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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1no ¢usuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3pab0TaHa Ha OCHOBE MOJOKEHUUM W TpeOOBaHUM K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTelibHON mporpaMmsbl, npeacTtaBieHHbIx B OI'OC
COO, a Ttakxe c yu€roM (enepanbHOl paboyell MporpamMmbl BOCIHUTAHUS H
KOHIENIMU TpernojaBanus yueoHoro npeamera «Dusmka» B 00pa3oBaTesbHBIX
OprasHu3anusiax Poccuiickon denepanuu, peATU3YIOIUX OCHOBHBI€
o0Opa3oBaTeIbHbIE POrPAMMBI.

Copepxanue mnporpamMmbl 10 (U3MKE HaNpaBlIeHO Ha (opMHUpOBaHHE
€CTECTBEHHO-HAY4YHOU KapThHbI MHUpa oOydaromuxcs 10—-11 knacco npu oOydeHnu
ux Qusuke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOTO MOAXO/A.
[Iporpamma no ¢usuke coorsercTByet TpedoBanusiM @PI'OC COO k miaHupyemMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEIMETHBIM pe3yjbTaTaM OOYyYEeHHs, a TaKxKe
YUUTBIBAET HEOOXOAMMOCTh peau3alliil MEXIPEIMETHBIX CBs3el (QU3MKu C
€CTECTBEHHO-HAYYHBIMU Y4E€OHBIMU MpeMeTaMu. B Hell onpeaensoTcst OCHOBHbBIE
e U3ydeHus (PU3MKU Ha YPOBHE CPEAHEro o0Iero oopa3oBaHus, IJIAHUPYEMbIE
pe3ynbTaThl  OCBOEHUS Kypca (U3MKU: JUYHOCTHBIE, METaIlpeIMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YpOBHE).

[Iporpamma o pu3mke BKIIOYALT:

e IUTAHUPYEMBIE PE3YJIBTATHI OCBOCHUS Kypca (PU3UKHU Ha 0a30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YbTAThI M0 T'0JlaM 00yUYEHUS;

e cozepxkaHue yueOHoro npeamMera «Ou3nkay 1Mo rogaam 00ydeHus.

®du3uka Kak Hayka O HamOoliee OOIIMX 3aKOHaX MPUPONBI, BBICTYIAs B
KayecTBE y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpy»xaromiem Mupe. LIKoapHBIN Kypc GU3UKH — CHCTEMOOOPA3yIOIHIA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OUOJIOrUeH,
dbusznueckor reorpaduerd u actpoHomued. Vcrmonb3oBaHME W AKTHUBHOE
npuMeHeHrue  (U3MYECKUX 3HAHMW  OmpeAeNseT XapakTep U pa3BUTHE
Pa3HOO00pa3HBIX TEXHOJIOTHH B cepe IHEPTeTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
NOJy4YE€HHsI HOBBIX MATEPHAJIOB C 3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(U3MKU BHOCUT OCHOBHOM BKJIa/ B (DOPMUPOBAaHHME €CTECTBEHHO-HAYUYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpMUpPOBAaHHUE YMEHUW MPUMEHATh HAYYHBIH METOJ
MO3HAHUS TP BHIIIOJIHEHUU UMH YUEOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca (pu3HKu 7151 ypOBHS CpEIHEr0 001Eero oopa3oBaHus MOJ0XKEH
pAI UAeH, KOTOPbIE MOKHO pacCMAaTPUBATh KaK MPUHIUIIBI €70 IIOCTPOCHHUS.

Hoess yenocmunocmu. B COOTBETCTBMM € HEH KypcC SBISETCS JIOTHYECKH
3aBEepIIEHHBIM, OH COACPKUT MaTepHaj U3 BCEX pa3/ienoB (PU3MKH, BKIIOUAET Kak
BONPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKHU.



Hoes ecenepanruszayuu. B cooTBeTcTBHM ¢ HeW Marepwal Kypca (QU3UKU
o0beauHEH BOKPYr ¢u3Mueckux Teopwil. Benymmm B Kypce sBISETCS
dbopMupOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIICCTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanmsi mpeamnosiaraeT MCHOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKONW HAYKH, OCMBICICHUE CBS3U Pa3BUTHSI
(bu3HKHU ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y SKOJIOTHYECKUMH MPOOJIEMaMH.

Hoes npuxnaonou nanpaesnennocmu. Kypce dbuzuku npemnoiaraet 3HakOMCTBO
C IMIMPOKUM KPYTrOM TEXHUYECKHX W TEXHOJOTHYECKUX MPUIOKEHUN M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TOCPEACTBOM BBEIEHHUS AJIEMEHTOB
CONlep KaHMs, TOCBSIIEHHBIX OSKOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a TakKe OOCYXKIEHUS
pobJIeM palMOHATBEHOTO MPUPOAOIIOIHE30BAHUS U DKOIOTUIECKOM O€30MacHOCTH.

CrepxHEBBIMHU JJIEMEHTAMH Kypca (HU3WKM HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (Pu3ndyeckue Teopuu (HopMUpOBAHHE MPEACTABICHUNA O
CTPYKTYpE MOCTPOCHHS (U3MUECKOU TEOpHUH, poiu (QyHIAMEHTAIHHBIX 3aKOHOB U
IIPUHIIAIIOB B COBPEMEHHBIX MPECTABICHUSIX O IPUPOIS, TPAHUIIAX TPUMEHUMOCTH
TEOPHUH, JUTSI ONTUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH M IPOIIECCOB).

CucTeMHO-AeSTEIbHOCTHBIN TOJIX0/ B Kypce (PU3UKH peanu3yeTcsi mpexe
BCEro 3a CUET OpraHu3allud SKCIEPUMEHTAIbHOU AESATEIbHOCTH OO0YYarOIIUXCS.
Jliis 6a30BOTO YpOBHS Kypca (PU3UKU — 3TO UCTIONH30BAHUE CUCTEMBI (DPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe
no (usuke 0ObETUHEHBI B OONIMI CMHCOK YYEHHMYECKUX IMPAKTUYECKHX padoT.
Broiienenne B yKa3aHHOM TiepeyHE JaOOpaTOpHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIICTCS y4aCTHUKaMU 00pa3oBaTEeNbHOTO Mpoliecca
UCXOJl U3 OCOOCHHOCTEW IUIAHMPOBAHUS M OCHalleHus kaOuHera (usuku. [lpu
3TOM oOecreunBaeTcsi OBJAJCHUE OOYYaIOMMMKCS YMEHUSIMH TPOBOJHTH
KOCBCHHBIE HM3MEPEHUS, WCCICIOBAHUS 3aBHCHUMOCTEH (U3MYECKUX BEIUYUH H
MIOCTAaHOBKY OIBITOB 10 TIPOBEPKE MPETOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHKE YIENSIETCS PEIIEHUIO0 PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu sTOM M1 pacy€THBIX 3a/1a4 MPUOPUTETOM SBJISIOTCS 33/1a4y C SBHO 3aJaHHOU
du3ndeckoll MOJENbI0, TO3BOJISIONIME TPUMEHSATh W3YyUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTr0 pasjena Kypca, TaK W MHTETpUpPYS 3HAHUS U3
pa3HbIX pa3nenoB. s KaueCTBEHHBIX 3aj[ad MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsI (U3MYECKUX SIBICHHM M TPOIIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MYECKOM MOJACIM JJii CUTyalldd MPAKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpedoBanusimu ®I'OC COO k MaTepuaibHO-TEXHUUYECKOMY
oOecrieyeHuto y4eObHOro mpoiiecca 0a30BbIi YpOBEHb Kypca (DU3UKH Ha ypOBHE
cpeHero oomero oOpa3oBaHMs JOJDKEH H3y4aTbCsl B YCJIOBHSX IPEIMETHOIO
KaOuHeTa (U3MKM WIM B YCIOBHUSIX HHTETPUPOBAHHOIO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAY4YHOro 1MKiIa. B kaOuHere pu3MKU JOIKHO OBITH HEOOXOIUMOE
nabopaTopHOe 00OpyIOBaHHE [JIsi BBIMNOJIHEHHUS YKa3aHHBIX B IpOrpaMMe [0
¢u3MKe yUeHNYECKUX MPAKTUUECKUX PadOT U IEMOHCTPALIMOHHOE 000PYI0BAaHUE.

JleMoHcTpalilmoHHOe 00OpyJnoBaHuEe (QOPMHUPYETCS B COOTBETCTBUM C
OPUHLMIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH U 00ECIEUYMBAET IOCTAHOBKY
HNEPEeUYUCIECHHBIX B HporpaMme Mo (U3MKE KIIOUEBbIX JEMOHCTpaUui JUis
UCCIICZIOBAHUSA  M3yYaeMbIX SBICHMA H  TPOIECCOB, OMIHUPUYECKUX |
(GyHIaMEHTATBHBIX 3aKOHOB, HX TEXHUYECKUX MIPUMEHECHUH.

JlabGopatopHoe 000py/IOBaHHUE JJISI YYCHHMUECKHX MPAKTUYECKUX padoT
(dopmMupyeTcsi B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIIeYMBAETCS B pacyére
OJTHOTO KOMIUIEKTa Ha JAByX oOydatouuxcs. TeMarnyeckue KOMIUIEKTBI
1a60paToOpHOTrO OO0OPY/IOBAHUS JOKHBI OBITH IOCTPOCHBI HAa KOMILJIEKCHOM
UCTOJIb30BAaHUM aHAJIOIOBBIX U IHU(POBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BH/JIE LIM(PPOBBIX JIaOOpaTOPHil.

OCHOBHBIMM LEJIAIMU U3y4€HUs (PU3UKH B 00IIEM 00pa30BaHUM SBISIOTCS:

e (opmupoBaHue HHTEpeca U CTpeMJieHUs OOydYarouIuxcsi K HayyHOMY
U3YYEHUIO TNPUPOJBI, PAa3BUTUE HX HHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/E MO3HAHUS U (POPMHUPOBAHHE
UCCJIEJIOBATEIBCKOTO OTHOILIEHUS K OKPYXKAIOIIUM SIBJICHUSM;

e (hopMuUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK Pe3y/IbTaTa U3yuEHUsSI OCHOB
CTPOCHHS MaTepHu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e (dopMupoBaHME YMEHUN OOBICHATH SBICHUS C HUCIOJIb30BAHUEM
($u3nyecKuX 3HAHUN U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMUpOBaHME MPEACTABICHUM O ponu (U3UKK AJIi Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOIOTHil.

JlocTikeHne 3TuX 1efed oOecrieunBaeTcsl pelieHueM CIEAYIOIUX 3a/1ad B

npolecce U3ydeHus Kypca pU3MKHU Ha YPOBHE CPEIHEr0 OOIIEro 0Opa3oBaHus:

e TMpuOOpETEHUE CUCTEMBI 3HAHUHN 00 00X (PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHWAX, BKJIIOYAsl MEXaHUKY, MOJCKYISIpHYI0 (QHU3HUKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3HKHY;

e (opMUpOBaHME YMEHMHA NPUMEHATH TEOPETHUYECKUE 3HAHUS IS
O0bsiCHEeHHsT (PU3MYECKUX SBICHMM B TPUPOAE U JUISL [PUHIATHS
MIPAKTUYECKUX PEIICHUM B IIOBCETHEBHOM KU3HU;



e OCBOEHHE CIOCOOOB pEIIEHUs pPa3JIMYHBIX 3aJlad C SIBHO 3aJaHHOU
¢usnyeckoil MoOnENbI0, 3aJay, IOAPa3yMEBAIOUIMX CaMOCTOSTENbHOE
co3lianue (pU3NIECKON MOIETH, a/ICKBAaTHON YCIOBUSM 3a/1a4H;

e TMOHUMaHUE (U3MYECKUX OCHOB M MNPUHLHUIIOB ACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIMUSHUSA Ha OKPYKAOIIYIO
cpeny;

e OBJAJCHUE METOAAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U MPOBEIAECHUS
(Gu3MUECKUX SKCIEPUMEHTOB, aHalW3a W HMHTEpIpeTauuud WHpopmanuuy,
OIPEIETICHUS] IOCTOBEPHOCTH MOJYYEHHOT'O PE3YJIbTATA;

e CO3[IaHME YCJIOBHMM JJIs PA3BUTHs YMEHUW ITPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JEATEIIBHOCTH.

Ha wuzyuenune ¢usuku (6a30BbIi ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBoautcsa 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 knacce — 68 4yacoB (2 yaca B HEACIIO).

[Ipennaraemplii B mnporpamMMme 1o (U3MKE NEpeueHb JAa0OpPaTOPHBIX H
NPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYUTENb JI€NaeT BBIOOP
OpOBEACHUS JIabOopaTOpPHBIX PAOOT M OMNBITOB C YYETOM HHAUBUAYAIbHBIX
0COOEHHOCTEH 00yJaromuxcsl.



COILEPKAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOT0 O3HAHUS

@usnka — Hayka o npupone. Haydnble MeTOApl IO3HAHUSA OKPYXkKAIOLIETO
Mupa. Poiib 3KkCriepuMeHTa U TEOPHUH B IPOLECCE MO3HAHUS TPUPOBL. DKCIEPUMEHT
B (husuKe.

MonaenupoBanue (u3nyecKux SIBICHUM M mpoueccoB. HaydHble runoressl.
®dusnueckre 3aKOHbI U TEOpUH. ['paHuUIbl TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IprHIMT COOTBETCTBHA.

Ponb u mMecto ¢uszuku B (GOpMHUPOBAHUM COBPEMEHHOM HAay4YHOW KapTUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHanoroBple W UHU(PPOBbIE HU3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABHKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpeaHSSI CKOPOCTh, MIHOBEHHAsl CKOPOCTh) H
YCKOPEHUE MAaTEpPUAIbHOM TOYKHM, UX ITPOEKIIMM HA OCU CHUCTEMBbI KOOPJHMHAT.
CroxeHue nepeMeIieHnii U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJIMHEWHOe aBuxkeHue. ['paduxu
3aBUCUMOCTH  KOOpPJWHAT, CKOPOCTH, YCKOPEHHUs, IyTH M TepEeMEUICHUs
MaTepuaJbHON TOYKUA OT BPEMEHH.

CBoboaHoe nmageHue. Y CKopeHne cBOOOTHOTO TaICHHUS.

KpuBonuHeiHoe NBMKEHUE. [[BIoKEHNE MaTEpUaIbHON TOYKH 10 OKPYKHOCTHU
C TIOCTOSTHHOM MO MOZYJIIO CKOPOCTBIO. YTJOBasi CKOPOCTh, JIMHENHAsA CKOPOCTb.
ITepron u wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA M MPAKTHYECKOE MPUMEHEHUE: CIUIAOMETD,
JBUOKEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIE MIEpEAaUu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WUIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBIKCHUSL.

[IpeobpazoBanue NBUKEHUN ¢ UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmtonenne aBuxeHus tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU3OHTAIBHO.



N3Mepenue yckopeHust CBOOOTHOTO MMaICHHUS.

Hanpasnenue ckopocTu npu ABUAKEHUU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, rabopamopnule pabomuwl

N3ydyeHrne HEpaBHOMEPHOTO JBWKEHHUS C LEIBIO OMPEAEIEHNUS MTHOBEHHOMN
CKOPOCTH.

UccnenoBanre COOTHOILICHHUS MEXIY NYTSMU, MNPOMJECHHBIMH TEJIOM 3a
MOCJICIOBATENBHBIC PABHBIE NPOMEKYTKM BpPEMEHHU IPU PABHOYCKOPEHHOM
JIBW>KEHUH C HAYAJIbHOW CKOPOCTBHIO, PABHOW HYJIIO.

N3yueHne nBUKEHUA 1IapyKa B BI3KOW KHIKOCTH.

N3yuyenue nBmxeHus Tenna, OpOIeHHOro rOpu30HTAIBHO.

Tema 2. /lunamuka

[Ipynunn  otHocutTenbHOCTH  ['ammmnesa. IlepBeit 3akoH  HbrortoHa.
NuepunanibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cwi. Bropoit 3akon HproToHa
JUIsl MaTEpUaIbHOU TOUKHU. Tpernii 3akoH HeroTOHA 1151 MaTepuaibHbBIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuna Tsokectu. IlepBasg kocMHuYeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1mokosi, cCKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXEHUS U cwia TpeHus nokos. KoadduuueHt tpenus.
Cuiia conpoTUBIIEHUS NIPU IBUKEHUU TEJa B )KUJKOCTH HIIN Ta3e.

[TocTynarenpHOE U BpalaTelbHOE JIBUKEHHE a0COIIOTHO TBEPAOIO TENA.

MOMEHT CHUJIBI OTHOCUTEIIBHO OCH BpaiieHus. I[liedo cuibl. YcioBus
paBHOBECUS TBEPJIOTO TENA.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: IOJUIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBNIeHUE UHEPLIUH.

CpaBHeHUE Macc B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHIIBI YIIPYTOCTH OT Je(OpPMAIIHH.

HesecomocTts. Bec tena npu yCKOpEHHOM NTOABEME U A CHUMU.

CpaBHeHUME CUJTI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcnoBus paBHOBeCHs TBEPIOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii axcnepumenm, nabopamopnuie pabomol

N3yuyenue nBmxeHus: Opycka o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pe3nHOBOM 00pa3Iie, OT ux JaedopMaIinH.

HUccnepoBanne ycinoBHMl paBHOBECUST TBEPAOrO Tela, HUMEKOLIEr0 OCh
BpAILICHUS.

Tema 3. 3axoHbl coXpaneHUus 6 MexaHuke

Nmnyneec MaTtepuaabHOM TOUYKH (Tena), CHUCTEMbl MaTE€pHaIbHBIX TOYEK.
Nmnynbe cuiibl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHECHHS UMITYJbCa.
PeakTuBHOE IBMKEHHE.

Pa6Gora cuibl. MOIIHOCTE CHUJIBL.

Kunernueckass sHeprusi MarepuaibHOM Touku. Teopema 00 H3MEHEHUH
KUHETUYECKOW SHEPTUM.

IToTrenuanbHas SHEprusl. ITorenmuanbHas SHEprus yIpyro
nedhopMUpOBaHHOU TPYKUHBI. [loTeHIIMaIbHAS SHEPTHS Tella BOJIM3U TOBEPXHOCTH
3eMiIn.

IToreHnuanbHbIC u HEMOTCHIMAIbHbBIC CHJIBI. CBs3b paboThI
HEMOTEHIUAJIBHBIX CHJI C ©3BMEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPaHEHUS] MEXAaHUYECKON SHEPTUMU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
MPY>XKUHHBI MUCTOJIET, IBUKEHNUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHHE.

[Tepexoa MOTEHIIMATBHON YHEPTUH B KHHETHYECKYIO U 0O0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomeol

N3yuenne abCOIIOTHO HEYNPYTOro yaapa ¢ MOMOIMIbIO IBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanre cBsizu pabOThI CHUJIBI ¢ U3BMEHEHHEM MEXaHMUYECKOW YHEpruu
TeJIa Ha MIPUMEPE PACTSIKECHUS PE3MHOBOTO KI'yTa.

Paznen 3. MoJiekysipHasi (pu3nKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHM U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABWKEHHUS WU
B3aHMOJICMCTBUSL YacTUL[ BemecTBa. MoOAEnu CTpPOEHHsS Ta30B, XUIAKOCTEH U
TBEPABIX TEN U OOBICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3Mepbl Mosiekyil. KonnuectBo BemiectBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ namepenue. lllkana temmneparyp
[enbcus.



Mopens  upeanbHOoro rasa. (OCHOBHOE  YpPaBHEHUE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpHH HACATbHOrO raza. AOCOIIOTHas TeMreparypa Kak mepa
CpeoHeW KWHETUYECKOW SHEPIUM TEIUIOBOrO JBWXKEHMS uactul rasa. l[llkama
temrieparyp KensBuna. ['a3oBble 3akoHBI. YpaBHeHHe MeHaeneeBa—KimanenpoHa.
3akoH /lanbroHa. M3ompoueccsl B UACANBHOM ra3e C MOCTOSHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mnpeacTaBiIeHHE H3OMPOLIECCOB: M30TEPMa, H30X0pa,
u3obapa.

TexHudyeckre YCTpPOMCTBA W TNPAKTHUYECKOE MPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (pororpaduu
MOJIEKYJI OPraHUYECKUX COCAMHEHUH.

OmnbITh 110 U PY3UH )KUIAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABHKCHHSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYIISIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, WILTIOCTPUPYIOIIas TPUPOY AaBICHUS ra3a Ha CTEHKH CoCyaa.

OnbITh, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSHHUS HJ€aJTbHOrO Tasa,
U30IPOLECCHI.

Vyenuuecxuii sxcnepumenm, 1ab6opamopuvie pabomol

OmnpeneneHrne Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MAPAMETPAMHU COCTOSIHUS Pa3pPEKEHHOTO
rasa.

Tema 2. OcHosbl mepmoOuHaAMUKU

TepmonnHamuyeckass cucteMa. BHYTpEHHsIT 3HEPrus TEPMOAUHAMHYECKON
CUCTEMBI U criocoObl e€ u3meHenus. KonumdectBo TernoTel u paborta. BHyTpenHsis
SHEPrusi  OJHOATOMHOTO  HJ€AJIbHOrO  Tra3a.  Buael  Temonepenaydw:
TEIUIONPOBOIHOCTh, KOHBEKIIMS, U3JIydeHHUE. Y JAelbHasg TEIUIOEMKOCTh BEILECTBA.
KonuuecTBo TemIoThl IpH Terionepeaye.

[Tonsitue 006 aauabatHoM mporecce. [lepBblil 3aKOH TEPMOIUHAMUKH.
[IpumeHnenre mepBOro 3aKOHAa TEPMOJMHAMHUKK K wu3omporieccam. [ 'paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoit 3akon TepmoaumHaMukud. HeoOpaTUMOCTh MPOIECCOB B MIPHUPOJE.

TennoBeie MamuHbI. [IpUHINIBI JEHCTBUS TETUIOBBIX MAIIWH.
[IpeoOpa3zoBanus HSHEpruM B TEIUIOBBIX MamwuHaX. Koadduiment mnome3Horo
neiictBus TeroBor mammmHbl. [{ukn KapHo m ero koaddumumeHT mome3Horo
JENCTBUSA. DKOJIOTMYECKHe MPOOJIEeMbl TEIIOIHEPTETUKH.



TexHuueckue yCTpPOHWCTBA U MNPAKTUYECKOE TMPUMEHEHHE: JIBUraTelb
BHYTPEHHET0 CrOpaHusi, ObITOBOI XOJIOAUIBHUK, KOHAUIILOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpruu Tejla MpPU COBEPIIEHUH pPaOOThI: BBUIET
npoOKku u3 OYTBUIKM TOJ JEMCTBHEM CXKATOro BO3/AyXa, HarpeBaHue s¢upa B
JaTYHHOU TpYOKe MyTEM TpeHus (BUICOAEMOHCTPAIINS).

W3meHeHne BHYTpEHHEN 3HEpruu (Temneparypsl) Tejaa MpHU TEIulonepeaaye.

OmnbIT 0 aMadaTHOMY pacIIUPEHUIO BO3yXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopnenu napoBoii TypOWHBI, IBUTATENsl BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JBATATEIIS.

Yuenuuecxuii sxcnepumenm, nabopamopmuuvle pabomol

N3MepeHnue ynenbHou TEIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanus eeuecmea. Dazoevle nepexoovl

[TapooOpazoBanue u koHaeHcauus. VMcnapenue u kunenue. AOCOMIOTHAs U
OTHOCUTENbHAs BIIAXKHOCTh BO31yxa. HacelmieHHblid map. YnaenpHas Termiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JAaBJICHHUS.

Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPOIHS CBOMCTB
kpuctaioB. JKunkue xpucramibl. CoBpeMeHHble Marepuanbl. [liaBiieHne wu
KpUCTaIn3alus. Y aenapHas Teriora miasiaeHus. CyonuManus.

VYpaBHeHue TeroBoro danaHca.

TexHHYeckue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHWE: TUTPOMETP H
IICUXPOMETP, KAJTOPUMETP, TEXHOJIOIUHU MOJIYUEHHUs] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM UYHKCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIEHHBIX NIAPOB.

Kunenue npyu noHM>KEHHOM J1aBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGntonenune HarpeBanus 1 MiaBjieHUs] KPUCTAUNIMYECKOT'O BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne OTHOCUTENbHOM BIaXKHOCTH BO3yXa.

Pa3nen 4. DiekTpoAuHAMHUKA
Tema 1. dnekmpocmamuxa
DneKTpu3anus Tel. DIEeKTpUuuecKui 3apsa. J(Ba Buaa aeKTpUYECKHUX 3apsJI0B.
[IpoBOIHMKM,  AWANEKTPUKA W MOJYNPOBOJHHMKH. 3aKOH  COXPaHCHUS
AJIEKTPUYECKOT O 3apsa.
BzaumoperictBue 3apsaaoB. 3akoH Kynona. TodedHbIN 3JIEKTPUUECKUM 3apsi/l.
Dnektpuueckoe noje. Hanpsk€HHOCTh 3neKkTpuyueckoro nods. [IpuHnun



CYIEPIIO3UIIUMN DJICKTPUUECKUX MOoJIeh. JIMHUKM HanpsHKEHHOCTH AIIEKTPUUYECKOTO
TOJISL.

PabGora cun anektpocrarudeckoro nojs. [lorennuyan. Pa3aHOCTh MOTEHITMATIOB.
[IpOBOIHUKM W JUAJIEKTPUKU B DIIEKTPOCTATHYECKOM Tone. Jludnekrpuyeckas
IIPOHHUIIAEMOCTb.

DnekTpo€MKocTh. KoHnaeHcaTop. DJIeKTPOEMKOCTh MIOCKOr0 KOHAEHCATOPA.
DHEpPrus 3apsKEHHOT0 KOHJIEHCATOpa.

TexHuueckue yCTpOUCTBA M IPAKTUYECKOE IPUMEHEHUE: JIIEKTPOCKOIL,
ANIEKTPOMETpP, DJJIEKTPOCTAaTUYECKas 3allluTa, 3a3eMJICHHUE DIIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWHbIN IPUHTED.

Jemoncmpayuu

Y CTpOUCTBO U IPUHIUII IEUCTBUS DIIEKTPOMETPA.

B3aumopernicTBre HaIEKTPU30BaHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3IIEKTPOCTATUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIMATIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOI'O KOHAEHCATOpa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMHU U TUIJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOopa.

Vyenuuecxuii sxcnepumenm, 1ab6opamopuvie pabomol

N3mepenne 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosnnbslii 3n1ekmpuueckuit mok. Toku 6 paznuunsix cpeoax

OJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [locTosHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 yuacTka 1eTH.

DIIEKTPUYECKOE COMPOTUBIICHUE. YJEIbHOE COINPOTUBIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COEUHEHHE MPOBOJHUKOB.

PaGora osnektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTh
3JIEKTPUYECKOT O TOKA.

DIIEKTPOABIKYIIASI CUJIA U BHYTPEHHEE CONPOTUBIICHUE HCTOYHUKA TOKA.
3axon Oma J1J1s1 OJTHOM (3aMKHYTOM ) AekTpruueckoit nenu. Koporkoe 3aMmbikaHue.

DJIEKTpOHHAsT ~ MPOBOAUMOCTh  TBEPABIX  METAUIOB.  3aBUCHMOCTH
COIPOTHUBIICHUS METAJUIOB OT TeMnepaTypbl. CBEPXIPOBOAUMOCTb.

DJIEKTPUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX IMYYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas u MpUMeECHast IPOBOJUMOCTD
noyiynpoBoAHUKoB. CBolicTBa p—N-niepexoja. [lonynpoBogHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKHM TOK B  pacTBOpax H  pacIiulaBaXx  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOUALINS. DJIEKTPOIH3.



DOnexkTpudyeckuid TOK B razax. CaMOCTOSATENbHBI W HECaMOCTOSITEIbHBIN
pa3psaa. Monuus. [Inazma.

TexHuueckue yCTpPOHCTBAa M NPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP,
BOJITMETP, PEOCTaT, HMCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeiIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHHUSI, BAKYYMHBIN JHOJ,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOJHUKOBBIHN THOJI, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHMUSL.

3aBUCUMOCTH COIMPOTUBIICHUS HUIUHIAPUYECKUX MPOBOJHUKOB OT JIJTUHBI,
IUTOLIA/IM TTONIEPEYHOI0 CEYEHUSI U MaTepHaIa.

CMmeliaHHOE COeJMHEHNE TPOBOJHUKOB.

[IpsiMmoe wu3MepeHHe HSIEKTPOABMXKYLIEH cuibl. KopoTkoe 3ambikaHue
raJIbBAaHUYECKOr 0 JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTH COIPOTHUBIIEHHSI METAJJIOB OT TEMIIEPATYPHI.

[1poBOIMMOCTB 3IEKTPOITUTOB.

HckpoBou pa3psaa U POBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSAS MPOBOAMMOCTD JTHOAA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyenue cMenaHHoro COeAMHEHUS! pe3UCTOPOB.

N3mepenne 351eKTpOABMKYILEH CHIIBI UCTOYHHMKA TOKA M €ro BHYTPEHHEro
COMPOTHUBJICHUS.

Habmronenue snexkrposnusa.

MesxknpeaMeTHblIe CBSI3H

N3yuyenue kypca ¢usuku 6a3zoBoro ypoBHs B 10 kjacce ocyliecTBiseTcs ¢
YU4ETOM COAEPKATENBHBIX MEKIIPEAMETHBIX CBSI3€M C KypcamMM MaTE€MaTHKH,
OMOJI0rMY, XMMHH, reorpauu U TEXHOJIOTUH.

Meowcnpeomemnvle nonwsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOI'O
MO3HAHUS: SIBIEHWE, HAay4YHbIA (akT, TUroTe3a, ¢u3nueckas BEIWYMHA, 3aKOH,
Teopusi, HAOII0ACHNUE, FIKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMBbl YpaBHEHUM, JIMHEWHas (QyHKIuS,
napaboua, runepoosa, ux rpaguKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA Ha OCU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanndeckoe ABMKEHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPElayu, TEIJIOBOE PABHOBECHE),
ANEKTPUUECKUE SIBJICHUS B AKUBOM MPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAS Macca, TEIIOBBIE CBOMCTBA TBEPIBIX TEN, JKUIKOCTEHN U ra3os,



JJEKTPUYECKUE  CBOMCTBA  METAJJIOB,  JJIEKTPOJUTHYECKAs  JIUCCOLMALMS,
rajbBaHHKA.

l'eocpaghus: BNaXXHOCTh BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHHE IBUKEHUM C HCHOIb30BAHMEM MEXaHU3MOB,
y4€T TpEHHS B TEXHUKE, NOJAIIWIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHEHHUS
UMITyJIbCa B TEXHHKE (pakera, BOAOMET U APYrHE), JBUraTellb BHYTPEHHETrO
cropanusi, maponasi TypOuHa, OBITOBOM XOJIOJUIBHUK, KOHJIUIIMOHEP, TEXHOJIOTUU
MOJIYYEHUSI COBPEMEHHBIX MATEpHaIOB, B TOM YHCJIE HaHOMATEepUaJOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3IIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWUHBIN IPUHTED, AJIEKTpOHArpeBaTEIbHbIE puOOopHI,
AJIEKTPOOCBETUTEIIbHBIEC PUOOPHI, FaIbBAHUKA.

11 KJIACC

Pa3jnen 4. DiekTpogUHAMUKA

Tema 3. Macnummnoe none. InNeKmMpomMazHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3anmo1eiicTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bekrop MarautHOM uHAYKIUU. [[puHIKD Cyneprio3suiu MarHUTHBIX TOJIEH.
JIluann MarHWTHOW WHAYKIMU. KapThHa JWMHAM MAarHUTHOW WHIYKLWU ITOJIS
MOCTOSIHHBIX MarHUTOB.

MaruutHOe T1I0JI€ NOpPOBOJHHUKA C TOKOM. KapThHa JMHUA WHIYKIUU
MAarHMWTHOTO TOJISI JUIMHHOTO MPSIMOIO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJIHMKA, KAaTyIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre NpOBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBIICHHE.

Cuna Jlopeniia, €€ MOyJIb U HallpaBiieHue. J[BHKEeHUE 3apsSKEHHON YaCTHUIIbI
B OJIHOPOJHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

SIBiieHne 2JIEKTPOMArHUTHOW MHAYKUMHU. [IOTOK BeKTOpa MarHUTHOU
UHAYKUUHW. OJEKTPOABIKYIIAsS CWiIa HWHIAYKIMU. 3aKOH 3JIEKTPOMArHUTHOU
uHaykunu @apanest.

BuxpeBoe nanexkrpuueckoe Imone. OJEKTPOABHXKYINAs CHJA HWHAYKIHHA B
IIPOBOJHMKE, ABUKYIIEMCS MOCTYIATENbHO B OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTE.  SIBIIECHME CAaMOMHIYKIMHU. OJIEKTPOABHXKYINAS  CHJIA
CaMOMHIYKIIHH.

DHeprus MarHUTHOT'O TOJISI KATYIIKHU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckue yCTpOMCTBA M IIPAKTHYECKOE IIPUMEHEHME: ITOCTOSHHBIE
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOABUraTEIb, YCKOPUTEINU JIIEMEHTAPHBIX
YacTHUll, UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OnbIiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MArHUTHBIM TOJIEM.

JIvHUM MHOYKIIMA MarHUTHOTO TTOJISL.

BzaumonerictBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JlevictBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTh 3JIEKTPOJBIKYIIECH CUJIbI MHAYKIIUU OT CKOPOCTU W3MEHEHHS
MAarHMTHOTO IMOTOKA.

SIBneHne CaMOMHIYKIIH Y.

Vuenuueckuii sxcnepumenm, 1abopamoptule pabomeol

N3yyeHnne MarHuTHOIO MOJISL KATYIIKH C TOKOM.

HccnenoBanne AeiCTBUSA NOCTOSSTHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue sIBICHUS SJIEKTPOMArHUTHON MHIYKIIUU.

Pa3nen 5. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u IneKmpomazHumusle Kojiedanus

Konebarensnass  cucrema.  CBoOOmHBIE  MEXaHWYECKHE  KOieOaHWMs.
I'apmonnyeckue konedanus. Ilepuoxn, vacrora, ammuutyna u ¢asza kKojgeOaHUM.
[IpyxuHHBIN MasTHUK. MaTeMaTH4YECKU MasTHUK. YPaBHEHUE TapMOHUYECKHUX
kosneOanuii. [IpeBpalieHue sHepruu Mpu rapMOHUYECKUX KOIeOaHHSIX.

Konebarenpubiit koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJICOAHUSI B
UJeabHOM KOJIe0ATeTbHOM KOHTYpe. AHAJIOTUsl MEXIy MEXaHUYEeCKUMU U
AJIEKTPOMAarHUTHBIMH  KosiebanusiMu. Popmyna Tomcona. 3aKkoH COXpaHEHHs
SHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYPE.

[Ipencrapiienue o 3aryxaromux KojieOaHHsIX. BbIHYX/IEHHbIE MEXaHUYECKUE
kosnebanus. Pe3onanc. BeIHY>KI€eHHbBIE 3JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[Tepemennblii  TOK. CHHYCOUIAIBHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTY/IHO€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa H
HAIPSKEHUS.

Tpanchopmarop. IIpousBoacTBo, mepeaadya U MoTpedICHUE AIEKTPUUECKOM
SHEPIruM. DKOJIOTMYECKUE PUCKU TMPU MPOU3BOACTBE 3JIEKTpodHepruu. KymbTypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3ZHMU.

TexHu4yeckue ycTpoWCTBA M NPAKTHYECKOE IIPUMEHEHME: DBJIEKTPUYECKUN
3BOHOK, T'€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU 3JIEKTpOINEepeaay.

Jlemoncmpayuu

UccnenoBanrie napaMeTpoB KoyieOATeNbHOM CUCTEMBI (MIPY>KUHHBIN WU
MaTeMaTUYECKUM MasiTHUK).



Habmronenue 3atyxaromux KojaeOaHu.

UccnenoBanre CBOMCTB BHIHYXACHHBIX KOJICOaHUIA.

Habnronenue pezonanca.

CB0OOOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HAIPSIKEHUSI OT BPEMEHHU) IS
AIEKTPOMArHUTHBIX KOJICOaHMA.

Pesonanc mnpu 1oCIEnOBATENIBHOM COCAUHEHHM PE3UCTOPA, KaTYyIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb JIMHUY 3JIEKTPONEPEIAUN.

Yyenuueckuii sxcnepumenm, 1ab6opamopuvle pabomol

WccnenoBanre 3aBUCUMOCTH NEPHOJA MAJbIX KOJIEOAHUN Ipy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnenoBanne nepeMeHHOro TOKa B LIEMH U3 MOCJIEI0BATEIbHO COETUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbBLE 60JIHbL

MexaHnueckue BOJHBI, ycnoBus pacnpoctpaneHus. [lepuon. CxopocTh
pacmpocTpaHeHuss W JJiuHa BONHBL llomepeuHble W MPOAOIbHBIE BOJIHBIL.
WNuTtepdepentus u qudpaxius MEXaHUIeCKUX BOJTH.

3Byk. Ckopocth 3ByKa. I'poMkocTh 3Byka. Beicora ToHa. TemOp 3Byka.

DNEeKTPOMArHUTHBIE BOJHBL. Y CIOBUSI M3JIYYEHHSI DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B snekrpomarautHol BoiHe. CBoilCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPAXCHHE, MPEIOMIICHHUE, MONsSpHu3anus, TudpaKius,
unTepepentns. CKOpocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [I[pUMEHEHUE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguoCBsA3U U TeneBuAcHusA. Pagrnonokanus.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEIBI.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE M MEAUIIHHE, pajap,
panuonpuEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBYU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCcTpaHEHUE MOMEPEUHBIX U TPOIOJIbHBIX BOJIH.

KoneG:mromeecs Teno kak UICTOUHUK 3BYKa.

Habntonenue orpaxeHus: M NpeIOMIIEHUS] MEXaHUYECKHUX BOJIH.

Hab6mtonenune nnrepdepennnu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenue cBsizu TpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTY0N U
4acTOTOM KoJIeOaHUI.



HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaXKECHUE, IPEIOMIIEHHUE,
noJspusans, tudpakiys, nHTepdepeHIns.

Tema 3. Onmuka

l'eomerpuueckas onruka. [IpssMonuHENHOE pacnOpoOCTpaHEHHUE CBETa B
ogHOpoAHOU cpexe. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpakKeHUs cBeTa. [locTpoeHne M300pakeHuil B
IUIOCKOM 3€pKaje.

[Ipenomienue cBera. 3akOHbI MpeIOMIIeHUs cBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblid yroyl IOJHOTO
BHYTPEHHET0 OTPAYXKEHHUS.

Hucnepcust ceera. CiaoxHbli coctaB Oenoro ceera. L{Ber.

Cobuparomiue 1 paccerBarolue JuH3bl. ToHkas nH3a. DOKYyCHOE pacCTOsSHUE
U ONTHUYECKas cuiia TOHKOW JuH3bI. [locTpoeHne n3obpaxxeHuit B COOMPAIOIINX U
paccenBaromux JinH3ax. GopMysia TOHKOU JIMH3BL. Y BEJIMUEHUE, 1ABAEMOE JIMH30M.

[Ipenesnbl MPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBast ontuka. WHrepdepenmus cBera. KorepeHTHble HMCTOYHMKHU.
VYcnoBust HaOMIOEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEHIIMOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JludpakiumonHas pemerka. YciaoBue HaOIIOAEHUS
IJIaBHBIX ~MAakKCMMYMOB TIpHU TAJ€HUM  MOHOXPOMAaTHMYECKOrO0 CBE€Ta Ha
TUu(GPaKIMOHHYIO PEMIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHWE: OYKH, JyIa,
doroamnmnapar, NPOEKIIMOHHBIA ammapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISPOUI.

Jlemoncmpayuu

[IpsAMonuHENHOE paclpOCTPAaHEHHUE, OTPaKEHUE U NPEIOMIICHHE CBETA.
OnTtuyeckue npuOopsHI.

[TomHOE BHyTpEHHEE OoTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre cBOMCTB N300paXKE€HU B TUH3AX.

Mogenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmonenne natepdepeHnm cBera.

Hab6monenune nudpakium crera.

Habmronenue nucnepcuu ceera.

[TonmyyeHnue cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonyyenue ciekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEIIETKH.

Ha6mronenune nonsipusanuu cBera.

Vuenuyeckuii sxcnepumenm, n1abopamopmsie padbomul

N3MepeHune nokazaresns NpeaoMIEHUs CTEKIIA.



UccnenoBanne CBONCTB M300paKEHUI B JTMH3AX.
Hab6mronenune nucnepcuu ceera.

Pa3jien 6. OcHOBBI crIeNMAIbHON TEOPUHM OTHOCHUTEJIBLHOCTH
['panubl IPUMEHUMOCTH KJIACCUYECKOM MeXxaHHKHU. [locTynaTsl crienuaibHOU
TEOPUHU OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOIYJISI CKOPOCTH CBETA B BaKyyME,
IPUHLHUII OTHOCUTEILHOCTH DUHIITENHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMENJICHHE BPEMEHU U COKpAILICHHE
JUTHBL.
DHEPrusl U UMNYJIbC PENSITUBACTCKON YaCTHUIIBI.

CBsi3p Macchl C SHEPrUEl U UMITYJIbCOM PENISITUBUCTCKOM YaCTUIbI. DHEPIUs
ITOKOSI.

Pa3nen 7. KBanToBasi ¢puzuka

Tema 1. Dnemenmol K6aHMOBOI ONMUKU

®oronsl. ®opmyna [1nanka cBsi3u 3Heprun (OTOHA C €ro YaCTOTOM. DHeprus
U UMIyJbC (pOoTOHA.

OTtkperTue u uccienosanne Gporodddexra. Ombiter A. I'. CToneToBa. 3aK0HBI
dorordpdexra. YpaBHenune ODuHmTerHa 11 poTodddekra. «KpacHass rpaHunar»
dotorddekra.

JlaBnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckue ycTpoiicTBA M MNPAKTUUECKOE NPUMEHEHHE: (DOTOIIEMEHT,
doTongaTumk, colHeuHas 6arapesi, CBETOAUO/I.

Jlemoncmpayuu

dorordekT Ha yCTaHOBKE ¢ IMHKOBOM IIJTACTHHOM.

HccnenoBanue 3aKk0HOB BHEUTHETO GoTodPdeKTa.

CseToauon.

Conneunas O6aTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopaa mo paccessHUIO 0 -YaCTHIL.
[Inanerapnas mogens aroma. lloctynatel bopa. M3mydenwe u morioumeHue
(GOTOHOB mMpU TMEpexojie aToMa C OAHOIO YPOBHSA JHEPruu Ha Apyrou. Bumwi
cnekTpoB. CHIEKTp ypOBHEW S3HEPrUM aToMa BOAOPOJIa.

BonnoBsie cBoiicTBa yactull. Bonnsl ae bpoinsa. KopnyckynsipHO-BOITHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3J1yYEHUE.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHUE: CHEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopnens onbita Pesepdopaa.
Omnpenenenre JUIMHBI BOJIHBI JIa3epa.
Ha0ntonenue inHeHyaThIX CIIEKTPOB U3JTY4YEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopusle pabomul
Hab6mronenune nuHeiyaToro cekTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JTOKA3bIBAKOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paauoaktuBHOCTU. OnbITHI Pe3epdopaa o onpeneneHnio cocraBa painoakKTUBHOTO
wsnyuenusa.  CpoiictBa  anbda-, Oera-, ramMma-uzinydeHus.  Brusnawue
PaIMOAKTUBHOCTH HA KUBBIE OPTaHU3MBI.
OTtkpbiTHE TpoTOHA W HeilTpoHa. HykinonHas mMopens snpa IeiizenOepra—
NBanenko. 3apsan siapa. MaccoBoe unciio sjapa. M30Torsbl.
Anbsda-pacnaa. OIEKTpOHHBIM W TO3UTPOHHBIM Oera-pacman. ['amma-
U3JIydeHue. 3aKOH PaJuOAKTUBHOIO pacaja.
DHeprusi CBs3U HYKJIOHOB B sifipe. SaepHbie cuibl. Jledext macchl siapa.
S nepHble peakuunu. JleneHue u CUHTE3 SAEP.
Anepneiii peaktop. TepmosinepHblid cuHTE3. IIpoOieMbl M NEPCICKTHBBI
AIEPHON SHEPTETUKH. DKOJIOTHUECKUE ACTIEKTHI SIACPHON SHEPTETUKH.
DnieMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
Metozbl HaOJIIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dynnpameHnTandbHbIe B3auMoaecTBrs. EqUHCTBO (pn3nyueckoil KapTUHBI MHpA.
TexHuueckue yCcTpOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: TO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.
Jlemoncmpayuu
C4€TunK HOHU3NPYIOIINUX YaCTHULL.
Yuenuuecxuii sxcnepumenm, nabopamopmuvle pabomol
UccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. Ji1eMeHTHI ACTPOHOMHHU H aACTPO(PU3UKHU

Dtanbl pa3BUTHUS acTpoHOMUU. [IpUKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMMUH.

Bun 3Bé3gnoro Heba. Co3Be3qusi, sSpKHe 3BE3MbI, IUJIAHETHI, UX BUIUMOE
JBHKCHHE.

Conneynas cucrema.

Comune. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHma W 3BE3.
3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKHU. Jluarpamma «CHEKTpajdbHBIA Kiace —
CBETHUMOCTB». 3BE3/bl TJIABHOM IOCIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsI 3BE3]1 TJIABHOM MOCJIEN0BaTENbHOCTU. BHYTpeHHEE cTpoeHue



3B&311. COBpEMEHHBIE MPEACTABICHUS O MPOUCX0XKAEHUU U 3Boaonuu ConHia u
3BE3]1. DTallbl KU3HU 3BE3].

Mneunsiii 11yt — nHama I'anaktuka. Ilonoxxenne m aBuwxenue ConHua B
lNanaxktuke. Tunel ranaktuk. PaguoranakTuku u xBasapbl. UEpHbIE OBIPBI B sIpax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ia. Paz0eranue rajakTuk.
Teopust bonbmioro B3peiBa. PenmnkroBoe nznydeHue.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo6iemMbl aCTPOHOMHUHU.

Vyenuuecxue nabnooenus

Habntonenuss HeBOOPYKEHHBIM TJ1a30M € HCIOIb30BAHUEM KOMIIBIOTEPHBIX
OPWIOKEHUH JJ11 ONpe/leNIeHUs MOJ0KEHUSI HEOECHBIX 00OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3usl CEeBEPHOro MOMYIIAPUS U IPKUE 3BE3BL.

Hab6monenus B Teneckomn Jlynsl, uiianer, Mieunoro [ytu.

O0o01maromiee NOBTOPeHNE

Ponr Qusukn u acTpoHOMHUM B SKOHOMHMYECKOH, TEXHOJIOTHYECKOM,
COLIMATIbHON M 3TUYECKON cepax AesTeNbHOCTH YEJIOBEKa, pOJib U MECTO (U3UKU
U aCTPOHOMHUHU B COBPEMEHHOUN HAYYHOW KapTHHE MUPA, POIbh (PU3UIECKON Teopun
B ()OPMUPOBAHMH IIPEJICTABIEHUH O (PU3NUECKON KapTHHE MUPA, MECTO (PU3UUECKOU
KapTUHBI MHUpa B O0IIEM pSJy COBPEMEHHBIX  €CTECTBEHHO-HAy4YHBIX
NPEACTABIECHUN O IPUPOJIE.

MesxknpeaMeTHblie CBA3H

N3yuyenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kiacce ocyiecTBiseTcs ¢
Y4ETOM COJEPIKATEIbHBIX MEXIPEAMETHBIX CBS3€M C KypcamMu MaTEMaTHKH,
OuoJI0THH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nonwsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOI'O
NO3HAHUS: SIBJIEHWE, HAay4HbIA (aKT, TMIOTEe3a, (U3HYecKas BEJIMYMHA, 3aKOH,
Teopus, HaOIIOACHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuxa: pelIeHHE CUCTEMBl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
(YyHKIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO, BEKTOPHl M MX IPOEKIMH HAa OCU KOOPJAWHAT, CJIOKEHHE BEKTOPOB,
IPOU3BOJHBIE D3JEMEHTAPHBIX (QYHKIUN, MNPU3HAKK TMOA00US TpPEYroJbHUKOB,
OTIpeIeNICHHE TUIONIAIN TIIOCKUX PUryp u 00bEMa Ted.

buonocusa: »nekTpuueckue SBIEHUS B KUBOM NpUpOnE, KojedaTelbHbIE
JIBUKEHUSI B KMBOW MPUPOJIE, ONTHUYECKUE SBJICHUS B KUBOM NpUpOJE, NEHCTBUE
paauanyy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJNINYECKAst CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHMs KPUCTAIITNUYECKON PEIETKY, CTIEKTPAIbHBIN aHATU3.



l'eoepachusi:  MarHWTHBIE TIONMIOCA 3€MIIH, 3aJCKA MAarHUTHBIX DY,
doTochEMKa 3eMHOI TOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICCHHI.

Texnonocusi: NUHUM BJIEKTpONEpenady, TeHepaTop IEPEMEHHOr0 TOKa,
ANIEKTPOJBUTATENIb, WHAYKIIMOHHAS TIeUb, pajaap, PaauoNpUEMHUK, TEIEBU30D,
antenHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJOKOHHAsl ONTHKA,
conHeyHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA MNPOI'PAMMBI 110
OU3BUKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «Du3uKa» Ha ypOBHE CPEIHETO OOIIEero
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJDKHO OOECTICUYHTH JOCTIIKCHHE CIIECIYIOIINX
JUIHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOCHUS YICOHOTO mpeamera «Du3nKay JTOKHBI
OTpakaTh TOTOBHOCTh U CIOCOOHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEW TIO3HMIMEH JHMYHOCTH, CHCTEMOH IICHHOCTHBIX
OpPUCHTAIIMA, IIO3UTUBHBIX BHYTPCHHHX  YOCGKICHHHA, COOTBETCTBYIONIUX
TPaJUIIUOHHBIM T[EHHOCTSAM POCCHUCKOrO OOIIECTBa, PACHIUPEHUE YXU3HESHHOTO
OIbITa W ONBITA JICATEIBHOCTH B IMPOIECCE peal3allid OCHOBHBIX HAIpaBJICHHIMA
BOCTIMTATEIbHOMN JEATEIHLHOCTH, B TOM YHCIIE B YaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTH IPAKIAHCKOM IMO3UIIUN 00YUAIOMIErocsi Kak aKTUBHOT'O U
OTBETCTBCHHOT'0 WICHA POCCUHCKOTO OOIIECTBA;

NPUHATAE  TPAJAWIIMOHHBIX  OOIIEYETIOBEUECKUX  TI'yMaHUCTUYECKUX |
JEMOKPATUIECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B MHTEpPECcaxX TIPaKIaHCKOTO
00I1IeCTBa, YUaCTBOBATh B CAMOYITPABIICHIH B 00Pa30BaTEIbHON OpraHU3aIInY;

YMEHHE B3aMMOJICHCTBOBATh C COIMAIBLHBIMA HHCTHUTYTaMH B COOTBETCTBHH C
uX (QYHKIIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM W BOJIOHTEPCKOM JIeATEIIbHOCTH;

2) NIaTPHOTHUYECKOTO BOCIIUTAHUSI:

c(hOPMUPOBAHHOCTH POCCUICKON TPaKIaHCKON HICHTUIHOCTH, MaTPHOTU3MA;

IICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHXKEHHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTU (PUUKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEICHHS,

CIIOCOOHOCTH OIICHWBATh CHTYAIMIO M TIPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUCHTHPYSICh Ha MOPAJbHO-HPABCTBEHHBIC HOPMbI M IICHHOCTH, B TOM YHCJIC B
JeSITeILHOCTH YUEHOT0;

OCO3HAHUE JIMYHOT'0 BKJIaJ[a B IIOCTPOCHHUE YCTOMIMBOTO Oy TYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHUE K MHUPY, BKJIFOYAs 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero (U3NIEcKoil HayKe;

5) Tpy/10BOTr0 BOCHIUTAHMA:



UHTEpEC K pa3inyHbIM cdepam npodhecCUOHANBHOU JeATEeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPIATh OCO3HAHHBIN BHIOOD
Oyaymieil mpodeccun U peaan30BbIBATh COOCTBEHHBIE JKU3HEHHBIC MJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CAMOOOPA30BaHUIO B 00JACTU
(bU3MKU Ha TPOTSKEHUU BCEH KU3HU;

6) 3K0JIOrM4€eCKOro BOCIUTAHHUS:

c(OpPMUPOBAHHOCTh JIKOJIOTMYECKON KYJIBTYPHl, OCO3HaHHE TJI00aJIHHOTrO
XapaKTepa SKOJIOTUYECKUX TPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIECHUE ICUCTBUI B OKPYKAIOILIEH CpElle HA OCHOBE
3HAHUS LEeJIed YCTOWUYHNBOTO PAa3BUTHUS YEIIOBEYECTBA;

pacUIMpEHUE OIbITa JEATEIbHOCTH 3KOJOTMYECKOM HANpaBIE€HHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM N0 (PU3UKE;

7) HEHHOCTH HAYYHOTI'O MO3HAHMSA:

c(OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PU3NUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAYYHOW JEsITENbHOCTH, TOTOBHOCTH B IIpoLiEcce
U3y4eHHs PU3UKHU OCYIIECTBIISITH MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IEATEIbHOCTD
WHJMBUIYaJbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIE YHHBEPCAJIbHBIE YUeOHbIE HeiicCTBUS
ba3oBpble Jornueckue aeiicTBUA:
CaMOCTOSITeIbHO  (popMynupoBaTh M aKTyalIM3UpPOBaTH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENIEeNATh eI ACSITENbHOCTH, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH X
JIOCTYDKCHHS,
BBISIBJISAITH  3aKOHOMEPHOCTM U TNPOTHBOPEYMSI B  PacCMaTpUBAEMBIX
(U3UYCCKHUX SBIICHUSX;
pa3pabarbiBaTh IUIaH PEIICHHS MPOOJIEMbl C YYETOM aHalv3a UMEIOIIUXCS
MaTepHualbHbIX U HEMAaTEepUAIIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JICATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
1[eJIIM, OILICHUBATh PUCKU MOCJICACTBUIN AEATEIHbHOCTH,
KOOPJAMHUPOBATH U BHIMOJIHATH paOOTy B YCIOBHUSAX PEAIbHOT O, BUPTYAIHLHOTO
1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX TPOOIEM.
ba3oBble ucciiegoBarejIbCKHe el CTBUA .
BJIQJIETh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU MOHATUSIMU U METOJIaMHU
bu3MYeCKON HAyKH;



BJIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIBCKON M TIPOSKTHON JCATEIBHOCTH
B 00sact (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (PU3UIECKOTO COACPIKAHUS, MPUMEHEHUIO DPa3TMIHBIX
METOJIOB ITO3HAHMSI;

BIAQJICTh BHUJAMU JEATEIHHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEpPIpETallii, TMPeoOpa3oBaHUI0 W TMPUMEHEHUIO B PAa3UYHBIX Y4COHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IJaHUN YI€OHBIX MMPOCKTOB B 00J1aCTH (DU3HKHU;

BBISBIISITh TIPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyalIM3WpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ PEIICHUs, HAXOUTh apTYMEHTHI JIsI JOKa3aTeIbCTBA CBOMX
YTBEPKJECHUMN, 3a/1aBaTh MapaMETPhl U KPUTEPUU PEIICHUS;

AQHAM3UPOBATh TIOJIYYCHHBIE B XOJ€ pCEHICHUS 3a7a4yd  pPe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSAX;

CTaBUTh W (QopMyIupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BATEIBHOU
JEATENHHOCTH, B TOM YHCIIC TIPH U3y4YCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIIMSIM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HAaHUA 10 (U3UKE B MPAKTHUYECKYIO 00JIaCTh
KU3HEIEATETLHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJICH, MPEJIaraTh OPUTMHAIBHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE ATbTEePHATUBHBIC PEIIICHIS.

Pabora ¢ ungopmanmeii:

BJIAJICTh HABBIKAMHU TIOMYYCHHS WHGPOPMAUHA (DU3UIECKOTO COMEpIKaHUS M3
UCTOYHHKOB PAa3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIISTh TIOWCK, aHAJH3,
CUCTEMATHU3alMI0 U WHTEPIpETalni0 HH(DOpMAIMK pa3IUuYHBIX BUIAOB U (HOpM
IIPEICTABIICHNS;

OIICHHBATh JOCTOBEPHOCTHh HH(POPMAIINH;

UCTIONB30BaTh  CpPEACTBA  WHQPOPMAIMOHHBIX W KOMMYHUKAIlMOHHBIX
TEXHOJIOTUW B PEIIEHUU KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIMOHHBIX
3a/1a4 ¢ COOI0JIEHUEM TPEOOBAHUM YPTOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX W OTUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0€30IMacHOCTH;

co3laBaTh TEKCTHI (PU3MUECKOr0 COJEpKaHUS B Pa3IMYHBIX (opmaTtax ¢
y4€éTOM Ha3HA4YCHUS WH(OpPMAITUU U T[EICBOW ayIUTOPHH, BEIOMpAs ONITHMAIIbHYIO
(dbopMy TpeICTaBIICHUS U BU3yaJIU3aIUH.

KoMMyHMKaTHBHBIE YHMBepcaIbHbIe yueOHbIe 1eiicTBUSA:
OCYILIECTBJIATH OOIIEHNE HA YpOKax (PM3UKU U BO BHE-YPOUHOH JESATENBHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM  KOH(PIUKTHBIX CHTyallMii MW  CMST4aTh
KOH()JIUKTBI;



pPa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUKY 3PEHUS C MCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MIOHMMAaTh M MCIIOJb30BaTh NPEUMYILIECTBA KOMAaHIHOM W WHIWBUYaJIbHOU
paboThI;

BBIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JIEUCTBUHA C y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKI0TO YICHA KOJUIEKTUBA;

IPUHUMATh €AW COBMECTHOM  JIEATENBHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATh ACHUCTBUA MO €€ AOCTHUKEHHIO: COCTaBJIATh IUIAH JACHCTBUH,
pacrpenensaTh pojid ¢ y4éTOM MHEHMH YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHUBATh Kau€CTBO CBOETO BKJIAJIa M KAXKJIOI0 YUaCTHUKA KOMaH/IbI B OOLIUN
pe3yabTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npeiaraTh HOBBIE MPOEKThI, OIECHUBATh HAEH C TO3ULIHUU HOBHU3HBI,
OPUTMHAIILHOCTH, IPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETUYECKOE TMIOBEACHUE B Pa3JIMYHbBIX
CUTYAaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOpAKEHUE, OBITH HHUITUATHBHBIM.

PeryasiTuBHbIE YHUBeEpPCAJbHbIE YUeOHbIE IelCTBUS
Camoopranusanus:

CaMOCTOSITETTLHO OCYIIECTBIISATh MO3HABATEIBHYIO ACATEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMUH, BBISIBISTH NPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 33J1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEUICHUS PACYETHBIX M KayeCTBEHHBIX
3a/1a4, TUIaH BITIOJIHEHUS MPAKTHUECKOW pabOThl ¢ YIETOM MMEIOIITUXCSI PECYPCOB,
COOCTBEHHBIX BO3MO)XKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYAITUsIM;

pacmMpaATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

nenaTh OCO3HAHHBIA BBIOOpP, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pelleHue;

OLICHMBATh NPUOOPETEHHBIHN OIIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HPYIUIMU B 00JaCTH
(U3HUKH, TOCTOSHHO MOBHITIATH CBOM 00Pa30BaTENbHBINA U KYIHTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAILHBI MHTE/VIEKT:

JIaBaTh OIEHKY HOBBIM CUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJE€Th  HABBIKAMM  IIO3HABATEJIbHOM  pe(QIeKCMH KaK  OCO3HAHUs
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX TIPOILIECCOB, WX PE3YJIbTATOB H
OCHOBAHMUIM;

UCTIOJIb30BaTh MPUEMBI pe(IIEKCUU ISl OIIEHKU CUTYaIluu, BEIOOpa BEPHOTO
pernieHus;



YMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO NPHHHMATh PEIICHHS IO UX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W APTyMEHTHI JPYruX TMpPU aHAIHW3€ pPE3yJbTaTOB
NeSATENHHOCTH;

NpUHUMATh ce0sl, MOHUMAasi CBOM HEJAOCTATKU U IOCTOUHCTBA;

NPUHUMATh MOTHUBBI W aPTyMEHTHI JPYruX TMpPU aHAIW3€ pPE3yJbTaToOB
NeSTENHHOCTH;

NpU3HABATh CBOE MIPABO M MPABO JIPYTHX Ha ONTHOKH.

B nporiecce nocTukeHs IMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrPAMMBbI 1O
duszuke g YpOBHS CpeaHero o0mero o0pa3oBaHUsS Y  OOydYaroOIIMUXCs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN UHTEIUICKT, MIPEIOIar afOIIHA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHs COOCTBEHHOUN SMOITMOHAIBHOU ChEpHI,
OBITH YBEPEHHBIM B Ce0€;

caMOperyJIMPOBaHUs, BKIIFOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHUE, CIIOCOOHOCTh aJalTHPOBATHCS K
AMOIMOHAIILHBIM U3MEHEHUSIM U TPOSBIISITH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIFOYAIOIICH CTpEMJICHUE K JOCTH)KCHHIO I U
yCIeXy, ONTUMH3M, HWHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HCXOJs W3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh TTIOHUMATh SMOITMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €0 TMPH OCYIICCTBICHWH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BBHICTPAUBATh OTHOLIECHUS
C IPYTUMH JIFOJIEMH, 3a00TUTKCS, TIPOSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

IHPEIMETHBIE PE3YJIBTATBI

K koniry o6yuenus B 10 kiacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpuUMepax poiib U MecTo (u3uku B (popMUpOBaHHUH
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKUA U
TEXHOJIOTUH, B IPAKTUYECKOU AEATEIIBHOCTH JIFOJIEM;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (DU3UUECKUX MOJIEIeH:
MaTepHualibHasi TOUKa, MHEpIUaIbHasl CUCTeMa OTCU€Ta, abCOMIOTHO TBEPIOE TEIO,
WJICATIbHBIN Ta3, MOJIEJIM CTPOCHHUS Ta30B, KUJAKOCTEW W TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij NPy pelIeHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh (pU3NYECKUE SIBICHUS (IIPOLECCHI) U OOBICHATH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOEHHUS BEIIECTBA U



3JIEKTPOJAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOIMHENHOE JBUKEHUE,
cBOOO/IHOE MaJCHUE Tell, IBUKEHUE MO OKPYKHOCTH, MHEPLHs, B3aUMOJECHCTBUE
Ten, AuQy3us, OpOyHOBCKOE ABM)KEHHE, CTPOCHUE KHUIKOCTEH M TBEPABIX TE,
U3MEHEHHE 00bEMa TeN MpU HarpeBaHWU (OXJAXIEHHH), TEIJIOBOE PaBHOBECHE,
UCIIapEHUE, KOHIEHCAlMs, IUIABJICHUE, KPUCTAILIM3AlUs, KUIICHUE, BIIAJKHOCTH
BO3/lyXa, NOBBIIICHUE JABJICHMs Ta3a MIPU €r0 HArpeBaHWM B 3aKPBITOM COCYIE,
CBsI3b MEXY IapamMeTpaMM COCTOSIHUA ra3a B M30IIPOLEcCaX, dJIEKTpU3auus Tedl,
B3aUMOJIEHCTBHE 3apsI0B;

OIKCHIBATh MEXAHWYECKOE JIBUJKEHUE, MCHOJIb3Ysl (PU3NYECKHUE BEIUYMHBIL:
KOOpAuHAaTa, IIyTh, MEpPEMELIEHUE, CKOPOCTh, YCKOpEHHE, Macca Tella, Cuia,
VMITYJIbC T€Jla, KUHETHYEeCKas dHEpPrus, NOTCHLHUAIbHAsA JHEPIrus, MEXaHUYECKas
pabora, MexaHM4YecKass MOIIHOCTh; MpPU ONHUCAHUM TPABUIBHO TPAKTOBATh
(U3nYeCKUil CMBICI HCIOJB3YEMbIX BEIMYMH, MX OOO3HAUYEHHUS W EIUHULIBI,
HaXoAUThb (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEUUYHHY C JPYTUMHU
BEJINYMHAMU;

ONMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI U TEIUIOBBIC SIBICHUS,
UCTONb3ys (U3MYECKUE BEIMYMHBI: JaBJI€HHME Tra3za, TEeMIIeparypa, CpeaHss
KMHETHYECKAsi DHEPTUs XAOTUYECKOI0 JBWKEHUS MOJIEKYJ, CPEAHEKBaApaTU4YHAas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSsS SHeprus, padbora rasa,
KO3 (UIIMEHT TMOJIe3HOr0 JAEUCTBUS TEIUIOBOIO JIBUTATeNs; IPU OMNHUCAHUU
IOPaBUJIBHO TPAKTOBAaTh (PU3UYECKUH CMBICH HCHOJB3YEMBIX BEJIWYMH, UX
0003HAUYEHUS W CIWHUIBL, HAXOAWTh (POPMYNBI, CBS3BIBAIOUINE JAHHYIO
(U3MYECKYIO BEIMUMHY C IPYTUMHU BEJTMYMHAM;

OIMCBIBATh U3YYCHHBIC HIEKTPUYECKUE CBOWCTBA BEIIECCTBA U MICKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
3JIEKTPUYECKOE I10JI€, HANPSHKEHHOCTD MOJIs, ITOTEHLIMAJ, PA3HOCTh MOTEHIUAJIOB;
Opy ONHCAHWM TPABWIBHO TPAKTOBATh (DU3MUECKUI CMBICI HCHOIb3YEMbIX
BEIIMYMH, MX OOO3HAUEHMs] M EIUHMIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLIHE
JaHHYIO (PU3HUYECKYIO BEIMUMHY C IPYTMMH BETMUMHAMU;

AHAIM3UPOBATh (PU3MYECKHE MPOLECCHl U SIBICHMS, MCIOIb3Ys (pU3mueckue
3aKOHBI U IIPUHIMIIBL: 3aKOH BCeMUpHOro tarorenus, I, II u III 3akonsr HeroToHa,
3aKOH COXpPaHEHMs MEXAHUYECKOW OHEPIruM, 3aKOH COXpPAaHEHHUS UMIIYJIbCA,
IPUHLMII CYNEPNO3ULUNA CWI, NPUHUUII PAaBHONPABUS HHEPLMUAIBHBIX CHCTEM
OTCYETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHMUS BELIECTBA, Ia30BbIC
3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOW YHEPIUU TEIUIOBOIO JIBMIKEHUS MOJIEKYIH C
aOCOJIFOTHOM TeMIIepaTypoM, MEpBbI 3aKOH TEPMOJUHAMMKH, 3aKOH COXPaHEHUs
JJEKTPUYECKOr0 3apsiaa, 3akoH KyrnoHa, mpu 5TOM pasiaudarb CIOBECHYIHO
(GOopMyTUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCIOBHUS (TpaHUIIBI,
00J1aCTH) IPUMEHUMOCTH;



O0O0BSACHATH OCHOBHBIE IPUHIIUIIBI ACHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKHUX
YCTPOWCTB; pa3inyaTh YCIOBUSA UX 0€30IacCHOr0 MCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

BBINIOJIHATD JKCIEPUMEHTHl MO HCCIENOBAHHMIO (PU3NYECKHUX SIBICHUU U
IPOLIECCOB C HCIIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHHI, NpPH 3TOM
dbopmMyIHpoBaTh MpoOIEMy/3a/1ady U TUIIOTE3Y YIeOHOr0 SKCIIEpUMEHTa, COOMPATH
YCTaHOBKY M3 MPEATI0KEHHOTO 000PYI0BAHHUS, TPOBOANUTH OMBIT U (HOPMYIUPOBATH
BBIBOJIBI;

OCYUIIECTBJISATH MPSIMbI€ U KOCBEHHBIE U3MEPEHUS] GU3NUECKUX BEITUYHUH, MPU
TOM BbIOMpaTh ONTUMAJIbHBIM CIIOCO0 W3MEPEHMsI U HCIOJb30BaTh W3BECTHBIE
METO/BI OLIEHKHU MTOTPEIIHOCTEN H3MEPEHN;

UCCJIeIOBAaTh  3aBUCHUMOCTH  MEXIY  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAHUEM TMPSMBIX M3MEPEHUM, NPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(UKCUPOBAThH PE3yIbTAThl MOJYUYEHHONW 3aBUCUMOCTH (PU3NYECKUX BEJTUUMH B BUJIE
TaOJIMIl U TPAPUKOB, AEJIATh BHIBOABI 10 PE3YJIbTaTaM UCCIIEI0BAHNUS;

cobJro1aTh MpaBuia 0€30MacHOTO TPyJa MPH MPOBEICHUHN HCCIICIOBAHUI B
pamMKax Y4eOHOro OSKCHEpHUMEHTa, Y4eOHO-HCCIENA0BAaTENbCKOM M IMPOEKTHOMN
NEATENbHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIA0OPAaTOPHOIO
000py10BaHUS;

pemaTh pacu€THbIe 3aJa4yd C SBHO 3aJaHHOM (PU3MUECKON MOJEbIo,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJu3a YCJIOBUS 3aJa4u
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUYECKHE BETUYMHBI U (HOPMYIIBL,
HEOOXOoIUMbIE NIl €€ pEeIleHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATIbHOCTD
MOJTYYEHHOI'0 3HAYeHHsI (PU3UUECKOU BETMYUHBI,

pelaTh Ka4eCTBEHHbIE 3aa4i: BBICTPAUBaTh JOTMYECKH HEIPOTUBOPEUUBYIO
LENOYKY PACCYXKACHUI C OMOpOM Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nUecKue sIBICHNUS;

UCIIONIb30BATh IIPU PEUICHUH YUEOHBIX 33/1a4 COBpEMEHHbIE HH(DOPMAIMOHHbBIE
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMN U IPEICTABICHUS
y4eOHOM M HAY4YHO-TIONMYJIAPHOHM WH(GOPMAIMH, TOIYYEHHONM W3 pa3IuyHbIX
UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOIYyYaeMyt0 HH(OPMAIHIO;

IPUBOJIUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSI 110 (PU3UKE B TOBCEIHEBHOM KU3HU JJIs
oOecrieyeHusi 0€30MACHOCTH TpH OOpallleHHH ¢ NpubopaMu U TEXHUYECKUMHU
YCTPOMCTBAaMH, JJIsi COXPAHEHHUsI 3J0POBbS M COOJIOJIEHHUS HOPM 3KOJOTMYECKOIO
MOBEJICHUS B OKPYKAIOLIEH CPEIE;



paboTaTh B TpyNIE C BBINOJHEHHEM pPA3JIUYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYMIbL, PalMOHAIBHO pACHPEACNsiTh OO0S3aHHOCTU W
TUTAHUPOBATH JIEATEILHOCTh B HECTAHIAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATH
BKJIAJ] K&XIOTO U3 YYaCTHUKOB I'PYIIBI B PEIICHUE pacCMaTprUBaeMoil MpOOIEMBbI.

K xoniy o6yuenus B 11 kj1acce npeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKKA B (HOPMHUPOBAHHUH
COBPEMEHHOW HAay4yHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B TNMPAKTHUUYECKOW JEATEIBHOCTU IOJIEH, HEIOCTHOCTh UM E€AUHCTBO
¢dbu3znyecKkoil KapTUHBI MUPA;

YUHUTBIBATh TPAHUIGI TPUMEHEHUS W3YYCHHBIX (DU3WUECKUX MOJCIICH:
TOYCYHBIN AJICKTPUYCCKUI 3apsi, Tyd CBETa, TOYCUHBI HCTOYHUK CBETA, SiFCpHAS
MOJIETIb aTOMa, HYKJIOHHas MOJeNb aTOMHOIO Sipa IMpH pelieHUuU (PU3NYECKUX
3aj1ay;

pacro3HaBaTh (U3UUECKUE SIBICHUS (MPOLECCHl) U OOBSCHATh UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKU M KBAHTOBOW (DM3HKHU: dJEKTPUUECKAs IPOBOJAUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE ICHCTBUS TOKa, B3aHMMOCHCTBHE
MarHiTOB, JJICKTPOMArHUTHAas WHAYKIWSA, JEWCTBHE MAarHUTHOTO TIONS Ha
IIPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsi, SJEKTPOMArHUTHBIE KOJCOaHUS H
BOJIHBI, MPSIMOJIMHEHHOE pACIpOCTpAaHCHHE CBETa, OTPAKCHHUE, NPETOMIICHUE,
uHTeppepeHurs, audpakuus U TONApU3aIUs  CBETa, JHUCIEPCUS  CBETa,
doroanexTpuaeckuit 3¢dekt (hororddekT), cBeToBOE NaBICHNE, BOSHUKHOBCHUE
JAUHEWYaTOro CIEeKTpa aToMa BOAOPOJa, €CTeCTBEHHass U HWCKYCCTBEHHas
PaAMOAaKTUBHOCTD;

OIMKCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUYECKHUE, MATHUTHBIE,
ONTHUYECKUE,  DICKTPUUECKYI0  MPOBOAMMOCTh  PAa3NIUYHBIX  CpeA) U
AIIEKTPOMATHUTHBIC SIBICHUS (TPOIECCHI), UCTIONB3Ys (PU3HUECKHE BEITHMYUHBI:
AIEKTPUUECKHUIN 3apsll, cujla TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, IIEKTPUUECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, SJIEKTPOJBIDKYIIAs cuiia, paboTa Toka,

WHAYKIMS MarHUTHOTO TOJs, cuina Ammepa, cuna JlopeHiia, "HIYKTUBHOCTD

KaTYIIKHA, YJHEPTHS IEKTPUIECKOTO U MAarHUTHOT'O TIOJIEH, EPHOA U 9acToTa
KoseOaHuii B KoJieOAaTeNbHOM KOHTYpe, 3apsijl U CWia ToKa B IIpolecce
TAPMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJieOaHuM, (OKYCHOE pPACCTOSHHUE W

ONITHYECKAsl CHJIA JIMH3BI, TIPU OMUCAHUU TPABWIBHO TPAKTOBATH (DHU3HUCCKHMA
CMBIC]T HCIIOJIb3YEMBIX BEIIMYWH, WX O0O3HAYCHUS W CIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUYHHY C IPYTUMU BEIUUUHAMY;

ONKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHUS W TPOIECCHI, HCIOIb3YS

dbu3nUecKre BEIMYUHBI: CKOPOCTh JICKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI U
4acToTa CBETa, YHEPTUs U UMITYJIbC (DOTOHA, TIEPUOJ] MoTypacnaaa, YHEPTUs CBS3H



aQTOMHBIX S7€p, TPU OINHWCAHWHM TPABWIBHO TPAKTOBAaTh (U3MUECKUH CMBICI
UCTIOJIb3YEeMbIX BEJIHMYMH, UX OOO3HAYECHWUS W EAUHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONIUE JIAHHYIO (U3UYECKYI0 BEIMYHMHY C JPYTUMU BEITUYHHAMH,
BBIYHCIISATH 3HAUCHUE (PU3NICCKON BETHMYHUHEI;

aHANIM3UPOBATh (PU3MUYECKHE MPOLECCHl U SIBICHMS, MCIONb3Ysl (pusmueckue
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TTOCIIEIOBATEIHHOTO M MapalIeIbHOTO
COCIVMHEHUS TMPOBOJHUKOB, 3aKOH Jlkoyns—JIeHIla, 3aKOH >JIEKTPOMAarHUTHOMU
WHAYKITMH, 3aKOH TPSIMOJIUHEHHOTO PacipOCTpaHEHUSI CBETa, 3aKOHBI OTPAXKCHUS
CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHeHHE DWHIITeHHa 1 poTodaddexra,
3aKOH COXPAaHEHHUsS DHEPTUu, 3aKOH COXPAHEHUs HMITYJIbCa, 3aKOH COXPaHEHHUS
ANIEKTPUUECKOTO 3apsijia, 3aKOH COXpaHEHUS MacCOBOI'0 YHCIA, MOCTyaThl bopa,
3aKOH PAaJIMOAKTHBHOTO pacmaja, IpH 3TOM pa3IndaTh CIOBECHYIO ()OPMYITHPOBKY
3aKOHA, €ro MaTEeMaTHYECKOE BBIPAKEHHE M YCIOBUS (TpaHUIlbI, OOJACTH)
IPUMEHUMOCTH;

OTIpEISNISITh HANIPABJICHUE BEKTOpPA HHIYKIIMA MAarHUTHOT'O TIOJIS TIPOBOHHKA
C TOKOM, cuiibl AMmnepa u cuibl Jlopenua;

CTPOUTh W OMHCHIBATh H300paKEHUE, CO3/aBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIONTHATH JKCIIEPUMEHTHI IO HWCCICNOBAHHMIO (PU3WYECKHUX SIBICHUN U
IIPOIIECCOB C HCITOJIb30BAaHUEM IMPSMBIX M KOCBEHHBIX HW3MEPCHHIA: TPU ITOM
dbopmynupoBaTh MpodaemMy/3a1ady U TUIOTE3y yUeOHOro SKCIIepUMEHTa, COOMPAaTh
YCTaHOBKY W3 MPEIOKEHHOTO 000pYA0BaHUS, POBOAUTH OMBIT U (HOPMYITUPOBATH
BBIBOJIBI;

OCYUIIECTBJISATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] GU3NUECKUX BETUYHUH, NPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CIHOCOO W3MEPEHUS U HCIONb30BaTh WU3BECTHBIC
METOABI OLIEHKHU NTOTPEIIHOCTEN H3MEPEHN;

WCCIICIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIMYUH C UCTIOIB30BAaHUEM TIPSIMBIX
U3MEpPEHUN: TPU STOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHUPOBATH PE3yJIbTAThI
MOJTYYCHHOW 3aBUCUMOCTH (DM3UYECKUX BEIMYMH B BHUJIE TaOmui U Tpadukos,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBAHMUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TPyJa NP MPOBEICHUHN HCCIICIOBAHUI B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIENOBATEIbCKOW U MPOEKTHON
JESTENHHOCTA C HCIOJIb30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPAaTOPHOTO
000py10BaHUS;

pemath pacu€THbIe 3aJayd C SBHO 3aJaHHOM (PU3MUECKON MOJEIbIo,
UCTIONB3Ysl U3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJu3a YCIOBUS 3aa4u
BEIOWpATh (PU3WYECKYIO MOJEINb, BBIACIATh (U3UYECKHUE BEITUYHHBI U (POPMYIIHI,
HEOOXOMUMBIe NIl €€ PEIICHHs, TPOBOJUTh PACUYEThI M OIEHWBATH PEATBHOCTH
MOJTYYEHHOI0 3HAYeHHsI (PU3UUECKOU BETMUUHBI,



peniaTh KaueCTBEHHBIE 3a1a4M: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHM C OMOpONM Ha HM3YUYEHHBbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bU3UYCECKHE SIBICHNUS,

UCII0JIH30BATh MPU PEIICHUHN YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIUOHHbIE
TEXHOJIOTUU ISl TIOMCKA, CTPYKTYpPUPOBAHMS, MHTEPIPETAUUA U TPEACTABICHUS
y4eOHOM ¥ HAYYHO-TIOMYJSAPHONH WHGOPMAINK, TOTYYEHHON W3 Pa3IuYHBIX
HCTOYHUKOB, KPUTUYECKHU AaHAIM3UPOBATH MOJTy4aeMyt0 HHPOPMAIHIO;

OOBSICHSITh TMPUHIMIBL JEUCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOr0 MCIOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHME TMPOIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TTOBCEAHEBHOM KU3HU JIJIS
oOecrieyeHus: 0€30MACHOCTH NpH OOpallleHHMH C NpuObOpaMH M TEXHUYECKUMH
YCTPOUCTBAMHU, JJIsI COXPAHEHHS 370POBbSI U COOJIOJICHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUSI B OKPY KAIOIIEH CPENE;

paboTaTh B TpYIIE C BBITOJIHCHUEM Pa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIaHUPOBaTh palbOTy TPYIIbI, palMOHAIBLHO paclpeneisTh OOA3aHHOCTU U
IJIAaHUPOBAThH JCATEIHLHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJleKBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYACTHUKOB IPYMIIbI B PEIICHUE PACCMATPUBAEMOMN MPOOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HanmenoBanue
pa3iesioB U TeM
MpPOorpamMMbl

KoanuyecTBo 4acoB

KonTposabHbIe

Bcero
padoThbI

IIpakTH4yeckue
padoTsI

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Buasl
AeATeJIbHOCTH
odyuarwuuxcs ¢
yueToM padouei
NPOrpamMMmbl
BOCIIUTAHUS

Pazgen 1. DU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA

11

dusuka 1 METOIBI
Hay4YHOT'O IO3HAHUS

bubmuorexa [IOK
https://m.edsoo.ru/7f41bf72

becena o LEHHOCTHOM

OTHOoWeHnn K

rocyaapcrBeHH

biM CUMBOJIaM,

OCTUXXEHUNAM

POCCUMACKUX YYEHDIX B

obs1actn GU3UKU U
TEXHUKN. T

Pabota B rpynne no

I'IOQ,FOTOBKEJ

KOPOTKMX COOBLLLEHUM

0 POJIN U MecTe
dU3NKM B HayKe U B

NPaKTUYECKON
0eATeNbHOCTU Ntoaen

Hroro no pazneny

Paszgen 2. MEXAHUKA

2.1

Kunematuka

bubmuorexa [IOK

Auckyccua 06



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

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

nHTepecax K

pa3/in4HbIM chepam

npodeccMoHanbHOM

AEeATE/IbHOCTHU, B TOM

ynucne CBA3aHHbIM C

OU3UKON U TEXHUKOW,

ymMmeHune coBepLiaTtb

OCO3HaHHbIN BbIbOP

byayuien npodpeccum n

peann30BbIBaTh
cobCcTBEeHHbIe

YKU3HEHHble NJaHbl.q]

ObbAcHeHue
OCHOBHbIX
NPUHLMNOB

Lencreums
TEeXHMUYECKUX

YCTPOWCTB, TaKUX
KaK: CNMA0METP,
uenHble n
peMéHHbIe
nepegayu
ABWIKEHUA, U

YCNOBUIM UX
be3onacHoro

MCMNOb30BaHUA B
nosceaHesHoMnY

)‘KVI3HM.1|

2.2

JmHamMuka

bu6nuoreka [JOK
https://m.edsoo.ru/7f41bf72

Bbecega 06 oco3HaHue

JIMYHOro BK/Z1ada B
nocTpoeHune



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

YCTOMYNBOrO
6 ero.

O6bsACHEHNE OCHOBHbIX
NPMHLUMMNOB AENCTBUA
NOALWNNHUKOB 1 XY
npakTnyeckoro
I'IQVIMeHeHVIFI.j

ObbAcHeHMe

ABUXeHnA
MCKYCCTBEHHbIX

CNyTHUKOB

Ounanor 06

Oco3HaHue
LLeHHOCTU Hay4YHOM

4eATeNIbHOCTHU,
FTOTOBHOCTb B

npouecce n3y4veHuAa

QVBVIKVI

OCyullecTBaATb

NPOEKTHYIO U
nccnenoBaTesibCKkyro

AeATeNNbHOCTb
MHOANBMAYa/ZIbHO U B
rpynne

3aKOHBI COXPAHEHHUS B bubnnoreka LIOK

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

Mcnonb3oBaHue
npu NoAroToBke

coobuleHn o
NpPUMEHEeHUN

3aKOHOB MEXaHUKM
coBpemeHHbIX
MHOOPMALIMOHHbIX
TEXHONOTUN ANs



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

NMOWUCKa,
CTPYKTYPUPOBaHUA,
MHTEepnpeTaLum u
npeacraBaeHUs
MHbOopMaLUK,

KPUTUYECKUI
aHanu3

o

nosay4aemoi
MHbOopMaLNK
NposegeHune
KOCBEHHbIX
N3MEPEHUN,
nccnenoBaHNUM
3aBucUmocTen
dUsnyeckmx
BE/INYMH, NpoBepkaq
npeanoxeHHbIX

rmnortes
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJNHAMUKA
becena 06
scTeTUyeckoe

OTHOLUEHUEe K MUPY,

BK/1l04aA 3CTETUKY

OCHOBBI MOJIEKYJISIPHO- bubmuotexa [JOK Hay4HOro TBOpYecTBa,
KUHETUYECKON TEOPUU https://m.edsoo.ru/7f41bf72  npucywiero

dur3nyeckon Hayke.

3.1

ObbAcHeHue
OCHOBHbIX NPUHLMNOB

NEeNCTBUN TepMOMeTPa



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

n 6apomeTpa u
C/IOBUN UX
be3onacHoro

Mcnoab30BaHUA B

noscegHeBHONY

XU3HU. g

Pacno3HaBaHue

dU3nYecKux aBneHumn

B Y4ebHbIX ONbITax U

OKPVY>KaIOLLLEN KN3HU:

n 3usa
6poyHOBCKOE
OBUXKEHMe.

3.2

OCHOBBI
TEPMOTUHAMUKHU

10

bu6nunoreka [IOK

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

[unanor o rotToBHOCTU

M CNOCOBHOCTU K

0bpasoBaHUIO U

camoobpa3oBaHUto B

obnactn PUsnKM Ha

NPOTSAXKEHUU BCEN

KU3HU. PeweHune

PaCcYETHbIX 33434 C

ABHO 3aJaHHOM

du13nyeckon moaenbo

C ncnosib30BaHNEM

OCHOBHbIX 3aKOHOB U
dopmyn
MONEKYNAPHOWN
OUINKN 1

TepMoaANHaMUKHN

3.3

ArperaTHble COCTOSTHUS

bu6mmoreka [IOK

becesa 06 0co3HaHue



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

BeliectBa. Pa3oBble
TepPeX0/Ibl

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

LLeHHOCTU Hay4YHOM

OEATENBbHOCTU,
FTOTOBHOCTb B

npouecce n3y4dyeHuAa

dU3NKM OCYLLLECTBAATD
NPOEKTHYIO U
ncenenoBaTesibCKyro

AeATe/IbHOCTb
nHOnBMAyasbHO U B

rpynne
Mcnonb3oBaHue

NHOOPMALIMOHHbIX

TeXHOJI0TnI ANA

noucka,q

CTPYKTYPUPOBaAHUA,

nHTEpnpeTaunn 1

npeacraBaeHms
MHboOpMaLMK NpU
noAroToBKe

coobLeHn o
NMPUMEHEHUN 3aKOHOB

o

MOJIERYNIAPHON
QM3MKI/I n

TeEpMoaNHaMUKN B

TexHukeq

N TeXHO0rnax

Hroro no paszneny

24

Pazgen 4. QJIEKTPOJJUHAMUKA

4.1

DIIeKTpOCTaTUKA

10

bu6mmoreka [IOK

Aunckyccma 0b nHTepec



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

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

K pa3/inyHbiM chepam

npodeccMoHaibHON

AeATEe/IbHOCTHU, B TOM

ynucne ceA3aHHbIM C

GU3UKOMN U TEXHUKOW,

ymMmeHune coBepliaTtb

OCO3HaHHbIN BbI6OP

byayuien npodeccmuu n

peann308BbIBaTh
cobCcTBEHHbIE

YKU3HEHHble NJaHbl.q]

M3yyeHne NpuUHLKNMNOB

AencTeuma

3/IEKTPOCKONa,
31eKTpoMeTpa, v

KOHAeHcaTopa.q

M3yyeHne NnpuHLMNOB

0elicTBUA U YCI0BUM

be3onacHoro
NpPUMEHEHUA B
NPaKTUYECKOM KU3HW,

KOMMpoBa/bHOIo

annaparta, CTPYMHOro
npuHTepa.9
PaccmoTpeHue
dusnyeckmx

OCHOBaHUM

3N1EeKTPOCTaTUYECKOM

3alNTbl U 3a3eM/1IeEHNA

3N1eKTponpmnbopos



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

4.2

[TocTostHHBIN
AIIEKTPUYECKHI TOK.
Toxu B pa3nu4HbIX
cpenax

12

bu6nunoreka [JOK
https://m.edsoo.ru/7f41bf72

AVIal'IOF [0)

chopmMmpoBaHHOCTH

3KO010rMYeCcKom

KY/1bTYPbl, OCO3HaHUe

rnobanbHoOro

XapaKTepa
3KoJ/10rn4yeckmnx

npobaem.
PacnosHaBsaHune
dU3nYecKux asneHnmn

B y4€6HbIX OnbiTax U

OKpyrKatoweny

XU3HW: 3INEKTPNYECKaA

npoBOoANMOCTD,
TEN/OBOE, CBETOBOE,

XMMH4ecKkoe,

MarHuTHoe AencTBua

TOKa

Hroro no pasaeiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

22

68



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

11 KJIACC

HaumenoBanue
pa3aesioB U TeM

o

n/n
NMPOrpamMMbl

KoaunuecTBo 4acoB

Bcero
padoThI

KonTposbHbie

IIpakTyeckue
padoThI

DJIEeKTPOHHBbIE
(uudposbie)
o0pa3oBaTejibHbIE

pecypcbl

Buasl e reJIbHOCTH
00VYAIOIIMXCH C
Y4eToM padoueid

IPOrpamMmbl
BOCIHTAHNUS

Pazgen 1. QJIEKTPOJJUHAMUKA

o]

MarnutHOe moie.
11 OneKTpoMarHuTHas

WHTYKITAS

11 1

Bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

becena 00 oco3zHanue
LIECHHOCTH  HAay4HOH
JIeATEIbHOCTH,
TOTOBHOCTH B
IpoLecce  U3YyYEHUs
bu3uKu
OCYLIECTBIISATh
MIPOCKTHYIO "
HCCJIEIOBATENIBCKYIO
JeATEeIbHOCTh
WHJMBUJIyaJIbHO U B
rpyIIe.

[IpoBenenue
HKCIIEPUMEHTA:
U3Yy4EHHE
MarHuTHOTO OJIst
KATYIIKU C TOKOM;
UCCIIEJOBaHHE
JEUCTBUS
IIOCTOSIHHOT'O
MarHuTa Ha paMmKy cC
TOKOM; HCCJIEI0BaHUE
SBIICHUS
AIEKTPOMATHUTHOMU



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

HHAYKIHH.

Hroro no pazneny

11

Pazgen 2. KOJIEBAHUS U BOJIHBI

I

o]

Mexanudueckue u
2.1 AJICKTPOMArHUTHBIC
KoJIeOaHus

bubmmorexa [JOK
https://m.edsoo.ru/7f41c97c

Huckyccus 00 uHTEpeC
K pa3nu4YHBIM cdepam
podecCHoHaNBHOM
NEeSTeTbHOCTH, B TOM
YUCJE  CBS3aHHBIM  C
(hM3HUKOU U TEXHUKOM,
yMeHHe COBepIIaTh
OCO3HaHHBIN BBIOOD
Oyaymuieii mpodeccuu u
pearm30BHIBATH
COOCTBEHHEIE
YKU3HCHHBIC TIJIaHbI;
OO0BsICHEHNE TIPUHITHITOB
JIEUCTBUS U YCIIOBUI
0€e301acHOro MPUMEHEHUS
ANEKTPUIECKOTO 3BOHKA,
reHeparopa nepeMeHHoOro
TOKA, THHHUH
DnekTpornepeaay.

Mexanudeckue
2.2 AJIEKTPOMArHUTHbIE
BOJIHBI

bu6nunorexa [IOK
https://m.edsoo.ru/7f41c97c

Junckyccus 06 uaTEpece
K pa3muaHbIM cepam
podhecCHOHaIBHOM
JESITEIbHOCTH, B TOM
YUcle  CBS3aHHBIM  C
(M3UKON W TEXHHKOM,



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

YMEHUEC COBEpIIATh

OCO3HAHHBII BEIOOD
Oyaymieii mpodeccuu u
peann3oBHIBAThH
COOCTBEHHbIE

JKM3HEHHBIE IIJIAHbL;
OO0bscHeHNE TPUHIIUITOB
JIEWCTBUS U YCIIOBUI
0e301acHOro IPUMEHEHUS
MY3BIKAJTbHBIX
HUHCTPYMEHTOB,
YABTPa3BYKOBOM
JIMarHOCTHKU

B TEXHHKE W MEIUIIMHE,
panapa,
paauonpuéMHIKa,
TENEBU30pa, AHTCHHEI,
tenedona, CBU-neun.

2.3

Ornruka

10

bu6nunorexa [IOK
https://m.edsoo.ru/7f41c97c

Becena 00 sctetnyeckoe
OTHOLUEHUWE K MUPY,
BK/1IO4AA 3CTETUKY
Hay4HOro TBOPYeCTBa,
npucywero Gusnyeckomn
Hayke

PaccmoTpenue
MIpEIeIIOB
MIPUMEHUMOCTHU
reOMETPUYECKOMN
OTITHKH.

Pacno3naBanue
(hM3UYeCKHX SBICHUHA

B OIBITAX U
OKpY>KarolleH *KU3HU:
HPSAMOJIMHEHHOE



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

pacrpocTpaHeHue
CBETa, OTPaKEHHE,
MpeoMIICHHE,
HHTEPPEPEHITHSA,
mudpaxus u
nonApu3aLms CBeTa,
Avcnepcus ceeTa

Hroro no pazneny

Pasznea 3. OCHOBBI CIIEHNUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

24

"

o]

3.1

OcCHOBBI cieTaIbHON
TEOPUH OTHOCUTEITLHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Becena 00 ocosHaHme
JINYHOTO BK/aaa B
NMOCTPOEHME YCTOMNYMBOTO
Byaywero

Pemenne kauecTBEHHBIX

3a7a4
C OTIOpOi Ha

U3y4YECHHbBIE

noctynatel CTO.
Hcnons3oBanne
WHQOPMAITHOHHBIX
TEXHOJIOTUH JIJIs

TIOHCKA,
CTPYKTYPHUPOBAHUSI,
HUHTEPIPETALH U
MpeJCTaBICHUS
HHQOPMALIH TIPH
IMOJTOTOBKE COOOIIEHHH O
rpaHulax MPUMEHUMOCTHU
KJIaCCUYECKOM

MeXaHWKM n ocHosax CTO

Hroro no pazneny

"



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

Pazgen 4. KBAHTOBASI ®U3UKA

g

4.1

DIeMeHTHI KBAHTOBOU
ONTUKA

bu6nmoreka [IOK
https://m.edso0.ru/7f41c97c

Huckyccus o
cbopMMpPOBaAHHOCTU
MWPOBO33PEHUA,
COOTBETCTBYIOLLETO
COBpPEMEHHOMY YPOBHHO
pa3BUTUA GU3MYECKOM
HayKu

OOBIICHEHHE OCHOBHBIX
MIPUHIIUTIOB JICHCTBHS
TEXHUYECKUX YCTPOMCTB,
TaKWX KaK: GOTO31EMEHT,
doToaTUMK, CONHEYHAn
6aTapes, ceeToamon; U
ycnosuin nx 6esonacHoro
NPUMEHeHUsA B
NPaKTUYECKOM KU3HU

4.2

Crtpoenue aToma

bu6nunoreka [IOK
https://m.edsoo.ru/7f41c97c

Huckyccus o
cbopmMMpPOBaAHHOCTH
MWPOBO33PEHUA,
COOTBETCTBYIOLLETO
COBPEMEHHOMY YPOBHIO
pa3BuTnA dnsnYeckom
HayKu

Pemmenne kaueCTBEHHBIX

3a71a4
C OTIOPOH Ha M3YUCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH
u pu3uIecKue

AIBIEHUA No Teme

«CTpoeHune aToma».



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

4.3 ATOMHOE S11pO 5

bu6nmoreka [IOK
https://m.edsoo.ru/7f41c97c

Huckyccus o
cbopMmnpOBaHHOCTH
MWPOBO33peEHUA,
COOTBETCTBYHOLLENO
COBPEMEHHOMY YPOBHIO
pa3suUTUA GUanYeckom
HayKu

N3yuenue

SIIEPHBIX CHIL,
SIIEPHBIX PEAKLIMNA
CUHTE3a U

pacnana,
TEPMOSJIEPHOTO
CUHTE3A.

N3yuenue
HYKJIOHHOW MOJENH
simpa I'etizenOepra-
HBaHeHKo.
OOBsICHECHNE
yCTpOICTBa U
MIPUMEHEHUS
JIO3UMETPa, KaMepbl
Bunbcona, snepHoro
peakTopa, aTOMHOI

OOMOBI.

Hroro no pazneny 15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUH

N ACTPODPU3UKU

[Bet

o

51 DneMeHTbl aCTPOHOMHUU U
' acTpopH3UKH

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Bbecena o rotosHocTM M
CcnocobHoOCTU K
06pa3oBaHUio U



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

camoobpa3oBaHuio B
obnactn pU3nKM Ha
NPOTAMXKEHUM BCEN KU3HU
IToaroroBka
cOOOITeHMIA 00 JTamax
pPa3BHUTHUS ACTPOHOMUM,
0 TIPHUKJIATHOM H
MHPOBO33PEHIECKOM
3HAYCHUH ACTPOHOMUH,
0 METOJIaX MOTyIeHUS
Hay4YHbBIX
ACTPOHOMHUYECKHIX
3HAHUMU, OTKPHITHAX B
COBPEMEHHOMU
ACTPOHOMUH.
N3yuenue
COBPEMEHHBIX
MIPEACTABIEHUH O
MIPOUCXOXKJICHUN U
sBomonuu ColHIa 1
3BE3.

Hroro no pazneny 7

Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

"

o]

O06o061maroree
MTOBTOPCHHE

6.1

but6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢

JHuckyccus o
[IEHHOCTHOM OTHOIIICHHE
K rOCyJapCTBEHHBIM
CHMBOJIaM,
JOCTHKEHUSM
poccHiicKuX y4EHBIX B
obmactu Gpu3nkw 1
TEXHUKH.



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

VYyacTue B IUCKyCCUU

0 poiu PU3UKH U
aCTpOHOMUH B
pas3nuuHBIX cdepax
JIESATEITBHOCTH

YeNIoBeKa.

IToaroroska coobieHuii o
MecTe pu3mueckoit
KapTUHBI MUPA B PRy
COBPEMEHHBIX
MpEACTaBICHUI

0 TIPUPOJIC.

BbIinosHeHMe y4ebHbIX
3a4aHun,
OEMOHCTPUPYIOLLMX
0CBOEHME OCHOBHbIX
NOHATUN, PU3NYECKUX
BE/IMYMH 1 3aKOHOB KypCa

¢un3mkm 10-11 knaccos

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

4 g
3 "

ot
68







IHOYPOYHOE IINIAHUPOBAHHUE

JIBr>KeHHEe MaTepuaIbHON TOUKU

10 KJIACC
KoaudecTBOo yacos DIeKTPOHHBIE
N Tema ypoka Koutpoabubie IlpakTuyeckue nH$poBLIe
n/n Bcero o0pa3oBaTebHbIE
padoTsI padoTbI
pecypchl
dusnka — HayKa o IIPUPoJIE.
1 Hayunsie MCTZ;LI nofoHI/]II;I 1 0 0 bubmorexa HOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero Mupa
Ponb u MmecTo pusukm B
OPMHUPOBAHUU COBPEMEHHOMN
2 i)a;)qufI; KapTUHBI Lfnpa B 1 0 0 bubmmorexa [IOK
N ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JESITETbHOCTH
monei
MexaHndecKoe IBUKEHUE.
OTHOCHUTENLHOCTD
bubmuorexa [JOK
3 MEXAHUYECKOI'O IBHKEHHUS. 1 0 0
https://m.edsoo.ru/ff0c3508
[lepemenenue, CKOPOCTb,
YCKOpEHHe
4 PaBHOMEpHOE IpsIMONIMHENHOE 1 0 0 bubnmoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c3620
PaBHOyCcKOpeHHOE bu6nmoreka [IOK
5 . 1 0 0
MIPSMOJIMHEMHOE IBUKCHUE https://m.edsoo.ru/ff0c372e
CBobOoaHoe mageHue. Y CKopeHue bubmuorexa [JOK
6 1 0 0
CBOOOHOTO ITaJICHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeliHOe ABUKEHUE. 1 0 0 bu6nmoreka LIOK

https://m.edsoo.ru/ff0c3ada



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

10 OKPY>KHOCTHU

[TpuHIIUTT OTHOCUTEITLHOCTH
lNanunes. UnepunanbHbie

bu6nunorexa [IOK

8 cucremsl orcuera. [lepBblii 3aK0H https://m.edsoo.ru/ff0c3be8
Herorona
Macca Tena. Cuna. [Ipunumn

9 cynepno3uuuu cui. Bropon bubmmorexa LIOK
3aKkoH HeroTona miis https://m.edsoo.ru/ffOc3be8
MAaTepUaIbHON TOYKH

10 Tperuii 3akoH Herotona 11 bubnunoreka IIOK
MaTepHUaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TATOTECHHUS.

11 Cuna Tsxectu. IlepBas bubmorexa [OK

P https://m.edsoo.ru/ff0c3d00

KOCMMYECKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. bubnnoreka [IOK
Bec tena https://m.edsoo.ru/ffOc3e18
Cuna tpenus. Koadpduument

13 TpeHus. Cuia cornpoTUBICHUS bub6nuoreka [LIOK
MpY JB>KCHUU TEJa B )KUJIKOCTH https://m.edsoo.ru/ff0c3f76
WJIU Ta3e
[ToctynarenbHoe 1
BpalaTEIbHOE IBUKEHHE

14 aOCOJIIOTHO TBEPIOTO Tea. bubmuorexa [JOK
MowmenT cusl. [lnedo cuebl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECHUS TBEPAOTO
Tena

15 Nmnynbc MaTepuaabHONU TOUKH, bubnunoreka LIOK

CHUCTCMbI MAaTCPHUAJIbHBIX TOYCK.

https://m.edsoo.ru/ff0c43d6



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

Nmnynbc cuibl. 3aKkoH
COXpaHEHHUs UMITYJIbCa.
PeakTtuBHOE IBMKCHHE

16

PaboTa 1 MOLTHOCTH CHIIBI.
Kunernueckas sHeprus
MarepuaiabHOU Touku. Teopema
00 U3MEHEHUHN KMHETUYECKOW
JHEPruu

bubmnorexa [JOK
https://m.edsoo.ru/ff0c4502

17

[loTenumanpHas sHEprus.
[loTeHunanbHas 3HEpPrust ynpyro
1ehOpMHUPOBAHHON MPYKHUHBI.
[loTenunanpHas Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMJIU

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

IloTennmuanbHbIe U
HEIIOTCHIUAIIbHEIC CHIIBL. CB3b
paboTHl HEMOTEHITUATBHBIX CHII C
H3MEHEHHEM MeXaHN4IeCKON
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpaHEHUSI MEXaHUYECKOMI
SHEpPruu

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

19

20

JlaGopaTopHas pabora
«HccnenoBanue cBsi3u pabOTHI
CHITBI C I3MEHEHUEM
MEXaHUYECKOH SHEPrUH Telia Ha
MIpUMEpPE PACTKCHUS
PE3UHOBOTO KI'yTa

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXPAHEHHUS B

https://resh.edu.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://resh.edu.ru/
https://m.edsoo.ru/ff0c4b74

MCXaHHKE»

21

OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KMHETHYECKOM
Teopuu. bpoyHOBCKOE ABM>KEHNE.

Auddysus

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep JBHKEHUS U
B3aUMOJEHCTBUS YaCTHUL]
BelecTsa. Mozenu cTpoeHust
ra3oB, )KMJIKOCTEW U TBEPJIBIX TEII

https://resh.edu.ru/

23

Macca monekyin. Koauuecto
Bemiecta. [locrosannas
ABoraapo

https://resh.edu.ru/

24

TermnoBoe paBHOBECHE.
TemmepaTypa u €€ u3mMepeHue.
[[Ixana remnepatyp Llenbcus

https://resh.edu.ru/

25

Nneanpueriii raz B MKT.
OcnosHoe ypaBaenne MKT

bubnunorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

AbGcoutoTHas TeMIieparypa Kak
Mepa CPEeIHEN KUHETUYECKOM
SHEPTUH JIBMXKCHUS MOJICKYJI.
YpaBHenue Menpeneena-
Knaneiipona

bubmnorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a3oBbIe
3aKOHBI

https://resh.edu.ru/

28

JlaGopaTopHas pabora
«Hccnenosanue 3aBUCUMOCTH
MEXTy TTapaMeTPaMH COCTOSTHUS
Pa3peKESHHOTO ra3a

https://resh.edu.ru/



https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/
https://resh.edu.ru/

H3onpoueccel B uacaibHOM rase

29 U UX rpaduueckoe bubmmorexa [IOK
P https://m.edsoo.ru/ff0c570e
MpeCTaBICHUE
Buyrtpenuss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
30 CIIOCOOBI €€ U3MCHEHHS. bu6mmoreka [IOK
KonnuecTtBo Temnotel u padoTa. https://m.edso0.ru/ff0c5952
Buyrtpennssa sHeprus
0JIHOATOMHOI'O MAEAJILHOIO ra3a
bubnunorexa [IOK
31 B
AR TETIonepeatn https://m.edsoo.ru/ff0c5c36
VnenpHas TEII0EMKOCTE
32 BerecTBa. Kom4ecTBO TEMIOTRI bu6nunorexa [IOK
IIPH TEIUIONEpenaye. https://m.edso0.ru/ff0c5c36
AnmnabaTtHBIif Iporiecc
[IepBrlii 3aKOH TEPMOAMHAMUKHU
33 U €r0 IpUMEHEHNE K Bubmorexa HOK
p https://m.edsoo.ru/ffOc5efc
M30IpoIeccaM
HeoOpaTuMoCTE IpOLIECCOB B
34 npu (I))I[e Bropoit IS)aII(lOH bubmmorexa [IOK
PHpOJIE. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKU
35 [Mpunnun gevicteus u KITJT bu6nunoreka [IOK
TEIUIOBOI MAaITUHEI https://m.edsoo.ru/ff0c600a
36 Huxkn Kapno u ero KITJ{ https://resh.edu.ru/
DKOIOrHUECKUE TPOOIEMBI
37 p https://resh.edu.ru/
TEIUIOAHEPTETHKU
38 O06o06mmarmui ypok bubnnoreka [IOK

«MonexymnspHas pU3UKa.

https://m.edsoo.ru/ff0c6938



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
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://resh.edu.ru/
https://resh.edu.ru/
https://m.edsoo.ru/ff0c6938

OCHOBBI TEPMOJIUHAMUKN»

KonTponbhas pabota no Teme

but6mmoreka [JOK
39 M .
«Monexymapras pusuica https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOTMTHAMUKH
[TapoobpazoBanue u
40 koHaeHcanusd. Mcnapenue u Brbmorexa IJOK
) P https://m.edsoo.ru/ff0c63b6
KUIIEHHE
AOCOIIOTHAS U OTHOCHUTEILHAS
41 BJIAXHOCTh BO3yXa bubmorexa HOK
N Ayxa. https://m.edsoo.ru/ff0c64d8
Haceiensslii map
Teépnoe teno. Kpucramiueckue
1 amop¢HbIe Tena. AHU3OTPOIHS
. bu6mmoreka [IOK
42 CBOMCTB KpucTaIIOB. JKuakue
https://m.edsoo.ru/ff0c65f0
kpuctasl. CoBpeMEHHbBIE
MaTepHaIbI
[TnaBnenue U KpUCTATITU3AIIHSL.
43 VY aenbpHast TEIIOTa ILIABIIEHUS bubmorexa [JOK
' https://m.edsoo.ru/ff0c6708
Cybnumarus
bu6nunorexa [IOK
44 YpaBHeHHE TEII0BOro OanaHca httos://m.edsoo.ru/Ff0c6820
DJIeKTpU3anus Tell.
45 DnekTpudeckui 3apsa. J(Ba Buma BubmaoTexa HOK
i https://m.edsoo.ru/ffOc6bcc
AJIEKTPUICCKUX 3aPSI0B
[TpoBOAHMKY, TUINEKTPUKH U
46 MIOJIYTIPOBOJIHUKH. 3aKOH bubnnoreka [IOK
COXpaHEHHUs JIEKTPUYECKOTO https://m.edsoo.ru/ffOc6bcc
3apsa
47 B3aumogneiictBue 3apsa10B. 3aKOH bubmmorexa LIOK



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
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

Kynona. Toueunslit
JNIEKTPUYECKUN 3apsiy

https://m.edsoo.ru/ffOc6ced

Hanpssx€HHOCTD 3eKTpUYeCcKoro
nosis. [TpuHnun cynepno3unuu

bubmnorexa [JOK

48 .
3JIEKTpUYECKUX nosiel. Jlunuu https://m.edsoo.ru/ff0c6df2
HaANPSKEHHOCTH
PaGora cun
49 3JIEKTPOCTATHYECKOTO TIOJIS. bubnmoreka [IOK
[Torenuman. Pasnocts https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOAHMKY U TUAIIEKTPUKU B
50 3JIEKTPOCTATHYECKOM TIOJIE. bubnmoreka [IOK
JwsnexTpuyaeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
bu6nunorexa [IOK
51 OnekTpoémkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD IIOCKOTO
52 KOHJIEHCAaTOpa. DHEPTUs bubmorera [JOK
) https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOH/IEHCaTopa
JlaGopatopHas paboTa
53 "U3mepeHue 3MeKTpoEMKOCTH https://resh.edu.ru/
KOoHJeHcaTopa"
[IpuHUMD geicTBUs U
MPUMEHEHHE KOHACHCATOPOB,
KOIMUPOBAJIHHOIO ammapara,
54 P p https://resh.edu.ru/
CTPYHHOTO TIPUHTEpA.
DIIeKTpOoCTaTUYECKas 3aIIHTa.
3a3eMIIeHHE JIEKTPOPHUOOPOB
55 DIIEKTPUUYECKUI TOK, YCIOBUS https://resh.edu.ru/



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
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

€ro CYIIECTBOBaHUS.
[ToctosiHubIi TOK. Cuita ToKa.
Hanpsixenue. ConpoTuiieHue.
3akon OMa 1 yyacTKa Lenu

56

[NocnenoBarensHOE,
napaJjiesibHOe, CMEIIaHHOe
CO€JIMHEHUE NMPOBOJHUKOB.
JlaGopaTopHas paboTa
«M3yueHne cMenmaHHOro
COCJIMHEHUS PE3UCTOPOBY

bubnunorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MoImHOCTH
3JEKTPUUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma AJi OJTHOM
(3aMKHYTOM) 2IEKTPHUUECKON
uenu. Koporkoe 3ambikanue.
JlaGopaTopHas paboTa
«M3mepenne DJIC ncrounnka
TOKa U €r0 BHYTPEHHETO
COTIPOTUBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

DeKTpOHHAs IPOBOAMMOCTb
TBEPJIBIX METAJUIOB. 3aBUCUMOCTD
COINPOTHUBJIEHUS] METAIIJIOB OT
TEMIEPATYPHI.
CBepxnpoBOIUMOCTb

https://resh.edu.ru/

60

DJIEKTPUYECKUI TOK B BaKyyMe.
CBoiicTBa 3JEKTPOHHBIX MTyYKOB

https://resh.edu.ru/

61

[TonynpoBOIHMKH, UX
coOCTBEHHAas U MpUMeCHast

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

npoBoguMocTh. CBoiicTBa p—N-
nepexoja. IlomynpoBogHukoBssie

prOOpbI
DNEKTpUUYECKUNA TOK B pacTBOpax

62 U pacIulaBax dJIEKTPOJIUTOB. 1 bubnuoreka LIOK
DIIEKTPONUTHYECKAs https://m.edsoo.ru/ff0c82ba
Jccolanus. JJIeKTPOIU3
DJIEKTPUYECKUI TOK B ra3ax.

63 CaMOCTOSTEIbHBIN U 1 bubmmorexa [JOK
HECaAMOCTOATEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Ina3zma
DnexTpuueckue mprudopsl U

64 YCTPONCTBA U UX MPAKTHYECKOE 1 bubnunoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6006maromuit ypok 1 bubnmoreka [IOK
«DNEKTPOIMHAMHUKAY https://m.edsoo.ru/ff0Oc88be
KonTponbaas pabota mo Teme

66 «Qunekrpocraruka. [ToctostHHBIN 1 bubnuoreka IIOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cperax»

Pese i1 ypok. KoHTposbHas
%') " https.//m.edso0.ru/ff0c8c56
DJIEKTPOAMHAMHUKA

68 PezepBHblit ypok. O0o0maromuit 1 bubnnoreka [IOK

ypok 1o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I1O 68

[NPO'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

KoauuecTBo 4acoB

yactuy. Cuna Jlopenna. Pabota

cunbl JIopeHna

DJIEeKTPOHHBIE
~ Tema ypoka KonrTpoabnbie IIpakTnyeckue uuppoBLie
n/n Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
[TocTosTHHBIC MarHUTHI H UX
B3auMo/ieiicTBUE. MarHuTHOE
N bu6mmoreka [IOK
1 noJsie. Bextop MaruuTHOM 1 0 0
. https://m.edso00.ru/ff0c9778
MHAYKIUU. JINHUY MarHUTHOM
WHIYKIIAA
MarsuTHO€ 1MoJIe IPOBOHUKA C
5 TokoM. OmbIT Dpcrena. 1 0 0 Bu6nuoreka [JOK
B3anmoneiicTBre MpoOBOJHUKOB https://m.edsoo.ru/ffOc98fe
C TOKOM
Jlaboparopnas pabota
3 «/3yyeHne MaraHuTHOTO MOJIS 1 0 1 bubmorera [JOK
i https://m.edsoo.ru/ff0c98fe
KATYILKH C TOKOM)
JleficTBME MAarHUTHOTO MOJISI Ha
MPOBOJIHUK ¢ TOKOM. Cuiia
4 Awmriepa. JTabopaTtopHas paboTa 1 0 1 bubmuotexa [JOK
«HccnenoBanne neicTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOM»
JleficTBME MAarHUTHOTO TOJISl Ha
5 JIBUKYLIYIOCS 3apsSKEHHYIO 1 0 0 bubnnoreka [IOK

https://m.edsoo.ru/ff0c9df4



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

DIIEeKTpOMAarHuTHask MHIYKIUSL.
[loTok BeKTOpa MarHUTHOU
uaaykiun. 3C nHaIyKInu.
3aKOH 3EKTPOMarHUTHOM
nHaykuuu Papanes

https://resh.edu.ru/

JlaGopatopHas paboTa
«HccnenoBanue sBICHUSA
3JIEKTPOMArHUTHON MHAYKIIMM

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

NHnykTuBHOCTD. SIBIICHUE
camouuaykiuu. IJ1C
CaMOMHIYKIIMH. DHEPIHUsl
MAarHUTHOTO ITOJISI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIE

but6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MAarHHUTBbI, dJIEKTPOMArHUTHI,
JNEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTapHBIX YaCTHII,
MHAYKIIMOHHAS T€Yb

https://resh.edu.ru/

10

Oo6o0bmaromuit ypox
«MarHutHoe moJe.
DeKTpOMarHUTHAsE HHAYKIIHS

bubmuoreka [IOK
https://m.edsoo.ru/ffOcab82

11

Konrtponsnas padora o Teme
«MarsuTHoe 1oe.
DJIeKTPOMAarHUTHAS HHIYKIIHS

bub6nunorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB00O/THBIC MEXaHUYECKUE
koJjiebanus. ['apMoHnyeckue
KoJieOaHus. YpaBHEHUE
rapMOHUYECKHX KOJICOaHHH.

bubnuoreka [IOK
https://m.edsoo.ru/ffOcaf06



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

[IpeBpamienue 3uepruu

13

JlaGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTHU
Tepro/Ia MJIbIX KoJIeOaHUH
rpy3a Ha HUTH OT JJIMHBI HUTH U
MaccChl Tpy3a»

https://resh.edu.ru/

14

KonebarenbHbIN KOHTYD.
CBOOOAHBIC PJIEKTPOMArHUTHBIE
KoJIeOaHUS B MI€AILHOM
KojebaTeIbHOM KOHTYpE.
AHanorus Mexay
MEXaHHYECKUMU U
AIEKTPOMArHUTHBIMHU
KoJIeOaHUSIMU

but6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMmcoHa. 3akoH
COXPAHEHHUS SHEPTUH B
UJeaJIbHOM K0JIeOaTeIbHOM
KOHTYpeE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyXaroux
KojeOaHusax. BeiHyXeHHBIC
MeXaHHYeCKUe KoaeOaHus.
Pe3onanc. Beinyx/1eHHBIE
ANIEKTPOMATrHUTHBIC KOJIeOaHUs

but6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[IepemeHHBIH TOK.
CunycouganbHbIi nepeMeHHbIN
TOK. MOIIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICUCTBYIOIIEE 3HAYCHHUE CUJIBI
TOKa U HaIPSKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34



https://resh.edu.ru/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop.
[IpousBoacTso, nepegaya u
noTpeOIeHNE NEKTPUIECKOM
SHEpPruu

https://resh.edu.ru/

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE DIIEKTPUYECKOT O
3BOHKA, T€HEPATOPA
MEPEMEHHOI0 TOKA, JIUHUI
JNEeKTponepesad

but6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TIPH
MIPOU3BOJICTBE IJICKTPOIHEPTHH.
Kynberypa ucnons3oBaHus
AJIEKTPOIHEPTHHU B
MOBCEIHEBHOM KU3HU

https://resh.edu.ru/

21

MexaHuuecKkre BOJIHBI, YCIOBUS
pacnpoctpaneHnus. [lepuon.
CkopocTb pacnpocTpaHEHMs U
JuiMHa BOJIHEL. [lonepeunsie u
IIPOJI0JIbHBIE BOJIHBI

but6mmoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTb 3ByKa.
I'poMkocTh 3ByKa. BeicoTa TOHAa.
TemOp 3ByKa

bubmuoreka [IOK
https://m.edsoo.ru/ffOcccOc

23

SHGKTPOMaI‘HI/ITHBIC BOJIHBI, UX
CBOMCTBa U CKOpOCTh. [lIkana
OJICKTPOMAardiuTHBIX BOJIH

bub6nunorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

[TpuHIIUTIBEI pagUOCBS3U U
TeneBueHus. Pazsurue cpeacTs
cBsa3d. Paguomokarnus

https://resh.edu.ru/

25

KonTponbhas pabota

bub6aunorexa [HOK



https://resh.edu.ru/
https://m.edsoo.ru/ff0cc324
https://resh.edu.ru/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/

«Kosnebanus u BoHbI»

https://m.edsoo.ru/ffOcc6f8

[IpssmonuHeitHoe
pacnpocTpaHEHHUE CBETa B

26 . . https://resh.edu.ru/
oJIHOpoAHOM cpene. TodeuHblit
MCTOYHUK cBeTa. JIyd cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI

97 oTpaxkeHus ceta. [locTpoenue bubnuorexka HOK
n300pakeHUH B TUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceta. [lonHoe

28 BHYTPEHHEE OTpaKEHUE. bubnuoreka [IOK
[IpenenbHbIi yTOa MOJIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKECHUS
JlaboparopHast pabota

29 «I/ISMI; CHI:/IG n(f)KasaTeJI;I bubmmorexa [JOK

p https://m.edsoo.ru/ffOcd67a

MIPEIOMIICHUS CTEKIIa
JInnzsl. [locTpoenune
M300pakKeHUH B JIMH3E. bubnmnoreka [IOK

30 .
®opmyJsia TOHKOM JIMH3BI. https://m.edsoo.ru/ffOcddle
YBenuueHue JUH3bI
JlabopaTopHas pabota

31 «HccnegoBanme CBONUCTB https://resh.edu.ru/
M300paKeHUH B JIMH3aX»
Hucnepcus cBeta. CrioxKHBIN
coctaB Genoro cgeta. L[Ber.

32 JlaboparopHas padboTa https://resh.edu.ru/

«Habmonenne nucriepcuun
CBETa»



https://m.edsoo.ru/ff0cc6f8
https://resh.edu.ru/
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://resh.edu.ru/
https://resh.edu.ru/

Wntepdepennus caera.

bu6nunorexa [IOK
33 .
Jlucpparus ceta . https://m.edsoo.ru/ffOced22
JudpaxknuonHas pemeéTka
34 [lonepedyHOCTh CBETOBBIX BOJIH. bubmmorexa LIOK
[lonspuszanus ceera https://m.edsoo.ru/ffOcf02e
OnTrueckue mpruOOpHI U
35 YCTPOMCTBA U YCJIOBHS UX https://resh.edu.ru/
0€30MacHOT0 MPUMEHEHUS
['paHuIBl MPUMEHUMOCTH
36 KJIAaCCUYECKOW MEXaHUKH. but6mmoreka [JOK
[Toctynarsl cnenuanbHOU https://m.edsoo.ru/ffOcf862
TEOPUH OTHOCUTEIIEHOCTH
OTHOCHUTEIBHOCTD
37 OJTHOBPEMEHHOCTH. 3aMeJIEHUE bubmaorexa LIOK
P ) https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKPAIIEHUE JITTUHBI
DHEPrusi ¥ UMITYJIbC
38 PEIAATUBUCTCKON YaCTHIIBI. bubnmnoreka [IOK
CBs13b MaccChl ¢ IHEPruen u https://m.edsoo.ru/ff0cfc68
UMITYTECOM. DHEPTHsI TOKOS
KonTponbhas pabora «OnTuka.
39 OCHOBHI cIEIHAIBHON TEOPUH Eubmorexa HOK
P https://m.edso0.ru/ffOCF6f0
OTHOCUTEILHOCTH
40 ®otonsl. Popmyna [lnanka. bubnuoreka IIOK
DHeprus ¥ UMITyJabC GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEI0BAHUE Eub 1OK
HOJIMOTEeKA
41 otodddekra. OnbiTel A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akoHbl porodddexra. bu6mmorexa LIOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

VYpaBHeHue DiHIITEHA 17151
dotorddexra. «Kpachas
rpanuna» Gotorddexra

https://m.edsoo.ru/ff0d015e

JaBnenune cBeta. Onbite [1. H.

bu6mmoreka [IOK
43 JlebeneBa. Xumudeckoe
. A https://m.edsoo.ru/ff0d04a6
JIEHCTBHE CBETA
TexHuueckue yCcTpoicTBa u
MPAaKTUYECKOE MPUMEHEHHUE:

44 P p https://resh.edu.ru/
(dhoTosmeMeHT, (HOTOTATUHK,

COJTHEYHas OaTapesi, CBeTOIUO/

45 Pemenue 3anau no teme bu6mmorexa [IOK
«DIJIEMEHTBI KBAHTOBOM OIITHKN https://m.edsoo.ru/ff0d0302
Mogenbs aroma TomcoHna.

OmnbiThl Pesepdopaa mo bubnuoreka IIOK

46
pacCesHUIO O-4aCTHLL. https://m.edsoo.ru/ff0d091a
[Inanerapnas Mojenb aToMa

butmmoreka [JOK
47 [Toctynatel bopa
y p https://m.edsoo.ru/ffOdOafa
N3nydyenue u noruomeHue

48 (OTOHOB MpH Mepexo/ie aToma ¢ bubnnorexa [IOK
OJIHOT'O YPOBHSI DHEPI'UU Ha https://m.edsoo.ru/ff0dOafa
Ipyroui. Buasl CrieKTpoB
BonHoBwIe cBOlicTBA YacTHII.

Bomnnel ne bpoiins.
49 KopmyckynsipHo-BOITHOBO# bubmmorexa [JOK
PHYCKYTAD https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CIIOHTaHHOE 1
BBIHY)KJICHHOE U3JTy4YCHHE
50 OTKpbITHE paIMOAKTUBHOCTH. bu6mmoreka [IOK

OmnsiTel Pesephopaa mo

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/
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
https://m.edsoo.ru/ff0d0fd2

OIIPCACIICHUIO COCTaBa
PAAUOAKTUBHOI'O U3JTYYCHUA

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3nydeHus. Biousaue
PaANOaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

https://resh.edu.ru/

52

OTKpbITHE POTOHA U HEUTPOHA.
N3oronsl. Anbda-pacmna.
DJEeKTPOHHBIN U MO3UTPOHHBIN
6era-pacnan. ['amMma-uznyuenue

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

53

DHeprus cBS3H HYKJIOHOB B
anpe. SlnepHsle peakuuu.
SAnepusrii peaxtop. [IpoGiemsr,
NEePCIEKTUBBI, SKOJIOTHYESCKHE
aCIICKTHI SIIEPHON SHEPTeTHUKH

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTapHbIEC YACTHUIIBI.
OTkphITHE TO3UTPOHA. METO B
HaO0JII0/IEHUs U pErUCTpaluu
3J€MEHTapHBIX YACTHII.
Kpyrastit cton
«DyHaamMeHTaIbHbIE
B3aumozencTeud. ENMHCTBO
(bu3MUeCcKoil KapTHHBI MUPaY

butmmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro neoda.
Co3sBesnus, spKue 3BE3/bI,
IUTAHETHI, UX BUOUMOE
nBkenre. CoaHeyHast CHCTEMA

https://resh.edu.ru/

56

Comnsaue. ConHeyHas
AKTUBHOCTD. I/ICTOLIHI/IK E)Hepl"I/II/I

https://resh.edu.ru/



https://resh.edu.ru/
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/
https://resh.edu.ru/

CoiHna 1 3BE31

57

3BE3/1bl, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3]IbI
IJIaBHOM 1OCJI€I0BATEIbHOCTH.
BuyTtpeHHee cTpoeHue 3BE31.
CoBpeMeHHbIE NPECTABICHUS O
MIPOUCXOKACHUN U IBOJIIOLIUHI
ComHIia 1 3BE311

https://resh.edu.ru/

58

Mneunsii [1yts — Hama
lNanaktuka. [lonoxenue u
nBkenue Comana B ["amakTuke.
lNanaxtuxu. Y€pHbIE IBIPHI B
SIIpax rajlakTHK

https://resh.edu.ru/

59

Bcenennas. Pa3beranue
ranaktuk. Teopust bosbmoro
B3pbIBA. PEIMKTOBOE M3ITydeHHE.
Meraranaktrka

https://resh.edu.ru/

60

Hepemennsie npo6iieMbl
aCTPOHOMMHU

https://resh.edu.ru/

61

KontponbHas pabora
«DNEMEHTHI aCTPOHOMUH U
acTpoPpU3UKM»»

https://resh.edu.ru/

62

O60o6mmaromuii ypok. Ponb
(U3MKN ¥ aCTPOHOMUH B
YKOHOMHYECKOM,
TEXHOJOTHUYECKOM, COIMaTbLHOU
1 dTUYECKOH cdhepax
NEeSITENbHOCTH YeIOBeKa

https://phys-
ege.sdamgia.ru/

63

O606maromuit ypok. Ponb u

https://phys-
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MeCTO (PU3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MHupa

ege.sdamgia.ru/

O6o06maromuii ypox. Posb
¢uznueckoit Teopuu B

https://phys-

64 . 1 .
(hopMUpPOBaHUY MPEICTABICHUN ege.sdamgia.ru/
0 ¢u3nuecKoi KapTUHE MHUpa
O6o06matomuii ypok. Mecto
(bu3nueckoi KapTUHBI MUpa B
https://phys-
65 o01ieM psily COBpEMEHHBIX 1 _
ege.sdamgia.ru/
€CTeCTBEHHO-HAYYHBIX
MpeICTaBICHUI 0 MPUPOe
PesepBHbIil ypok. MarautHoe
https://phys-
66 moJie. DJIeKTPOMarHuTHAs 1 _
ege.sdamgia.ru/
WHIYKITHAS
PezepBHbiii ypok. Onrtuka.
. https://phys-
67 OCHOBBI crielIMANIBHON TEOPUU 1 )
ege.sdamgia.ru/
OTHOCUTEIBHOCTH
Pesepnblii ypok. KBantoBas
68 ¢u3nka. DIeMeHTHl ACTPOHOMUU 1 bubamorera LIOK
) https://m.edso0.ru/ff0d1784
1 acTpo(hU3UKH
OBIIEE KOJIMYECTBO YACOB 68

1O [TIPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

» ®usuka, 10 kimace/ I'eanenmreitn JI.O., bynatosa A.A., Kopauise 1.H.,
Komknna A.B., O01ecTBo ¢ orpaHM4eHHON 0TBETCTBEHHOCThI0 « BUHOM.
JlabGopatopus 3HaHuN»; AKIIMOHEpHOE 0011ecTBO «M3aaTENnbhCTBO
«IIpocemienue»

» ®usuka, 11 kmacc/ I'eanenmreitn JI.3., bynatopa A.A., Kopuunses 1.H.,
Komkuna A.B., O6miecTBo ¢ orpaHu4eHHON 0TBeTCTBeHHOCThI0 « BUHOM.
Jlabopatopus 3HaHMIT»; AKITMOHEPHOE 0011ecTBO «M31aTENbCTBO

«[Ipocsemienue»

METOANYECKUE MATEPUAJIBI JJISA YUUTEJIA
®dusuka. ['oroBumcs k EI'D. MaTtepuaisl 11 SKCIIpecC-TOArOTOBKH: yu4eOHO-
Meroaudeckoe mocooue I'eanenmreitn JI.3., bymarora A.A., Kopuunser 1.H.,

Komkuna A.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/

https://phys-eqge.sdamagia.ru/

https://fipi.ru/ege

https://infourok.ru/
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