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Mdenepanpias padoyas nporpamma no yueonomy npeamery «®usuxan (6azosblii
VpoBeHb) (npeamerHas  o0nacTs  «ECTECTBEHHO-HAY4HbIE NPEeaMeThi») (aanee
COOTBETCTBEHHO — nporpaMma no Guanke, PHINKA) BKAOUACT NOACHATENLHYIO 3aITUCKY,
coepkanne OOYYCHHA, MIAHUPYEMBIC PE3Y/ILTAThI OCBOCHHA NPOIPaMMbl N0 Qu3Kke,
TEMATHYECKOE TUIAHHPOBAHHE.

HOACHHUTEJIBHAS 3AITHCKA

[lporpamma no Gpu3nke Ha ypoBHE OCHOBHOrO o0MIEro 00pasoBaHMs COCTaR/ICHA
Ha OCHOBC NOAOKCHWHA 1 TpeboBanmnii K pesyibraraMm OCBOCHMA Ha 0a30BOM VPOBHE
OCHOBHOI o0pazoparenbHOil nporpammel, npejacrasnednsix 8 ®I'OC 000, a rakxke
¢ vuérom (eaepanbroii paboueii nporpamMmel Bocnuranns v Konuenumn npenojasanmns
yueOHoro npeamera «Dusnkan.

Conepxanne nporpaMmbl  no  (u3Mke HanpasieHo Ha  GopmupoBanne
CCTCCTBEHHO-HAYYHON IPAMOTHOCTH OOYHAIOIIMXCH M OPrann3aumio n3yuenns (Pu3nkm
HA ACATENBHOCTHON OcHOBE. B nporpamme no ¢u3MKe yYHTBIBAIOTCA BO3MOKHOCTH
vuebHoro npeamera B peamsaunn tpedoBannii ®IOC OO0 K muaHHpyeMbiM
JIMMHOCTHBIM M METANPC/METHBIM pe3yiabTaram OOVUCHHS, @ TAKKE MEKNPEAMCTHBIE
CBA3H ECTECTBEHHO-HAYYHLIX YYEOHBIX MNPEAMETOB HA VPOBHE OCHOBHOrO oOIIEro
o0pazosaHms.

[Mporpamma no ¢m3nke ycramapamBact pacnpeaeacnne yueOnoro marepuana
no rogam oOyueHHs (N0 Kiaaccam), NpeAlaracT NPHMEPHVIO TOCAEA0BATENBHOCTE
M3YMCHHA TEM, OCHOBAHHYIO HA JIOFMKE PazBHTUA NPCAMETHOIO COACpKaHnA H yuére
BO3PACTHBIX OCODEHHOCTEN 00YHAIONIMXCH,

[Mporpamma no (u3nke paspaboraHa ¢ UEAbIO OKA3aHHA METOAWYECKOH NMOMOLLH
VUHTENIO B co3anun paboyeii nporpaMmel 10 yueOHOMY NPEeaMeTy,

Du3nKka ABIACTCA CHCTEMOOOPA3YIOIIMM JUIA €CTECTBEHHO-HAVMHBIX VHEOHBIX
NPEAMETOB, NMOCKONBKY (PH3MYECKHE 3aKOHBI JISKAT B OCHOBE NPOUECCOB W ARJICHMIL,
H3YuacMbLIX Xumueit, Ouonorneii, acrponoMueit u usnyeckoii reorpadmeil, BHOCHT
BKJQJl B ECTECTBEHHO-HAVYHYIO KApTHHY MHpa, NpeAocTaBiser Hanboaee ACHbIE
o0pastbl NPHMCHCHHUA HAVYHOIO METOAA MO3HAHMSA, TO €CTh cnocoba noayueHms
AOCTOBEPHBIX 3HAHMI O MHPE.

Onna w3 rmaeHeIX 3a1a4 (uanyeckoro obpa3oBaHus B CTPYKTYpe obuiero
0OpasoBaHus COCTONT B (POPMHUPOBAHMM CCTECTBEHHO-HAYYHOI IPAMOTHOCTH M HHTEPECa
K HayKe v 00yyarommxcs.

Hayuenne (m3nkn Ha 0a30BOM YPOBHE NpPEAnoaraeT ORNANACHHE CAEAVIOWHMH
KOMIETEHTHOCTAMHM, XapaKTEPH3YIOIINMH ECTECTBEHHO-HAVUHY IO FPaMOTHOCTb!

HAYYHO OOBACHATL ABIICHHA,

OLCHHUBATL H NOHUMATE OCOOCHHOCTH HAYYHOrO HCCIICIOBAHNA,

HHTCPNPETHPOBATL  JIAHHBLIC M MCNOJAB30BATL  HAVUHLIC  JIOKA3ATC/LCTBA
JUTA NONYHEHUA BHIBOIOBY.
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Lieam n3vuenns QU3nKn Ha YPOBHE OCHOBHOIO 001Ero 00pazoBaHus ONPEACICHbI
B Konuenumuu npenojasanus yuedbHoro npeamera «®@uznkan B 00pazosBaresibHbIX
OpraHu3aiHax Poccuiickoii Denepaunn, peann3yioumx OCHOBHBIE
obueodpasoparenbibie  NporpaMMbl,  VTBepKAEHHOH  pewennem  Koaseruw
Mununcrepcrea npocsenienna Poceniickoi Meaepaumn (nporokos or 3 aekadps 2019,
Ne ITK-48H).

Llesm uayuenns Gpu3nku:

npuodpeTeHne HHTEpeca M CTpeMsIeHHA OOYHAIOWMXCA K HAYHYHOMY H3VHECHHIO
NPHPO/ILL, PABHTHE MX MHTEICKTYAIBHBIX H TBOPYCCKHX CNOCOOHOCTEI;

Pa3BHTHE NPCACTABICHHI O HAyYHOM METOAE€ mnNO3HaHHA W (popmUpoBaHHE
MCCIICA0BATEILCKOTO OTHOIICHHA K OKPY/KAIOUIMM SBICHHAM

(POpMHPOBAHHE HAYHHOrO MHPOBO33PEHMA KAk Ppe3yibTarta HW3VUEHHA OCHOB
CTPOCHMA MATEPUH 1 PYHIAMCHTAILHBIX 3aKOHOB (PH3NKH,

(POPMHUPOBAHME  NPCACTABACHMIT O PO (PM3MKM LIS PasBHTHA  JAPYIHX
ECTECTBEHHBIX HAYK, TEXHHKH H TEXHOIOMHii:

pasBuTHE NpeacTasieHuii 0 Bo3MokHbIX chepax Oyayueii npodeccHoHanbHOM
ACATEILHOCTH, CBA3AHHOMN ¢ (PH3MKOI, NOArOTOBKA K JaibHEHEeMy 00YUCHHIO B ITOM
HANPABJICHHMN.

JlocTaeHne ITuX Leneit nporpaMMel N0 (PU3MKE HA YPOBHE OCHOBHOIO OOLIETO
obpazoBanus 00eCneunBacTCa PELICHHEM CICAVIOIINX 3a1a4:

npuodpeTeHne 3HauMi O ANCKPCTHOM CTPOCHHM BEUICCTBA, O MEXAHHYCCKMX,
TCIUIOBBIX, WICKTPHUCCKHX, MATHHTHBIX M KBAHTOBBIX ABACHHAX,

MPHOOPETEHHE YMEHHI  ONMCHIBATE W OOBACHATL  (PU3HYECKHE  ABNCHUSA
C HCMOJTB30BAHHEM MOJYHEHHBIX 3HAHMI:

OCBOCHHEC MCTOA0B PEIICHUA NPOCTCHIIMX PACHETHBLIX 3184 C HCHOIB30BAHHEM
(PM3NYECKHX MOCICH, TBOPYCCKHUX M IPAKTHKO-OPUCHTHPOBAHHBIX 33144,

pasBuTHE YMEHHI HaOMOAATE NPUPOIHBLIE ABJACHHA W BBIMOMHATL OMNBITH,
naboparopHbie padoTel H IKCTICPUMEHTAILHBIE HCCIEAOBAHHA C HCNONB30BAHHEM
H3MEPHTEIBHBIX MPHOOPOB;

OCBOCHHE NprEMOB paboTnl ¢ nHdopmanmneit PU3NYCCKOro COACPKANNA, BRIIOYAR
HHPOPMALIMIO O  COBPEMCHHBIX JIOCTHAKCHHAX (PM3NKH, aHAIM3 M KPHTHYECKOC
oueHuBanne uadopmaumu,

JHAKOMCTBO €O cepamu  npodeccHOHATLHON  ACATEILHOCTH,  CBAZAHHBIMM
C (PM3MKOH, M COBPCMCHHBLIMM TEXHOJIOMMAMH, OCHOBAHHBIMM HA JIOCTHKCHHAX
(pu3nueckoit Hayvku.

Ha wu3yuenne ¢u3ankn (Ga30Bbiii YPOBEHb) HA YPOBHE OCHOBHOIO OOMIErO
oOpaszopanna orsoauTes 238 wacos: B 7 Kinacce — 68 wacoB (2 waca B HEAMIO),
B 8 knacce ~ 68 yacos (2 yaca B neaeno), B 9 kaacce ~ 102 vaca (3 yaca B nenemo).

[Tpeanaraemetii B nporpamme no gpusnke nepedeHs 1adoparopHbix paboT i ONLITOR
HOCHT  PEKOMEHAATE/IbHBI  XapakTep, Vy9uMTelbh JAenaeT BoIOOP NPOBEACHHA
naboparopubix  pador M ONBITOB € YY&TOM  MHAMBHAYAALHBIX  OCOOCHHOCTEIH
OOYHAIOUIMXCA, CHMCKA IKCHCPHUMCHTATBHBIX 3aaumii, NpeUlaracMbIXx B pamkax
OCHOBHOIO rOCY/IapCTBEHHOIO IK3aMeEHa 1o usnke.
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COJEPAKAHHE OBYYEHHSA

7 KJIACC
Painen . Musuka n e€ poab B NO3HAHHH OKPYKAIOIIEr0 MHpPA
Ousuka — wHayka o npupoae. SsaeHus npupoabl. DH3MYECKHE ABICHHA:

MEXAHHYCCKHE, TCIUIOBLIC, WICKTPHYCCKNE, MArHUTHBIC, CBETOBBIC, 3BVKOBbLIC,
Ouznueckne pennyunHbl. Hamepenne guznueckux pestnyaun. Ousnyeckue npnbopsl.
[MorpemHocTs H3Mepenui MekavHapoaHas CHCTEMA EAHHHIL
Kak ¢m3uka # apyrme  eCTECTBEHHBIC  HAVKH  M3YHAOT  NPUPOAY.
EcrecTBeHHO-HAYMHBIIT METOA NO3HAHNA. HAOIOAEHHE, NOCTAHOBKA HAYYHOINO BOMpOCa,
BBIIBH/KEHHE FHIOTE3, SKCNEPHMEHT 110 MPOBEPKE MUNoTe3, o0bACHeHHe HabmoAaeMOro
apneHHa. Onucanne GUIHISCKHX ABACHHIT ¢ NOMONIBLIO MoAeneli.

Hexonempanyuu
MexXaHH4eCKHE, TEIUIOBBIC, NICKTPHYCCKHE, MATHHTHLIC, CBETOBLIC AB/ICHHA,
du3nyeckne npuOopsl M NPOLEAYPA NPAMBIX HIMEPEHHIT AHATOrOBBIM B LH(POBLIM
npuOOpoM.

Jabopamopusie pabome: u onsimet

OnpeaencHne UeHb ACICHHA IKAILI M3MEPHTEIBHOIO npudopa.

Hamepenne paccrosHuii.

HMamepenne o0béma AKUAKOCTH U TBEPAOIo Tena.

OnpeaeacHne pasmepoB MaIbIX e,

Mamepenne Temneparypbl npH NOMOUIM JKHJAKOCTHOIO TEPMOMETPA M AaTuMka
TEMIEPATYPBI.

[TpoBeACHHE NCCICAOBAHNA 110 NPOBEPKE IMNOTEILE JAILHOCTL NOAETA 1apuka,
NYUEHHOTO FOPH3OHTAILHO, TeMm DoJibIie, YeM OOJIbIIE BHICOTA MYCKA.

Painen 2. llepsonava/ibubie CBEICHHSA 0 CTPOCHHH BeLIECTBA

CTpOoeHHE BEIIECTBA: ATOMbI H MOJEKYJIbI, HX pasMepsl. OnbiTel, J0Ka3biBAOIINE
JINCKPETHOC CTPOCHHE BEHICCTRA.

Jeikenne yactuu sewecrsa, Cadasb CKOPOCTH JABIKEHUA HACTHIL ¢ TEMIIEPaTypoil.
bpoynosckoe asixenue, Anddysns. B3auMogeiHCTBHE YaCTHIL BEUIECTBA: NPHTAKCHNE
H OTTAIKHBAHHE,

Arperaribie COCTOSHMS BEIIECTBA: CTPOCHHE ra3oB, AHAKOCTEH W TBEPABIX
(KpUCTAIMYCCKHX)  Te1.  B3auMOCBA3L MCAULY  CBOHCTBAMM  BCIICCTB B PasHbiX
arperaTHbIX COCTOAHMAX M MX ATOMHO-MOJICKVJIAPHBIM cTpoeHHeM, OcodennocTu
arperaTHbiX COCTOAHMH BOIbL.

Hexoncempayuu

HaGmonenne OpoyHOBCKOIO JABMKCHUA.

HaGmoaenne anddynm.

Hadmonenne seneHuii, OOBLACHAIOUIMXCA TNPUTHKCHHEM WIH OTTATKHBAHHEM
YACTHIL BELICCTRA,
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HaGopamopusie paGomat u onsimst
Ouenka qMaMerpa aroMa METOIOM PAJIoB (¢ uenons3osanuem (pororpadmit).
OnbiTel 1o HAOMOAEHHIO TENJIOBOrO PaCUIHPEHHS ra30B.
OnbiTel N0 OOHAPYKEHNUIO JACHCTBHA CHA MONCKYIAPHOTO NMPHTAKCHHA,

Paznen 3. /Ismxenne n s3aumoaeiicrsne ren

Mexannueckoe apmxenne. Pasnomeproe n HepasHoMepnoe asuaenne, CKopocTs.
Cpeausas CKOPOCTh NPH HEPABHOMEPHOM ABHKEHHH, Pacyér nyTH H BPEMEHH JIBIKEHNA.

SArnenne nHepunn. 3aKoH HHEPIHK. B3anMOoACHCTBHE TE/I KaK NPHUHHA HIMCHCHHS
CKOpOCTH aBkeHua Tea. Macca kak mepa mueprHocty tena. ThoTtHocTs BemecTsa.
CeaA3b MIOTHOCTH € KOMYECTBOM MOJIEKYIT B €1HHHIIE 00bEMA BELIeCTBA.

Cuna kax xapakrepucruka szaumoaeiicrans ren, Cuna ynpyrocrs n 3akon ['yka
HMamepenne cuibl ¢ NOMOLILIO AHHAMOMETPA. ABJICHHE TATOTEHHA W cruia TakecTH. Cuna
TAXKECTH Ha Apyrux ranerax. Bec tena Hesecomocts, ClomeHHE CHII, HANPARIEHHBIX
no oanroi npamoit. Pasnoaeitcrsyioman cui. Cuna tpenns, TpeHHE CKOIBKEHHA W
TpeHue nokod, TpeHue B npupojie 0 TEXHHUKE.

Jenoncmpayuu
HabmoACHHE MEXaHHYECKOTO ABHAKCHUA TEa.
H3mepeHne CKopocTH NpaMoaHHEiHONO ABHIKCHHS,
Habnronenue apneHns HHEPLUHN.
HadunoACHHE HIMECHCHHA CKOPOCTH NPH B3AHMOACHCTBHH TE.
CpaBHeHne Mace no B3anMOACHCTBHIO TE.
CrioskeHne cui, HanpasaeHHbIX 10 OAHOMN MPAMOIL.

Jabopamopuwie pabomst u onsimst

Onpeaenenne CKOPOCTH PABHOMEPHOIO JIBHKEHHSA (LIAPHKA B AMIAKOCTH, MOJEIH
AMEKTPHYECKOr0 ABTOMOOWIIA W Tak aasee).

Onpeaenenne cpeaHei CKOPoCTH CKOIbKEHNA OPYCKa KM tIapuKa 0 HAKIOHHOH
NAOCKOCTH.

OnpeaeneHne mI0THOCTH TBEPAOIO TeJia.

Onpirsl, ASMOHCTPHPYIOUHE 3aBHCHMOCTE PACTHRCHHA (ACOpPMALHK) NPYAHHBI
OT NMPHIAOIKEHHOH CHIIBL

OnbiTel, AEMOHCTPHPYIOUIHE 3aBHCHMOCTE CHIILI TPEHHA CKOJILKEHHA OT BEca Tena
M XapakTepa CONpUKacarolHXCa NOBEPXHOCTEH.

Pasnen 4. Jlasaenne TEPALIX Te1, KHAKOCTEI M razos

Hasnenne. CnocoObl yMEHBIICHHA M YBEIHYCHMA aAapneuna. Jlaenewne rasa.
3aBHCHMOCTB JaBICHNA raza ot o0wéMa, Temneparypsl. [lepeaava nasnenns TeEPALIMK
TEAaMM, KMAKOCTAMHM M razamu. 3akon [lackans. [lHeBMaTHUecKHe MallHHBbL
3aBHCHMOCTL  JIARICHNS  JKHAKOCTH  OT  rayOuun,  [uapocraruuecknit  napanokc.
Coobuarommecs cocy/bl. [ HAPARIHYECKHE MEXAHH3MBL

Armocepa 3eman w arvocdeproe  aasacumne.  Tlpnynpsl  CyumiecTBoBanmns
Bo3avinHOi  00onoukn 3eman. Onwir  Toppuuerum. HMiamepenne armocdephoro

6
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JAABNCHNA, 3aBHCHMOCTL aTMOCREPHOro JI@BICHHA OT BLICOTHI HAJ YPOBHCM MOPS.
[TpuGopst s n3MepeHns aTMOC(PEPHOro AABNCHHA.

JlelicTBHEe HKHAKOCTH W ra3a Ha norpykeéHHoe B HMX Teno. Burrankusaromas
(apxumenosa) cuia. 3akon Apxumena. [nasanue ren. Bosayxonaasanue.

Jlenoncempayuu

3aBHCHMOCTD 1ABICHHA ra3a OT TEMINECPATYPbL.

[Nepenaia naBIeHHA KHAKOCTBIO H Ia30M.

Coobmaroupecs cocyisl.

[ 'mapaenwaeckuii npecc.

[possienne aeicTens arMocepHOro NaBIeHHs.

3aBNCHMOCTE  BRITAUIKHBAIOWICH Cuabl 0T 00BbEmMa norpykEHHoil vacTn Tena u
NAOTHOCTH JKHAKOCTH.

PasencTBO BHITAIKHBAIOIICH CHIIBI BECY BHITCCHCHHOM AKHIAKOCTH,

Yenopue naasaHns TeN. [UIABAHME MM TMOTPYKEHHE Tl B 3aBHCHMOCTH
OT COOTHOWIEHHA MJIOTHOCTEN TENa H AKHIKOCTH.

Habopamoprsie paGome 1 onvimst

Hceenenopanne 3aBUCHMOCTH  BECa Tesa B BOAC OT 00bEMa norpyaeHHoi
B JKHIKOCTh 4acTH Teja.

Onpenenenne BuITAIKHBAKOWER CHIBL, JAciicTByOWEH Ha Teno, MNOrpykeéHHoE
B IKHIAKOCTh.

[lpoBepka HE3ABHCHMOCTH BbITAIKMBaKOWEH cuabl, jefictsyiomell Ha 10
B JKH/IKOCTH, OT MAcChl Tena.

OnpiTsl, ACMOHCTPHPYIOIINE 3aBHCHMOCTD BHITAIKHBAIOWEH CHLL, ACHCTBYIONMICH
HA TEJIO B KHAKOCTH, OT 00BEMA NOrpYKEHHOH B JKHIAKOCTE HACTH TEJIA H OT IUIOTHOCTH
AMIAKOCTH,

Koncrpynposanue apeoMerpa MM KOHCTPYHPOBAHHE JIOIKH W onpeaeieHne eé
IPY30N0ABEMHOCTH.

Painen S, PaGora n momnoc s, Jueprus

Mexannueckas padora. MOMHOCTS.

[TpocTeie MeXaHn3MBbl: phivar, OJ10K, HAKJIOHHAA MI0CKOCTL. [Ipasnno pasHoBecHs
peivara. [lpuMeHeHne npasuia pasHOBECHS poivara K ON0KY. «30J0T0€ NpaBHION
mexanukn, KTUL npoersix mexann3mos, [TpocToie Mexanuimbl B ObITY 1 TEXHHKE,

Mexanuueckas dHeprus. Kunernueckas u noreHunansHas sueprua. [pespamenne
OJIHOIO BH/1A MEXAHHYCCKOH IHCPIUM B APYIOH. 3aKOH COXPAHCHUA IHEPIHN B MEXAHUKE.

Jexonempayuu
[TpuMepsl IPOCTBIX MEXaHH3MOB.

JatGopamopuwie pabomat u onvimet

Onpeaenenne paboTbl CHALI TPEHHA MPH  PABHOMEPHOM IBHKEHHHM TEna
10 FOPHU3OHTANLHONH NOBCPXHOCTH,

Hccenenopanne ycioBrii paBHOBECHS phivara.
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Hiamepenne KIL naxnonnoii niockocTn,
H3yuenne 3aKkoHa COXpaHeHHA MEXaHHUYECKOH IHEPIuH.

8 KJIACC

Pasnen 6. Tennosbie sapienus

OCHOBHBIC NOJAMKEHHA MOJCKYAAPHO-KHHETHYECKOH TEOPUH CTPOSHHA BELICCTRA.
Macca u pazMepbl aTOMOB 1 MOICKYL. ONbIThI, NOATBEPKAAIOUIME OCHOBHBIC NOJIOKECHHSA
MOJIEKYAAPHO-KHHETHHECKOI TEOPHH.

Mozenn  TBEPAOro, KMAKOrO #  ra3oo0pazHOro COCTOAHMI  BewecTsa.
Kpucraumyeckne u amopdunie 1ena. OObACHEHHE CBOHCTB rasoB, AMAKOCTCH M
TBEPABLIX TEJ HA OCHOBE MOJOKEHHI MONEKVIAPHO-KUHETHYECKOiH Teopui. CvaunBanne
U KanwUIApHbIC ARNeHHA. TemIoBoe paciinpeHne n cxaTne.

Temneparypa. Ceaze TEMNCParypsl CO CKOPOCTHIO TEILIOBOIO JABHACHUA HaCTHIL
Buyrpennaa sneprua. Cnocobbl M3MEHEHHA BHYTPEHHEH IHEPruu: Temionepesada u
copepuwienne paborwn, Buasl  Tenonepeaaus:  TEMJIONPOBOAHOCTb, KOHBEKIIHA,
H3TYYEHHE.

KonuuecTso T1emnorel. YaeabHas TenaoéMKOCTh BeilecTea. TeruioodMeH W
TEMIOBOE pasHoBeCHE, Ypasuenue rennosoro Oananca. Ilnasnenue n orsepaesanue
KPHCTAIMYCCKUX  BEWICCTB. Yaeasnas Ttennora miasiacuud, IlapooOpazosanne u
konaeHcaumsn. Hemapenwe. Kunenwe. VaensHas Ttensota  napooOpa3zoBaHHA.
3aBHCHMOCTE TEMMNEPATYPLI KANIEHUSA OT aTMOCHEPHOTO JaB/ICHHA.

Baaxknocrs Bo3jyxa.

DHEPIrua TOIMBA. Y Ie/bHAs TENA0Ta Cropanms.

[Mpunimnw paborsl Tenaosweix asurarenei KI1/1 rennosoro agurarens. Tensossie
ABHTATE/IN W 3aLHTa OKPYIKAKOLIEH Cpebl.

3aK0H COXPAHEHHA H NPEBPALICHHS IHEPTHH B TEIIOBBIX NPoLeccax.

Hesonempanyuu
Habmoaeune GpoyHOBCKOrO ABHKCHHA.
Habmoaenne andidyanm,
HabmoaeHne sracHnii cMauHBaHUA U KANWUIAPHBIX SBICHMIA.
HabGmoaeHne TenioBoro paciunpeHus e,
M3MeHeHne aaBiacuns  rasa npu  M3MeHeHmn o0néMa W Harpesanuu WM
OXJIKICHH N,
[Ipauna waMepeHHs TeMneparyphl.
Buast rensionepeiavn.
OXAGKACHHE NPH COBEPUICHHN padoThI.
Harpesauue npu coepiueHnn paGoTbl BHEIIHHMH CHIAMH,
CpaBHeHHe TENA0EMKOCTEH paziiHYHBIX BEILECTR.
Habmoaenue kuneHns.
HabmoACHHE NOCTOAHCTBA TEMIIEPATYPLI NPH ILIABICHHHN.
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MoOCaH TCIUIOBLX ABHIATCACH,

JaGopamopuwie pabomsi u onwsime

OnbiTel N0 OGHAPYAKEHHIO ACHCTBHA CHI MOJICKYJIAPHOIO MPHTAKEHHA,

OnbiTel N0 BHIPALMBAHNID KPHCTA/UIOB NOBAPEHHON COMM HIIM caxapa.

Onbitel 10 HAOMOACHHIO TEIVIOBOIO PACIIMPEHNUS TA30B, KHAKOCTEH M TBEPABIX
TelN.

Onpesenenne aasicHns Bozayxa s Saione mmnpnua,

OnbiThl, ASMOHCTPHPYIOUIHE 3aBHCHUMOCTL JABJICHHA BO3jyXa OT ero o0néma M
HArPeBaHUA WITH OXJIAKACHHA.

[Mposepka ruNoOTE3bl  JIMHCHHON  3aBHCHMOCTH  JUIMHBL  CTOJAOHMKA  KHIAKOCTH
B TEPMOMETPHHECKOH TPYOKE OT TEMIEpaTyphl.

HabmoAeHHE HIMEHEHHS BHYTPEHHEH IHEPriun TENa B PE3VALTATE TCIIONEPe1adm
W paboThl BHCUIHKX CHIL,

Mcenenoranne SBAeHHA TEWIOOOMEHA NPH CMEIIHBAHWUM XOJOAHOH M rops4ei
BOJLbI.

OnpeaeneHne KOIMYECTBA TCMIOTH, NOJIVYCHHOrO BOAOH npH  TenaoodMeHe
C HArPEeTHIM METALUTHHECKHM IHIHH/IPOM.

OnpeaeieHne ViaeabHoi TenoEMKOCTH BELICCTBA.

Hccaenosanne npouecca HenapeHus.

Onpeneneane 0THOCHTENBHON BAAXKHOCTH BO3AYXA.

OnpeaeaeHne yaeabHoi TenIoThl NJIABICHNS AbA.

Paznen 7. DAEKTPHYECKHE H MATHHTHBIE SIBJIEHHS

Dnexrpuzauns  ren.  JlBa poaa  deKTpHueckux  3apsaos,  Bianmoaeiicrsue
APSKCHHBIX TeJ1. 3aKkon Kysiona (3aBHCHMOCTB CHITH B3AHMOICHCTBHA 3apPsyKeHHBIX TEJ
OT BE/THYHHBI 3aPAJIOB H PACCTOAHUA MEHTY TEAAMM ).

InexkTpuueckoe  nose.  HanmpskE€HHOCTL  2JeKTpUuECKoro  noas,  [lpuHumn
CYNEPMOZHUHHA VICKTPHUECKHX MOEH (HA KAYECTBEHHOM YPOBHE ).

Hocurenn 2NEKTPHYECKHX  3apsioB.  DNEMEHTApHLIH  INEKTpHYecKHil  3apsaj.
Crpocnue aroma. TIPOBOAHMKH W JAHINCKTPUKH. 3aKOH COXPAHCHHA WICKTPHUYECKOIO
Japajia.

DnexTpuuecknii ToK. YCIOBHA CYUIECTBOBAHNA YIEKTPUIECKOro Toka. Merounnkn
NOCTOAHHOrO  ToKa.  JICHCTBMA  MICKTPHYCCKONO  TOKa  (TCIVIOBOEC, XHMHYCCKOL,
MArHHTHOE), DNCKTPHYCCKHIT TOK B JKHIKOCTAX M rasax.

nexrprueckas nens. Cuna Toka. DiekTpuueckoe HanpsaxeHue. ConporneicHne
NMPOBOAHMKA. YACALHOE CONPOTHRICHHE BeuecTBa. 3akoH Owma Ui yyacTka uenw.
[NTocnenoparebHOE M NAPAIIEILHOE COSTMHEHHE NPOBOIHHKOB.

Pabora i MOLIHOCTB MEKTPHUECKOro Toka. 3akod /lxoyna—Jlenua. Dnexrpuyueckne
Henu ¥ noTpeduTenH MEKTPHYECKoii dHeprun B ObiTy. KopoTkoe 3ambikanne.

[Nocrosuubie MarauTel. B3aumoaeiicTBHE NOCTOAHHBIX MArHuTOB. MarunuTHoe
nose. MarHuTHOE Nnose 3eMJIH W €ro 3HaYeHHe UIa KH3HKM Ha 3emne. Onwr Dpereaa.

9
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MarnuTHOC noAe MEKTPHYCCKOro TOKA. TIPHMEHCHHE WICKTPOMAIHHTOB B TCXHUKE,
JleiicTBHe MArHHTHOTO MOAA HA MPOBOAHHK C TOKOM, DNCKTPOABHTATEIL MOCTOAHHOIO
Toka.  HMcnons3osaHne  anexTpoasHrareneii B TEXHHUYECKHX  VCTpORCTBAX M
Ha TpaHcnopre,

Onwiter Mapanes. Slpacune nekrpoMarduTHON wHaykunH. [Ipaswio Jlenua.
Onexrporedeparop. CrnocoObl MOJYHEHHA UIEKTPHYECKON YHEPrHn. DNICKTPOCTAHLIMH
Ha BO30OHOBIAEMBIX HCTOYHHKAX YHEPrHM,

Henonempanyuu
DNeKTpH3aIHA TEL.
J1Ba pojia MEKTPHYCCKUX 3aPAJI0B H BIAUMOACHCTBHE 3aPHKEHHBIX TEll,
VCTpoicTBO M ACHCTBAE HICKTPOCKONA.
DNEKTPOCTATHYECKAA WHIVKIIUA.
3aKOH COXPAHCHHA MCKTPHUCCKUX 3aPSII0B,
[TPOBOAHHKN H AHIJIEKTPHKH.
MozenmpoBaHHe CHAOBBIX JIMHMIT IEKTPHYECKOTO Nos.
HCTOYHMKH NOCTOAHHOIO TOKA,
JlelicTBHA IEKTPHYECKOro TOKA.
INEKTPHIECKNIl TOK B KHIKOCTH.
["azoBeiit paspsia.
H3amepeHne Cuiibl TOKa aMnepMeTpoM.,
M3IMEPEHHE WICKTPHYECKOIO HATIPAIKCHUA BOABTMETPOM.
Peoctar n Marasui COnpoTHBACHHH.
B3aumoeiicTBHE MOCTOAHHBIX MArHHUTOB.
MoOIE/MPOBAHNE HEBOZMOKHOCTH PA3ACICHHA MTOIKOCOB MArHMTa.
MoaeanpoBanne MarHITHBIX NMOJICH NOCTOAHHBIX MArHHTOB.
Onwir Dperena
MaruuTHOE Nose TOKa. DIICKTPOMArHMT,
JlelicTBHE MarHUTHOTO MOJIA HA MPOBOIHHK C TOKOM.
INEKTPOABHTaTE b NOCTOAHHOIO TOKA.
HeenenoBanne sBacHus MICKTPOMArHHTHON HHAVKILMH.
Onwite Dapajes.
3aBMCHMOCT B HANPARICHHA HHYKIMOHHONO TOKA OT YCJIOBHIT €ro BOZHHKHOBCHUA,
DNEKTPOreHepaTop NnoCTOAHHOIO TOKA.

Jabopamopuvie patome: u onvimst
OnbiTel N0 HAOMOICHHIO EKTPHIAUNAN TE/T HHAYKUHEH U MPH CONPHKOCHOBEHHH.
Heenenosanne JACiCTBHS MCKTPHYICCKOrO NS HA NPOBOJHMKN W AHMICKTPHKM,
COopka n nposepka padoThl IEKTPHYECKO# LIeNH NOCTOAHHOIO TOKA.
H3amepenne u peryinpoBasie CHibl TOKA.
M3MepeHne 1 peryJinpoBalie HanpsaKeHns.
Mccnenopanne  3aBHCHMOCTH  CHJIBI  TOKA, HAYILENO  4epe3  pe3ncTop,
OT CONPOTHBIICHHA PE3HCTOPA M HANPAKEHHA HA PEIHCTOPE,

10
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OnbiTel, JACMOHCTPHPYIOUME  3aBHCHMOCTL  WICKTPHUYCCKOI'O  CONPOTHRICHHA
NPOBOAHMHKE OT €ro UTHHBI, IUIOMAJH NONEPEHHOro CeHECHHA 1 Mareprana.

[lpoeepka npasuia CAOKEHHA HANPAKEHHA NPH NOCHEAOBATEILHOM COSAHHEHHH
ABYX PE3HCTOPOB.

[TpoBepka npaBuaa /U1 CHILI TOKA NPH NAPALICILHOM COCANHEHHH PE3HCTOPOB.

Onpeaenenne paboThl JIEKTPHUECKOTO TOKA, WAYIIETO Y€pe3 Pe3ncTop.

OnpeaeneHne MOLHOCTH HEKTPHYECKOTO TOKA, BLIACIAEMOI HA PE3nCTOpE.

Mcciienopanne  3aBHCHMOCTH  CHJIBI  TOKA, HAYIIEr0  4epe3  JIaMrouky,
OT HANPAKCHNA HA HER,

Onpenenenne KT1J1 narpesarens.

Heenenosanne MarHHTHOrO B3anMOACHCTBHA NOCTOAHHBLIX MArHUTOB.

M3yuenne MarumTHOrO NoAs NOCTOAHHLIX MArHMTOB NPH MX OOBLEAMHCHUH M
pasieneHnn.

Hcenenosanne JeiCTBAA INEKTPHYECKOrO TOKA HA MATHHTHYIO CTPEJIKY.

OnwiTel, JACMOHCTPHPYIOIIHE  3aBUCHMOCTL  CHJIBI  B3aMMOJCHCTBHA  KATVIIKH
C TOKOM H MardMTa OT CHJIbl TOKA W HANPaRICHHA TOKA B KATVILKE.

Hayuenue neiicTBus MarHMTHOIO MOJIR HA NPOBOJHAK C TOKOM.

KOHCTpYHPOBAHHE N H3YyUeHHE paboThl VIEKTPOABHIATENS.

Hamepenne KL anexrpoasuraresibHON yCTAHOBKH,

OnbiTsl N0 UCCACAOBAHMIO SBJICHHS ICKTPOMAIHHTHOH HHAVKIUHH. HCCACI0BAHKE
H3MEHCHHIT 3HAYCHUA N HANPARICHHA WHAYKIMOHHOIO TOKA.

9 KJIACC

Painen 8. Mexannueckne sisienns

Mexannueckoe  aswkenne,  Marepuansnas  touka.  Cucrema  orcuéra.
OTHOCHTENBHOCTD  MEXAHHYECKOro  JIBWKCHUS.,  PaBHOMEPHOE  NpsMOAHHEHHOE
agpkenne. Hepapnomepuoe npamomueiinoe apwkenne. Cpeauss n MrHOBEHHAs
CKOPOCTb Te/1a MPH HEPABHOMEPHOM JIBHIKCHHH.

Vekopenne, PapHoyckopenHoe npamonnneiinoe asmkenne. Croboanoe najeHue.
Onsrrel [annes.

PasHomepHoe aBwkeHHe no OkpyxkHocTH. [lepwoa m wacrora obpauieHus.
Jluueiinan v yriosas ckopocTH. LIGHTPOCTPEMHTEILHOE YCKOPEHHE.

[Nepsuii 3akon Hetorowa. Bropoit 3akon Heworona. Tpernit 3akon Helotowa,
[ IpHHUMD CYNEPIOZHLIHK CHIL,

Cuna ynpyroctu. 3akon I'yka. Cuia TpPeHHs: CHAA TPCHHA CKOMBLKCHMA, CHAA
TPEHHA NOKOA, JIPYTHE BH/ILI TPEHHA,

Cuna TAKECTH H 3aKOH BCEMHPHOIO TATOTEHHA. YCKOpeHHE CBOOOAHOIO NajaeHus.
Jsmxenne naaner pokpyr Coanua. Ilepsas kocmuueckan ckopocrs. HesecomocTs

Neperpy3Km.
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Pasnosecue marepuanbHoit  Toukn.  AGcomorno teéppoe 1eno. PasHoBecHe
TBEPAOro Tea ¢ 3aKkpena€Hnoii oceio Bpamerns. MomenT cuant, LienTp TsokecTs,

Hmnyaese tena. Mamenenne mmnyasca Mmnyiase cmnbl, 3aKOH COXpaHEHHS
HUMITVIBCA. PCAKTHBHOE ABIKCHNE,

Mexannyeckas pabora 1 MowHOCTE. Pabora Cuin TAKECTH, YIPYIrOCTH, TPEHHA.
Cea3b 3Heprun u padoTel. [ToTeHUHANTBHAR IHEPrUA TENA, NOAHATOrO HaA MOBEPXHOCTHIO
seman. Torenumaibhas sHeprua ckatoil npyxnnsl. Knunernyeckasa sueprus. Teopema
0 KHHETHYECKOH IHEPriHn. 3aKOH COXPAHEHHA MEXaHHYECKON IHEPrun.

Hexonempayuu

HabmoaeHne MEXaHHuecKoro JABHKEHUS TE/1a OTHOCHTENILHO PA3HbIX TeJI oTCuéra.

Cpasrenne nyrTeii u TpackTopHil JIBMKCHHA OJHOIO H TOIO e TeAa OTHOCHTEIBHO
pasHbBIX TEN OTCHETa.

HamepeHne CKOpoCTH i YCKOPEHHA NPAMOJIHHEHHONO JABHIKCHHA,

Hccenenopanne npu3HakoB paBHOYCKOPEHHOTO JIBHKCHHA,

HabmoaeHne ABIKEHNS TENA 110 OKPYKHOCTH.

HaGmoaeHne Mexanmuyeckux SBJCHHH, NPOHMCXOAAUMX B CHCTEME oTcuéra
«Tenexka» npu €€ paBHOMEPHOM H YCKOPEHHOM JBHIKEHHH OTHOCHTEILHO KabDuHeTa
(hu3nkn.

3aBUCHMOCTL YCKOPEHHS TENA OT MACCH! TEAa N ICHCTBYIOIIEH HA HETO CHIBL.

HabnoaeHne paBeHcTsa cHil PH B3aWMOACHCTBHH TeN,

M3IMCHEHHE BECA TENA NPH YCKOPEHHOM JIBHAKCHHM.

[Mepeaaya uMnyasca npy B3anMOACHCTBHN Te.

[TpeobpazoBaHua JHEPriHy NPH BIANMOACHCTBHH TEN.

CoxpaneHHe UMITYJILCA NPH HEVIIPYTOM B3AHMOJACHCTBHMN.

Coxpanenne uMnyibea npu abComoTHO YIPYIoM B3auMOACHCTBHM,

HalmoaeHue peakTHBHOrO ABHKEHHA,

Coxpasenne MeXaHH4eCKoi IHEPrun npu cBOOOAHOM NAACHHM.

Coxpanenne MeXaHHM4ECKOH OSHEPruM NpH JABWKCHHH Teaa noja AeHCTBHEM
NPYKHHBL.

Habopamopueie paboms u onsime

KoHCTpYHPOBaHNE TPAKTA JUIA PA3rOHA W AJBHCHIICIO PABHOMCPHOIO JABHIKCHNA
LIAPHKA WIH TEISKKH,

OnpeaeacHne Cpenei CKOPOCTH CROABKEHNS OpyCKa WIN JIBIKCHUA 1HAPHKA
M0 HAKJIOHHOMN NMJAOCKOCTH.

OnpeaeneHne VCKOPEHHA TENd NPH PaBHOYCKOPEHHOM JBHIKECHHH N0 HAKIOHHOH
NAOCKOCTH.

Hcenenopanne 3aBHCHMOCTH MYTH OT BPEMEHM NTPH PABHOYCKOPSHHOM JIBIKCHNH
6e3 Ha"YaIbHOH CKOPOCTH.

[lpoBepka runoresbl: €caM NpH PABHOYCKOPEHHOM JBHKEHHM 0€3 HavanbHO
CKOPOCTH MYTH OTHOCATCA KAK PAJA HEUETHBIX YHCEN, TO COOTBETCTBYIONIHE NPOMEIKYTKH
BPEMEHH O/IMHAKOBBI.

12
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HMceneaoBanne 3aBHCHMOCTH CHIIBL TPEHUS CKONBAKCHUA OT CIILI HOPMAIBHOIO
JABJICHHA,

Onpenenenne KOIPPHIHEHTA TPEHHA CKOILKEHHA.

Onpeaenenne KECTKOCTH NPYKRNHBL

Onpexeneane  padorsl  CHABL TPEHHA (PH  PABHOMEPHOM JIBHAKCHHH TEsa
10 FOPH30HTANLHOI NOBEPXHOCTH,

Onpeaenenne padoThl CHALL YIPYTOCTH APH NOABEME rpy3a ¢ HCNOIL30BaHHEM
HENOABHIKHOIO M NOABIIKHOINO OJIOKOB.

H3yuenne 3aK0Ha COXPAHEHHA IHEPTHH.

Painen 9. Mexannueckue KoeHanmus u BOJIHbLI

Konebareasnoe asixenne, OCHOBHBIC XapakTepucTukn konebanuii, nepuoi,
gacrora, ammimryaa. Maremaruueckuii n npyxkuHHbli  masTHukR, [Ipeepamenne
IHEPruy PN KONEOATEILHOM JABHIKCHHH,

3aryxaiomme konebanua., Bumyvkaennsie koneGanna. Pesonanc. Mexannuyeckue
BOIHBL. Ceoficrsa Mexaunueckux BOAH. [lpoaonsusie n nonepeunne Boanst. [Uinna
BOMIHBI W CKOPOCTL €€ pacnpocTpaHeHus. MexaHHuyecKHe BOJIHBI B TBEPAOM Telne,
CCHCMHYCCKHE BO/THBI

3syk. ['pomMkocTe 3BYKa W Bbicota ToHAa Orpaxenne 3syka. Hudpassyk u
VALTPa3BYK.
Hexoncempayuu

Habmoaenne kosnehanuii 1€ noja ACHCTBHEM CHIBI THHKCCTH M CHIIBL VIIPVIOCTH.

Habmoaenne konebanuii rpy3a Ha HUTH M HA NIPYAKHHE.

Habmoaenne BoiHYKACHHBIX KOJIeOaHHil H pe3oHaHca.

PacnpocTpaHeHHe NPOAOALHBIX M MOMEPEUHBIX BO/IH (HA MOJICIH ).

HabGmoaeHue 3aBUCHMOCTH BBICOTBI 3BYKA OT YACTOTHI.

AKYCTHYECKHIT P30HAHC,

JlaGopamopusie patome: u oneims

OnpepeneHne YacToTsl 1 NEpuo/ia KoNedaHNH MATEMATHYECKOID MAsSTHHKA.

Onpeaenenne 4acToTbl # NEPHOAA KoneOaHHil NPYKHHHOIO MaATHHKA

Hcenenosanne 3aBncuMocTi nepHoia xoaebanuii noaABCHICHHOrO K HUTH rpys3a
OT JUIHHBI HHTH.

Hcenenopanne  3aBHCHMOCTH  nepuoaa  KojedaHHH NPYKHHHOIO  MasTHHKA
OT MAcChl rpysa.

[TpoBepka HE3ABUCHMOCTH NEpHoaa KojaeOanmil rpysa, NnOABCIICHHOIO K HUTH,
OT MAaCChl rpy3a.

OnwiTel, ACMOHCTPUPYIOIIHE 3ABHCHMOCTL MEpHOaa Koaedauwmit MpyKHHHOIO
MAATHUKA OT MACCHI IPYy3a M KECTKOCTH NPYKHHBL

Hamepenne yCKopeHHa CBODOIHOIO NaaeHH!s,

Paznen 10, DaeKTpoMarunTHOE NOJE H NIEKTPOMATHHTHBLIE BOTHBI
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DNEKTPOMArHHTHOE noJje. DNEKTPOMArHHTHBIE BO/IHBI, CroiicTsa
AekTpoMaruuTHbeiX - BosH.  [lkana  ajnekrpoMaruuTHeix  Boaw,  Menoassopanne
ATEKTPOMArHHTHBIX BOJIH JUTS COTOBOI CBA3H.

DnexTpoMarduTHas npupoaa ceeta. Cxkopocts ceeta. BonHoeslie CROCTBA CBETA.

Jlexonempayuu
CBOMCTBA WICKTPOMATHHTHBLIX BOJIH.
Bonnopsie cBoiicTBa cBeTa.

JaGopamopiinie patoms: u onvins
H3yueHne CBONCTB MEKTPOMArHHTHBLIX BOJIH € NOMOLILIO MOOHILHOIO Tesiedona.

Painen 11, CperoBbie aBienns

Jlyyepas moaenw ceera. Mcrounnkm ceera [lpamoauueiinoe pacnpocrpaHenne
ceera. 3armenns Conuua wm Jlyns, Orpakenue csera. [laockoe sepkano. 3axkod
OTPaKEHHUA CBETA.

[penomnenne ceera. 3akoH npenomieHus ceera.  llonHoe BHyTpeHHee
orpaikenne csera. Menonb30BaHue nOJIHOrO BHYTPEHHEIO OTPAKEHHA B ONTHHCCKHX
CBETOBOJAX.

Jlnnza. Xoa nyyeit B amnse. OnTudeckas cuctema doroannapara, MHKPOCKONa H
Teaeckona. ['1a3 kax onrnyeckas cucrema. bansopykocTs H AanbHO30pPKOCTS.

Paznokenne 6enoro csera B enekrp. Onbirel Hotorona, ChomeHne CnekTpaibibix
useTor. Jlucnepcus ceera.

Hexonempayuu
[TpAMOIMHEHHOE PaCTIPOCTPAHCHHE CBCTA,
Orpaxenne ceera.
[Moayuenne n300paKeHnii B MJI0CKOM, BOTHYTOM M BBITTYKIIOM 3epKasiax.
[TpeaomacHne ceera.
Onnyecknii CBeToBoA.
Xoa nyueii B coduparowmeii nunse.
Xoa ayyeil B paccenBaloleH TUH3E.
[Nonyuerne n3odpameHnii ¢ NOMOLILIO JIMHS.
[MTpunumn aeificrens Goroannapara, MHKPOCKONA H TENECKONA.
Monesns rasa.
Paznomenne 61010 CBeTa B CnexTp.
[Toayuenne Ge10ro CBeTa npH CIOKEHHH CBETA PasHBIX [IBETOB.

Habopamopuwie patome: u onsine
HMcene10BaHne 3aBHCHMOCTH YIJIA OTPAKEHHS CBCTOBOIO IYUA OT VIIA NAINCHHS,
HayueHne XapakTepucTHK H300PaKEeHHA NPEAMETA B IUIOCKOM 3epKaie.
Hcenenosanne 3aBHCHMOCTH YI1a NPEIOMICHHA CBETOBOIO JIy4a OT yIja NajaeHus
HA IPAHKIE «BO3AVX-CTEKION.
[Toayuenne n300pamenuii ¢ nOMOUILIO CODHPAIOLICH JINH3LI,
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Onpeaenenne GOKYCHOrO pacCTOAHMA H ONMTHYECKOH CHIILI COOMPAIOLIEH THH3bI.

OnbiTel N0 PARIOAKEHHIO OO0 CBETA B CNCKTP.

OnwiTel MO BOCHIPHATHIO LBETA MPEJAMETOB NPH HX HAOMIOACHHH “Epe3 LBETOBLIE
buabTphL
Pasznen 12. Kpanrossie sisjienust

Onwitel Pesepdopaa w naaserapHas moaeas aroma. Moaeas aroma bopa.
Henyckanne u nornouenne ceera aromoM, Keantel. JInneiiuarsie cnexrphl.

PannoaktiBHOCTL. Anib(ha-, Gera- n ramma-nanyuenns. CTPOSHHE aTOMHOrO aapa.
Hyksnionnas mojens aromHoro supa. Msoronel. Paanoaktnsnsie npespauenns. Ilepuon
noJaypacnana arOMHbIX /ep.

Anepusie peakunn, 3aKoHbl COXPAHCHUA 3aPA/I0BOI0 M MACCOBOIO YHCE, DHEPIrns
CBA3M ATOMHBIX fjep. CBa3b Maccel W IHEPruu. Peakumn cHHTE3a M JICICHUA Aaep.
Herounnkn aneprun Connua n 38831

Anepuas  ouepreruka.  JICHCTBHA  PAAMOAKTHBHBIX  HIIVYCHHH HA  IKMBBIC
OpraHu3Mbl.

Hexionempanyuu
CnexTpbl HATYHEHHA H NOTIOMICHHA.
CrnexTpsl paziMuHbiX rasos,
Cnexrp Boaopoaa.
Hadmoaenune rpekos B kamepe Buiascona.
Pabora cuéTunka HOHN3HPYIOWIHX HITYHEHHIT.
Perncrpaums n3ivaeHns NPHPOAHLIX MHHCPAIOB U MPOAYKTOB.

Jlabopamoprnie paGomet 1 oneimei
HaGmoaeHne CnaommbixX # IHHEHYATHIX CNEKTPOB H3AYUCHHS,
HMccne1oBanne TPEKOB: HM3MEPCHHE IHEPrUM YACTHULL 110 TOPMOZHOMY NYTH

(no dotorpadmam ).
Hamepenne panoakTHBHOro (ona.

HosTopureasno-o06ohmarwmmii Mmoayas

[MosTopHTENLHO-0000MAIOMHA  MOAVIL NMPCAHAZHAYCH JUIA CHCTEMATH3AUMK M
ODODIICHHS  NPEAMETHOIO COACPAAHHA W ONLITA JICATCABHOCTH, NPHOOPETERHOIO
NPy M3Y4EHWH BCEro Kypca (mamkn, a TaKkKe Uid MOATOTOBKM K OCHOBHOMY
rOCYAapPCTBEHHOMY IK3aMeHy no Gusnke i o0yyalommxcs, BuIOpasimx 310t yueOHbit
npeaMer.

[lp M3yYCHMH AAHHONO MOAVAS PEANM3VIOTCA M CHCTEMATH3IMPYIOTCH  BIJLbl
JCATEILHOCTH, HA OCHOBE KOTOPLIX ODECneunBacTCs JAOCTHAKECHHE NPEJMETHLIX M
METANPEAMETHBIX NAAHMPYEMBIX  pedyastator  o0yuenus,  (opmupyercs
CCTECTBEHHO-HAYYHAA PAMOTHOCTL. OCBOGHHC HAYUHBIX METO0B MCCACAOBAHMSA
ABICHUI NPUPOALE H TEXHHKH, OBJAJIEHNE YMEHHAMH O0OBACHATDL (PH3INYECKHE ARICHHA,
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NPHMCHASR MOJAVUCHHBIC 3HAHMA, PelIaTh 3a1a4d, B TOM YHCIC KAYCCTBCHHBLIC MW
IKCMIEPHMEHTATLHBIE,

[TpHHUMNHANLHO ACATENLHOCTHBII XaPAKTEP AaHHOTO pa3/ieia Peain3yeTcs 3a cHer
TOTO, 4TO 00YHAIOIMECSH BRINOIHAIOT 3a/1aHHA, B KOTOPBLIX MM NPE/UIAracTes:

HA OCHOBE NOJYHCHHBIX 3HAHUI PACHO3HABATL M HAYYHO OOBLACHATHL (PH3NYCCKHE
ABJICHHA B OKPYKAKOWEH NPHPOJIE H NMOBCEAHEBHOH KH3HU,

HCNOABL30BATL HAYYHBIC METO/IbLI HCCICA0BAHNUA (PH3HUCCKUX ABJICHHIT, B TOM YHCAE
IS POBEPKH THINOTES H NOAYHEHHA TEOPETHYECKHX BBIBOAOE,

OOBACHATL HAYYHBLIC OCHOBBI HandONEE BAKHLIX JOCTHXKCHMIl COBPEMEHHBLIX
TEXHOMOIHI, HanpUMep, MPAaKTHYECKOro HCMOAb30BAHHA PAVIHYHBIX HCTOYHHKOR
IHEPIUH HA OCHOBE 3aKOHA MNPEBPAILEHHA W COXPAHEHHA BCEX H3BECTHLIX BH/IOB
IHCPIUM,

16
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IVIAHHPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMABI 110 ®H3HKE
HA YPOBHE OCHOBHOI'O OBUHIEI'O OBPA3OBAHHS

MayueHne (HM3NKH HA YPOBHE OCHOBHOrO o0wiero o0pasoBaHHs HaNpaBACHO
HA JIOCTHIKCHHE JIMYHOCTHBIX, METANPCAMCTHBIX M NPCAMETHBIX 00pPa3s0BaTEe/ILHbLIX
Pe3yABTATOB.

JJHYHOCTHBIE PE3YJILTATSI

B pesyabrare u3yueHns (U3MKH HA YPOBHE OCHOBHOIO ofwero ofpazoBaHus
y obyuatomerocs OvayT chopMHPOBAHBL CACAVIOIHE JIMUHOCTHBIE PE3YILTATH B YACTH!

1) narpHoTHYECKOr 0 BOCHHTAHMNSN!

MPOARICHHE HWHTEPECA K HCTOPHH H COBPEMEHHOMY COCTOSAHMIO POCCHIICKO#
(p3nYCCKOil HayKH,

HUEHHOCTHOE OTHOIICHHE K JOCTHKCHHAM POCCHIICKNX YUEHBIX~PHINKOB,

2) rpakaaHcKoro 1 IyX0BHO-HPABCTBEHHOI 0 BOCIHTAHNS:

FOTOBHOCTE K AKTHBHOMY YHACTHIO B OOCYAACHHMM  ODILECTBECHHO-3HAYMMBIX
M OTHYECKHX MNpPoOAeM, CBA3AHHBIX C MPAKTHYECKHM [PHMEHEHHEM AOCTHKCHMI
hu3nkn;

OCOZHAHNE BAKHOCTH MOPAILHO-ITHYCCKUX NPHHIMIORB B ACATE/ILHOCTH YYEHOIO,

3) 9CTETHYECKOr 0 BOCHINTAHHSA:
BOCHPHATHE ICTCTHUCCKHMX KAYCCTB  (PMIMUCCKONH HAyKH: ¢¢ rapMOHHYHOIO
NOCTPOCHUSA, CTPOTOCTH, TOYHOCTH, JIAKOHHYHOCTH,

4) HEHHOCTH HAYYHOI 0 NOIHANNS:

OCO3HAHKE LECHHOCTH (PH3MUECKON HAVKH Kak MOUIHONO HHCTPYMEHTA MO3HAHHA
MHPA, OCHOBBI PA3BHTHA TEXHOAOIMIT, BKHCHIICH COCTARNAIONICH KYILTYPSI:

paseHTHE HayqHOH MODO3HATENLHOCTH, HHTEpPEca K  HCC/IEA0BATENLCKOM
ACATENBHOCTH,

5) popmupoBanns KYJALTYPBI JI0POBLSE H OMOUHOHAILHOIO Graronoayuns:
0CO3HAHWE  1eHHOCTH  Oe3omacHoro o0paza  KH3HH B COBPEMEHHOM
TEXHONOIHYCCKOM MHPE, BLKHOCTH npasmi OC30NacHOr0 NOBCACHHUA HA TPAHCNopTe,
Ha J0porax, ¢ VIEKTPHYECKHM H TEIUIOBLIM 000PYA0BAHHEM B JOMAUIHHX YCIOBHAX:
C(POPMHPOBAHHOCTL HABBIKA Pe(IEKCHH, NMPH3HAHKHE CBOCIO Mpasa Ha OWIMOKY M
TAKOI'0 JKE 1PaBa y APYroro Ye/I0BCKa;

6) TPYAOBOIO BOCHIHTANNA:

AKTHBHOE YYaCTHE B PEIICHHH NPAKTHYECKHX 3a1a4 (B paMKax CeMbM,
o0pazoBarcALHONR  OpPraHn3anny, roposa, Kpas) TEXHOJNOIHYCCKOH M COUMAILHOM
HANPABISHHOCTH, TPEOVIOMIMX B TOM 9Hc/e W (DHIHYECKHX 3HAHMI,

HHTEPEC K NPaKTHYECKOMY H3YUSHHIO npopeccHii, CBa3anHbIX ¢ (PU3NKOI,
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7) IKOIN0I HYECKOr0 BOCTTHTAHNN:

OPHEHTALMA HA NPUMEHEHHE (PU3NYCCKUX 3HaHMIT UTH pelieHus 3a1a4 B odaacTu
OKPYKAIOLLEH CPE/Ib, NIAHNPOBAHHA NMOCTYIIKOB H OLCHKH HX BO3MOXKHBIX MOCACACT BHIi
JUTA OKPYKAIOUIEH CPEIbl,

0CO3ZHAHKE II00ATBHONO XapakTepa IKOJOrHISCKHX NPodaeM i nyTeil uX peleHns;

8) ananraumn K MIMEHSIOMHMCH YCI0BHAM COUHATBLHOI 0 NPHPOIHOI cpeabl:

NOTPEOHOCTE BO B3aHMOJACHCTBHA NPH BBIMOJIHEHHH WCCICAOBAHUI H MPOCKTOB
(pr3HyeCcKOi HANPABACHHOCTH, OTKPLITOCTL ONBITY M 3HAHHAM JIPYTHX;

MOBLILICHUE YPOBHSA CBOCH KOMNETEHTHOCTH HEPe3 MPAKTHYECKYIO ACATEILHOCTD,

noTpebHOCTL B (POPMHPOBAHHH HOBBLIX 3HAHHI, B TOM 4HCAE (POPMYTHPOBATL HIEH,
MOHATHA, THIOTE3b O (PH3HYECKHX OOBEKTAX H ARICHHAX,

0co3HaHHe Ae(HUNTOB COOCTBEHHBIX 3HAHMIT M KOMIETEHTHOCTEH B obnacTH
(IEINN

MJIAHHPOBAHHE CBOETO PA3BHTHA B NPHOOPETEHUN HOBBIX (PU3HYCCKNX 3HAHMIT,

CTPEMJICHHE AHANH3MPORATL M BBIABIATL B3AUMOCBA3N MPHPOIL, odliecTBa H
IKOHOMMKH, B TOM YHCAE C HCNONB30BAHNEM (PH3HUCCKUX 3HAHMI

OLIEHKA CBOMX ACHCTBHIT C YHETOM BIMAHHA HA OKPYKAIOULIYIO CPELY, BOIMOKHEIX
r100ANBHBIX NOCHEACTBHI,

METANPEIMETHBIE PE3YIBTATDI

B pesyabtare OCBOCHMS NporpaMmbl 1o (PH3NKE Ha YPOBHE OCHOBHOIO 00uIero
obpazosanma  y  odyuaomierocs  Oyayr  cHopMupOBaHL  METANPEAMCTHBIC
PE3YALTATHI, BKIOUYAIOUINEG NOZHABATELHBIC VHUBEPCAIbHBIC Y4COHBIC ACHCTRHS,
KOMMYHHKATHBHBIC YHHBEPCATBHBIC VYCOHBIC ACHCTBHA, PCIYIATHBHBIC YHHBEPCAILHBIC
yueOHbIC JeicTBIA.

IMo3naBare, IbHbIC YHHBCPCAIbHBIC YICOHBIC ACHCTBHS
bazosbie Jlormaeckne geicrenn:

BLISB/AATE H XapPaKTEPH30BaTh CYILECTBEHHLIE NPH3HAKH OOBEKTOB (SBACHHIH ),

VCTAHAB/MBATE  CVUICCTBEHHBI  NMpU3HAK  KJacCH(PMKALMK,  OCHOBAHWA
s 00O0IICHHA U CPABHEHHS,

BLIAB/IATE 3aKOHOMEPHOCTH M NPOTHBOPEUNSA B paccMaTpHBaeMblX (haKkTax, NaHHbIX
1 HAOMOACHHAX, OTHOCAIMXCA K (PHIHUSCKHM SARICHHAM,

BHIABRIATE NPHYHHHO-CACACTBEHHBIC CBA3ZH NPH M3VHCHHH PH3NUCCKIX SABICHNIT 1
NPOUECCOB, JCNaTh BHIBOAB € WCMOAL3OBAHMCM JICAVKTHBHBIX M HHAYKTHBHBIX
VYMOZAKITIOYCHHH, BLIABHIATE THIOTE3LE O B3AMMOCBA3AX (PM3NUCCKHUX BEHYNH,

CAMOCTOATENLHO  BuIOMpaTL ¢cnocod pewenns yueOHoit  Quanyeckoit  3anaum
(CPABHCHHE HECKOIBLKHX BAPHAHTOB PelICHs, BLIOOP HanbOAee NOAXOAAIIETO € VUETOM
CaMOCTOATE/ILHO BbUICICHHBIX KPHTCPUEB).
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ba3oBbIe HCCIE10BATENLCKHE 1eHCTBIS

HCHOAB30BATE BONPOCH KAK HCCACA0BATEABCKHIA HHCTPYMCHT NO3HAHMA,

MPOBOANTL 1O CAMOCTOATEIBHO COCTABICHHOMY TUIAHY OMNBIT, HECAOKHBII
(br3nueckuii FIKCNEpUMEHT, HEOOBILOE HCCASAOBAHNE (PHINHECKOrO ABJICHNA,

OUCHHBATDL HA MPUMEHUMOCTE H JIOCTOBEPHOCTL HHPOPMALNIO, MOJIYHECHHYIO B X0/1¢
HCCIICIOBAHMA HIIH IKCIEPHMEHTA,

CAMOCTOATENBHO  (POPMYIMPOBATL  ODOOIIEHHA W BBIBOABI 110 pe3yjbTaraM
NPOBEAEHHOr0 HAOMIOACHHA, ONbLITA, HCCACOBAHUA,

MPOrHO3NPOBATE BO3MOMKHOE JdnbHEHee pasBHTHE (HINUYESCKHUX MPOLECCOB,
a4 TAKKE BbIABHIATL NPSANOIOKEHWA 00 HX PasBHTHH B HOBBIX YCIOBHAX M
KOHTEKCTax.

PaGora ¢ nudopmanneii:

MPUMEHATL  PAVIMYHLIC  METOABI, MHCTPYMCHTHI M 3anpochl  NPH  NOHCKE
1 o1dope MHPOPMALMH MK JIAHHBIX C YYETOM NPEIOKEHHOH yaeDHOH (pu3nueckoii
3a/1a4m,

aHANM3NPOBaTh, CHCTEMATH3MPOBaTL W HHTEPNpPETHPOBaTh  MHMOPMALNIO
PaxITMYHBIX BHAOB M (DOPM NpeICTaBICHHA;

CAMOCTORTE/ILHO BRIOHPATL ONTHMATBHYIO (JOPMY npeacTasieHus nudopmanun n
WLIOCTPHPOBATEL  PCINACMBIC 3a1a4M  HCCHOKHBIMM  CXCMAMM, JIMarpaMMamu, WHOH
rpadukoit 1 HX KOMOHHALHAMHK.

KoMMyHHKATHBHDBIC YHHBEPCAIbHBIE YueOubie aelicTBus:

B XoJe oOcyxmacHus yueOHOro marepuana, pesyisrtaro aadoparopHbiX pabor
M MPOSKTOB 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOil TEMbI M BbICKA3bIBAThH
MCH, HAUEICHHBIE HA PeIICHME 3aja4dM W nomaepkanue OnaroKenaTeabHOCTH
obuenns;

CONOCTARIATL CBOM CYMJICHHA € CVAKACHHAMH JIPYIHX YYACTHWUKOB JHanora,
OOHAPYIKMBATH PAIMYHE M CXOACTBO NMOZHUMIA,

BBHIPAKATH CBOK) TOYKY 3PCHHSA B YCTHBIX H ITMCHMCHHBIX TEKCTAX;,

nyOJIMYHO  NPEACTARNATE  PE3yJbTATHl  BBINOJHEHHOrO (PM3HYECKOTO OnbiTa
(IKCNEPUMEHTA, HCCIIC0BAHNA, POSKTA).

MOHHMATH H HCNOAB30BATH MPEHM YILLECTBA KOMAHAHOI 1 HHANBHAYAILHONH paboThl
NPH PCLICHNN KOHKPETHOM (u3nueckoil npobaemei;

MPHHAMATEL UEAH COBMECTHONH JACATENILHOCTH, OPraHu3oBbIBATL jciicTBaA no ed
AOCTHKCHUIO, pacnpeeiaTh poiM, o0CyKAaTh MPOUESCCH H Pe3VibTarsl COBMECTHON
padoTsl, 0000WAaTE MHEHIS HECKOJIBKHX JIKOACH

BBINOJIHATE CBOK 4acTh paboThl, AOCTHras Ka4eCTBEHHOID Pe3ybTara no CBOEMY
HANPARIEHHIO H KOOPAMHHPYA CBON ACHCTBHA C APYTHMH WICHAMH KOMAHIbI,

OLUCHHBATL KAYCCTBO CBOCIO BKAANA B OOWMI  NPOJAYKT 10  KPUTEPHAM,
CAMOCTOATE/ILHO CPOPM YINPOBAHHBIM YHACTHHKAMM B3aHMO/ICHCTBHS.
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PeryasiTuBabie YHHBepCcAbHbIC yueOnbie aeiicTBus
Camoopranuzauus:

BLIABIATE NPOONAEMBI B JKM3HEHHBIX M VYEOHBIX CHTVAUMAX, TPeOYHOLIMX
18 peleHns (PU3NUSCKHX 3HAHN,

OPHCHTHPOBATLCH B PATIHUHBIX NOJAX0AAX NPHHATHSA PCLICHHA (MHAMBHAYAIBHOC,
NPHHATHE PEUICHHA B IPYINE, MPHHATHE PEIICHHA FPYNNoii),

CAMOCTOATENIHO COCTARIATL AITOPHTM peteHus (pu3nyeckoil 3anaun win niasa
HCCAC/OBAHHA € YYETOM MMCIOUIMXCR PECYPCOB M COOCTBCHHBIX BO3MOKHOCTEH,
APryMECHTHPOBATE NMPELTArACMBIC BAPHAHTHI PEILICHUI,

Aenarts BuIOOp 1 Oparh OTBETCTBEHHOCTH 3a PEIICHHE.

CamMOKOHTPOIb, IMOIHOHAILHBIH HHTE/LICKT:

AABaTh AACKBATHVIO OLCHKY CHTYAIMN W NPEIAraTh NAaH ¢& H3IMCHEHNS,

OOBACHATL NMPUYHHBLE AOCTHKEHHA (HEIOCTHKECHHA) PE3VIBTATOB JACATEILHOCTH,
AaBaTh OUEHKY MPHOGPETEHHOMY ONBITY:

BHOCHTH KOPPEKTHBBI B JICATELHOCTH (B TOM 4HCAC B XOI BLINOJIHCHHA
(HINYECKOr0 HCCACNOBAHMA WIH [MPOEKTA) HA OCHOBE HOBBIX OOCTOATENLCTB,
M3MCHHBUIMXCA CHTVALMI, YCTAHOBJICHHBIX OLMOOK, BOZHUKILHX TPYAHOCTEI,

OUCHHBATL COOTBETCTBUE PE3YJILTATA UCAH H YCIOBHAM,

CTaBuThL ce0f HA MECTO APYroro 4e/loBeKa B XOA€ Cnopa HAH JHCKYCCHM
HA HAVYHYIO TEMY, OHHMATH MOTHBLI, HAMEPEHHA W JAOTHKY APYIoro,

NpHU3HaBarh CBOE NPaBo Ha OWMOKY NPH PEIICHHH (PU3MYCCKUX 3a1a4 win
B VTBCP/KIACHHAX HA HAYHHBIC TEMBI M TAKOE %€ MPABO APYIoro,

HPEJMETHBIE PE3YJ/ILTATHI

K koHiy oOyueHus B 7 Kaacce NpeAMETHbIC Pe3ysbTaThl HA OAa30BOM YPOBHE
JOIRHBL OTPa@KaTh CHOPMHPOBAHHOCTE Y 00 VHAIOIMXCH YMCHHIA:

HCMONBL30BATL MOHATHA: (HIMHMECKHE H XMMHYECKHE sArIeHMsA, Habmonenue,
IKCNCPUMEHT, MOAEIb, THIOTE3A, CAMHULLI (PHIHYECKHUX BEJAMYHH, ATOM, MOJCKYIA,
ArperaTHbIC COCTOAHMS BEUICCTBA (TBEPAOEC, KUIKOE, razoodpasHoOe), MEXaHHuCCKOoe
ABIKECHHE  (PaBHOMEPHOE,  HEPABHOMEPHOE,  NPAMOAMHEHHOE),  TPaeKTOpHs,
pasHOAeiicTBYIOIIAA cwil, aedopmauma  (ynpyras, MJacTHYeckas), HEBECOMOCTb,
COOOIAIOUIMECH COCYbI,

pazin4are ABICHHA (Anddy3usa, TENIOBOE BHIKEHHE HacTHIl BELUECTRA,
PABHOMEPHOC JIBIIKCHHE, HCPABHOMEPHOE JIBHIKEHHE, MHEPLMA, B3aHMOACHCTBHE Te,
PABHOBCCHE TBEPABIX TeA € 3aKperuiCHHON OCLIO BpaUICHHA, MEpeaaya JIaBjICHUA
TBEPABIMH TENAMH, KUJIKOCTAMH M ra3zaMmyu, arMoc(epHoe AaB/ICHHE, TUIABAHHE Tell,
NPEBPALLEHNA MEXAHHUCCKON IHEPIHH) MO ONUCAHMIO WX XaPaKTCPHBIX CBOHCTB W
Ha OCHOBE ONBITOB, JICMOHCTPHPYIOLIHX JAaHHOE (PHIHUCCKOE SBIACHHE,

pacno3HaBaTh MPOSABACHHE H3VYCHHBIX (PU3HYECKHX ABJICHHI B OKPYKAIOUIEM
MHPE, B TOM YHCIC PHIMYCCKHE ARICHHA B PUPOJLC: MPHMEPHI ABIKCHHA C PAVTHYHBIMK
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CKOPOCTAMH B JKHBON M HCAMBOH NPHPOAC, JACHCTBHC CHIILI TPCHHS B IPHPOAC M
TEXHHKE, BIAMAHHE aTMOCHEPHOrO AABICHHA HA JKMBOH OpraHusMm, niasasue poid,
puiMary B TENC YENOBEKA, MPH ITOM NEPEBOANTDL MPAKTHYECKYHD 3a1auy B y4eOHYI0,
BBUIC/ATE CVILCCTBCHHBIC CBOHCTRA (NPH3HAKK ) (PHINYCCKUX ABICHMI;

ONUCLIBATE H3YYCHHBIC CBOHCTBA Tl M (PM3MuECKHe ABICHHA, HCMOIL3YA
(hu3nyeckue BeNYHHB (Macca, 00BEM, IIOTHOCTEL BELIECTBA, BPEMSA, MYTh, CKOPOCTh,
CPeAHAA CKOPOCTL, CHJIA YIIPYPOCTH, CHJIA TAKECTH, BEC TEAa, CHIAA TPEHHA, JaBIeHHE
(TBEpAOrO Tena, MXWIAKOCTH, ra3a), BLITAIKMBAIOWAN CHIA, MexaHuveckas palora,
MOIHOCTL, [UIEHO CH/BL, MOMEHT CHabl, KOd(duument nonesnoro aekcrsmns
MCXAHHIMOB, KMHCTHYCCKAA M NOTCHUMAILHAS IHCPIUA), NMPH ONUCAHMM NPABHIBHO
TPAKTOBATH (PHIHUCCKHI CMBICA HCIIONBIYEMBIX BEJIHYHH, HX 0D03HAYCHHS M CAIMHULLLI
(PU3HYCCKIX  BEANYMH, HAXOANTH (POPMYJIL, CBASBIBAIOIME JAHHYIO  (PH3HYCCKYIO
BEHYMHY € APYIHMH BEAWYHHAMH, CTPOHTL TpaHKM M3IVUEHHBIX 3aBHCHMOCTEH
(PH3MYHECKHX BE/THYHH,

XAPAKTCPH3IOBATL CBOMCTBA TEA, (PM3HUCCKHE ARNCHUA W NPOUECCH, HMCNOJBL3YA
NpagHia CAOKEHHA CHJI (BIOJL OAHON npamoii), 3akon ['vka, 3axon [lackana. 3akoH
ApxuMme/a, NpasiiIo paBHOBECHA phitara (0710Ka), «30J10TOE NPaBIIOo» MEXAHHKH, 3aKOH
COXPAHCHHA MCXAHWYECKON IHEPrUH, NPH TOM AaBaTh CAOBECHYIO (GOPMVIHPOBKY
3AKOHA W 3aNHCHIBATL €r0 MareMaTH4eCKOE BEIPAKEHHE,

OOBACHATL (PHM3HUCCKHE SBJICHMA, NPOUECCH M CBOMCTBA TEA, B TOM YHCIC M
B KOHTCKCTC CHTYallHil  NpakTHKO-OPUCHTHPOBAHHOIO  Xapakrepa:  BhIARIATEH
NPHUHHHO-CNICACTBEHHBIE CBA3W, CTPOUTL OOBACHEHHME M3 |-2 JOrMYecKHX 1waroe
¢ ONopoit Ha 1-2 M3YYCHHBIX CBOHCTBA (PU3NYCCKUX ABACHUH, (PHIHUCCKHUX 3aKOHA WIN
JAKOHOMEPHOCTH.

pewiate pacu€éTHbie 3anaud B 1-2 ACHCTBHA, HCMONBL3YA 3aKOHBI W GOPMYJIBL,
CBA3BLIBAIONINE PH3HYCCKHE BEIIHYNHBE HA OCHOBE aHA/IM3a YCJIOBHA 3a/1a4H 3anHChIBaTh
KpPaTkoe YCAOBHE, MOACTABIATE (PH3NYECKHE BEIHYHHBI B (GOPMYIBI H MPOBOAHTHL
pacU€Thbl, HAXOANTE CIIPABOYHBIE JIAHHBIE, HEOOXOAHMBIE JUIA PEILCHHA 32124, OLICHHBATE
PEATUCTHYHOCTE NOMYUCHHOMN (PUIHYCCKON BEIMYHHEL,

pacno3Hasars NPoOAEMbl, KOTOPHIE MOKHO PELIMTh MPH MOMOUM (PU3HYECKHX
MCTOMOB, B ONHCAHMK  HMCCACAOBAHMSA  BBLIACIATL  NPOBCPAEMOC  NPEANOIOKCHHE
(rUnoTesy), pazimyars H HHTCPNPETHPOBATL NOIYHCHHBI PE3YALTAT, HAXOAHTH OLIMOKH
B XOJ/I€ ONBITA, AEIATh BbIBOI 110 €r0 pe3yIbTaraM;

MPOBONTL ONBITH MO HAOMOACHHIO (DU3MHCCKHX ABACHHI Wi Pu3nyecknx
CBOMCTB Tea: (OPMYAMPOBATH MPOBEPAEMBIC NMPEANOIOKCHHA, COOMPATH VCTAHOBKY
U3 NPEUIOKEHHOr0 000PYAOBAHNS, 3aNHCHIBATE X0/ ONLITA U (POPMYIHPOBATE BHIBO/IbI,

BBLIMOJIHATL MPAMBIE H3MEPEHHA PACCTOAHNS, BPEMEHH, Macchl Tesa, 00béMa, CHiIb
M TEMMEpaTypsl ¢ HCNOIB30BAHHEM AHATOTNOBLIX H UHGPOBEIX NPHOOPOR, 3aNHCHLIBATH
noKasauua NPUOOPOB ¢ YYETOM 3a1aHHOI aDCOMOTHOMH MOrPEUIHOCTH HIMEPEHHI,

[POBOANTEL MCCICAOBAHNE 3ABHCHMOCTH OHOM (PH3HUCCKON BEAHYNHBL OT JIPYIOi
C HCTIOJIB30BAHHEM TTPAMBIX H3MEPEHHIT (3aBHCHMOCTH MYTH PABHOMEPHO JIBHIKYLIETNOCH
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TENA OT BPCMCHM JIBHKCHHSA TENA, CHJILI TPCHHA CKOABLKCHHA OT BCCA TE/IA, KauccTna
oOpaGoTkin  nopepxHOCTE Tel M HE3ABHCHMOCTH CHIIBI  TPEHHA OT  NJOIAIH
CONPUKOCHOBEHHA TE/I, CHBI YNPYrOCTH OT VUIHHEHHA NPVAKHHLL, BbITAIKHBAOWICH
bl OT 0OBEMA NOrpyKEHHONH vacTH Teia M OT IUIOTHOCTH KHAKOCTH, ¢¢€
HE3ABHCHMOCTH OT TJIOTHOCTH TeJ1a, OT MIIYOHHB, HA KOTOPYIO NOTPYKCHO TEJ10, YCA0BHI
NAABAHHA TEJ. YCAOBHI paBHOBECHA pbidara W O/0KOB, YHaCTBOBATL B MJIAHHPOBAHHH
y4eOHOr0 HCCaeA0BaniA, COOHpPaTh YCTAHOBKY M BBHITIOAHATH W3MEPEHHA, CIICAyA
NPEUIOKEHHOMY  TUIaHy, (DHKCHPOBaTL  Pe3yjbTarel  MOAYHYEHHOH 3aBHCHMOCTH
(PH3MYECCKHX BEIMYMH B BHAC NPEUIOKEHHBIX Tabanl n rpadmkos, AenarTh BhIBOJLI
N0 PE3yALTATAM WCCACIOBAHNA,

MPOBOANTL KOCBCHHBIC M3MCPEHHA (PHIHMECKHX BEAHYMH (IUIOTHOCTH BELLECTBA
AMAKOCTH M TBEPAOIO Teia, CHJIA TPCHHA CKOIBKCHMA, JARICHHC BO3jyXa,
BBLITA/IKHBAIOLIAA CHAA, ACHCTBYIOLIAA HA NOTPYKEHHOE B IKHAKOCTH TEJ10, KO humenT
NONCIHONO ACHCTBHA MPOCTHIX MEXAHHIMOB), CJICAYA NMPEUTOKECHHON HHCTPYKIHA: NPH
BBINOHEHNH  M3MEPEHUiT coDNpars IKCNCPUMEHTANLHYIO YCTAHOBKY M BHIYHCIATH
JHAYECHHE HCKOMOH BEITHYHHBI.

codnoaare npasuiia TeXHHKH Oe3onacHocTw npu pabore ¢ naboparopHbIM
0DOpyLOBAHKEM,

yKa3biBaTh NPHUHUNNLL ACHCTBHA NPHOOPOB M TEXHWYECKHX YCTPOICTB. BECH,
TEPMOMETD, JAHHAMOMETP, COODLIAIOIIMECH COCY/b!, DAPOMETP, pbivar, NOABHKHBIH M
HENOABHKHBI O/IOK, HAKJIOHHAA MJIOCKOCTS,

XApaKkTepH30BaTh MNPHHUMNLL ACHCTBUA H3IYUEHHBIX NPHOOPOB H TEXHHYECKHX
VCTPOACTB € ONOpoit Ha MX ONHCAHMS (B TOM UHCHC. NOJMMITHHUKH, YCTPOHCTBO
BOJONPOBOAA, TWAPABIHYECKHHA TPECC, MAHOMETD, BBICOTOMEP, NOPUIHEBOR HACOC,
apeoMETP), HCIONbL3YA 3HAHMA O CBOMCTBAX (PMINHUECKHX ABICHHIA W HEOOXOAMMBIE
(pH3IMYECKHE 3AKOHBI M 3aKOHOMEPHOCTH

MPHBOANTL MPHMEPB! (HAXOAUTH HHAOPMALMIO O NPHMEpPax) MNPAKTHHECKOro
HCTIONBL30BAHUA  (PHIHUECKHX 3HAHWI B MOBCEAHEBHOH KM3HH i olecnedeHns
OezonacHocTH npu  obpameHnn ¢ npubopaMu M TEXHHYCCKMMM  VCTPOHCTBAMM,
COXPAHEHHA 310POBLs H COO/IOACHHA HOPM IKOIOMHUECKOTO NOBEACHNA B OKPYKaKOLIeH
cpee,

OCYWECTBAATH 0TOOP MCTOMHMKOB HHpopmaimn B MHTEpHETE B COOTBETCTBHH
C 3a/IaHHBIM MOHCKOBBIM 3aIPOCOM, HA OCHOBE HMEIOUIUXCA 3HAHHIT W NYTEM CpaBHEH HA
PATMUHBIX HCTOMHUKOR BBUICASTE HHPOPMAUMIO, KOTOpas SBAXCTCH NPOTHBOPEYHBOT
MK MOKET ObITh HEAOCTOBEPHOI;

HCMOAB30BATL  MPH  BBHIMOJHEHUH  YYEOHBIX  3aJaHMii  HAYYHO-NONYJIAPHYIO
AUTEPATYPY  (PH3HUECKOr0 COACPKAHMA, CINPABOYMHLIE MATEPHAILI, PECYPCHI CETH
Hureprer, Baazers npuéMaMH  KOHCNEKTHPOBAHMA  TeKcTa, npeodpasoBaHHsA
HH(pOpMALH W3 OAHON 3HAKOBOI CHCTEMBI B JIPYIVIO,

co3/iaBarh COOCTBEHHLIC KPATKHE MUCLMEHHBIC H YCTHBIC COODIICHNS HA OCHOBE
2-3 MCTOYHMKOB HHpOpMAUMK (PU3MHMECKOr0 COACPKAHMA, B TOM 4HCIC MyOJIHYHO
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ACNATH KPATKHE COODMICHHA O PE3YALTATAX NPOCKTOB WM YUCOHBIX MCCACAOBAHMIA,
MPH ITOM FPAMOTHO MCNOIB30BaTH M3VUCHHLIT NOHATHIAHLI annapar kypca (Qu3nkH,
CONPOBOAAATE BBHICTYIUICHHE NPE3CHTALMCIH,

NPH BLINOJIHCHHH YYEOHBIX MPOCKTOBR ¥ HCCICAOBAHNIE PACTIPEACAATE 00S3aHHOCTH
B IPYNIE B COOTBETCTRIUM € NOCTABICHHBIMM 33/1a4aMH, CJICHTH 38 BHINOIHCHHEM N11aHa
ACHCTBHI, ANCKBATHO OUCHMBATL COOCTBCHHLIA BKAAL B JICATEIBHOCTL  TPVIIILI,
BBICTPAHBATE KOMMYHHKATHBHOC B3AMMOCHCTRBHC, YUHTHLIBAA MHCHUE OKPYAAIOLIHX.

K konuy oOyuenus B 8 kaacce npeaMerbie pesyastarsl Ha Oa30BOM ypoBHe
AQIIKHBL OTPaKaTh CHOPMHPOBAHHOCTL Y O0VHAIOIIMXCH YMEHHI:

HCHOAB30BATE NOHATHI: MACCA M PASMEPLI MOJICKYJL, TCIUIOBOC JABHKCHHE ATOMOB W
MOJICKYJ, ArperaTHeie COCTOSHHA BEUIECTBA. KPHCTALIMYECKHE M amopdHbie Tena,
HACHILICHHBII M HCHACHILCHHBII Nap, BILKHOCTL BOAYXA, TEMNCPATYPA, BHYVTPCHHAR
IHEPrus, TCNAOBOH JABHIATCIL, WICMCHTAPHLIA WICKTPHYCCKUH 3apsil, DNCKTPHYCCKOE
nosje, NPOBOAHHKN H AHIEKTPHKH, NOCTOAHHLIN 3NEKTPHYECKHIl TOK, MArHUTHOE NOJIE;

paMyaTh ABICHHUA (TENJIOBOE PACHIMPEHHE W CXKATHE, TEIUIONepeaaya, TenjioBoe
PABHOBECHE, CMAYMBAHHE, KaMWIAAPHLIE ABICHHA, HCNApeHHe, KOHACHCALHA,
NAABICHHE,  KPHCTAIM3auma  (OTBEPACBAHWE),  KHMCHME,  Tellonepejaaya
(TENAONPOBOAHOCTL, KOHBEKLMA, WUTYMEHHE), WICKTPH3ALMA Tea, B3anMoaciCTBHE
JApANOB, ACHCTBHA INEKTPHYSCKONO TOKA, KOPOTKOE 3aMbIKAHHE, B3aHMOACHCTBHE
MArHHTOB, JCHCTBHE MArHHTHOIO MOJA HA NPOBOJAHMK € TOKOM, IEKTPOMArHWTHAsA
MHAVKIMA) N0 ONHCAHWK) HMX XAPaKTePHbIX CBOHCTE M Ha OCHOBE OMNLITOB,
AEMOHCTPHPYIOUINX AaHHOE (PH3HYECKOE ABJICHHE.

Pacno3HABATL MPOABACHHE M3YYCHHBIX (PM3MUECKUX HABNCHHIA B OKpyHKaloUIEM
MHpE, B TOM 4HCIie (M3MHECKHE ABJICHHA B NMPHUPOJE. MOBEPXHOCTHOE HATAKEHHE M
KamWUIAPHBIE ABICHHA B NPHPOJAS, KPUCTAUIBI B npupoje, nurydenue Conxua,
3AMEP3aHHE BOAOEMOB, MOpPCKHE OpH3bl, 0OpazoBaHHE POCKI, TYMaHa, WHES, CHeEra,
WICKTPHYECKHE ABICHHSA B arMochepe, MEKTPHYECTBO HKHBBIX OPraHH3MOB, MArHHTHOE
nose 3eman, apeiid nonocos, posik MArHHTHOrO MOAA JUIA KH3HK HA 3eMie, NOJAPHOE
CHAHHME, MPH ITOM NEPEBOAMTL MPAKTHUCCKVIO 3aa4y B YYeOHYIO, BLIACIATH
CYIIECTBCHHBIC CBOMCTRA (NPH3HAKK ) QH3NIECKNX ABICHMIT,

ONMUCHLIBATE  H3YYEHHBIE CBOHCTBA Ten M (HU3MUECKHE ABICHHA, HCMOIbL3YA
(PM3HYCCKHE BEIMYHHBL (TCMNCPATYPA, BHYTPCHHAS IHCPIrUs, KOJIHUCCTBO TCIUIOTHI,
VACALHAA TCIIOEMKOCTE BEIICCTBA, VICALHAS TCIUIOTA NJABICHHS, VACAbHAA TEoTa
napoodpazoBaHKA, YACJIbHAS TEIUIOTA CrOPaHMA TOMIMBA, KOMPPUIMEHT none3Horo
ACHCTBHA TCIVIOBOH MAIIMHLL, OTHOCHTE/IBHAA BJIDKHOCTH BO3AYXA, NICKTPHHUCCKHH
3apssl, CHIIA TOKA, WICKTPHYECKOE HANPAIKEHHE, CONPOTHRICHHE NPOBOAHMKA, YACILHOC
CONPOTHRACHHE BELIECTBA, padoTa H MOUIHOCTE YIEKTPHYECKOrO TOKA), NPH ONUCAHHH
NPABHALHO TPAKTOBATL (PU3HHUCCKHIT CMBIC HCNONB3YEMBIX BEAHYNH, 0003HAYCHHA W
CAMHMIBLL  (PUIMYECKHUX  BEIMUMH, HAXOATh  QOPMYALL,  CBAKBAIOMINEG  JIAHHYIO
(PM3NYECKYIO BEAHUMHY € JIPYPHMH  BEAHUHHAMM, CTPOHTH IPadUKH  HIYHCHHBIX
FABUCHMOCTEH (PH3HUCCKNX BE/IMYNH,
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XAPAKTCPHIOBATHL CBOMCTBA TEJ, (PUIMYCCKHE ABICHHUA M NPOICCCHI, HCHOIL3YA
OCHOBHBIE NOMOKEHHA MOJCKYIAPHO-KHHETHYECKOH TEOPHH CTPOCHHA BENICCTBA,
NPHHITAN CYNEPNO3HIAK NOJICH (HA KAYECTBEHHOM YPOBHE), 3aKOH COXPAHEHHA 3aps/a,
sakoH Oma s ywactka uenw, 3akon JLxoyias-JIenua, 3aK0H COXPaHCHMS IHEPIruH,
NPH 3TOM 1aBaTh CI0BECHYIO (DOPMVIHPOBKY 3aK0HA H 3aNHCHIBATEL €10 MATEMATHYECKOE
BhIpaKEHHE,

OOBACHATL (PHIMUECKHE MPOLIECCHI W CBOHCTBA TE/l, B TOM HHCIE M B KOHTEKCTE
CHTYAUMIi  NPaKTHKO-OPHEHTHPOBAHHOIO  XapakTepa:  BbIABIATL  [PHUHHHO-
CHCACTBEHHBIC CBA3H, CTPOHTL OOBACHEHNE U3 | -2 NOrMYECKHX aros ¢ onopoit va 1-2
M3VHCHHBIX  CBOMCTBA  (DM3MYCCKUX  ABACHMI,  (PHM3HYCCKMX  3aKOHOB WM
3AKOHOMEPHOCTEH,

petiars pacuérHnie 3anaun B 2-3 JICHCTBHA, HCNOUBL3YA 3aK0HBI W (POPMYIIBL,
CBA3BIBAIOIINE PH3HYECKHE BEWYHHBI: HA OCHOBE AHATH3A YCJIOBHA 3a1a4H 3anHChIBAThL
KpaTKOe YCIOBHE, BLIABIATH HEAOCTATOK INaHHBLIX /1S PELICHHA 3aaaqu, BeIOMpaTh
3AKOHBI 1 (POPMYIIbI, HEOOXOMMBIC U1 €€ PEIICHNA, NPOBOANTE PacyéThl W CPABHMBATE
NOJYYEHHOE 3HAYCHHE PHINYECKOIH BEMUHHBI C H3BECTHBIMH AAHHBIMH,

pacno3Haparb NPOOJAEMbI, KOTOPHIE MOKHO PEIIHTh NPH NOMOWIH (PH3HUECKHX
METOJIOB,  MCNOAB3YA  ONHCAHME  MCCAC/I0BAHMA,  BBUICIATH  [POBEPAEMOC
MPEANOIOKEHHE, OLEHHBATL NPABWILHOCTL TMNOPAJKA MPOBEACHHSA HCCIE0BAHNA,
ACNATh BbIBOJbL,

MPOBOMTE ONBITH 110 HaOmOACHNIO  Pu3nuecknX ABACHMI Wi (PH3HUCCKUX
CBOMCTB Te/l (KanW/UIAPHLIE ABJICHUA, 3aBHCHMOCTL JABJICHHA BO3AYXa OT €ro odnéMma,
TEMIEPATYPH, CKOPOCTH NPOLECCA OCTLIBAHMA W HAIPEBAHMA NPH HATYYCHHN OT LBETa
HUTYHAIOMICH  (MOMI0IAKIeH)  NOBEPXHOCTH,  CKOPOCTH  MCHAPEHHA  BOJIbI
OT TEMNEPATYpbl JKHWAKOCTH MW IUIOWAIH €€ MOBEPXHOCTH, VICKTpH3alMs Tea M
B3AUMOACHCTBHE WICKTPHYCCKHX 3aPAJI0B, B3aMMOICHCTBHE NOCTOAHHLIX MarHWTOB,
BH3YAIH3ALHA MArHUTHBIX MOAEH MOCTOAHHBIX MArHHTOBR, ACHCTBHA MArHHTHOIO NOAM
HAa NPOBOJAHHK C TOKOM, CBOHCTBA JNEKTPOMArHWTA, CBOACTBA JJICKTPOABHIarTess
NOCTOAHHOIO  TOKA):  (POPMYJIHPOBATL  APOBEPACMBIC  NPCANOAOKEHUA, coDupars
VCTAHOBKY H3 NPEUIOKEHHOTO 000py10BAHNS, ONUCHIBATL XOJ1 ONbITa H (POPM Y/IHPOBATE
BBIBO/IBI,

BLITIOZIHATE  NMPAMBIC  H3MEPSHHA  TEMICPATYPhLL, OTHOCHTE/ILHOH  BABKHOCTH
BO3AYXA, CHIIbI TOKA, HANPAXKEHHA C HCMOAL30BAHHEM AHAIOrOBBIX NPHOOPOB M
AATYHKOB  (DH3MYCCKHMX  BCJIMYMH, CPABHMBATL PE3YALTATH M3IMEPEHH ¢ yuérom
3ananHOi abCOMOTHON NOrpeuHoOCTH;

MPOBOANTH HCCICJ0BAHNE 3ABHCHMOCTH OHOH (DPM3MUECKOI BENHYHHBI OT ApYroi
C HCMNONB3OBAHHEM MNPAMBIX H3MEPEHHi (3aBHCHMOCTL COMPOTHBACHHA TPOBOAHHKA
OT €r'0 JUIHHBL, MJIOMAH NONEPEUHOrO CEYEHHA M YICILHOIO CONPOTHRICHHA BEILICCTBA
NPOBO/IHAKA, CHIBI TOKA, HAVILETO HMepe3 NPOBOAHMK, OT HANPAKEHHA HA NPOBOJHHKE,
HCCIIE0BAHHE MOCACAOBATEILHONO W NapaIeNbHOrO COCAHHEHHI MPOBOJAHHKOB):
NAAHUPOBATL UCCHE0BaHHE, CODMPATL YCTAHOBKY W BBINOJIHATL H3MEPEHHA, CCyH
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NPCVIOKEHHOMY T1aHY, (PUKCHPOBATL PE3VALTATH NOJIVUCHHON 3aBHCHMOCTH B BHJIC
TadaniL ¥ rpaHKOB, AeaTh BLIBO/bI 110 PE3Y/ILTATAM HCC/ICA0BAHNA,

MPOBOANTL KOCBCHHBIC H3MECPEHHS (PH3HUCCKHX BEIHYMH (VACIBHAR TEIUIOEMKOCTh
BCHICCTBA, CONPOTHRICHHE NPOBOAHMKA, padoTa N MOUHOCTL WICKTPHYECKOrO TOKA):
NAQHUPOBATL  M3MEPCHHA, CODHPATh  IKCHEPHMCHTAIBHYIO  YCTAHOBKY, CJICAVA
NPELIOKCHHON MHCTPYKUMH, H BLIMHCIATL 3HAYCHHE BEJIHYMHBL

codmonare npasuia Texuuku  Oesonacnoct npu padore ¢ 1adoparopHbIM
00Oy LOBAHNEM,

XAPAKTECPH30BATL NMPHHLMNBL JACHCTBHA H3VHCHHBIX NPHOOPOB M TEXHHYECKHX
VCTPOMCTB € ONOpoii Ha MX OnHCaHus (B TOM HMCAC! CHCTEMAa OTOIUICHHA J0MOB,
IHIPOMETP, NapoBas TYPOMHA, AMICPMETP, BOJALTMETP, CUETYHK  MICKTPHUCCKOI
JHEPruM, VIEKTPOOCBETHTE/IbHBIE NPHOOPLI, HArpeBaTe/IbHBLIE  ICKTPONPHOOPE!
(MpUMEpBI), INCKTPHYECKHE MPEAOXPAHHUTEAH, VICKTPOMArHHT, 3JCKTPOABHIATE b
NOCTOAHHOIO  TOKA), MCNOJL3YA 3HAHWMS O CBOACTBAX (PHIHYCCKNX SBJACHHIA M
HEOOX0AMMBbIe QH3NYECKHE 3aKOHOMEPHOCTH,

pacno3HaBaTh MPOCTHIE TEXHHYECKHE YCTPOCTBA M M3MEPHTENbHbIE MPUOOPKI
M0 CXEMaM H CXEMATHYHBIM PHCYHKAM (KMIAKOCTHBIIH TEPMOMETP, TEPMOC, NCHXPOMETP,
FHCPOMETP, ABHIATE/Ib BHYTPEHHErO CrOpaHHf, WIEKTPOCKON, PeOCTar), COCTABIATH
CXEMbl VICKTPHHECKHX Lenell ¢ MoCAeA0BATEIbHBIM H NAPALICABHBIM COCAHHEHHEM
IEMEHTOB, pa3iyas yea0BHbIC 0003HAUCHNA HIEMEHTOB IEKTPHYECKNX LIeneil;

MPUBOANTL NpPHUMEPB!  (HAXOANTE HHAPOPMALMIO O MPHMEPAX) MNPAKTHYECKOro
HCTOb30BAHMA  (DH3INHECKHX 3HAHWIT B MOBCEAHEBHOM HM3HM JUiAd  obecrnevueHHs
OezonacHoCTH Npu oOpaleHHH ¢ NPHOOPaM# H TEXHHYECKHMH YCTPOICTBAMH, COXPAHEHUS
3A0POBbA 1 COOITIONICHNS HOPM IKOJIONMUECKOrO NOBE/ICHNA B OKpYKaroweii cpeae,

OCYUICCTBAATE NMOHCK HHpOpMauun (u3nueckoro coaepxanus B Hurepuere,
HZ OCHOBE HMCIOUIMXCA 3HAHWIT W NYTEM CPaBHEHHA AOMOJHHTEILHLIX HCTOYHHKOB
BBIACAATE HHPOPMALMIO, KOTOPAs SBAAETCH NPOTHBOPEHHBOH WM MOKET ObITh
HEIOCTOBEPHOI,

HCNOAB30BATL MNPH  BHINOAHEHHHM  Yy4eOHBIX  3aJaHuii  HAYYHO-NONVIIAPHVIO
JMTEPATYPY  (PHIHUCCKOrO COJACPKAHHA, CNPABOYHBLIC MATCPHAILI, PECYpPChl CETH
Mureprer, Baasers  NpHEMaMH  KOHCHEKTHPOBAHWA  TEKCTA,  NpeodpazoBaHus
uHpopMalK 13 OAHOI 3HAKOBOI CHCTEMBI B APYTVIO;

co3/iaBart COOCTBCHHBIC MHCHMCHHBLIE M KPaTKHE YCTHBIC cooOueHns, 0600mas
HHPOPMALMIO N3 HECKOIBKMX MCTOUHMKOB (DHM3HYECKOrO COACP/KAHHSA, B TOM YHCIC
NyONHYHO  NPEACTABIATE  PE3YALTATHI  MPOSKTHOH  WIH  HCCICAOBATENLCKOH
ACATEILHOCTH, NPH ITOM TPAMOTHO HCNONBL3OBATL M3YHCHHBIA NOHATHIAHLIA annapar
Kypea (M3nKH, CONPOBOKAATE BLICTYILICHHE NPE3CHTAIMCH;

(PR BBINOJIHEHHN VYEOHBIX NPOCKTOB M HCCACAOBAHHI (PUIMYECKHX NMPOUECCOR
pacnpesesiaTs 00A3aHHOCTH B FPYNNE 8 COOTBCTCTBHH C NOCTARICHHLIMH 3a/a4aMu,
CJICANTL 3@ BBIMOIHCHHCM [U1AHA ACHCTBHIA M KOPPEKTHPOBATH €ro, AINCKBATHO
OUCHUBATL  COOCTBCHHBI  BKIAA B JICATEJILHOCTL  IPYNNLL,  BHICTPAHBATH
KOMMYHHKATHBHOC B3aHMOACHCTBHE, MPOSRIAA FOTOBHOCTL paspeiiars KOH(QINKTSL



Menepansian pabouas nporpassa | Diauka 79 knacest (Oasonuit yponeus)

K konuy o0vuenus B 9 Kiaacce npeaMerHbie pesyastarsl Ha 0a30BOM YPOBHE
AOIKHBI OTPaAKATL CHOPMHUPOBAHHOCTL Y OOYHAIOUIMXCH YMEHHIA:

HCIONB30BATL TMOHATHA. CHCTEMA OTCYETa, MATCPHAILHAR TOYKA, TPACKTOPHA,
OTHOCHTEILHOCTH MEXAHMUYCCKOIro ABMKEHUS, aehopMaums (ynpyras, niacruycckas),
TPEHHE, LHSHTPOCTPEMHTE/ILHOE YCKOPEHHE, HEBECOMOCTD M NEPErPY3KH, LECHTP THAKECTH,
abCcOMOTHO TBEPIOE TEJIO, LEHTP TAKECTH TBEPAOro TeNa, PABHOBECHE, MEXaAHHYECKHE
KoJieOaHNA H BOJIHBL, 3BYK, HH(PA3BYK W VILTPa3BYK, 1CKTPOMArHHTHLIC BOJIHBI, LIKAA
MEKTPOMArHHTHBIX BOJIH, CBET, O/IH30PYROCTH H AANbHO30PKOCTh, CIIEKTPh! HCMYCKAHHA
H NOrAOIEHNA, anb(a-, GeTa- 1 raMMa-u3nyIeHH, H30TONB, RAEPHANR IHEPreTHKA,

pazIn4aTh ABICHHUA (PABHOMEPHOC M HEPABHOMEPHOC NPAMOJIMHCITHOC JIBHKCHHE,
PABHOYCKOPEHHOE NMPAMOANHEHHOE ABHIKEHHE, CBODOIHOC NANCHNE TEJl, PABHOMEPHOE
ABHKCHHE N0 OKPY/AKHOCTH,  B3aHMOJICHCTBMC  TC), PCAKTHBHOC  JIBHIKCHME,
KonedarebHOe JABHKEHHE (3aTyXalOUHE M BbIHVKICHHLIC KONCOAHMA), PE3OHAHC,
BOIHOBOE JIBHIKEHHE, OTPAACHHE 3BYKA, NMPAMOIHHEIHOE pacnpoCTpaHeHHe, OTPAKEHNE
W NPEIOMJICHHE CBETA, MOJIHOC BHYTPEHHEE OTPAKCHHE CBETA, pasioxenne O6e0ro caera
B CHNCKTP M CIOKEHHE CHEKTPAIbHBIX LBETOB, JAHCACPCHA CBETA, CCTECTBEHHAA
PAANOAKTHBHOCTB, BO3HHKHOBEHHE THHEHYATOrO CNEKTPa HTYIEHHA ) N0 ONHCAHNIO HX
XAPAKTEPHBIX CBOMCTB M HA OCHOBE ONBITOR, ACMOHCTPHPYIOIMX JAHHOE (PHIHYECKOE
ABIICHHE,

PACNO3HABATL NPOARICHHE H3YHCHHBIX (PHIHUECKHUX ABICHUI B OKPYKAIOIIEM MUPE
(B TOM uHCAe PU3NYCCKHE ABACHHA B NPHPOAL: NPHIHBLL H OT/IMBbI, JBHXCHNE NAaHCT
ConHeuHoil cHCTEMBI, PEAKTHBHOE JBHKCHHE JKHBLIX OPraHH3MOB, BOCIIPHATHE 3BYKOB
AHBOTHBIMM, 3CMJICTPACCHHE, CEHCMMYCCKNE BOJHLL, LYHAMM, 9XO0, UBETa TE,
ONTHYECKHE  ARICHMA B Npupone, OHONOrMYecKoe  ACHCTBHE  BHAMMOIO,
VALTPapHONETOBOr0 W PEHTTEHOBCKOIO WIIVMEHWIl, eCTECTBEHHBLIH paaHOaKTHBHBIH
(hOH, KOCMHHECKHE JIYVHH, PATHOAKTHBHOC H3TYUCHHE MPHPOIHLIX MHHEPATOB, JCHCTBIE
PAIMOAKTHBHBIX HUIVMEHHII HA OpPraHu3M  HeioBeKa), MpH  ITOM  MEPEBOANTH
NPaKTHYECKYID 3a1a4y B YIeOHVIO, BBUICAATH CYIIECTBEHHBIE CBOMCTBA (NPH3HAKH)
(PM3NYUCCKIX ABICHUI,

OMNHUCHLIBATE  H3YYEHHBLIE CBOHCTBA Te M (M3MUCCKHE ABICHHA, WCNOIL3YA
(PM3HYCCKHE BEAMUNHBL (CPCAHAS M MIHOBCHHAS CKOPOCTH TE/IA NPH HEPABHOMEPHOM
ABH/KCHHMHM, YCKOPEHHE, MEPEMELICHHE, NMYTh, VIJIOBAA CKOPOCTH, CHJIA TPEHMA, CHia
VIPYTOCTH, CHJIA TAXKECTH, YCKOPEHHE CBODOAHOIO MajICHUA, BEC TEIA, HMMVIILC T,
MMITYABLC CHJIBL, MEXAHWYCCKas padoTa M MOUIHOCTH, NMOTCHUMANLHAS JHCPIUA Tea,
NOAHATONO HA/l NMOBEPXHOCTHLIO 3EMJIM, TIOTCHUMAILHAA YHEPrus CKATON [PYKHUHDI,
KHHETHYECKAA IHEPIHd, MOJAHAR MEXAHWYECKAA IHEPIHA, EPHOI M HACTOTa KoneOaHwuii,
JUIHHA BOJIHBI, FPOMKOCTH 3BYKAQ M BbICOTA TOHA, CKOPOCTL CBETA, NOKasarelb
NPEJOMJICHHA CPeibl), TIPH ONHCAHWW MPABWILHO TPAKTOBaTh (hH3H4ECKHil cMmbich
HCTIOIB3VEMBIX BETHYHH, ODOZHAYCHHA M CAWHHILI (PU3NYECKHX BEIHYHH, HAXOINTH
opMyJIBI, CBAZLIBAIOUIME JAHHYIO (H3HYCCKYIO BEIHYMHY C JAPYIUMH BEJIHUHMHAMM,
CTPONTH rpaQMKH H3YHEHHBIX 3aBHCHMOCTEN (PH3HUSCKUX BEITHYHH,
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XAPaKTEPH3OBaTh CBOMCTBA TE, (HIMYCCKHE ARICHUA W [POLECCH, HCNOABL3YS
JAKOH COXPAHCHMSA IHCPIMM, 3AKOH BCEMHUPHOTO TANOTCHHS, NPHHUKI CYNCPIOIHILIIAN
CHJI, MPHHUMN OTHOCHTENbHOCTH [‘ammnes, 3akoHbl HblOTOHA, 3aKOH COXpaHeHHs
HMITV/IBCA, 3AKOHBI OTPAKEHHA W NPLJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHA 3apa/10BOro
M MacCoBOro HHCEA MPH  AACPHBIX PEAKLMAX, MPH  ITOM  JaBaTh CIOBCCHYIO
(POPMYIIHPOBKY 3aKOHA W 3AIHCHLIBATH €r0 MATEMATHYECKOE BLIPAKEHNE,

OOBACHATL (PHINYSCKHE MPOLECCHl M CBOHCTBA TE/, B TOM YHCIE W B KOHTEKCTE
CHTYAUMit  NPaKTHKO-OPHEHTHPOBAHHOND  XApakTepa:  BBLIABIATE  NPHUHHHO-
C/ICACTBEHHBIE CBA3H, CTPOHUTE OOBACHEHHE U3 23 JIOTHYECKHX LAroBR ¢ 0nopoii Ha 2-3
M3VMEHHBIX  CBOMCTBA  (DM3MHMECKMX  ABICHWI,  (PU3MYECKMX  3aKOHOB  WIH
3AKOHOMEPHOCTEHH

pewsarh pacqCrHbie 3anaud (ONMPAIOUIMECs Ha CHCTEMY u3 2-3 ypaBHCHHMIA ),
HCNOJIL3YA 3aKOHBI M (POPMYJIBL, CBA3BIBAIOIME (PH3HMYCCKHE BEIMYHHBLE HA OCHOBC
aHAIH3a YCIOBHA 3AJa49H 3aHChIBATL KPATKOE VC/IOBHE, BBISBAATL HEAOCTAIOIIME HIIH
H30LITOYHBIE JIAHHBIE, BHIOHPATL 3aKOHBI H (DOPMYIILI, HEOOXOAMMBIC UIS PElICHHS,
NPOBOANTL PACHETHI M OLEHHBATH PEATHCTHYHOCTE MONYHEHHOIO 3Ha4YeHHS (PU3HUECKOi
BEJIHYMHBI,

pacno3sasarh NMpoGaeMbl, KOTOPHIE MOKHO PENTHL MPH MOMOMIN (PHINYECKHX
METOAOB,  MCMONB3YA  ONHCAHWE  MCCJCAOBAHMA,  BBUICAATL  NpOBEpSEMOe
NPEANOAOKEHHE, OUEHHBATH TNPABHILHOCTL MOPAAKA MPOBEACHHA HCCACI0BAHHA,
Aenarh BLIBO/LI, HHTEPIPETHPOBATL PE3V/IbTaThl HAOMIOACHHI H ONBITOB,

MPOBOANTL ONbITH MO HAOMOACHNIO (U3HYECKHX ABJICHWH MM (u3ngecKux
CBOMCTB TEN (M3YUCHHE BTOPOro 3akoHa HLIOTOHA, 3aKOHA COXPAHCHMA IHCPIUM,
FABUCHMOCT b IEPHOAA KOACOAHHIT NPYKUHHONO MASTHHKA OT MACCh Ipy3a u KECTKOCTH
NPY/KHHB W HE3ABHCHMOCTE OT aMIUIMTYAbl ManblX Koaedauuil, npamoauneiinoe
pacnpocTpaHeHHe CBeTa, pasiokKeHue 0enoro CBeTa B CHEKTP, M3VUCHHE CBOHCTB
H300PAKEHHUA B IUIOCKOM 3€pPKane M CROICTB M300paeHns npeaMera B codnparouiei
nH3e, HabMI0ACHHE CIUIOMWHBIX W JIHHEITYATLIX CTIEKTPOB HATVMEHHA ). CAMOCTOATEIILHO
cobuparh YCTAHOBKY M3 H30bITOYHOro Habopa 000pya0BaHHA, ONMUCHIBATL X0 ONbLITA 1
ero pe3yibTarsl, (JOPMYIHPOBATL BLIBO/IbL,

[POBOAMTE NPH HEOOXOAMMOCTH CEPHIO NPAMBIX M3MEPEHUIT, Onpeienss cpeaxee
FHAYCHUE HIMEPACMOIT  BestmumHbl  (POKYCHOE paccrosiHue coOMparomieii  AuH3b),
oboCHOBBIBATE BLIGOP criocoba H3MEPEHHA (M3MEPHTEILHOrO npubopa);

MPOBOANTH HCCIICAOBAHNE 3aBHCAMOCTEH (PH3HUSCKHX BEIHUHH C HCMOAb30BAHNEM
NPAMBIX H3MEPCHUI (3ABHCHMOCTH 1YTH OT BPEMCHH 1TPH PABHOYCKOPCHHOM JIBUAKEHNH
0¢3 HavaIbHON CKOPOCTH, NEpHoaa KonehaHni MATEMATHYCCKOTO MAsTHHKA OT JUIMHBI
HHTH, 3aBHCHMOCTH VId OTPAKEHHA CBETA OT Vria NajACHWUS M yIia NpesioMICHHs
OT yIr/1a NAJCHHA ). IVIAHHPOBATH HCCIICA0BAHNHE, CAMOCTOATENILHO CODHpaTh YCTAHOBKY,
(pMKCHpOBaATE PE3VALTATH NOJYYEHHOH 3aBHCHMOCTH (DH3HYECKHX BEIHYHH B BHJAC
Tabanu u rpadMKoB, JeaaTh BHIBOLI MO PE3V/ILTATAM HCC/ICA0BAHNA.
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MPOBOANTL KOCBEHHBLIC M3MCPCHUA (DHIHYCCKHX BCIMYNH (CPEAHAR CKOPOCTL M
VCKOPEHHE Te1a NPH PaBHOYCKOPEHHOM ABHKCHHH, YCKOpeHHEe CBOOOAHOIO naincHus,
KECTKOCTL NMPYKHHBL, KOIPPHIMEHT TPEHHA CKONBLKEHHA, MexaHuueckas pabora M
MOILHOCTB, HACTOTa N NEPHOA KONEOAHNIT MATEMATHYCCKOTO M NPYKHHHOIO MASTHHKOSB,
ONTHYECKAN Ciia COOMPAIOLICH JIHHIBLI, PATMOAKTHUBHBI (DOH): NIAHHPOBATL H3MEPEHMS,
coOMparb IKCICPUMEHTATLHYI) YCTAHOBKY M BbIMOJHATL  M3MEPSHMA, Caeays
NPEANOKECHHONH HHCTPYKIIMH, BbIYHCIATL 3HAYEHHE BEAHYMHBI W AHANW3NPOBATH
NOAYYEHHBIE PE3YALTaThl ¢ YHETOM 3a1aHHON NOrPeNIHOCTH H3MEPEHHI:

codmoaare npasuiaa Texuukn OesonacHoct npu padore ¢ naboparopHbIM
obopyaosanuem:

PazInyaTh OCHOBHBIC NPU3HAKK W3YHEHHBIX (PU3HUECKHX MOAEACH: MaTepHaiLHas
TOYKA, a0COMOTHO TBEPAOE TENO, TOYCUHLIH HCTOMHMK CBCTA, JIYY, TOHKAA JIMH3A,
NAAHETAPHAA MOJEIb aTOMA, HYKJAOHHAR MOJIe/]Ib ATOMHOIO A/1pa;

XapakTepH30BaTh NPHHUNNBL ACHCTBHA H3YYEHHBIX NPHOOPOR H TEXHHYECKHX
VCTPOHCTB € ONOPOit HA MX ONHCAHNA (B TOM YHCIC: CIHAOMETP, AATYHKN NOIOKCHNA,
PACCTOAHHA M YCKOPEHHA, PaKeTa, IX0/0T, O4KH, nepuckon, JoToannapar, OnTHYECKHE
CBETOBO/IBI, CNEKTPOCKON, A03MMETP, Kamepa DBuibcoHa), wCnonb3ys 3HaHHA
0 CBOMCTBAX (PHIMUCCKHX ABNCHHI M HEODXOAMMBIC (PU3UYECKHE 3AKOHOMEPHOCTH,

HCNOAB30BATL CXEMBI W CXEMATHYHBIE PHCYHKH H3YHEHHBIX TEXHHYECKHX
VCTPOHCTB, HIMEPHTEALHBIX NPHOOPOB M TEXHOMOIHYECKHX POLECCOB NPH PEILCHHH
V4COHO-NPAKTHYECKHX 3444, ONTHYCCKHE CXCMBI JUIA NOCTPOCHMA N300 pameHmil
B MJIOCKOM 3¢pKazie n coduparoweii nnuse;

NPHBOAMTE  NIPHMEPL!  (HAXOAMTE MH(POPMALMIO O NpUMEpax) MPaKTHIECKOro
MCNIOIBL30BAHMA  (PHINYECKUX 3HAHMI B NOBCCAHCBHONH KM3HM Juid  o0ecneyeHns
OezonacHocTH npH  oOpawmeHHn ¢ npubopaMH M TEXHHHECKHMM  YCTPONCTBAMMH,
COXPAHCHUA 3A0POBLA W CODIOACHHA HOPM IKOIOMHYECKOrO MOBEACHMA B OKPYKAIOUILH
cpene;

OCYWICCTRIAATE NMOMCK HHpOpMatmn (u3nveckoro coaepkanus B Hurepuere,
CAMOCTOATENILHO  (POPMVJIHPYS  MOMCKOBBIA  3anpoc, HAXOAMTL MYTH  ONPEACACHUA
AOCTOBEPHOCTH  MOJYYEHHOH HHPOpMAUMH HA OCHOBE WMCIOLIMXCH 3HAHMI M
AONOIHHTEABHBIX HCTOUHHKOR,

HCNOAL30BATL  NPH  BHINOIHCHUH  y4eOHBIX  3aZaHmii  HAYYHO-NIONYJIAPH VIO
JHTEPATYPY (PHIHYECKOrO COACPKAHHMSA, CHPaBOYHBLIC MATePHAIbL, PECYPCHI CETH
Hurepner,  Brajers  npuéMaMi  KOHCNCKTHPOBAHMA  TEKCTa,  npeodpasosanus
HRdopMaLnH 13 0HON 3HAKOBOR CUCTEMBI B IPYTVIO;

co31aBaTh COOCTBEHHBIE [MHCHMEHHBIE M YCTHBIE COODIIEHHMA HA OCHOBE
HHPOPMALIMK M3 HECKONBKHX HCTOMHHKOB (PH3MUECKOro cojaepxanus, myOJHqHO
NPEACTABRJIATH PE3YIbTATEI NPOSKTHOMH MW HCCAEA0BATEILCKON JACATENLHOCTH, IPH 3TOM
rPaMOTHO HCNOABL30BATH H3YMCHHBIH NOHATHIHLIA annapar W3y4aeMmoro pasaena
(PM3MKH ¥ CONPOBOANATL BHICTVILICHHE MpeseHTanMeii ¢ y4Erom 0COOCHHOCTCH
aAyANTOPHH CBEPCTHHKOB.
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7 KJIIACC
Ne Hanmenopanne Konnuecreo | Iporpamvmuoe conepkanne |  OCHOBHBIC BH/BI ACATEILHOCTH OOYHAKOUINXCA
n'n pa3’acios U TeM Hacos
yueOnoro npeamera

Pazaen 1. @uzuka u ee poib

B NOTHAHHH OKPYRAKWIIECTO MHpA

1.1 | du3nka — nayka 2 (du3nka - Hayka o npupose. | Boapneune pazmmanii ey Gpusndecknmmn n
0 npHpoae SABACHUS NPHPOLLL. XHMHYCCKHMH NPEBPALICHHAMH.
DH3HYCCKHE ARICHNA: Pacnosnapanne n knaccuuranms Qpusngecknx
MEXAHHYECKHE, TEIUIOBLIC, | ARICHUIT: MEXAHHYECKHX, TEMIOBbIX,
WICKTPHYCCKHE, WICKTPHYECKNX, MATHUTHBIX W CBCTOBBIX.
MArHUTHBIC, CBETOBLIC, Habmoaenne n onucanne Puanyecknx sSBieHui
IBYKOBhIE
1.2 | ®usnveckue 2 DUIHUECKHE BEINIHHBL, OnpenesieHne HeHbl JACICHNA IKaTb]
BEAHUHHBI Hamepenne gusnuecknx HIMEPHTEABHOIO npudopa.

BEAHUMH. DHINYECKHE
npubopsl. [lorpetHocTs
H3MCPCHUH
MexayHapoasas cnerema
C/IMHMILL

Mamepenne IHHEHHbIX pasMepos Te |
NPOMEKYTKOB BPEMEHH € VIETOM NONPEIIHOCTEH.
Hamepenne 00uEMa IKHAKOCTH K TBEPAOIO TeA.
H3amepenne temneparypil ps noMOouM
AKMJIKOCTHOIO TEPMOMETPA M JIATHHKA
TeMIEpaTypsl.

Brinosmenne TBOPUECKUX 3aaHHil 110 NOUCKY
CHOCOBOB M3MEPEHNUA HEKOTOPBIX (PHU3NUCCKHX
XAPAKTEPHCTHK, HANPHMEP, PA3MEPOB MAJIBIX
0OBEKTOB (BOAOC, MPOBOIOKA), YAANEHHBIX
O0BEKTOB, DOJIBIIHX PACCTOAHMM, MATBIX
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NMPOMEIKYTKOB BpeMenn. Obcyxkaenne
npeasaraeMeIX cnocofos
1.3. | Ecrectenno- 2 Kax (pu3nka n apyrue Boiasmkenue runores, 00bACHAIOILNX MPOCTHIE
Hay4HBIH METO €CTECTBEHHBIC HAYKH ABJICHUA, HATPUMEP:
NO3HAHNA H3YHAKOT NPUPOAY. ~ NIOYEMY OCTAHARIHBACTCA ABHAKYLICECH
EctecTBenno-nayannlif 110 FOPU3OHTAILHON NOBEPXHOCTH TEO;
METO/L MO3HAHMA, ~ MIOYEMY B KAPKYIO MOr0/1Y B CBETJIOH 0/1eKAe
HabmoaeHHe, NOCTAHOBKA | npoxaaanei, uem B TéMuoil. peiokenne
HAY4YHOrO BONpoCa, cnocobOB NPOBEPKH FHINOTES.
BbIIBIKEHHE THITOTES, [TposeaeHne neenea0BaHua Mo NPOBEPKE Kakoii-
IKCIICPUMEHT 110 MPOBEPKE | JIMOO rMnoTesn.
runoTes. oObACHEHNE [TocTpoenune npocreiinmx Mmoaenei uanvecknx
HaO/IOIAEMOTO ABICHNA. ARJICHUT (B BHJIE PUCYHKOB HIIH CXEM ), HAITPHMEP
Onucanune (Pu3nuecKnx NAJICHHE NPEAMETA, NPAMOJIHHEHHOE
ABNECHUH € MOMOLIBIO pacnpocTpaHeHue ceera
MOJICACH
| Miroro no pasjeny 6

Painen 2. llepsonavanbubie

CBCACHHSA O CTPOCHHH BCLUECTBA

21

Crpoenne peuiecTsa

1

Crpoenne seniecrsa:
aTOMBI H MOJIEKYJIbI, HX
pazmepbl. OnbiThl,
JIOKA3BIBAIOLIHE

JIHCKPETHOE CTPOCHHE
BELIECTBA

HalmoaeHne n HHTEpnpeTanns onsiTos,
CBHACTEILCTBYIOUIMX 00 aTOMHO-MOJIEKYJIAPHOM
CTPOCHHH BEILECTBA: ONBITHI C PACTBOPEHHEM
PazIHYHbBIX BEILECTB B BOJIE.

Ouenka pa3MepoB aToMOB M MOIEKY

¢ Henoas3osanuem (ororpaduii, NoAYIEHHBIX
HA ATOMHOM CHJI0BOM Mukpockone (ACM) —
naGoparopuas pabora no reme: «Ouenka

30
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JHAMETPA aTrOMa METOOM PAIOB
(¢ ucnoaszoBanueM (ororpadmii)».
OnpejeneHne pa3sMepPoOB MaTbIX TeJ

)
(¥)

JIBnaeHue n
B3aUMOICHCTBHE
YACTHIL BELIeCTRA

L)

JlBmKeHne vacrnu
serecTsa. Cea3b CKOPOCTH
JIBHKEHUA 4aCTHIL

C TeMMepaTypoi.
BpoyHOBCKOE JBHIKEHHE,

anpyans.
BiaumoseiicTaue yactnu
BELICCTBA, NMPHTHKCHHC W
OTTAIKHBAHNE

Habmoneune n odbacuenne GpOVHOBCKOro
ABWKEHHA W ARICHHA anddy3un.

[poBeseHne i OOBACHEHHE ONBITOB

10 HaG/IOACHNIO TENJIOBOTO PACIIMPEHHSA IA30B.
[TpoBeaenne H OOBACHEHHE ONBITOB MO
OOHAPYIKCHHIO CHII MOJIEKVISPHOTO NPUTAARKCHHA
W OTTIKHBAHHA

2.3 | Arperarubie
COCTOAHMS BEUICCTBA

(38

Arperarusie CoCToOAHNA
BCHICCTBA: CTPOCHME I'A308,
KHIAKOCTEH U TBEPABIX

( KPHCTATHYECKHX ) TEJI.
B3anMOCBs3h MEKY
CBOWCTBAMM BEIICCTB

B PasHBIX arperaTHbiX
COCTOAHHAX W HX
ATOMHO-MOJICKYAAPHBIM
crpoennem. OcobeHHOCTH
arperarHbiX COCTOAHM
BOIbI

Onucanne (¢ HCnOAbL30BAHHEM NMPOCTHIX
MOJIEJICH ) OCHOBHBIX PARIHUMIT B CTPOCHHH 1A308,
AKHAKOCTEA M TBEPALIX TEIL.

OObACHEHHE MATOI CKMMACMOCTH KHAKOCTEH H
TBEPABLIX TeJ1, DONBLINOH CHRMMACMOCTH Ia308.
OO0nacHenne coxpancnns Gopmer TBEPARIX TEA W
TEKYHECTH KHIIKOCTH,

[TpoBeaeHne ONLITOB, 10KAILIBAOIIHX, YTO

B TBEPAOM COCTOAHMH BO/IbI HACTHIILI HAXOAATCH
B CPE/IHEM Janbliie APYT OT Apyra (MI0THOCTh
MEHBILIE ), YEM B JKHAKOM.

YCTaHOoB/ICHHE B3aNMOCBA3N MEHKIY
OCODEHHOCTAMH ArperaTHbiX COCTOAHMI BOIbI 1
CVIIECTBOBAHHEM BOHBLIX OPraHu3MOB

(MC — Guonorus, reorpadms)

Hroro no pasaeny

31
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Pasznen 3. /IBuwenne u B3anMoaeiicrBue re

3.1 | Mexanuueckoe 3 Mexannyeckoe aewkenne. | Mccieaopanue paBHOMEPHONO ABHIKEHNA,
ABHKEHHE PasHoMepHOE 1 ONpee/ICHHE €ro NPH3HAKOB.
HepasHoMepHoe aAkenne. | Habmoaenne HEpaBHOMEPHOTO ABHIKCHHSA U
Cxopocts. Cpeanss OMpEIC/ICHHE €r0 OTIIHYHIT OT PABHOMEPHOIO
CKOPOCTH NpPH JIBHAKCHHA,
HCPABHOMEPHOM OnpeaeneHne CKOpOCTH PABHOMEPHOIO
aBuKeHnH. Pacuér Nyt v | JABHIKCHHA (11APHKA B KHIKOCTH, MOACIH
BPCMEHH JIBHIKCHHA WICKTPHYECKOro aBTOMOOMIA M TL ).
Onpenenenne cpeaneii CKOPOCTH CKONMBKEHHA
OpyCcKa HIIH 1HAPHKA M0 HAKIIOHHOI MJI0CKOCTH
Pelenne 3anay na onpeacsieHne nyTs, CKopocTH
H BPEMEHH PABHOMEPHOIO JABHKEHHA,
AHann3 rpaHKOB 3aBUCHMOCTH ITYTH H CKOPOCTH
OT BPEMEHH
3.2 | Uuepuna, macca, 4 Apneane nuepumnn. 3akon | OOBLACHEHNE N IPOrHOZHPOBAHHE ABICHMIT,

NJA0THOCTL

uuepumn. Bianmojeiicrane
TEJ1 KaK NpuunHa
H3IMECHCHHA CKOPOCTH
aBkeHns Ten. Macca kak
MEPa HHEPTHOCTH TENA.
[L10THOCTH BElIECTBA.
CBA3b IIOTHOCTH

C KOJIHYCCTBOM MOJICKY

B eanHnLE 00BEMA
BELICCTBA

OOYCAOBICHHBIX HHEPLMEH, HATTPUMED, YTO
MPOHCXOMT NPH TOPMOKCHHN HIIH PE3KOM
MaHeBpe asTOMOOWIIA, MOYEMY HEBOIMOKHO
MIHOBEHHO NMPEKPATHTH BHKECHHE HA BEIOCHNEAE
WM CAMOKATe W T. JL.

[poBeaeHHe 1 AHATH3 ONBITOB,
JAEMOHCTPHPYIOUIHX H3MEHEHHE CKOPOCTH
JIBHAKCHHMA TC/IA B PE3YALTATE JACHCTBHA HA HEPO
APYIUX TeJL.

Pewenne 3a1a4 Ha ONPEIC/ICHUE MAcChi TeNa, ero
o0BEMA M IJIOTHOCTH,
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[TporeieHne u aHanns onbITOB,
JACMOHCTPHPYIOIIMX 3aBUCHMOCTE H3MCHCH NS
CKOPOCTH Tea 0T €ro Macchl npu
B3anmMoaeiicrenn ten. Mamepenne macest Tena
PATHYHBIMK CNOCOOAMM.

OnpenesieHue NIOTHOCTH TEa B pe3yabTare
H3MEPEHUA €ro Macehl ¥ 00BEMa

33

Cuna. Buast cun

14

Cuna kak xapakTepHcTHka
B3aMMOACHCTBHA TE.
Cuna ynpyrocts H 3aKoH
['yka. U3mepenue crisl

C MOMOUILIO IHHAMOMETPA.
SIBaeHHEe TATOTEHHSA W CHAaa
TkecTH. CHia TaKecTH
Ha IPYTUX JIAHETax.

Bec tena. HesecoMocTs,
Crnomenme cu,
HANPaBICHHLIX 110 OIHOH
NPAMOIA.
PasuoaeiicTByiomas cui.
Cuna tpenns. Tpenne
CKONIBKEHHA H TPEHHE
nokoa. Tpeune B npupoae
H TEXHHUKE

HM3yuenne p3anMoIeiicTBIA Kak NPHYHHLI
H3MCHCHUS CKOPOCTH Tea WK ero acdopmaitnm.
Onucanue peanbHbIX CHTYALMIT B3aNMOACHCTBHA
TEJ € MOMOLBKD MOAEEH, B KOTOPLIX BROANTCA
NOHATHE K HIOOPWKECHHE CHITBI.

Hayuenne cunwl ynpyrocti. MUccneaopanne
3ABHCHMOCTH CHJIBI YITPYTOCTH OT V/UIHHEHHA
PE3MHOBOIO WIHYPA HAN NPYRHHBI

(¢ nocrpoennem rpaduka),

AHAN3 NPAKTHYCCKHUX CHTYAUMIL, B KOTOPBLIX
NPOARIACTCA ACHCTBHE CHIIBI YITPYTOCTH
(VIPYrocTs Maua, KPOCCOBOK, BETOK JICPeBa

W ap. ).

AHAIN3 CHTYALMI, CBA3AHHBIX C ABJICHUEM
TATOTCHHA.

ObnacHeHne OpoNTAILHONO ABHAKCHNA TITAHET

C HCTIONB30BAHHEM ABJICHHA TATOTEHHA W 3aKOHA
HHEPIUHH,

M3mepenne Beca Tesia ¢ noMONILIO AHHAMOMETPa.
OGocHoBanKe TOro cnocoba HIMepeHHs.

33
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AHANN3 H MOACIHPOBAHHE ARICHHA HEBECOMOCTH.
DKCNCPHMCHTANBHOE NOJYHCHHE NpaBuia
CJIOMKEHNA CHJI, HANPABICHHBIX BA0JbL O/IHOI
npamoii. OnpejeneHne BeIMYHHbI
PABHOCHCTBYIOUICH CHIL,

Hayuenne cHibl TPEHUS CKOJIBIKEHHA W CHITHI
TPEHHA 1OKOS,

Hcenenosanne 3asBUCHMOCTH CHITLE TPCHHA

OT CHJIbI JABJICHHA W CBOHCTB TPYUIMXCA
NOBEPXHOCTECH.

AHaNN3 NPaAKTHYCCKUX CUTVALMIT, B KOTOPBIX
NPOARIACTCA JACHCTBHE CHIbI TPEHHUA,
HCNOBL3YIOTCA CHOCO0K! €€ YMCHBILICHHSA HIIH
VBE/IMYCHHA (KATAHHE HA JTbDKAX, KOHbKAX,
TOPMOKEHHE ABTOMOOHIIA, HCIOIB30BAHHE
NOAUIMITHHKOB, IUIABAHNE BOJAHBIX JKHBOTHBIX
u ap.). Pemenne 3a1a4 ¢ HCNOMbL30BAHHEM
dopmyn s pacuéra CHIIbl THIKECTH, CHJIbI

YIPYIOCTH, CHbI TPEHHA
Hroro no pazaeny 21
Painen 4. /lasaenne reépasix re, Kuakocreil u razon
4.1 | Jlasnenne. llepenaua 3 Jaenenne. CrniocoOwl AHaNN3 # OOBACHEHHE ONBITOB M NPAKTHICCKHX
JABICHUS TBEPABIMM YMCHBLILCHHA W YBCIAHYCHHA | CHTYALIMI, B KOTOPLIX NPOABAACTCH CHIa
TENAMH, KHAKOCTAMMH JasneHus. Jlasnenne raza. | J1aBICHHA.
W rasamm 3aBHCHMOCTD JIABICHNS O0ocHoBannE COCODOB YMEHBINCHNS |
raza ot o0béma, VBEAHYCHHA JTABICHHA.
TEMIEparyphl. Hayuaenne 3aBUCHMOCTH JaBjieHns raza
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[Nepenaya nasnenus
TBEPALIMK TC/IAMM,

WHAKOCTAMM M razamu,
3akou [lackans

o1 00BEMA U TEMIIEPATYPHI.

Hiyuenne ocobeHnocTedi nepesaun aasieHus
TBEPABIMH TEJIAMH, AKHAKOCTAMH H ra3amMu.
OOocHOBaHHE PE3yabTATOB ONBITOB
OCODEHHOCTAMM CTPOCHHA BCHICCTBA B TBEPAOM,
JKHIKOM M razo00pazHOM COCTOAHHAX.
DKCNEPUMEHTANILHOE JIOKA3ATEALCTBO 3aK0HA
[lackans.

Pelnenne 3ana4 Ha pacuér JaBleHHs TBEPIOTro
Tena

4.2 | JlapneHue KHAKOCTH 3aBHCHMOCTE JIABICHHA Hccneaosanne 3aBHCHMOCTH JIABICHHSA JKH/IKOCTH
AHAKOCTH OT ryOnHb. OT ryOHHBI OTPVIKECHHA W TIOTHOCTH HKHIKOCTH.
[TueemaTiueckne mamnubl. | Habmoaenne n 00bACHEHHE MHAPOCTATHYECKOrO
['mapocrarnyeckHii napajokca Ha ocHoBe 3akona [lackans.
napaaokc. Coobuarommecs | Mayuenne coodmalommxes cocyios.
cocvasl. ['maparmmueckue | Pewenne 3a1a4 Ha pacuér JarneHHs JKHIAKOCTH.
MEXAHH3MbI OO0BLACHEHNE NPHHIIINA ACHCTBHA
IHAPABIHYECKOr O NMPecca, NMHEBMATHYECKHX
MALLMH.
Ananni u 00BACHEHNE NPAKTHYECKNX CHTYAILMIA,
ACMOHCTPHPYIOUINX MPOABICHNE JABJICHHA
AMAKOCTH M 3akoHa [lackans, Hanpumep
MPOLECCOB B OPrain3Me npu riayboKoBOJAHOM
HBIPAHHH
4.3 | Atmoctepuoe Armocepa 3eman DKCNEPHMEHTANBHOE OOHApYIKeHHE
JIABJICHHE armocdeproe nasieHue. armocepHoro 1aBIeHHA.

[Tprumsbl CVINECTBOBAHNA

Anain3 # OOLACHCHHE ONBITOB M NPAKTHYCCKHX
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BO3AVIIHOI 000I04KH
3emum. Onwir Toppuuenan.
Hamepenne armocdeproro
JABJICHHA. 3aBHCHMOCTD
ATMOCEPHOro 1aBJICHUA
OT BBICOTHI HAZL YPOBHEM
mopst, [puGopi

JUIR W3MCPEHUS
arMoc(hepHOro 1aBjIeHHA

CHTYALIHI, CBAZAHHBIX C JICHCTBHEM
arMoChepHOro AaBJICHUS,

OObsacHenne cyuecTsoBanua armochepnl
Ha 3eMJIe # HEKOTOPbIX MIaHETax WK e
OTCYTCTBUA HA APYIUX ranerax u Jlvue,
OObAcHEHHE N3MEHEHHA NIOTHOCTH aTMocdepbl
C BLICOTOH M 3aBHCHMOCTH arMocqepHoro
JIABACHMA OT BBICOTHI,

Pelenne 3ana4 Ha pacuér armociepHoro
JIABNCHNA.

Hayuenne yerpoiicrsa Gapomerpa-aneponia

44

JICHCTBHE IKHJIKOCTH M
rasa Ha norpyKeHHoe
B HHX TEJI0

JICHCTBHE JKHAKOCTH M rasa
HA NOrPYAKEHHOE B HHX
Tes0, Burankusanan
(apxumeiosa) cnna. 3akou
Apxumena. [Inaganune Ten.
Bosayxonnasanne

DKCNCPUMEHTAILHOE OOHAPYKECHHE e CTBIS
JKHAKOCTH H ra3a Ha NOrpyKEHHOE B HUX TEJ0.
Onpeaenenne BRITATKABAKOIEH CHITHI,
ACACTBYIOIEH Ha TENO, NOrpyKEHHOE

B JKHAKOCTb.

[Tposeacane n 0OCYRICHNUE ONBLITOB,
JACMOHCTPHPYIOIIMX 3aBUCHMOCTD
BBITAIKHBAIOWICH CHIIbI, ACHCTBYIOMICH HA TEHO
B AKHAKOCTH, OT 00BEMa norpyKEHHOI

B JKH/IKOCTb 4acTH Te/la M OT IJIOTHOCTH
AHAKOCTH,

IIposepra He3aEUCUMOCMU GHIMAIKNGAIOUETt
CHAB, OCHCMEVIOWET Ha MEND 6 HUOKOCU,
QM NAaces mea.

Hceneaoanne 3aBuCHMOCTH BECa TEaa B BOJC

0T 00BEMA NOrpYKEHHON B JKHJIKOCTS YACTH TeNa.
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Pemenne 3a1a4 Ha NPHMEHEHNE 3aKOHa
APXHMEIA U YCIOBHS NIABAHUA TEI,

Koucrpynpopanne apeomerpa win
KOHCTPYHPOBAHHE JIOIKH H ONpeaeneHne eé

IPY30N04LEMHOCTH

Hroro no pasaeny

21

Pa3ijien 5. Padora u MOImHOCTL, JHEPrus

5.1

PaGora  MOLLIHOCTE

3

Mexannueckas padora.
MommocTs

DKCNEPHMEHTATBHOE ONPEaCICHHE
MEXAHHYCCKON padoThl CHIILI THIKECTH

NPH NAACHHH TEJIA M CHIILI TPEHUA

NPH PABHOMEPHOM MEPEMELLEHNH TEna

10 rOPH30OHTAILHOI NOBEPXHOCTH,

Pacuér MomHocTH, pazsHeaeMoii npH noabséme
N0 JIECTHHLIE.

Pewenne 3anay Ha pacuér Mexannyeckoi padorsl
H MOLIIHOCTH

5.2

[TpocThie Mexaun3mbl

[TpocThie MEXaHH3IMBI:
peivar, 610K, HAKAOHHAA
mockocts. [lpasnio
pPaBHOBECHA pbivara.
[pumenenne npasiia
paBHOBECHA pbivara

Kk 610Ky, «30n0T0€
npasuiaon mexannku. KINJ1
MPOCTHIX MEXAHWIMOB.
[TpoCcThIC MEXAHU3MBI

B OBITY M TEXHHUKE

OnpeneneHne BLIMIPBILLIA B CHIIE MPOCTHIX
MEXAHH3MOB HA NPHMEPE pbivara, NOABHIKHOIO H
HEMOABIKHOTO GI0KOB, HAKIOHHOI MI0CKOCTH.
Hccnenosanne VCIOBHS PABHOBECHA phivara.
OO0Hapyx®eHNe CBOHCTB NPOCTHIX MEXAHH3MOB

B PA3INYHBIX HHCTPYMEHTAX M MPHCIOCOONCHMAX,
HCMOJb3YEMbIX B OBITY H TEXHHKE, @ TAKKE

B AKHBBIX OPIraHH3IMax.

IKCICPHMEHTATLHOE JI0KA3ATEALCTBO PABCHCTBA
paboT IpH NPUMCHECHHM MTPOCTHIX MEXAHH3MOB,
Onpeaenenne KT/ naka1onHoi naockocT.
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Pemenne 3ana4 Ha npHMEHEHNE MpaBnia
paBHOBECHS phivara u Ha pacuér KT/l
5.3 | Mexaunueckas 4 MexaHn4ecKas JHEprus. DKCNEPHMEHTATLHOE ONPEE/ICHHE H3IMEHEHHA
IHCPrus Kunernueckas u KHHETHYECKOH H NOTCHUHANLHON YHEPruy Tena
NOTEHUHATLHAA YHEPIUA. MPH €ro CKaThIBAHUK 110 HAK/IOHHOI NJIOCKOCTH.
[pespauienne oaHoro Buaa | DopMyaHpoOBAHHE HA OCHOBE HCCIEN0BAHNA
MEXAHHUCCKOH IHCPIriH 3AKOHA COXPAHCHHSA MEXAHHYCCKOM IHCPIUM,
B APYIoii. 3aKoH OBCYkKICHHE TPAHNLL TPHMEHUMOCTH 3aKOHA
COXPAHCHMA IHCPIUM COXPAHCHHUS IHCPIUM.
B MEXaHMKe Pewenne 3a1a4 ¢ HCNOILIOBAHUEM 3aKOHA
COXPAHEHHA IHEPIHH
Hroro no pasaeny 12
Pezeperoe Bpema 3
OBIIEE KOJIMYECTBO 68
YACOB [10 ITPOI'PAMME
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8 KJIACC
Ne HaumeHnosanue Kommuecrso | [lporpammuoe cogepkanne | OCHOBHBIC BH/IbI JAEATEIBEHOCTH 00YVHAKOUIHXCH
n/'n pasienos u TEM 4acos

y4eOHOro npeaMera

Paznen 1. TemwioBbie saBiienns

I.1 | Crpoenue 1 cBoiicTea
BELEeCTBA

OCHOBHBIE NOJIOKECHHUA
MOJICK VIS PHO-KHHETHYECKOIH
TEOPHH CTPOCHHA BEIIECTRA.
Macca 1 pasMepsl aTOMOB H
Monekyn. Oneimsl,
NOATBEPIAAAIOIIHE
OCHOBHBIE MOJIOKEHHA

MOJIEK VIS PHO-KHHETHYCCKON
TCOPHM.

Mojaenn TBEPAOTO, KNAKOro
H raz000pa3sHoro CoCTOAHMI
BEILIECTBA.
Kpucrammueckne u
amopdHbIe TENa.
OOBACHEHHE CBOICTB razos,
IKHAKOCTEH W TBEP/ILIX TEN
HAa OCHOBE NOJIOKECHUH
MOJICK VA PHO-KHHETHYECKOH
reopun, Cmaunsanue u
KanwuiaspHbIC ABRNCHHA.
Tennopoe paciunpeHne u
cKaTHe

Habmoaenne n uHTEpnpeTamnns OnbiToB,
CBHACTENLCTBYIOUIMX 00 ATOMHO-MOJICKVJIAPHOM
CTPOCHHH BEIIECTRA: ONBITHI C PACTBOPEHHEM
Pa3IHYHBIX BEILECTB B BOJE.

Pewenne 3aaa4 no OUSHUBAHNIO KOJIMYECTBA
ATOMOB MM MOJICKYVJI B €AHHNLE 00BEMA
BELLECTBA.

AHLIN3 TCKCTA JAPEBHUX ATOMHCTOB (HANPHMED,
¢parmenTa noamet Jykpenns «O npupone
BELIEH» ) ¢ HAN0AEHHEM 000CHOBAHHI ATOMHOI
rHNoTEe3L (CMBICI0BOC yTeHne). Ouenka
yOeanTeNbHOCTH 3THX 000CHOBAHMI.
O0bsacHeHne OPOYHOBCKOTO JABHKCHHS, ARICHHA
muddy3un 1 pazTHHHi MEKILY HUMH HA OCHOBE
NOIOKEHHH MOJIEKYIAPHO-KHHETHYECKOH
TCOPHH CTPOCHHA BELICCTBA,

OO0BACHEHNE OCHOBHBIX Pasanyuii B CTPOCHHH
ras’os, KUAKOCTEH H TBEPALIX Tel

C HCMOJIBL30BAHHEM TIOJIOKCHN I MOJICKYIAPHO-
KHHETHYECKOI TEOPHH CTPOCHHA BEIIIECTRA.
[TpoBenenne onbITOB M0 BHIPALIMBAHNIO
KPHCTAUIOB NOBAPEHHON COIM WK caxapa.
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[Tpoeeaenue n 0OBLACHEHHE ONBITOB,
JACMOHCTPHPYIONINX KA UIHPHBIC ABACHHS W
ABJICHHE CMAYHBAHMA.

OOBACHEHNE PO/IH KANMHIUIAPHBIX ABICHUH

JUIA NOCTYTICHHA BOJIBI B OPraHn3M pacTeHuit,
Habmonenne, npoeenenue n o0bacHeHHe
ONBITOB 11O HAGIOACHHIO TEMJIOBOIO
PaclIMpeHHs FasoB, KUIAKOCTCH M TBEPALIX TEJ.
O0BacHenne coxpaHeHus 00b¢Ma TBEPALIX TEN,
TEKVUECTH HKNAKOCTH (B TOM YHCIIC, PA3HHLLI

B TCKYHECTH JUIR PA3HBIX KHIAKOCTEIT),

NARJICHUA Ta3a.

[TposeaeHne onbIToB, ACMOHCTPHPYIOIILHX
3ABHCHMOCTD JABJICHHA BO3AYXA OT ero o0béMa 1
HArPEBAHHA WIH OXJAKACHHA, H HX ODBACHEHHE
HA OCHOBC ATOMHO-MOICKVJIAPHOIO YUCHHS.
AHLUIH3 NMPAKTHYECKHX CHTYaLNi, CBA3AHHBIX

CO CBOHCTBAMM ra30B, KHAKOCTEH M TBEPALIX TE/

()

Tenaossie npouecest

Temneparypa. Cease
TEMIICPATYPBI CO CKOPOCTLIO
TEMJIOBOIO ABHKECHHA
vacTui. Bayrpennss
aueprus. Cnocobsi
H3MEHEHHSA BHYTPEHHEH
IHEPIHK: TEIUIONEPEaya u
copepuienne padboThl. Busl
TEILIONEPEain:

OBOCHOBAHKE NPABII HIMCPEHUS TEMIICPATYPbI,
CpaBHenue paznnyHbiX CnocoboB H3IMEPeHns 1
LKA TEMIIEPATY Phbi.

Habmoaenne n 00BACHEHHE ONBITOB,
JEMOHCTPHPVIOUIMX H3MEHEHNE BHYTPEHHEIH
IHEPrUy TEIa B Pe3y/IbTate Tenonepeaatin u
paboThl BHEUIHHX CHIL

Habmoaenne n 00BLACHEHHE ONBITOB,
O0CYAUIEHHE NPAKTHUECKHX CHTYaLM,
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TEIIONPOBOAHOCTD,
KOHBCKIUHA, HAYUCHHE,
Konu4ecTso Tenaors,
YaensHas TENI0EMKOCTh
pewmectsa. Teroodmen u
TEMJIOBOE PABHOBECHE.
VpaBHEHHE TEIIOBOIO
Oananca, I'nasaenne n
OTBEpACBAHMNE
KPHCTALIHYECKHX BEUIECTB.
Yaeasnas tensiora
NIABJICHHA.
IMapoobpaszosanue u
KonaeHcauna. Menapenme,
Kunenne. Yaensnas
TenoTa napoodpazosanmns.
3aBUCHMOCTE TEMITEPATYPbI
KUNEeHus or armocdepHoro
JABICHHA,

BaaxuocTs BO3AYXA
IHEPIUA TONINBA.
YaeneHas Tensiora
CropaHuns,

[Mpraumne paboTst
reriosbix aAsurareneii KI1/]
TENAOBOIO JIBUIaTEIH.
Tenaossie ABHIATEAN

NEMOHCTPHPYIOUIMX PA3/IHYHBIC BHJIbI
TCIJIONCPEAAYH: TCIJIONPOBOAHOCTS,
KOHBEKLMIO, H3TVHCHHE.

Heenenopanne apnenus rennoodMena

NPH CMCLIMBAHUH XOI0HOH M ropsaycii BO/IbI.
Habmonenne yeTaHoBICHHA TEIUIOBOIO
PABHOBECHS MEHLY ropsadeit H Xou10/1HOH BOJL0I,
Onpejrenerne (M3Mepenne) KonnuecTsa
TENJIOTH, NOJAYYEHHOrO BOAOH MpH TenaoodMeHe
C HArPETHIM MCTAUITHYCCKHM IHIIMHPOM.
OnpeneneHne (M3IMEPEHNE) VaSTbHOMH
TEMIOEMKOCTH BELIIECTBA.

Pewienne 3anay, CBA3AHABIX C BHIYHCACHHEM
KOZHYECTBA TEIIOTHI H TEILIOEMKOCTH

NPH TEI000MEHE.

AHLIM3 CHTVALMH NTPAKTHYCCKOTO
HCIOTL30BAHHS TEIUIOBBIX CBOHCTR BEUIECTB N
MarepHANOB, HANPHUMED, B LENAX
IHEProcOepekeHns: TENAON3ONALNA,
3HEprocoeperaroue KpbIliH,

TCPMOAKKYM YASTOPBI M T, 1.

Hab:aonenne spacHuit nenapenus u
KOH/ICHCALIHH.

Hcenenosanme npouecca uenapeHus
PasIHYHbIX KHIAKOCTEH.

OOBLACHEHNE ABICHHI HCNAPEHUSA W
KOHJICHCALIMH HA OCHOBE ATOMHO-
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3ALMTA OKPYIKAKOLIEH
Cpe/ibl.

3aKOH COXpaHEeHHs
NpeBpalieHis IHEPruu
B TCIUIOBBLIX Npoleccax

MOJICKYIAPHOIO YYCHHA.
Habmosenne n 00BACHEHHE NPOIECCa KHICHHS,
B TOM HHCJE 3aBHCHMOCTH TEMIEPaTyphl
KHTICHWA OT JaBICHHA.

OnpeseneHne (M3MEpPEeHne ) OTHOCHTEILHON
BIIAKHOCTH BO3yXA.

HaGmoaenne npouecca mias/ieHns
KPHCTALITHYCCKOTO BEILECTBA, HANPUMEP, Jibj1a.
CpaBHeHHE NPOLECCOB MIABICHHA
KPHCTALIMYECKHX TEN W PASMATICHHA

NP1 HArPeBaHun aMopdHbIxX TeI.

Onpeaenenne (HIMEPEHNE) YACTBHON TENIOTHI
NJasICHNA JibJa.

OObAcHEHHE ABICHHI NIABNCHHSA U
KPHCTALTN3ALIHH HA OCHOBE ATOMHO-
MOJICK YIS PHOTO YHCHHA.

Pewienne 3ana4, CBA3aHHBLIX ¢ BBIMHCICHHEM
KO/IMYECTBA TEIUIOTHI B NpoLeccax
TENJIONEPeAaYH NPH MIABICHHN H
KPHCTA/LTH3AIHH, HCNAPEHHH H KOHACHCALIHA.
AHLINI CHTVALKIA NPAKTHYCCKOIO NPUMECHCHHA
ABJICHHH NAARICHHS 0 KPUCTAUIHALNHH,
HANPUMEP, NMOIYIEHHE CBEPXHHCTBIX
MATEpHANIOB, COJIEBAN IPEIKA W ap.

AHanu3 paboTsl H OOBLACHEHHE NPHHIANA
NEACTBUA TENJIOBOIO JABHIATEN.

BuiMMcaeHne KOIMYeCTsa TenioThi,
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BBIICAIOLIETOCH MPH CrOPaHHH PAXIHYHbLIX
Buaos Torsmea, n KINJ1 asurarens.
OOCcyKACHHE IKONOTHHECKHX NMOCCACTRHI
HCIO/IBL30BAHNS ABHTATENCH BHYTPEHHETO
CropaHus, TCIIOBLIX W IHAPOIICKTPOCTAHIM

Hroro no pasaeny 28
Pazien 2. DICKTPHYECKHE H MATHHTHLIC SBJICHHS
2.1 | DnekTpuyeckne 7 DNEKTPH3ALHA TET. HabmoaeHne u npoBe/IeHHE ONLITOR

3apaibl.
3apaKeHHbIC Tea |
HX B3aUMOAEHCTBHA

JIBa posa MEeKTPHUCCKHX
3apsa0B. Biaumoaeiicrene
3aPAKEHHBIX TEL.

3axkon KynoHa (3aBHCHMOCTD
CHJIbI B3aHMOACHCTBHA
JAPAIKCHHBIX TEN

OT BEJIMYMHBI 3aPAI0B 1
PACCTOAHHA MEXKY TEJIAMH ).
INEKTPHUECKOE 1o1e,
Hanpsx€nnocrs
WIEKTPHUECKOrO MOJA.
[Mpunuun cynepnozmumm
ANEKTPHHECKHX NOeH

(HAa KQUECTBEHHOM YPOBHE).
HocuTeam 2eKTPHYCCKHX
3apAA0B. DAEMEHTaPHbII
MNCKTPHUCCKHIT 3apaL.
Crpoenne atoma.
[IpoBoanuku |

110 MICKTPHAUNH TCJ NPH CONMPHKOCHOBEHNH W
HHAVKIMEIH,

Habmoaenne u 00bACHEHHE B3aUMOACHCTBIS
OJHOMMEHHO H Pa3HOMMEHHO 3apPKCHHBIX TEJl,
OOBACHEHHE NPHHIMNA ACHCTBHSA 31EKTPOCKONA.
OO0bACHEHHE ABNCHHIT MNEKTPH3ALINH

NpH CONPUKOCHOBECHUM TEJI N MHYKIHCH

C HCMNOJIBL30BAHHEM 3HAHMI O HOCHTEINX
WICKTPHYUECKNX 3aPAJI0B B BELIECTRE,
Pacnosnasanue u 00bACHCHHE ARICHMI
AMEKTPH3AUNN B MOBCEAHEBHOH HKH3HH.
HaGmonenne # 00BACHCHHE ONBITOB,
HUTIOCTPHPYIOLINX 3aKOH COXPAHEHHA
UICKTPHHECKOTO 3apsaa.

HabGmoaeHue onuiros no MOACAHPOBAHNIO
CHJIOBBIX JIHHHIT AIEKTPHYECKOrO NOAA.
Heeneaosanne aeicrsms 3CKTPHYCCKOro noss
HA MPOBOJAHHKH M AMICKTPUKH
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JAHIICKTPHKH. 3aKOH

COXPAHCHHA VICKTPHUCCKOIO

3apsa

[Mocroanubiii
INEKTPHYICCKHI TOK

DNEKTPHYECKHIT TOK.
YCNOBHA CYIIECTBOBAHHA
AEKTPHUECKOrO TOKA.
HCTOYHNKH MOCTOAHHOIO
ToKa. /leiicreuns
WICKTPHYCCKOrO TOKa
(TEMJIOBOC, XHMHHYECKOE,
MArHHTHOE).
DNEKTPHYCCKHIT TOK

B KHAKOCTAX W rasax.
IneKTpHIecKas Lenkb.
Cwia ToKa. DNCKTPHYECKOe
HANpPAKEHHE.
Conporusiacuue
NMPOBOAHKMKA. Y AeabHOE
CONPOTHRJICHHE BEIICCTBA.
3axon Oma s yyacTka
nenu. [NlocneaosarensHoe u
NApALIEILHOE COCMHEHNE
MPOBOJHHKOB.

PaGora 1 MOLIHOCTB
WIEKTPHUECKOrO TOKA.
3axon Jlxkoyns-Jlenua.
INEKTPHUECKHE LICITH H

Habmoaenne pazinusbiX BHAOB ACHCTBHA
UICKTPHUECKOrO TOKa H 00HAPYKEHHE ITHX
BH/I0B JICHCTBHS B NOBCEAHEBHOM KH3HMN.
HabmoieHne BOSHUKHOBEHHS ra30BOI0 paspsia
H WIEKTPHYECKOrO TOKA B JKHAKOCTH

COopka u HCNBITAHNE MICKTPHYCCKON 1enu
NOCTOAHHOIO TOKA.

H3mepenne CHilbl TOKA aMIIEPMETPOM.
H3mepeHne 2ICKTPHYECKOro HANPAKCHNSA
BOJILTMETPOM.

I1posenenne # OOBACHEHHE ONBITOB,
JACMOHCTPHPYIOLNX 3aBUCHMOCTE
EKTPHYECKOrO CONPOTHRICHHSA NPOBOAHMKA
OT €ro JUIMHBL, TI0MAAN NONEPEYHOrO CCHCHHS
H Marepnana.

HCCIe10Banne 3aBUCHMOCTH CHIIBE TOKA,
NPOTEKAIOLIETO YEPe3 Pe3ucTop,

OT CONMPOTHRIICHHA PE3HCTOPA H HANPAKECHUA
Ha pe3ncTope.

[TpoBepka npagnia CAMKEHHA HANPIKCHNI
NPH NOCIAEAOBATETLHOM COSAHHEHHH JABYX
PE3UCTOPOB,

[Tposepka npasuia Ui Cuibl TOKA

NPH NAPAVIENLHOM COS/IMHEHHH PEIHCTOPOB.

9 wnaccwt (Gasonwlit yponens)
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noTpedHTeIn AHLUTH3 CHTYALINI NOCAEA0BATEILHOINO H
WICKTPHUCCKON IHEPrum NAPAICABLHONO COCMHEHUS TPOBOIHHKOB

B ObiTy. Kopotkoe B IOMAUIHNX WICKTPHYECKHX CETAX.

3aMbIKaHHE Pewmenne 3aaa4 ¢ uenonbloBanuesm 3akoHa Oma

u hopmya pacuéra MEKTPHYCCKOro
CONPOTHRACHUA MPH NOCIEA0BATEILHOM W
NAPAVIEIBHOM COCAHHCHHH NPOBOJAHUKOB.
Onpeaenerne paboTl WICKTPHYECKOTO TOKA,
NPOTEKAIOLLEro Yepe3 pe3nucTop.

OnpeaeneHme MOUHOCTH MIEKTPHYECKOro TOKA,
BBIIC/ACMON Ha pe3ucTope.

Hcenenopanne 3aBHCHMOCTH CIUTHE TOKA Yepe3
JAMNIOYKY OT HANpsKeHns Ha neit. Onpeaenenne
KI1J1 narpesarens.

Hccnenosanue npeodpazoBaHns IHEPruu

NPH NOABEME I'PY3a NICKTPOJIBUIATE/ICM,
OGBACHEHNE VCTPOHCTRA M MPHHLATA ACHCTBHA
AOMALITHUX ICKTPOHArPEBATE/ILHLIX PHOOPOB.
OObscHEHHE NPHYHH KOPOTKOTO 3aMbIKaHHA 1
MPHHIIANA JACHCTBHA TUTABKHX NMPEAOXpaHHTEIeH.
Pelenne 3ana4 ¢ HCnoabL30BaHNEeM 3aK0Ha
Jixovna-Jlenua

MarunTHeIe ARICHUA 6 [TOCTOAHHBIE MATHHTHI, Hccnenopanne MarHuTHOrO B3anMOACHCTBHS
B3aumoneiicTeue NOCTOAHHBLIX MAIHHTOB.
MOCTOAHHBIX MAIHHTOR, HM3yueHne MarHuHTHOro nojis NOCTOAHHBIX
MaruuTHoe nosae, MArHMTOB NMPH UX OOBEIAMHCHHUN W PA3ACICHNN,
MaruuTHoe nose 3emim HccneioBanne MariuTHOroO B3anMoaeicTens
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H €ro 3HAYCHHE [UIA JKH3HH
Ha 3emuie. Oneir Dpereaa.
MaruutHoe none
INEKTPHHECKOrO TOKA.
[Tpumencenne
WEKTPOMArHuToB

B TeXHUKE, [leficreue
MArHUTHOrO NoAs

Ha MPOBOAHHK C TOKOM.
NCKTPOABHIATEL
NOCTORHHOIO TOKA.
Hcenonsiopanne
WICKTPOIBHTATEICH

B TEXHHYECKHX YCTpoiicTBax
H HA TPaHCHopTe

NOCTOAHHBIX MArHHTOB.

H3yueHne MarinTHOrO nojs nocTosHHbLIX
MArtuTOB MPH UX OOBEAHHEHHN W Pa3/IC/ICHHN.
[TpoBeenne ONbLITOR MO BA3YAIW3ALMH 11014
NOCTOAHHBIX MAHUTOB.

H3yuenne apneHns HaMarHnYHBaHHA BElIECTBa,
Heenenosanme J1eHCTBUS MEKTPHYECKOro TOKa
HA MATHHTHYIO CTPEJIKY.

[IposesieHne onbITOR, IEMOHCTPHPYIOLIHX
3ABHCHMOCTH CHJIBE B3AUMOJCHCTBHA KATYUIKH
C TOKOM M MArtuTa OT CHJIBI H HAMPARICHUA TOKA
B KaTVuIKe,

AHAIH3 CHTYALMHA MPAKTHYCCKOTO NMPHMEHEHNA
IMEKTPOMArHHTOB (B OBITOBBIX TEXHHYECKHX
YCTPOHCTBAX, MPOMBINLICHHOCTH, MEJAHIIHHE ).
HayueHue ACHCTBHA MATHHTHOIO NOAS

Ha NPOBOHHK C TOKOM.

Hayuenne aehcTBig MIEKTPOABHIaTEeNs.
Hamepenne KT1J1 anexrpoasurareibHOl
YCTAHOBKH.

Pacnossasanmne u ananus pasimuibix
TMPHMEHEHHI WICKTPOABHTaTesICH

(Tpancnopt, OLITOBLIE VCTPOHCTBA U Ap.)

2.4 | DnekTpoMariiTHas Onwvitel Dapajes. Asneane | OnbiTol M0 HCCAEA0BAHNIO ABICHHA
HHAYKUHS WIEKTPOMArHHTHOH UIEKTPOMATHHTHON WHAVKUNMK: HCCHIC0BAHHE
unaykumn, Ipasuno Jlenua, | M3MeHEHMIE 3HAYCHUA 1 HANTPARICH A
NEKTPOreHeparop. HHAYKLHOHHOIO TOKa
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Deaepauinuan padouas nporpamma | Misnxa 7-9 wnaccst (Gasouii yponens)

Cnocodbl nonyueHus
WICKTPHUCCKON IMCPIum,

DNEKTPOCTAHLHK
HA BO300HOBIAEMBIX
MCTOYHHKAX IHEPIHH
Hroro no pasaeny 37
Pesepsroe Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB T10 TTPOI'PAMME
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Qepepainuan padovuan nporpamsa | Ousuxa 7-9 wnaccwt (basonnit yponens)
9 KJIACC
Ne HaumeHnosanue Komnuecrso | [lporpammuoe conepkanne | OCHOBHBIE BH/bI JICATENBHOCTH 00YYaOUIHXCS
n/n pasaeaoB n Tem 4acon

yueGHOro npeameTa

Paznen 1. Mexann4yeckne apjieHus

Mexanngeckoe
JABHIKEHHE H cnocoOsl
ero OnucaHns

10

| Mexannieckoe ABHKCHHE.
MarepraibHas To4Ka.
Cucrema otcuéra.
OTHOCHTEITLHOCTH
MEXAHHYECKOrO JIBHIKCHUA,
Pasnomeproe

| OPAMOJTHHEHHOE JIBHKEHHE.
| Hepasnomephoe

| MIPAMOIIHHCHHOE JIBHAKCHHE.
Cpennss n MruoBeHHas
CKOPOCTh TeNa NpH
HEPABHOMEPHOM JIBHIKCHHH,
Yekopenne,
PaBHOyCKOpeHHOE
NPAMOIHHERHOE JIBHKEHHE.
Croboamoe naaenne,
Onwbirer Mannnes.
PagHOMEPHOE JIBIKECHHE

110 OKPYKHOCTH.

[lepnoa 1 yactora
obpamenns. JInneiinas n
YIJIOBasA CKOPOCTH.

AHanu3 1 00CYAICHNE Pa3THYHbIX TPHMEPOB
MEXAHNYECKOTO JABHKEHHA.

OOCcyAIeHHE rpaHLl MPHMEHHMOCTH MOEITH
«MaTepHaTbHAA TOUKAY,

Onucanne MEXaHHYeCKoro JABIKEHHS
pasnmuyHbIMKH cnocobamu (ypaBuenue, Tabinua,
rpaux).

AHAIHU3 AKHZHCHHBIX CHTYALMI, B KOTOPBIX
MPOABIACTCR OTHOCHTEILHOCTL MEXaHHYECKOIO
JIBUACHHA,

Habmonenne Mexannyeckoro ABHKCHHA Tela
OTHOCHTEJILHO Pa3HbIX TEJ OTCHETA,
CpasHenne nyTeil u TpackTopHil ABIKEHUA
OJIHOTO M TOTO JKE T€JIa OTHOCHTELHO PaA3HBIX
TEN OTCHéTa.

Ananns texcra [Namaes 00 OTHOCHTENBHOCTH
ABMIKEHHA. BLITOIHEHHE 3a0aHmil 10 TeKCTY
(CMBICJIOBOE YTEHHE).

OnpeneneHne cpeameit CKOpoCTH CKOIBKCHNA
Opycka nin JIBH/KEHHS WAPHKA 110 HAKIOHHO#
MJI0CKOCTH.

Ananus u obcyvxaenne cnocobos
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Mepepainyan padovan nporpamya | inxa 7-9 wnaccest (Gazosstit yponens)

LienTpocTpemuTenbHoe
YCKOpCHHE

NPHOAMIKEHHOTO ONPEIC/ICHHA MTHOBEHHO#
CKOPOCTH,

Onpeaenenne CKOPOCTH PABHOMEPHOTO
JBHKEHHA (IIAPHKA B KUIKOCTH, MOACIH
WIEKTPHUECKOTO aBTOMOOHAS M T. 1),
Onpeaenenne nyTH, NpoiACHHONO 3a JAaHHbI
MPOMEKYTOK BPEMEHH, H CKOPOCTH Te1a

1o rpaQmKy 3aBHCHMOCTH NYTH PABHOMEPHOIO
JBHIKEHHA OT BPEMEHH.

OOCYAUICHHE BOIMOMKHBIX TPHHUMTIOB
neicraua npubopoB, H3MEPAIOIIMX CKOPOCTH
(cnuaoMeTpos).

BuiyMCaeHHe nyTH 1 CKOPOCTH MpH
PABHOYCKOPEHHOM MPAMOIHHEITHOM JABHKECHHHA
Tena.

OnpeaeacHne npoHACHHONO NYTH U VCKOPCHMS
JBHIKEHUA TENa N0 rpaduKy 3aBHCHMOCTH
CKOPOCTH PABHOYCKOPEHHOIO NPAMOJIMHERHOIO
JBU/KCHHA TEJIA OT BPEMEHH.

llposepra cunomesw: ecan

NP PAGHOVEROPEHROM OSUNCENUT

63 HaNAILHOT CKOPOCIIU RYIMU OMHOCAMCS
KaK PRO HEYEMNBIX qyucel, mo
COOMBEMCMBYIOUSUE NPOMENCYINKU GPEMEHN
OOUHAK OB,
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Deacpainuan padouan nporpamma | snxa 7

9 wnsccst (Gazonwit yponens)

OnpeaeneHne yCKOpeHHs Tesia

MPH PABHOYCKOPEHHOM JIBHIKCHNM

MO HAKAOHHOI MAOCKOCTH.

Hamepenne nepruoaa n 4acTorsl obpameHns
TENA 110 OKPYIKHOCTH,

Onpezaenenne CKOpPOCTH PABHOMEPHOIO
JIBHZKEHUS TENA 110 OKPYAKHOCTH.

Pewenne 3a1a4 na onpeacacHue
KHHEMATHYECKHX XapaKTepHCTHK
MEXAHNYECKOrO JIBHKEHUS PAXIHYHBIX BHIAOB.
Pacno3nasanne u npudokEHHOE Onucanne
PaIHYHLIX BHAOB MEXAHHYECKOTO ABHKEHHA
B PHPOJIE M TEXHHKE (Ha npumepax ¢BodoaHO
nasaoMx Tejl, ABHKEHHA JKHBOTHBIX,
HEeOECHBIX TeJl, TPAHCTIOPTHRIX CPEACTS M Ap. )

1.2

Biaumoaeicrene ten

20

Ilepesiii 3akon HeroTona.
Bropoii 3akon Helorona.
Tperuii 3axon Hulotona.
FTpHHUMI CYneprosHumm
CHIL

Cuna vopyrocti. 3akon
I'yka. Cuna Tpenns: cuaa
TPEHUA CKOJILACHUA, CHIA
TPEHHA MOKOA, APYTHE BHIbI

Habmoaenne H o0CcyKaeHHE ONBITOB

C JIBHKCHHCM TE1a 11PH YMEHLIICHUH BANAHHA
JPYTHX TEA, NPENSTCTBYIOUMX JABHIKEHHIO.
Anans Tekcra lNanmaes ¢ OnMcanuem
MBICJICHHOTO IKCTIEPHMEHTa,
00OCHOBBIBAIOIIETO 3aKOH HHEPLIHN,
BBINOJIHEHHE 3a1aHNi N0 TEKCTY (CMBICAOBOE
YTEHHE).

OBcyxaeHHE BO3MOKHOCTH BBINIOTHEHHUA

TPEHMS. 3AKOHA MHEPLHHK B PA3/IMUHBIX CHCTEMAax
CHiaa TAKECCTH M 3aK0H orcuéra.
BCEMHUPHOTO TANOTEHHS. Habmoaenne u 00CYKACHHE MEXAHHIECKHX

50



Cepepuinyan padovan nporpamya | inxa 7-9 wnaccest (Gazonutit yponens)

- Yekopenne cBodoaHoro ABACHHH, MPOHCXOAAUIMX B CHCTEME OTCHéTa
najgeHns. Jsnaenue naaner | « Teaexkay npu ¢€ pasHOMEPHOM
sokpyr Coanua. [Nepas H YCKOPEHHOM [BHKEHHH OTHOCHTEIBHO
KOCMHYECKas CKOPOCTb. kabuHeTa PHIHKH.

HesecoMocTs # neperpy3kn. | JIeHCTBHA ¢ BEKTOPAMH CHILL BLITTOJIHEHHE

- PaBHOBeCHE MaTepHaIbHON | 3a1aHWi N0 CAOKEHHIO W BHIMHTAHHIO

TOUKH. AGCOIOTHO TBEPAOE | BEKTOPOB.

Ten10, Pasrosecue Teé€paoro | HabmoaeHne w/iim nposeieHne onbiTos,
TENA ¢ 3aKPEIUIEHHON OCBK0 | IEMOHCTPHPYIOUIHX 3aBHCHMOCTE YCKOPEHHA
BpAILCHHA. MOMEHT CHIILL. | TE1A OT NPHICKEHHON K HEMY CHIIBI H MACCHI
LieHTp TsKeCTH Teaa.

AHann3 H 00bACHEHHE ARICHMI

€ MCNOAL30BAHHEM BTOPOIro 3akona Helotona,
Pemenne 3a1a4 ¢ HCNOAB30BAHHEM BTOPOrO
3akoHa HbrOTOHA W npaBriIa CIIOKEHHA CHIL
Onpeaenenne KECTKOCTH NPYKHUHBL

AHaMH3 CHTYaLM#, B KOTOPBIX HADIIOAAKOTCA
ynpyrue aedopmanun, 4 X oObACHEHNHE

¢ HCNOAb30BaHHeM 3aKona ['yka.

Pemenne 3a1a4 ¢ HCNONBL30BAHHEM 3aKOHA
I'yka.

Heenenosaume 3aBHCHMOCTH CHITBE TPEHHUA
CKONBLKEHUSA OT CHIIbl HOPMATLHOTO JABJICHMS,
OOCYyAACHHE PE3VIILTATOB HCCACOBAHNA.
Onpeaenenne koddduumenTa TpeHns
CKONIBIKEHMA.

H3amepenne cuiibl TPEHHA NOKOS.




Depepainpan padovan nporpamya | inxa 7-9 wnaccest (Gazonutit yponens)

Pelenne 3anayq ¢ HCNoub30Banuem GOpMyIibl
JUIS CHJIBE TPCHMS CKOJIBIKCHMS,

AHanN3 IBMKEHUA TEJT TOALKO NOA ACHCTBHEM
CHJIbI THXECTH — CBOOOIHOrO NaJieHHA.
OOLACHEHHE HE3ABHCHMOCTH YCKOPCHHA
¢B00OIHOrO NAACHMA OT MACCH TEA.

OueHKa BEIIMUMHHBL CHIIBI THIOTEHHS,
JCACTBYIOMICH MCHULY JABYMS TCJIAMMN

(/18 pasHbBIX Mace).

AHAIN3 ABHAKEHNA HEOCCHBIX TEN

MO JACHCTBHEM CHIIBI TRIOTCHMS

(C MCMOMBLI0BAHUEM JAOMONHHTEITBHBIX
HCTOYHHKOB HHpOpPMaIn ),

Perenne 3a1a4 ¢ HCNONB30BAHHEM 3aKOHA
BCEMHPHOTO TATOTEHHA W (POPMYIIbI

JUIst pacuETa CHIILI TRACCTH,

AHaNH3 OPHTHHANBHOINO TEKCTA,
OMUCHIBAIOILETO MPOARJICHHA 3aKOHA
BCEMHPHOIO TATOTEHHA, BLITOIHEHHE 3a1aHmil
MO TEKCTY (CMBICTOBOE YTEHHE).

HaGmoaeune u 00CyKACHNE ONbITOR

110 HIMEHEHHIO BECa TE/1A NMPH YCKOPEHHOM
JBHIKEHHUH,

AHAIN3 VCI0BHIT BOZHHKHOBEHHA HEBECOMOCTH
H NEPErpy3KH.

Pemenne 3anaq Ha OnpeeICHAUE Beca rena

B Pa3INYHBIX VCIOBHAX,




Cepepainpan padovan nporpamma | Minxa 7

9 xnscewt (Gaszopsiit yposens)

AHAU3 CHA, JCHCTBYIONINX HA TENO,
MOKOSIICECH HA Onope.
OnpeaeneHue UEHTPA TAKECTH PAITHYHBIX TE/

1.3.

3aKoHBI COXpaHEHNS

10

Hunyasce tena. Mamenenne
uMnyasca. UMnyiise cuiel.
3aKoH COXpaHeHus
uMITyiIbea. Peaktusioe
JABHACHHE,

Mexaunveckas pabora n
momHocTs. Pabora cun
TSUKECTH, YIPYIOCTH,
Tperna. CBasb IHEPruM
pabotsl. IToTeHunansHas
IHEPrus TeNa, NOAHATOrO
HAl NOBEPXHOCTHIO 3EMIN,
[lorenunansHas Heprus
CKATON MPYAHHBI,
Kunernueckan sueprus,
Teopema 0 KHHETHUECKOI
IHEPrHK. 3aKOH COXpaHeHns
MEXaHHYECKOH YHEPruu

Habmoaenne u ofcykaeHne onsITos,
JEMOHCTPHPYIOUIMX Nepeaady HMNyIibea

MPH B3aUMOJICHCTBHM TEJ1, 3aK0H COXPAHCHUSR
HMIYIILCA NP abCOMOTHO YIIPYTOM W
HEYNPYIroM B3auMOICHCTBHM TE).

AHAIN3 CHTYAUMA B OKPYIKAIOUICH AKH3HN

€ HCNOABL30BAHHEM 3aKOHA COXPAHEHHA
HMNYIbCa.

Pacno3sasanne ABJICHHA PEaKTHBHOIO
JBU/AKEHHA B NPHPOJIE H TEXHHKE.
[IpuMenenne 3aK0Ha COXPaHEHHA HMITVITbCa
Juist pacuéTa pesyiabTaToB B3aHMOACHCTBHA TE
(Ha npUMEpPax HEYNPYToro B3anMOACHCTBHA,
YIPYIOro UCHTPANLHOIO B3IaHMOACHCTBHA IBYX
OJIMHAKOBBLIX Te/1, OJIHO H3 KOTOPBIX
HECNOABHIKHO),

Pelnenne 3a1a4 ¢ HCNOJIL30BaAHHEM 3aKOHA
COXPaHEHHA HMITYJIbCA.

Onpenenenne paborsl CHABL YIIPYTOCTH

MPH NOILEME TPY3a ¢ UCNOIB30BAHHEM
HENOABHKHOTO H MOABHAKHOTO GIOKOB.
H3mMepeHne MOLIHOCTH,

H3amepenne noTeHuMAILHON IHEPIrum YIpyro
AepOPMHPOBAHHOMN MPYHKHHBI
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Depepainpan padovan nporpamya | ignxka 7-9 knaccewst (Gazonutit yponens)

H3amepenne KHHETHYECKOH IHEPruM Tea

MO JUIMHE TOPMO3HOTO 1MYTH,
DKCNEPHMEHTAIBLHOE CPABHEHNE H3MECHEHHA
MOTEHUHATLHOH H KHHETHYECKO# 3Hepruil Tena
MPH ABHKCHHH 10 HAKJIOHHON MJIOCKOCTH.
DKCICPUMEHTATLHAR MPOBEPKA 3aKOHA
COXPAHEHHS MEXAHHUUCCKON IHEPIuK

NP CBODOIHOM NAICHHUH,

[ IppMeHeHHe 3aKOHA COXPAHEHHA
MEXAHMYECKOH dHEprum juin pacuéra
MOTCHIHAIBLHOH M KHHETUYCCKON dHEPruit Tea.
Pewenne 3ana4 ¢ HCNONb30BAHHEM 3aKOHA
COXPAHEHHA MEXAHHYECKOI YHEPIrinH

Hroro no pasaeny 40

Paznen 2. Mexannyeckue Kojiedanust 1 BOJIHLI

2.1 | Mexannueckue 7 Konebareasnoe apwaenne. | Habmoaenune konebauuii noa aeiicraneM cui

Konebanmns OCHOBHBIC XaPAKTCPUCTHKH | THIKECTH M YIIPYTOCTH W ODHAPYIKEHHE

konedanuit: nepuo, noaoOHbIX KoseOannii B OKPYKAIOMEM MHpE,
4acToTa, aMIUIHTYAA. Axanus kosneGaHnii rpy3a Ha HHTH 1
Maremarnueckmii u Ha npyvxkHie. OnpeaeseHne 4acrTorTsl
NPYVKUHHbIN MAATHHKH. KoneGaHuit MATEMATHYECKOTO H NPYKUHHOIO
[peBpatesne neprin MasTHHKOB.
npu KonedareILHOM Habmoacnne u 00bACHEHNE ARICHNA
JIBHIKEHHH. pe3oHaHca.
3aryxaiomme xonedanns. HcenenoBanne 3asncuMocT nepnoaa
Boinykaennbie konebanns. | konedannii NOABCIICHHOrO K HHTH rpys3a
Pezonanc OT JUTHHBI HHTH.

54



Oeapepainpan padovan nporpamma | Manxa 7

[TpoBepka He3aBHCHMOCTH neproaa konedanuii
rpy3a, NOABCIICHHOIO K JICHTE, OT MAcChl Ipy3a.
Habmoaenne u o0cyxaeHne onbITos,
AEMOHCTPHPYIOIIHX 3aBHCHMOCTb NEpHoIa
KOICOAHMTT NPYAHHHOIO MAATHHKA OT MacChl
rpy3a u KECTKOCTH NMPYKHHbL

[TpHMEHEHHE MATEMATHYECKOTO M NPYKHHHOTO
MAATHHKOB B KA4CCTBE MOACIICH /18 OnHcanus
KoneOanuil B OKPY/KaroeM MHpE.

Pelnenne 3a1a4, CBA3aHHLIX C BIMHCICHHEM
MM OUCHKOM HacToThl (nepuoia) konedanni
Ianepenue yekopens c60600H020 naoerus

)
()

Mexannueckue
BOJTHBL. 3BYK

MexaHH4eCKHe BOJIHBI.
CroiicTea MEXAHHYECKHX
sosin. [1ponoabHbie 1
nonepeuHbie BosiHel. [UmHa
BOJIHBI M CKOPOCTH €€
pacnpocTpaseHms,
MexXaHHYCeCKHE BOJTHB

B TBCPIAOM TEJIEC,
CeHCMHYECKHE BOJTHLL.
3BvK, ['pOMKOCTE 3BYKA H
BeICOTA TOHA. OTpakeHne
3syka. Mudpazeyk n

VILTPa3BYK

OGHapyKeHHe H aHATH3 BOJTHOBBLIX ABACHWI
B OKPYKaloLIEM MHpE,

HalmoaeHne pacnpocTpaHeHns npoaoabHbIX
H TIONEPEYHBIX BOJIH (HA MOACTN) 1
ODHAPYKEHNE AHAJIONMYHBIX BHAOB BOJIH

B MPUPOAE (3BYK, BOIHBI HA BOAE).
BhIUHCICHHE JUIMHBE BOIHBE M CKOPOCTH
PacnpoCTpaHeHNs 3BYKOBBIX BOJIH.
DKCNEPHMEHTANBHOE ONPEIC/ICHHE TPAHHLL
HACTOTH! CIIBILIMMBIX 3BYKOBBIX KOJieDaHmii,
Habmoaenne 3aBHCHMOCTH BBHICOTHI 3BYKA

OT HacTOThl (B TOM YHCAE, C HCMO/IL30BAHHEM
MY3LIKA/IbHBIX HHCTPYMEHTOB),

Habmoaenne n 00bACHEHUE ARICHNA
AKYCTHYECKOIO Pe30HaHca.

9 xnscest (Gasonwit yposens)




Deaepainuan padouan nporpamma | Msnxa 7

9 wnaccwt (Gazosuit yponens)

AHIN3 OPHIHHAILHONO TEKCTA, NOCBAIEHHOIO
HCIONBL30BAHMIO 3BYKA (MM YJILTPA3BYKa)

B TEXHHUKE (IXOJIOKAUMA, VILTPA3BYK

B MCIHLIHHC H 11P. ); BBITIOJTHEHHC mauuﬁ

MO TEKCTY (CMBICIOBOC YTCHHE)

Hroro no pasaeny

15

Pa3ien 3. DAeKTPOMArHiHTHOE NOJE # NIEKTPOMATHHTHLIC BOJIHbLI

3.1 | DaekrpomMarsnTHoe 6 | INEKTPOMATHHTHOE MOJIE. [MocTpoenne paccy:kacHuii, 000CHOBBIBAOLIMX
nose n DNCKTPOMATHHTHLIC BOJIHBL | B3AHMOCBSA 3L VICKTPHYCCKOIO M MarHTHOIO
AIEKTPOMATrHHUTHBIE CroiicTsa nosei.

BOJTHEL AICKTPOMArHHTHBIX BOJTH, DKCMEPUMEHTAILHOE H3YUEHHE CBOICTR
[IIkana 3MeKTPOMATrHHTHLIX | WICKTPOMArHHTHBIX BOJTH (B TOM HHCIE
pontH. Mcnons3oBanne ¢ NMoMouLL MOOHILHOIO TeliedoHa).
WEKTPOMATHHUTHBIX BOJIH AHANH3 PEHTICHOBCKUX CHHMKOB
JUIs COTOBOM CBA3M. HEJIOBCYECKOrO Opraimnima.
DNEKTPOMArHHTHAA NPHPOAA | AHAIN3 TEKCTOR, ONMHCHIBAIOLINX MTPOABICHHA
ceera, Ckopocts caera. WICKTPOMArHUTHOIO HAIYYCHHS B IPHPOJLE:
BosiHOBBIC CBOHCTBA CBETA | AKHBLIC OPranM3Mbl, HATYHCHHA HEOCCHBIX Te
(CMBICJIOBOE ITEHHE ).
PacnosHaBanue u anains pasimyHbIX
MPUMEHEHHI ANEKTPOMArHHTHBIX BOJIH
B TEXHHUKE.
H3yueHHe BOAHOBBIX CBOHCTB CBLTA,
Pelienne 3a1a4 ¢ HCNONAbL30BaHHEM (OPMYII
JUIS CKOPOCTH ICKTPOMATHNTHRIX BOJIH, JUTHHBI
BOJIHBI M HACTOTHI CBETA
Hroro no pazaeny 6
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Depepainyan padovan nporpamma | Minka 7

9 wnscest (Gazonsiit yponens)

Paszinen 4. CeroBbie aBenns

4.1 | 3akoust

pacnpocTpaHeHns
cBeTa

Jlyuesas Mozenb cBeTa.
Hcrounnkn ceera.
[Tpamonuneiinoe
pacrnpoCTPaHeHHE CBETa
3armenns Connua v JlyHe.
Orpaxenne ceera, [ockoe
3EPKAN0. 3aKOH OTPAKEHUSA
cBeTa.

[Tpeaomaenne ceeta. 3akoH
npenomaeuns ceera. [lonnoe
BHYTPEHHEE OTPAKEHHE
ceera. Mcnoab3osanne
MOJIHOTO BHYTPEHHENO
OTPAKCHHS B ONTHUCCKHX
CBETOBO/IAX

Habmoaenue onbiTos, AEMOHCTPHPYIOUINX
ABJICHUE NMPAMOHHEIHOTO pacnpoCTpaHeHH
CBETA ( BOIHHKHOBEHHE TCHH M NMOJIYTEHH ),

H HX HHTEPIPETALHA C HCIO/Ib30BAHHEM
MOHATHA CBETOBOIO JIyua.

OOBACHEHHE M MOACIHPOBAHHE COJTHEYHONO H
JYHHOIO 3aTMEHMI.

Heenenosanne 3aBucHMOCTH YIJla OTPOKCHNA
CBETOBOIrO J1y4a OT VIJia NajacHus,

H3yuenue croicTB H300PAKEHHUA B IUIOCKOM
3epKase.

Habmoaenne u 00BbACHEHHE ONBITOR

M0 MOIVIEHHIO H300pakeHuii B BOTHYTOM H
BBHINYKAOM 3epranax. Habmoaenue n
OOBACHEHHE ONBITOB M0 NPEJIOMIICHHIO CBETa
HA FPAHMILE PATHYHBLIX CPEL, B TOM YHCIE
OMBITOB € NOJIHBIM BHYTPEHHUM OTPAKCHHEM.
Hccneosanne 3aBucumMocTy yria
MPEJOMJICHHA OT YI/1a NAJCHHA CBETOBOIO JIy4a
Ha rPaHNLE «BO3AYX—CTEKION.
Pacno3napanue SBjeHnii OTPAKCHHA W
MPEOMJICHHSA CBETA B MOBCEAHCBHOIN KH3HN,
AHanu3 H 0ObACHEHHE ARJICHHA ONTHYECKOIO
MHpaKa.

Pemenne 3anay ¢ Henoib30BaHMeM 3aK0HOB
OTPAKEHUS W NPETOMIICHHSA CBETA
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Qepepainyan padouan nporpamsa | Pusnxa 7

9 xnacest (Gazonwit yponens)

4.2 | JInu3bl B ONTHYECKHE 6 Jiunza. Xoa ayueii B imnze. | MNoayuenne n3o0pakennii ¢ NOMOUILIO
npuoopLI Ormrrnyeckas cucrema COOMPAIONILH 1 PACCCHBAKOIICH JIHH3,
(poroannapara, mukpockona | Onpeaenenue POKYCHOrO paccToauus u
u Teneckona. ['nas kax ONTHYECKOH CHABI cOOHpaloLIeii THH3LI.
ONTHYECKAR CHCTEMA. AHAIN3 YCTPOHCTBA M NPHHLMNG JACHCTBHA
Bansopykocts 1 HEKOTOPBIX ONTHYCCKNX NMPHOOPOR:
AVILHO30PKOCTE (poroannapara, MHKPOCKONA, TENSCKONA.
H3vueHHE MOACTH 11234 KaK ONTHYCCKOH
CcHCTEMBE. AHAN3 ABICHHIT OM30PYKOCTH
H JATLHO30PKOCTH, NPHHLKNA JACHCTBIA
OYKOB
4.3 | Pasaomkenne Genoro 3 Paznoxenne Oenoro ceera | Habmoaenne paznoxenns 6e10ro caera
CBETA B CNEKTP B crnekTp. Oneitel HetoTOHA. | B CEKT.
Cnoxenne cnekTpaibHbIX HabmoaeHnne u 00BACHEHHE ONMBITOB
useTon. Jlucnepeus csera 110 NOAYHCHHIO GE0ro CBETa NPH CAOKEHHN
CBETA Pa3HbIX LIBETOB.
ITposeaenne n 0OOBACHEHHE ONBITOB
MO BOCIPHATHIO LBETA MPEAMETOB NPH HX
HAOMIOACHHN YEPE3 LBCTOBLIC (PHILTPH
(LIBETHBIC OYKH )
Hroro no pazaeny 15
Painen 5. Ksanrosbie sigjienus
5.1 | Henyckanne 4 Onsiret Pezepdopna u OGcyaaenne uenm onsiros Pesepdopaa
NOMIOEHHE CBETA MAHeTapHas MOACIL aTOMA. | 10 HCCACA0BAHNIO ATOMOB, BBIIBHAKCHNE
aroMoMm Monens aroma bopa. rUNOTE3 0 BO3MOMKHBIX PE3yJLTATAX ONBITOBR
- Mienvekanue # noriomenne | B 3aBHCHMOCTH OT HPEONAracMoro CTpocHus
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cera aromoMm. Keauthl,
JInneituarsie cnexTpsl

aroMoB, (POPMYJIHPOBAHNE BbIBOIOB

H3 PE3YJILTATOB ONbITOB.

OOcyicIeHnE MPOTHBOPEYMIT NaaneTapHoii
MO/IEJTH aTOMA ¥ OCHOBAHHI JUIA rHNOTE3b!
bopa 0 craumoHapHbiX OpOHTAX HICKTPOHOB.
Habmoaenne CrulomHbIX # IHHERYaTHIX
CHEKTPOB HIIYUCHHS PA3/IHUHBIX BELLECTB,
OOBACHEHNE IMHEHYATHIX CICKTPOB H3JIYHCHHSA

Crpoeune aromHoro
Anpa

PannoakmBHOCTE. Asibha-,
Oera- ¥ raMMa-HTYHeHHA.
Crpoenue aroMHOr0 sapa.
Hykaounas monens
aromuoro ajapa. Msorornst.
PannoakTisHbie
npespauenns. fepuon
Moaypacnana aroMHbIX Aep

OOCYAUICHHE BO3MOKHBIX FUIOTES O MOACIAX
CTPOCHMA AJpa.

Onpeaenenne cocTasa saaep no 3alaHHbiM
MACCOBBLIM H 3aPAI0OBLIM YHCAAM W

MO MOJOKEHHIO B MEPHOIHYECKON CHCTEME
IEMEHTOR.

AHAIH3 HIMCHEHHUA COCTARA AJIPa H €ro
NOJIOKEHHUSA B MEPHOJANYIECKON cHeTeME

MPH U=PATHOAKTHBHOCTH.

Hcenenosanne TpekoB a-4acTHiL 110 roTOBLIM
(pororpadusm.

OOHapyKeHHe 1 WIMCPEHHE PAIHALIHOHHONO
(hoHA C NOMOLIBIO A03UMETPA, OLICHKA €ro
HHTEHCHBHOCTH.

Ananns OHOJOrMYECKIX HIMEHCHMIA,
MPOHCXOAAILNX NOA JeiCTBHEM
PAIHOAKTHBHBIX HINYUCHUI,

HMenons30Banne paanoaKkTHBHBEX HATYHCHMI
B ME/IMILNHE
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5.3 | Slnepubie peakiumu 7 { Anepusie peakunn. 3akousl | Pewenne 3aaa4 ¢ HCNOb30BaHHEM 3aKOHOB
i COXPAHCHMS 3apAA0BOTO U COXPAHCHUS MACCOBBIX M 3aPAAOBLIX YHCE
| MACCOBOTO HHCE. DHEPrHA | HA ONPEACTICHHE PE3VJILTATOB AJACPHBIX
i CBA3M arOMHBIX Aaep. CBa3b | peakuuii; aHanH3 BO3MOKHOCTH HIH
MACChI M IHCPruK, PCakumn | HEBOSMOXKHOCTH SJICPHOI peaKkimm,
CHHTE3a W JIEJICHHA A1ep. Ouenka IHEePruy CBA3N AJ1EP € UCNOIBI0OBAHHEM
- Herounnkm sneprin Conmna | popmyast Ditninreiina.
1 3pé3 Saepuas OBCYAACHNE NEPCICKTHE HCNOABL30BAHMS
uepreTuka. Jlelicreus YIPABJIAEMOro TEPMOSACPHONO CHHTE3A.
PAJHOAKTHBHEIX H3NYUeHNH | ODCYKACHHE NPEHMYLIIECTB M IKOIOIHHCCKHX
HA JKHBBIC OPIAHNIMBI MPOO/IEM, CBAZAHHBIX € AACPHOI IHEPreTHKO
Hroro no pasaneny 17

Hosropureasno-obotumarommii moayas

[Tosropenne u
0bolmenne

CO/IEPIKAHMA Kypca
(hu3nkn 3a 7-9 Knaceol

9

Cucremarnsaumns u
0000uIeHIE NPEAMETHOIO
COJICP/KAHUA U ONbITA
JCATEINBHOCTH,
npHoGpeTénHOro

MPH H3YHEHHH BCErO Kypea
(pu3nKH OCHOBHOTO 001IETO
ofpasopaHus.

[ToaroToBKa K OCHOBHOMY
rOCYAapCTBEHHOMY
IKIAMEHY 10 PHIHKE

JUIst 00YHAIOIMXCH,
BLIOpABLIMX ITOT V4eOHbI
npeaMer

Brinonxenne yueOubIx 3asannii, tpedylounmx
JICMOHCTPALIMH KOMTICTCHTHOCTEH,
XapaKkTePH3YIOLIHX eCTECTBEHHOHAYTHYIO
IPAMOTHOCT b

~ MPUMEHCHHA NMOTYHEHHBIX 3HANMI

JUIA HAYYHOTO OOBACHEHNS (PHIHIECKHX
ABJACHUI B OKPY/KAIOUICH NpHpoe,

B MOBCEAHEBHOMH JKH3HW W BbISABICHHA
(PH3HUECKHX OCHOB PA/IA COBPEMEHHBIX
TEXHOIOI Wi,

— NPHMEHEHHA OCBOCHHBIX
IKCNCPUMCHTANBHBIX YMCHHI

JUIR HCCACAOBaHNA (PHINYECKNX ABACHHI,
B TOM YHCJ/IE /U1 MPOBEPKH IMNOTE3

60
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H BLIABJICHHA 3aKOHOMEPHOCTEN,

Pemenne pacuérubix 3a1a4, B TOM YHCae
MPEANONAraloIMX HCNOIL30BaHNE (PHINYECKNX
MO/IENIeH H OCHOBAHHBIX HA COAECP/KAHHH
PAIHYHLIX PA3ACIOB KYpea (PH3HKH,
BrinosHeHne ¥ 3ammTa rpyninoBeix Wi
HHAHBUIYAILHBIX IPOEKTOB, CBA3AHHBIX

C COJCPIKAHMEM KYpCa (PH3HKH

Hroro no paszaeny 9
OBIIEE KOJIMYECTBO 102
YACOB T10 IMPOI'PAMME
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