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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha ypPOBHE CpEAHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN U TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTelIbHOW mporpammsbl, mnpeactaBieHHbIX B OI'OC
COO, a Takxe ¢ yu€roM (enepanbHOil pabouyel TpPOrpamMmbl BOCIUTAHUS U
KOHIENIMK MpernogaBaHusi ydeOHoro npeamera «®dusmka» B 00pa30BaTEIbHBIX
Opra"u3anusax Poccuniickon ®enepanun, peANU3YIOIIUX OCHOBHBIC
oOpazoBarebHbIe MPOTPAMMBI.

Conepxanue mporpaMmbl 1o (U3MKE HampaBieHO Ha (opMupoBaHHUe
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mupa oOydaronuxcs 10-11 xmaccoB mipu
oOydeHnn nx (u3nKe Ha 0aA30BOM YPOBHE Ha OCHOBE CHCTEMHO-/IEATEILHOCTHOTO
nonaxona. [Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IJIAaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHbIM M METanpeIMETHbIM pe3yjbTaTam
oOy4eHHs, a TaKkXK€ YUYUTHIBAET HEOOXOJUMOCTh peaau3aluyd MEXIPEeIMETHBIX
CBs3eM (DM3MKM C EeCTEeCTBEHHO-HAyYHBIMU Y4YEOHBIMU IpeaMeTamu. B Heil
OTIPE/ICIISAIOTCA OCHOBHBIE L€ M3yueHHUs (U3UKM HAa YPOBHE CPEIHEro OOIIero
oOpa3oBaHUsl, TUIAHUPYEMbIE Pe3yJbTaThl OCBOEHUS Kypca (DM3HMKHU: JTUYHOCTHBIE,
MeTanpeIMeTHBIC, MPpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢pu3MKe BKIIOYAET:

e IUJIJAHUPYEMBbIE PE3YJIbTATHI OCBOCHUS Kypca (PU3NKU Ha 0a30BOM YpPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI MO IroJIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera «Pusnkay 1mo rogaM o0y4eHHs.

du3znka Kak Hayka O HauOozee OOIIMX 3aKOHAaX MPUPOJbI, BBICTyHas B
KauecTBe y4eOHOIo IMpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyskaromieM Mupe. [lIkonbHbIN Kype PpU3HMKN — CUCTEMOOOpa3yIOIIHiA
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB M SIBICHHWM, H3y4yaeMbIX XUMHUEH, Ouoioruew,
¢busnueckoir reorpaduet u acrpoHomuei. Vcmonp3oBaHME W aKTUBHOE
NpUMEHEeHUE (PU3MYECKUX 3HAHMM  ONpefeNsieT Xapakrep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe >SHEPreTUKH, TPAaHCIOPTa, OCBOCHHS
KOCMOCA, IOJYYEHUsI HOBBIX MATEpUAJIOB C 3aJaHHBIMU CBOWCTBAMHU W JIPYTHUX.
N3yuyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJIaa B (OPMHPOBAHHUE ECTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouumxcs, B (OpMHUpPOBAHUE YMEHHU NPUMEHSThH
Hay4HbIA METO/I O3HAHUSI IPU BBITIOJIHEHUHA UMU Y4€OHBIX HCCIIEOBAaHUM.

B ocHoBy kypca ¢usuku Uisi YpOBHS CpeIHEro o01mero oOpa3oBaHUs
MOJIOKEH PpsI WACH, KOTOpPhIE MOXHO pAacCMaTpuBaTh KAaK MPHHLMIBI €ro
MTOCTPOEHHS.



Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3lie]oB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK U1 COBPEMEHHOMN (DU3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBMUM C HeW MaTepuanl Kypca (PU3UKH
o0beuHEH BOKpPYr (U3MUECKUX Teopuil. Bemymmm B Kypce sBIsSeTCS
dbopMHpoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIISCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus NOpeanosiaraeT HCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMANa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUS
bu3ukn ¢ pa3BuTMeM OOImIeCTBa, a TaKXKE C MHPOBO33PEHUECCKUMH,
HPABCTBEHHBIMHU U KOJIOTHYECKUMU TTPOOIeMaMHu.

Hoess npuxnaomnoii  umanpasnennocmu. Kypc ¢dusukum mpeamonaraer
3HAKOMCTBO C IUPOKUM KPYTOM TEXHHYECKUX U TEXHOJOTHUYECKHUX MPUIIOKCHHM
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocusayuu peanusyercs MOCPEACTBOM BBEICHHUS 3JIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTHYECKHM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TakkKe OOCYXKICHUS
MpoO0JIEM PAIIMOHATEHOTO PUPOIOIIOIH30BAHUS U AKOJIOTHYECKOM 0€30MacHOCTH.

CrepXHEBBIMU dJIEMEHTAaMU Kypca (PU3UKKM Ha YPOBHE CPEIHErO OOIIero
oOpa3oBaHus SBIAIOTCS (pu3nyeckue Teopuu (HopMupoBaHHE TPENCTABICHUNA O
CTPYKTYpE TOCTPOCHHS (U3HUECKON TEOpHH, posid (PyHIaMEHTAIBHBIX 3aKOHOB U
NPUHITUIIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O TMPUPOJE, TpaHHUIAX
OPUMEHUMOCTH TEOPUH, JJid OIKCAHUA €CTECTBEHHO-HAYYHBIX SIBICHUUA U
IIPOIIECCOB).

CHCTeMHO-eATEIPHOCTHBINA TIOAXO0A B Kypce (DM3WUKH peamu3yeTcss MpexK/e
BCEr0 3a CYET OpraHU3AIMH SKCIICPUMEHTATBLHON JEATEIHLHOCTH OOYJarOITHXCS.
Jlnst  6a3oBoro ypoBHA Kypca (UMK — 9TO MCIHOJB30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCHEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOpBIE B IporpamMme no (pusnke oO0beIMHEHBI B OOIIMA CIHUCOK YYCHHUYECKHUX
MpaKTUYECKUX padoT. BrimeneHue B ykazaHHOM IEpPeYHE JTaOOpaTOPHBIX padoT,
MPOBOMMMBIX JUIsI KOHTPOJII M OIEHKH, OCYIIECTBISETCS YYaCTHUKAMH
0o0pa3oBaTeNbHOTO TIpollecca HCXOAsl K3 OCOOCHHOCTEH IUIAaHMPOBAaHUSA U
ocHamieHust kabuHera Qusuku. Ilpu »>TOM obecneynBaeTCs  OBJAJICHUE
0OyJaronMMUC YMEHUSMH TPOBOJUTH KOCBEHHBIC HW3MEPEHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (U3UYECKUX BEIUYMH M TIOCTAHOBKY OIIBITOB II0 IPOBEPKE
MIPEIIOKCHHBIX THITOTE3.

bonpimoe BHUMaHWE YAENACTCS PEIICHUIO PACUETHBIX M KaYECTBEHHBIX
3amad. [Ipu aToM 1y1s1 pacy€THBIX 3a7a4 MPUOPUTETOM SBISIOTCS 3aJa4d C SIBHO
3aIaHHON (PU3UIECKON MOIEIBIO, TTO3BOJISIONTNE IPUMEHATh U3YICHHBIC 3aKOHBI 1



3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjelia Kypca, TaK W MHTETPUPYS 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
00OBbsACHEHHE MpOTEeKaHUsi (U3MYECKUX SBJICHMM K TPOLECCOB B OKpYKarollen
KU3HU, TpeOytoume BbhIOOpa (U3MYECKON MOJENH JUIsl CUTyallud MPaKTHKO-
OpHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmu DPI'OC COO k maTepuaiIbHO-
TEXHUYECKOMY OO€eCleUeHHI0 Y4eOHOro mporecca 0a30BbIi YpPOBEHb Kypca
bU3UKN HA YpPOBHE CpeAHEro o0IIero o0pa3oBaHus JA0IKEH U3ydaThCs B YCIOBUSIX
npeaMeTHOro kabuHeta (U3UKU WIM B YCJIOBHUSX HHTEIPUPOBAHHOTO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IUKiIa. B kabwHeTe (M3HKK TOJDKHO OBITH
HeoOxoauMoe J1abopaTopHOEe OOOpPYJOBaHUE ISl BBITIOJHCHHS YKa3aHHBIX B
mporpamMme 1o (U3MKe YICHHYECKUX MPAKTUIECKUX padOT M JAEMOHCTPAIMOHHOE
o0opy0BaHue.

JlemoHCTpaninoHHOEe 00opyJaoBaHuE (opMuUpyercs B COOTBETCTBUU C
MPUHIIUIIOM MHUHUMAJIBHON JOCTATOYHOCTH M  00ECIEeUMBAaeT TOCTAHOBKY
MEPEUYNCIICHHBIX B TpOrpaMme M0 (PHU3UKE KIIOUEBBIX JIEMOHCTPAIMA IS
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SBJIGHHA HM  MPOIECCOB, OMIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MPUMCHCHHM.

JlaGopatopHoe 0O0OpyJIOBaHUE JII YYCHUYECKHX IMPAKTUYECKUX pPadboT
dbopMHpyeTCS B BUIE TEMAaTHUYECKHX KOMIUIEKTOB W OOCCIICUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYyX oOydJaromuxcs. TeMaTudeckue KOMIUICKTHI
J1a00paTOPHOTO 000PYJAOBaHUS JOJDKHBI OBITH ITOCTPOCHBI Ha KOMILIEKCHOM
WCITOJIH30BaHNY aHAJIOTOBBIX M IHU(PPOBBIX MPHUOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUJE ITU(POBBIX J1aOOpaTOPUA.

OCHOBHBIMH LIETSIMU U3YYCHUST GPUBUKHU B 00111eM 00pa30BaHUM SIBIISTFOTCS:

e (opmMupoBaHue HHTEpeca W CTpeMJICHHS OOydYaloUuXcsi K HaydYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HMX HHTEIUIEKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HaHUS U (OPMHUPOBAHUE
UCCJIeI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAY4YHOTO MHUPOBO33PEHHSI KaK pe3yibTaTa HW3y4YeHUS
OCHOB CTPOEHUSI MAaTEPUH U (PYH/IaMEHTAIIbHBIX 3aKOHOB (DM3HUKU;

e (opmupoBaHue yMeHUUH OOBACHATH SBJICHHS C HCIOJIb30BAaHUEM
bu3MYeCcKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue TpenCTAaBICHUNA O PONM (PUBHKHU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTkeHre ATUX 1iesied 00ecneyrBaeTcsl pelIeHHeM CIEeIYIOUMX 3a7a4 B

npoliecce u3yueHus Kypca (U3MKUA Ha ypOBHE CPEAHET0 00IIEero o0pa3oBaHMUs:



e mpuHOOpEeTeHHe  CHUCTeMbl  3HaHUH 00  oO0mmX  (uU3UUECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIFOUast MEXAHUKY,
MOJIEKYJISIPHYIO  (DU3MKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (HU3UKY U
3JIEMEHTHI acTPO(PU3UKHY;

e (dopMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHHUS I
oOBsicHEHUS] (PU3UYECKUX SBJICHUM B TNPUPOJAE H IS TPUHATHA
IPAKTUYECKUX PELIEHUH B TOBCEAHEBHOM )KU3HM;

e OCBOCHHE CIOCOOOB pELIEHUS pa3IUYHbIX 33Ja4 C SBHO 3a/laHHOU
dusznyeckoil Monenblo, 3anay, MOAPa3yMEBAIOIIMX CAMOCTOATEIbHOE
co3aanue (HU3NUECKON MOJIENH, aICKBAaTHOW yCIOBUSAM 3a/1a4uH;

e IOHMMAaHHE (U3NYECKUX OCHOB U MPUHIMIIOB AEUCTBUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJIOTMUYECKUX IPOLECCOB, UX BIUSHUSA Ha OKPYKAIOLIYIO
cpeny;

e OBJIAJICHUE METOJAaMU CAMOCTOSITEIHOTO TUIAHUPOBAHUS U TPOBEIACHHUS
(Gu3NYECKUX SKCIIEPUMEHTOB, aHAM3a W HMHTEPOpETaluud HHPOpMAIIIH,
OIpeZieNICHUs JOCTOBEPHOCTH MOJIyYEHHOT'O Pe3yJIbTara;

e CO3JaHME YCIIOBUH I Pa3BUTHUS YMEHHM MPOEKTHO-UCCIIEN0BATENbCKOMH,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usmkum (6a30Bblii ypOBEHb) Ha YpPOBHE CPEAHETO OOIIETo
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HE/ICNIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

I[Ipu peanuzanyu NPAKTHYECKOH YacTH NPOrpaMMbl HCIOJIb3YyeTcs
o0opynoBaHMe M MaTepHaJibl HeHTPa «Touka pocTay.



COILEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. @®u3uka 1 MeTOAbl HAYYHOT'0 MO3HAHUSA

®usuka — Hayka o npupoxae. HayuHble mMeToabl NMO3HAHUS OKPYKAIOILIETO
mupa. Ponp dkcnepuMmeHTa M TEOpUHM B IIPOLECCE ITO3HAHUSA IPUPOJBI.
DKCIepUMEHT B (DU3HKE.

MopenupoBanue (U3NMYECKUX SIBJICHUM U MpolreccoB. HaydHbie THMIIOTE3HI.
duzuyeckre 3aKOHbI U TEOpUH. ['paHUIBI MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAyYHOW KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBble U UU(DPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbBIE
JTATYHKU.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKeHUE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBUYKCHHS.
Cucrema orcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpeAHsi CKOPOCTh, MIHOBEHHAs CKOPOCTb) U
YCKOPEHUE MAaTE€pUAIbHOM TOYKH, MX MNPOEKIMH HAa OCU CHUCTEMBl KOOPIMHAT.
CrnoxxeHue nepeMereHni U CI0KEHNUE CKOPOCTEN.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE MpsMOJIMHEWHOe nBuxkeHue. ['paduku
3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTH, YCKOPEHUS, IIyTH W TNEPEMELICHUS
MaTEepUAIBHOW TOYKH OT BPEMEHHU.

CBoOoaHOE maieHne. Y CKOpeHre CBOOOTHOTO TaICHUS.

KpuBonuneitHoe  nBwxeHue. JIBW)KEHHWE  MaTEpUATBHOM  TOYKHA MO
OKPY’KHOCTH C ITOCTOSIHHOW 10 MOJYJI0 CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHENHAS
ckopocTb. [lepros u yactora oOpamenus. LleHTpocTpeMUTENEHOE YCKOPEHHE.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: CIUIOMETD,
JIBUYKEHUE CHAPS0B, LIETIHBIE U PEMEHHBIE NTEPEAAUN.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUYETA, WIUTIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHK
JIBUYKCHUS.

[IpeoOpazoBanue IBUKEHUHN C UCTIOIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3MyX€E U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxeHusi Tena, OPOIIEHHOIO MOJ YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHus CBOOOIHOTO MaCHHUSL.

Hanpasnenue ckopocT npu JBUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomul

N3yueHne HEPABHOMEPHOTO ABUKEHHS C LEIBIO ONPEIEICHUsS MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOIICHHUS MEXKIY NYTSIMHU, NPONWJECHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE MPOMEKYTKH BpPEMEHM MPHU PABHOYCKOPEHHOM
JIBW)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenue nBMKEHUS IIAPUKA B BI3KOM JKUIKOCTH.

N3yuenue nBm>xeHus Teaa, OpoleHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuamun  otHocuTensbHOCTM  [aymnies.  lIlepBeii  3akoH  HproTona.
HNuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. I[Ipunuun cynepno3uuuu cuii. Bropoit 3akon HeroToHa
JUIsl MATEPUAJIbHOM TOUKHU. TpeTui 3aKkoH HproTOHA 111 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tskectu. llepBasg kKocmuyeckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buapl Tpenus (mokosi, ckonbxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus CKOJbKEHUS U cwia TpeHus nokos. Koadduruent tpenus.
Cuita conpoOTUBIICHUS IPU IBUKEHUY TeJia B dKUJKOCTH WIIH Tase.

[ToctynaTenbHOE U BpalaTeIbHOE ABHKEHUE a0COIIOTHO TBEPIOTO TEA.

MoOMEHT cuilbl OTHOCUTENBHO OCH BpaileHud. Ilnedo cuibl. VYciaoBus
paBHOBECHS TBEPJIOTO TEIIA.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepUUH.

CpaBHeHME Macc B3aUMOJEHCTBYIOLIUX TEIL.

Bropoi 3akon HeroTona.

N3mepenue cu.

CroxeHune cuL.

3aBUCHUMOCTH CHJTBI YIPYTOCTH OT AePOpMaIli.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TTAJICHUU.

CpaBHeHUE CUII TPEHUS MOKOS, KAUEHUS U CKOJIbKEHUS.

VYcaoBus paBHOBecHs TBEPAOTro Tena. Buibl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopusie pabomol

Nzyuenne aBmxeHus OpyckKa 1Mo HaKJIOHHOM ITIOCKOCTH.



Uccnenoanue 3aBUCUMOCTU CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pa3siie, oT uX JaedopmMaruu.

Uccnenoanne yclioBUil paBHOBECUSI TBEPAOrO Teja, MMEIONIETO OCh
BpallEHUS.

Tema 3. 3akonvl coxpanenus 6 mMmexaHuke

NmMnynbc MartepuaiibHOM TOYKH (T€na), CHUCTEMBbI MaTEpUANbHBIX TOYEK.
NmMnynbe cuiibl 1 MU3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPaHEHHUsI HUMITYJIbca.
PeakTuBHOE NBUKEHUE.

Pa6ota cuibl. MOIITHOCTD CHJTBI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU.

[ToTeHunanbHas DHEPIUsl. [ToreHunanbHas SHEPIUs YIpYro
neopMUpoOBaHHONW  MpYyXWHBL.  [loTeHIManpHas JHEpPrusi Tena  BOJIU3H
MOBEPXHOCTHU 3EMJIH.

[loTeHnmanbHple W HENOTeHIHWalbHble  cuibl.  CBs3b  pabOTHI
HEMOTECHIMAIBHBIX CHJI C MU3MEHEHWEM MEXAHUYECKOM HDHEPIMU CUCTEMBI TEIN.
3aKOH COXPAHEHUS MEXAHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckue yCcTpOMCTBa M MPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOMED,
NPY>KUHHBIN TUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBM)KEHUE.

[lepexoa MOTEHIIMATBHON SHEPTUH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yyenue aOCONIOTHO HEYHPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBS3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHEpTruu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pasnen 3. Mosiexkyasipaasi pu3nka U TepMOAUHAMHUKA
Tema 1. Ocnogbl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep ABUKEHUS WU
B3aMMOJICMCTBUSL YaCTHUIl BellecTBa. MoJenu CTpPOEHUsS Ta30B, KUIAKOCTEU U
TBEPJBIX TEJT U 00BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojiesiel. Macca u
pa3mepsl MoJiekyll. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenscus.



Mopens  upeanmpHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJSIPHO-
KHMHETHUYECKOW TEOpUU HJeanbHOro raza. AOCONIOTHAs TemIeparypa Kak Mmepa
CpEeAHEN KHWHETHUYECKOM DSHEPIrMU TEIJIOBOTO JABWXKEHHsS dvactul raza. [llkama
temneparyp KenbBuna. ['a3zoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelpona.
3akon JlanbToHa. M3ompoliecchl B M€albHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduyeckoe MpeACTaBICHUE H30MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue YCTpOWCTBA U IPAKTUYECKOE IIPUMEHEHUE: TEPMOMETD,
OapomeTp.

Llemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BelecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUH.

OnwiTel 0 UG GY3UN KUAKOCTEH 1 Ta30B.

Mopenb GpOyHOBCKOTO JIBUYKEHUS.

Mopens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMO/ICVCTBUA.

Mogenb, WILTIOCTpUpYIOLIasl IPUPOY AABJICHUS ra3a Ha CTEHKHU COCya.

OnbIThl, WUIIOCTPUPYIOIIUE YPABHEHHE COCTOSIHUS HWJCaJbHOIO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenue Macchl BO3yXa B KJIIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUN
00bEMa KOMHATHI, JJaBJICHUS ¥ TEMIIEpaTyphl BO3yXa B HEMl.

HccnenoBanne 3aBUCHMOCTH MEXAY ITAPAMETPAMU COCTOSTHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnogvt mepmoounamuku

TepmonnHamMuueckass cucteMa. BHYTpPEHHsIS SHEPTUS TEPMOJIUHAMUYECKOU
CUCTEMBI U crioco0bI e€ m3MeHeHnus. KonumdecTBo TemioTel u padorta. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJEAJIbHOrO  ra3za.  Buael  Temonepenavu:
TETUIONPOBOAHOCTh, KOHBEKIHUS, U3IIyUYEHHUE. Y IeJIbHAs TEIIIOEMKOCTh BEIIECTBA.
KonunyecTBo TemnoTsl npu Tenionepeaaye.

[Tonsatue 006 amuabatHOM mporecce. IlepBhIif 3aKOH TEPMOJIUHAMHKH.
[IpumeHneHnre mepBOTO 3aKOHA TEPMOJAMHAMHUKU K wm3omporieccaM. [ 'paduueckas
WHTEpIpeTanus paboThl rasa.

Btopoii 3akon TepmoaumHaMuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TennoBble  MamuHbl.  [IpuHIUIBI ~ OEUCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBanusi >HEpruu B TEIUIOBBIX MamuHax. Koadduiument mnonesHoro
nerictBus TeruioBord MammHbl. [{ukn KapHo M ero ko3¢ @UIMEHT IOJIE3HOTO
JENUCTBUA. DKOJIOTHUECKHUE MPOOJIEMbI TETUIOAHEPTETUKH.



TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATENb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

3meHeHne BHYTpPEHHEH SHEPTHM Tella MPU COBEPIICHUU PaOOTHI: BBUIET
MpoOKW W3 OYTBUIKK TOJA JACHCTBHEM CKAaTOTO BO3AyxXa, HarpeBaHue s¢upa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTPALINS).

N3meHeHne BHYTpEHHEN S3HEPTUU (TEMITEpaTyphl) Tea MPH TEIUIoNepeiaye.

OnpiIT 1o aauabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYLIHBIM
OTHUBOM).

Mopenu mapoBoil TypOWHBI, IBUTATENSI BHYyTPEHHETO CTOPAHMS, PEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomul

W3mepenne ynenbHOU TEIUIOEMKOCTH.

Tema 3. Azpezamnvie cocmoanus geuecmea. Pazosvie nepexoovl

[TapoobOpa3oBanue u koHaeHcaiusa. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsA BJIAXKHOCTh BO3Ayxa. HachellleHHBIM map. YaenbHas TEIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUS OT JABJICHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHbie Teaa. AHU3OTPOIHUS CBONCTB
kpuctaiuioB. JKugkue kpuctamwibl. CoBpemMeHHble MaTepuanbl. [LiaBieHue wu
KpucTayui3anus. Y AebHas TerioTa miasienus. Cyomumanus.

YpaBHEHHE TEIIOBOro OajzaHca.

TexHuyeckre yCTpPOMCTBa W MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUHU MOJYyUYCHHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMAaTEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MTAPOB.

Kunenuve npu moHUKEHHOM JIaBJICHUMU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaGmronenrie HarpeBaHus U IJIABJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMoHCTpanus KpuCTaloB.

Yuenuueckuu sxcnepumenm, nabopamophvle pabomoi

N3mepeHre OTHOCUTENIBHOM BIaXKHOCTH BO3/TyXa.

Pa3znen 4. DuekTpoauHamMuka
Tema 1. dnekmpocmamuka
DNIeKTpU3almsl Tel. OJEKTpUUEeCKUil 3apsia. JlBa BUIAa 3IEKTPUUYECKHUX
3apsaoB. [IpoBOAHWKH, IUAJIEKTPUKKA M TOJYNPOBOJAHUKHU. 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsa.
Bzaumopeiictue 3apsaaoB. 3akoH KynmoHa. TodedHbIN 3JIEKTPUUECKUAN 3apsil.
Qnektpuueckoe mnojie. Hanpsok€HHOCTh  dyiekTpudeckoro 1mois.  [Ipunimn



CYyNEPIO3ULNHN SJIEKTPUUECKUX mnosiel. JIMHUM HanpssKEHHOCTH JIEKTPUYECKOTO
TTOJISL.

Pabora cun  anexrtpocratmueckoro  mnois. [lorenmman.  Pa3HocTh
MNOTCHUUAIOB. [IpOBOOHHUKM ¥ JUABJIEKTPUKU B JIIEKTPOCTATUYECKOM IOJIE.
Jlusnexktpruyeckasi MpOHULAEMOCTb.

OnextpoémkocTs. Konnencarop. DIeKTpOEMKOCTh MJIOCKOr0 KOHJEHCATOpa.
DHeprus 3apsKeHHOTO KOHJIEHCATOopa.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOIL,
AIIEKTPOMETpP, BJEKTPOCTATHUUECKasl 3allluTa, 3a3eMJICHHE JIIEKTPONPUOOpPOB,
KOHJIEHCATOp, KOIMPOBAJIBHBIN anmnapar, CTpPyHHbBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO ¥ IPUHIUII JIEUCTBUS DIIEKTPOMETPA.

B3auMoencTBre HANEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpOBOAHUKH B DIIEKTPOCTATUIECKOM TIOJIE.

DJIEKTPOCTATUYECKAs 3alIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcATopa OT IUIOLIAIU
IJIACTUH, PACCTOSHUS MEXIY HUMH U AUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuu oxcnepumenm, nabopamopmsvie pabomul

N3mepenne 351eKTpOEMKOCTH KOHAEHCATOPa.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mok. Toxu 6 paznuunlx cpeoax

DNEKTPUYECKUA TOK. YCJIOBHUSl CYIIECTBOBAaHUS JJIIEKTPUYECKOTO TOKa.
Uctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon OMa 171 yyacTka LEenu.

DNEKTPUYECKOE CONPOTUBIICHHUE. Y IEJIbHOE CONPOTUBIICHHWE BEILECTBA.
[TocnenoBarenbHOE, MapAILIEIBLHOE, CMEIIAHHOE COEUHEHHE ITPOBOIHUKOB.

Pabora nsmektpuueckoro Toka. 3akoH Jxoyns—Jlenma.  MomtHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOJBUKYIAs CHUJIa MU BHYTPEHHEE CONMPOTUBIICHHE WCTOYHMKA TOKA.
3axoH Oma Ju1sl TOJTHOM (3aMKHYTOM ) AyieKTpruueckoi nenu. KopoTkoe 3aMpIkaHHe.

ONeKTpoHHasT  NPOBOJMMOCTh  TBEPABIX  METAJUIOB. 3aBUCUMOCTh
CONPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKHN TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomyrmpoBOTHUKM. CobcTBeHHast u IpUMECHAs IIPOBOJIUMOCTh
noJIypoBOJHUKOB. CBoiicTBa p—n-niepexoia. [1omynpoBoIHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKnii TOK B  pAacTBOpax M paciulaBax  dJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOLUALINS. DIEKTPOIIN3.



OnekTpudeckuil TOK B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATEIIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckue yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHME: aMIepMeETp,
BOJITMETP, PEOCTaT, HCTOYHMKH TOKa, OJJIEKTpOHArpeBaTelbHble MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0/,
TEPMUCTOPBI U POTOPE3UCTOPBI, OITYIPOBOJHUKOBBIN IUO/, FAJIbBAHUKA.

Llemoncmpayuu

N3MepeHne cuitbl TOKa U HAPSKEHMUS.

3aBUCUMOCTb COINPOTHUBIICHUS] HUJIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TIOTIEPEYHOr0 CEUYECHUs] U MaTepuraa.

CMelanHOe cOeJMHEHNE IPOBOIHUKOB.

IIpsmMoe wn3MepeHue DIEKTPOABMXKYIIEH Ccwibl. KOpoTkoe 3aMbIKaHUE
raJIbBAHUYECKOTO JJIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTB COIIPOTUBIICHUS METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 2IIEKTPOIUTOB.

Hckposoit pa3psia ¥ IpOBOJAUMOCTb BO3AYyXaA.

OnHOCTOPOHHSS TPOBOJAUMOCTD THOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenune cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI UCTOYHMKA TOKA M €r0 BHYTPEHHEIO
CONPOTUBIICHUS.

Habmonenue snexrposusa.

MexnpeameTHbie CBA3H

Nzyuenne xkypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISIETCS C
Y4ETOM COZAEPIKATEIbHBIX MEKIIPEAMETHBIX CBSI3€l C KypcaMH MaTEMaTHKH,
OMOJIOTUH, XUMUH, FreoTpadUuu U TEXHOJIOTHUH.

Meoswcnpeomemnovle nousmusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJIEHUE, Hay4dHbIA (akT, Tunote3a, (u3nyeckas BeIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CUCTEMbl YpaBHEHUM, JIMHEWHas (DyHKIMS,
napaboia, runepoosna, ux rpadukd U CBOWMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIMU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIMU HA OCU KOOPJAMHAT, CII0KEHUE BEKTOPOB.

buonoecus: mexannueckoe ABUKEHUE B XKUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH JKMBBIX OPraHU3MOB (BUbI TEIUIONEPEAAUHU, TEIJIOBOE PABHOBECHUE),
JIIEKTPUYECKUE SBJIICHUSA B )KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU M



ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOJUTHYECKAs JTHCCOLMALIMS,
rajibBaHUKa.

I'eoepaghus: BnaxxHOCTb BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mnpeoOpa3oBaHHE ABUKCHUN C HCIIOJIB30BAHHEM MEXAHU3MOB,
Y4€T TpEHUsT B TEXHHUKE, MNOAIIMIHUKH, HCIOJb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTrHE), JABUTaTelb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
IIOJIyYEHUSI COBPEMEHHBIX MAaTE€pUaloB, B TOM YHCJIE HAHOMATEpPHAIOB, H
HAHOTEXHOJIOTUH, JJIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHUE BIIEKTPONPUOOpPOB,
KCEpOKC, CTPYMHBII MIPUHTED, AIEKTPOHArpeBaTEIbHbIC pUOOPHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, FaIbBAHUKA.

11 KITACC

Pa3znen 4. DuekTpoanHamMuka

Tema 3. Maznummnoe noe. I1eKMpPOMAZHUMHAA UHOYKUUSA

[TocTossHHbIE ~ MarHuTHl.  B3aumMOAEWCTBUE  IMOCTOSHHBIX  MarHUTOB.
MarautHoe mnose. Bektop MarHuTHOW WHAYKUMHW. [IpuHOMI cyneprno3uuuun
MAarHUTHBIX NOJIEH. JIMHMM MarHUTHOM WMHAyKUMH. KapTuHa NWHUN MarHUTHON
WHYKIAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHOe TMOJie MNPOBOJHMKA C TOKOM. KapThHa /JWMHUN WHIYKIUU
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBre NpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYJIb U HaIPABJICHUE.

Cuna Jlopenua, €€ MOJIyJIb U HallpaBJIeHUE. [[BUKEHUE 3apSKEHHON YaCTUIBI
B OJJHOPOJTHOM MarHuTHOM MoJjie. PaboTa cuisl JlopeHia.

SIBiieHUE DJNIEKTPOMArHUTHOW MHAYKUMH. IlOTOK BexkTOpa MarHUTHOM
WHIYKIWAHW. OJIEKTPOABIXKYILAS CWIa HWHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »snekTpuueckoe Tmosie. DJIEKTPOJBIKYIIAS CUJIa HHIYKIUU B
MPOBOJIHUKE, IBUKYIIEMCS MMOCTYIATEIbHO B OJITHOPOJHOM MAarHUTHOM TIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTh.  SIBJIEHME CAMOMHIYKIMHU. OJEKTPOJBIXKYIIAs Ccujia
CaMOUHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHudeckre yCTpPOMCTBA W MPAKTUYECKOEC MPUMEHEHUE: TMOCTOSHHbBIC
MArHuThl, SJICKTPOMArHUTBI, 3JEKTPOJBUTATENb, YCKOPUTEIU SJIEMEHTAPHBIX
YaCTHL, UHIYKI{MOHHAS I1€Yb.



Llemoncmpayuu

OmneiT Dpcrexa.

OTKJIOHEHUE 3IEKTPOHHOIO ITyYKa MarHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O TTOJISL.

B3aumMozeiicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cunbl JIopeHIIa Ha HOHBI AJIEKTPOIIUTA.

SIBrIeHME HIIEKTPOMArHUTHON UHIAYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOABWIKYIIECH CHJIBI MHAYKIUU OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBiieHME CaMOMHTYKIIU Y.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomoi

N3ydeHre MarHuTHOTO MOJIA KaTYIIKU C TOKOM.

HccnenoBanne NelCTBUS MTOCTOSSHHOIO MAarHATA HA PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHIYKLWU.

Paszpnes S. KosieOanusi 1 BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle KOAe0AHU

KonebarensHast  cucrema. CBoOOIHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonuueckue kosnebanus. Ilepuona, wacrora, amrutyaa v ¢asza KoyeOaHU.
[IpyxuHHBIM MaATHUK. MaTeMaTUYEeCKUN MasTHUK. YPABHEHUE TaPMOHUUYECKUX
konebanuii. [IpeBparieHue HEpruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii KoHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B
WJIeaJIbHOM KO0JIEOATeIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHHUYECKUMH |
ANEKTPOMATrHUTHBIMU KosieOanusamu. Dopmyna TomcoHa. 3aKoH COXpaHECHHS
SHEPTUU B UJICATLHOM K0JIe0ATEILbHOM KOHTYPE.

[Ipencrapienue o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJieOanus. Pezonanc. BeiHyX/I€HHBIEC 2JIEKTPOMarHUTHhIE KOJIeOaHusl.

Ilepemennbit  TOK. CUHYyCOMAANbHBIM NEPEMEHHBIM TOK. MONIHOCTH
NEPEMEHHOT0 TOKa. AMIUIMTYIHO€ W JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIPSKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepeaada u MoTpedIeHUE AIEKTPUUISCKOM
SHEPruu. DKOJIOTUYECKUE PUCKU MPU MPOU3BOJACTBE AIEKTpodHepruu. KynbTypa
HCTIOJIb30BAHUS JIEKTPOIHEPTUU B MOBCEAHEBHOM KU3HHU.

TexHuyeckne ycCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: SIICKTPUUYECKHIA
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, TMHUU JIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJjeOaTebHONM CHUCTEMbl (NIPYKUHHBIA WIH
MaTeMaTUYECKUI MaATHUK).



HaGmronenue 3aTyxarmmx KoJaeOaHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOaHUH.

Habmonenue pezoHasnca.

CB0OOIHBIE PTIEKTPOMATrHUTHBIE KOJICOAHUS.

OcumorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) IS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onaHc mnpu MOCIIENOBATENIBHOM COEAMHEHWH PE3UCTOPa, KATYLIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb TUHUY 3JIEKTPONEPEIAUH.

Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomul

HccnepoBanue 3aBUCMMOCTH NEPHOJAa MAJbIX KOJIEOAHUN Ipy3a HA HUTU OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

UccnenoBanne NEpeMEHHOr0 TOKa B LENH W3  MOCJIEA0BATEIbHO
COEAMHEHHBIX KOHAEHCATOPa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 0JIHbL

MexaHnudeckue BOJIHBI, ycioBHs pacnpoctpaHeHus. llepuon. CkopocTh
pacrpocTpaHeHuss W JiuHa BoJIHBL [lomepeuHble W TPOJIOIBHBIE BOJIHBI.
HNurtepdepenius u Auppakiuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I'poMKocTh 3Byka. BeicoTa Tona. TemOp 3Byka.

DJIeKTPOMArHUTHBIC BOJHBI. Y CJIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B anexkrpomarautHoi BoaHe. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJIH: OTpaK€HUE, MPETOMIICHHUE, TOJIpu3as, Judpakius,
unrepdepeniuss. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[Ixana >MeKTPOMArHUTHBIX BOJIH. [[prMeHEeHue 3JIeKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpyuHLMITBI PaIMOCBS3H U TENEBUACHUSA. Pamnookanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOUIEN CPEIBI.

TexHuyeckue yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHHUE: MY3bIKalbHbIE
MHCTPYMEHTBI, YJIBTPA3BYKOBasi JWAarHOCTUKAa B TEXHUKE W MEIULIUHE, pajap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, TesiepoH, CBYU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U MPOIOJIBLHBIX BOJH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGntonenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue uarepdepenninu u qudpakimy MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnrofenue cBSI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUTUTYAOW U
4acTOTOM KOJeOaHUI.



HccnenoBanue  CBOMCTB — JJIEKTPOMATHUTHBIX  BOJIH: OTpaXkeHue,
MpesioMJIeHUE, NoJsipu3anus, Tudpakius, UHTepdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. IIpsMonuHelHOE pacnpocTpaHEHHE CBETa B
OZHOpOIHOM cpene. JIyu cBera. ToueUyHbIM UCTOYHUK CBETA.

OTtpaxxeHue cBera. 3aKOHbI OoTpaxkeHHs cBeTa. [locTpoeHue n3o0pakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI IPEJIOMIICHHS CBETa. AOCOJIFOTHBIN MTOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbli yroja MNOJHOIO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcust ceeta. CnokHbIM cocTaB Oenoro creta. Ler.

CoOuparomiie u pacceuBaromiue JnuH3bl. ToHkass JumH3a. DokycHoe
paccTosiHME W OINTHYECKas cujia TOHKOW JIMH3BL. [locTpoeHue n300pakeHUil B
COOMpAIONIUX M pacCeHBAOIIMX JUH3aX. DopMysia TOHKOW JUH3BL. YBEJIUYCHHUE,
JTaBaeMoe€ JIMH30MH.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONITHUKH.

Bonnosas ontuka. Wutepdepenuus cBera. KorepeHTHblE HCTOYHMKH.
VYcaoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTHUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHKOB.

Hudpakuus cBera. JudpakiumonHas peméTka. YcioBue HaOIOACHUS
[JIABHBIX ~MakCUMyMOB TPy  TMaJICHUM MOHOXpPOMAaTUYE€CKOTO CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus cera.

TexHuyeckre yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

IIpsAMosIMHENTHOE pacHpPOCTPAHEHUE, OTPAKEHUE U IPEIOMIICHUE CBETA.
OnTuyeckue mpuOOpHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mozenb CBeTOBOAA.

UccnenoBanue CBONCTB N300paKEHUN B JTMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

HaoOmronenue narepdepeHiiuu cpera.

Hab6nronenue nudpaxiuu ceera.

HaOmronenue nucnepcun cBeTa.

[TonyuyeHue crieKTpa ¢ MOMOIIBIO MPU3MBI.

[ToydyeHue criexTpa ¢ MOMOIIBI0 AUPPAKITMOHHON PEIIETKH.

Habmronerune nomsipu3alny CBeTa.

Yuenuueckuui oxcnepumenm, nabopamopmvie pabomul



N3Mepenune nokaszareisi IpeJIoOMIICHHS CTEKJIA.
HccnenoBanre CBOMCTB M300payKeHUH B TMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI crIeIHAJIBLHOM TEOPUH OTHOCHTEJIBHOCTH
['paHnubl  NPUMEHMMOCTH  KJIACCHMYECKOM  MexaHuku.  [locTynatsl
CIIEMAJIBHOW TEOPUM OTHOCHUTEJIIBHOCTH: WHBAPUAHTHOCTb MOJIYJSL CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHILITENHA.
OTHOCUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMEMJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
OHEeprus U UMIYJIbC PEISATUBUCTCKON YaCTHLIBI.

CBsi3b MacChl C SHEPrUEH U UMITYJILCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
TOKOSI.

Paznen 7. KBanroBasi pusuka
Tema 1. dnemenmut K6AHM OGO ONMUKU
®otonsl. opmyna [Inanka cBsi3u 3HEprUU (HOTOHA C €70 YACTOTON. JHEPTHS
U UMIYJbC (POTOHA.
OtkpeiTre u uccienosanne hotodddexra. Onbiter A. I'. CtoneToBa. 3aK0oHbBI

dotorddexra. YpaBuenne OiinmreriHa s pororddexra. «KpacHas rpaHuiia»
doTtoaddekra.

Jasnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JIEUCTBUE CBETA.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: (POTODIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(heKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHeMHEro GpoToaddekra.

Ceeroauos.

Conneunas O6arapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Peszepdopra mo paccessHuio o -4acTHIL.
[lmanerapnas mogxens aroma. Ilocrymatrsl bopa. M3nyueHue u morniouieHue
(GbOTOHOB mpU TEpexoje aToMa C OJAHOTO YpPOBHS JIHEPruu Ha JApyrou. Bumwl
criekTpoB. CHEKTp YPOBHEUN IHEPTUU aTOMa BOJOPOA.

BonnoBeie cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynspHO-BOJIHOBOM
TTyaJIA3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3JTy4eHUE.

TexHudeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOM), 1a3ep, KBAHTOBBIN KOMIIBIOTED.



Llemoncmpayuu
Mopnens onbiTa Pezepdopma.
Ornpenenenue JJIMHBI BOJHBI Ja3epa.
HabGmronenue nuHeRvyaTbiX CIEKTPOB U3ITYYESHUSI.
Jlazep.
Yuenuueckuii oxcnepumenm, 1abopamopmsie pabomul
HaGmonenue nuaeiyaToro cnekTpa.
Tema 3. Amomnoe a0po
DKCIEPUMEHTBI, JOKA3bIBAIOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma 1o ompedeneHWro  cocTaBa
paanoakTUBHOrO u3nydyeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3IydeHUS.
BinsiHue pagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TpoTOHA M HelTpoHa. HykinonHas mopens siapa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsbl.
Anbda-pacnaa. OJIEKTPOHHBI M TO3UTPOHHBIM Oera-pacnan. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.
DHeprus CBsI3U HYKJIOHOB B siape. AnepHbie cuibl. [ledekt maccsl sapa.
SAnepnsbie peakunu. [lenenue u cuHTe3 Aaep.
Anepurpiii peakrop. Tepmosimepubiii cuuTe3. [IpoOiieMbl W MEPCIEKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI AIEPHON SHEPTETHKHU.
DneMeHTapHble YacTULIbl. OTKPBITUE O3UTPOHA.
Mertoabl HAOMIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.
@yH1aMeHTalIbHbIE B3auUMOeHCTBUA. ENMHCTBO (hr3MUecKoil KapTUHBI MUpA.
TexHUYeCKUE YyCTPOUWCTBA M MPAKTHYECKOE IPUMEHEHHUE: JO3UMETP, KaMmepa
Buiibcona, sinepHblil peaktop, aToMHas bomoa.
Jlemoncmpayuu
Cu€TurK HOHU3UPYIOLIKX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsie pabonivl
Uccnenosanue TpekoB yacTHil (1o TOTOBLIM doTorpadusm).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BuTHs acTpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUM.

Bun 3Bé3gHoro nHeba. Co3Be3mwsi, sSpKU€ 3BE3IbI, TUIAHETHI, WX BHUINMOE
JIBIDKEHHE.

ComnHeuHas cucTeMa.

Connne. ConHeuHass akTMBHOCTh. Mcrounuk sHepruu CoJjiHIIA W 3BE3L.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jluarpamma «CHEKTpPaJbHBIA KJlacCc —
CBETHUMOCTB». 3BE3/bI TJIABHOM IIOCJIEIOBATCIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTbY» [JI1 3BE3] TJIABHOM MOCJIEA0BATEIbHOCTU. BHYTpeHHEEe cTpoeHue



3BE311. COBpEMEHHbBIE MPEJICTABICHUS O MPOUCXOXKICHUH U 3Boyronuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunslii Iyt — Hama [Manaktuka. [lonoxenue u nBwxenue ConHua B
INanaktrke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. YEpHBIE ABIPHI B SApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Paz0eranue rajiakTuk.
Teopus bosbimoro B3psiBa. PennkroBoe nzinyuyeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMMH.

Yyenuueckue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM TJIA30M C HMCHOJIB30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPEIENICHUS MOJI0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31usg CeBEpHOro MOIyIapus U ipKUe 3BE3/bI.

Hab6nronenus B reneckon JIyasl, mianet, Mieanoro [lytu.

O06001maroniee NOBTOpeHne

Pons ¢u3nku W acTpOHOMUUM B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIbHOM M 3TUYECKOM cepax AesITeIbHOCTU YelOBEKa, POJib U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOIN HAayYHOU KapTHHE MHpPA, POJb (PU3HUECKON TEOPUHU
B (OpPMHUPOBAHMU TPEACTABICHUN O (PU3UUECKOW KapTUHE MHpaA, MECTO
(bu3nuecKkoil KapTUHBI MUpPA B OOILEM pSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
NPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbie CBA3HU

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocylecTBIsieTcs C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBA3€d C KypcaMH MaTeMaTHKH,
OHMOJIOTHH, XUMHUH, Feorpaduu U TEXHOJIOTHH.

Meowxcnpeomemuvie nousimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOIO
NO3HAHU: SIBJICHUE, HAy4YHbIH (DakT, rumoresa, (pu3Myeckas BEIUUYHMHA, 3aKOH,
Teopusl, HaAOIIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pEUIEHUE CUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX IPOEKIMH HA OCU KOOPIMHAT, CJIOKEHHE BEKTOPOB,
IPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKIUN, MPU3HAKK MOAOOUS TPEYTrOJbHUKOB,
OTpeIeJICHHE TUIOIAIN TIIIOCKUX (UTyp 1 00bEMa Tell.

buonoecusa: »nekTpuueckue SBICHUS B KUBOM Mpupoje, KoseOaTeabHbIe
JBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKHUE SIBIICHUS B KUBOU IPUPOAE, NCUCTBUE
paauanuy Ha >KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKON pPEIIETKH, CHEKTPaIbHBIM
aHaJM3.



l'eocpagpus: MarHuUTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX DY,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEICKa3aHUE 3eMIICTPSICCHUI.

Texnonoeus: NWHUM JIEKTpOIIEpENad, TEHEPATOpP IEPEMEHHOIO TOKa,
3JIEKTPOJBUTATENIb, WHAYKIHOHHASA I€4b, paaap, PaIAONPUEMHHK, TEIECBU30D,
anteHHa, tenedoH, CBYU-neub, MpOEKIMOHHBINA ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 11O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yudeOHOro mnpeamera «®Pusnka» Ha YpPOBHE CpeIHEro OOILero
oOpazoBanusi (0a30BbII YPOBEHB) MOJDKHO OOECHEUYUTH TOCTHDKCHHE CIIETYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3ysIbTaThl OCBOEHUS YUeOHOTro npeameTa « OUu3nKay JOJIKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTUBHBIX BHYTPEHHHX  YOEXJCHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM ILIEHHOCTSM POCCHUHCKOro OOLIECTBA, PAaCIIMPEHUE >KU3HEHHOTO
ONbITA U OMNbITA AESITEIBHOCTH B MPOLECCE PEATM3allMi OCHOBHBIX HAIPABJICHHUMN
BOCIIUTATEJILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHCKOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKAAHCKOMN MO3UIMN 00YUYaIOIIET0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA,;

NPUHIATHE  TPAAMIMOHHBIX  OOIEYETIOBEYECKMX  T'YMAHUCTHUYECKHX U
JNEMOKPATHUYECKHUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AECATEIBHOCTh B MHTEPECAX TPAKIAAHCKOTO
o0IIecTBa, yuacTBOBAaTh B CAMOYITPABJICHUHN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHUE B3aUMOJECHUCTBOBATH C COLMAIBHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QYHKIIUSIMHA U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOU AEATEIbHOCTH;

2) NaTpMOTHYECKOT0 BOCTINTAHUS:

c(hOpMUPOBAHHOCTh POCCHUICKON rpak1aHCKOU WJIEHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE OTHOIICHHE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHKECHHIM
POCCUICKUX YYEHBIX B 00J1aCTU (PU3UKKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHNUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 W TPUHUMATh OCO3HAHHBIC PEIICHWSI,
OPUEHTHPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJE B
NESATEIbHOCTU YYEHOI0;

OCO3HAHUE JTUYHOTO BKJIA/Ia B IOCTPOCHUE YCTOWYUBOTO OYAYIIIETO;

4) 3¢TeTH4eCKOro BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero Gu3nyeckoil Hayke;



S) TPyA0BOr0 BOCIIUTAHMSA:

MHTEpEC K pa3nuyHbiM cepaM MpodeccroHaNIbHON NeATENbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (PU3UKOI U TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyayuiei npodeccuu U peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00JacTH
(U3HMKHN Ha IPOTSKEHUH BCEW KU3HU;

6) 3K0J10rHYEeCKOro BOCIIUTAHUSA:

C(OPMHUPOBAHHOCTh 3KOJOTHUECKOM KYJIBTYphl, OCO3HAaHHE TJI0OATHLHOTO
XapakTepa 3KOJOTHUYECKHX pooIieM;

IJTAHUPOBAHME U OCYIIECTBIICHUE JIEVCTBUM B OKPYKAIOILIEHN Cpeie HA OCHOBE
3HAHMSA LeJIEW YCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpEeHUe OIbITa JEATENBHOCTH HKOJIOIMYECKOM HAaNpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUH 0 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA

c()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs HU3NUECKOIN HAYKU;

OCO3HaHUE LIEHHOCTU HAYYHOM JAEATENBHOCTH, TOTOBHOCTH B IIPOLECCE
U3ydeHUs  (U3MKH  OCYIIECTBISATh  HPOEKTHYIHD M HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh HHJIMBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDHI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble J1oruyeckue qeMCTBHUA:
CaMOCTOSITENIbHO  (OpMYyJIMpOBaTh M aKTyaJu3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENICNATh LIEJU JICATEIIbHOCTH, 3aJ1aBaTh MapaMETPbl U KPUTEPUU HX
JIOCTHKEHUS;
BBISIBJIATh  3aKOHOMEPHOCTH M MPOTHUBOPEYUS B  PACCMATPUBAECMBIX
(bU3UYECKUX SBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHUS] MPOOJIEMBbl ¢ YU4ETOM aHaM3a WMEIOIIUXCS
MaTepUaIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTB KOPPEKTHUBBI B JICSITEIbHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH;
KOOPJIMHUPOBAaTh U  BBINOJHATH pabOTy B  YCJIOBHUSIX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMO/ICHCTBUSI;
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE ITPU PEIICHUH )KU3HCHHBIX IPOOJIEM.
ba3oBble ucciaeaoBareIbCKHe AeiiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHUEU, KIFOUEBBIMU MOHATUSAMHU U METOAAMHU
(bu3nYecKoil HayKH;



BIIAJICTh HABBIKAMHU y4EOHO-HCCIICIOBATEIHLCKON M MPOEKTHON NESITEIIbHOCTH
B 00y1acTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOUCKY
METOJIOB peuIeHus 3ajiady (PU3MUYECKOTO COJEpKaHUsl, TPUMEHEHUIO Pa3IMYHBIX
METOJI0B [TO3HAHUS;

BIIAJICTh BHUAAMH JIEATCILHOCTH 110 TOJYyYEHHUIO HOBOTO 3HAHUS, €ro
WHTEPIpETAINK, TPEeOOPa30BAaHUI0O W MPUMEHECHHUIO B PA3JIMYHBIX yUEeOHBIX
CUTYaIIMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1acTU (DU3UKH;

BBISIBIIATh TMPUYUHHO-CIICACTBEHHBIC CBS3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PpEIICHUs, HAXOIUTh apTryMEHThI I JOKa3aTelhCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh TapaMETPhl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBATh TIOJMYYCHHBIE B XOJI€ pEIICHUS 3aJa4d PEe3yJIbTaThl,
KPUTHYECKHA OIEHUBATh WX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (HOpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
JEeSTETPHOCTH, B TOM YHCIIC TIPU U3yUYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPHUOOPETEHHBIH OTIBIT;

YMETh TEPEHOCUTh 3HaHUSA 10 (U3MKEe B MPaKTUYECKyl0 00JacTh
KU3HECATEIILHOCTH,

YMETh HHTETPUPOBATh 3HAHKS M3 Pa3HBIX MPEIMETHBIX 00JI1acTel;

BBIJIBUTATh HOBBIC UJICH, MPEIaraTh OpUTrHHAIBHBIC TOAXOABI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a9H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIa/ICTh HABBIKAMHU TIOJyYCHHsS] MHPOpMaUu (HU3UICCKOTO COJCPIKAHUS W3
HMCTOYHUKOB pAa3HBIX THIIOB, CAaMOCTOSTENLHO OCYIIECTBIISATh TOWCK, aHAJM3,
CUCTEMATH3AINI0 U WHTEPIPETAlUI0 WHOOpPMAIMU Pa3IUYHBIX BUIOB U (PopM
MIPE/ICTaBICHHUS;

OIICHHUBATH IOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIB30BaTh  CPEICTBAa  HMH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a71ad ¢ COOJIOJICHMEM TpeOOBaHWM HSPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTUEHBI, PECypCcOCOEpeeHusi, TMPaBOBbIX H JTHYECKHMX HOPM, HOPM
nH(}OpPMAITMOHHOM 0€3011aCHOCTH;

co3/1aBaTh TEKCTHl (PU3MUECKOTO COJEPKaHMUsI B Pa3IMYHbIX (opmaTax ¢
y4€TOM Ha3HaYeHUs1 MHPOPMAIIMK U LIETIEBON ayJAUTOPUH, BHIOUPAst ONTUMATbHYIO
dbopMy mpeAcTaBIeHUs U BU3yaTU3aIIHH.

KoMMmyHMKaTHBHBbIE YyHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS:
OCYIIECTBJISATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOUH
TCeSATEILHOCTH;



pacmo3HaBaTh NPEANMOCHUIKM  KOH(JIMKTHBIX CHUTyallud ®  CMST4YaTth
KOH(JIMKTHI,

Pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCHOJIb30BAHUEM
SI3bIKOBBIX CPEJCTB;

IIOHMMATh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW M HWHIUBUILYAIBHOU
paboTHI;

BbIOMpATh TEMATHKy M METOJbl COBMECTHBIX JAEUCTBUH C y4€TOM OOIIUX
MHTEPECOB 1 BO3MOXKHOCTEN KaXK/I0T0 YJIeHA KOJIJIEKTUBA;

MIPUHAMAaTh LEIM COBMECTHOW  JEATEIIbHOCTH, OPraHU30BbIBaTh U
KOOPJIUHUPOBATh JACHUCTBUA IO €€ JOCTHUKEHHIO: COCTaBJISATh IUIAH JIEWCTBUM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHUKOB, OOCYXHaTh pPE3yibTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KA4e€CTBO CBOEr0 BKJAJa M KaXXJOTO0 y4YaCTHHKA KOMAaH/bl B
oO1uit pe3yabTat Mo pa3paboTaHHBIM KPUTEPHUSIM;

MpeiaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3UMLUUHA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETUYECKOE TIOBEACHUE B PA3TUUYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbBIC YHHBeEpCaJbHbIe Y4eOHbIE 1elCTBUA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JIACTH
(GU3MKM W aCTPOHOMHUHU, BBISBISATH NPOOJEMBI, CTaBUTh U (HOPMYJIHUPOBATH
cOOCTBEHHBIE 3aa4H;

CaMOCTOATENIbHO COCTaBJIATh IJIAH PELIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a]a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl ¢ YUETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

paciMpsTh paMKd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOuYTeHU;

JieNlaTh  OCO3HaHHBIM BBIOOp, AapryMEHTHUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHUE;

OLICHHUBATb MPUOOPETEHHBII OIBIT;

CIoCcOOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO JPYAUIMU B 0OOJACTH
(bU3UKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIH HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIAJETh  HAaBbIKAMHM  I[IO3HABAaTEJIbHOW  pedieKcMH KaKk  OCO3HaHUs
COBEpILIAEMbIX JIEUCTBHUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3yJbTaTOB U
OCHOBAHMUH;



UCII0JIb30BaTh MIPUEMBI peIICKCHH TSI OIIEHKH CUTYaIlUH, BEIOOpA BEPHOTO
peleHMs;

YMETh OIIEHUBAaTh PHCKH M CBOCBPEMEHHO MPUHUMATh PEIICHHS [0 WX
CHIDKEHHUIO;

NpUHUMAaTh MOTHBBI W apryMEHTHI JAPYTrUX TMpPH aHaIu3e pe3yJbTaToB
JeSITeTTbHOCTH,

NPUHUMATH ce0s1, TOHUMAasi CBOU HETOCTATKHU U JIOCTOMHCTBA;

NpUHUMATh MOTHBBI W apryMEHTHl JApPYTrUX TMpPH aHaIu3e pe3yJbTaToB
JCSITETTLHOCTH,

pHU3HABaTh CBOE MPABO U MPABO APYTUX HA OLTHOKH.

B mpomecce mocTHKeHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOSHUS MPOTPAMMBI
mo ¢us3nKe IS YPOBHS CpEIHEro oO0mero oO0pa3oBaHUS y OO0y4YarOmMUXCS
COBEPILICHCTBYETCS YMOIMOHATEHBIH WHTEIIICKT, IIPEITOJIAT AFO I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AIMOIIMOHAILHOE
COCTOSTHUE, BUJICTh HAIIPABJICHUS Pa3BUTH COOCTBEHHOHN SMOIMOHATBHON CQephl,
OBITh YBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMS, BKIIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBAThCA K
SMOIMOHAIBHBIM H3MEHEHHSAM | MPOSIBJIATH THOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIICHHE K JTOCTHKEHUIO TSI H
yCIIeXy, ONTHMHU3M, WHHIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJA M3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIOYAIONICH CITOCOOHOCTh TTOHUMATh 3MOITMOHATILHOE COCTOSHUE
IPYTHX, YYUTBIBATh €r0 TMPH OCYIICCTBICHUM OOIICHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CITOCOOHOCTH BBICTPAaNBaTh OTHOIICHUS
C IPYTUMH JIFOJIEMHU, 3a00TUTHCS, IIPOSBIIATh HHTEPEC U Pa3pemaTh KOH(IUKTHI.

IHPEAMETHBIE PE3YJIBTATDI

K xonmy oOyuenuss B 10 kJjacce npeaMeTHbIE pe3yjbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPax PoJib U MecTo (U3UMKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKUA U
TE€XHOJIOTUH, B IPAKTUYECKON NESATEIBHOCTH JIIOIEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyUYCHHBIX (U3UUECKUX MOJICIICH:
MaTepHuabHas TOYKa, MHEpLUaIbHAsA CUCTEMA OTCUYETA, AOCOIOTHO TBEPIOE TEIO,
UJICAJIBHBIN Ia3, MOJCIN CTPOCHUS T'a30B, KUJKOCTEU W TBEPIBIX TEJ, TOUYCUHBIN
ANEKTPUUECKUN 3apsij] MPU PEIICHUH PU3NYECKUX 33]1a4;



pacro3HaBaTh (GU3HUECKUE SBIEHUS (IIPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKON TEOPUM CTPOCHUS BEIIECTBA U
ANEKTPOAMHAMUKU:  PAaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSAMOJIMHENHOE
JBUKEHUE, CBOOOJHOE TMAaJIEHUE TeJl, JBUKEHHE IO OKPYXHOCTH, HWHEPIIHS,
B3auMojieiicTBue Ten, Auddy3usi, OpOYHOBCKOE IBMIKEHUE, CTPOCHHUE KHUIKOCTEH
1 TBEPJBIX TEJ, N3MEHEHUE 00BhEMA TN MPU HarpeBaHUU (OXJIAKICHUH ), TETJIOBOE
paBHOBECHE, HUCHApPEHHE, KOHJCHCALMS, IUIABJICHUE, KPUCTAJUIM3AIUs, KUIECHUE,
BJIAKHOCTh BO3/1yXa, ITOBBIIICHNE TABJIECHUS Ia3a IPU €r0 HarpEBaHUU B 3aKPBITOM
coCyle, CBSI3b MEXAY MapaMeTpaMHd COCTOSIHHS Ta3a B HM30IPOLECcCax,
ANEKTpU3alMs TeJl, B3aUMOJICHCTBUE 3aPsJIOB;

OMKCHIBATh MEXAHUYECKOE NBMXKEHHE, HCHOJb3ysd (PU3NYECKHE BEIUYMHBI:
KOOpAMHATa, MyTh, NEPEMEIICHHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC TeJla, KWHETUYECKas >HEprus, MOTCHIMAIbHAs DHEPrUsi, MEXaHU4YecKas
paboTa, MexaHW4YecKass MOIIHOCTh; MPU OIKMCAHWUU TPABWIBHO TPAKTOBATh
(U3NYECKUl CMBICT HCIIOIb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS W CIAUHUIIBI,
HaxOoJIUTh (HOPMYJIbI, CBA3BIBAIONINE JAHHYIO (DU3UYECKYIO BETUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONUCBHIBATh HM3YYECHHBIE TEIJIOBbIE CBOWCTBA TEI M TEIJIOBBIE SIBICHMUS,
UCTIONB3Ysl (DU3MYECKHE BEIMYMHBL: JABJIEHUWE Tasza, TEeMIeparypa, CpeIHss
KMHETUYECKasi YHEPTUsI XaOTUUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSISI JHEprus, padora rasa,
KO3(QGUIIMEHT TOJIE3HOTO JEHCTBHUS TEIJIOBOTO JBUTATENs; IPU ONMUCAHUU
MPaBWJIbHO TPaKTOBaTh (DU3UUECKUN CMBICT MCIHOJIB3YEMBIX BEJIUYMH, MX
o003HaueHUsS W EIUHUIBI, HAXOJIUTh (OPMYJbI, CBSI3BIBAIOIINE JAHHYIO
(U3UUECKYIO BEIMYMHY C JPYTUMH BEINYHHAM;

ONKMCBHIBATh U3YUYEHHBIC AIEKTPUUYECKUE CBOMCTBA BEUIECTBA U DJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCMOIB3Ys (PU3NUECKHE BEJIWYMHBI: AJICKTPUUYECKUN 3apsi,
AIEKTPUUYECKOE T0JIe, HAPSKEHHOCTD MOJIs, MOTEHINAN, Pa3HOCTh MOTEHIINAJIOB;
NPy OMHCAHWUM TPABUIHHO TPAKTOBATh (U3UUECKUN CMBICI HCIOIB3YEMbIX
BEJIMYMH, WX OOO3HAUYECHUS] M EIUHUIIBI; YKa3biBaTh (OPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHAIM3UPOBaTh (U3UUECKUE TPOIECCHl U SIBICHUS, UCTIONB3Ys (pu3nyeckue
3aKOHBI U MPUHIMIIBL 3aKOH BcemupHoro Tarotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKOW OHHEPruu, 3aKOH COXPAHECHUS HWMITYJIbCa,
MPUHLNN CYNEPHO3ULIHUHA CHUJI, NPUHLHUII PABHONPABUS HWHEPIUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUSI BELIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEJAHEN KMHETUYECKON SHEPTUU TEMJIOBOIO JABMKEHUS MOJIEKYJ C
a0COJIFOTHON TemIepaTypoi, EepBbIi 3aKOH TEPMOJUHAMUKU, 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsana, 3akoH KyioHa, mpu 3TOM pas3ivyaTh CIOBECHYIO



(GOpMYITUPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BBIPAKECHHE U YCIOBUS (TPaHUIIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSCHSTH OCHOBHBIE TPHUHIMIBI JEHCTBUS MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pazindaTh YCJIOBHS MX O€30MacHOTO WCIIOIH30BAHUS B
MOBCEAHEBHOM JKU3HU;

BBINIOJIHATh JKCIIEPUMEHTHI MO HCCIACAOBAHUIO (PU3UYECKUX SIBJICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX UM KOCBEHHBIX H3MEpPEHUU, MPU 3TOM
dbopmynupoBaTh MpoOseMy/3adady W THIOTE3y YYEOHOro OSKCIEpPUMEHTA,
coOupaTh YCTAaHOBKY W3 TMPEIJIOKEHHOTO OOOpYAOBaHHS, MPOBOIUTH OMNBIT H
(bopMyIHpOBATH BHIBOJIBI,

OCYUIECTBJIATH NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, ITPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO M3MEPEHUS W WCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLICHKH NOTPEIIHOCTEN U3MEPEHUN;

HCCIIENOBATh  3aBHUCHUMOCTH  MEXIy (U3HMYECKUMU  BEIUYMHAMU  C
HCIIOJb30BAaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(uKCcHpOBaTh PE3yJbTaThl MOJYYCHHON 3aBUCUMOCTH (U3UYECKUX BEIMYUH B
BUJIe TaOJIUII U TPAPUKOB, JACNIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEIOBAHMUS;

cobroaaTh npaBuiaa 0€30MacHOrO TpyJla MPHU MPOBEJACHUU HCCIIEAOBAaHUN B
paMKax y4eOHOTrO OKCIEPUMEHTa, Y4YeOHO-UCCIENOBATENLCKOW U TMPOEKTHOMN
JESTETPHOCTH C HMCIOJB30BAaHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIA0OPATOPHOTO
o0opyI0BaHuUS;

pemiath pacu€THble 3a7a4d C SIBHO 3aJaHHOM (U3WYECKON MOEINbIO,
UCTIOJNB3Ys (PU3NYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaJM3a yCJIOBUS 3aa4u
BBIOMPATh (PUBUYECKYIO MOJIENb, BBIACIATh (PU3HMUECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXoauMBbIC I €€ pElIeHHs, MPOBOJUTh PAacu€Thl U OIEHUBATh PEATHHOCTDH
MOJTYYE€HHOTO 3HauYeHHS (PU3UUYECKOU BEIIMUHUHBI,

peliaTh KaueCTBEHHBIE 3aa4M: BHICTPAUBATh JIOTMYECKU HEMTPOTUBOPEUUBYIO
LIETIOYKY PACCYKJICHUH C OMOpOW Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKHe SBICHNUS,

UCITIOJIb30BaTh npu  pemieHud  y4eOHBIX ~ 3aJlad  COBPEMEHHBIC
uH(OPMAITMOHHBIC TEXHOJIOTUH TSI TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALIUN
Y IIPE/ICTaBIICHUs Y4eOHON U HAyYHO-TOMYJISIPHON MH(OpMaUK, MOJyYEHHON U3

Pa3JIMYHBIX UICTOUHUKOB, KPUTHUYECKU aHAJIM3UPOBATh MOTy4yaeMyto HHGOPMAIIUIO;

MPUBOJAUTH MPUMEPHI BKJIa/1a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBIACHEHHE TPOIECCOB OKPYXKAIOIMIETO MHpPA, B PpPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (DU3MKE B MOBCEAHEBHOU KU3HU
JUTst oOecriedeHus: 0€30MacHOCTH TIPHU OOpallleHuU ¢ MPUOOpaMH U TEXHUYECKUMU



yCTpOMCTBaMH, JJIsl COXPAaHEHUS 30POBbSI U COOJIIOIEHUSI HOPM HKOJIOTHYECKOTO
ITIOBEJICHUS B OKPY>KaIOIIEH CpeJIe;

paboTaTh B TpyNIE C BBINOJHEHHUEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIBL, PAMOHAIBHO PACIpEeNeNsaTh OOS3aHHOCTH U
IJIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYALUSAX, aJIEKBATHO OLICHUBATH
BKJIaJl K&YKJIOTO U3 YYaCTHUKOB IPYIIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIEMBI.

K koHmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOUTUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON IEITEIBHOCTH JIOJIEH, LEJIOCTHOCTh U E€IUHCTBO
(bu3nyeCcKoi KapTUHBI MUPA;

VUUTHIBATh TPAHUIBI TMPUMEHEHUS W3YyYEHHbIX (U3MUYECKUX MOJIEINeH:
TOYEYHBIN DJIEKTPUUECKUN 3apsil, JIy4Y CBETA, TOUEUHbIM UCTOYHUK CBETA, sACpHAs
MOJIeJIb aToMa, HYKJIOHHasi MOJENIb aTOMHOIO s/ipa MPH PEIICHUH (PU3NUECKUX
3a/ay;

pacrio3HaBath (U3UYECKHUE SBJICHUS (MPOLECChI) U OOBSICHITh UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU M KBAaHTOBOM (DU3UKH: 3JIEKTPUUECKasi TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ACHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, OJJICKTPOMArHUTHas WHIYKIHS, JEWCTBUE MAarHUTHOTO TMOJsA Ha
MPOBOJTHUK C TOKOM U JBWXKYUIMHCS 3apsiji, 3JEKTPOMArHUTHbIE KOJI€OAHUSA U
BOJIHBI, MPSAMOJIMHEMHOE pacnpoOCTpaHEHUE CBETa, OTPAXKEHHUE, NPEIOMIICHHE,
uHTephepeHus, audpakius U NoNApU3alMs  CBETa, JUCIEPCUs CBETAa,
dboroanekTpudeckuit 3¢dexT (hoTodrddeKT), CBEeTOBOE JaBlICHHE, BO3HUKHOBEHHE
JUHENYaToro CHEeKTpa aroMa BOJOPOJA, €CTECTBEHHAasT M HUCKYCCTBEHHAs
PaJOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBbIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHbBIE,
ONTHYECKHE,  DJIEKTPUYECKYIO  TPOBOJUMOCTh  Pa3IUYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBICHUS (MPOIECCHI), HCHOJIb3Ysl (U3MUECKUE BEIMUUHBI:
ANEKTPUYECKUI 3apsisl, CHJIA TOKA, 3JEKTPUYECKOE HAIPSIKEHUE, 3IEKTPUUYECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJABMXKYLIas cuiia, paboTa TOKa,
WHIYKIWS MarHUTHOTO MOJsi, cuia Ammepa, cuina JlopeHua, WHIYKTHUBHOCTb
KATYIIKWA, DHEPrusi 3JEKTPUYECKOrO0 M MArHUTHOTO MOJEeH, MEepUoa U 4acToTa
KojeOaHui B KoyieOaTeIbHOM KOHTYpe, 3apsii M CHila TOKa B IpoLecce
FapMOHMYECKHUX JJIEKTPOMATHUTHBIX KoJieOaHWM, (OKyCHOEe paccTosHue W
ONTHYECKasi CWJIAa JIMH3bL, NPHU ONUCAHUU IPABWIBHO TPAKTOBATh (DU3NUYECKUU
CMBICII HCIIOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUsT U E€JIMHHULBI, YKa3bIBaTh
(GopMysbl, CBS3bIBAIOIIME JaHHYIO (PU3MYECKYIO BEJIMYMHY C JIPYTUMHU
BEJIMYMHAMU;



ONUCHIBATh M3YYECHHBIE KBAHTOBBIE SIBIICHUSI W TIPOLIECCHI, HCHOJIb3Ys
(du3nYecKue BETUYHMHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, UIMHA BOJHBI U
4acToTa CBETA, SHEPTUSI U UMITYJbC (POTOHA, MEpUO/ MOJIypacnaaa, SHEPrusi CBs3U
aTOMHBIX SJI€p, NpPHU ONHUCAHMM TPABWIBHO TPAKTOBATH (DU3UUYECKUH CMBICI
WCIIOJIB3YEMbIX BEIMYMH, WX OO0O3HAUYCHHsS] W EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONIUE JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMU BeJIUYHHAMH,
BBIYUCIISTh 3HAUEHNE (PU3NUECKON BETUUUHBI;

aHaJM3UPOBaTh (PU3NYECKUE TPOIIECCHl U SIBICHUSI, MCIOJIb3Ys (DU3NUECKUE
3aKOHBI W MPUHLMNBL 3aK0OH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapajlieIbHOrO
COCIMHEHUS NPOBOJAHUKOB, 3aKOH Jlkoyns—JIeHma, 3aKOH 3JIE€KTPOMarHUTHON
MHJIYKIIMH, 3aKOH MPSIMOJMHEHHOTO PaclpOCTpaHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJTOMIICHUSI CBETa, ypaBHeHHE OWHIITeWHa 1 (porodddekTa,
3aKOH COXPAaHEHUs SHEPryuu, 3aKOH COXPAHEHHSI UMITYJIbCA, 3aKOH COXPaHEHUs
ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPaHEHHUs MAacCOBOTO YMCIIA, MOCTyJaThl bopa,
3aKOH PAJIMOAKTHBHOTO pacmnaja, Ipu 3TOM Pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIlbl, OO0JIacTH)
MIPUMEHUMOCTH;

ONPENIEIIATh HAIPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuiibl JIopeHua;

CTPOUTh W OIKCHIBATh H300paKEHHUE, CO3/1aBA€MOE€ ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI IO HUCCJICAOBAHUIO (PU3NYECKUX SBJICHUN U
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHU: TPH 3TOM
dbopmynupoBaTh MpobiieMy/3aqadyy M TUIOTE3y Y4YEOHOro JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIONKEHHOTO OOOPYJIOBaHMS, MPOBOAUTH OIBIT U
(GbOopMyIMpPOBATH BHIBOIBI;

OCYIIECTBIISATH MPSIMbIC U KOCBEHHbIE U3MEpPEHUsT GU3HUECKUX BEITUYUH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CIOCOO W3MEPEHUS U HCIOJIh30BaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUN;

HCCIIEIOBAaTh 3aBUCUMOCTH  (PU3MYECKHUX BEJIWYHMH C HCIOJIb30BAHUEM
NPSMBIX WM3MEPEHHUM: TMPU HTOM KOHCTPYHPOBATH YCTAHOBKY, (HUKCHUPOBATH
pEe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUAE TaOIUIl U
rpaduKoB, AeNaTh BHIBOJBI [0 pe3yIbTaTaM UCCIIEIOBAHMUS;

coOJiroaTh npaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUM HCCICTOBaHUI B
paMKax ydeOHOro JKCIEPUMEHTa, Y4YEOHO-UCCIICIOBATEIbCKOM M MPOEKTHOM
JEATEIbHOCTU C UCIOJIb30BaHUEM H3MEPUTEIIBHBIX YCTPOUCTB U JIaDOPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THblE 3a7aud C SIBHO 3aJaHHON (U3HYECKOM MO/IENbIo,
UCTIOJNB3Ys (PU3MYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIn3a YCIOBUS 3a/1a4u



BbIOMpATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXoAMMBIEC A €€ pEelIeHHs, MPOBOJUTh PACUEThl U OLEHUBATh PEATbHOCTH
MOJIYYEHHOTO 3HAYeHHS (PU3HUECKON BEJIMYUHBI,

peniaTh KaueCTBEHHbIE 3aJa4l: BHICTPAUBATh JOTUYECKU HEMPOTUBOPEUHUBYIO
LENOYKY PacCyX JCHHUI C OMOpOod Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(dbuznyeckue SBJICHUS;

UCTIONB30BaTh  MPH  pEIIeHMH  y4eOHBIX  3a7ad  COBPEMCHHBIC
UH(POPMAIMOHHBIE TEXHOJIOTUH JJISI TOUCKA, CTPYKTYPHUPOBAHHUSI, UHTEPIPETAIIH
Y TIPE/ICTaBJICHUS YI€OHOU U HAyYHO-TIOMYJISIPHON MH(OpMAIUH, TOTyYeHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTHUYECKH aHAIU3UPOBAThH MOTyYaeMyto HH(OpMaIHIo;

OOBSICHATh TPHUHLMUIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuuaTh YCIOBUS WX O€30MaCHOTO UCIOIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

PUBOIUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOekKHBIX yUEHBIX-(PUZHUKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0O MHUpPA, B Pa3BUTUE
TEXHHUKHU ¥ TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMUS TO (PU3MWKE B MOBCEIHEBHOW >KU3HU
i obecrieyeHus: 6€30MacCHOCTU MPH OOPAILLEHUHN C MPUOOpaMH U TEXHUUYECKUMHU
yCTpOMCTBaMH, JIJIsl COXPAHEHHUS 370POBbsI U COOMIOACHUSI HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B TpyINIE C BBHINOJHEHHUEM pPa3IUYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIBL, PAMOHAIBHO pACIpeNesaTh OOS3aHHOCTH U
IUTAHUPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJleKBaTHO OLICHUBATH
BKJIAJ] KQXK/I0T0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJTIACC
KoaunuecTBo yacoB DJIEKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Kontpoabusie | IIpakruyeckue
NMpOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JbI HAYYHOI'O IO3HAHUA
bu6mmoreka [IOK
1.1 ®u3rKa U METOIbl HAYYHOTO MO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Nroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka 5 bubmmorexa [IOK
https://m.edsoo.ru/7f41b{72
29 Tiavua 7 bubmuorexa [JOK
https://m.edsoo.ru/7f41b{72
23 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 1 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41b{72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOM 9 1 bubnmoreka [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 bubmorexa LIOK
https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIIECTBA. 5 bubnunoreka [IOK
’ da3oBbIe MEPEXOIbI https:/m.edsoo.ru/7f41b£72



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

Nroro no pazneny 24

Paznen 4. JIEKTPOAUHAMUKA
4.1 DJIeKTpOoCTaTUKa 10 buomorexa [OK

https://m.edsoo.ru/7f41b{72

49 ITocTostHHBIN 7eKTpUYEeCKUll TOK. TOKU B 12 bubnumoreka [IOK

’ Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41b{72

Wroro no pazneny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJTACC

KoanuectBo yacoB JIEKTPOHHBbIE
HanmeHoBaHue pa3iesioB U TeM nu@poBbIe
Ne ni/m P Konrtpoabnbie | IlpakTnueckue (nuacpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypcsl
Paznen 1. JIEKTPOAUHAMUKA
11 MaruauTtHoe nosie. J1eKTpoOMarHuTHas 1 1 3 bubanorexa [HOK
’ WHIYKUUS https://m.edsoo.ru/7f41c¢97¢
Nroro no pazneny 11
Pasznen 2. KOJIEBAHUA U BOJIHbBI
71 MexaHn4YeCKHE U JIEKTPOMAarHUTHBIE 9 1 bubnumoreka [IOK
’ KOJIeOaHUs https://m.edsoo.ru/7f41¢97¢
29 MexaHnYeCKHE U JIEKTPOMAarHUTHBIE 5 1 bubnumoreka [IOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢c
23 Onrruka 10 3 bubmorexa TIOK
https://m.edsoo.ru/7t41c97¢c
Wroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI ClIEIUATILHON TEOPUH 4 1 bubnmoreka [IOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®PU3UKA
b K
4.1 DJIeMEHTBhI KBAHTOBOW ONTUKU 6 htlffsJ:I/I/dr(r)l.Teileifr?/7f4lc97c
4.2 Crpoenue atoma 4 bubnmoreka [IOK



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¢

4.3 ATOMHOE S71pO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c¢97¢

Wroro no pazneny

15

Pazgen S. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUH U acCTPOPU3UKH 7 bubmorexa [OK
https://m.edsoo.ru/7f41c97¢

Wroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 Oboburaiomee nosTopeie 4 ft?i?/?n?eiliifr?/fﬂlc%c
Hroro no pasneny 4
PesepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTIACC
KonnyectBo yacos DJIEKTPOHHBIE
Ne Jara uudpoBbIie
Tema ypoka Kontpoanusie | IlpakTuyeckue
n/n Bcero H3y4yeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
®u3nka — HayKa O IPUPOJE.
1 Hayunsie MGTZI;[H HOI;HEHII/II;I 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0c32¢2
OKPY>KaIoIllero Mupa
Pons 1 MecTo dusuku B

) (dbopMUPOBaHUU COBPEMEHHOMN | bu6nuorexa [IOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
IIPAaKTUYECKOU ACATEIBHOCTH JIFOEH
MexaHudeckoe NBMKEHHUE.

3 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO 1 bubnuoteka [IOK
nBukeHus. llepemelenue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NIPSAMOTIUHENHOE 1 bu6nuoreka LIOK
JIBIDKEHNE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnuoteka [IOK
IBIDKEHNE https://m.edsoo.ru/ff0c372¢

6 CBoOonHOe maieHue. Y CKopeHue 1 bu6nuorexa [IOK
CcBOOOIHOTO ITalEHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuneiitHoe 1BUKEHUE.

7 ,Z[I;mKeHI/Ie MaTepranLHoﬁ TOYKH 10 1 Brubmmorexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun otHOCcUTENBHOCTH ["anumest. 1 but6mmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNueprumanbHble CUCTEMBI OTCYETA.
[Iepsriit 3ak0H HproToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipuniun

but6mmoreka [JOK

? CYNEPHOSHIII CILL. BTOpOH? arot https://m.edsoo.ru/ff0c3be8
HproToHa 7151 MaTepuaabHON TOUKH

10 Tperuit 3akoH HeroToHa 11 bu6nuoreka [IOK
MaTepHAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TsroTeHus. Cumna

but6mmoreka [JOK
11 TsbkecTu. [lepBasg kocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuua ynipyroctu. 3akoH ['yka. Bec bu6nuorexa [IOK
TeJa https://m.edsoo.ru/ff0c3e18
Cuna tpenust. Kooddbumuedr tpeHus.

13 Cuna CgﬂpOTI/IBHeI({qu:I pu ,Z[BI/I)II)<€HI/II/I Bubmmorexa LIOK
Tea B KITKOCTH HUTH rase https://m.edsoo.ru/ff0c3{76
[TocTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6nuorexa [IOK
MowmenT cuibl. [imeuo cunel. YcenoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPIOTO Tea
Nmnynbc MaTepruanbHOM TOUKH,

15 CHUCTEMBbI MaTEPUAIbHBIX TOYEK. bu6nuorexa [IOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBHKEHNE
PaboTa 1 MOIIHOCTE CHIJIBI.

16 Kunernueckas sHeprus MaTepuaibHOW bu6nuoreka [IOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW dHEpPruu

17 [ToTeHmanpHas SHeprus. but6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
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

[ToTeHnMaBHAS DHEPTUS YIPYTO
ne(OpMHUPOBAHHON MPY>KUHBL.
[ToTeHumanbHas SHEPTHS TeNa BOIN3U
MMOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[ToreHunanbHbIE U HEMOTEHINAIbHBIE
cuiibl. CBsA3b paboTHI
HEMOTEHUHUATbHBIX CUJI C U3MEHEHHUEM
MEXaHUYECKOI SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEpPIrun

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas paborta
«MccnemoBanue CBI3M pabOThI CHUIIBI C
U3MEHEHHEM MEeXaHUUEeCKOU OHCPIrUuun
TeJia Ha MIPUMEpPE PACTIKCHUS
PE3MHOBOT'O JKIyTa»

20

KonTtponsHas pabora no teme
«Kunemaruka. Jlunamuka. 3akOoHbI
COXPAaHEHHUS B MEXaHHUKE)

bubmunoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM Teopuu. bpoyHoBCcKOE
newkenue. ubdysus

Bbubmunoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKECHUS U
B3aMOJCHCTBHUS YaCcTHUII BEIISCTBA.
Moenu CTpOoeHUs ra30B, )KUJIKOCTEN
1 TBEPIBIX TEI

23

Macca monekyn. KonnuectBo
Bemectna. [locrosinHas ABoraipo

24

TemnoBoe paBHOBecue. Temmeparypa
u e€ n3mepenue. [llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

enbcus

Wneanpueiii raz 8 MKT. OcHoBHOE

but6mmoreka [JOK

2 ypaBHeHnne MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TeMIeparypa Kak Mepa

26 CpeaHel KHHETUYECKOM dHEPTUU bu6nuorexa [IOK
JIBUKEHHUS MOJIEKYI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneripona

27 3akon [lanpToHa. I'a30BbIC 3aKOHBI
JlaGopaTopHas pabota

)% «MccnenoBanne 3aBUCUMOCTH MEXAY
napameTpaMH COCTOSHUS
pa3peKEHHOTO raza»

79 H3onporneccsl B nacaIbHOM ra3e U UX bu6nuoreka LIOK
rpaduveckoe mpeacTaBIcHIe https://m.edsoo.ru/ff0c570e
Buytpennsis sueprus
TEPMOJNHAMHYECKON CHCTEMBI U

30 criocoOkbI e€ n3meHeHus. Komnuectso bubnuoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
DHEPrHUsl OJHOATOMHOIO UJEATILHOTO
rasa

31 Buasl Termonepenauun bubmmorexa LIOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTH BEIIECTBA.
32 KonunuecTBo TeninoTsl npu Brubmmorexa LIOK
N https://m.edsoo.ru/ff0c5c36
Teruonepenave. AauadaTHBIN MPOIece

13 IIepBblil 3aKOH TEPMOAVMHAMUKHU U €T0 bu6nuoreka [IOK
MIPUMEHEHUE K U30ITpoIieccaM https://m.edsoo.ru/ff0cSefc

34 HeobpaTtumocTs nporieccoB B bubnuoteka [IOK



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

npupoze. Bropoi 3akox
TEPMOJIMHAMUKHI

https://m.edsoo.ru/ff0c6230

[Ipunuun aevicreus u KI1J[ Ternosoit

but6mmorexa [JOK

35 MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KII/{
37 DKoJIornyecKue npooIeMbl
TETUIO3HEPTeTUKH
18 O6o06mmarmuit ypok «MonekynspHas bu6nuorexa [IOK
¢usuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponbHas pabora o teme
39 «MonekynspHas pusuka. OCHOBBI bubmorexa [IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3oBaHre 1 KOHACHCAITHS. bubmunoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCOMIOTHAS U OTHOCUTETIbHAS
41 BJIAKHOCTH BO31yxa. HachleHHbI bubmorexa [IOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
4 amop¢Hble Tena. AHU30TPONUs bubmmoreka [IOK
CBOWCTB KpHUCTaIOB. JKuakue https://m.edso0.1u/ff0c6510
Kkpuctayiibl. CoBpeMEHHbIE MaTepHaibl
[InaBrnenue u KpUCTAIU3ALINSL.
43 Y aenvHas TGHJII:)Ta nnaBneEm. bubmmorexa LIOK
https://m.edsoo.ru/ff0c6708
Cybnumanus
44 YpaBHEHHE TEIUIOBOTO OanaHca bubmmorexa [IOK
https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Tei. DIEeKTPUISCKUN bubmmoreka [IOK

3apsn. [IBa BU1a SIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc



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
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3apsIoB

[IpoBOTHUKH, TUATIEKTPUKH U

46 OIYIIPOBOAHUKHU. 3aKOH COXPAaHEHUS bubmmorexa [IOK
yip ) P https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOTO 3apsia
BsaumoneiictBue 3apsaoB. 3aKoH
47 Kynona. Toueunsrit II)).HGKT HYECKUN bubmmorexa [OK
Y ’ p https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsik€HHOCTB 3JIEKTPUYECKOTO
43 nons. [IpuHIMn cynepno3unuu bu6nuorexa [IOK
IIEKTPUYECKUX MoJeH. JInHun https://m.edsoo.ru/ff0c6df2
HaNPsKEHHOCTH
Pabora cui 3l1eKTpoCcTaTHIECKOro
49 moist. [Toren Hanp PasnocTth bubmorexa [IOK
' tait. https://m.edsoo.ru/ff0c6£00
MMOTEHIINAIOB
[TIpoBOIHUKYN 1 AUAIEKTPUKHU B
50 AJIEKTPOCTATUYECKOM IIOJIE bubmmorexa [OK
p ' https://m.edsoo.ru/ff0c7018
JranekTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [JOK
51 OnexTpoéMKocTh. KoHaeHncaro
p A p https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH TIIOCKOTO
52 KOHJ€HCcaTOpa. DHEPrud 3apsiKEHHOT0 bubmmorexa [IOK
pa. P P https://m.edso0.ru/ff0c72c0
KOH/JIEHCAaTOpa
53 JlaGopartopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMT TEMCTBUS U MPUMEHECHHUE
54 KOH/JIEHCATOPOB, KOMMUPOBAIHLHOTO

amnrmnapara, CTpyHHOro npuHTepa.
DJIEKTpOCTaTUYECKAs 3allHTA.
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3azeMIiIeHHE JIEKTPOIPHUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cyuiectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma st
y4acTKa Lenu

56

[TocnenoBarensHOE, MapayeabHOE,
CMEIIaHHOE COeIMHEHHE
npoBoIHUKOB. JJabopaTopHas paboTa
«V3y4yeHune cMeIIaHHOro COeANHEHUS
PE3UCTOPOB

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTE IEKTPUYECKOTO
Toka. 3akoH Jlxxoyns-Jlenua

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3axon Oma aJ1s TOJTHOH (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne DJ1C ucTouyHnka ToKa u
€r0 BHYTPEHHETO COMPOTUBICHHS

bubmunoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTPOHHAS MPOBOAMMOCTD TBEPABIX
METAJUIOB. 3aBUCHMOCTh
CONPOTHUBIICHUS] METAJIIIOB OT
temriepaTypbl. CBepXNpOBOIUMOCTb

60

DNEKTPUUECKUN TOK B BAKyyME.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOIHUKH, UX COOCTBEHHAs U
MpUMeCcHasi MPOBOAUMOCTh. CBOMCTBA
p—n-niepexoaa. IloaynpoBoHUKOBBIE
npuOopsI

but6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
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DJIEKTPUUYECKUI TOK B paCTBOPAX U

6 pacriaBax 3JIEKTPOJIUTOB. 1 bu6nuoreka [IOK
DIIEKTPOJIUTHYECKAS TUCCOLIMALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIH3
DJIEKTPUUYECKUH TOK B Ta3ax.

63 CaMoCTOSITeTbHBIN U | bubnuoteka [IOK
HECAMOCTOSITEIbHBIN pa3psia. MonHus. https://m.edsoo.ru/ff0c84ae
[Ina3zma
DNeKTpUUYECKHe MPUOOPHI U

64 YCTPONCTBA U UX TMPAKTUIECKOE | bubmmoreka [IOK
npuMeHeHue. [IpaBumna TexHuKu https://m.edsoo.ru/ff0c86fc
0e301acHOCTH

65 O6o0maromuii ypox | bubnuoteka [IOK
«INEeKTPOAMHAMHUKAY https://m.edsoo.ru/ff0c88be
KoHnTtposbHas paborta 1o Teme

66 «Qnekrpocraruka. [locTosHHbIN 1 bu6nuoreka [IOK
JeKTpUYecKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPeaax»»

67 Pe3epBHblii ypok. KoHTposibHAast 1 bu6nuorexa [IOK
paborta no Teme "DnaeKTpoauHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBublit ypok. O600maronmii ypok | bub6mmoreka [IOK

o temaM 10 kitacca

https://m.edsoo.ru/ff0c8f6¢c

OBIIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

68
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11 KJTACC

KoanuectBo 1yacoB JIEKTPOHHBbIE
[
Jl:;_n Tema ypoxa Beero Kontpoabnbie | IlpakTnueckue il:;:ennﬂ :)lgg;l;?)z:fenbnme
padoThbI padoThbI pecypest
[TocTostHHBIE MATHUTHI U X

1 B3auMo/ieiicTBue. MarHuTHoe ToJie. 1 bubmuoteka [IOK
Bekrop marautHOM nHAYKUMH. JInHUN https://m.edsoo.ru/ff0c9778
MarHMTHON MHIYKIIUU
MarauTHOE 101 MPOBOJHUKA C

) ToKOM. OnbIT Dpcreaa. 1 bubanorexa [HOK
B3anmoaeiicTBre MpOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnast padota «13yuenue 1 1 bubnmoreka [JOK
MarHUTHOTO IT0JIs1 KaTYIIKH C TOKOM)) https://m.edsoo.ru/ff0c98fe
JleiicTBMe MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Crita Amriepa.

4 JlaGopatopHnast pabora | 1 bubnumoreka [IOK
«HUccnenoBanue nerucTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHUTa Ha PaAMKY C
TOKOM
JleicTBME MarHUTHOTO TOJISI Ha

5 JBIKYILYIOCS 3apSKEHHYIO YaCTHUILY. 1 bubnunoreka [IOK
Cuna Jlopenna. PaGoTa cribt https://m.edsoo.ru/ff0c9df4
Jlopenia
OnexkTpomMarauTHas uHyKuus. [lorok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

WHAYKIMU. 3aKOH AJIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
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nHaykimu Papanes

Jlaboparopnast pabora
«HccnenoBanue sIBICHUS
3JEKTPOMArHUTHON UHIYKLIAK»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBIEHUE
camounaykiuu. 3J1C caMOMHIyKIUU.
DHeprusi MAarHUTHOT'O TOJIsI KATYILKH C
TOKOM. DJIEKTPOMAarHUTHOE I10JIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX
MNPUMCHCHUC: MOCTOAHHBIC MAI'HUTEI,
SJICKTPOMAIrHUThI, 3JICKTPOABUT'ATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
HWHAYKOUOHHA ICYb

10

O6o06maromuit ypok «MarautHoe
nose. DIeKTPOMarHUTHAsI HHITYKIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas pabora mmo teme
«MarauTHoe 1oJe.
DNeKTpOMarHuTHAs UHIYKIHSD

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koJsebanus. ["apmoHnueckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJICOaHHH.
[IpeBpatienue sHeprun

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopnast pabora
«UccnenoBanue 3aBUCHIMOCTH
Meproja MajbIX Koyie0aHuii rpy3a Ha
HUTH OT JUTMHBI HUTH B MAaCChI TPY3a»

14

Konebarenbnsiii KoHTYp. CBOOOHBIC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820
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SJICKTPOMArHuTHBIC KOJICOaHHS B
nacajibHOM KoJIe0aTeIbHOM KOHTYpC.
Awnanorus MCKIAY MCXaHUYCCKHNMHU U
SJICKTPOMAarHMTHBIMHA KOJICOAHUSIMH

15

®opmyna ToMcoHa. 3akoH
COXPAHCHUS SHCPIUU B UACAIIBHOM
KOJIeOaTeIbHOM KOHTYpE

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXxarommx
KoseOaHusx. BeIHYKICHHBIC
MeXaHHYeCKHe Koaeoanus. Pe3onanc.
BBIHy)KI[GHHBIe BHGKTpOMaFHI/ITHBIe
KoJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsbiii TOk. CHHYCOMIQIBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILTUTYIHOE U
NENCTBYIOIIEE 3HAYCHUE CUITBI TOKA U
HaIPsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIpousBoacrao,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
IIPUMEHEHHE JIEKTPUUECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIEKTpolepeaay

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TIPU
MIPOU3BOJICTBE FJIEKTPOIHEPTUHU.
Kynbrypa ucnonb3oBanus
AJEKTPOIHEPTHH B TOBCETHEBHOM
KU3ZHU



https://m.edsoo.ru/ff0cb9c4
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MexaHnuyecKkre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuona. CkopocTb

bu6nmmoreka [IOK

1 pacIpoCTpaHEHUs U JUIMHA BOJIHEIL. https://m.edsoo.ru/ff0cca54
Ilonepeunsle U TPOJOIBHBIE BOJIHbI
22 3ByK. CKOpOCTb 3ByKa. ' poMKOCTh bubmuoteka [IOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJIHBI, UX
23 CBOﬁCfBa u ckopocrts. [llkana bubmioreia LIOK
https://m.edsoo.ru/ff0ccfe0
3JEKTPOMAarHUTHBIX BOJIH
[IpuHUHMIIBI paInOCBA3U U
24 TeyieBuAeHus. Pa3Burue cpeacTs
cBs3u. Pagnosiokamuys
25 KonrtponsHas pabota «Konebanus u bubnunoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeliHOE pacipoCTpaHEHUE
26 CBETa B OJTHOPOJHOM Cpee. bubanorexa [HOK
Toyeunslit HICTOUYHMK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
CBETa
OtpaxeHue cBera. 3aKOHbI
27 oTpaxkeHus ceta. [locTpoenue bubmioreia LIOK
N https://m.edsoo.ru/ff0cd4e0
M300paKeHMI B IIJIOCKOM 3epKalie
[Ipenomnenue ceta. [loaHoe
73 BHYTpeHHee oTpaxkeHue. [Ipenenbubii bubnumoreka [IOK
YIOJI IOJTHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaXKEHUS
29 JlaGopatopnas pabota «3mepenue bubnumoreka [IOK
TOKA3aTeIs MPEITOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
30 JIunzsl. [loctpoenune n3obpaxeHuii B bubmuoteka [IOK



https://m.edsoo.ru/ff0cca54
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nuH3e. DopMyIia TOHKOU JIMH3BI.
VYBenuueHue JIuH3bI

https://m.edsoo.ru/ff0cddle

Jlaboparopnast pabora

31 «HccnemoBanye CBONCTB
M300pakKeHUH B JIMH3aX)»
Hucnepcus cBeta. CoKHBIN COCTaB
0 6ernoro ceera. L{ger. JlaGopaTtopHas
pabota «Habmonenue aucnepcuu
CBETa»
3 Wutepdepennus ceera. Audpaxius bubnunoreka [IOK
cBeta. [ludpaknuonnas pemeTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubnnorexa [HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuOOPLI M yCTPOUCTBA U
YCIIOBUS UX O€30MaCHOT0 MPUMEHEHUS
['pannLBI IPUMEHUMOCTH
36 KJIacCUYeCKO MexaHuku. [loctynaTsl bubanorexa [HOK
CIIELIMAIHON TEOpUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH.
37 3ameJieHre BPEMEHU U COKpAIllEHHE bubnmorexa LOK
https://m.edsoo.ru/ff0cfa42
JUIAHBI
DHEPrusi U UMITYJIbC PEIITUBUCTCKOM
38 yacTUIbl. CBSA3b MACChI C SHEPrUel U bubmorexa OK
https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUsl MOKOs
Kontponbras padora «OnTHKa.
39 OcHOBBI cienIUaIbLHOM TEOpUU bubnmorexa LOK
https://m.edsoo.ru/ff0cf610

OTHOCUTCIBbHOCTH
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®oronsl. Popmyna [Tnanka. Dueprus

bu6mmoreka [IOK

40
¥ UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfe16
OTKpBITHE U HCCIICIOBAHNE Eub 10K
HOIMoTEKA
41 orod(pderra. OneIiTer A. T,
¢ b https://m.edsoo.ru/ff0cffc4
CroieToBa
3akonsl hoTodddekra. YpaBHEHHE
N N bu6mmoreka [IOK
42 OiHTeitHa ans porosddexra.
https://m.edsoo.ru/ff0d015¢
«Kpacnas rpaauna» ¢porosppexra
Hapnenne cBera. OnbiTe! 11, H.
43 JleGeneBa. XuMHYECKOE JENCTBUE bubnmorexa [OK
AEBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTBa u
MPAaKTUYECKOE MPUMEHEHHE:
44
¢dboTorIeMEeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBeTOIUO]]
45 Pemenue 3ama4 mo reMe « 3J€MEHTBI bu6mmoreka [IOK
KBAHTOBOW ONTHKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbITEL
46 Pesfe[ (dhopa mo paccessHUIO 0-4acTH bubmmorexa LOK
poopAanop t https://m.edsoo.ru/f0d091a
[Inanerapnast MoJieIb aToMa
buo OK
47 [Toctynatel bopa nommoreka L
https://m.edsoo.ru/ff0dOafa
WNznydyenwne u nornomeHue ¢GpoTOHOB
48 i} I/I}l;qe exoe aTOMa].Ji 0 Ho(fo OBHS bubmorexa OK
P pexoa o A P https://m.edsoo.ru/ff0d0Oafa
SHEPTUH Ha Apyroi. Buasl ciekTpoB
BonHoBbIe cBOMCTBa YacTUL. BOIHEI
. B bu6mmoreka [IOK
49 ne bpoitnsa. Kopryckynsipao-

BOJIHOBOM nyanu3M. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXACHHOC U3JTYYCHUC

50

OTKpbITHE paIMOAKTUBHOCTH. OMBITHI
Pesepdopna mmo onpeneneHuio cocraBa
PaZMOaKTUBHOTO U3TyYEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiictBa anb(a-, 6eTa-, ramMmma-
u3Jy4eHus. BiausHue
PaZMOaKTUBHOCTH Ha JKUBBIE
OpraHu3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-u3nydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B sIIIpe.

S nepuble peakuuu. AnepHsii
peaxtop. [IpoGiieMbl, MepCIeKTUBEI,
9KOJIOTMYECKHE aCTEeKThI SEPHOMN
SHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTpOHA. MeTonbl HAOMIOACHUS U
PErucTpalny 3JIEMEHTAPHBIX YACTHUL.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMogercTBUA. EnNUHCTBO
(bu3nIecKoil KapTHHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3anoro neda. Co3esnus,
HpKI/Ie 3B63,Z[BI, IIJTaHCTHhI, UX BUANMOC
nBkeHue. ConHeuHas CucTeMa

56

Counune. ConHevHast aKkTUBHOCTD.
Uctounuk sHeprun ConHua u 3BE37



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
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57

3BE3bI, X OCHOBHEIC
XapaKTEPUCTUKHU. 3BE3/bI TIIaBHOU
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpEMEHHBIE
MIPEJICTABICHUSI O TPOUCXOKACHUU U
sBomtonnu CosHIa U 3BE3]]

58

Muneunsbiit [Tyt — Hama ["anaktuka.
ITonoxxenne u nBuxenne CosHua B
lNanaktuke. ['anaktuku. Y€pHbie
JBIPBI B SIAPAX TATAKTUK

59

Bcenennas. Paz0eranue ranakTuk.
Teopus bosbiioro B3pbiBa.
PennkroBoe uzinydyeHue.
MerarajiakTruka

60

Hepemennsie mpobieMbl aCTPOHOMUHN

61

KonTtponbHast paboTta «31eMeHTHI
aCTPOHOMMUU U aCTPOPUIUKI»

62

O6o06maromuii ypok. Pons ¢pusnuku u
aCTPOHOMHUU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COLIMAIbHOM B
ATUYECKOH chepax NesaTeTbHOCTH
YeJIoBeKa

63

O6o06maromuii ypok. Posbs u mecTo
($U3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HayYHOU KapTHUHE MUpPA

64

O6o0maromuii ypok. Posb
¢buznveckoii Teopun B GOpMHUPOBAHUHU
MpeJCTaBICHUN 0 (PU3NIECKOM
KapTUHE MUpa




65

Oo6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUPA B 00ILIEM
psILy COBPEMEHHBIX €CTECTBEHHO-
HAaY4YHBIX IIPE/ICTaBICHUH O IIPUpPOJIE

66

PesepBHbIil ypok. MaruutHoOE 1oJe.
DneKTpOMarHuTHas UHAYKLIHS

67

PesepBublitl ypok. OnTuka. OCHOBBI
CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH

68

Pezepusriii ypok. KBantoBas ¢usnka.
DneMEHTHl aCTPOHOMUU U
acTpoQU3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJJNYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHAJIBI U5 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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