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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usmuke ©6a30BOr0 ypOBHS Ha YpOBHE CpPETHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN U TpeOOBaHMU K pe3yibTaTaM
OCBOCHHMSI OCHOBHOHM 00pa3oBaTeiabHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke ¢ yd€roM enepanbHOH paboyeill mporpaMMbl BOCHUTAHUS U
KOHIENINK TpernojaBaHus ydeOHoro mnpeamera «Dusuka» B 00pa3zoBaTeNbHBIX
Opra”Hu3alusax Poccniickon ®enepanun, peANU3YIOIIUX OCHOBHBIE
oOpazoBareNbHbIE MPOTPAMMBI.

Conepxanue mnporpaMMmbl MO (U3MKE HAMpaBieHO Ha (QOpMUpPOBAHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI Mupa oOydaronmxcs 10-11 xkmaccoB mpu
o0yueHnun ux (usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pPE3yIbTaTaM
oOy4eHHs, a TaKXKe€ YYUTHIBAET HEOOXOAMMOCTh peaU3aIlluU MEKIPEIMETHBIX
CBA3€H (U3HKM C €CTECTBEHHO-Hay4YHbIMH Y4E€OHbIMU INpeaMeramu. B Hel
ONPENENSAIOTCI OCHOBHBIE LIEJIM M3y4YeHUsl (DU3UKH HAa YPOBHE CPEAHEro OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbIE (Ha 6a30BOM YPOBHE).

[Iporpammanopu3nKeBKIIIOYAET:

e IUJIAHUPYEMBIEPE3YIbTATHIOCBOCHUS Kypcadu3NKNHA0a30BOMYPOBHE,B TOM

quclie IPEIMETHBIE Pe3yIbTaThl 10 TofaM 00yUYeHHUs;

e cojepxaHueydeoHoronpeamMmera«Gu3nKannoro1aMmoOydeHusl.

dusnka Kak Hayka O HauOosiee OOIIMX 3aKOHAxX MPHUPOJIbI, BBICTyHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJaJ B CUCTEMY
3HaHUi 00 okpy:xatoniem Mupe. LIIKobHbIN Kypc (PU3UMKHU — CUCTEMOOOPA3YOIIHIA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX NMPEIMETOB, TOCKOJIBbKY (PU3NYECKHE 3aKOHBI
JiexaT B OCHOBE TMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbu3ndeckorr reorpadueir u actpoHomueid. Mcmonb3oBaHME UM aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpEAeNseT XapakTep MW pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUSA
KOCMOCa, TMOJIy4YeHUS] HOBBIX MaTEpHalOB C 3aJlaHHBIMU CBOMCTBAMHU M JPYTHX.
N3ydyenne ¢Gu3MKM BHOCUT OCHOBHOHM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAay4YHOW KapTUHBI MHpa oOydaroumxcs, B (opMuUpoBaHHME YMEHHUH MPUMEHSTH
HAy4HBIA METO/I MIO3HAHUSI IPY BHITIOJIHEHUH UMH YIEOHBIX HCCIICIOBAaHUM.

B ocHOBYy kypca ¢usMku 1j1s ypOBHS CpEAHEro o0OIiero oOpa3oBaHUS
MOJIOKEH psAl AW, KOTOpble MOXKHO paccMaTpuBaThb Kak MPUHIUIBI €ro
ITOCTPOEHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JOTUYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3ieioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOMN (DH3UKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. BemymwmM B Kypce sBIseTCs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanms mnpearnoiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MUECKON HAayKH, OCMBICICHHE CBSI3H Pa3BUTHUS
¢u3nku ¢ pa3zBUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU,HPABCTBEHHBIMH
U DKOJIOTHYECKUMU TIpoOIeMaMu.

Hoes  npuxnaonoti uanpasnennocmu. Kypc Qu3uMku  mpesanosiaract
3HAKOMCTBO C IIMUPOKUM KPYTOM TEXHMUYECKUX U TEXHOJIOTMYECKUX MPUIONKEHUM
M3YYECHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs TOCPEICTBOM BBEIEHUSA DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJOTUYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKW M TEXHOJIOTHM, a TaKXe OO0CYXKICHUS
Mpo0JIeEM PALIMOHATILHOTO MPUPOIOIOIB30BAHUS U HKOJIOTMYECKON 0€30MacHOCTH.

Crep’HEBBIMU 3J€MEHTaMU Kypca (PU3MKH Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHEe TPEACTABICHUNA O
CTPYKTYpe MOCTpOCHUS (U3UUECKOM TEOpHUH, posii (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUAIIOB B  COBPEMEHHBIX TMPEIACTAaBICHUSAX O TPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOPHUH, Uil OINUCAHUSI E€CTECTBEHHO-HAYYHBIX SIBJICHUU W
MIPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOJAX0 B Kypce (PU3MKH pean3yercs Ipexie
BCEro 3a CYET OpPraHM3alUM SKCIEPUMEHTAIBHON JEesTebHOCTH O0YyYaroLXCs.
Jlns  GazoBoro ypoBHSI Kypca (UMK — OTO HCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX padoT,
KOTOpBIE B MporpaMme mo (pusnke oObEAMHEHBI B OOIIMM CHUCOK YUEHUYECKHUX
pakTUYECKUX paboT. BrijeneHne B yka3aHHOM mepeyHe JabopaTOpHBIX padoT,
OPOBOJAMMBIX JUISl KOHTPOJIE U OLIEHKH, OCYIIECTBISIETCS y4YaCTHUKaMU
00pa3oBaTEIBLHOIO TMpollecca MCXOMId U3 OCOOCHHOCTEH IJIAHUPOBAHUS U
ocHamieHust kabuHera Qusuku. Ilpu »>TOM oObOecneunBaeTCsi OBJAJICHUE
OoOyJaronMMHUCs yMEHUSIMUA TPOBOJIUTH KOCBEHHBIC W3MEPEHHMS, HMCCIICTOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEJIMYMH K TIOCTAHOBKY OIBITOB TIO TPOBEPKE
MPEI0KEHHBIX TUIIOTES.

Bosbiiioe BHUMaHNE yAENSIETCS PEIICHUIO PACUETHBIX U Ka4eCTBEHHBIX3a/1a4.
IIpu »TOM s pacu€THBIX 3ajady MPUOPUTETOM SBISIOTCS 3aJa4d C SIBHO
3aIaHHON(DU3UIECKONMOIEITBI0, TO3BOJIIOIIUETIPUMEHITh I3y YCHHBIC3aKOHBIH



3aKOHOMEPHOCTH KaK U3 OJHOTO pasleiia Kypca, TaK U HUHTETpUpys 3HAHHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/JaHMs HA
0o0OBbsCHEHHE TMpOTEeKaHUsi (U3MUECKUX SBJICHUM W TPOLECCOB B OKpYKarolen
KU3HU, TpeOyromme BbhIOOpa (U3MYECKON MOJENH ISl CUTyallud TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmu PI'OC COO k MarepuaiabHO-
TEXHUYECKOMY  OOECIMeYeHUI0  y4eOHOro  mporecca  0a30BBIE  yPOBEHD
Kypcadu3UKWHA YPOBHE CpPEAHETr0o OOIIero oOpa3oBaHUsS [OJDKEH H3y4daThCs B
YCIOBUSIX MPEIMETHOTO KaOMHeTa (PU3MKHU WM B YCIOBUAX HMHTETPUPOBAHHOTO
KaOuHeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJa. B kabunere Qpu3uku H0KHO
OBITH HEOOXOoaMMOE JabopaTopHOE 00OPYAOBAHKE JIJISi BHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo U3MKe YIYCHHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
obopytoBaHue.

JleMoHCTpalMoHHOE  000pyAoBaHHEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHIIMIIOM MUHUMAJIBHON JOCTATOYHOCTH M  OOECIEYMBAET IOCTAHOBKY
MEPEYUCICHHBIX B TMporpaMMe Mo (u3uKe KIIOUEBBIX JEMOHCTpAIlUil AJis
UCCIIEJIOBAaHUSI ~ M3yYaeMbIX SIBICHUH U  MPOLECCOB, OMIUPUYECKUX U
dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHH.

JIabopartopHoe 0OOpyAOBaHUE [UIsI YUYEHHYECKHMX MPAKTUYECKUX pPaldoT
(GopMupyercss B BHJIE€ TEMAaTUUYECKMX KOMILJIEKTOB M OOECIEUMBAETCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUICKTHI
1abopaTopHOTO 00OPYAOBAHUSA JOJDKHBI OBITH TIOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENLHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMUIIEISIMUU3Y YEHUS(PU3UKUBOOIIIEMOOPA30BaAHUUSIBIISIFOTCSL:

e (dopMupoBaHHE WHTEpeca M CTPEMJICHUS OOYyYaloUMXCsi K HAYIYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE HMX HHTEIJICKTYalbHBIX U TBOPYECKUX
CITOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHMSI KaK pe3yibTara H3YUYCHHs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (dopMupoBaHHE YMEHUH OOBSICHATH SBJICHHUS C HCIOJIb30BAHUEM
bu3nYECKUX 3HAHUIA U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (DU3UKK I Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHne 3THX Lennei 00ecreynBaeTCsl pelieHueM CIeIyIoMMX 3a1ad B

mpoiiecce u3yueHus Kypca (GU3uK1 Ha ypOBHE CPETHETO O0IIero 00pa30BaHuUs:



e TmpuoOpeTeHne  CUCTEeMbl  3HaHUKW 00  oO0mux  usHuecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOYAsT MEXaHUKY,MOJIEKYJISIPHYIO
Gbu3NKy, DJIEKTPOAMHAMHUKY, KBAHTOBYIO  (M3UKY U BJIEMEHTHI
acTpO(pU3HUKH;

e (opmMupoBaHMe yMEHHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUNW B TPUPOAEC W IS TPUHATHSA
MPaKTUYECKUX PEIICHUN B MOBCEITHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pEIIECHUs pPa3IUYHbIX 3aJa4 C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOUINX CAMOCTOSITEIHLHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPUHIUIIOB JCUCTBUS TEXHUUYECKHUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSIHUS HAa OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOTO IJIAHUPOBAHUS U IMPOBEACHHUS
(bU3MYECKNX SKCIEPUMEHTOB, aHalU3a W MHTEpHpeTanuu HUH(popmMaiuuy,
OIIPEIENICHHS TOCTOBEPHOCTH ITOJIyYEHHOTO PE3yJIbTaTa;

e CO3JaHUE YCJOBUU IJISl PA3BUTHUSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha usyuenune ¢usuku (0a30Bblil ypOBEHb) Ha YPOBHE CpPEIHEro OOILIEro
oOpazoBanus orBoautcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipemyaraempiii B mporpamMme 1o (¢GU3NKE TEpeueHb JTabopaTOPHBIX U
MPAKTUYECKUX paldOT SABJISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JENaeT BBIOOP
MPOBEJICHUsI J1a0OpaTOPHBIX PabOT M OMBITOB € YUYETOM HMHAUBUIYATbHBIX
0COOEHHOCTEH 00yYarOInUXCs.



COILEP KAHUEOBYYEHMUA
10 KJTACC

Paznenl.@u3sukanMeToAbIHAYYHOTOTIO3HAHUS

®u3uka — Hayka O npupone. HayuyHbie MeTOABI NMO3HAHUSA OKPYIKAKOLIETO
mupa. Ponp dkcnepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMUS IMPUPOIBI.
OKCIEepUMEHT B (PUBHKE.

MopenupoBanue (GuU3MYECKUX SIBICHUM M TpolieccoB. HayuHble TUmoTesbl.
duznyeckue 3aKOHBI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Pons m Mecto ¢u3uku B (GOpMHPOBAHWU COBPEMEHHON HAyYHOM KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele M UU(PPOBBIE HM3MEPHUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JTATYHKU.

Paznen2.Mexanuka

Temal. Kunemamuka

MexannueckoeasrxxeHrne. OTHOCUTENBHOCTBMEXAHUYECKOT O IBHKCHUSL.
Cucremaorcuéra. Tpaekropus.

[lepemenienue, CKOpPOCTh (CpeaHssE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) WU
YCKOPEHUE MATEPUATBbHOW TOYKH, UX NPOEKIMM HA OCU CHUCTEMbl KOOpJUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSMOJMHEHOE nBkKeHue. [ 'paduxu
3aBUCHUMOCTH KOOpJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EepeMENICHUs
MaTepUalIbHON TOYKH OT BPEMEHH.

CBoboHoenaaeHue. Y CKopeHueCBOOOTHOT OTIa /ICHUSI.

KpuBonuuenHoe  aBukeHue. J[IBMKeHHME  MarepualbHOM TOYKM 11O
OKPY)KHOCTH C IMOCTOSSHHOW MO MOJYJIFOCKOPOCTBIO. YTJIOBAsi CKOPOCTh, JTUHEHHAS
ckopocTb. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuueckre YCTpPOWCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIHUIOMETD,
JIBUKEHUE CHAPSJIOB, LICMTHBIC U PEMEHHBIC MIEPEAAYH.

Jlemoncmpayuu

Mo1e1bCuCTEMBIOTCUETA, UILTIOCTPAIUSIKUHEMATHYECKUXXaPAKTEPUCTUK
JBUKEHUS.

[IpeobpazoBaHKe IBUKEHUUCHCIIOIB30BAHUEMITPOCTRIXMEXaHN3MOB. [1aieHne

TE€JI B BO3JIYXE U B Pa3pEKEHHOM MPOCTPAHCTBE.

Hab6nronenue nBmxeHus TENa,0pOIIEHHOT OOy TJIOMKT OPU30HTY !
TOPU30HTAJIBHO.



N3mepenneyckopeHusiCBOOOTHOT 0TI ICHHUSL.
HamnpaBneHnecKOpOCTUITPUIBUKEHUUTIOOKPYKHOCTH.
Yyenuueckuiisxcnepumenm,nabopamopHviepabomoi

N3ydeHne HEPAaBHOMEPHOTO ABUKEHHS C LIEJIBIO ONPEIEICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOLIECHUS MEXAY IYyTSIMH, HPOWICHHBIMU TEJIOM 3a
NOCJIENOBATENbHBIE PABHBIE IPOMEXYTKA BPEMEHH IIPU PABHOYCKOPEHHOM
JNBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHnenBUKEHUSIIAPUKABBA3ZKOMKHUIKOCTH.

N3yuenueasuxeHusTena,0poIeHHOrOTOPU30HTAIBHO.

Temal./lunamuxa

[Ipunin  otHocutenbHOCTH — l'aymmied.  IlepBeii  3akoH  HbroroHa.
NuepuuanbHpIECUCTEMBIOTCYETA.

Macca Ttena. Cuna. [Ipununun cynepnosunuu cui. Bropoiut 3akoH HeroToHa
IUIs. MaTepUaIbHON TOUkU. Tpetnil 3aKkoH HproTOHA 1151 MaTepraibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cuma Tskectd. IlepBas kocMuueckas
CKOPOCTb.

Cunaynpyrocrtu.3akonl 'yka.Becrena.

Tpenue. Bunsl Tpenust (mokos, CkoibxeHusi, kaueHus). Cumna tpenus. Cyxoe
Tpenue. Cuna TpeHUs! CKOJbKEHUS U cuiia TpeHus nokos. KosdduuueHT tpenus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIN Ta3e.

[TocTynarensHOEUBpaIIaTeIbHOEABUKEHUEAOCOMOTHOTBEPAOTOTEIA.

MOMEHT CHJIBI OTHOCUTENIBHO OcCH BpaueHus. llnedo cumnbl. YcnoBus
paBHOBECUS TBEPIOIO TEIIA.

TexHuueckne yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: NOAIIUITHUKY,
JIBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHnenHepuu.

CpaBHEHHEMAaCCB3aUMOJICHCTBY FOLITUXTEN.

Bropoii 3akoH HeroToHa.

N3mepenuecui.

CrnoxxeHuecu.

3aBUCUMOCTHCUIIBIYTPYTOCTHOTAEOpMAITHH.

HesecomocTe.Becrenanpuny CkOpeHHOMITOAbEMEUTIAICHUU.

CpaBHEeHUME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Y cnoBuspaBHOBECUATBEPAOTOTENA. BUABIpAaBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopmvie

pabomueiVI3yuenre NBUKEHUST OpycKa 10 HAaKJIOHHOM

IJIOCKOCTH.



HccnegoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUMX B IPYXKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

UccnegoBanne ycinoBHil pPaBHOBECHS TBEPAOTO Teld, HWMEIOIIETO OCh
BpAILICHUSL.

Tema3.3axonblicoXpaneHUA8MeEeXAHUKE

Nmnynbc MartepualibHOM TOYKM (Te€na), CUCTEMbl MAaTEPUAbHBIX TOYEK.
Nmnynbe cuiibl U1 U3MEHEHUE HMMITyJibCa Tejla. 3aKOH COXPAHCHUS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGoracuibl. MOIITHOCTECUITEL.

Kunernueckass sHeprus MarepuaibHO Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU IHEPTUU.

[TorenuuanbHas SHEprusl. [TorennumanbHas SHEprus YIpyro
nedopMupoBaHHOU NpyKUHBIL. [loTeHIIMaIbHAS SHEPTUs Tejla BOJIM3UIIOBEPXHOCTH
3emMin.

[loTennuanpHpile W HENOTEHIMalbHble  cuibl.  CBsi3b  pabOTHI
HENOTECHUHUAIBHBIX CUJI C W3MEHEHUEM MEXAHUYECKOW DHEPIUM CUCTEMBI TEIN.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTHH.

YrpyruenHeynpyruecTONKHOBEHUSI.

TexHu4yeckre yCTpOMCTBA M NPAKTUYECKOE INMPUMEHEHHE: BOAOMET, KOIED,
MPYXKWHHBIN IUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOHCOXpaHEHUANMITYJIbca. PeakTuBHOE

JIBUKECHHUE.

[TepexoanoTeHIMATIbEHONYHEPTUUBKUHETHIECKYIOUO0OPATHO.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomoi

N3ydeHneadbcoroTHOHEYIPYTOT Oy AapacnoMOIIIbIOIBYXOAMHAKOBBIX HUTSIHBIX
MasTHUKOB.

UccnenoBannecBs3npadoThICUIIBICU3MEHEHUEMMEXaHUUECKOMIHEPTUH TeJla
Ha MPUMEPE PACTSIKEHUS PESUHOBOIO XKT'YTa.

Paznen3.MosiekyasspHasspu3nKauTepMOIMHAMHUKA

Temal.OcHo8bIMONEKYNAPHO-KUHEMUYECKOIIMEeOPUU

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBWKECHHS U
B3aUMOJICMCTBUSL YacTHUIL BellecTBAa. MoJaenu CTpPOeHUs Tras30B, XUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE dTUXMOJEICH. Macca u
pa3zMepbl MoJieky. KonnuectBo BemiectBa. [TocTosiHHas ABoranapo.

TermtoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkamna temmneparyp
Llenbcusi.



Mopens  upeanpHoro rasa. OCHOBHOE  ypaBHEHHE  MOJIEKYJIIPHO-
KWHETUYECKOW TEOpUH HUACATBHOrO rasza. AOCOJIOTHas TeMIeparypa Kak Mepa
CpeaHEll KHHETMYECKOW SHEpPIrUM TEIUIOBOrO JBMWXEHWs dvacTtull raza. lllkama
temneparyp KenbBuna. ['a3oBble 3akoHBI. YpaBHeHHEe MeHeneeBa—KianelipoHa.
3akon JlanbroHa. M3omporniecchl B UACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe MpencTaBICHHE H30MPOIIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OGapomertp.

Jlemoncmpayuu

OnbITel, OKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BeEIIeCTBa, (HoTorpadpuu
MOJIEKYJI OPTaHUYECKUX COECIMHEHUN.

OnpIThIOANP D Y3UHKUIKOCTEHUTA30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

MogenbsonsitalllTepHa.
OnbITHI, JIOKA3bIBAIOLIME CyLIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aMOJICHICTBHSI.

Mogens, HILTIOCTPUPYIOIIasi IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUSI HJIECAHOTO Tasa,
U30IIPOLIECCHI.

Yyenuueckuiisxcnepumenm,nabopamopHviepabomoi

OmnpeneneHrneMacchiBO3/TyXaBKJIaCCHOMKOMHATEHAOCHOBEU3MEPEHHI 00BhEMa
KOMHATBI, JABJICHHS U TEMIIEPATypPhl BO3AyXa B HEl.

HccnenoBanre3aBUCUMOCTUMEK Y TApaMETPAMUCOCTOSTHUSIPa3pEKEHHOTO
rasa.

Tema2.0cnoebimepmoouHamuku
TepmonnnamuueckascucteMa. BHy TpeHHAAIHEPTUATEPMOIUHAMUYECKOU
CUCTEMBI U cIocOObI €€ n3MeHeHus. KonuuecTBo TemioTel u pabota. BHyTpeHHs s
SHEPrus  OAHOATOMHOTO  HWACAJIbHOrO  raza. Buuael  Temonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.

KonnuecTBo TEmIOTHI pH TEIIIONEpEIaye.

[Tonsitue 00 aamabatHoMm mpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHnne mepBOro 3akoHa TEPMOJMHAMHUKH K u3omporeccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH tepMmoamHamuku. HeoOpaTnMOCTh TpOIECCOB B MPHUPOJIE.

TerutoBpieMainHbL. [ [pUHIMIIBIAEACTBUATEIIIOBBIX MALLIAH.

[IpeoOpazoBanusi »HEpPruM B TEIUIOBBIX MamuHax. KosdduuueHT mnosie3Horo
nevictBusi TerioBod MamuHbl. [lukn KapHo u ero kosdduimeHT mosie3HOTo
JNEUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHudeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHHUsi, ObITOBOW XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH HSHEpPrud Tejla MPU COBEPIICHUH PAaOOThI: BBUIET
MpoOKM W3 OYTBUIKM TIOA JACHCTBHEM CXKAaTOTO BO3AyXa, HarpeBanue s¢upa B
JATyHHOU TpyOKe myTEM TpeHus (BUICOEMOHCTPAIINS ).

N3MeHeHrneBHY TPEHHEUIHEPTUH(TEMIIEPATYPhI ) TEJIANPUTEILIONEPEaaUE.

OneIT 1mo ananabaTHOMY pACHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

MoaenunapoBoiTypOUHBI, ABUTATEISIBHY TPEHHETOCTOPAHUS,PEAKTUBHOTO
JBUTATEIIS.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomoi

N3mepeHneyaepHONTEITIOEMKOCTH.

Tema3.Azpezamnviecocmoanungeuiecmea. Dazoevienepexoonl

[TapooOpazoBanue 1 KoHjeHcalus. Mcnapenue u kuneHue. AOCOIIOTHAS U
OTHOCHUTEJIbHASL BJIXHOCTh Bo3Ayxa. HacwlllleHHBI map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucraimnuyeckue n amopdHbie Tena. AHU30TPONHS CBOWMCTB
kpuctaiioB. JKunakue xpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenune wu
KpUCTaJUIU3alud. Y ieJbHas TerioTa miasneHus. Cyoaumarnus.

VYpaBHeHueTenaoBorodanaHca.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYUYEHUS] COBPEMEHHBIX MAaTEpHUAJIOB, B
TOM YHCJIE HAaHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOIICTBaHACHIIICHHBIXIIAPOB.

KunennenpunoHn:keHHOM/IaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmronennenarpeBaHUsIMIIIaABICHUSKPUCTAUTMYECKOTOBEIIECTBA.

JleMoHCTpanusi KpUCTaIOB.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomoi

N3MepeHrneoTHOCUTEbHOUBIIAXKHOCTUBO3TY XA.

Paznend. JaekrpoamHaMuka

Temal.Inekmpocmamuxa

OnekTpu3anus Tel. OIJEeKTpUYecKHil 3apsia. J(Ba Buaa 3IEKTPUUYECKHUX
3apsiioB. [IpOBOMHMKHK, TUAIEKTPUKU W TOJIYNPOBOJHUKHU. 3aKOH COXpPAHEHUS
AJIEKTPUUYECKOTO 3apsiia.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHblil 31eKTpUUecKuil 3apsi.
Onektpuueckoenone. Hanpsx€HuHocThanekTpuaeckoronos. [ Ipunnmmn



CYIEPIIO3ULHNM DJICKTPUUECKUX MOJieH. JINHUM HanpspKEHHOCTH AJIEKTPUUYECKOTO
OJIAL.

Pabota cun anekTpocratudyeckoro noss. [lorennuan. Pa3HOCTHIOTEHIIMATIOB.
[IpoBOOHMKM W IHUAIEKTPUKHA B DJIEKTPOCTATHYECKOM Toiie. Jluanexrpruueckas
POHUIIAEMOCTb.

OnextpoémkocTh. KoHAEHCATOP. DIEKTPOEMKOCTHIIIIOCKOTOKOHACHCATOPA.
DHeprus3apsKEHHOTOKOHAEHCATOPA.

TexHuyecknue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETpP, DOJEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DIEKTPONPHOOpPOB,
KOHJIEHCATOp, KONIMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Llemoncmpayuu

Y CTpOMCTBOMIIPUHLIMI AEUCTBUASIIIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOTHUKUBAIIEKTPOCTATUYECKOMIIOIIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMPIEKTPUKUBAIIEKTPOCTATHYECKOMIIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATopa OT IUIOLIAau
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHEPrus3apsKEHHOTOKOHIEHCATOPA.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomoi

N3MepeHnesneKTpOEMKOCTUKOHIEHCATOPA.

Tema2.Ilocmoaunwtitanekmpuueckuimox. Toxuepaznuunvixcpeoax

DJIEKTPUYECKU TOK. YCIIOBHS CYILIECTBOBAHHUS DJIEKTPUYECKOTO TOKA.
UcTtounukuroka.Critatoka. Il loCTOSHHBIMTOK.

Hanpsixenune.3akoHOMamistygacTKalery.

DJIEKTPUYECKOE COINPOTHUBIICHHE. YIENBHOE COIPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, TapaIIEIBHOE,CMENIAHHOECOEAMHEHNETIPOBOJHUKOB.

PaGora osnektpuyeckoro Toka. 3akoH Jlkoyns—Jlenna.  MoiHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOIBUKYIIASICUIAUBHY TPEHHEECOIIPOTUBICHUENCTOYHUKATOKA.
3akoHOMaIsImoIHOM (3aMKHY TOM )aieKTpruueckoiienu. KopoTkoe3zaMbikaHue.
ONEeKTpOHHAss  MPOBOJMMOCTb  TBEPABIX  METAJLIIOB. 3aBUCUMOCTh

CONPOTHUBJIEHUSI METAIJIOB OT TeEMITEpaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUUECKUINTOKBBAKYyMe. CBOMCTBARIEKTPOHHBIXITYYKOB.

[TonynpoBOAHUKN. CobcTBeHHas 151 MpUMeCHast MIPOBOAUMOCTD
moJTynpoBofHUKOB. CBoiicTBa p—N-niepexoaa. [omympoBoIHUKOBBIEC TTPHUOOPHI.

OneKkTpuyYecknuii TOK B  pacTBOpax M paciylaBax  dAJIEKTPOJIUTOB.
DIIEKTPOJIUTAYECKAAIUCCOLHNALUS. DIEKTPOIH3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSITEIbHBIM
pa3psan. Monuus. [Lnazma.

TexHuyeckue yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJIBTMETpP, PEOCTAaT, HCTOYHUKUA TOKA, OJJIEKTPOHArpPEBATEIbHBIE MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIN JHO/I,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYTPOBOTHUKOBBIN TNO/, FaIbBaHUKA.

Jlemoncmpayuu

N3MepeHnecIIbITOKanHANPSIAKEHHUS.

3aBUCUMOCTHCONPOTUBICHUSIUIUHIPUYECKUXTTPOBOTHUKOBOTAJIMHBL,IIJIOIIA]]
Y TIONIEPEYHOr0 CEYEHUS U MaTEpHAIIA.

CMenaHHOECOeIMHEHNETIPOBOJHUKOB.

[Ipssmoe wu3MepeHue >IeKTpoABMKYIIeH cuibl. KopoTkoe 3ambikaHue
rajbBaHUUYECKOIO JIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTbCONIPOTUBIICHUAMETAINIOBOTTEMIIEPATY PHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBopa3psaauIpoBOAUMOCTBBO3 Iy XA.

OHOCTOPOHHSISI IPOBOIUMOCTD IHO/IA.

Yyenuueckuiisxkcnepumenm,nabopamopHviepabomoi

M3ydeHnecMeaHHOr0COe IMHEHUSAPE3UCTOPOB.

N3mepenue 351eKTpOABUKYIIEH CUJIbl UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
CONPOTUBIICHUS.

Habmroneanesnexpoimnsa.

MexnpeaMeTHbIECBI3U

N3yuenue kypca ¢usuku 06a3zoBoro ypoBHs B 10 kiacce oCyliecTBiseTcs ¢
YUYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3€M C KypcaMH MAaTE€MAaTHKH,
OMoNOTHUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Medswxcnpeomemnvie nowsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, rumnoresa, (Quanyeckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJIEJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUHW, JWHEWHas (QyHKIMS,
napabosna, runepOosia, UX rpa@uKu U CBONCTBA, TPUTOHOMETPHUUECKUE (DYHKITUH:
CHUHYC,KOCHHYC,TAHT€HC,KOTAaHT'€HC,0CHOBHOETPUTOHOMETPUYECKOETOXKIECTBO,
BEKTOPBI U X NPOEKIUHA HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

Buonocus: mexaHnndyeckoe JBHKEHUE B KHBOW mpupojae, Auddys3usi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHBI TEIUIONEPE/IayH, TEIIOBOE PABHOBECHE),
AJIEKTPUYECKUE SIBJICHUS B )KUBOUW MPUPOJIE.

Xumus: IUCKPETHOECTPOEHUEBEIECTBA, CTPOCHUEATOMOBUMOJIEKYJ, MOJIb
BEIIECTBA,MOJISIPHASIMACCA, TEIIOBBIECBOMCTBATBEPABIX TEI, dKUIKOCTENH



ra3oB, 3JIECKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJUTHUYECKAS IUCCOLMALMS,
rajibBaHUKa.

l'eocpagpus:BnaxHOCTHBO3AYXa,BETPHL,0apOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHHe IBUKEHUN C HMCIOJIH30BAHMEM MEXaHU3MOB,
Y4E€T TpEeHUsT B TEXHHMKE, MNOJUIMIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET U JpYyTUE), JIBUTATEIb BHYTPEHHETO
cropanusi, mapoBasi TypOrHa, ObITOBOW XOJIOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMAaTepUajoB, U
HAaHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHUE S3JIEKTPONpUOOpOB,
KCEpOKC, CTpYHHBIH IPUHTED, 3JIEKTPOHArpeBaTEIbHbIC puOOPBHI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, raIbBaHUKA.

11 KITACC

Paznend. JaekrpoaMHamMuka

Tema3.Maznummnoenoie. J1eKmMpomMazHUMHAAUHOYKUUA

[locTossHHBIE ~ MarHuTHl.  B3auMOAEMCTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mone. Bektop MarHuTHOM uWHAYKOMH. [IpuHIMD cyneprno3uuuu
MAarHATHBIX MOJIeH. JIMHMM MarHWTHOM MHAYKUMU. KapThHAa NUMHWUNA MarHUTHOM
VUHIYKIWU [0JI IIOCTOSIHHBIX MAarHUTOB.

MarautHOoe 1IOJIE TPOBOJHMKA ¢ TOKOM. KapTuHa JMHMA WHIYKUIUU
MAarHuTHOI'O TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MMPOBOJAHMUKA, KaTyIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmonercTBue npoBOIHUKOBC
TOKOM.

CunaAmnepa,e€éMoayIbHHANIPABIICHUE.

CunaJlopenua,e€monyibuHaNpaBICHUE. J[BUKEHUE3APSIKEHHONYACTULIBI B
OJTHOPOJHOM MarHuTHOM Tose. PaGora cuiel JlopeHiia.

SBneHHME DNEKTPOMArHUTHOM HWHAYKIUU. [lOTOK BEKTOpa MarHUTHOU
UHAYKOUU. OJEKTPOJABIKYLIas CwWila WHAYKIMH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Papanes.

BuxpeBoe nanexkTpuueckoe Imosie. OJIEKTPOIABWXKYINAs CUJla WHIYKIUU B
IIPOBOAHUKE, IBUKYILEMCS ITOCTYNATENbHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBunoJlenua.

NHOyKTUBHOCTh.  SIBIEHME CAMOMHIYKLIHMH. OJIEKTPOABMXKYIAs CHJIA
CaMOMHAYKLH.

OHEPrusIMarHU THOT OTIOJIIKATY IIIKUCTOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHUE: IIOCTOSHHbIC
MAarHMTHI, DJEKTPOMArHUTHI, JJIEKTPOIBUraTEb, YCKOPUTENIN 3JIEMEHTAPHBIX
YacCTUL, NHIYKIIMOHHAS I€Yb.



Jlemoncmpayuu

OnsITOpcTena.

OTKJIIOHEHHERIEKTPOHHOT Oy YKAMATr HUTHBIMIIOJIEM.

JlvHUM UHAYKIIUYA MarHUTHOTO MOJIA.

B3anmoieiicTBUEIBYXITPOBOTHUKOBCTOKOM.

Cuiia Ammnepa.

JericrBuecnnpl/IopeHIIaHANOHBIIEKTPOIIUTA.

SBneHuE NIEKTPOMAarHUTHOW UHYKLHUU.

[IpaBunoJlenna.

3aBUCHUMOCTBAJIEKTPOABUKY IEHCUIBIMHAYKIIUUOTCKOPOCTUN3MEHEHUS
MarHuTHOT'O TIOTOKA.

SIBneHuecaMONH Ty KU Y.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomoi

N3yueHneMarHuTHOronoJsIKaTy IIKUCTOKOM.

HccnenoBanneneicTBUSINIOCTOSHHOIOMAarHUTaHapaMKyCcTOKOM. VcciienoBanue

SIBJICHUS SJIEKTPOMAarHUTHOW WHTYKIIUH.

Pa3pnenS.Kosie0aHUsIMBOIHBI

Temal.MexanuueckueuineKmpomazHumMHbleKo1e0anus

KonebarenbHast  cucrema. CBOOOAHBIE  MEXaHUYECKHE  KOJIEOAHUA.
[Napmonnyeckue konebanus. [lepuon, yacrtora, amrumryaa u ($aza KoseOaHUU.
[IpyXuHHBIA MasTHUK. MaTreMaTU4eCKUN MAsTHUK. YPaBHEHHUE TapMOHUYECKHUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

KonebGarenbnpiii  kOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B
UJCATHPHOM KOJEOaTeIbHOM KOHTYpE. AHAJIOTUS MEXIy MEXaHUYEeCKUMHU W
ANEKTPOMATHUTHBIMU KoJsieOaHusiMu. Dopmyna TomcoHa. 3akoH CcoOXpaHEHUs
SHEPIUU B UJICATTLHOM KO0JIE0ATEIbHOM KOHTYPE.

[IpeacraBienue o 3aryxaronmx KojieOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKHE
kosiebanusi. Pezonanc. BeiHy Xk 1€HHbIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

Ilepemennbiii  TOK. CuUHycOMAANbHBIM TEPEMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE U JACHCTBYIOIEe 3HAYEHHE CHUJIbl TOKa U
HaTPSIKEHUSL.

Tpanchopmarop. [Ipons3BoACTBO, Mepeaadya U MOTPEOICHUE DIICKTPUIECKON
SHEPIrUU. DKOJIOTMYECKUE PUCKH MPU MPOU3BOACTBE 3IEKTpodHepruu. KymbpTypa
WCIIOJI30BAHUS JIEKTPOSHEPTUH B IOBCETHEBHOM KU3HHU.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DJIEKTPUUYECKUU
3BOHOK, T€HEpaTOp NEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoBKOJIEOATEIHHOW  CHUCTEMBbl (MPY>KUHHBIMA WM
MaTeMaTUYECKUIl MASTHHK).



Hao0mronennesaryxarommuxkoyie0aHu.

HccnenoBannecBOWCTBBBIHY KICHHBIXKOJICOAHUH.

HaOmnronenue pezoHanca.

CBOOOIHBICINEKTPOMATHUTHBIEKOJICOAHUSI.

OcuumiorpaMMsl (3aBUCUMOCTH CHIIBI TOKA M HAIPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJIEOAHMIA.

Pe3onanc mnpum 1moOCIIENOBATENIBHOM COEAVMHEHUH PE3UCTOPA, KAaTYILIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

MopaenbnMHUNAIEKTPOIIEPEaAYH.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomoi

HccnepoBanue 3aBUCMMOCTH NEPHOJA MajbIX KOJIEOAHUM I'py3a HA HUTH OT
JUTMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOr0 TOKa B LENH W3 IOCIEAO0BATEIBHO
COECIMHEHHBIX KOHJICHCATOPA, KaTYILKU U PE3UCTOPA.

Tema2.MexanuueckueuineKmpomazHUMHbIEE0IHbL

Mexannueckrue BOJIHBI, ycCloBHS pacrtpoctpaneHusa. Ilepumon. Ckopocthb
pacnpocTpaHeHusi W JJMHA BOJHBL [lomepeuHble W TPOJOJIBHBIE BOJHBI.
WuTepdepenius u qudpakiuus MEXaHHYECKUX BOJH.

3Byk.CkopocTh3ByKka.l pomkocTh3ByKa. BeicoTaTona. TemOp3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHS DJIEKTPOMAarHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexktpomarautHon BoiHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, MPETOMIICHHE, NOJIApU3aLus, Tudpakius,
uHTepdepeHuus. CKopocTh 3NEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBIpaIUOCBA3UUTENECBU ICHU . Pagnonokanusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuuecknue yCTpOICTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas IUAarHOCTHKa B TEXHUKE M MEIULMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

O0pa3oBaHUEUPACTPOCTPAHCHUETIONIEPEUHBIXUITPOI0JIHBIXBOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mogennennreppepeHunnninppakimuMexaHiueCKUXBOJIH. 3BYKOBOM

pe30HaHC.

Habo1eHnecBa3urpoMKOCTU3BYKaUBbICOTHITOHACAMIUIUTYA0MU 4aCTOTON
KoJie0aHui.



Hccnenoanue CBOMCTB  DJJICKTPOMArHUTHBIX  BOJH: OTpaXk€HHUE,
pesioMJIeHUE, MoJspu3anus, udpakiuus, nHTephepeHITus.

Tema3.Onmuxka

I'eomerpuueckass ontuka. I[IpsMonuHENHOE pacIpoCTpaHEHUE CBETA B
OIHOpOIHOM cpene. JIydu cBera. ToueuHbI UICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHue n3o00pakeHui B
IIJIOCKOM 3€pKaje.

[IpenomnenuecBera.3akOHbINIPETOMICHUSICBETA. AOCOMIOTHBINTIOKA3aTElb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpeaenbHbIl yroy IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

HMucnepcusicera.CrnoxnblicocTaBoenorocsera. L{ser.

CobOuparoniie ¥ pacceuBaroniyue JuH3bL. ToHKas JsuH3a. DoKycHOe
pacCTOSITHUE W ONTHYECKash Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHHil B
coOuparolux U paccerBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBelIUYEHUE,
JTaBaeMo€ JIMH30M.

[IpenenbIpuMeHUMOCTUT€OMETPUIECKONONITUKH.

BonnoBass ontuka. Wurtepdepenuuss cera. KorepeHTHble HCTOYHUKH.
VYcaoBus HaOMOIEHWS MAaKCUMYMOB M MHUHHUMYMOB B HMHTEP(PEpEHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YCIoBUE HAOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB IIpU TNAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(DPaAKIUOHHYIO PEIIETKY.

[Tonmspuzanusiceera.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHWE: OYKH, JyMa,
(doToamnmapaT, NPOEKIIMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIUOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHENHOE PACHPOCTPAHEHUE, OTPAKEHUE M MPEIOMIICHHE CBETA.
OnTuyeckuenpuoOophl.

[TomHOEeBHYTpEHHEEOTpAKEHNE. MOIETBCBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6moneanennrepdepeHIIMICBETA.

Habmronenune nudpakiuu ceera.

HalmonenuenucnepcumrcBeTa.

[TonydeHnecneKkTpacnoMOIBIOIIPU3MBL.

[TonyyeHnecnekTpacnoMoIbIOAUPPAKITMOHHOUPEIETKY.

Hab6nrogenue nonsipu3anuu CBETa.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomoi



N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanrecBOHCTBU300paKEeHUHBIIMH3AX.
HaGmronenne nucnepcuu cBera.

Pa3nes16.0OcHOBBICTICIHAIBLHONTEOPUHOTHOCUTEILHOCTH
['panunbpl  OPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIIEIHAIBHOW TEOPUH OTHOCUTEIBHOCTU: HHBAPUAHTHOCTH MOJYJISI CKOPOCTHCBETA
B BaKyyMe€, IPUHUHUII OTHOCUTEIbHOCTH DUHIITENHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU M COKPAILCHUE
JUTHHBI.
OHEPrusiuuMITYJIbCPEIATUBUCTCKOMYACTULIBL.

CBsI3p MacChl C JHEPTUEH U UMITYJIbCOM PEIIATUBACTCKON YaCTHULIbL. DHEPTU
IIOKOSI.

Paznen7.KBanToBasipusznka

Temal.dnemenmuvlK6aHMOGOONMUKU

®otonbl. ®opmyna Ilnanka cBs3usHEpruu POTOHA C €rOYaCTOTON. DHEPTUs
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue ororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dotosrdpdexra. YpaBHenue DiHmTeitHa 11 poTodddexra. «KpacHas rpaHunar
dboTtoaddekra.

HasnennecBera.OnbiTeil1.H.JIeOeneBa.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHnyeckue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHUE: (POTOIEMEHT,
doTomaTUMK, COJIHEUHAs OaTapes, CBETOANO/I.

Jlemoncmpayuu

®oTtor¢phekTHAY CTAHOBKECHUHKOBOUITIIACTUHOM.

UccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTa.

Ceeroauos.

Conneunasibarapes.

Tema2.Cmpoenueamoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHuo o -4acTHII.
[Inanerapnas mopmens aroma. Iloctrymatel bopa. M3nydyeHune u moriomeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPOJIA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsspHo-BOIHOBOM
Ty aJli3M.

CroHTaHHOEUBBIHYKIEHHOCU3TYyYECHHE.

TexHuueckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPajIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

MogpenwsonsiraPesepdopaa.
OnpeneneHneJIMHBIBOJIHBLIA3EPA.
HaOGmronennenraenyaTeIX ClIEKTpOBU3TyueHus. Jlazep.
Vuenuuecxuiisxcnepumenm,nabopamopHolepabomol
HaOmroneHnenmHeiyaTorocnexTpa.

Tema3.Amomnoe a0po

OKCHEpUMEHTBHI, JOKAa3bIBAIOIINE CIIOXKHOCTh CTPOEHHS sApa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuto  cocraBa
paanoakTUBHOTO u3inydyeHus. CBoiictBa anbda-, OeTa-, TraMMa-u3JIy4eHHUS.
Binsinue paanoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHEe NpoTOHAa U HeilTpoHa. Hykinonnas mopens snapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sjapa. M30Torsbl.

Anbsda-pacnaa. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnajn. [amma-
U3Jly4yeHue. 3aKOH PaJuOoaKTUBHOIO pacraja.

DHeprusicBA3UHYKIOHOBBsIpe. A nepubiecuiinl. Jlepextmaccrisapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

S nepusritpeaktop. TepmosnepubiiicuaTe3. I [po0aeMbIUIepCIIeKTUBEI SACPHON
OHEPreTUKU. JKOJOTHUECKNE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DneMeHTapHbledacTUIBL. OTKPBITUENIO3UTPOHA.

MeTonbpIHA0II0ACHUSUPETUCTPAIIUUIIEMEHTAPHBIX YaCTHII.

dyHnaMeHTanpHbIeB3anMo ieicTBUs. EmuHCcTBODU3NYEeCKOMKap THHBIMHUPA.

TexHnYecKney CTpOrCTBAaNIIPAKTHIECKOCTIPUMEHEHUE: TO3UMETP, KaMepa
BuiibcoHa, siiepHbliipeakTop,aToMHasoomoa.

Jlemoncmpayuu

CUETUYMKMOHU3UPYIOIINXYACTHII.

Yuenuueckuiisxcnepumenm,nabopamopHviepabomoi

HccnenoBanneTpekoBuacTuil(oroToBeIMpoTorpadusim).

Pa3nen8.2/1eMeHTHIaCTPOHOMMHUUACTPOPUZNKH
Otamnbl pa3BUTHS ACTPOHOMHUH. [IprUKIagHOE UMUPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMHUM.
Bupn 3Bé3gHoro neba. Co3Be3aus, spKyUe 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBUYKEHUE.
ConHeuyHasgcucTema.

Connne. ConHeuHasi akTUBHOCTh. Mcrounuk sHepruy CoJiHIIAa W 3BE3L.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBIM Kilacc —
CBETHUMOCTB». 3BE3/Ibl TJIABHOW TIOCJIEIOBATENIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTbY» UIA3BEZATIIABHOUITIOCIIEIOBATEILHOCTU. BHY TpEHHEECTPOCHUE



3BE311. COBpEMEHHbBIE MPEICTABIEHUS O MPOUCXOXKAEHUU U 3Bomonuu ConaHua u
3BE31. DTanbl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u nBwxenue ConaHua B
INanaktrke. Tunel ranaktuk. Paguoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
TJIAKTHK.

Bcenennas.PaciupenuneBceenennoii. 3akon Xa601a. Paz0eranneraiakTuk.
Teopusbonemoros3peiBa.PenmkroBoensinydyeHue.

MacmrabHasctpykrypaBcenenHoii. Meraranaktuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yyenuueckuenabnooenus

Habmoienust HEBOOPYKEHHBIM TJIa30M C HCHOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH I ONPEAeSICHUs MOJI0KEHN HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us1 CEBEPHOIO MOMYIIAPHS U SIPKUE 3BE3/IBL.

Hab6monenusisreneckonlynsl,maner, Mneunorollytu.

Oo6o01maomeenoBTOPEHNE

Ponp ¢u3uku U acTpOHOMHMM B SKOHOMHMYECKOH, TEXHOJIOTMYECKOH,
COLIMAJIbHON M ATHYECKOM cepax AesITeIbHOCTH YEJI0BEKa, POJIb U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHON HAay4YHOW KapTHUHE MUpPA, POJb (PU3NYECKON TEOpUH
B (OpPMHUPOBAHMM TMPEACTABICHUM O (QU3NYECKOW KapTUHE MHpPA, MECTO
(u3nyecKkoil KapTUHBI MUpPa B OOIIEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O IIPUPOJIE.

MexnpeamMeTHbIeCBA3U

Nzyyenne kypca gusuku 6a3oBoro ypoBHs B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypCaMH MaTEMATHUKH,
OMOJIOTUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Medswxcnpeomemnvie nousimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (pakT, rumoresa, (puanyeckas BeIMYHMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SIKCIEPUMEHT, MOJICJINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelleHUWE CUCTEMBbl YPaBHEHUH, TPUTOHOMETPUUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX NPOCKUHWH HA OCH KOOPAMHAT, CIO0KEHUE BEKTOPOB,
MIPOU3BOJHBIE 3JEMEHTAPHBIX (YHKIUN, MNpPU3HAKK TON00US TPEYroJbHUKOB,
oTmpeseeHIe TIOMIAAN IIOCKUX GUTYp U 00bhEMa Tell.

Buonocus: »nekrpuueckue SBICHUS B JKUBOM MpUPOJE, KojeOaTelabHbIE
JIBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU IIPUPOLE, ACUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl 00Pa30BaHMsI KPUCTATNIMYECKON PEIIETKH, CIIEKTPATbHbIAHAIH3.



l'eoepagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KA MArHUTHBIX PV,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonoeusi: JNWHUU BJIEKTPOIEpENay, TEHEpaTop MEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, WHAYKIUOHHAS TI€4Yb, pajap, pPaauonpuEMHUK, TEIECBU30D,
anteHHa, tenedoH, CBU-neub, MpOEKIIMOHHBIA ammapar, BOJIOKOHHAs ONTHKA,
CoJIHEeUHas OaTapes.



IHNIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOTO TpeaMmera «®Du3nWKa» HA YPOBHE CpPEIHErO OOIIEro
oOpazoBanusi (0a30BbIil YPOBEHB) MOJDKHO OOCCIEUYHTHh TOCTIKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINYHOCTHBIEPE3YJIbBTATDBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOCHUS y4eOHOTO npeaMera « ODU3nKay AOJKHBI
OTpa)XXaThb TOTOBHOCTh M CIOCOOHOCTHh OOy4YaromMXCs PYKOBOJCTBOBAThHCS
c(hOpMHUPOBAaHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbITA AESITEIBHOCTH B MPOILECCE pPEa3alli OCHOBHBIX HaIlPaBJICHUN
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:Ka1aHCKOTOBOCITATAHMA:

c(hOpMHUPOBAHHOCTHIPAKIAHCKONTO3UITUHOOYHAIOIETOCIKAKAKTUBHOTOU
OTBETCTBEHHOTO YJIE€HA POCCUIICKOTO OOIIIECTBA;

MPUHATAE  TPATUIMOHHBIX  OOIIEYEIOBEUECKMX  T'YMAHUCTHYECKUX U
JEMOKPATHYECKHUX [IEHHOCTEM;

FOTOBHOCTHBECTUCOBMECTHYIOICITEIbHOCTBBUHTEPECAXTPAKIAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYTIPABJIICHUU B 00pa30BaTEIbHON OpPTaHU3aIINHY;

YMEHUEB3aUMOIEHCTBOBATHCCOIMATbHBIMUMHCTUTY TAMHUBCOOTBETCTBUUC UX
GYHKIUSIMUA U HA3HAYCHUEM;

FOTOBHOCTHKT'YMAHUTAPHOWUBOJIOHTEPCKONAEATEIBHOCTH;

2) NaTPHOTHYECKOTOBOCTIMTAHUS

c(hOpMUPOBAHHOCTH POCCUICKON rpak 1aHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA;

[IECHHOCTHOE OTHOIICHHE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPaBCTBEHHOTOBOCIIUTAHMS :

c(hOpMHPOBAHHOCTHLHPABCTBEHHOTOCO3HAHUSI, 2 TUUECKOTOTIOBE/ICHUS;

CITIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh Ha MOPAIIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTU YYEHOTO;

OCO3HAHUEJINYHOTOBKJIAIaBIIOCTPOCHUEYCTOMYHNBOT00Y Ty IIIECTO;

4) 3¢TeTHYECKOTOBOCITUTAHMA:

3CTETUYECKOE OTHOILIEHUE K MUPY, BKJIKOUYAsl 3CTETUKYHAyYHOIO TBOPUYECTBA,
MPUCYIIEro (PU3NYECKOI HAYKE;



5) Tpy/10BOTOBOCIIATAHMSA:

MHTEpEC K pa3iuyHbIM cdepaMm MpodhecCHOHATBbHON IesSTeNbHOCTH, B TOM
YHCIIECBA3AHHBIMC(U3UKOMUTEXHUKOM,yMEHHECOBEPIIaTHOCO3HAHHBIIBBIOOD
Oynyiel mpopeccuu 1 pearu30BbIBATh COOCTBEHHBIC KU3HEHHBIE IJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 00JIACTH
(GU3UKY HA TPOTSKEHUU BCEH KU3HH;

6) IKOJIOrHYeCKOTOBOCITHTAHMSI:

c(OPMHUPOBAHHOCTh IKOJIOTHYECKON KyJNbTYphl, OCO3HAaHUE TJI00ATHLHOTO
XapakTepa 3KOJOTHUYECKUX TpooIieM;

ITAHUPOBAHUENOCYIECTBIICHUEICICTBUMBOKPYKAIOIIEHCPEICHAOCHOBE
3HAHUA LIEeJIEW YCTOMYMBOrO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEHUE OIbITa JEATEIBHOCTH HKOJIOIMYECKOM HAIpPABJICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) HEeHHOCTHHAYYHOTOTIO3HAHMSI:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHWE LIEHHOCTH HAYYHOW JESITEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4yeHus: (PU3MKHU OCYHIECTBIATH MPOECKTHYIO U UCCIIEA0BATEIbCKYIOACSITEIBHOCTD
WHJUBUTyaJIbHO U B TPYIIIIE.

METAINPEAMETHBIEPE3YJIbTATbDI

ITo3HaBaTe/bHbIEyHHBEPCAJbHbIEYUeOHbIEAe CTBHS
ba3oBble Jloruyeckue AeCcTBUA:
CaMOCTOSITEIbHO  (popMyJIMpoBaTH W aKTyallM3UpOBaTh  MPOOJIeMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAECTATHUETUACITENTLHOCTH,3a/1aBAThbIaPAMETPBIMKPUTEPUUUX TOCTUKECHHUS

BBISIBIIATH ~ 3aKOHOMEPHOCTM M TIPOTUBOPEYMS B  PacCMaTPUBACMbIX
(bU3UYECKUX SABICHUSX;
pa3pabaTpIBaThIIAHPEIICHUSAIIPOOIEMBICYUETOMAHATN3AUMEIOIITAX CSI
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTBKOPPEKTUBBIBAEATEIIBHOCTH,0LIEHUBATECOOTBETCTBUEPE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPJIMHUPOBATh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEaIbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
Pa3BUBATHKPEATHBHOCMBIIUICHUCTIPUPECIIICHUHNKU3HEHHBIXTIPOOIIEM.
ba3oBblenccienoBaTeabCKue1eHCTBHS.
BIIAJICThHAYYHOUTEPMHUHOJIOTUEH, KITFOUEBBIMUTIOHSI THSIMUUMETO TaMU(PU3UIEC
KOW HAYyKHU;



BJIa/IETh HABBIKAMU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOM AESTENIbHOCTH
B 00siacTu (pu3MKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIBHOMY MOUCKY
METOJIOB pelIeHUs 3ajiady (U3MYECKOTO COJEepKaHUs, TPUMEHEHHUIO Pa3ITUYHBIX
METOJI0B MTO3HAHUS,

BJIAQJETh BHUAAMHU JI€ATEIBHOCTH 110 MOJYYEHHUIO HOBOIO 3HAHHS, €ro
MHTEPHPETALNH, NPEeoOPa30BAaHUI0O M MPUMEHEHUIO B PA3NMYHBIX Y4E€OHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUM YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJIATh [PUYMHHO-CIICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHUs, HAaXOAUTh APTYMEHTHI JIs J10Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBaTh TOJYYCHHBIE B XOJE€ PEIICHHS 3aJaddl  pPe3yJbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (HOpPMYJIMpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3yUYEHUH (DU3UKH;

JaBaTHOIIEHKYHOBBIMCUTYAIIHSIM,OLIEHUBATHIIPUOOPETEHHBI A OTIBIT;

YyMETh TNEPEHOCUTh 3HaHHUSA 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEJECATEIILHOCTH;

YMETbUHTETPUPOBAThb3HAHUSAN3PA3HBIXIIPEAMETHBIX001aCTEH;

BbIIBUTaThHOBBICUIEH, TPEAIAraTbOPUT HHAJIBHBIETIO X OABIUPEILICHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOIMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.
PaGoracundopmanueii:

BJa/IeTh HaBbIKAMH MOJIy4eHUs MH(POPMalUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJIATh IOUCK, aHAJIU3,
CUCTEMATH3ALMI0 U MHTEPIpPETalri0 MH(OpPMAlUU pa3IMyHBIX BUAOB U (QopM
MIpEICTaBICHUS;

OLICHMBAThA0CTOBEPHOCTHUH(POPMALINY;

UCIIONIb30BaTh  CpPeACTBAa  HMHPOPMALMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMH B PEUICHUM KOIHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a1a9 C COOJIOJICHMEM TpeOOBAaHUM SPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHusi, TMpaBOBbIX M JTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCThl (PU3MYECKOTO COAEpPKAHUSA B PA3IUYHBIX (opMarax c
y4€TOM Ha3HAYeHUsS] MH(DOpPMALMU U 1IEJIEBOM ayIMTOPUU, BBIOUpAsk ONTUMATIbHYIO
(dopMy npeacTaBICHUS U BU3yaTU3alllu.

KoMMyHHKaTHBHBICYyHUBEpPCAJIbHbICYYeOHbICACHCTBUSA:
OCYLIECTBIIAThH OOIIEHNE HA YpOKax (PU3UKU U BO BHE-YPOUHOUIEATEIILHOCTH;



pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIUKTHBIX CUTyalliii W CMsT4aTh
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOYKY 3pPEHUS C HMCHOJb30BaHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBHUAYAJIbHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JCUCTBUH C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJIEKTUBA;

NPUHUMATh 1M  COBMECTHOM  JI€ATE€IbHOCTH, OpraHu30BBIBaTh U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTHUKEHHIO: COCTaBJISATh IUIAH JICWCTBUM,
pacupenensaTb poiad € YY4ETOM MHEHHM YYaCTHHKOB, OOCYXKIAThb pE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauyeCTBO CBOEr0 BKJIaJa MU KaXJIOr0 yYAaCTHHKAa KOMAaHJbl B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TMPOEKTHI, OLICHMBaTh WJEU C TO3UMLIUU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbIeyHHBepcaJbHbley4eOHble1eiiCTBUS
Camoopranusanus:

CaMOCTOSATENIbHO OCYLIECTBJISTh MMO3HABATENIbHYIO JAESITENIBHOCTh B 00JacTH
GU3NKM W aCTPOHOMHUH, BBISBISATH MPOOJEMbI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSATENIbHO COCTABJISATh IUJIAH PEIICHHS] PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, IUIaH BBINOJHEHUS MPAKTUYECKONW paOdO0ThI C yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

JaBaTbOLEHKYHOBBIMCUTYaLIUSIM;

paclMpATh paMKHU y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANnOYTeHHI;

Je1aThOCO3HAHHBIMBBIOOP,apTyMEHTUPOBATHET0,0paTbHace0s
OTBETCTBEHHOCTh3APEIICHUE;

OLICHUBATHIIPUOOPETEHHBIAOIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMH B 00JacTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHbII YPOBEHb.

CaMOKOHTPOJIb,YMOIMOHATbHBIHMHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJIa/JIeTh  HaBBbIKAMU  [IO3HABATEIbHOM  pediieKcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTENBHBIX MPOLECCOB, UX pE3yJbTaTOB U
OCHOBaHMU;



WCIIOJTH30BATh MIPUEMBI pedICKCUH JTsl OLIEHKH CUTYaIlld, BHIOOpa BEPHOTO
peIeHus;

YMETHOIICHUBATHPUCKUICBOCBPEMEHHOPUHUMATHPEIICHUSTIONX CHIKEHUIO;

MPUHUMATh MOTHBBI W apTyMEHTHl JPYTHX TMPH aHAIU3E pPEe3yIbTaTOB
JeSITeTTHHOCTH,

IPUHUMATHCEOS, TOHUMAsICBOMHE0CTATKIHOCTONHCTBA,

MPUHUMATh MOTHBBI W apTyMEHTHl JPYTHX TMPH aHAJIU3E PEe3yIbTaTOB
TeSTEIILHOCTH,

IPU3HABATHCBOEMPABOUIIPABOAPYTUXHAOIITHOKH.

B mporiecce nocTrkeHHs TMIHOCTHBIX PE3YJIHTATOB OCBOCHUS TPOTPAMMBITIO
bu3uke 79 ypoBHA cpeaHero oOmero oOpa3oBaHUsS Yy 00yYaroIIMXCs
COBEPIIICHCTBYETCS AMOITMOHATbHBIN HWHTEJUICKT, MIPEATOIar afO A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIOIIETOCITOCOOHOCTHIIOHMMATHCBOEAIMOIIMOHATIEHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOW AMOITMOHAILHON CepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpPETYJIUPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIOCOOHOCTh aJalTUPOBAThCI K
AMOITMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIOIICH CTpEMJICHUE K JTOCTI)KCHHIO 1IETH U
yCriexy, ONTHMH3M, WHHUIIMATHBHOCTHh, YMCHHE IEHCTBOBATh HMCXOJS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAOIIEH CITIOCOOHOCTh MOHUMATh SMOIMOHAIIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €T0 TIPU OCYIIECTBICHWH OOIIEHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIbHBIXHABBIKOB, BKITFOUAIOIIINXCIIOCOOHOCTHBBICTPAUBATHOTHOIIICHUS  C
JIPYTUMU JTFOABMH, 3a00TUTHCS, TIPOSIBIATH MHTEPEC U pa3periaTh KOHPIHKTHI.

NPEAMETHBIEPE3YJIBTATDHI

K konmy o0yuenus B 10 kjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojib U MeCTO (U3NKU B (OPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpaA, B Pa3BUTHUM COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTUH, B PAKTUYECKON IE€SATEIbHOCTH JIKOJIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJENCH:
MaTepHualibHasl TOUKa, MHEepIUaIbHas cucTeMa OTcuéra, abCOIIOTHO TBEPIOE TENO,
WJICAUTbHBIN Ta3, MOJAEIHU CTPOCHUS T'a30B, KUJIKOCTEU U TBEPIBIX TEJI, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1a4;



pacno3HaBaTh (GU3MUYECKHE SIBJICHUS (TIPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPHH CTPOCHUS BEIIECTBA U
ANEKTPOANHAMUKU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHENHOEABUKEHHUE,
CBOOOJIHOE TaJIeHUE TN, JTBUKEHHUE N0 OKPY>KHOCTH, MHEPIUS, B3aUMOJCHCTBUE
ten, auddysus, OpOyHOBCKOE IBIKEHHE, CTPOCHHE XHUIAKOCTEHH TBEPIBIXTEN,
M3MEHEHHE O00bEMa Tel NMpU HarpeBaHUM (OXJIAXKICHUH), TEIUIOBOE paBHOBECHE,
UCIIApEHUE, KOHJECHCAlMs, IUJIABJICHHE, KPUCTAJIM3AlUs, KUIICHUE, BIAXKHOCTH
BO3/lyXa, MOBBIIIEHUE JABJICHHS Ta3a MPU €r0 HarpeBaHWHM B 3aKPBITOM COCYIE,
CBSI3b MEXY MapamMeTpaMHu COCTOSIHUA Ta3a B M30MPOLECCAX, JIEKTPU3ALUS TEN,
B3aMMO/JICHCTBHUE 3aPAJIOB;

OTHCHIBATh MEXAHWYECKOE NBIKCHHE, HCTONB3YsS (PU3NUECKHE BEITUYHUHBIL:
KOOpJINHATa, IMyTh, NEPEMENIEHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
AMITYJIbC TEJIA, KWHETUYECKAsl SHEPrus, NMOTCHIMAIbHAS JHEPIUs, MEXaHUYEeCKas
paboTa, MexaHWYecKass MOIIHOCTh;, IPU OINHUCAHUM TMPABUIBHO TPAKTOBAThH
(bu3NUEeCKUil CMBICIT HCIOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS W CAUHUIIBI,
HaxoAUTh (OPMYJIbI, CBA3BIBAIOIINE JTaHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMYNHAMU;

ONKMCHIBATh HM3YYCHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SIBJICHHS,
UCTIONB3Ysl (pu3nueckue BEIUYUHBL: JIaBJICHUE Trasza, TEMIeparypa, CpeIHss
KWHETUYECKAsi SHEPTUs XaOTHYECKOTO JBWKCHUS MOJICKYJ, CPEIHEKBAIpaTUYHAsS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSAsS SHeprus, pabora rasa,
KOA((DUIIMEHT TMOJE3HOTO JCUCTBUS TEIJIOBOTO JIBUTATENS; IPH OINKCAHUU
NPaBUWIBHO TPAKTOBaTh (DU3MYECKUN CMBICI MCIHOJB3YEMbIX BEJIMYMH, UX
0003HaYEHUsT U €AUHUIBI, HAXOIUTh (OPMYJIbI, CBSI3bIBAIOIIUE JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUHMHAM;

ONMCHIBATbU3YUYEHHBIC JJICKTPUUECKNE CBOMCTBA BEILIECTBA UAJIEKTPUUECKUE
SBJICHUS! (ITPOIIECCHI), UCTIONB3YST (PU3MUECKHE BEIMYUHBI: JICKTPUUYCCKUN 3apsij,
3JIEKTPUYECKOE TOJIE, HANPSIKEHHOCTD MMOJIs, TOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;
MpU OINHCAHUM TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS] M EIUHUIIBI; YKa3biBaTh (HOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PM3UYECKYIO BETUYHUHY C APYTHUMH BEIMUYUHAMY,

aHAIM3UPOBaTh (PU3MUECKHE TPOIECCHl U SBJICHHSI, UCTIONB3Ys (HU3UIECKUE
3aKOHBI ¥ TIPUHIIHANEL: 3aKOH BceMHupHOTO TsAroTteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS MMITYJIbCa,
MPUHIUIT CYNEPHO3UIMN CUJI, NPUHIMII PABHOINPABUS HWHEPLMUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHMUSI BEIIECTBA, T'a30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW YHEPIUU TEIUIOBOTO JIBUKEHUS MOJIEKYJI C
aOCOIOTHON TeMImepaTypou, MepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
3JIEKTPUYECKOT03aps/1a,3aKOHKYJIOHA, PUITOMPA3INYATHCIOBECHY IO



(GOpMYyIHUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TPAHMUIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHIMUIIBI JEHUCTBUSL MalllMH, NOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHS MX O€30MacHOrO MCIOJIb30BAaHUS B
MOBCEIHEBHOM )KU3HU,

BBITIOJIHATh JKCIIEPUMEHTHI IO HUCCIIEIOBAaHUIO (DU3MYECKUX SBJICHUM U
MPOLIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUN, MPU STOM
dbopmyarpoBaTh IpodIeMy/3aady U THIIOTE3Y Y4EOHOTO YKCIIEPUMEHTa,coOnpaTh
YCTAHOBKY M3  MPEIJIOKEHHOTO0  OOOpyAOBaHHS, MPOBOJAUTH  ONBIT U
(bopMyIMpPOBATH BHIBOIBI;

OCYUIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
3TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI M HMCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

UCCIENOBAaTh  3aBHCHMOCTH  MEXIYy  (U3HMYECKUMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHI, MPU ATOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCcHpOBaTh Pe3yIbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIIMYUH BBUJIC
Ta0JIMIl U TPaQUKOB, A€JIaTh BHIBOABI IO PE3YyJIbTaTaM MUCCIEI0BAHMS;

cobJroAaTh npaBuia 0€30MacHOTO TpyJa MpU MPOBEICHUM HCCICTOBaHUM B
paMKax y4eOHOro OSKCIEpPUMEHTa, Y4eOHO-UCCIENOBATENbCKOW M IMPOEKTHON
JESATEIBbHOCTH C HMCHOJIb30BAHMUEM H3MEPUTEIBHBIX YCTPOWCTB U J1A0OPATOPHOIO
o0opy10BaHuUS;

pemarh pacu€THble 3a7a4dl C SBHO 3aJaHHON (U3MUECKOW MOJIENbIO,
UCTIOJIb3YsI (PM3MUECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJn3a YCJIOBHS 3a/1auu
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HE0OXoAuMBbIE JJid €€ pElIeHMs, MPOBOJUTh PACYEThl U OLEHUBATH PEATBHOCTH
MOJIyYeHHOTO 3HAYCHHS (PU3HUECKON BEIMYUHBI,

pelaTh Ka4YeCTBEHHBIE 33/1a4l:BBICTPANBATH JIOTUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY pPACCYXIEHUI C ONOPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbu3uYecKue SBJICHUS;

UCII0JIb30BATh Opu  pemeHud  y4eOHbIX ~ 3aJad  COBPEMEHHBIE
WH(pOpPMAIIMOHHBIE TEXHOJIOTUH JIJIs TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEJICTaBIICHUS YYeOHON U HAYYHO-TIOMYJISIPHON WH(OpMAIUH, TOTyYeHHON U3

Pa3TUYHBIXUCTOYHUKOB, KPUTHYECKUAHATM3UPOBATHIIONYyYaeMyOHH(POPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIala POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAyKd, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIET0 MHpPA, B pPa3BUTUE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHYECKHE 3HaHUS 10 (U3MKe B TMOBCEAHEBHOU
KUZHUJII00€cTIeyeHn10€30MaCHOCTUITPUOOpAIIEeHUUCTIPUOOPAMU U TEXHUYECKUMU



YCTPOMCTBaMH, JIJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPY>KalOILEH CpelIe;

paboTaTh B Tpynme C BBIIOJHEHHEM pAa3JMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYMIbl, PAMOHAIBHO paclpenessaTh OO0S3aHHOCTH U
IJIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJIEKBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pacCMaTPUBAEMOM TPOOIEMBI.

K konmy oOyuenus B 11 KJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JE€MOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTH JIFOJEH, LEIOCTHOCTh U E€IUHCTBO
¢bu3HUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIeNei:
TOYECUHBIA AJIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, siJIepHas
MOJI€JIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO f]pa IMpU PEUICHUU (PU3NYECKHX
3a1ag;

pacno3HaBath (pU3MUYECKHE SIBJICHUS (TPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAHTOBOU (DM3UKHU: DJIEKTpUUECKasl MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aMMOJIECVCTBHE
MAarHuTOB, OJJICKTPOMarHuTHAas WHAYKUUs, JCHCTBHE MArHUTHOTO TIOJS Ha
IIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, SJEKTPOMATrHUTHBIE KOJCOAHUS U
BOJIHBI, MPSIMOJIMHEHOE PAacHpOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIIEHUE,
uHTeppepeHnus, aubpakuus W MOJSpU3alus CBETa, JUCIEPCUs CBETa,
dboTornekTpuueckuit 3pdext (potorddekT), cBeTOBOE NAaBICHUE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aroMa BOJIOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAas
PaINOAKTUBHOCTE;

OMKCHIBATh W3YUYEHHBIE CBOMCTBA BEIECTBA (DJIEKTPUUYECKUE, MATHUTHBIC,
ONTHUYECKHE,  AJIEKTPUYECKYHD  MPOBOJUMOCTb  PA3JIMYHBIX  Cpeld) W
ANIEKTPOMATHUTHBIE SIBJIEHUS (IIPOLIECCHI), UCHOJIb3Ysl (pU3MYecKue BEITUUHMHBIL:
DNEKTPUYECKUM 3apsill, CWJIA TOKA, AJIEKTPUUYECKOE HAIPSIKEHHE, DIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUMAJIOB, 3JEKTPOABIKYIIAs cuia, paboTa TOKa,
MHJYKIUST MarHuTHOTO MOJisA, cuia Awmmepa, cuia JlopeHua, MHAYKTUBHOCTD
KaTyIIKW, HEPrysl 3JEKTPUUECKOTO M MAarHUTHOTO TOJIed, MEepUuoJ U 4YacToTa
KojeOaHuii B KoyseOaTeIbHOM KOHTYpe, 3apsii M CHiIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHUM, (POKYCHOE pacCTOSHUE U
ONTHYECKasi CWJIa JIMH3BI, TIPH OMHCAHWUU TMPABHIBHO TPAKTOBATh (PH3WUYECKUN
CMBICJI HCIIOJb3YEMBIX BEJIMYWH, WX OOO3HAYEHUS W CIUHUIIbI, YKa3bIBaTh
dbopMyibl, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C JPYTUMHU
BEJIMYMHAMU;



ONUCHIBATh H3YyYCHHBIE KBAHTOBBIE SBICHUS M MPOLECCHI, HCIOIb3YS
dbu3uYeCKre BETUYUHBI: CKOPOCTh JJEKTPOMArHWTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPTUs U UMIYJIbC (POTOHA, IEPHOJ TTOTypaciiajia, YHEPTUsl CBSI3H
aQTOMHBIX Si7Iep, NPU OIHMCAHWHM MPABWIBHO TPAKTOBATh (PU3UUECKUN CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAYCHHS W EIUHUIILI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONINE JIAaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMH BEIMYUHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NUECKON BEITUUMHBI,

aHATM3UPOBaTh (PU3MUECKHE MPOIECCHI U SBIICHUS, UCIIONB3YS (HHU3UIECCKUE
3aKOHBI W MPUHLUMNBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJIEILHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH Jkoyns—JIeHIla, 3aKOH 3JIEKTPOMAarHUTHOMN
WHJYKIIMH, 3aKOH MPSIMOJIMHEMHOTO paclpOCTPAHEHUSI CBETA, 3aKOHbI OTPAKECHUSA
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE OWHINTeWHa 11l hororddekra,
3aKOH COXPAaHEHUs JHEPryuU, 3aKOH COXPAHEHUsSI UMITYJIbCa, 3aKOH COXPaHEHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHUs MacCOBOrO 4uciia, MocTyJathl bopa,
3aKOH PaJIMOAKTUBHOIO pacraja, Mpy 3TOM Pa3inyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUA (TpaHUIIBI, O00JIACTH)
MIPUMEHUMOCTH;

ONPEAEATh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO MOJIA TPOBOHUKA
C TOKOM, CUJIbI AMmIiepa u cuiibl JlopeHna;

CTPOUTh W ONHCHIBATh H300paKEHUE, CO3/1aBAEMOE ILIOCKUM 3€pKalioM,
TOHKOH JINH30M;

BBITIOJTHATh OKCIIEPUMEHTBI I10 HCCIICIOBAHUIO (DU3UYCCKUX SIBICHHH U
MPOIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmypoBath podiieMy/3aaady ¥ THIIOTE3Y Y4eOHOTO dKCIIepUMEHTa,COONPaTh
YCTAaHOBKY W3  MPEMIOKEHHOT0  00OpYyIOBaHUsS, MPOBOAWTH  OMBIT |
bopMyJIMpOBaThH BHIBOJIHI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIC U3MEPEHUSI PUBHUECKUX BEIUYUH, TIPU
ATOM BBIOMpATh ONTUMAJBHBIA CIOCOO0 M3MEPEHUS U HCIOJb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCHUMOCTH (DM3UUYECKUX BEIIMUUH C MCIIOJIH30BAHUEMITPSMBIX
U3MEPEHUM: TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpOBATh pPE3yJIbTAThI
NOJIy4YeHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUIl U TpapUKOB,
JienaTh BBIBOIBI IO pe3yJibTaTaM UCCIIEI0BaHNUS,

coOmro/1aTh MpaBwiia 6€30MacHOTO TPy/la MPU MPOBEICHUN HCCIICIOBAHUN B
paMKax y4eOHOTro OKCIEpUMEHTa, Y4YeOHO-UCCIENOBATENLCKOW W TMPOEKTHOMN
JESATETPHOCTH C HMCTOJIB30BAHIEM H3MEPHUTEIBHBIX YCTPOWCTB U JTAOOPATOPHOTO
o0opy10BaHuUS;

pemiath pacu€THble 3a7a4d C SBHO 3aJlaHHOW (PUBUYECKONW MOJIETIbIO,
UCTIONB3YA(U3NIECKUE3aKOHBI U TTPUHIIUIIH, HAOCHOBEAHAIN3AY CIIOBUS 3391



BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBL,
HEOOXOAUMBIE JUIsl €€ pEIIeHUs, NMPOBOAUTH PACUETHI M OLIEHUBATH PEATbHOCTh
MOJIy4YE€HHOTO 3HaueHUs! (PU3NYECKOI BEIMUHHBI;

peniaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PacCyKIECHUH C OMNOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH W
(uznyeckue sIBICHUS;

UCMOJNb30BaTh  IPU  PELIEHMM  y4yeOHbIX  337ad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEJICTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHON HHPOPMAIIHH, TTOTyYeHHOM U3

Pa3IMYHBIXMCTOYHUKOB, KPUTHYECKUAHATU3UPOBATHIIONYYaeMYIOMH(POPMAIIHIO;

OOBSICHATh MPUHLMIBl JEMCTBUS MallMH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX OE30MACHOTO HCIIOIb30BaHMsI B TOBCEIHEBHOM
KU3HU,

MPUBOANTH IPUMEPHI BKJIA/Ia POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKHd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETHUECKHUE 3HAHUSI IO (DU3UKE B MOBCEAHEBHON KUZHUIJIA
oOecrieueHnss 0€30MAaCHOCTH MpU OOpAIEHWH C MPUOOpaMU U TEXHHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3I0POBbSl U COOJIIOJIEHUS HOPM SKOJOTMYECKOIO
[IOBEJICHUS B OKPYXKAIOIIEeH Cpele;

paboTaTh B TpyNIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBaTh pPabOTy TIpPyNIbl, PALMOHAIBHO paCHpelnesaTh OO0S3aHHOCTH U
MJIAHUPOBATH AESITENbHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJIeKBATHO OLEHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMATPUBAEMOM TPOOIEMBI.



TEMATHYECKOEIIJNTAHUPOBAHMUE

10 KUIIACC
KosimyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuepa3/ieI0BUTEM uugpoBbie
Ne i/ P Konrtpoabsubie | IIpakruyeckue (uubp )
NMPOrpamMMbI Bcero o0pa3zoBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znenl ®PUBUKAUMETO/ABIHAYUYHOI'O ITIO3HAHUSA
bubnuorexal [OK
11 o 2
M3UKaNMETOABIHAY YHOT OTIO3HAHHUS httos://m.eds00.ru/7f41bF72
Wroro no pazneny 2
Pazpen2. MEXAHUKA
bubnuortexal [OK
21 Kunematitia > https://m.edsoo.ru/7f41bf72
bubnuorexal [OK
2:2 Hunamiia ! https://m.edsoo.ru/7f41bf72
bu6nmnorexal [OK
2.3 3aKOHBICOXPAHEHUSIB MEXaHUKE 6 1 1 htts://m.edsoo.ru/7f41bF72
Hroro o paznemy 18
Pa3nen3.MOJIEKYJIAAPHASA®PU3UKAUTEPMOAUHAMUKA
31 OCHOBBIMOJIEKYJIIPHO-KHUHETUUECKOU 9 1 bubnuotexal [OK
' TEOPHU https://m.edso0.ru/7f41bf72
but6mmorexal [OK
3.2 o 10 1
CHOBHITCPMOZHHAMIIH https://m.edsoo.ru/7f41bf72
33 ArperaTtHblecocTosiHUsIBelecTBa. Pa3oBbie 5 bubmuorexkal [OK

epexosl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Uroro no pazneny 24
Paznend. DJIEKTPOANHAMUKA
bubnuorexal [OK
4.1 1
reTpocTaTitia 0 https://m.edsoo.ru/7f41bf72
4 ITocTosaHHBINPNEKTPUUECKUUTOK. TOKHUB 12 bubmunorexal [OK
' pa3IMYHBIX Cpeaax https://m.edso00.ru/7f41bf72
Hroro no pasneny 22
PezepBHOEBpEMs 2
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHuepa3aeI0BUTEM uugpoBbie
Ne n/n P Kontpoabnbie | IIpakTuyeckue (cpp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchbl
Paznenl . DJIEKTPOAUHAMUKA
MaruautHoenose. JJIeKTpOMarHuTHast bu6bnnorexal [OK
11 11 1 3
VHTyKLHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3znen2. KOJJEBAHUSANBOJIHbI
21 MexaHn4eCKHENIIEKTPOMAarHUTHBIE 9 1 bubnnorexal [OK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
MexaHn4YeCKUEeNdIEKTPOMArHUTHBIE BOJHBI bubnnorexal [OK
2.2 5 1
https://m.edsoo.ru/7f41c97c
bubnnorexal [OK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no paznemy 24

Pa31ea3.0CHOBBICIIEIIUAJTBHOUTEOPUMOTHOCUTEJBLHOCTH

31 OcHoBbICTIEIIUATIBHONTEOPUHT 4 1 bubnnorexal [OK
' OTHOCUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no paznemy 4
Pa3nen4. KBAHTOBASIOU3UKA
. bubmorexal [OK
4.1 DJIEeMEHTHIKBAaHTOBOMOIITUKHI 6 htts://m.edsoo.ru/7f41c97c
4.2 Crpoenuearoma 4 bubmuorexal [OK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢c

4.3 ATOMHOESAPO

bubmuorexal [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Pa3neaS.2JIEMEHTBIACTPOHOMUHUUACTPO®PU3IUKHU

51 DJIeMEHTHIaCTPOHOMUUUACTPODUZUKH 7 ]s;ij?/l;l;fdiigzﬁmmg?c
Htoro no pazneny 7
Pa3nen6.ObOBLIAIOIIEE IIOBTOPEHUE

61 | OGoSuaomee nosropene ‘ s imetoo 41557
Htoro no pazneny 4
PezepBHOEBpEMs 3
OBIIEEKOJIMYECTBOYACOBIIOITPOI'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOEIIJIAHUPOBAHUE

10 KIIACC
Koun4vecTBO 4acoB JIeKTPOHHbIE

Ne Jara nudpoBLIe

Tema ypoka Konrpoabsubie | IlpakTuyeckue p
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE

padoThI padoThI
pecypchbl

duzrKka—HayKaonpupoe.

1 Hayunrie MGZOI[I)I rI[)ofHaHMa 1 bubmorexallOK

Y https://m.edsoo.ru/ff0c32e2
OKpY’KaroIIeroMmmpa
Ponbumecropuzukus

5 (GhOopMHUPOBAHUHCOBPEMEHHOM 1 bubnuotexal [OK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKONICATETLHOCTUITIOIEH
MexaHu4ecKkoe ABUKEHHUE.

3 OTHOCHUTEILHOCTh MEXaHUYECKOT'O 1 bubmanorexal [OK
neuxeHus. I lepemenienne,ckopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe

4 PaBHOMepHOE npsIMOTTHHEHHOE 1 bubnuorexkal [OK
JIBIDKEHIE https://m.edsoo.ru/ff0c3620

5 CBobomHoenanenue. Y CKopeHue 1 bu6mmorexal [OK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
Kpusonnueiinoe nBmkeHue.

6 I[EI/DKGHI/IGM&TC MaJTbHOUTOUKHUIIO 1 bubnmorexallOK

p https://m.edsoo.ru/ff0c3ada
OKPYXHOCTHU
ITpuHaIMIIOTHOCHTENEHOCTH] annies.
p Bbu6nuorexal [OK
7 WNHueprimanbHbIe CHCTEMBI OTCUETA. 1

IIepsriitzakon HeroToHa

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [punnun

Bu6nuorexal lOK

1e(pOPMHUPOBAHHOUIIPYKHHBI.

8 Cymepro3uImrcuiL. Bropoiizakon
yrep HH P . https://m.edsoo.ru/ff0c3be8
HerotonaansamarepuaabHOUTOUKH
Tpernii 3akon HeroToHa 1st bubnuorexal [OK

9
MaTEepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoHBceMHUpHOTroTsroTeHus.Cuna

10 Tsokectu. [lepBas kocMuueckas buommoreral [OK

P hittps://m.eds00.ru/ff0c3d00
CKOPOCTh
1 Cunaynpyroctu.3akonl yka.Bec tena bubnunorexal [OK
https://m.edsoo.ru/ff0c3e18
Cunarpenus.Kosppummentrpenus.
12 Cpmaclcjn OTI/IBJIeiI(/lI)ﬂH )31 Bnierm bubnorexallOK
P pHi https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH HJIM Ta3e
[TocTynarenbHOE U BpaliaTebHOE

13 JIBIDKEHHEA0COTIOTHOTBEPIOTOTENA. bubanorexal [OK
MowmenTcuiel. [Inedocuiibl. Y cioBust https://m.edsoo.ru/ff0c41a6
PaBHOBECHUATBEPAOTOTENA
HNMnynecMarepuaabHONTOUKH,

1 CHCTEMbIMATEPUATIbHBIXTOUEK. bubnuotexal [OK
Nmmynbccuinbl. 3aKOHCOXPAHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJIbca. Peak THBHOE IBIKEHTE
PaboTra 1 MOIITHOCTH CHUJIBL.

15 KunernueckassHeprusiMaTepruaibHON bubanorexal [OK
Touku. Teopema 00 U3MeHEeHUN https://m.edso0.ru/ff0c4502
KHHETHYECKOWDHEPTUH
[ToreHunanbHas sHeprus.

p Bu6morexal [OK

16 [ToTreHunanpHassdHEPTUAYTIPYTO

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

[TorennmansHass3HEPrUATETABOIN3U
MIOBEPXHOCTU 3€MJIU

17

IToTeHIMaTbHBICHHETIOTCHITNAILHBIC
cuitbl. CBsA3b paboThI
HEIOTCHIUAIbHBIXCUIICH3MCHECHUEM
MEXaHUYECKONIHEPT UUCUCTEMBITEIL.
3aKOHCOXPaHEHUAMEXAHUYECKOM
SHEPruu

Bu6nuorexal lOK
https://m.edsoo.ru/ff0c478c

18

JlaboparopHaspabora
«HccnenoBannecBs3upadOTHICUITBIC
H3MEHEHHEM MEeXaHNYEeCKOU SHEPTHUU
TeJa Ha IPUMEPE PaCTsHKEHUS
PE3UHOBOTOKTYTa»

19

P ABHOYCKOPCHHOC HpHMOHHHCﬁHOG
JBUKCHHC

bubmanorexal [OK
https://m.edsoo.ru/ff0c372e

20

KonTponbsnaspaboranoteme
«Kunemaruka./[uHamuka.3aKoHbI
COXpAHEHHUS B MEXaHUKE

bubanorexal [OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIENIOJIOKEHUSAMOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

bu6nuorexal [OK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
MoienucTpoeHUITa30B, KUJIKOCTEN U
TBEPABIX TEN

23

Macca monekyn. KonuuectBo
BemectBa. [locrosunas ABoraapo

24

TenmoBoepaBHoBecue. Temneparypa



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

neénsmepenue.lllkamaremneparyp
Ilenncus

25

Uneansueiira3zsBMKT.OcHoBHOE

Bu6nuorexal lOK

ypaBueHue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHasTeMIepaTypakakmepa
26 CpeHe KHHETUYECKON IHEPTUHr bubnmnorexal [OK
JIBUKEHUS MOJIEKYJ1. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneripona
27 3akon/lanmpToHa.l"a30BbIC3aKOHBI
JlaboparopHaspabora
o8 «HccnenoBaHNE3aBUCUMOCTUMEKTY
napamMeTpaMu COCTOSTHUS
pa3pe’keHHOrora3a
29 H3onponecchBUACAIBHOMIA3€MUX bubnuorexal |[OK
rpaduvecKoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BryTtpeHHss13HEprU
TEPMOAMHAMHYECKOHCUCTEMBIN
30 crniocoobieémmenenms. KommaectBo bubnuotexal [OK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
DHEPTHUsI OTHOATOMHOTO HICATHHOTO
raza
bu6mmorexal [OK
31 Bt Teromtepe A https://m.edsoo.ru/ff0c5¢36
V 1enbHaATeI0EMKOCThBEIIECTBA.
32 KonmgecTBoTermioTsIpu bubnmorexallOK
. https://m.edsoo.ru/ff0c5c36
Tertonepenaye. A inabaTHBIAPOIIECC
33 [TepBbIii3aKOHTEPMOIMHAMUKHUHETO bubnuorexkal [OK

IMPUMCHCHHUEC K U30IIpoucccamM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpaTtumocTeIipolieccoBB

34 npupoze. Bropoii 3akon bubmmorexallOK
PHpOAE. BTOP hittps://m.eds00.ru/ff0c6230
TEPMOJIMHAMUKHI

35 [TpunuunpevictBuauKI I rennoBoit bubmnoTtexal [OK
MaIlIVHbI https://m.edsoo.ru/ff0c600a

36 [uxnKaproueroKII]]

37 DKOJIOTHYECKHETIPOOIIEMBI
TETJIOPHEPTETUKU

38 O06o6mmarmuitypok«MoseKyIspHas bubnunorexal [OK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbsnaspaboranoteme

39 «Monexynspaasduzuka.OCHOBBI bubnorexallOK

Y ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKID)

40 [TapooOpa3zoBaHMENKOHAECH AL bubnunorexal |[OK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOGCOMIOTHASMOTHOCUTEbHAS

41 BIIQXKHOCTHhBO31yXa. HachIeHHBII bubmmorexallOK

Ayxa. B https://m.edsoo.ru/ffoc64d8
nap
Teépnoereno.Kpucrammueckuen

42 amopdHbIe Tena. AHU30TPONHS bubnuorexkal [OK
CBOMCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
KkpucTamibsl. CoBpeMeHHbIeMaTepralbl
[TnaBneHrEenKpUCTATITU3ATIHSL.

43 V nenpHasTENI0TAIIaBICHUS bromorexal[OK

8 ' https://m.edsoo.ru/ff0c6708
Cybnumanus
Bbu6nuorexal [OK
44 % 0
PABHCHUCTCILIOROTO banancd https://m.edso0.ru/ff0c6820
45 DneKTpU3auuATeN. DJIEKTPUIECKUI bubnuorexkal [OK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

3apsi. JlBaBHIAdICKTPUYCCKIX
3apsiioB

https://m.edsoo.ru/ffOc6bcc

IIpoBOIHKKH, TUATIEKTPUKH U

Bu6nuorexal [OK

46 [IOJIYIIPOBOHUKN. 3aKOHCOXPAHEHUS
YHpOBOA P https://m.edsoo.ru/ffOc6bcc
AJEKTPUUECKOT03apsiaa
B3aumoneiictBuesapsaoB.3akoH
47 Kynona. Toyeunslii 2neKTpHaecKuid 3apsi bubmorexal [OK
Y ' P p https://m.edsoo.ru/ff0c6ced
Hanpsok€HHOCTD AIEKTPUUECKOTO TIOJIA.

48 [IpuHnun cynepno3unuun bubnuorexal |[OK
ANEeKTpUIeCKuXnoien.JInnuun https://m.edsoo.ru/ff0c6df2
HaIpPsKEHHOCTH
PaboTtacuiinekTpocTaTH4ecKoro

49 outs. Ilorernman. Paszaocts bubmorexal OK

' ’ https://m.edsoo.ru/ff0c6f00
[IOTEHI[AAIOB
ITpoBOAHUKUNIUIIIEKTPUKUB
50 :mI::KT OCTaTUYECKOM HIZ)ne bubmmoreral 0K
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpruieckasnpoHULIaeMOCTh
bu6nuorexal [OK
51 Onexrpoémkocts. KoHmencaro
P a p https://m.edsoo.ru/ff0c7126
DJEeKTPOEMKOCTHILIIOCKOTO
52 KOHIeHcaTopa. DHEPrUA3apsHKEHHOTO bubmorexal [OK
g pa. JHEp p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa

53 JlabopaTtopnasipabota"3mepenue
3JIEKTPOEMKOCTUKOHIEeHCAaTopa"
[IpuHIUMII IEHCTBUAUTIPUMEHEHUE

54 KOHJIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOTro IpUHTepa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DJeKTpOCTaTHYECKasK 3aIIUTA.
3a3eMJICHUERIEKTPOIIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cyniectBoBaHUA. I loCTOSTHHBINTOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue.3akon Omaais
y4acTKalenu

56

[MocnenoBarenbHOE, MapaliebHOE,
CMEIIaHHOE COCTUHEHUE
npoBoAHKUKOB.JIaboparopHaspadboTa
«M3yueHrecMeIIaHHOr OCOCSTMHEHHUS
PE3HUCTOPOB

bubanorexal [OK
https://m.edsoo.ru/ff0c74f0

S7

PaboTanMOIIHOCTBIIEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenna

bubanorexal [OK
https://m.edsoo.ru/ff0c7838

58

3axkoHOMaUISIIOIHON (3aMKHY TO )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepennel ICucTouHKaTOKan
€rOBHYTPEHHET OCOIIPOTUBIICHUS»

bubanorexal [OK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHASITIPOBOAMMOCTHETBEP/IBIX
METaJlIoB. 3aBUCUMOCTh
COTMPOTHUBIICHUSMETAIIOBOT
temriepaTypbl. CBepXIpOBOIUMOCTh

60

ONeKTPUYECKUINTOKBBAKYYME.
CBOMCTBAIEKTPOHHBIXITYYKOB

61

[TomynpoBOTHUKHM, WX COOCTBEHHAs! U
npuMecHaspoBoquMocTb.  CBoiicTBa
p—~n-niepexoaa. [lomynpoBogHUKOBEIE
npuOOpHI

bu6mmorexal [OK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

ONeKTPUYECKUNTOKBPACTBOPAXU
pacIuiaBax 3JI€KTPOJIUTOB.

Bu6nuorexal [OK

62 DJIEKTPOIMTUYECKAS AUCCOLIMAIIMSI. 1 https://m.edsoo.ru/ff0c82ba
DNEKTPOIN3
DNEeKTPUYECKUINTOKBra3ax.

63 CamocTosATebHbINN 1 bubmnorexal [OK
HECaMOCTOATENTLHBINpa3psil. MoTHMSL. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DneKTpuuecKue Mpudopsl U

64 YCTPOWCTBA U UXITPAKTUYECKOE 1 bubnuotexal [OK
npuMmeHenue. [ [paBunaTexHuku https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 00600 MURypoK 1 bubnunorexal [OK
«ONeKTPOAMHAMUKA https://m.edsoo.ru/ff0c88be
KonTponsnaspaboranoteme

66 «Qnextpocraruka.llocTosHHbIN 1 bubnuorexal |[OK
aneKTpuieckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3INYHBIXCPEAAX)

67 Pesepausblitypox. KontponbHas 1 bubnuorexkal [OK
pabora noreme "DnekTpoanHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblitypok.O0001maronuitypok no 1 bu6nuorexkal [OK
temaMm 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEEKOJIMYECTBOYACOBIIO 68

[TPOIT'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuectBo 1yacoB DJIeKTPOHHbIE
[
JI:;_H Tema ypoxa Beero Kontpoabnbie | Ilpakrnuyeckue flljl;:ennﬂ :)Ig;)l;l::;:fenbﬂme
padoTbI padoTbI pecypest
[TocTosiHHBIE MAarHUTHI U UX

1 B3auMojieiicTBUEe. MarHuTHOE ToJIE. 1 bubnnorexal [OK
BekropmaruutHolinHaykuuu.JInaum https://m.edsoo.ru/ff0c9778
MarHUTHOMUHIYKIIMH
MarauTHOEnoJIeIPOBOIHUKAC TOKOM.

5 OmnsIT OpcTena. 1 bubmmorexal [OK
B3anmoneicTBUenpoOBOAHUKOBC https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «3yuenue 1 1 bubmmorexal [OK
MarHUTHOT OITOJISIKATYIIIKUCTOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MpoBOAHUKCTOKOM.CunnaAmriepa.

4 JlabopaTtopHas pabota 1 1 bubnuortexal [OK
«HccnenoBanne nencTBUs https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTOMAarHUTaHAPaMKYC
TOKOM
JlelicTBME€ MarHUTHOTO ITOJIS HA

5 JBHKYIIYIOCSA3aPSKEHHYIOUaCTHUILY . 1 bubnnorexal [OK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenma
DOnexkTpoMarHuTHasuHAyKus. [lotok

6 BeKTOpa MarHUTHOU uHAykuuu. 3/1C 1
WHTyKIHUH.3aKOH3JIEKTPOMarHuTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nanykuun®Dapanes

Jlaboparopuasipabota
«HccnenoBanuessBIEHUS
3HeKTpOMaFHHTHOﬁHHHYKHHH))

bubnuorexal [OK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE

camounaykiuu. 3J1C caMOMHIYKIIUU.

3HepFI/ISIMaFHI/ITHOI‘OHOJISIKaTYH_IKI/IC
TOKOM.:‘)HCKTpOMaFHI/ITHOCHOJ'IC

bubnnorexal [OK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI,AJIEKTPOABUTATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIMOHHAAIEYb

10

Oo6o06maromuit ypok «MarautHoe
HOJIG.3HeKTpOMaFHI/ITHaﬂI/IHI[}IKHI/Iﬂ»

bubnuortexal [OK
https://m.edsoo.ru/ff0cab82

11

KonrponsHaspaboTamnoreme
«MarnurtHoenoue.
DNeKTpOMAarHU THASIUH Y KIHSD

bubnuorexal [OK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKUE
kosnebanus.l'apmoHnueckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKUXKOJICOAHUIA.
[IpeBparenue sHeprun

bu6nnorexal [OK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHasipaboTa
«HccnenoBaHne3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HUTHOTTMHBIHUTHUMACCHITPY32)»

14

Koneb6arenbHbiiikonTyp.CoO0OJHBIE

but6morexal [OK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

ANIEKTPOMArHUTHBIC KOJcOaHus B

UACaTbHOMKOICOATEIbHOMKOHTYPE.
AHanorus MeXIyMeXaHH4YeCKUMHU U
ANEKTPOMArHUTHBIMU KOJI€OaHUAMU

15

®opmynaTomcona.3akon
COXpaHCHHUSIHEPTHHBHICATLHOM
Koyie0aTeIbHOM KOHTYpE

bubnnorexal [OK
https://m.edsoo.ru/ffOch9c4

16

IIpencraBnenneo3aTyXarmmx
KoseOaHusx. BeIHYKIeHHBIC
MeXaHHdecKuekoyneoanus. Pezonanc.
BrIHYKIEHHBIC JIEKTPOMAarHUTHBIC
KoJIeOaHUs

bubnnorexal [OK
https://m.edsoo.ru/ffOcbb86

17

[TepemenHbIATOK. CHHYCOUJANIbHBIH
MEPEMEHHBINTOK. MOIIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JIEVCTBYIOILIEE3HAYECHUECIIBITOKAN
HaIpsHKEHUS

bubnuorexal [OK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.lIponsBoacTso,
nepenaya v norpediieHne
IIEKTPUIECKONIHEPTUH

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHEIIEKTPUYECKOTO3BOHKA,
reHeparopa NepeMEeHHOro ToKa,
JIMHUH JJIeKTponepeaay

bu6mmorexal [OK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
MTPOU3BOJICTBEIIEKTPOIHEPTI U H.
KynsTypaucnons3oBanus
AIIEKTPOSHEPTUMBIIOBCEAHEBHOM )KMU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHI/I‘-IeCKI/ICBOHHLI,YCJIOBI/ISI

pacnpocrpanenus.Ilepuon. CkopocThb

bubnuorexal [OK

21 pacpoCTpaHeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
ITonepeyHbleNNPO10JIBHBIE BOJTHBI
99 3Byk.CropocTb3ByKa.l pomMkocTh bubnnorexal [OK
3Byka. Bricorarona. TemOp3Byka https://m.edsoo.ru/ff0cccOc
3JICKTpOMaFHI/ITHLIeBOJIHbI,I/IX
23 cBoiictBarickopocTb.[lIkana bubmmorexallOK
https://m.edsoo.ru/ff0ccfe0
OJICKTPOMArdMTHBIX BOJIH
[IpuHIMIBIpaInOCBA3UN
24 TeneBuaeHus. PasBuruecpencTs
cBsi3u. Panuonokanus
o5 Konrponsnaspabdora«Konebanusu bubnuorexkal [OK
BOJIHBDY https://m.edsoo.ru/ffOcc6f8
[IpssMOonMHENHOEPACIIPOCTPAHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubnmorexal [OK
ToueunsliincTouHUKCBeTA. JIlyu https://m.edsoo.ru/ff0cd350
cBETa
OTtpakeHunecBeTa. 3aKOHbBI
27 otpaxkeHus ceerta. [loctpoeHue brbmmorexal]lOK
N https://m.edsoo.ru/ff0cd4e0
1300payKEHUMBILIOCKOM3EpKAIIe
[Ipenominenne ceera. [lonHoe
28 BHyTpeHHeeoTpakeHue.I [penenbHblit bubnnorexal [OK
YIOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXEHUS
29 JlabopaTtopHasipabota«3mepenue bubnmorexal [OK
ITOKA3aTels MPEJTOMIICHHSI CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzer.ITocTpoeHnen3o0paxeHN B bu6muorexal [OK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nH3e. POpMyIaTOHKOMIIMH3BI.
VYBenu4ueHue JTUH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopuasipabota
31 «HccrnenoBaHnecBONCTB
M300paKEHUIBIMH3AX)
Hucnepcusiceera. Cli0XKHBINCOCTaB
32 6emnoro ceera. L{ger. JlaGoparopHas
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrepdepennusicera.udpakuus bubmmorexal [OK
ceera. JIudpakinonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTHECBETOBBIXBOJIH. bubnuorexkal |[OK
[Tonspusanusa ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckuenpudopsInyCcTpoicTBan
YCIOBHSIMX0€30MaCHOT OIIPUMEHECHHUS
['paHULIBITPUMEHUMOCTH
36 Kiaccuueckorimexanuku.[loctynarst bubnuortexal [OK
CHELUATBHONTEOPUH OTHOCHTEIBHOCTH https://m.edso0.ru/ff0cf862
OTHOCHUTEITHHOCTHOTHOBPEMEHHOCTH.
37 3ame1JIeHUeBPEMEHUUCOKPAIIICHUE BubmorexallOK
E— https://m.edsoo.ru/ffOcfa42
OHeprusu JIbCPEIISITUBUCTCKOM
38 qaCTI:/mLLCHg[l;ZMacIZHcaHepmeﬁn bubmorexallOK
https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTUSTIOKOSI
KonrponsHaspabora«OnrTuka.
. bubmorexal [OK
39 OcHOBBICTIEIIMAIBHONTEOPUH

OTHOCHUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otoubl. ®opmynalinanka. Jueprus u

bu6mnorexal [OK

40
UMIYJIbC (HOTOHA https://m.edsoo.ru/ffOcfe16
OTKpBbITHE U HCCIIEI0BAHUE Eu6 LIOK
nOJIMOTEeKA
41 .0 AT.
Qorospderra.Onpiret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbipoTodrPpdekra.YpaBHeHue
42 SﬁHLUTelg)Ha an;b (goma(b(bgqa bromiorexallOK
) https://m.edsoo.ru/ff0d015e
«Kpacnasrpanuma»dorodddexra
Jasnenuecsera.OnbiTeil1.H. Bu6 10K
noIMoTeKa
43 JIe0 XUMUY i
eeHeEa eeroccHeTBIE CaeTa https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTpoucTBa u
MIPAKTUIECKOCTIPIMECHEHNE:
44
¢dorosnemenT, GpoTogaTUHK,
conHeuHas0aTapes,CBETO IO/
45 Pemenunesagaunoreme«DIeMEHTHI bubnuorexal [OK
KBaHTOBOM ONITUKU https://m.edso00.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 PesepdopranopaccessHuO0-9acTi bubmmorexallOK
PROPAANOp t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bubnmunorexal [OK
47 I1 b
OCTyHatTRbopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornoiieHue GoToHOB
48 MIPUTIEPEX0I€aTOMACOTHOTOYPOBHS brbmmorexal]OK
. 4 https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha Jpyroi. Buabl ciekTpoB
BonHoBbiecBoiicTBayacTHIL. BosHbBI
. bubmorexal [OK
49 nebpoiinsa. KopryckynsipHo-

BOHHOBOﬁﬂyaHH3M. CnoHTaHHOCH

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOCU3ITYYCHUC

50

OTKpbITHEPATNOAKTUBHOCTH. OTIBITHI
PesepdopranoonpenenenntococraBa
PaOaKTUBHOTO U3TyUYEHUS

bubnuorexal [OK
https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBaannda-,0era-,raMmma-
n3ny4deHus. BiusHue
PaauOAKTUBHOCTUHAKUBBIE
OpraHU3MBbI

52

OrtkpbITHETIPOTOHAUHEHTpOHA. 30TOMIBI.
Anbda-pacna.
ONeKTPOHHBIUIIO3UTPOHHBIOETA-
pacnazn.l’aMmma-uziydyenue

bubnnorexal [OK
https://m.edsoo.ru/ff0d1162

53

DHEPrusiCBSI3UHYKIOHOBBSIPE.

S nepubiepeakumu. A nepHbii
peakTop.ITpo6iieMbl, TIepCTICKTUBHI,
IKOJIOTMYECKHUEACTICKThIS ICPHOM
SHEPTETHKHU

bubnuorexal [OK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOICHUS U
PEruCTPalMNAIEMEHTAPHBIXYACTHIL.
Kpyrusiii cton «®yH1aMeHTaabHbIE
B3aumojieiicTBusa. EqUHCTBO
(pu3HUECKONKAPTHHBIMUPA»

bu6mmorexal [OK
https://m.edsoo.ru/ff0d0e38

55

Bunssésanoroneda.Cossesaus,
SIPKUE3BE3IBL ITIAHETHL, UXBUIIMOE
nBimkeHue. ConHevHast CHCTEMA

56

Comnaue.CoiHeYHast aKTHBHOCTb.
UcrounnksneprunCotHIIan3Bse3n



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

S7

3BE3/1b1,MXOCHOBHBIE

XapaKTEPUCTHKU. 3BE3/IBITIIABHON
MocJie10BaTeIbHOCTH. BHy TpeHHEe
cTpoeHne3Bé3n.CoBpeMeHHbIE
MIPEICTaBICHUSIONPOUCXOKACHUNH
3BOMIOUUUCOTHIIAU3BES T

58

Meunbiidl [yts—Haral anakTuka.
TTonoxenue u nBuxxenne ConHIila B
lNamaxtuke.['anakTuku. YEpHbIE TBIPHI
B sJIpax rajakTUK

59

Bcenennas.Pa3beranueraiakTuk.
Teopust bonbiioro B3pbiBa.
PenukroBoeusnyuenue.
MeraramakTaka

60

HepemeHHbIenTpo01eMbIaCTPOHOMUH

61

KonTponbHaspadoTa« IeMeHThI
aCTPOHOMHU M aCTPOPHUIUKI

62

O6o0maromuitypok.Posbpuznkun
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YeJIoBeKa

63

O6o0maromuitypok.Posbumecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOMHAYYHONKAPTUHEMUPA

64

O60o0matromuii ypok. Pons
¢buznueckoiiTeopuBHOPMUPOBAHNUN
MIpe/ICTaBICHUH 0 PU3NYECKOU
KapTHHEMHpa




Ob6o06maromuit ypok. Mecto
¢bu3nvecKoiKap THHHIMUPABOOIIEM

65 1
PSIY COBPEMEHHBIX €CTECTBEHHO-
HAyUYHBIXIIPEICTABICHUIO IPUPOIE

66 PesepsHblitypok.MarautHoenose. 1
DNeKTpOMarHuTHast UHIYKIUs
PesepBubiitypok.Onrtrka.OCHOBBI

67 CHEINAILHON TeOpUuun 1
OTHOCHUTEJIbHOCTH
Pesepunslitypok.KBanTtoBasipusuka.

68 BHeLIZeHTHy Ia)CTpOHOMI/II/I u ’ 1 bubmorerallOK

https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBUIEEKOJIMYECTBOYACOBIIO 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METONYECKOEOBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIEYYEBHBIEMATEPHUAJIBLIVIAYYEHUKA

METOINYECKUEMATEPUAJIBLVIAYUYUTEJIA

HUP®POBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETH

HUHTEPHET
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