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HOACHHTEJIbHASM 3AINTHCKA

[Tporpamma no ¢usuke 0A30BOI0 YPOBHS HA YPOBHE CpeaHero oduiero
o0pasoBannsa pa3paboTaHd Ha OCHOBE NOJOXKEHHH u TpeDOBaHMI K pe3viabTaTam
OCBOCHHA OCHOBHOH O0pA3I0BATENRHOH NporpaMMel, npeiactasienuwx 8 ©IOC
COO, a Taoke ¢ yuérom denepansHoil padodel nporpaMmbl BOCIHTAHHMA W
KOHUENIHKH npenojasanua yuebuoro npeamera «Duinkar B oDpaloBATEILHRIX
OPraHH3aMax Poccuiickoi Peaepanun, PEaIHIYIOIIHX OCHOBHBIC
00pa30BATEABHBIE NPOIPAMMBIL,

Cojepikanme nporpammsl 1o gm3nke HanpasieHo Ha  QopMHpoBaHHE
CCTCCTBCHHO-HAYYHOH  KapTHHel Mupa  ob0yuatommxces  10-11  knaccos npw
L'lﬁ}-"-iﬂHHH HX I!IJH’-.IHH'E Ha GazoBROM YPOBHC H3 OCHOBC CHCTCMHO-ACATCIRHOCTHOIO
nogaxona. [porpamma no gmsuke coorsercreyer tpebosanuam PIOC COO k
NIAHHPYEMBIM THYHOCTHLIM, TNPEAMETHBIM W METANPeaMETHLIM PesyIbLTaTam
{lﬁ}"-lﬂ‘llllﬂq d TAKHKE YHHTRIBACT HEOOXOJIHMOCTE PEATHIANNN  MEKTTPCAMCTHRIX
CBH3CH (PHIMKHM C CCTECTBEHHO-HAYYHBIMH yueOHRIMH npeameramu. B neil
ONPEIengOTCa OCHORHRIC HEAH HIVYeHHs (QHIHKH Ha YPOBHE cpeaHero obiuero
o0pa3opaHuA, NIAHHPYCMBIE PEIYILTATH OCBOCHHA Kypca (M3HKH: JTHYHOCTHHIE,
METaNpeAMETHRIE, TTPEAMETHLIC (Ha DazoBOM YPOBRHE).

[Tporpamsa no u3MKe BRIIOYAET:

« IUIAHHPYEMEIE PE3VILTATE OCBOSHHA Kypca M3IHKH Ha Da30BOM YPORBHE, B

TOM YHCIIE NPEAMETHRIE PE3YALTATEI N0 FoJaM 0DYYCHHSA;

« Ccosepaxanne yuedHoro npeameta «DHInKan 1o rogaM odDyIeHHA.

(Di3nka Kak Hayka O HauDoaee ODIIMX 34KOHAX NPHPOJILL, BLICTYNAA B
KadecTee yUeOHOro MpeaMeTa B WIKOIE, BHOCHT CYUIECTBEHHBIH BEIAA B CHCTEMY
aHauui 00 oxpyxaroniem mupe. Llkonsasii kype UMkl — cucTeMoobpasyommii
IUIA eCTECTBEHHO-HAYYHBIX Y9e0HBLIX NMPeJMETOB, NOCKOIbLKY (MHIHYECKHE 3aK0HBl
NEKAT B OCHOBE MNPOLECCOB M ABJICHHI, HIvHaeMmbix Xummueil, Ounonorme,
biamueckoil  reorpadmeii n actponomueil.  HenonwsoBannme H o aKTHBHOE
npUMeHeHHe  (UIMYecKHX  3HAHMIl  onpedenseT  XapakTep M pa3BHTHE
pasHooOpasHelX  TeXHOMOrHi B cihepe IHEPreTHKH, TPAHCNOPTA, OCBOCHHA
KOCMOCA, TMOIYHEHHA HOBHIX MATEPHAIOB € 341aHHBIMH CBOHCTBAMH H IAPYIHX.
Hayuenne (uinkn BHOCHT OCHOBHON BKIal B (JOPMHPOBAHME CCTECTBCHHO-
HAYHHOH KapTHHB MHpa 00ydaiommxcs, B GopMHPOBAHHE YMCHHIT NPHMEHATH
HAYHHLIT METOZ NOIHAHKA PN BLINOAHCHHH HMH Y4eOHBIX HCCISI0BAMHMIL.

B ocunosy Kypca (pM3IMEM 1M ypoBHA cpeasero obuero obpazoBaHusA
MOA0KEH PAA HACH, KOTOPBIE MOXKHO pPAcCMaTpHBATH Kak OPHHUMIB €ro
MoCTpOCHHA.



Hoen yerocmuocmu. B COOTBETCTBHH C Hel KYypC SABIACTCH JIOMMYECKH
IABEPIUIEHHBIM, OH COACPKHT MATEPHAT H3 BCEX paiaenos QMIHKM, BEIHOYAET Kak
BONPOCH! KAACCHHECKOIT, TAK 1 cOBpeMeHHON PHInKkn.

Hoea cenepamayun. B coOTBETCTBHM ¢ Hell martepHan kKypca HINkH
o0benuHén  BOKpyr dminueckux  Teopuii. Beayvmmm B Kypee  SBARETCA
hopMupoBanNe NPEACTARICHNH O CTPYKTYPHBIX YPOBHAX MATEPHH, BEIIECTBE H
nosae.

Hoea cyvmanumapuzayun. EE peanm3aums npeanonaraeT MCNnoiab3IoBaHHE
IFYMAHHTAPHOID NOTEHUHANA (PHINYECKOH HAVKHM, OCMBICJICHHE CBASH Pa3BHTHA
sk ¢ paisuTHeMm  oDwlecTBA, a4  TAKKE C  MHPOBOIIPEHYCCKMMM,
HPABCTHCHHLIMH H IKOJIOTHYCCKHMHN IIpﬂ-ﬁJIEHHMH.

Hoea  npuxaaowon  nanpasienwocmu.  Kype  (m3mkn  npeanonaraer
IHAKOMCTBO € HIHPOKHAM EPYTOM TCXHHYCCKHX H TCXHOMOIHHYCCKHX npunn:&:mmﬁ
H3YVHCHHBIX Tf.‘l.'lpl-!ﬁ H 3AKOHORE,

Haes  axonocusayuu  peaiMsyercs  NOCPEACTBOM  BBCACHHS  WICMEHTOB
COOCAaHHA, NOCBAIEHHLIX  IKOJOrHHMECKHM I'Ipﬂﬁ.l'll’.':!'-'lﬂﬂ-i COBPCMCHHOCTH,
KOTOPLIC CBA3AHLI C PajiBHTHCM TCXHHEH H 'I‘EHIIGJIGHIH, a4 TAaKWRT ﬂﬁE}'H{ﬂCHHH
ﬂ[lt}ﬁJlEH PALHOHANBHOID TIPHPOAONOIL30OBAHHA H IKONAOTHUECKOI DE30MACHOCTH,

CTep#HEBRIMH WIEMECHTAMM Kypca (PMIHKH Ha YpoeHE cpeaHero obmero
00pasoBaHMA HBNNIOTCH (PHINMCCKHE TeopHH (fopMHpOBAHHE NPEACTABIEHHH ©
CTPYKTYPE MOCTPOSHHA (PHIHYECKOH TeopHH, PO (PYHIAMEHTANBHLIX 3AKOHOB M
NPHHITHINIOE B COBPEMEHHBIX  TPEACTABICHHAX O  [pHpOLe, rpaHdnax
NMPHMEHHMOCTH  TCOPHil, ANA ONWUCAHHA ECTECTBEHHO-HAYYHBIX HBACHHH W
NMPOIECCOR ),

CHCTEMHO-IEATENLHOCTHBIH MOAX0A B EYpCe (M3INKH peanu3yercs npewie
BCErO 3a CHET OPraHM3alHH IKCNEPHMEHTATLHOH JEATENLHOCTH 0DYVHAIIHXCA.
Hna Dazosoro ypoBHA Kypca (HIMKH — 3T0  HCIONL30BAHHE CHCTEMBI
(ppoHTANLHEIX KPATKOBPEMEHHBIX IKCOEPHMEHTOR M nadopartopHex  padot,
KOTOpble B AporpaMse no guznke obbeanHensl B obmMil CnNcoK yueHHHECKHX
npakTideckux pabor. Beulenenne B ykazaHnowm nepedse nabopatopHeix pabot,
NPOBOAMMBIX JUIN  KOHTPOAN H  OUCHKH, OCYUIECTBARETCH  YHACTHHKAMH
00pa3oBATEILHOID MPOLECCa MCXOAA M3 OcoDEeHHOCTEH MIaHMpPOBAHHA ©
ocHamenna kKabunera ¢wmankn. llpn  sTom  obecneuuBacTca  OBAAACHHE
00VHAIOUIHMHCH YMCHHAMH TPOBOIHTL KOCBEHHBIE H3IMEPEHHA, HCCISA0BAHHA
JABHCHMOCTEH  (PHIMMECKHX BENHYMH H  NOCTAHOBKY ONBITOB N0 NPOBEPKE
NpeIOKEHHBIX THIIOTES,

bosiblioe BHHMAHME VACAAETCA PEIIEHHID PACYETHBIX H KAYCCTBEHHBIX
sanaq. Ilpa srom ana pacdETHBIX 3334 NPHOPHTETOM ABINIOTCH 3a0a4H ¢ ABHO
3aaHHoi PU3IHYECKOl MOACLIO, NOIBOIRIOUIHE TPHMEHATD H3VHCHHBLIE 3aK0HLL H



JAKOHOMEPHOCTH KAK M3 OJHOTO pa3jiena Kypca, TAKk H HHTSIPHPYA 3HAHMA W3
paszupix pazaencos. LA kauecTBEHHLIX 3214 NPHOPHTETOM ABAAIOTCH 3a1aHHA Ha
OOBACHEHHE NPOTEKAHHA (HINYECKHX ABICHHI M MPOLECCOB B OKPYRAKILESH
#U3HH, Tpedyiowme sBubopa (mIndecKol MOAETH AN8 CHTYALUHH TPAKTHKO-
OPHEHTHPOBAHHOIO XapakTepa.

B coorsercreun ¢ tpeboanuamu  PIOC COO gk marepuansHo-
TEXHHYECKOMY oDecnedeHnio yuedHOro npouecca 0a30BHIH  YPOBEHL Kypca
hu3mkn Ha ypoBHE cpeadero oduero odpasoBaAHHA JLOJIAKSH HIYYATLCH B YCIOBHAX
npeaMeTHOro Kabnuera (pHIMKH MM B YCIOBHAX MHTEIPHPOBAHHOIO KabuHETA
NMPEAMETOB ECTECTBEHHO-HayuHoro umkna. B kabumere dminkn pomsso OWTh
HeobDxoaumoe naboparopioe 00OPYIOBAHME LIS BRINOJHCHHA YKAIAHHBIX B
nporpaMme 1o PHINKE YH4eHHYECKHX NMPAKTHYECKHX padoT M JIeMOHCTPALHOHHOE
obopyaoBanne.

Hemonctpaunonnoe  obopynoBanne  (OPMHPYETCE B COOTBETCTBHM  C
MPHHLITHTTOM MHHHMAIBHON  JOCTATOMHOCTH M oDeCneynBacT MOCTAHORKY
MEPCHHCACHHBX B porpaMMc no {I}HTHHE KTIOMCBRLIX ﬂCMDHE’TpHUH“ A8
HCCTICI0BAHHA H3IYHACMBLIX ABJICHHI H Mnpoucccon,  MMIHPHYCCKHX H
fIJ}'IﬂHHL‘-‘H'I'HJlLHhIH FAKOHOB, HX TEXHHYCCKHX HFHHEIIGHHH.

NabGoparopnoe obopynoBanMe U8 YYEHHUECKHY NpakTHYecKux  pador
hopmupyeTCs B BHIC TEMATHYCCKHX KOMIUICKTOB M 00SCNECYHBACTCA B pacuére
QIAHOTD EKOMIUICKTa Ha JIBYX ﬁﬁ}"-lEH'IIllHKEH, Temarnueckne KOMIIEKTHI
naGoparopHoro  o0OpYIOBAHKA JOMKHE ORITE NOCTPOSHL HA KOMIUIEKCHOM
MCTIIONB3OBAHHH AHANOTOBKX M UMDPOBLIX NMPHOOPOR, 8 TAKIKE KOMILIOTEPHEIX
HIMEPHTENBHEIX CHCTEM B BHJIE IIH(POBLIX NadopaTopHil.

OCHOBHEIMH LETAMH H3y4eHHs (PuInKH B 0DmeM oDpazoBaAHNH SRISIOTCH:

« (opMHpOBAHHE HHTEPECA W CTPEMICHHA O0yHAlONIHXCA K HAYYHOMY
HIYMEHHID NPHPOILL, PalBUTHE HX HHTEANEKTYANBHBIX W TROPYECKHX
cnocobHOCTEI;

«  Pa3BHTHE NPEACTABICHHH O HAY4YHOM METO/E NO3HAHNA H PopMHpOBAHHE
HCCIIEI0BATENILCKOrD OTHOMICHHR K OKPYRAIONINM ARICHHAM;

o (OPMHPOBAHHE HAYYHOIO MHPOBOIIPCHHA KAK PEIYILTATA HIVHCHHA
OCHOB CTPOCHHA MATEPHH 1 yHAAMEHTANBHBIX 3AKOHOB QHIHKN;

« (opuupoBaHHe yMeHHIT OOBLACHATH ABJCHHA €  HCHONLIOBAHMCM
(pHIMHCCKAX 3HAHWI B HAYHHBIX JOKA3aTeIbLCTE;

« (hopMHPOBAHHE NPEACTABICHHH O pPonH (PHIMKH JNA PAIBHTHA JAPYTHX
CCTECTBEHHbIX HAYK, TEXHHEH H TEXHOIOTHII.

Hocrimenne »THxX uened odecneuHBACTCA PEILCHHEM CASAVIOUIMX 3ala4 B

MPOLECCEe HIVYEHHA Kypca (PHIMKH Ha YPOBHE CpelHero obiero odpasopaHns:



« npuobpeTeHHe CHCTEMBI IHAHWH 0b obnImx thiamgecknx
FAKOHOMCDHOCTHX,, FTAKOHaN, TEOPHAX, BEITHOYAH MEXAHHEY,
MOJCKYAAPHYH  (PHIMKY, WIEKTPOAHHAMHKY, KBAHTOBYIO (M3INKY M
WIEMEHTHI AcTpOPHINKH;

o (POPMHPOBAHHE YMEHHI NPHMEHATH TEOPETHYECKME 3HAHUA  And
O0BACHEHHA (PUIMHECKHX HBACHMIA B [OpHPOAE M N8 NPHHATHA
NPAKTHYECKHX PEILEHHI B NOBCEIHEBHOI HKHIHH;

* OCBOCHHE CHOCODOBR pPCIICHHA PasiH4HBLIX 33184 C HBHO  3a1aHHOI
(pHIMHECKO  MOARNBIO, 3AMAY, [OAPATYMEBAIOIWIMX  CAMOCTORTCIILHOE
co3nanne puIMHeckoil Moaenn, A1eKBATHON YEA0BHAM 3a1a4H;

o [OHMMAHHE (QHIMYECKUX OCHOB M NPHHIMINOB JCHCTBHS TEXHHYCCKHX
YCTPOHCTE H TEXHOMOMHYECKHX MPOLECCOB, HX BIHANHA HA OKPYHAIOUIYIO
Cpeay;

s ORJAICHHE METOJMAMH CAMOCTONTENLHONO NIAHMPOBAHMA H NPOBEIACHHA
(PHIMYCCKHX IKCICPHMEHTOB, AHANM3a H HHTEPOpPETaUMN HHPOpMALIHA,
ONpeASIeHHS NOCTOBEPHOCTH NONYYCHHOID Pe3yibTaTa;

*  COVIANHE YCIOBHIT I8 PASBHTHA YMCHHA NPOCKTHO-HCCIE0BATE/ILCKON,
TBOPHECKOH ACHTENBHOCTH.

Ha wayuenme dmauen (Dasoswslil ypoBEHL) HA YpoBHE cpeiasero obuero
obpazoranua oreoauTed |36 yacos: B 10 knacce — 6% wacos (2 vaca B neaeno), B
Il knacce — 68 wacos (2 yaca B Heaemo),

[MpeanaraeMeiii B nporpaMme no Quinke nepeyers Na0OPATOPHBIX H
NMpaKTHYECKHx paboT ABANETCH PCKOMEH/IOBAHHBIM, YYHTENL Jelnacer Beidop
MPOBEACHHA NabopaTopHLIX padoT H ONBITOB € YHETOM HHAHBHIYATBHBIX
ocoDeHHOCTE 00yYaoIIHNCA.



COAEPAAHHE OBYUYEHHA
10 KJIACC

Pasnen 1. Duinka n METOAL HAYMHOIO NOIHANNN

Pusnka — Hayka o npupoae. Hayunsie METOAbl NOZHAHHA OKPYRAOWIETO
Mupa. Ponab  OKCHEpHMEHTa W TEOPHM B NPOUECCe  NMO3HAHMA  [PHPOJILL.
IKCHEPUMENT B (pH3HKe.

Mogemmposanne usHucckux ABIeHUE ¥ nponeccor. Hayunwe runoressl,
(PHIHYCCKHE 3aKOHBI B TCOPHH. [ paHHIlbl TPHMEHHMOCTH PHIHYCCKHX 3AKOHOB.
[TpuHIMT COOTBETCTBHA,

Pone m mecto i3k B (POPMHPOBAHHH COBPEMEHHON HAYYHOH KapTHHEL
MHPA, B MPAKTHYIECKOH JIEATENBHOCTH NI0ACH.

Henonempayuu

AHANOTOBLIE W UHPPOBBEIE HIMEPHTENLHLIE NPHOOPE], KOMIBIOTEPHBIE
JATYHEH.

Paygen 2. Mexanuka

Tema l. Kunemamura

Mexaanueckoe apwkeHue. OTHOCHTENBHOCTE MEXAHMHYECKOTD [IBHIKESHHS.
Cucrema otcuéra. TpaexkTopns.

[lepememenne, cKOpocTh (CpelHAA CKOPOCTB, MIHOBEHHAA CKOPOCTH) M
VCKOPEHHE MATEPHANBHON TOYKH., MX MPOEKIHH HA OCH CHCTEMBI KOOP/HMHAT.
ClnoeHnHe nepeMeitieHnii M CI0KeHHe CKOPOCTeii.

PaBHOoMepHOE H PaBHOYCKOPEHHOE npamonnHeinoe apwkenue. [padmxn
JABHCHMOCTH  KOOPIAHHAT, CKOPOCTH, YCKOPCHMA, [YTH W [IepeMelieHns
MATCPHAILHON TOUYKH OT BPEMECHH.

Ceoboanoe nagenue. Yexkopenue croBOAHOIO NALCHHS,

Kpupoauuneiinoe  asmwenne.  JIsikenne  martepuaibHOR  TOMKM 1O
OKPYRHOCTH € MOCTOAHHONH N0 MO0 CROPOCTHLIO. Y IoBad CKOpPOCTh, JHHCHHAR
ckopocts. [lepuoa u yacrora obpawennd. LIeHTpocTpeMHTCIEHOE YEKOPEHHE.

Texunueckne yCrpoiicTBa #  NPAKTHYCCKOE NPHMCHEHHE:  CIMIOMETP,
ABHACHHC CHAPAIOR, HCIHLIC H pﬂHﬁ‘IIIIHC Nnepeiavm.

Hevonempayuu

Moaens cHcremsl oTcuéra, HTKOCTPAIHA KHHCMATHYCCKHX XapakTCpHCTHE
JBHARCHHA.

l'!pmﬁpaauuaum: JIRHGECHHE € HCNOTBIOBAHNEM MPOCTRIX MCXAHHIMORB,

[MajeHue Ten B BOIIYXES H B PA3PEHCHHOM NIPOCTPAHCTRE,

Habmonenne JABMACHHA Tena, OPOIICHHONO MO VIVIOM K TOPHIOHTY W
FrOpHI0OHTAIBHO,



Hamepenne yekopenns cBOGOIHOTD MaIeHnA.

Hanpasnenne cKOpOCTH NPH JABHKEHHH N0 OKPYRHOCTH,

Vuenuueckutl sxenepunienm, aabopamopime patboms

HiyueHnne HEPaBHOMEPHOTO JBHMKEHHA € LEABK ONPEIeIeHHA MIHOBEHHOI
CKOPOCTH.

Hecneaopanue COOTHOWEHMS MEAIY MYTAMH, NOPOIHASHHBIMH TENoM 34

NOCHEA0BATENbHBIE PABHBLIE MPOMEKYTKH BPEMEHH NPH  PaBHOYCKOPEHHOM
JNBHACHHH ¢ HAYAILHOH CKOPOCTBIO, PABHOI HYJIH.

Hiyuenne ABHKEHHA IAPHKA B BATKOI MHIKOCTH.

H'i-}"-IEHHE JABHAECHHA TCIa, EI']]UI]IE‘HHDTD FOPpH3OHTAIBHO,

Tewa 2. Junavura

Hpuuumn  ornocwrensuoctn lanunes.  llepewii sakon  Huworowa.
Huepunansuble CHCTEMBI OTCUETA,

Macca rena, Cuna, Hpunumn eynepnosuunn cun. Bropoii sakon Helotona
8 MarepHanbHoi ToukH. Tpernil sakon HeloTona L1 MatepHaiibibIX TOUCK.

Jakon  scemupuoro tarorenus. Cuna taxecrn. [lepsan  kocmmueckas
CROPOCTE.

Cwuna ynpyrocti. 3akon ['vka, Bec tena,

Tpenne. Buaw rpenua (nokos, ckonbsmennd, kauenun ). Cuna tpenns. Cyxoe
Tpenne, Cana TPeHHA CKONBKEHHA W cHia Tpernd nokod. Koaddmmment tpenms,
CHia cCOnpoOTHBACHHA NPH JIBHACHAN TEAA B MHIKOCTH WK rase,

[NocTynarensHoe 1 BpaliarelbHOe JIBHKEHNE aDCOMIOTHO TBEPAOTO Tena,

Moment cuaw oTHOCHTENRHO oOcH  Bpamendd, [liewo cunwl. Yenosns
paBHOBECHA TBEPIOrO TEa,

Texnuueckne VCTpoOHCTBA MW NPAKTHYCCKOE NPHMEHEHHE: TIOMIIHNHHKH,
JABHACHHE HCRYCCTECHHBIA CITYTHHKOHR.

ﬂe_uam'mpauuu

sBienne HHEPIHH.

EPEEHEHHE MaCcc H'EIEHMIJ,E[EE':].CTB}’IDLLI,HK TEM,

Bropoi 3akon Hewotona,

Hamepenne cun,

Crnowenne cu.

JaBMCHMOCTE CHIBL YIIPYTOCTH OT Ae(hOPMALIHH.

Hesecomocts. Bec Tena npi yCKOPEHHOM NOALEME W MATCHHN.

r_‘[_'IE.BHEHIIE CHIT TPEHHA MOKOH, KAMCHHA H CEOJIBMRCHHA.

Ycnosua papHOBECHA TBEPAOTO Tena. Bkl papHoBecHs.

Vuenuveckuit axcnepunienm, aabopamopinie panomai

Hayuenne apmmenna OpycKka no HAKIOHHOH [IOCKOCTH.



Heenenopanne 3aBHCHMOCTH CHI YIPYIOCTH, BOIHHKAIONIMX B NPYHKHHE H
pesutososm obpastie, ot uX Jeopmaiiu.

Hecnenopanne yenosmil  papHOBECHS TBEPAOIO Teja, HMMEWIMIEND 0OCh
BPALIEHHA,

Tema 3. Jaxkonw coxpanenus 6 Mexanure

Hynynee matepuansHOil TOUKH (Tena), CHCTEMB MATEPHAILHBIX TOYCK,
Hmnynse cHABIL 0 HIMEHEHHE HMNYALCA Tead. JAKOH COXPAHEHHHA HMIYILCA.
PeaktnBnoe asmsenne.

Pabora cnnel, Momuocts ciibl.

Kuuernyeckas sueprus sarepuansHod toukd. Teopema o0 MIMeHeHMH
KHHETHYECKOI FHCPIHH.

[Horenumansnas IHEPIHA. [Horenumnansnas YHEPIrHA VIIPYTO
nedopmuposanbioil npyakanw.  [lotenupanshas  sueprna  Tena  BOIHIH
NOBEPXHOCTH Jemim.

[Morenunansibie H HENMOTCHUHANBHLIC CHIThI. Crstib pﬂﬁl:ﬂ'l:-l
HENOTCHIMANBHBIX CHA € HIMCHCHHEM MEXaHHYeCKOH JHCPIHH CHCTCMBL TCIIL.
Jakon COXpatcHHA MEXAHHYCCKOH FHCPIrHM.

Yrpyrue u Heynpyrue croJkHOBEHHA,

Texuuveckue yerpoiicTRa M NpaKTHYCCKOE NMPHUMEHCHHE: BOAOMET, Konép,
MPY#RHUHALIH MHCTONET, IBHAKEHHE paKeT.

Hemonempau

3akoH coxpaHeHns HMITYIILCa,

PeakTHBHOE JBHIKEHHE.

[Mepexon noTeHNHANEHON FHEPTHH B KHHETHYECKYIO H 0DpaTHO,

Vuennveckuin sxenepusmenm, jadopamopise patoma

Hayuenne abcomoOTHO HEYNPYTOro yaapa ¢ noMoulbi JIBYX OJHHAKOBEIX
HHUTAHBIX MAATHHKOB.

Heenenopanue cBa3n padboThl CHIBL C HIMEHEHHEM MEXAHHMECKOH YHEprum
TENa Ha MPHMEPEe PACTAKEHHA PE3HHOBOID KIYTA.

Paspen 3. Moaexkyanpuas GuIHKa 0 TEPMOITHHAMHKA

Tema 1. Ocnosst MOAEKYARPHO-KEHEMUNECKON MEOPUn

(ICHOBHBIC MONOHKCHMA MOJICKYIAPHO-KHHETHYCCKOH TEOPHH M HX ONBITHOS
obocHoanue. bpoyuosckoe asmwenue, Juddyiun. Xapakrep ABHKCHHA #H
BIMMOACHCTBHA YacTHll pewecTsa. Moaeam crpoedHs rasoB, HHAKOCTEH #
TBEPABIX TeA W 0OBLACHEHHE CBOMCTS BEUIECTBA HA OCHOBE FTHX Moaenei. Macca n
pasmepsl Mosiesyn. Komnuecrso sewectsa. [loctoannan Asoraagpo.

Temnosoe pasnosecne. Temneparypa u eé usmepenne. Llkana remneparyp
Lleancus.



Mopens waeansHoro  raza.  OcCHOBHOE  ypaBHEHHE — MOJIEKYIAPHO-
KHHETHYECKOH TEOpPHH HAeMIbHOrO raza. AGCoMOTHAS TeMmnepatypa Kak mepa
cpefHell KMHETHYECKOH OSHEPIHMH TEeIUIoBoro ABMaeHHs dactuu rasa. lllxana
Temneparyp Kenssuua. ['asossie 3akonsl. Ypasuenne Mennencesa—Knaneiipona.
Jaxon [lanstona. Mzonpoueccsl B MASAABHOM Ta3e C NOCTOAHHBIM KOJHYECTBOM
pettecTsa. ['pamueckoe npeactasieHHe HIONPOLECCOB. H3OTEPMA, HIOXOPA,
3obapa.

Texunueckue yorpoiicTBa W NPAKTHYCCKDE TNPHMEHEHHE:  TEPMOMETP,
Daposmerp.

Hemonempayuu

OneiTel, A0Ka3LIBAIONINE JIHCKPETHOE CTPOCHHE BeulecTsa, (ororpadum
MOJICKYJ] OPraHHYecKHX COeIHHEHMH,

Onwirel no guddpy3nn wUaKocTel 1 rasos.

Mouens GpoyHOBCKOTO JIBHACHHA.

Moaens onsrra llrepua.

OnbiTet, JOKATRIBAROLIINE CYLICCTROBAHNE MCEMOICKYIAPHOTO
BIAHMOEHCTBIA,

Mojies, HUTIOCTPHPYIOWIAA NPUPOILY JABICHHA 433 HA CTCHKH COCY A,

Onetsl, HIUTHCTPHPYIOHHES YPABHCHHE COCTOAHHMA HACAILHOTO  raja,
H30MPOIICCChI.

Vuenuneckut sxenepusenm, aatopamopnste patomst

COnpenenenne Maccsl BO3IYXA B KJIACCHOH KOMHATE HA OCHOBE WIMEPCHHI
00BEMA KOMHATEI, JABICHHR H TEMIIEPATYPhI BO3/IVXA B HEH.

Heenenopanne 3aBHCHMOCTH MERKTY TTapaMeTpaMi COCTOAHHA PaspeReHHoro
rasa.

Tema 2. Ocnoss mepmodunamuru

TepmoauHamuveckas cucrema. BHyTpPeHHAS JHEPrHA TepMOIHHAMHYECKOH
CHCTEMB! H crioco0w e€ wamenenna. Konngectro Tennots u padbora. Bayrpennsas
IJHEPrHA  OJHOATOMHOIO  HIAEAIBLHOTO  Tala. Buast  tennonepesaqu:
TEILIONPOBOAHOCT, KOHBEKIIHA, HANTYHeHHE. YIelbHad TeMNOEMKOCTE BELIECTRA.
KoangecTBo TEIOTH NPH Teraonepeaa3e.

[Monarwe o6 aanabathom npouecce. llepewiil 3aKOH  TEPMOIMHAMHKR.
[puMenenue Nepeoro 3aKoHA TEPMOJAHHAMHKH K nionpoueccam. ['padmueckasn
HHTEpNpeTaiHa paboThl rasa.

Bropoii 3akon TepMoauHaMikn. HeobpatnMocTs Mpoueccos B npHpo/e.

Tennoewie  mamuusl.  [lpuHunnm  geficTtBus TENANOBBIX  MALLMH,
[lpeobpasopanns IMeprud B TeIoBwX Mammuax. Kosddmuuent nonesnoro
neiicreus Temnopoil Mawmusl, Lnkn Kapro w ero koadupuunent nonessoro
NeicTBus. DRON0THYECKHE TPOGIEMBl TEIIOIHEPICTHEH.



Texuudeckne yCeTpoiicTBa M OPAKTHHECKOE NPHUMEHEHHE: JBHIATEb
BHYTPEHHETD Cropanus, OBITOBOH XONOAHIBHHEK, KOHIHIIMOHED.

Hemonempayuu

HimeHeHne BHYTPEHHEH IHEpPIrUM Tena NpH COBEPIICHHH padoThl: BbINET
npodkH w3 OYTHUIKH 1O0J AeHCTBHEM CEKATONO BO3IYXa, Harpesanne >pupa B
TATYHHOH TpyOKe NyTéM TPEHHA ( BHACOACMOHCTPALIHA ).

HimeHenne BHYTPEHHEH JHEPrUH (TEMIIEPATYPH ) TERA MPH TeIonepeaaye.

Onwt no ammabarHoMy PacClIMpPeHHIo  BORIYXa (ONBIT ©  BOYIYUIHBIM
OFHHBOM ),

Moaenu naposoil TYpOHMHBL, IBUIITENA BHYTPEHHENO CrOPaHA, PEAKTHBHOIO
JIBHIATEIIA.

Vuennvecruii axenepumenm, aaGopamopusie pacomai

Hamepenne yaensHol TenaoémMKocTn.

Tema 3. Acpecamnusie cocmoanun sewecmea. Pazoeste nepexodn

[Mapoobpasosanue n kouaencauns, Henapenue n kunenne, AbBcomorHan w
OTHOCHTENLHAR BIAKHOCTL BO3Ayxa. Hacenuewnsii nap. Yneaswas tennora
napoodpasoBanui. 3aBHCHMOCTL TEMNEPATYPHLI KHITCHHA OT JaBICHHA,

Teépaoe reno. Kpucrammueckue v amoppuuie Tena, AHHIOTPONHA CBOHCTE
kpHcTaios. AKuankne kpueramisl. CospemenHsie Marepuanst. [lnasnenwe
KpHCTAUTHIAIMA. ¥ aensHas Tenaora niasneand. CyonnManns.

Ypasrnenue Tennosoro danaxca.

Texauveckne YyCTpoHCTBA H NPaKTHYECKOE NPHMEHEHHE: THIPOMETP H
MCHXPOMETP, KAMOPHMETP, TEXHOMOTHH TIOIYYEHHS COBPEMEHHBIX MATEPHANIOR, B
TOM YHCIE HAHOMATEPHAIIOR, H HAHOTEXHOIOTHH.

Hemonempayuu

CroiicTBa HACKIIEHHBIX MAPOB,

Kunenne npu NOHHKEHHOM JIABIEHHIL.

Cnocodsl H3MepeHHs BIAKHOCTH,

Habmonenue HarpesaHia o IaBIeHNa KPHCTALTHYECKOTO BEIECT .

JlemoHCTpaLU#s KPHCTALIOB.

Vyenuvweckuts sxcnepumenn, 1aoopamopisie patom s

Hamepenne oTHOCHTEIBHOH BAGKHOCTH BORIYXA.

Pasaen 4, DNexTpoanHaMuKa
Tema I, Inexmpocmamura
DNEKTPHIALMA TeA. NeKTpHuecknil 3apaa. Jlea BHAa VIEKTPHHECKHX
sapaaos. [lpopoauukn, IMVICKTPHEH H NOAYNPOBOAHHMEH. 3aKOH COXPAHEHHSA
WIEKTPHHECKOTO 3apaia.
Biaumoneiicrane sapsaaos, 3akon Kynona., Toveunsil aMekTpuucckrii sapsi.
'3'J'EEI'¢1'|HI'-IE1.‘:HI}E MoJIe. HEIT[JH'}HEHH{'IL‘"H MIEKTPHYCCKOra  [1OJI4. n]]HHIIHII



CYNEPHOIHIINK ieKTpH4eckux nojei. Jlnaun Hanpax€HHOCTH MMEKTPHYECKOro
noas.

Pabora cun  anexrpoctarmdeckoro  nong,  Ilorennman.  Pasnocts
noteHuHanos. [IpoBoAHMEN H  AMYIEKTPHKM B WIEKTPOCTATHYECKOM  nojie.
Juanexrpuyeckas NpoHHIAEMOCT.

nexTpoémrocts. Konaencartop., DnekTpoéMEOCTh IIOCKOT0 KOHIEHCATOPA.
THeprug 3apAKeHHOTD KOHASHCATOPA.

Texunueckne yoTpoiicTBa M NPAKTHYECKOE NPHMEHCHHE:  WIEKTPOCKOI,
MICKTPOMETP,  VIEKTPOCTATHYECKAR  JAlIMTA, 3A3eMICHHE WIEKTPOnpuiopos,
KOHJICHCATOP, KONHPOBATLHLIL annapar, cTpyiHbii mpUHTEep.

Hemoncmpayuu

Yerpoiictso 1 npHHIKN ASCTBUA VICKTPOMETpa.

Baanmoaekicrane HAMICKTPHIOBAHHLIX T,

BJIISI'.‘I'FH‘-IWKOE oJIe 3apAAkcHHBIX TEN.

ﬂpwmmumn B AICKTPOCTATHYCCKOM T10JIC.

'3JI¢K1‘|JG-ETH1'H‘I{}EHH.H 3amuTa,

,ﬂ,H'}JIL':HTpHHH B WICKTPOCTATHYCCEOM TTOJIC.

FaBHCHMOCTD ":!JII;':HTP{TEMH{\ETH MIOCKOrD  KOHJACHCATOpa OT  [OIag
[UTACTHH, PACCTOAHHA MCEHIY HHMH H ﬂll‘]ﬂﬂﬂ‘p“‘iﬁfﬁﬂﬁ MPOHHUAEMOCTH.

FHEPTHs JAPAKESHAOND KOHJCHCATOpA,

Vuenuneckutt sxenepusenm, aabopamopnste patomst

Hamepenne ek TpoEMKOCTH KOHASHCATOPA,

Tema 2. Mocmosnnwii 2exmpuneckui mox. Toku ¢ paziuunsix cpedax

DNEKTPHYECKHI TOK. YCNOBHS CYUICCTBOBAHHA  3MIEKTPHYCCKOrO  TOKA.
Herounnkn Toka. Cnna toka, [octosHHkI TOK.

Hanpsaenne, 3akod Oma 118 yHaCcTKa LEnH.,

JNEKTPHYECKOE  CONPOTHBICHHE. YIEAbHOE CONPOTHBISHHE BEIECTBA.
[locnenoparensHOe, NAPANACALHOE, CMEIIAHHOE COEITHHEHHE TPOBOJIHHKOB,

Pabora oanextpuueckoro Toka. 3Jakod  Jbwoyvis—Slemna,  MommocTts
WEKTPHULCKOIO TOKA.

DNEKTPOABHAKYIIAA CHIA W BHYTPEHHEE CONPOTHBICHHE HCTOMHHKA TOKA.
Jakon Oma A noaHon (3aMKHY T ) MEKTPHYECKoH nenH. KopoTkoe saMblKaHme.

EKTPOHHAS  [POBOJAMMOCTE  TBEPALIX  METALIOB.  3aBHCHMOCTh
CONPOTHBICHHA METAIOB 0T TeMneparypsl. CBepXnpoBOIHMOCTE.

JnexTpHYecKHil ToK B BakyyMe. CBOHCTBA AMMEKTPOHHLIX MTYYKOB.

[oayoporoguukn.  CobcTBeHHa® W NPHMECHAs MPOBOAMMOCTD
noaynpoeoauukos. Ceoiictsa p-n-nepexoga. [lonynposoaHHKoBLIE TPHOOPEL.

JNEKTPHYECKHMI TOK B PacTBOpax M pPaciuiaBax  WICKTPOIHTOB.
FNEKTPONHTHYECKAN AHCCOLHALINA, DNeKTPOIHS.



'3JTEIFI‘|]H'-IEEHHFI 10K B ratax., CaMoCTOATEeNbHKIT H HeCaMOCTONTElILHBIH
paspsaa. Monuus. [nasma.

Texuugeckne yCTpOiCTEBA W NPAKTHYECKOE [IPHMEHEHHE. amMmIlepMerp,
BOJILTMETP, PEOCTaT, HCTOYMHMEM TOKA, MIEKTPOHATPEBATE/LHBIE TPHOOPSI,
WVIEKTPOOCBETHTENILHIE MPHOOPLI, TEPMOMETP CONPOTHRACHHS, BAKYYMHBII IHOIL.
TEPMHUCTOPEL H (HOTOPEINCTOPLI, NOAYTPOBOIHHKOBLIH IHOL, FJIbBAHNKL,

Henonempayuu

Hamepenne CHibl TOKA M HATPAAKCHHA.

JasHCcHMOCTE CONPOTHRACHHA UHIHHAPHYCCKHX NPOBOJAHHKOB OT ITHHLL,
MUTOHEANH TTONEPeYHOTro CCHCHHA B MATCPHA.

CMEIIaHHOE COLAHHECHNE NPOBOJHHKOB,

[lpamoe  wimepenne snexTpoasmmymiein cansl.  Koporkoe saMblkaHue
FANLBAHHYSCKOTO AIEMEHTA W OLCHKA BHYTPEHHETO CONPOTHBICHNA.

FABHCHMOCTE CONPOTHRICHHA METANIOB OT TEMIEPATYPSI,

[TpoBoauMoCTs MEKTPOINTOR,

Hekposoii paspaa v npoBoIHMOCTE BO3IYXA,

OUHOCTOPOHHAR NPOBOAHMOCTE JAHO/A,

Vyenuuecrut sxenepunenm, agbopamopunte patoms

Hayvenne cMeliaHioro coeiHHeHUA Pe3HCTOpPOs.

Hamepenne nekTpoBmaymicH CHIIBI HCTOYHHKA TOKA H €ro BHYTPCHHETO
CONPOTHRIEHHA.

Habmoenne anexTpoinsa.

MexnpenMernbie cBa3N

Hayuenne kypea dusnkn Dasosoro yposHd B 10 knacce ocylmecTBisercs c
YUETOM COJASPAATENbHBIX MEKNPEAMETHRIX CBAZEH C© KypcaMu MaTeMaTHEH,
OHONOMMHA, XHMHH, Feorpadii H TEXHOIOIHN.

.HE'.HE‘HPM.HEMHME NONAMNA, CBAZAHHBIE © H3IYUYCHHEM MCETOI0B HAYYTHODD
NOIHAHMA: ABICHHE, HAYYHBRIH (aKT, rHNoTesa, MHINYECKas BeIHYHHA, 33KOH,
TCOPHA, H:—].E'.TH'I.'.!I.IIZEHH'IE.!+ IKCTIEPHMEHT, MOJACTHPOBAHHE, MOACL, HAIMEDCHHC.

Mamewvamura. pcHli€HHC CHCTCMbI }"pEBHEHIII:i., IHHEeHHanA l:],}}I'HH.I.lHH.
napabona, runepbona, ux rpadmkn 1 cBOHCTBA, TPHIOHOMETPHYECKHE (PYHKIMM:
CHHYC, KOCHHYC, TAHICHC, KOTAHTIEHC, OGCHOBHOC TPHIMOHOMCTPHYCCKOC TOMIICCTRO,
BCKTOPBI H HX TPOCKLIHH Ha OCH KOOPOHHAT, CIOACHHC BEKTOPOB.

buonozun: MexaHudeckoe JIBIKEHHE B WHBOH npupoae, auduysus, ocmoc,
TEIUIOOOMEH KHBBIX OprasdIMoB ( BHIBI TEMIONEPEIAYH, TCIUIOBOS '[]EBHDHEEHEL
WICKTPHYECKHE ABIASHHA B HWHBOH NpUpoOIe.

Xooviua: AHCKPETHOC CTPOCHHE BCLICCTBA, CTPOCHHE ATOMOB M MOJICKYIL, MOJIb
BCHICCTBA, MOJIAPHAAE MACCA, TEIUIOBLIC CBOHCTBA TBEP.EI_HK TN, KHIKOCTEH H



ra30B, VIEKTPHYECKHE CBOHCTBA METWUIOB, MIEKTPOIHTHHSCKAS JIMCCOLHALIMSA,
rajibBaHHKA,

leocpaghus; BIRKHOCTE BOIIYXA, BETPEI, Gapomerp, TEpMOMETP.

Texnonoeua: NpeobpaloBAHNE JBHKCHHH C WCNONBLIOBAHHEM MEXAHHIMOB,
YHET TPEHHA B TEXHHKE, NOJUHIHHMKH, HCHOAL3OBAHHE 3AKOHA COXPAHEHMA
HMIYIBCA B TeXHHKE (pakera, BOAOMET M JAPYIHe), ABHFATElh BHYTPEHHEIO
cropasus, napoeas TypouHa, OHTOBOH XONOIMILHHE, KOHAHIIHOHED, TEXHOIOTHNA
NOAYHEHHA COBPEMEHHBIX MATEPHANOB, B TOM YHCIAE HAHOMATEPHAIOB, H
HAHOTEXHOIOIHH, WICKTPOCTATHYECKAN 3AIIMTA, 3A3eMICHHE MEeKTponpubopos,
KCEPOKC, CTPYIiHBIH NpUHTEP, WICKTPOHATPEBATENLHBIC HpHOOpPHI,
MICKTPOOCBCTHTCI bHBIC HPHEOPH. FUTBBAHHKA,

11 KNTACC

Paznen 4. JnexrponnnaMmuka

Tema 3. Maznumnoe noae. Jaexmpomaziumnas UHOYKI IR

[ocroanume  maruuTel,  B3auMmojaelcTBHE  NOCTOSHHBIX  MArHHTOR.
Maruutnoe none. Bexrop sarmntHoil wsaysumm. [lpusumn  cynepnosmimm
MATHHTHBIX Tonei. JIunnn MaranTHod waaykann,. Kaprusa Juaui MardauTaoH
HHAYKIHH NOJA NOCTOAHHLIX MATHHTOB,

MaranTHoe none nposoaHnka © TokoMm. KapruHa JMHHA HHOYKIHH
MATHHTHOIO [OJ8 JUIHHHOTO [PAMOIO NMPOBOJHHKA H 3AMKHYTOIO KOJLLUEBOIO
MPOBOJIHUKA, KATYIIKK ¢ TokoM. OneiT DpeTeaa. BianmoaeiicTene NPOBOAHHKOB ©
TOKOM.

Cuna Amnepa, e MOAYIIb H HANPABACHHE,

Cuna Jlopenua, e€ moayas u Hanpaenenue. [IBikeHne 3apaxeHHOH YacTHIL
B OJHOPOAHOM MardHuTHoM nodae. Pabora cunw Jlopenua.

SAsnenne JnexrpomaruuTHoH  uuaykumud, [loTok  BexTopa  MarsMTHOIN
MHAYKUHHE,  DACKTPOABHAYILAN CHJIEA  HMHAYKIHE., 30KOH IEKTPOMArHHTHOM
HHIYKLHH Papanes.

Buxpepoe anexTpHueckoe none, DNCKTPOABIGKYILAA CHAA MHIVELMH B
NPOBOAHHKE, ABHKYIICMCH NOCTYIATE/ILHO B OIHOPOLHOM MArHHTHOM [101€.

[pasuno Jlewnua.

Hnaykrusnocrs,  AnieHHe  CaMOMBIYKUHN.  DNEKTPOABMKYIIAA  CHIA
CAMOHIAYKIIHH,

DHEPrig MATHUTHOIO MO8 KATYIIKH C TOKOM,

I':':FJI'l3I’.‘I“]Z‘J'IZ:'IE'«-'EﬂI‘llli!TII'IEIE' OJIC,

Texnnueckne :-,-'l:'l‘pﬂﬁﬂ'l'ﬂﬂ H [NPAKTHYCCKOC OPpHMCHCHHE! NOCTORHHLIC
MAMHHTHL, WICKTPOMAIHHTH., MNICKTPOJABRHIATCL, YCKOPHTCAH JICMCHTAPHBIX
HACTHIL, HHAYKIIHOHHAA NMCYb.



Hemonempayuu

OnwiT Iperena.

OTKIOHEHHE VIEKTPOHHOTD MYYKA MATHHTHBIM TI0IEM.

JluHMH HEIYKIMH MATHHTHOTO TTOMA,

BiaumoaeiicTBHe ABYX NPOBOIHUKOB C TOKOM,

Cuna Amnepa.

Heiictene cunwt Jlopenia Ha HOHBI ANEKTPOIHTAL.

Hpnenne MEKTPOMATrHHTHOH HHAYKIIHH,

[pasuno Jlenua.

FABHCHMOCTL WISKTPOABMMKYILEH CHIIBI HHAYKIMH OT CKOPOCTH HIMEHCHMS
MAIHHMTHOID MOTOKA,

ABneHne caMOMHIYKIHM,

Vuenuqeckun axcnepusenm, 1atopamopine pasoms

H‘]-j-""-IEIIHL"' MAHHTHOIO MOJIA KATYLIKH C TORKOM.

Hecnenopanne 1eicTBHA NOCTORAHHONO MAMHHTA HA PAMEY € TOKOM,

Heenenopaune ssnenms '.'I'J!.EI'ET'FIDMHI"IIHTHGH HHAYKLIIHH.

Painen 5. Kojgebannsa u Bojinn

Tema 1. Mexanuueckue u 11exmponaznumusie Konedanus

Konebarenenas  cucrema. CpoDojHele  MEXaHHHMECKHE  KoneDaHHA.
lNapmonnaeckne konebanus. Tlepwon, wacrora, ammumryia u (asa konedaHui,
[Mpy#uaabli MasTHK. MatemaTH9eckHd MaATHHE. YpaBHEHHE TAPMOHHYECKHX
konebanuii. [Iperpanienne 3HEPTHM NMPH FAPMOHHYECKHX KOICOAHNAX.

Konebarenwniit kouTyp. CBODOIHBIE MEKTPOMATHHTHBIE KoneDaHHMs B
HACWILHOM KoneGaTeNbHOM KOHTYpe. AHATOTHA MEKIY MEXAHHYECKHMH M
VIEKTPOMATHHTHRIMH  KoneDanuamu. QPopmyna TomcoHa, 3aKoH COXpaHeHHUA
IHEPIrHH B HASAILHOM KOIeDaTenbHOM KOHTYPE.

[lpeacTasnenue o saryxaoumx KonedaHuax. BuinykIeHHbBE MEXaHHYECKHE
konebanus. Pezonanc. BelHY®ICHHBIC MICKTPOMarHHTHLIE Konebanus,

Iepemennsiii  Tok. CHHycOMaanbHeli pepeMeHHblii  Tok. MomHocts
NEPEMEHHOIO TOKA., AMIUIMTYIHOE H ACHCTBYIOWICE 3HAYCHME CHILI TOKA H
HANPAKCHHA.

Tpancipopmatop. Ilponssoacreo, nepesada H noTpedIcHHE WICKTPHYCCKOI
IHEPrHH. JKOIOTHHCCKHE PHCKH NPH TPOH3BOACTBE MeKTposHeprun. Kynntypa
HCMOIL3OBAHHA VIEKTPOIHEPIHH B NOBCEIHEBHOM AHIHH,

Texunueckne yCoTpolcTBA W NPAKTHYCCKOE MPHMEHEHHE WICKTPHYECKHil
IBOHOK, FEHEPATOP NEPEMEHHOID TOKA, IMHHH WIEKTPONEpe1ad.

Hemonemparuu

Heeneaopanue napamerpos  konedatenbioi cHCTeMbl (NpYyRUHHBIE MK
MATEMATHYECKHIT MARTHHEK ).



Habnwoaenue 3aryxamwinx KonedaHmii.,

Hecneaopanne cBOICTE BHIHYHRICHHBIX Konebarmii,

Habmonenue pesonanca.

CBODOIHBIC VIEKTPOMATHHTHLIE KONeOaHHs.

OcuuuorpaMmel (3aBHCHMOCTH CHIIBI TOKA H HANPIKEHHA OT BPEMEHH) 118
MEKTPOMATHHTHBIX KOICOAHHI.

Pesomanc npH NOCIENOBATENILHOM COCAHHEHHH PE3IHCTOpA, KATYIIKH
HHAYETHBHOCTH H KOHAEHCaTOPa.

Monaens THHHH AMMEKTpOnepe1atu,

Vuenuveckuit axcnepunienm, aabopamopnsie patomsi

Hecneaopanne 3aBHCHMOCTH NEPHOAA MANBIX KOJeOaHMH IPY3a HA HUTH OT
MUIHHBI HHTH # MACChl Ipy3a.

Heeneaopanne NEPECMCHHOIO  TOKA B UCHTH W3 [DOCACHOBATCILHO
COCAHHEHHBIX KOHACHCATOPA, KATYIIKH H PCIHCTOpPa.

Tewa 2, Mexanuueckue u 1eKmpoMaziimnsie s/l

Mexanuveckne Boausl, yenosus pacnpoctpanenns. [lepuwon. Cropocts
PacnpoCTpaicHHd #H JIHHA  BOJIHEL. nﬂllt]‘.'lﬂ"-tHhtE H o ApOdIBHLC  BOJTHEL
Hurepdeperuns u Andpakiuns MexannqecKix BOJTH,

3eyk. Cropocts 38yka. ['poMrocTs 3eyka. Bricora Tona. TemOp sepyka.

I'-:'H'El;,‘,I'I’ITIl.‘.iln-'lfﬂl"Hlf!,'l'HI:uI'-'.‘ ROJNHBL., Y ClOBHA HITYUCHHA NICKTPOMATHHTHRIX BOJIH,
Biaumnas opuentanna sextopor E, B, V B anextpomarantroil sotne. CroiicTea
WIEKTPOMATHHTHBLIX BOJTH: OTPAMEHHE, MMPEIOMICHHE, MONAPH3ALMNA, JTHpPaKIHA,
uaTepfpepernng. CKOpPoCTs MEKTPOMArHHTHBIX BOJIH,

lkana anexrpoMarHHTHLIX BOSH. [IpHMEHEHHE ICKTPOMATHHTHEIX BOJIH B
TEXHHUKE M OBRITY.

[IpuHUMNEI pATHOCBASH H TENeBHAeHNA. Pannonokanna.

DNEKTPOMATHHTHOE 3arPAIHEHHE OKPYKAOIIEH Cpeibl.

TexnuueckHe VCTPOHCTBA H NPAKTHYECKOE [PHMEHEHHE: MY3bIKAlbHLIE
HHCTPYMEHTHI, YALTPA3BYKOBAA [HAIHOCTHKA B TEXHHKE H MEIHIHHE, pagap.
PAIHONPHEMHHEK, TeneBH30p, anTenna, Tenedod, CBY-neus.

Hevonempayuu

O6pazopaHue H PacTipOCTPAHEHHE NONEPEHHBIX W MPOIOILHBIX BOJIH,

Konebaouieecs Te/10 Kak HCTOUHHK IBYKA.

Habnmonenue oTpaKeHHA 0 NMPEAOMIEHHA MEXAHHYECKHX BOITH,

Habmwonenne narepieperni 1 IHpPaKLHE MEXAHHHECKHX BOJIH.

IBYKOBOI pe30HAHC.

Habmiogenne cBAIM MPOMKOCTH 3BYKA M BBICOTHL TOHA C AMIUIHTYZ0H M
HACTOTOH KOACOAHHI.



HecenenoBanne  CROMCTE  MIEKTPOMATHHTHBIX BOJIH:  OTPaKCHHE,
npenoMIcHie, noaapuiauns, mdpakuna, narepdepenims.

Tema 3. Onmurka

I'eomerpuueckas onmuka. [lpamonuHeiinoe pacnpocTpaHeHHe cBeTa B
oaHopoaHoil cpeae. Jlyy ceera. TodyeuHblil HCTOYHHK CBETA.

Orpasenne cpeta. 3akousl oTpamenns ceeta, [loctpoenne wiobpakenuii B
IUIOCKOM 3epKaie.

[penomaenne ceeta. 3akousl npenoMicHns ceera. AOGCOMOTHLIH NOKalaTE b
npenomiaenns. [lonuoe suyrpennee orpamenne. llpenensuwiii yron noanoro
BHYTPEHHETD OTPAKEH .

Hucnepens csera. Chnowuwii cocras denoro ceera. Lser.

Cobuparomme w  paccensaiome  aupswl.  Toukas  aumusza.  Dokycuoe
pacCTOSHHE W OnTHYecKad cuna Tonkoil awnsel. lloctpoennwe wioGpamennii B
CODHPAIOUIMX M PACCCHBAIOWIMK HH3AX. PopMyIa TOHKOR NHH3LL. Y BEIHUCHHE,
IMABACMOC JTHHSOH.

[penens npUMEHHMOCTH FeoMETPHYECKOI ONTHEH,

Bonwosas  ontuka.  Hurepdepenung  csera.  KorepentHsie  HCTOMHHEH,
Yenosus  HabmioJcHHs MAKCHMYMOB H  MHHHMYMOB B HHTephepeHUMOHHON
KapTHHE OT ABYX CHH(PAIHEIX KOTCPEHTHRX HCTOMHHKOR,

Huippakums  ceera.  duijppakumonnas  pemérka.  Yenosue HabmoaeHns
IMABHBIX  MAKCHMYMOB  TIPH  NAJCHHH  MOHOXPOMATHHCCKOID  CBETa  Ha
AHPPAKIHOHHY IO PEETKY.

Moaspuszanna ceeta.

TexHuveckHe YyCTpPOHCTBA W MPAKTHYECKOC NPHMCHEHHE: OMEH, JIyNa,
hoToanmapar, NPOCKUWOHHBIT ANMapat, MUKPOCKON, TENECKON, BONOKOHHAA
ONTHEA, ARGDPaKIHOHHAA PEIETKA, MOIAPOH/IL.

Hemonempayuu

[pavonuHeiinoe pacnpocTpaHEeHHE, OTPAKCHHE H NPENOMICHHE CBETA.
Onmryeckue npubopel.

[Monnoe uyTpennee oTpakenne. Mojgens caetoBoja.

Heeneposanue cBOHCTE H30DpameHnil B 1HH3ax.

Monenn MHKpPOCKONIA, TEIECKONA.

Habtmionenne unrepdepeHiing CBeTa.

Habmonenwne andpakumnm ceera.

Habmonenne mucnepeHn ceeta.

[oayuenne CnekTpa ¢ NOMOLLLI TPHIMEL.

[oayuenne cnexTpa ¢ NOMOLIBIO AH(PPAKIHOHHON PEIIETKH,

Habmionenne noaspH3amims ceeTa,

Vuenuneckuit axcnepuvienm, aatopamopusie pabomsi



Hamepenne nokasarens NpejoMacHA CTEKA,
Hecneaopanne ceoiicts wiobpaxkennii B 1HH3ax.
Habmozenue 1ucnepcHn ceera.

Pasaen 6, OcnoBsl ClenmaiabHoi TEOPHH OTHOCHTEALHOCTH
['panmusl  npuMeHMMocTH  KmaccHdeckoil  mexannkn.  [locrynarm
CHEUMANBHONH  TCOPHH  OTHOCHTEALHOCTH: MHBAPHAHTHOCTL MOAYIA  CKOPOCTH
CHETA B BAKYYME, HPHHLAT OTHOCHTENLHOCTH DilHiuTeiina,
OTHOCHTENLHOCTE OJIHOBPCMCHHOCTH. EHHE.E.JIEHHE BPEMCHH H COKpalUIcHHE
JUTHHB.
DHEPIUS M HMIYILE PEARTHBHCTCROIN YacTHILLL

CBA3L MAacchl ¢ 3IIEPI'Hﬂﬁ H HMITYJIECOM ]Jil‘JIﬂTIIBHCTEHﬂﬁ HACTHILK. 3!‘13]1!"1'15
NOKOA.

Paznen 7. Keanvosas gwinka
Tewa 1. Inemenmm Keanmogoi onmuxu
(horousl, Dopmyna [nanka ceasn suepruy (poTOHA © Ero YacToTol, DHeprus
H HMITYJILC (POTOHA.
OrrpriTie n Heeneaosanue orToddherta. Onwirel A, I, Cronerosa, 3akonn
thoroappexta. Ypapnenne Diinwmreitna ans dorosdderra. «KpacHas rpaHumas

thoroadiperTa.

Hapnenne ceeta. Oneirwel [1, H. Jlebepesa.

XHMHYECKOEe JeHCTBHE CBETA.

Texuuueckne ycTpoiicTBa M NpakTHYECKOE NpHMeHeHHe: (hoToIneMeHT,
hoToaaTumk, conHeunan GaTapes, CBETOIHOL.

Hemoncmpayuu

MoTosddekT Ha YCTAHOBKE C IHHKOBOH NIACTHHOIN.

Heenenopanue sakonos sHelHero gotoaduperta.

Ceeronnon.

Conneunan Datapes.

Tewa 2. Cmpoenue amoma

Moaens aroma Tomcona. Onwite Pesepdopaa 1o pacceauio o -4acTHiL.
[lnanerapuas mozgens aroma. llocrynaret bopa. HManyuenme o nornoumwexue
oToHOB nNpH nepexone aroMa ¢ OAHOTO YPOBHA JHEPrHHM Ha apyroil. Buaw
criesTpos. CHexTp ypoBHEH IHEPIHM ATOMA BOJOPOIA,

Bonmoseie ceoitcrea yactuu. Boauw ae bpoing, KopnyckyaspHo-sojiHoBok
OYaJH3M.

CroHTannoe 1 BLIHYAICHHOC HINYHCHHE,

Texuuveckne }'C'I]’!DﬁCTﬁﬂ H NPpaKTHYCCKOC NMPHMCHCHHC CHEI’I’I']JHJIhHhEﬁ
AHATHS {CI'IEFTDI]EKGII}. nmascp, KBAHTORBLI KOMINLIOTEP.



Hemoncmpanau
Moaens onkita Pesepdopaa.
UITPE.EI.EJ'IEHHE JAUTHHBL BOJTHBIL JTA3€0d.
Habnroenmne THHEHYAaTLIX CIEKTPOB HATYHEHHA.
Jasep.
Vuenuyecrkuit sxcnepivenm, aabopamopusie pabomui
Habmonenue nuueiiMaToro cnexpa.
Tema 3. Amownoe nopo
DKCNEPHMENTHI, JIOKA3LIBAIOIIHE CAOKHOCTL CTpoeHHs aapa. OrkpwiTHe
panHoakTHBHOCTH,  OnbiTh Pesepdopaa  no  onpeiaeneHMiy  cocTaBa
paaHoakTHBHOIO  Manydenus. Ceoiicrsa  anwda-, Oera-, raMMa-maIyyeHHs,
Biuaune paHOaKTHBHOCTH Ha WHBLIC OPratHM3IMbl.
OrkpeiTie npotona u Helitpona. Hyknonnas monens sapa [eisenbepra-
Heaneuxo. 3apan aapa. Maccosoe uneno sapa, Hsoronsl,
Anstha-pacnan.  DNEKTPOHHBI W nosvTpoHHw  Oera-pacnan.  [amma-
HATYYEeHHE. 3aK0H PAIHOAKTHRHOTO pacnajia.
FHeprun cea3n nysnonos s aape. Anepuwe cunsl. dedexr macest sapa.
Anepuwe peakunn, denenne u cuures saep.
Anepuuiii peaktop. Tepmosnepuuiii cuures. [IpobaeMel W nepCrneKTHBL
AEPHOH IHEPreTHEN. DKOJOTHYSCKHE ACNIEKTh SASPHOH IHEPTEeTHEH,
DneMenTapibie YacTribl. OTEPLITHE MO3HTPOHA.
MeTos HabIOASHNS | PETHCTPALIHA VIEMEHTAPHEBIX YaCTHIL
(DyHAaMEHTANLHBIE B3AHMOEHCTBHA. EAHHCTBO (PHINYECKOH KapTHHEI MHpa.
Texunueckne ycrpoilcTea H NPaKTHYECKOE NPHMEHEHHE: JI03HMETP, Kamepa
Bunscona, saepHslii peaktop, atoMmHas domba,
Hemoncmpaytiu
CuéTunK HOHHIHPYIOLIHX YAcTHLL.
Vuenuyeckun sxenepusmenm, Jaoopamopusie patomst
Hecneaosanue Tpekos vyacTHil (no rotoseiM (otorpadmsam ).

Pasnen 8. DaeMents acTrponoMun 0 acTpoduinkn

Drans! paiBHTHA acTpoHoMuH. [IpuknagHoe 1 MHPOBOTIPEHYECKOE JHAYCHHE
ACTPOHOMMM.

Bua ssésgnoro ueba. Cospeiama, spkHe 38831, NAAHETH, HX BHIAHMOE
JBHHKEHHE,

Conneunas cucTeMa.

Connue. Conmeunas aktusuocth. Herounng sumeprum Connua uo 3sésn.
Isésanl, MX OCHOBHLIC XapakTepHceTHrH. [luarpamma «CneKTpaibHblil Knace —
CBETHMOCTBLY. 3BE30bl INABHONH NOCNSL0BATENBHOCTH. 3ABHCHMOCTL «Macca -
CBETHMOCTLY 1A 3BE31 IIABHOH nochenosatenbHOCTH. BHYTpeHHEE CcTpoeHHe



IBE3. CDBPEMEHHE:IL‘ MPpEACTARICHHA O TMPOHCXOEICHHH H 3BOJITHLIHHA ED.I'IHI.[:‘] H
3pE31. ITAnkLl KHIHH 3REIN.

Mneunwit [Tyrte — wama Danakruka. [Nonokenue w aswxenne ConHua B
lNanakmuke. Tunw ranakrTek. Pagnoranaktikn ¥ ksasapsl. Yépusle awiphl B aapax
FaJTaKTHE.

Beenennas. Pacumpenne Beenennoii, 3akon Xabdna. Pasberanne ranaktuk,
Teopua bonemoro s3peipa. PennkToBoe HinydeHHe.

Macwrrabuas crpykrypa Beenennoii. Meraranakmka.

Hepewménnpie npodiemMsl acTpOHOMMH.

Vuenuvecrkue natmodeniis

HabGmoenns HeBoopyREHHBIM I1A30M ¢ MCNOIBL3OBAHMEM KOMIBHOTEPHBLIX
NMPHAMKEHHA U1 Onpeaeienns noaokenns Hebecnpx 00LEKTOB HA KOHKPETHYIO
IATY: OCHOBHBIC CO3Be3anA CeBepHOTo NOAYIIAPHA H APKAE 3BEIN,

Habmonenua g reneckon Jlyuel, nnaner, Maeunoro [yrn.

Odolmawimee NOBTOPEHNE

Poas  (m3nkn W acTPOHOMHH B IKOHOMHYECKOH, TEXHOMOTHYECCKOM,
COLMANBHON W HTHYCCKON cepax AeaTeNLHOCTH YeN0BCKa, POIE U MECTO QHINEN
H ACTPOHOMHH B COBPEMCHHON HAYYHON KAPTHHE MHPA, POIb (PHIHYECKON TeopHn
B (hopMupOBaHHH npencraBncHMii 0 (PMIMMCCKOH KApTHHE MHpa, MecTo
(pH3INIECKOI KapTHHBI MHpa B O0INEM PSJLY COBPEMEHHBIX ECTECTBCHHO-HAYYHBLIX
NpeaCcTaBIeHHI O TPHPOIE.

MexnpeaMeTnsie CBAIN

Hiayuenne kypea dwankn Gazosoro ypoeHs B 11 kiacce OCYUIECTRIACTCA C
YHETOM COMIEPKATENBHBIX MEKMPEIMETHRIX CBA3SH C KypcaMH MaTeMaTHKH,
OHOIIOTHIE, XHMHH, Feorpadui 0 TEXHOIIOTHH,

Mexcnpedviemusie nowanus, CBAIAHHBIE ¢ WIVICHHEM METON0B HAYYHOTO
MOIHAHHWA. ABISHHE, HEl"f"-lHI:lﬁ li]ﬂ.lﬂ'i FHIIOTE S, EI}HE-H‘-IE‘CHEH BEITHYHHA, 3IAEOH,
TCOPHA, HEEJII'D.I!,E:HHE,, IRCMEPHMEHT, MOJCITITHPOBAHHE, MOIACIL, HIMEPCHHC.

Mamesmamuxa. PEIIEHHE CHCTEMBI }-']]EIBHEHHH, TPHTOHOMETDHMCCKHE
{]J}"HE]'.IHHI CHHYC, KOCHHYC, TAHMCHC, KOTAHICHC, OCHOBHOC TPHIOHOMCTPHYMCCKOE
TOANCCTBO, BEKTOPRI H HX TPOCKIHH HA OCH KOOPAHHAT, CIHOMCHHE BEKTOPOB,
MPOHIBOAHLIE IEMEHTAPHLIX (yHKUMIL, nDpH3IHAKKH NoJobHA TPEyrolbHHKOR,
onpeieneHne IIomaty niockux guryp n obuéma Ten.

buanocus: MICKTPHYCCKHE HBACHHE B HWHBOH NpHPpOOC, konebaTensHBIe
OBHACHHA B WHBOH NPHPOIE, ONTHYECKHE ABICHHA B MHBOH NMpHpoie, AeHCTBHE
PaOHALIHA Hil WHBLIE OPraHHIMhl.

X, CTpoeHHE aTOMOB B MONEKYIL. KPHCTALTHYECKAR CTPYETYPA TBEPARIX
Tel, MEXaHHIMBI 00pa30BAHMA  KPHCTAIUIMYECKOH peméTEn, CHCKTPAIbHEI
dHAHE,



leoepacghun;  MarauTHBIE TNOnca  JeMnM, 3aNeRH  MarHHTHRIX Py,
thoTochEMEKA 3EMHOI MTOBEPXHOCTH, NPEACKAIAHHE IEMICTPACEHHI.

Texnoaosua:  JTHHHH  JIEKTPOTIEpeNad, TEHEepaTop NepeMEeHHOrD  TOKa,
WIEKTPOABHTATE b, HHAYKIHOHHAA Ne4b, PAgap, PaavonpHEMHHME, TEJSBH3OP,
autensa, Tenedon, CBY-neus, npoekiMoHHBIT annapar, BOMOKOHHAA ONTHEE,
conneuHas Darapes,



ILIAHHPYEMBIE PE3YJIbTATBI OCBOEHHH MNPOI'PAMMBI 110
@OH3UKE HA YPOBHE CPEJAHEINO OBHIETO OBPA3OBAHHA

Oceoenne yuebHoro npeamera «Puinkan Ha ypoBHE cpeiHero obumero
obpasoBannd (Da30BLIH YPOBCHL) A0IAHO ODCCIICUHTL JOCTHACHHE CIACIYIOUINX
JIMYHOCTHBIX, METANPEAMETHLIX W NPEAMETHLIX 00PA30BATEIbHLIX PEIYILTATOB,

JHYHOCTHBIE PE3YJIBTATHI

JInunocTabie pe3yabTaThl OCBOCHUS yueOHOTO npeaMeTa «MuInKay J0IKHb
OTPAXKATE  TOTOBHOCTE M CHOCODHOCTH  ODYHAIOIMMXCH  PYKOBOACTBOBATLCA
ChOpMHPOBAHHONH BHYTPEHHEH MOIHUMEH THYHOCTH, CHCTEMOIl UEHHOCTHBIX
OPHEHTAIMI, NOIHTHBHMX  BHYTPEHHHX  YOCHKIACHMI, COOTBETCTBYIOIMX
TPAAHIHOHHEIM UCHHOCTAM POCCHIICKOrD oblecTsa, paclimpeHHe EHIHCHHOTO
OINbITa H ONLITE ACHATEILHOCTH B NPOLCCCe PCAITHIALNNE OCHOBHKIX IianHB.I'EEIlHﬁ
BOCTTHTATEILHOG AEATENBHOCTH, B TOM YHCIE B YacTH:

1) rpasIanckoro BOCHNTannm:

Et}]ﬂpHH]]ﬂBHIIIIUETh I]’&Ei?ﬂﬂﬂlltm‘lﬁ MO3HIHH ﬂﬁ}"‘-lﬂh}lﬂl:t'ul:ﬂ KK aKTHBHOID H
OTBCTCTECHHOID YWicHA pﬂCEHﬁL‘H(}IU obuecTna;

MPHHATHC  TPAIHIIHOHHBIX ODICUCTORCYCCKHY MYMAHHCTHYCCKHX H
ACMOKPATHYCCKHX HEHHOCTEH;

FOTOBHOCTE BCCTH COBMCCTHYHY JICATCIBHOCTLE B HHTCPECAX IPARIaHCKOTO
OBIIECTRA, YHACTROBATL B CAMOVIIPARICHHH B 0DPA30BATCILHON Opraduatnny;

YMCHHE B3aHMOICHCTBOBATE C COLHANBHBLIMH HHCTHTYTAMH B COOTBETCTBHH C
MX (PYHKIHAMN 0 HAZHAUCHHEM,

FOTOBHOCTE K T'YMAHHTAPHON 1 BOJOHTEPCKOH NEATENLHOCTH,

1) NAaTPHOTHYECKOTD BOCHHTAHNA:

C(POPMHPOBAHHOCTE poccHCKOH IpakIaHCKOH HAEHTHYHOCTH,
MaTPHOTH3IMA;

IEHHOCTHOE OTHOIICHHE K TOCYAAPCTBEHHBIM CHMBOJAM, JOCTHACHHAM
POCCHITCKMX YHEHEIX B 001acTH GHINKH H TEXHHKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHNA:

c(hOpMHPOBAHHOCTE HPABCTBEHHOI'O COIHAHHA, ITHYECKOTO NOBEACHHA;

CnocoDHOCTE OLUEHHBATL CHTYAUHK) H NPHHHMATE OCOIHAHHEBIE PELICHHA,
OPHEHTHPYACHE HA MOPAILHO-HPABCTBEHHBIE HOPMbI H [EHHOCTH, B TOM “HCOE B
OEATeALHOCTH YHEHOTID;

OCO3IHAHME THYHOIO BEJIAAA B NOCTPOSHHE YCTOHYHBOIO DY AYILEro;

4) WCTETHYECKOTD BOCITHTANNN

ICTETHHMECKOE OTHOLIEHHE K MHPY, BRIIOYAA ICTETHKY HAYYHOI0 TBOPYECTBA,
MPHCYILETD (PHIHYECKOH Hayke;



3) TPYA0OBOT0 BOCHHTAHNA:

HHTEpEC K paimuuHbiM cdepam npodeccHoHanbHOH ASSTENBHOCTH, B TOM
MHCIE CBABAHHEIM ¢ (DH3MKOIT M TEXHHKOIH, YMEHHE COBEPILATL OCO3IHAHHBIN BEIGOP
Dyayumieit npodeccHy B PeaHIOBBIBATE CODCTBEHHBIE RKHIHEHHBLIE MUIAHBI;

IrOTOBHOCTE H CIIOCODHOCTE K Dﬁpﬂ"iDBHHHIﬂ H EﬂMDDﬁpE’IDBﬂHHm B obnacTu
(hH3HEN HA NPOTHEEHHH BCCH KHIHH;

6) IKOJIOIMMHECKOT0 BOCTIHTANNA:

CIPOPMHPOBAHHOCTE  IKOJOMHYECKOH KYALTYPLL, OCO3HAHHE TIobaILHONO
XAPAKTEPa IKOIOTHHECKHX npodiem;

IUIAHHPOBAHNE M OCYIECTBACHHE ASICTBHIT B OKPYIKAIOMICH Cpe/ie Ha OCHOBE
IHAHKA 1ENCi YCTOHYHBOIO PA3BHTHA YEI0BCYECTRA;

PACIIMPEHHE ONBLITA ACHTENLHOCTH IKMIOIHYECKOH HAnNpapIeHHoCTH  Ha
OCHOBE HMEIONHXCH 3Hanil no prInke;

T) HEHHOCTH HAYYHONO MO3HAHKA:

CHOPMHUPOBAHHOCTL  MHPOBOIIPEHHA, COOTBCTCTBYIOENO  COBPEMCHHOMY
YPOBHIO PA3BHTHA (PHIHYECKONH HAYKN;

OCOIHAHKE LEHHOCTH  HAYYHOH JEATENBLHOCTH, TOTOBHOCTH B [POLCCCe
HIyHCHHA  QMINKH  OCYILICCTRIANTE  MNPOCKTHYI0 W HCCHCA0BATEILCKYIO
JNEATENBHOCTE HHIHBHIYANLHO H B IPYIIE.

METAINPEIMETHBIE PE3YJIBTATHI

[MoznaBareasnbie YHHBepcaabHBIe YaelHLIe 1eiicTBHS
bazoswie Jornveckwe 1elcTeun:
CAMOCTOATENEHO  (JOPMYIHPOBATE W AKTYANHIHPORATE  Npodiaemy,
PACCMATPHBATE €€ BCECTOPOHHE;
ONpEeaenaTh UENH JISATENLHOCTH, 3a1aBaTh MAPAMETPRl W KPHTEPHH HX
TNOCTHKEHHH,
BHABAATL  3AKOHOMEPHOCTH M MPOTHBOPEYMA B PACCMATPHBAEMBIX
thH3IHUECKHX ABIEHHAX,
paipabarsBaTh IUIAH PEUICHHA NpODNeMBl ¢ YYETOM AHANNIA HMEHOLNXCA
MATEPHAIBHBIX H HEMATEPHAIBHLIX PECYPCOB;
BHOCHTE KOPPEKTHBEI B ACATENLHOCTh, OLEHHBATE COOTBETCTBHE PEIVILTATOR
LCTAM, OLHEHHBATE PHCKH MOCAEACTBHI ACATCIBHOCTH;
KOOPAHHHPOBATE W BBINOJAHATL  pafoTy B YCIOBHAX — PEalbHOIO,
BUPTYAIEHOTO M KOMOHHHPOBAHHOTO B3ANMOICHCTBHA;
Pa3BHBATE KPCATHBHOE MBILLICHHE NPH PEIICHHH HHIHCHHBIX MPO0aeM.
baloBbie HCCAEI0BATEILCKHE 1CHCTBHA!
BIAAETh HAYYHOH TePMHHONOIHEH, KIHOYEBLIMH NOHATHAMH H METOIaMH
thismueckoil Haykm;



BIAACTHL HABRIKAMM Y4eOHO-HCCIEN0BATENLCKON H NPOSKTHOH AEATENLHOCTH
B obnacTH HIMKN, cNOCOOHOCTBIO H NOTOBHOCTBIO K CAMOCTOATEILHOMY NOHCKY
METOIOB PelleHHs satad (UIHHECKoro CoJAepKaHuA, NPHMEHEHHIO PAIHYHBIX
METOA0B NOIHAHWUA;

BAAAETH BHIAMH JCATEABHOCTH N0 MOJYHEHHID HOBOTO 3HAHMA, €10
HHTEPIPETALHY, TPeoDPAZOBAHHKD M NPHMEHEHHIO B PAVIHYHBIX  y4eDHBIX
CHTYALIMAX, B TOM HHCIE OPH CO3AaHuH yueOHBIX NpoekTos B obnacTi (ismkm;

BLIABIATL NMPHUHHHO-CACACTBCHHBLIC CBAIH H AKTYAIMIHPOBATL 3a1a4y,
BLUIBHIATLE THOOTEIY €C PClISHHHA, HAXOAHThL APIyMEHTH 1A JA0Ka3aTeNbeTsa
CROMN YTBEPAICHHIL, 3AaBATh NAPAMETPLI H KPHTEPHH PCIISHIHSA]

AHAUIHIHPOBATE MNOAYYCHHBIC B XO0AC PCIUICHHA  303a4H  pCIyALTaThI,
KPHTHYCCKH OUCHHBATE MX QOCTOBCPHOCTh, NPOrHOIHPOBATL HIMCHCHHE B HOBLIX
VCIIOBHAX;

craenth H dopMmynupoBare cobereenHble 3agaun B oGpasoBaTeibHON
ACHATCILHOCTH, B TOM YHCIC NMPH HIYVHCHHH 'IIIH?HHH'.

MABATH OHCHKY HOBBIM CHTVALIMAM, OLCHHBATE ﬂpliﬂﬁpl‘-‘T&llllMﬁ ONLIT,

YMETE NEPCHOCHTE  3HAHHA 1O @H?HHE B IIPAKTHYCCKYIO obnacTs
WHAHCICATCITEHOCTH

YMEThE HHTCIPHPOBATE SHAHMA U3 PAIHLIX NPEAMETHRIX obnacTeii;

BLUIBHIATE HOBLIC HICH, MIPEAIATATE OPHTHHANBHBIC NMOJXOAL H PCINCHHA,

CTABHTh HPDEJIEMH H 34184, JONYCKaiIHE ATbTCPHATHBHLIC PEIICHHA.

Padora ¢ nndopmannei:

BIAJIETE HABBIKAMH NONYYeHHS HHQOPMAHN GHIHYMECKOTD COJICPHAHHA H3
HCTOMHHKOB Pa3HBIX THIOB, CAMOCTOATENLHO OCYIIECTBAATE IOHCK, AHAIMS,
CHCTEMATHIAUNKD W HHTEPNPETALHK HWHPOPMALHH PalIHYHLIX BHAOB W (opm
NpeacTaBICHHA;

OUEHHBATE JOCTOBEPHOCTE HHGpOPMALIIN,

HCMONBIOBATE  CPEACTBA  HWHPOPMAUHOHHRIX  H  KOMMYHHEAIHOHHBIX
TEXHOAOIHH B PELUICHHH KOTHHTHBHBIX, KOMMYHHKATHBHBIX H OPrasi3alloHHBIX
aad ¢ coDMOAeHHEM TPEDOBAHHH IPrOHOMHEM, TEXHHKH 0€30MacHOCTH,
MMTHEHBl,  pecypeochEpemeHHa, NPABoBBIX M ITHHECKHX  HOPM, HOPM
nudopmannontoil GelonacHocTy,

CO3ABATE TEKCTH! (H3MMECKOr0 colepwaHns B pasiuqHbX dopmarax c
YHETOM HA3HAYCHHA HH(POPMAIIHN H LENEBOl ayIuTOPHH, BRIOHPAR ONTHMLTEHYIO
thopmy npeacTABICHHA H BH3YAIHIALHH.

KoMMYHHKEATHBHLIC YHHBEPCAIbHBIE Yueluble qeiicTBun:
OCYLICCTRIATL ODIICHHE Ha YPOKax (PH3HKH # BO BHCYPOUHOR ACHTEALHOCTH,
pacnosyaBath  NPeANOCHUIKH  KOH(AMKTHBIX  CHTYAuMii M cMaryars
KOH(IHEThI;



Pa3BEPHYTO W JOMMYHO HUTAMATH CBOK) TOHKY IPEHHA € HCMOIbIOBAHHEM
A3LIKOBLIX CPEJICTE;

MOHHMATE W HCIONLIOBATE NMPEHMYIIECTEA KOMAHIHON H HHAMBHIYAILHOH
paboThi;

BLIOHPATE TEMATHKY M METOAbl COBMECTHBIX ACHCTBHIH ¢ yuérom o0ummMx
HHTEPECOB H BOIMOMKHOCTEH KaKIOI0 YIEHA KOLIEKTHBRA,

NPHHHMATL  LEOH  COBMECTHOH  ACATENLHOCTH, OPTAHHIOBRIBATL W
KOOPAHHHPOBATL NelcTBud no ef NOCTHMCHHIO: COCTABINTL NAaH AeicTeuii,
pacnpeaenaTs poaH ¢ y4ETOM MHEHMI YHACTHHKOB, ODCYRIATL PEIyAbTATH
COBMECTHOIH paboThi;

OUCHHBATE KAa4CCTBO CBOCIO BREAAMA H ERRI0MN YYHACTHHED KOMAHILW B
0OLWHIE pesyALTAT MO paspaboTAHHLIM KPHTEPHAM;

NpEaiarats HOBLIC [MPOCKTHI, OUCHHBATE HICH C MNOIHLUAH HOBHIHLI,
OPHIHHAIBHOCTH, MPAKTHYCCKOH IHAYMHMOCTH;

OCYIICCTRIATE  MOSHTHEHOC CTPATCrHYMCCKOC NOBCACHHC B PasjiHYHLIX
CHTYAIHAX, NPOABIATH TROPUCCTEO H Bﬂﬂﬁpﬂmﬂil}if. OBbITE HHHIHATHEHBIM,

PervinTHBHBIE YHHBEPCAILHBIE YieHLIe 1eficTBIA
CaMoopranmianns:

CAMOCTORTENRHO OCYILECTBAATE MOIHABATEARHYID JCATENLHOCTE B 00MacTH
hH3IMKH M ACTPOHOMHH, BRIABAATE NpobieMbl, CTaBUTE W QOPMYIHPOBATE
CODCTREHHRBIE 3a/1a4H;

CAMOCTORTE/IEHO COCTABNATL TUIaH PEIIEHHA PacqEéTHBIX H KauEeCTBEHHBIX
3a0a4, MUIAH BRIMOJHEHHA MpakTHYeCKoH paboThl ¢ YMETOM HMEIOIIHXCA PECYPCOR,
CODCTBEHHBIX BOIMOMKHOCTEH H NPEANOYTEHHIT;

IABATH OLEHKY HOBBIM CHTYALIHAM;

PACHIHPATL PAMEH y4eDHOro npeMeTa Ha OCHOBE JTHYHBIX NPeINoYTeH I,

NeNdaTh OCO3IHAHHBLIA  BEIDOp, apryMeHTHpOBaTh ero, Opate Ha ceda
OTBETCTBEHHOCTD 34 PelleHHe;

OUEHHBATE NPHODPETEHHLIN ONLIT;

CrnocoBCTBOBATL  (DOPMHPOBAHMIO W NPOABACHHIO IPYAHIHH B 00IacTH
(hH3IHKH, TOCTOSHHO NOBLILATE CBOH 0DpasoBaTENbLHbI H KYILTYPHBII YPOBCHb.

CaMoKOHTPOJIb, IMOUHOHATLHBIT HHTELICKT:

J4BATH OUCHKY HOBBIM CHTVALIMAM, BHOCHTH KOPPEKTHBBI B JICATEILHOCTD,
OLEHHBATL COOTBETCTBHE PE3YIILTATOB LIEIAM,

WIAAETh HABBIKAMHM  NO3HABATENLHOH  peiekcHH KAk  OCO3HAHHA
coBeplIAeMbIX  ASHCTBHI M MBICAMTEIBLHBIX [POUECCOB, WX PEeIVILTATOB H
OCHOBAHMIA;

MCHOABL3OBATE NPHEMBL peduIekCHH U OUEHKM CHTYaWH, Bubopa BepHoro
PClICHIA.



YMETh OLEHHBATH PHCKH H CBOCBPEMEHHO NPHHHMATL PELICHMA M0 HX
CHHIKEHHIO;

MPHHHMATE MOTHBBI H APIyMEHTBI JIDYTHX [NPH AHAIHIE Pe3yIbTaTOB
MeATeNLHOCTH,

NPHHAMATE ce0f, MOHMMAN CBOH HEAOCTATEN H I0CTOHHCTBA;

MPHHHMATE MOTHBBL M APIYMEHTHI JPYTHX NPH AHAIHIE PEIYIBTATOB
IEATENBHOCTH,

MPH3HABATEL CBOE MTPABO W TPABO APYTHX HA OWHDKH.

B npouecce aocTimkeHHs NHYHOCTHEX Pe3yILTATOB OCBOCHHA NMPOIPaMMbI
no duiuke s yposus cpeasero obuero obpazosaHns v 00yHAKILMXCAH
CORCPIUCHCTBYCTCH IMOLHOHAN BH B HHTCIIEKT, IIpEﬂJIﬂJlﬂ.I'EIIUI.I.IHﬁ
ClPOPMHPOBAHHOCTL:

CAMOCOTHAHMA, BEIOYAIOIICTO CNOCODHOCTL NOHHMATL CBOE IMOUHOHAIBHOE
COCTOAHHC, BHICTE HANPABRICHHA PASBHTHA CODCTREHHOMH IMOUMOHANLHOT C¢IEPBL
ObITH YBEpEHHBIM B cele;

CAMOPCTYIHPOBAHHA, BEIOMAIOMICTD CAMOKOHTPOIL, YMCHHC [MPHHHMATE
OTRETCTBCHHOCTL 32 CROE  MOBEJACHHE, CNOCODHOCTL AJAlTHPOBATHCA K
IMOUHOHANBHBIM H3IMCHCHHAM H NPOAB/IATE rMOKOCTE, DBITS OTEPRITRIM HOBOMY

lil!}"l‘pCHHl:ﬁ MOTHBAIIHH, BEIHOMAIONIEH CTPCMIACHHE K JOCTHACHHIO HCAH H
YCrmexy, ONTHMHIM, HHHIOHATHEHOCTh, YMCOHHC JAEHCTROBATE HMCXOA8 M3 CBOMX
BOIMOKHOCTEH;

IMNATHH, BETHOUAI0NEN cnocoGHOCTE TOHHMATE IMOIHOHAIEHOE COCTORHIE
APYFHX, YYHTHIBATE €0 NPH  OCYUIECTBICHHH ODIIEHMA, CrnocoDHOCTh K
COMYBCTBHIO H COTICPEKHBAHNIO,

COUMANTBHEIX HABBIKOB, BEIIOMAIONINX CMIOCOOHOCTE BRICTPAHBATE OTHOLLIEHHA
C IPYTHMH JI0JIMH, 3a00THTLCH, NPOABISTE HHTEPEC H pa3peiaTs KOHGUINETSL,

NPEIMETHBIE PEZY.IBLTATHI

K konuy obyuenns B 10 kaacce npeaMeTHele pelyibTaTel HA DaloBOM
YPOBHE JOIKHE OTPAKATE CHOPMHPOBAHHOCTE Y 00YHAIOUIMXCH YMEHHI:

ASMOHCTPHPOBATE Ha NPUMEpax poiib M MecTo (Guinkn B (POPMHPOBAHHK
COBPEMEHHOH Hay4HOH KapTHHEl MHpa, B PA3BHTHH COBPEMEHHOH TEXHHKH H
TEXHOIOTHI, B IPAKTHYECKOH JeATeALHOCTH JI0IeH;

VYUHTBIBATL TPAHMIBI T[PHMEHEHHA WIYHEHHBIX (HIMHMECKHX  MOJeIci:
MATCPHAILHAA TOYKA, HHEPLUHANBHAA CHCTEMA OTC4ETa, abCOMOTHO TBEPIOE TENo,
HICANBHBIH a3, MOICAH CTPOSHHA IA30B, KHIAKOCTEH H TBEPABIX TEId, TOYCHHLIH
WEKTPHHECKHH 3apaa MPH pemeHnn (PHINYecKnx 3a1a4;

pacno3HaBaTh uiHueckie asnedHa (npoueccsl) 1 OOBACHATE HX HA OCHOBE
JAKOHOB MEXAHHMEH, MOJAEKVIAPHO-KHHETHYECKOH TeOpHH CTPOSHHA BEIIECTBA W



MMEKTPOAHHAMHEN,  PABHOMEPHOE M PABHOYCKOPEHHOE  NMPAMOIHHEHHOE
NBHKCHHE, CBODOJHOE NaJeHME Tel, [ABIAECHHE N0 OKPYKHOCTH, WHEPIMS,
BaauMozeicTene Tea, anddyina, GpoyHOBCKOE JABHAKECHHE, CTPOSHHE WHAKOCTEH
H TBEPABIX TeJ, HIMCHEHHE 00BEMA TEN NPH HATPEBAHMH (OXIAMICHHH ), TEIIIOBOE
PABHOBECHE, HCNAPEHHE, KOHISHCALNA, MIABJICHHE, KPHCTALINIALNA, KHIEHHE,
BAAMKHOCTE BO3IYXA, NOBBIUCHHE TABICHUA T3 IPH €ro HArPEBaHHH B JAKPEITOM
cOCyle, CBA3Zh MEKIY NapaMeTrpaMi COCTOAHHA Tala B HIONpoUeccax,
AMCKTPH3ALIAA TEN, BIAHMOACHCTBHE 3apAI10B;

ONMHCHIBATE MEXAHHYECKOS [IBHAKEHHE, MCNONb3YA (GHIHUecKHe BEIHYHHbLL
KOOPAMHATA, NYTh, MNEPEMEIIEHHE, CKOPOCThL, YCKOPEHHE, Macca Tena, CHia,
HMITYJILC TCAA, KHHCTHYCCKAH DHCPIHSA, MOTCHUHAINBHAR IHCPIHA, MCXAHHYCCKISH
]‘.Iﬂ.ﬁﬂTH\ MEXAHHYECKEA MOIHOCTE, NpPH  ONHCAHHH NOpaBHALHO  TPAKTOBATL
hranuecknil CMBICT HCNOABLIVEMBIX BEIHYNH, BX 000IHAYECHHA M EAHHHLLL,
HAXOAHTL POPMYIILI, CBAZLIBAIOIINE AAHHYIO (HIHUCCKYIO BEAHUHHY C JPYIHMH
BCIIHYHHAMM,

OMHCHIBATE HIVUCHHLIC TCILIOBLIC CBOHCTBA TEI M TENAOBLIC HBICHMA,
HCMONE3YA  (PHIMYECKHE BEAHYHMHLL JARICHHE 1a3a, TeMneparypa, CpeiHss
KHHCTHUCCKAN IHEPIHA XA0THHCCKOTD JBHACHHA MOJICKY, CPCAHCKBAIAPATHYHAN
CKOPOCTE MOJEKYI, KOJWYECTRO TCIUIOTH, BHYTPEHHAA 3Heprua, paGora raza,
HQHMHHHEHT MOJEIHOTO  JCHCTBHA  TETUIOBOTO  JIRHTATCIN, npH OMHCaAHHH
MpaBiibHO  TPAKTOBATh II}HEH'-[EEHHﬁ CMBIC]T  HCNOOLIVEMBIX  BCIHYMHH, HX
obO3HAYMEHHA W EMHHIB, HAXOAHTH  GOPMYNEl, CBA3BIBAKONINE JAHHYIO
(PHIHYECKY ) BENTHYHHY C APYTHMH BEAHYHHAM;

OIMHCHIBATE H3YMEHHLIE WIEKTPHYECKHE CBOHCTEA BEUIECTRBA H WIEKTPHYECKHE
ABIEHHA (MpOLEceH), HCNONLIYA (PHINYECKHE BEIHUHHEL MEKTPHYECKHHA 3apaj.
WEKTPHUECKOE MOE, HANPAKEHHOCTE MO, NOTEHIHAN, PAIHOCTE NOTEHIIHATIOR;
MPH  ONHCAHHH NPABHILHO TPAKTOBATE (PHIMMECKHI CMBICT HCTONLIYEMBIX
BEJHYHH, MX ODO3HAYMEHHA H EIHHHILL YKA3LIBATE (OPMYIILI, CBA3ILIBAIOIINE
JAHHYIO (PHINYECKYIO BETHYHHY C JAPYTHMH BETHHHHAMN,

AHATHIHPOBATE MIHYECKHE NPOIECCH W ABNCHHA, HCIONLIYH Qu3ndeckne
FAKOHLI W OPHHUHNOLE 3akoH BeemupHoro Tarotenns, I, I w 11 s3akonsl Hetorona,
3AKOH COXPAHCHHA MEXAHHYECKOH JHEPrHH, 3a8KOH COXPaHEHHA HMITYIbCa,
MPHHIAN  CYNEPIOZHIMKH CHIL, TIPHHLIMI PABHONPABHA HMHEPLHAIBHAIX CHCTEM
OTCHETA, MONEKYIAPHO-KHHETHYECKYI) TEOPHI) CTPOSHHA BEIIECTBA, IA30BLIC
JAKOHBI, CBA3bL CPEJHEH KHHETHHECKOH IHEPIrHH TENNOBOTO ABHKEHHA MOICKYI C
abCOMOTHOI TeMnepaTypoii, NepEbli JAKOH TEPMOIHHAMHKH, 34KOH COXPAHEHHA
MEKTPHYECKOTD  3apsaa, sakodn Kyjgowa, npH JTOM  pasiH4arth CAOBECHYIO
(hOpMYIHPOBKY 3aKOHA, €r0 MATeMATHYECKOE BHIPAKEHHE H YCIOBHA (IPaHHLIB,
0BIACTH ) NPHMEHHMOCTH;



OOLACHATL OCHOBHBIE TPHHIMNLL  JASHCTBHA  MaluiMH, npubopoB M
TEXHHYECKHX VCTPOICTB, painM4ars YCIoBHA HX De30nacHoOro MCnoibL3oBaHHA B
NOBCEIHEBHOH KHIHMN,;

BBLITIOJIHATE IKCIEPHMEHTBI 110 WCCAEA0BAHHID (PHINYECKHX HBICHWI M
NPOLECCOE € MCMOOALIOBAHMEM NPAMBIX H KOCBEHHBIX H3IMEPEHHI, OpH ITOM
hopmyzimposate npobaemy/sagagy W THOOTE3Y  yHeDHOTO  IKCHEpUMEHTA,
cODHpaTh YCTAHOBKY H3 NPELIOKEHHOTO 0DOpPYIOBAHHA, MPOBOIHTH ONBIT H
hopmMyaHpOBaTE BHIBO L

OCYIIECTBAATE MPAMBIC H KOCBEHHBIE WiMepeHHA PHIHYECKNX BEHYUHH, NPH
ITOM BHIOHPaTL ONTHMANBHBLI CHOCOG MIMEPEHHA M NCNONLIOBATL H3BCCTHBIC
METO/B OLICHKH NOTPELHOCTER H3MEepeHMii;

HEC/ICNOBRATL  SABRNCHMOCTH MEHTY l:bH'jH‘-IEL'h‘HMH BEIHYHHAMH C
HCIIOILIOBAHHEM NPAMBIX HIMEPEHHIE, NPH HTOM KOHCTPYHPOBATH VCTAHOBKY,
LlJIIH:EHp!JHﬂ'I'h PEIVALTATE NOJIYYEHHOH 3aBHCHMOCTH li]H:]H'-IﬂE‘HHH BCJIHYHH B
BHE TabaH 1 I‘p&q}llﬁﬂﬂ. ACNaTh BRIBQ/IB NO PCIVILTATAM HCCICIOBAHMA,

CODIIOAAT npasHIa DEe30NACHOTO TpPYaa npH npoBcIcHHH HCCACAOBAHMIT B
paMkax  y4yehHoro IKCNepUMEHTa, yYeOHO-HCCICAOBATENLCKOH H  NPOCKTHON
ACATEBHOCTH © HCNOALIOBAHHCM HIMCPHTCILHBIX }"E’IPDHETH H IlﬂﬁﬂpHTﬂpHﬂI‘ﬂ
0DOpYIOBAHNHA;

pelaTk pacucTHLIC 3aJa9M ¢ ABHO 3a0aHHOH  (HIMUECKOIT  MOJCHBIO,
HCTIOJTRIY H fl}lll‘.ili‘lt.‘:CRHﬂ FAKOHBI H NPHHLIATTRL, Ha OCHOBRC AHATTH3E YCIOBHA 3a/1a4n
BROHPATE (PHIMYECKYI0 MOJIENb, BRUIEIATL (PHIHYECKHE BEAHYHHE! H (POPMYIIEI,
HEODXOMMBIE 1R €€ pPEelIeHHd, NPOBOIHTE PacuéTsl H OLHCHHBATE PEATEHOCTH
MOAYHEHHOTO IHAYEHHA (HIHYECKOIT BETHYHHEL;

PelaTh KAMECTREHHLIE 3a7a4H; BRICTPAHBATE JOTHYECKH HEMPOTHROPEYHBY KD
LUENOYKY PACCYRJACHHH C OnMopoil HA HIYYEHHLIE IAKOHLI, IAKOHOMEPHOCTH H
hu3HdecKHe ARICHHA,

HCOONLI0BATE  MPH  PEIleHHH  y4eDHBIX 33189 COBpPEMEHHBIE
HHPOPMALIHOHHEIE TEXHOIOTHH JUIS MOHCKA, CTPYKTYPHPOBAHUA, HHTEPAPETallHn
M npeacTaBiednd yueOHOH # HAYMHO-NONYIAPHOH nHpOPMALHT, NOIYHeHHOI 13
PALIHYHBIX HCTOYHHKOR, KPHTHHECKH AHATHIHPOBATE NOAYHASMYIO HHPOPMALIHID,

MPHBOANTE NPHMEPS! BKIAIA POCCHACKHX 1 3apy0emHbIX Y4EHRIX-(PHIHKOB B
pPaiBHTHE HAyKH, OOBACHEHHE INPOLECCOB OKPYEAIOMErD MHPA, B paiBHTHE
TEXHHKH H TEXHOJIOTHIT,

MCMONB30BATE TEOPETHHYECKHE IHAHHMA N0 (HIHKE B NOBCEIHEBHOH KHIHH
R obecnedenns DE30NACHOCTH NPH O0PAIISHHH ¢ NPHOOPAME H TEXHHYECKHMH
YCTPOHCTBAMM, [UIS COXPAHCHHA 3A0POBLE H COOMIOICHHA HOPM IKOIOrHYECKOTO
NOBEACHHA B OKPYAMOLIEH Cpele;



paboTaTh B TPYNNE © BLINONHEHHEM PAaMIHYHBIX COUMAILHBIX  POJEH,
IEAHHPOBaTL paboTy TPYNnbl, PalHOHAILHO pacnpeieasTs 0DAAHHOCTH |
IUIAHHPOBATE JSATENBHOCTL B HECTAHIAPTHLIX CHTYALMAX, A1CKBATHO OLEHWBATH
BE/IA/1 KAAKIOI0 W3 YYACTHHKOB IPYIIL B PEMICHHE PACCMATPHBaeMoil npobGaemnl.

K woumy obyuenus B 11 kaacce npeaMerHsie pesyiabTarel Ha DajoBoM
YPOBHE JOKHE OTPAKATE CHOPMHPOBAHHOCTE ¥ O0YYAIOIIMXCH YMEHHI:

AEMOHCTPHPOBATL HA NMPHMEPAX pPoab H MecTo (punkn B QopMEpOBAHEA
COBPEMCHHOH HAYYHOH KapTHHBL MHPa, B PA3BHTHH COBPEMEHHOH TEXHHKH M
TEXHOMNOIMH, B MPAKTHYECKON ASATENLHOCTH JIOASH, HENO0CTHOCTL H EAHHCTBO
(hH3HYeCKOIl KApTHHBI MUpa;

VUNTBIBATL  PAHMILL  TIPHMCHCHHA  H3IVYCHHKIX {IJH?H‘I‘-‘.’-‘LFKHK MO
TOYEHHEIH WIECKTPHYECKHIT 3apAL, 1YY CBETA, TOYCUHBLIT HCTOYHMK CBeTa, AJepHas
MOJETE ATOMA, HYKJIOHHAA MOACIL aTOMHOTO SApa NpH pemennn (uIngecknx
3ajnaq;

PACOIHABATD II]-II']-H'-'EE'EHHﬂ HEJICHHA {Ilpﬂuﬂﬂl.‘hl} W ODBACHATE HX HA OCHOBC
HKOHOB WICKTPOJIHHAMHEN H KBAHTOROH If])ll']HICH: MEKTPHYCCKAA NMPOBOAHMOCT b,
TCNMIOROE, CRCTOBDC, XHMHYCCKOC, MArHHTHOC ACHCTBHA TOKA, BIAHMOICHCTBHE
MAMHHTOR, MWICKTPOMAIHIHTHAY HHIYKLIHA, ACHCTEHE MATHMTHOIO [OJOs  HA
NPOBOAHKE € TOKOM M JIBHAYIIMICA 3apal, MEKTPOMATHHTHBC KoneDanua M
BOJIHBI, TIPAMOJHHEITHOE pPacnpoCTPAHCHHWE CBETA, OTPAKEHWE, TIPCIOMICHHE,
waTepdepeniya, ARQpPaKuMA W NOJAPHIALMA  CBETA, JMCIEPCHA  CBETA,
thoroanexrpuaecknii sdert (horordupert), creToBOE NABICHHE, BOIHHKHOBEHHE
IHHEHYMATOT0  CHeKTpa  aroMa  BOJA0pOJd, EcTECTBEHHAds M HCKYCCTBEHHAA
PaIHOAKTHBEHOCTE,

ONMHUCHIBATE H3YHYCHHBIC CBOHCTBA BEUIECTBA (IMEKTPHHUECKHE, MATHWTHEIE,
ONTHYECKHE,  MVIEKTPHYECKYH  MPOBOJAHMOCTE  PazIHYHBIX  cpel) H
VIEKTPOMATHHTHBIE HBICHHA (NPOLECCHI), HCNOAL3IYA (PHIHYMECKHE BElTHUMHLL
AMEKTPHHECKHI 3apajl, CHIA TOKY, MIEKTPHUECKOE HANPAKEHHE, WEKTPHYECKoS
CONPOTHBIEHHE, PAIHOCTE NOTEHIHAIOB, WIEKTPOABHKYIAA cuiaa, pabora Toka,
MHAYKUHA MarHuTHOro noss, cuna Asmepa, cuna Jlopenua, MHIYKTHBHOCTB
KaTYIUKH, HCPTHA HMCKTPHYECKOr0 H MArHHTHOIO NONeH, nepuoj M 4actoTa
kosebauuii B KomeDarensHOM KOHTYpe, 3apsil H CHIZ TOKa B [polecce
FAPMOHHYECKHX  WIEKTPOMArHMTHLIX  Konebanuil, QoKycHoe paccrosHne #
ONTHYECKAN CHIIA JIHH3LL, TPH OMUCAHHH NPABHALHO TPAKTOBaTL (DHIMYECKHIT
CMBIC/T HCNONAL3YEMBIX BEJHYHH, HX O0DO3IHAYEHMA M EIMHHMUBIL, YKA3LIBATH
hopmynnl,  CBAIBIBAKOMIME AaHHYK  (HIMYECKYK) BENHYHHY C©  OPYIHMH
BEIHYHHAMH;

ONHCLIBATE W3IYHEHHBIE KBAHTOBBIC HBICHHS W MPOLUECCH, HCIONL3IVA
buIMHEeCKHE BEIHMYHMHBL CKOPOCTh WIEKTPOMAIHHTHLIX BOJIH, JUIMHA BOJHBI H



HACTOTA CBETA, IHEPIHA H HMIYILC GOTOHA, NEPHO/ MOAYPACTIALA, IHEPIUS CBATH
ATOMHBLIX SAEp, NPH ONHCAHHH TPABHILHO TPAKTOBaTh (M3HYECKHIT CMBICH
HCMONBL3IYEMBIX BEIHYHH, WX 0003HAYCHHA H EIHHHIBL, YKA3LIBATH (DOPMYIIbI,
CBA3LIBAIOIIME  JAHHYK) (UIMYECKYH) BEMHYMHHY C JPYTHMH  BEJIHYHHAMH,
BEIYHCAATD 3HAYEHHE (PHIHYECKOH BETHYHHE;

AHAMHIMPOBATL (PHINYECKHE NMPOUECCH H ABACHHA, HCHONE3IYH (hHIHHECKHE
FAKOHBI M NPHHLANEL 3akod OMa, 3aK0HE! NOCAEA0BATENBHOTO H NAPAILIEIBHONO
coeanHenus npopoauukos, sakod Jxoyns-Jlenua, sakoH NeKTPOMArHHTHON
HHIYKIHH, 3AKOH NPAMOIHHEHHOTO PACTIPOCTPAHCHNA CBETA, IAKOHBI OTPAKEHHA
CBETA, 3KOHBI NMPENOMICHHMA CBeTa, ypaBHenwe Dimmreiina ans doroadderra,
JAKOH COXPaHCHHA ZJHCPIHH, 3AKO0H COXPAHCHHA HMIYILCA, 3AKOH COXPAaHCHHH
WIEKTPHYESCKOIO 3apijid, 3aK0H COXpAHEHHS MACCOBOro YWcna, nocryiaatsl bopa,
JAKOH PAAHOAKTHRHOIO PACHIALA, NP 3TOM PalIHYATh CHOBECHYIO (DOPMYIHPOBKY
FHKOHE, Cro MaTCMarH4HYCCKOC BRIPEKCHHE W YCIOBHA {I"[!H.HI!I.:I.H. ﬂﬁJlﬂC’l'H}
MPHMCHHMOCTH,

ONPCACIATE HAMPABICHHC BCETOPA HHAYKIHH MAMMMHTHOIO MOJA NPpOoBOAHNK:R
¢ TOKOM, CHIBE AMnepa w cnnil Jlopenna;

CTPOHTE H ONHCHIBATH Iimﬁpﬂiﬁﬂiliﬁ. CO3IaBacMOCc  [UIOCKHM  3CPKLITOM,
TOHKOI IMH30ii;

BLITIDJIHATE  SKCNEPHMCHTRI MO HCCNIEJOBAHHIO EPH'SH‘IWHHH ARICHHH W
MpoUeccoBs € HCNOABIOBAHHCM [MPAMBIX W KOCBCHHBIX I{HMEPE‘HHHZ MnpH 3TOM
thopmyanposate  npobneMy/3afauy H o THNOTEIY  y4eDHOrO  IKCTepuMeHTa,
CODHpaTh YCTAHOBKY H3 NPEUIOKEHHOTD 0DOPY/IOBAHHA, TPOBOJAHTE ONBIT N
(hopMyTHPOBATE BHIBOJIKL

OCYIIECTRAATE MPAMBIE H KOCBEHHBIE HIMEPEHHA (PHIMYECKHX BEIWYHH, MPH
ITOM BRIOHPATE ONTHMAINBHLIH CNOCcOD WIMEPEHHA H HCNOILIOBAThE HIBECTHRIE
METO/IbI OLIEHKH NOTPEMIHOCTEN HIMEPEHHI;

HCCAEA0BATE  JABHCHMOCTH  (DH3IMYMECKHX BEAHMMH C  HCIOIBIOBAHHEM
MPAMBIX  HIMEPEHHIl: TPH 9TOM KOHCTPYHMPOBATHL YCTAHOBKY, (HHKCHpPOBaTh
PEIYIBTATEL MOIYHEHHOH 3aBHCHMOCTH (hHIHMECKHX BennuMH B BHAe Tabunu w
rpaMKoB, Ae1aTh BEIBO/LI 110 PEIVILTATAM HCCICI0BAHHA;

cobmosars npagnia DeE30NacHoro TPYAa NpPH NPOBEISHHN HCCIEI0BAHHIT B
paMKax yHeOHOIro IKCIEPHMENHTA, yueOHO-HCCHE0BATENLCKOH M [POEKTHO
JEATENBHOCTH € HCNOALIOBAHHEM HIMEPHTENLHBIX YCTpOiicTB ¥ nafopaTopHOro
0DOPYI0BAHNA!

pelaTh pacHéTHRIE 3AadauH ¢ ABHO 3ANAHHOH  (hHIMHMECKOH  MOJenbio,
HCHONb3YA (PHIMMECKHE 3AKOHBI H TPHHLIAIMNLL, HA OCHOBE AHAMM3A YCIOBHA 3M1a4H
BRIOHPATE (PHIMYSCKYI0 MOIEIb, BUICASTh (PHIHHECKHE BEAHYHHEL H (POPMYIIhL,



HEODXOIMMBIE 118 e pelcHHA, NMPOBOIHTL Pacuérhl H OLEHMBATH PEAbHOCT
MOAYHEHHOTOD IHAYCHITA d‘.IH']H’-[EEKﬂﬁ BEITHYHHEI

PEILIATE KAYMCCTECHHBIC 3a 1AM BLICTRAHBATE JOTHYSCEH HEMPOTHBROPCHHBY R
LUEMOYKY PACCYHIACHHH ¢ ONMOpoH HA MIYYEHHBIC JAKOHLI, JAKOHOMEPHOCTH M
thHaMHecKHEe ABIEHNA;

HCNOIBI0BATh 1npu pelIeHHH yueOHBIX Jana4 COBPEMEHHBIE
HHGOPMALIHOHHBIE TEXHONOIHH M8 NOHCKA, CTPYKTYPHPOBAHHA, HHTEPNPETalnN
H NPCACTABICHHA yHeOHOH M HAYYHO-NONVAAPHOH nHpOPMAaLMK, NOAYHEHHOH 13
PAMIHYHBIX. MCTOMHHKOBR, KPHTHYECKH AHAIHIHPOBATh MNOIYYAEMYI0 HH(POPMALIHIO;

OOBLACHATE ITPHHLIHITR JACHCTBHA MEALIIHH, IIPH'EU]][}B H TCXHHYCCKHX
YCTPOHCTB, PasiHyars YCA0BHA HX DE30MACHOI0 MCIOILIOBAHMA B IOBCEAHCBHON
AHTHM,

NPHBOAHTL NMPHMEPSLI BEIAIE POCCHHCKHX M 3apyDeknbiX y9EHbIX-QHINKOB B
PASBUTHE HAYKH, B ODBACHEHME NPOLECCCOB OKPYHAIOINCTO MHpa, B PaiBHTHE
TEXHHEH H TEXHOIOIHiIl;

HCMIONB3OBATE TEOPETHUECKHE IHAHHA N0 (HIHKE B NOBCEAHEBHOH HHIHH
s obecnevenns Ge3onacHocTi npn obpalleHin ¢ npudopaMy 1 TEXHHYECKHMM
YCTPOHCTBAMM, U8 COXPAHCHHA 3J0POBEA H CODMIOACHNA HOPM IKOIOIHYCCKOTO
NMOBCACHHA B OKPYRAIOLICH cpee;

padoTaTth B TPYNNE © BRINONHCHHEM PasTHYHBIX COUMANBHBIY POICH,
MJIAHHPOBaTh paboTy TIPYNNG, PAHOHANBHO pacnpeieIsTs ODA3IAHHOCTH W
IUIAHHPOBATE JEATCALHOCTL B HECTAHIAPTHLIX CHTYALHAX, A/JICKBATHO ONEHHBATH
BK/IAJ] KARI0T0 M3 YMACTHHKOR FPYNNBL B PEIICHHE paccMaTprBaeMoil npobaemMsl.



TEMATHUYECKOE INITAHHPOBAHHE
10 KJIACC

Koanuecrno yacos
Haumenosanne paiieios o Tem

HPOTPaMMEI Beero

Ne n/n Konvpoasuse

pator

Pazzen 1. @HIHKA H METO/ABI HAYHHOTI'O MO3ZHAHHA

1.1 DRIHKS 1 METOAbB HAYITHOID NO3HAKNA .

[ ]

Hroro no pasneny

Painen 2. MEXAHHKA

2.1 Kunematnka 5

2.2 JuHamnka T

23 FaKOHEI COXPAHCHIA B MCXAHHKC s |
Hroroe no paaneny 1%

Payien 3. MOJVTERY. IHPHASH @HIHKA H TEPMOJHHAMHEA

OcHoBE MOACKYIAPHO-KHHECTHMECKOMH

i1 9

TEOPHH
32 OCHORL TEPMOIHHAMHKH 10 |
3 3 AI'DLTHTI!.HE COCTOHHME BCIICCTHA, 5

Patopwe NP

MpakTuteckne
paboT

e TPoOHNILIE
{unposnie)
olpaioBaTeILILIE

pecype

butnnorexa LIOK
hitps:m.edsooru/ T4 172

butmmoresa LIOK
hitps: medsooru/ T{41h{72
butnnorexa LIOK
hitps: mLedsoo.ru/ 74 1biT2
butmiorexa LHOK
hitps:m.edsoo.rw T4 1biT2

Bubanoresa LIOK
hitps:/m.edsoo.nw 714 1bi72
BubGmuoresa LIOK
hitps:/m.edsoo, /74 | hi72

buGanoresa LIOK
hitpsy/'m.cdsoo. 714 1bi72




Hroro no paaeny

Payien 4. VIEKTPOJIHHAMHKA

4.1 INeKTPOCTATHES

Nocrosnnmi anexTpraeckqil ok, Tokn B
PATIHYHREX CPeiax

4.2

Hroroe no pazaeny
Pesepanoe spess
OBUIEE KOJIHMYECTBO HACOB 1O ITPOIr'PAMME

24

bead

b

butmorexa LIOK
hittps://m.edsoo.ru/ T4 1bi72

buGmuorexa LIOK
htips:'m.edsoo. ru/ T4 1 hiT2




11 KJIACC

HanvenoBanue paiieios 0 Tem
HPOTPaMMiL

Ne /i

Paznen 1. JEKTPOJIHHAMHKA

. Maruutioe none. IAeKTPOMarHHTHAR
' HHIYKLMS

Hroro no pasaeny

Painen 2. KOVTEBAHHA H BOTHBI

Mexanmygeckne i WIEKTPOMATHHTHERIE

2.1
konebDanHs
13 MexaHnueCKHE H WICKTPOMATHHTHEIC
- BOJTHB
23 Onruxa

Hroro no pazaeny

Koanvwecrno yacos

Beero

11

11

Kowrpoasuie
paboT

Paziea 3. OCHOBBI CHEHHAIBHON TEOPHH OTHOCHTEILHOCTH

(ICHOBE CIEHNANEHOH TeopH#
OTHOCHTENBRBCTH

3.1
Hroro no pazpeny
Paiaen 4. KBAHTOBAH PHIHKA

4.1 IeMenTs KBAHTORDH OITHEH

4.2 Crpoenne atoma

4

f

MpaxTwaeckne
patoTh

IERTPONNHBIC
(nndposnic)
OBpaIDBATE LI LIE
PeCYpes

Butanorexa 1IOK
hitips: 'm.edsoo.m 74 1c9Tc

bBubtanorera LIOK
hitips://mcdsoo.m' 74 197
butumoresa [TOK
hittps://m.edsoom T4 1c¢97c
Bubanorera LHOK
hitps:/m.edsoo,mu 74 1¢97¢

Bubanorexa HOK
hittps:medsoo. i TE 1 e97c

Bubtanoresa LIOK
hittps://m.edsoo.m/ 74197

butanorexa LHOK



4.3 ATOMHOE 2P0 5

Hroro no pazpeny 15

Paspen 5, JJTEMEHTH ACTPOHOMHH H ACTPO®HIHKH

5.1 INeMEHTH ACTPOHOMHH W acTPOiHIHKN 7

Hroro no pasaeny 7

Pazien 6. OBOBIAIOUIEE NMOBTOPEHHE

6.1 Obodmaones NOBTOPEHHE 4
Hroro no pasneny 4
Peseprioe RpeMa 3

OBUEE KOJIHYECTBO YACOB [MO [TPOIrPAMME 68

hitps:/‘m.edsoo.m/ 74 1¢97¢
butumorexa LIOK
htips://m.edsoo.mi 74 1 c97c

Bubamorexa LHOK
hittps./m.edsoo.m 714 1¢97¢

Bubamorexa [JOK
https:/'m, edsoo. T 1e9Tc




MOYPOYHOE ILIAHHPOBAHHE

bd

METO LI MOTHAHHA OKPYALIOIETD MDD

Poak u Mecto HsHEH B (hopMHPOBAHAN
COBPEMEHHON HAYMHON KAPTHHE MHPA, B
MPAKTHYSCKOR ACATEALHOCTH 0aei

Mexaunueckoe apHaeHne, OTHOCHTENBHOCTL
MEXRHHYECKOTO aewwenna, [lepesemenne,

CKOPOCTh, YCKOPEHHE
FE.BHEMEFIHDE I'IPH.M{J.I'.I.H Hl:l-l-'.iliu'ﬂ IHHECHHE

PaBROYCKOPEHHDE NPAMOTIHCITHOES

10 KJIACC
KoanuecTso uacon FaeRTponnLe

Ne (7] Bhie

Tema ypora Konrpoasuste  [lpaktuueckne po
n'n Beero ofpaioBaTe ILILe

pabornl paboTn _
PECYpCal
Pwmka — wayka o npupoae. Hayunnie butanoresa LLOK

hitps://m.edsoo. i file32e?

butanorexa LOK
https:/m.edsoo.m/(lc33eb

bubanorera LIOK
https:/'m,edsoo.my/ filc 508

bubanorexa LOK
https:/‘m.edsoo.m/ filic3620

butanorexa LIOK

JBIKEHHE hitps:/'m.edsoo. e 372
Croboanoe nagenne. Y ckopenne bubanorexa LHOK
CROGOIHOTD MTCHH httpsy//m.edsoo.m/ flg 3%
Kpuponuneiinoe apuwenne. Jdsnsenne

MH.TEPHELII]:HBE TOHEH [0 OEPYHHICTH

lpuwumn omHocHTensHocTH [anunes,
Huepunansuee cucremil oTeaer. Hepawii
ko Hetotona

Macca teaa, Cana. TTpanuun cynepnossimm
cui. Bropoei sakon Heworona ws

buGanorera LIOK
I .:III.' % .I |}

bubanorexa LOK
https:'m.edsoo.m/filic 3bek

buGanorexa LIOK
https://m.edsoo.nu filic3be®



METEPHATEHON TOUKH

Tperuit zakon Huomona 108 MarepHaisimx
TOMEK

Jakon seeMupHOro TRroTeHIR. Cia
e, [Tepsis KOCMIYCCKas CKOPOCTD

Cuna ynpyrocri. 3akon ['yka. Bec rena

Cusa tpermn. Kosdupsment tpenns. Cuaa
COMPOTHRICHHA TIPH IBHKCHHE TCH B
SRFLEROCTH TN rase

[MocTynarensHoe H BPANIATRALHOE JIBHIKEHHE
abcomoTro TeEpaore Tena, MomenT o,
[nevo comnt. Yonouna pannosecHs TREPIOTD
TeNna

Hunyase MaTepranbHol TOMKH, CHCTCMBL
MATEPHAIBHEX Touek. Hynyase cnaw. 3axkon
coxpancuns umnynsca. Peaktuanoe
JABHAHCHHC

Patiora it MONHOCTE CHasl. Knuetuyeckas
FHEPTHA MaTEpHATLHON Toukn. Teopema ob
HIMEHEHHH KHHETHYECKOH SHepTrin
Morenupanuian sepras, [loTennaisnag
WHEPrHA YIPYTo aeopMuposannoil
npyauait. [lotenuuanian suepris Teaa
BOAWIN NoOBEpXHOCTH JeMan

[MoTeHunaTEHBIE H HENOTCHIMATLHBIC CHILL,

Cradk paboThl HENOTEHUHAIBHBIX CHI €
HAMCHCHHEM MEXAHHYECKOI IHCPIHKT

bubanorexa LIOK
https://m.edsoo.m/ fillicibes
bubanorexa LIOK
https:/m.edsoo.nu/ file 3d00
Bubomorera LIOK
hittps:/fm. edsodo. | B

bubanorera LIOK
tips://m.edsoo.m/ 376

butmorexa LHOK
tpss meedsoo ' Tlcd | a6

bubmorera 1IOK
https://m.edsoo.ny fTlicd 3d6

Butanorera [TOK
hitps://m.edsoo. my fllcd 502

butanorexa LIOK
https:/m.edsoo.ru/filcd6 | a

EButamorera HOK

https:/ m.edsoo. ' fTlcd TEe
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CHCTEMBI Tea. Jakou COXPAHERNA
MEXBHHYECKOH Heprin

Jadoparopuas pabora «Heeneporanne crain
paboTLl CHILI ¢ HIMEHEHHEM MEXAHHYeCKOH
FHEPTHHA TEAA Ha NPHMEPE PACTEHRCHHS
PEIHHOBOTD HEIYTan

Koutpoasnan paboTa no reme aKnnemanika.
Aunamuka. JaKoHsl COXPAHCHHR B
MEXAHHECH

OCHOBHLE NONOKEHHT MOTEKYIRPHO-
KHHETHHECKOI Teopui. bpoynosckoe
anwxenne, JQnddyana

XapagTep ABHAKCHHA 1 BIAHMOACHCTBHA
FHACTHL BEIICCTRA. HEJ.'I.EI'.[H CTPOCHHA Msom,
AWHAKOCTEH ¥ TREPALIX Ten

Macca Moaeky. KOAHUeCTRO REIIECTRA.
[Mocrosunan Arorajipo

Tennosoe pannosecue, Temneparypa i eé
wamepenne. Hllkana resmeparyp Lleascns
Hacansnwii ras 8 MKT. Ocnosnoe
ypasnenne MKT

ADCOMOTHAR TCMNEPATYPE KaK Mepa cpennei
KHHETHYECKOH THEPTHN JIBHKCHHA MOJIEKYI.
Ypasuenne Menseneena-Knaneiipona
Fakou Janstosa, I'nionse waxons
Jlaboparopuan padota «Hecnenosanne

FABHCHMOCTH MEHCILY DapaMeTpasMi
COCTOAHHA PAIPEHRCHHOND Faads

EButanorexa LIOK
hitpss ' meedsoo.r/ fledb T4

Bubdmmorera LHOK

butanorexa LIOK
https:/m,edsoo.ny filcd [de

bubanorexa LIOK
hittps:/'m.ecdsoo.nu/ fTcS1 Le
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34
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39

40

41

Haonpougecs! B WASATEHOM T3¢ W X
IPAHYECKOe NPEICTARIeHHE

BHYTPCHIAR JHCPIHA TEPMOIHHAMITICCKOH
CHCTEME! H CNOCO0L! ©8 HIMeHeHHS.
Konuuecrso tennots v pabora. Buytpennas
IHCPIHA OTHOATOMHOTO HISAILHOTD Tasa

Buiaw Tennonepesatn

Yiaensuan TENNOCMEOCTE BELICCTEA.
KonuuecTso TenaoTsl npH TeNIonepeIaie.
AnnabatHeil mpougce

Mepspii 3aK0H TEPMOAHHAMHER W €10
NPHMEHCHHE K H3IOMPOUICCCEM
HeoGparuMocTs NPOIECCOR B IIPHPOIE.
Bropoil 3akon TepMOIHHAMIKN

Hpuwunn peiicrana u KI renaosoi
ML

Linxn Kapuo m ero KT

FROIOTHYECKHE NPODIeMBLl TCILIOMHEPTeTHEH

Otobuaionmin ypor «Moackynapuan
ks, OcHOBR TCPMOIHHAMHENY
Konmponshan pabora no teme
aMonexymapaas ganka, OcHosst
TePMOIHHAMHERY

lapooBpazoBanne B KOWIEHCAIINA,
Henapenne n kunenne

ADCOmOTHAR ¥ OTHOCHTCTEHAN BIAMHOCTh
po3ayxa. Hacsnmennsiii nap

butmmorera LIOK
tipss//m wr. i Pl 5 70

bubanoresa LIOK
hitps://m.edsoo.m e 5952

bubavoresa LLOK
https:im.edsoo. ' fMcSc 36
butmorexa LIOK

tips- so ! [We5e 16

butmoresa L1OK
hittps:/m.cdsoo.m/ e Sefe
BuGanorera L{OK
hitps://m.edsoo.m fe6230
Bufmortexa LHOK

bubamorera LIOK
hitps:/m,cdsoo.m/filic6933

bubanorera LOK
https:/m.edsoo.mu/ fehas0

bBuntanorera LIOK
hitps://m.edsoo. ' ficb3 b
Bubanoresa LHOK
https:/m.edsoo,m fllch4ds
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33

Trépaoe rene. Kpucrananyeckne o
amopdHbe Tenn, AHIOTPOINS cROHCTE
KpHCTNOR, AHAKHE KPHCTLLIRL
ConpemMennbie MaTepHLTki

[Tnannenue u kpucTamnanua. Y jeasnas
Ternora nuasienin. Cybnumanms

YVpasnenne Tenaosoro Gananca

DNEKTPHIALAS Tel. JNeKTPHYCCKHI Japajl.

,[I,'HI BHOA WICKTPHUYCCEHX 3APAI0B

NpoRoaHIKR, IHIAEKTPHEN I
NONYIPOBOAHHEN. 34KOH COXPAHEHHA
WIEKTPHYSCKOrO Sapaa
Baanmoneiicrane sapanos. Jakon Kynoua,
Toveunniii aekTpHeckuii 3apaj
HanpaaCruoc s MMCKTPHUCCKOTD 0N,
[Mpususn cynepnosHien VICKTPHUCCEHX
noaci. JJunue sanprscHHocTH

PaboTa cHl WEKTPOCTATHYECKOTO NONA.
HMorenuman, PAsHOcTs NoTEHIMAIOR
HFIJBCI.IEIIH KH H JHANEETHIKH B
MICETPOCTATHYECKOM 1100,
JonexTpiycckan NPoOHRLACMOCTE

InexTpoéMikocTs. Koniencatop

INERTPOEMEOCTE TIOCKOND KOHACHCATOP,
FHEPIHA HPTRCHION0 KOHASHCATOPA
Jaboparopran pabora "Hasepenne

butmrorexa LIOK
s m wrr fehS M

budaworesa LHHOK
hiips://'m.edsoo. i/ fich 708
Bubanorexa LHOK
https:/'m,edsoo.nu/ flc6E20
bubanoresa LHOK
hitps.//m.edsoo.m/ filicbbee

butanorexa LHOK
https://m.edsoo.m/{Tlchboe

BuGanorexa L{OK
hitps://m.edsoo.m fcbeed

budmmorexa LOK
Ips:m. ;

butmiorexa LIOK

hittps='m

Butmmorexa LIOK
https://m.edsoo.m/ 7018
bubanorexa L1OK
Jimeedsoo. /e 7 126
bubtaunorera LIOK
https:/'m.edsoo.m/filc 7 2cl)
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WIEKTPOEMEOCTH KoH IeHcaTopa”

Hpususn aelicTRHA B DpHMEHEHHE
KOHICHCATOPOR, KOIHPORANLHOTO annapara,
CTPYHHOTO NPHHTEPA, FeKTPOCTATHYECKAR
FANTA. 3a3eMIcHIe VieKTponpuiopos
TNCKTPHHSCKINH TOK, VCIDRHA €10
cyuectsopanm, [Mocrosussit vok, Cuna
1oka. Hanpasenne, Conporusicune. 3aKoH
Ohsin JUis YHACTES LCTH

[Mocnenonarenstoe, NApLIIEALHOE,
CMEMARHOE COCTHREHHE MPOROTHHEOR,
Jlaboparopuas pabora «Hiyaenne
CMENIAHAOID COSTHHCHAS DETHCTOPORR
Pafora # MOWHOCTE MISKTPHYECKOTO TOKA,
Jakon Jwoyna-Jlenna

Jaxon Oma nas noasoil (aMEHYTOH)

BIJ-EWTPH’-IE'E‘R-L‘.I“ nenu, KopoTroe samMBIkaHie.

Jaboparopras pabora «Hamepenne 340
HCTOMHHER TOEA M EF0 BHYTPCHHETD
CONPOTHRICHHAY

INCKTPOHHAR NPOBOIHMOCTE TREPILIX
MCTAINO0R. 3ABHCHMOCTE COTPOTHRICHHSA
METRILIOR OT TEMITCPATYPhl.
CrepxnpoRoIHMOcTh

INesTpHMECKHH ToK B Bakyyme. CeolicTea
WIEKTPOHHBIX MYUKOB

Hosynposoauiss, ux coberreHnas n
IPUMECHAN NIPOBOANMOCTE, CBoiicTRa p—n-

0.5 butaworexa LIOK
N hitps://im.edsoo.ny e 740
bubtanorexa 1LHIOK
hitps://m edsoo.m (e 7E38
0.5 butmmoreka LIOK

hitps:/ m.edsoo e Taed

butmmoTexa LIOK
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65
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67

68

nepexona. omynporoainkossie npuGophs

INEKTPHICCKHI TOK B pacTROpax W
PACMAARAX WIEKTPOIHTOR.
INCKTPONTHTHYCCKAR THCCOIMALIHA.
DNeKTPOINI

FNCKTPHUCCKNE TOK B Fi3ax,
CaMoCTORTEALHBI M HECAMOCTORTEILHLIN
paspat. Monnua. [hasma

AnexTpHHecKHe NPREOPL M YCTPOACTBA M HX
npakTideckoe npusenenne. [pasina
TEXHHEN (e30nacHoCcTH

Obobmmoninii ypox « CKTPOIHHAMHKR

KonTtponsnas pabora no Teme

« Inekrpoctatika. [locroanmeil
anekTpruecknil Tok. TOKH B paaanumsLIx
cpeaxy

Pesepsnnil ypor. Kontpoasnan pabora no
TeMe "nekTpoaHHaMuka”

Pesepennii ypor. Obobiuammii ypok no
remam 10 Kaacca

OBUEE KOJIHHECTBO YACOB 1O [TPOI'PAMME

HiE

bubmmorexa 1HOK
tips://m.edsoo.ru/ filcK2ba

butanorexa LHOK
hitps://m.cdsoo. mu fillcBdae

Butamoresa LHOK
https:/m.edsoo.n/ fflck6fc

buGamorexa L1OK
hitps:/m.edsoo./ fleR8he

butanorexa LLOK
hitps: /i, edsoo. ny

Bubanorexa LHOK
hitps: m edsoo.m/ flc8eSo
bubmmorexa L1OK
https:/ m.edsoo.m/ fc8 e
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11 KJIACC

Koauuecrso uacon eKTponnbe

unppoRLie

Tema ypoka Komrpoasnsie  [lpakrwueckne bpo

n'n Beern HIVHCHHR  olpaloBarTeanibie
paboTh paborn

pecypes

locTosunsie MArHUTE 0 WX

mianMoneicrane. Marnnmioe none. I butnnorexa [IOK

Bexrop marnnrHol naayrumn. Jluanm hitps://m.edsoo.r/ (Me97TE

MATHWTHON HHIYKITHN

MarsuTHoe noje NpoBoJIHRKA ©

TokoM. Oner Ipereaa. | butGanorexa LIOK

BaaumoaeiicTeie NpoBOIHHKDR © hitps://m.edsoo.m flc98Te

TOKOM

Jaboparopran pabora «llsyvenne bubtamorexa LIOK
MAFHHTHOTD TIOAH KATYIIEH © TOKOM» hitps://m.edsoo,m/ flc9%fe
Jeficrane MArHHTHOIO NOAR HA

npoBoAHREK ¢ TokoM, Cina Amnepa,

JlaBopatopuas paboTa | I bubamoresa LHOK
wHcenenopanne eicTris htps:/m.edsoo.mu/ Me9acO
MOCTORHHOTO MATHHTA HA PAMEY ¢

TOKOM:

JeHcTENG MArHHTHOIO NOAR Ha

JBHAYILYIOCH JAPAKCHHYIO MACTHLY. bubanotera LHOK

Cuna Jlopenna. Pabora cunl https:/m edsoo,m/ flc9did
Jlopenua

DnexrposardnrHan waykis, Hovok

BCKTOPA MAFHUTHOH wraykwwn. 10 1

HHIYKIIHH, 3AKOH VIEKTPOMarHuTHOH
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HHIAYKIHE Papajes
Jlaboparopnas padora
«Hecenenosanne apaenna
VICKTPOMATHATHON HITYKLHI

HunysmnexocTs, Asaenmne
cavonmaysmn, 300 camoniaykimm,
THEPIHA MATHHTHOTO TIONR KATYIIKH ¢
TOROM. ?.‘IEI'-TI‘FHJM.HHIHTH{}E o

Texunueckne yerpolicTna u ux
MPHMEHEHHE: TIOCTOAHHRIE MATHATLE,
IMEKTPOMATHITE, WIEKTPOIBHTATENS,
YCKOPHTEAN WIEMENTAPHEIX YACTHII,
HHIYELOHOHHASR NeYE

Obobmarommi ypok «Marinmioe
none. INeKTPOMArHATHAN HHIYKIHAY

Kosrponssan padoTa 1o reme
aMarnnrsoe nome.
INEKTPOMATHHTHAR WHIY KL

CroboiHEe MEXaHHYSCKHE
koaehannd, | apMonnyeckne
Koaehanus, Y panneHne
FAPMOHHYCCKRX. Komehanmii.
[pespamenne yeprnn
Jaboparopuas pabora
sHecnenosanme JMBHCHMOCTH
nepHoLa Manuy komedanuil rpysa na
HHTH OT JUIHHBL HHTH 0 MACCH TPysan

Konebarenenwii konryp, Croboannie

budamorexa L 1OK
https://m.edsoo.m/fea | 50

Bubamorexa LHOK
https:/m.edsoo. nu flca600

butimorera LIOK
httpsy/ meedsoo.m/ (eab&2

bubanoresa 1HOK
hitps://m.edsoo.nu/ (ead 58

Buianorexa LHOK
hitps:/ m.edsoo,n filica i

Gutanorexa LIOK
hitps://m.edsoo,m fillch¥20



15

16

17

19
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AIEKTROMATHHTHEIC komelanHs B
HABIBHOM KoAehaTeIbHoM EOHTYPE,
ARLIOTHE MEWTY MEXBHHYECKHMHA W
ANEKTPOMANHHUTHEIMY KOneDaHIAMH

tPoparysm Tomcona. 3akon
COXPAHCHAS FHCPrHA B HACATLHOM
RomefaTenLHoM KOHTYpe

[TpeacTaRIcHHE O 3ATYXAOUHN
koachanuax. Beiny#icHume
Mexannieckie konchanua, Pesonanc,
BriHy#ACHHBIC WICKTPOMATHHTHBIC
KovieDaHHA

Mepesenuuii ok, CHuyconuEHEI]
nepeMenikil Tok. MoummocTs
NEPEMEHHOND TOKA, AMILTHTYAHOE H
,[I_Eﬁl;:l'E}"lﬂT.llEE' AHAYCHHE CHIOLL TOEA W
HANPAKSHUA

Tpanchopmarop. [Tporisoacreo,
nepegaya n norpedacHne
VICKTPHHSCKO YHEPIriM

YErpolcTno 0 NpAKTHYECKOE
NPHMEHEHNE WIEKTPHYMCCKOTD TBOHKL,
FEHEPATOPA NEPEMEHHOTD TOKA,

JHHHA MeKTpOnepeLat
FRONOTHYECKHE PHCKN TTPH
NPOH3IBOACTES WICKTPOSHEDTHH.
KymsTypa nenoas3onanms
WIEKTPROMIERTHE & HEEJI:B.[I.!IEBHD.H
HHIHH

Gubamotexa LIOK
hitps://m.edsoo.m/ fllch9c4

butamorera LIOK

htps://m.edsoo.n/ (TchbE6

Bubanorexa LHOK
https://m.edsoo.m/ flchd 34

butimmorexa LJOK

i meoedsoo, r c324
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30

MexanuHeckHe BOIHEL, YCIOBHA
pacnpocrpaneni. epuos. Cropocts
PACTIPOCTPAHEHIR I LIHHA BOJHE,
lonepeynsie n NPOLOALHLIE BOIHI
Jayk. Cropocts ssyxa. [pomkocts
sykd. Bucora tona. Tembp 3syka
DNEETPOMATHHTHRIE BOIHBL, HX
cpoficTea M ckopocth, lkana
ANCKTPOMATHITHLLX BO/H

IMpHHIMIE PATHOCASIH W
Tenemngenns. PasnuTHe cpegcTa
craan, Pamnonoxanus

Koutponwnas pabota «Konebanus n
BOTH R

[MpavoanHeRHOe pacnpoCTPAHEHHE
CBETA B OHOPOAHON Cpeae.
Toveuukii ucrosnmg caera, Jlvy
cBeTa

Orrpasenne ceeta. InKoHK
orpakenns ceera. [loctpoenne
HiobpamecHil B NI0CKOM 3CpRLIe

lpenomnenne caera. [oanoe

BHYTpeHHee oTpascHne. [peacannniil
YO NOTHONS BHYTPEHHET O

OTPUWACHHR

Jlaboparopuas pabora «Himepenne
NOKASATENA HPEIOMICHHA CTERAY

Jlayasn. Hoctpoenne mobpamenii n

bubtnaworexa L1OK
https:/ m.edsoo. m/ (T0cca54

bubanorexa LOK
hitps/meedsoo.mu/ ecelc

butanorexa [HOK

hitpss/m.edsoo.m/ MTDec el

bubanorera LHOK
htypsz/m.edsoo, i (Tec6iB

bBubamorexa LOK

buGamorexa LHOK
httpss/m,edsoo,my fled4e0

bubanoreks LHOK
https://m.edsoo,m/ filed 716

butnnorera LIOK
itpss! ; 'y
butmmorexa LIOK
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e, DopMyna TOHKOH WL,
Y BesinyeHne s
JaBoparopuas padorta
«Hcenenopanne cooficta
HIBpaKeHi B X

Hucnepena caera. CHosHbii cOCTan
Genoro caera, Leer, JlaGoparopras
pabora «Habmwoaenune ancnepenn
CBECTAY

Huvepidepenns caera, [ndpasums
creta. JIndpakinonnas penérka
Hnnnpuqlmm CBCTOBBIX BOJI.
Moaspuianns ceeTa

Orrrieckne npudopel M YCTPORCTRA B
YCAOBHA HX DEIOMACHOTO MIPHMEHEHHA
" pasiis IPHMEHHMOCTH
knaccHueckoi mexanuki. [locTynarsl
-E.TIEI.I.I-{H.J'ILI-I.'Dﬁ TEORHH
OTHOCHTENLHOCTH

OTHOCHTCALHOCTE OIHOBPCMCHHOCTH.
EII.MIIAU'.IEHHE: BPRCMCHH H CORPEiIcHHE
JETHHEE

FHEPTHA W HMIYIRE PEARTHBHCTCKON
qacTHlb, CBASE MACCH ¢ MHEPTHei 1
MY TBCON, TIHEPIHA TIOKOH
Koutponsnan pabota «Omraka.
OcnoBksl cReINAILHON TeopH:
OTHOCHTEMRHOCTH

hitpsz//m.edsoo.m/fedd | ¢

bubanorexa LIOK
https:/ m.edsoo.m/ (T0ced 22

Butnnoresa LOK
htips/ m.edsoo.m/ (cli2e

budmmorexa LOK
https:/ moedsoo.na (TOc[R6H2

butanorera LOK

Bubauoresa [HOK
htips://m.edsoo.m/ (e fehs

bubanorexa LIOK
hitps:/m.edsoo. /e il
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poronsl. Gopmyna [aanka, Dueprus

H HMITyIIRG oTona
OTEpRITHE B HCCTHEAOBAHHE
thoroaduperta. Onwrre A I
Cronerosa

Jukonst poroxpderra, Ypasnenne
Dinnrreina wm poroxpderra,
wKpacnan rpannuay dorosdperra
Jannenne crera, Onwrrm [1. H,
Jlebenesa. Xumieckoe JaeificTane
ChRETA

Texunueckne yerpoiicTsa 0
NPAKTHHYECKOE IPHMCHCHHE:
thoToanemMenT, (hOTOAATINE,
conHetHan GaTapes, CBCTOIHON
Peinetne 3a0a4 no TeMe «eMEHTH
KBAHTOBOH OIITHEWY

Monent aroma Tosmcona, OnuTs
Pesepipopna no paccennmio a-4acTiil,
[naneTapuas MOAETE ATOMA

Mocrynarw bopa

Hanyuenne # noramuesde poToHos
NPH NCPeXoae aToMa © 0HOTD YPORHSA
IHEPrHH HA Apyroil, Buaw cnexkTpos
Bonuoswe ceoiicrea vactii. Bonym
Ae bpoitng. Kopnyesyaspio-
BOUTHOBON Avaiias. COOHTAHHOE W

butnnorexa LIOK
hitps:/m. ! 16

butmmoTexa LOK
https://m.edsoo.m e ficd

Eubanorera LHOK
hitps://m.edsoo.ru 0| Se

BubmoTexa LIOK
https://m.edsoo.n/ Ot

bBubamorexa LOK

Bubamoreka LHOK
hitps://m.edsoo.nu/ FJ09  a

Butanoreka LHIOK
hitps://medsoo.m (d0ala

buGanorexa LHOK
hitps:/m.edsoo, ne O30

butanorera LIOK
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BHIHYAICHHOE HATYHCHHE

Orkperrae paaoakTHeHocTH. Onnms

Pezepdopna no onpeaeaenniy CocTaga

PATHGAKTHRRGMD RV HCHHE

Croitcrsa ansga-, Gera-, ravmva-
wamyueHns. Bananne
PRAHGAETHBHOCTH HA WHBBIC
OPraHHIMBl

OrkpeiTHE NPOTOHA K HERTPONA.
Haoronwm, Ansiha-pacnan,
DnerTponLil 1 nosuTponisii beta-
pacnad. [asma-nanydenne

FHEPTHA CBATH HYKIOHOB B HIpC.
Haepuwie peakunn. Aaepreii
peaxtop. [lpobaemel, nepenekTHss,
IKONOTHMCCKHE ACTIEKTH AAEPHOH
IHCPIETHEN

Fnementapume Sactuun. OrkpuiTue
noauTpona. Meroaw vatbnoeHus 1
PECHCTPALLMH AMEMEHTAPHBIX HacTHIL
Kpyrawiii cropn adyiamenransisie
pranmoaeicTang, Eanncreo
ressueckoi KapTHALL MHpan

Bua ézanoro weba, Comeyns,
APKHE IBEAN, MIAHETEL, HX BHIHMOE
arwxenne, Conneunan cHcTeMa
Coante. ConHeyunan aKTHBHOCTE.
Herouunx anepriuyn Connna u 3séa

budamorexa L 1OK
hitps:meedsoone/ IO

bubanorexa LIOK
https:/ m.edsoo.m (T0d ] 162

butnnotexa LOK
tips /. edsoo.n T (1]
bubtamotexa LIOK
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Inéanm, HX CCHORHBIE
XAPAKTEPHCTHRN, IRE1IR Iasnoit
NOCHCHOBATEIEHOCTH. HII}TDEHHEE
crpoenne 1péa, ConpeMentne
NPCACTARTEHRA O MPOHCKOEITEHNNT 1
spouonie Connua n aeéin
Mupewsisaii [TyTe — pama lanakTika.
lNonowenne n apmxenne Coanng B
lNanakTuxe. Nanakrukn, Yépune
JbIPEl B A7PAX FATAKTHE

Beenennas. Pasberanne ralakmme,
Teopus boasworo s3phisa,
PeaMKTOBOS HEAYHEHHE,
MeraranaxTika

Hepemennsie npofineMsr aCTPOHOMIN

Koutponsias pabota « IneMenTs
ACTPOHOMUH H SCTPOPHIHKIY

Obobmaommi ypok. Ponbs ez i
ACTPOHOMHH B SKOHOMHYCCKO,
TEXHONOMHYECKOH, COLMMUIBHON K
FIHHECKON CPEPAX AEHTEIBHOCTH
WENOBEKD

Odobmaromui ypox. Pons v MecTo
(PHIMKH W ACTPOHOMHH B
CORpPEMEHHOI HAYYHOI KapTHHE MHpPa
OGobumowni ypok. Pons
irsaeekoi reopun B GopMHPOBAHKNI
npeactasieHuit o gpusieckoi
KAPTHHE MHPa
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Ofobmamomni ypox, Mecto
thrsnyeckoi KaprHKsl Mupa B oDes
PRIY CORPEMERHLIX ECTECTREHHO-
HAYYHKIX NPEJCTarIeHnil o npupoae
Pesepauntil ypok. Marnumioe none.
FNEKTPOMATHHTHAS WHAYKIHA
Pesepannil ypok. Onminka. OcHoBk
CHEHHATBHON TCOPHN
OTHOCHTEILHOCTH

Pezepumil ypok. Knanrosas dwimka,
IeMEHTH ACTPOHOMEH 1
ACTPOQIIHKH

OBILIEE KOTHYECTBO YACORB T10
MPOTrPAMME

68

Bubanorexa LIOK
hiips:/m.edsoo.mu {1ld | 754



YYEBHO-METOJHYECKOE OBECIHEYEHHE
OBPAZOBATEJBHOT'O INPOLECCA
OBAZATE/ILHBIE YYEEHBIE MATEPHAJBI JLTHA YHEHHKA

* Dianka, 10 knace/ Magumes ' ., byxosues b.b., Corcknit H.H. non
penakumeit HMapdenrsesoit H A, Axunonepuaoe odmecrso «Hanarenscrso
«wllpoceemiennen

» bpsuka, |1 knace/ Makwmes 7.1, byxosues b.b,, Hapyrun B.M. non
peaaxumeii Napdentseroii H A, Axunoneproe obmecrso «Manarenscreo

«llpoceemienner

METOJIHYECKHE MATEPHATBI J1TH YYHTEJIA

LHH®POBBIE OBPAIOBATEIBHBIE PECYPCBI H PECYPCHI CETH
HHTEPHET

https://uchi.ru/

https://resh.edu.ru/

https://m.edsoo.ru/



