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MNOACHUTEJIBHASA 3AITIUCKA

IIporpamma no ¢uznke 6a30BOT0 YpOBHS Ha YPOBHE CpEIHETO 00IIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE ITOJIOKEHHH
1 TpeOoBaHMIA K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOM mporpaMmsl, mpenctaBieHHBXx B @T'OC COO, a takxe ¢
yuérom ¢enepanbHON paboueil mporpaMMbl BOCIUTAHUS M KOHLENLMUH IpenojaBaHus ydeOHoro mpenmera «®usuka» B
o0pazoBaTenbHBIX opranuzanusx Poccuiickoit @enepannu, peaM3yomnx OCHOBHBIE 00pa30BaTeIbHbIE IIPOrPAMMBI.

ConepxaHue TporpaMMbl 10 (M3UKE HANpaBieHO HAa (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM KapTHHBI MHpa
obyuatomuxcst 10—11 knaccoB npu o0ydeHUH X (U3MKe Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/ESTEIBHOCTHOTO IMOJX0Ja.
[Iporpamma mo d¢usuke coorBerctByer TpeboBanusiM PI'OC COO K maHUpyeMBIM JIMYHOCTHBIM, HPEJAMETHBIM U
METapEeIMETHBIM PE3yJIbTaTaM OOYYEHHS, a TAKXKE YIUTHIBAET HEOOXOJMMOCTh PEANN3a MEXKIIPEAMETHBIX CBSI3€H (DU3UKH C
€CTEeCTBEHHO-HAYYHBIMH y4EOHBIMU NpeaMeTaMu. B Hell onmpenenstoTcst OCHOBHBIE HENH U3YdIeHHUs (GM3UKH Ha YPOBHE CPEIHETO
ob1ero o0pa3oBaHus, IJIAHUPYEMBIE Pe3yJIbTaThl OCBOCHHS Kypca (DM3HMKU: JIMUHOCTHBIC, METAIlPEAMETHBIE, NPeAMETHbIE (Ha
06a30BOM ypOBHE).

IIporpamma 1o ¢pu3nKe BKIFOYALT:

e  IUIAHUpPYEMBIC PE3yJbTaThl OCBOEHHS Kypca (DM3UKK Ha 0a30BOM YPOBHE, B TOM YHCIIE TPEIMETHBIE PE3YJIbTaThl 10

rojaM oOyUYCHHUS;

e cozepkaHue yueOHoro npeaMera «Pu3nuKay 1o rogaM oOydeHHs.

®duznka Kak Hayka o HaubOoJsiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYNAs B KauecTBE YYEOHOTO MpPEAMETa B IIKOJIE, BHOCUT
CYIIECTBEHHbIH BKJaJ] B CHCTEMY 3HaHHMH 00 okpykaromieM mupe. LIkonbHbBIH Kypc (U3HMKM — CHCTEMOOOpasyIOIIUil [uist
€CTECTBEHHO-HAYYHBIX YIEOHBIX NIPEAMETOB, IIOCKOJIBKY (PU3HUECKHE 3aKOHBI JIEXKAT B OCHOBE IPOIIECCOB U SIBICHUH, H3y9aeMbIX
XUMHeH, Onomnorueit, pu3ndeckoit reorpadueit u actponomuell. Vcmons3oBaHne W aKTUBHOE NMPUMEHEHHE (U3UUECKUX 3HAHUH
OIpezIesIseT XapaKkTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B chepe SHEPreTUKH, TPAaHCIIOPTa, OCBOSHUS KOCMOCA, TTOJTyYEHUs
HOBBIX MAaTepHalioB C 3aJaHHBIMH CBOICTBaMH M Jpyrux. M3ydenume (u3nkm BHOCUT OCHOBHOW BKIaa B (OPMHUPOBAHHUE
€CTECTBEHHO-HAYYHOH KapTHHBI MHpa oOydarommxcs, B (JOpMHpPOBaHHWE YMEHHI NMPUMEHITh HAYYHBIH METO] IMO3HAHUS NPHU
BBITIOJTHEHUU UMH yueOHBIX UCCIICAOBAHUI.

B ocHOBY kypca (hu3MKH 17151 yPOBHS CpeTHEr0 001Iero 00pa3oBaHusl MOJNIOKEH P/ UeH, KOTOpbIe MOXKHO PaccMaTpUBATh
KaK TPHUHIHIBI €TO IOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBHM € HEHl KypC SIBJISETCS JIOTHUECKH 3aBEPUIEHHBIM, OH COACPKUT MaTepHall U3 BCEX
pa3nenoB (GU3MKH, BKIIIOYAET KaK BOMPOCHI KIIACCHYECKOH, TaK K COBPEMEHHOU (PU3MKH.

Hoes eenepanusayuu. B cOOTBETCTBHY ¢ HEeH MaTepuall Kypca GU3NKH 00beJMHEH BOKPYT (GU3HIECKUX TeOpuid. Bemxymim
B Kypce sIBIsieTcs] GOpMHUPOBaHUE MTPEACTABICHNI O CTPYKTYPHBIX YPOBHSAX MaTepuH, BEIIECTBE U I1OJIE.

Hoes cymanumapusayuu. E€ peanusaiys npeamnonaraeT UCIOIb30BaHIE T'yMaHUTapPHOTO NOTEHIMaNA (U3NUecKol HayKy,
OCMBICIICHHE CBSI3M pa3BUTUS (U3MKM C pPa3BUTHEM OOIIECTBA, a TaKKe C MHPOBO33PEHYECKUMH, HPAaBCTBEHHBIMU U
9KOJIOTMYECKUMU TPOOIeMaMH.

Hoes npuxnaonoii nanpaenennocmu. Kypc Gu3uku mpeanosiaraeT 3HAKOMCTBO C HIUPOKUM KPYrOM TEXHMYECKUX H
TEXHOJIOTHYECKUX MPUI0KEHUI U3yUEHHBIX TEOPHH U 3aKOHOB.

Hoes sxonocuzayuu peann3yercsl IOCPEJICTBOM BBEACHHS SJIEMEHTOB COJCP)KaHMS, IOCBSIMIEHHBIX 3KOJOTMYECKUM
npobJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH M TEXHOJOTHMH, a Takke OOCYXIeHus IpodiemM
PaMOHATIBHOTO MPHUPOIONIONB30BAHUS U SKOJIOTHIECKOI 0€301MacHOCTH.

Crep)KHEBBIMH DJIEMEHTAaMH Kypca (M3MKH Ha YPOBHE CpPEIHEro OOIIero 0O0pa3oBaHMs SBIIOTCA (U3MYECKHE TECOPHUH
(popMupoBaHHE NPEACTABICHUH O CTPYKTYPE MOCTPOCHUS (PU3NIECKON TEOPUH, poin (PyHIAMEHTAJILHBIX 3aKOHOB M IIPHHITUIIOB
B COBPEMEHHBIX IPEACTaBICHUSIX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPHH, IS OIMCAHUS €CTECTBCHHO-HAYYHBIX SIBICHUH H
MIPOIIECCOB).

CHUCTEMHO-/JICATEILHOCTHBI  TOAX0A B Kypce (HM3MKM peanu3yercss TIpexae BCero 3a CY€T OpraHu3aluu
SKCIEPUMEHTANBHON AedaTenbHOCTH obOydarommxcs. st 6a30Boro ypoBHS Kypca (DM3WKM — 3TO HCHOJB30BAHHE CHUCTEMBI
(pOHTATBHBIX KPaTKOBPEMEHHBIX AKCIEPHMMEHTOB M J1aOOpaTOPHBIX PaboOT, KOTOpHIE B MporpaMMe IO (HU3NKe OOBEAWHEHHI B
OO CIIMCOK YYEHUUYECKHUX MPAaKTHYECKUX pa0oT. BrlneneHune B yka3aHHOM IepedHe J1abopaTopHbIX paboT, MPOBOAUMBIX IS
KOHTPOJISI U OLEHKH, OCYIIECTBIISCTCS YYaCTHUKAMH 00Opa30BaTEIbHOIO TIpoliecca UCXOIS W3 OCOOCHHOCTEH IIaHUPOBAaHHS U
ocHammeHusi kabmuera ¢msuku. [Ipm »TOoM obecneumBaeTcs OBIaNeHHE OOYYAOUMMECS YMEHHSIMH TPOBOAWTH KOCBEHHEIC
M3MEPEHUs, UCCIIEIOBaHMS 3aBUCUMOCTEH (PM3MUECKHUX BEJIMYMH U MIOCTAHOBKY OIIBITOB I10 MIPOBEPKE MPE/TIOKEHHBIX THITOTES.

Bospiioe BHUMaHHME yJenseTcsl PEIICHHWIO PAacu€THBIX M KadeCTBEHHBIX 3amad. [Ipm aToM Ui pacuéTHBIX 3anad
MPUOPUTETOM SIBISIIOTCSA 33734l C SIBHO 3aaHHOM (pr3muecKol MOMAEhI0, MO3BOJSIOIINE MPUMEHSATh W3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OIHOTO pasfena Kypca, TaKk W WHTETPUPYS 3HAHWA W3 pasHBIX pasfenoB. [l KadecTBEHHBIX 3ajad
NPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl HA OOBSCHEHHME NPOTEKaHHS (U3MYECKUX SIBICHUH M IPOLECCOB B OKPY)KAIOIIEH KHM3HHU,
TpeOyromnye BpIO0pa pU3n4ecKoi MOIENHN VISl CUTYalUH IPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.



B cootBerctBun ¢ tpeboBanusimu OPI'OC COO k MarepHalbHO-TEXHUYECKOMY OOCCIEYCHHI0 y4eOHOro mpoiiecca
0a30BbIil ypOBeHb Kypca (PU3MKM Ha ypOBHE CpeIHEero oOuiero oOpa3oBaHWs JOJDKEH HM3ydaTbCsl B YCIIOBHSX IPEIMETHOTO
KaOmHeTa (U3WKU WM B YCIOBHAX MHTEIPHPOBAHHOTO KaOWHETa IMPEIMETOB €CTECTBEHHO-HAyYHOTrO NUKIa. B kabunere dhuznkn
JIOJDKHO OBITH HE0OXOAMMOE JTabopaTopHOe 000pyAOBaHHE IS BBHIIOJTHEHUS YKa3aHHBIX B IPOTpaMMe IO (PH3UKe YUYCHHYECKIX
NPaKTHYECKUX paboT M JEMOHCTPAMOHHOE 000PYI0BaHHE.

JlemMoHCTpanmoHHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBHUHM C IPHHIMIIOM MHHHMAJIBHOH JIOCTATOYHOCTH H
o0ecreunBaeT MOCTAHOBKY IEPEUHCIICHHBIX B MIPOTpaMMe MO (HU3HKE KITIOYEBBIX JEMOHCTPAIMI JUI UCCIECAOBAHUS M3y9acMbIX
SIBJICHUH ¥ MIPOLIECCOB, IMITUPUYECKHUX U (YHIaMEHTAJIBHBIX 3aKOHOB, UX TEXHUUECKHUX ITPUMEHEHHH.

JlabopaTopHoe 000pyIOBaHHE ISl YICHUYECKUX NPAaKTHIECKUX paboT GopMHUpyeTcs B BHIE TEMATHYECKUX KOMILIEKTOB 1
obecrieunBaeTcss B pacuére OJHOTO KOMIUIEKTa Ha JBYX OOydYaromuxcs. TeMaTHdecKhe KOMIUICKTHI JIaOOpaTOpHOTO
000pyOBaHUS JOJDKHBI OBITH NOCTPOECHBI HAa KOMIUIEKCHOM HCIOJNB30BAHMH aHAJIOTOBBIX M IM(POBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM B BHJE IHU(POBBIX J1a00paTOPHi.

OCHOBHBIMH HEJSIMH N3ydeHHs (r3uKH B 00IIeM 00pa30BaHUH SIBIISTIOTCS:

e (dopMHpOBaHHE WHTEpeca M CTPEMIICHHS OOYJalOmMMXCs K HAyYHOMY H3YYCHHIO IIPUPOJBI, DPAa3BHTHE HX

HMHTCJICKTYAJIbHBIX U TBOPYECKUX CHOCO6HOCTeﬁ;
L4 Ppa3BUTHUC Hpe[[CTaBHeHI/Iﬁ O HAayYHOM METOAC IIO3HAHUA H (I)OpMI/IpOBaHI/Ie HCCICAOBATCIBCKOIO OTHOLICHUA K
OKPYXKAIOIINM SBICHUSIM;

e  (opMupoBaHKE HAYYHOTO MHPOBO33PCHHS KaK pe3yJibTaTa U3y4YCHUs OCHOB CTPOCHHS MaTepHH U (HyHIAMECHTAIbHBIX

3aKOHOB (pU3MKHY;
e  (opMupOBaHHE YMEHHI OOBSICHATD SBICHUS C UCIIOIB30BAHNEM (PU3NUECKUX 3HAHUH M HAYIHBIX JIOKa3aTEIbCTB;
e  (opMHpOBaHHE NPEACTABICHUH O POIN (PU3UKH IS Pa3BUTHUS JPYTHX €CTECTBEHHBIX HAYK, TEXHUKN M TEXHOJIOTHH.
JlocTmxkeHne 3THX 1ieeld o0ecreunBaeTcs peleHneM CleTyouX 3a/1a4 B Ipolecce U3y4eHus Kypca (GU3UKH Ha YpOBHE
CpeqHero o0IIero o0pa3oBaHMUs:
e  TpHOOpEeTeHHE CHCTEMBI 3HAHWN 00 OONMX (HU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHAX, BKIIOYAs MEXaHHKY,
MOJIEKYJISIPHYIO (PU3HKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M JIEMEHTHI aCTPO(UIUKH;

e (opMupoBaHHME YMEHHIA PUMECHATh TEOPETHUUCCKHE 3HAHUS JJIs1 OOBACHCHUS (PU3MUCCKUX SBICHUH B MPUPOIE U JIJIS
NPUHATHUS IPAKTHYECKHUX PEIICHUH B TOBCETHEBHOM XKN3HH;

e  OCBOEGHHE CIIOCOOOB pEIleHHUs pa3lIMuHbIX 3a/1a4 C SBHO 33JaHHOI (U3MUYECKOil MOJIENIbIo, 3a/1ay, MoApa3yMeBaloOLINX
CaMOCTOATENbHOE CO3/[aHue (HU3NUECKOI MOJIEIIH, aJIeKBATHON YCJIOBUSIM 33/1a4H;

e TOHMMaHHE (PM3UYECKHX OCHOB M NPHHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHUYECKHX IPOIECCOB, UX
BIIMSTHUSL Ha OKPYKAIOIIYIO CPEy;

e  OBJIAJICHUE METOJIAMH CaMOCTOSTEIBHOIO IUIAHUPOBAHHMS M NPOBEACHHS (H3MYECKUX DKCIIEPUMEHTOB, aHajIu3a U
MHTEpIpEeTANH HHHOPMALINH, ONPEIEIICHHS IOCTOBEPHOCTH TIOJI[yYEHHOTO Pe3yJbTara;

e  CO3JaHUE YCIOBHH ISl Pa3BUTHSA YMEHHH NMPOEKTHO-MCCIIE0BATEIECKON, TBOPUECKOH eI TEILHOCTH.

Ha n3yuenne ¢usuku (6a30BbIi YpOBEeHb) Ha YPOBHE cpejiHero obiero odopasoBanus orBoautcs 136 yacos: B 10 kiacce —
68 gacoB (2 yaca B Hejiento), B 11 kiacce — 68 "acoB (2 yaca B HEZIEHo0).

[Ipennaraemslii B mporpaMmMe 1o (Gpu3MKe NepedeHb Ja00paTOPHBIX M MPAKTUIECKUX paboT ABISIETCS PEKOMEH/I0OBAHHBIM,
YUUTEINb JIeNaeT BbIOOp NPOBEACHHS JIA00PATOPHBIX PaOOT M OMBITOB € YUETOM WHIUBH/YaIbHBIX 0COOEHHOCTEI 00yYatommxcs.



COJEPXAHUE OBYUEHUSA
10 KJIACC

Paszpnen 1. ®u3uka M MeTOABI HAYYHOI'0 NIO3HAHUSA
®usnka — Hayka o npupoae. HayuHble METOIBI O3HAHMS OKPYXKAIOIIET0 Mupa. Pois 3KcriepuMeHTa 1 TeopHuHr B IIpolecce
TIO3HAHMS TIPUPOABL. DKCIIEPUMEHT B (PU3UKE.
MonenmupoBanne (U3WYECKUX SBICHUN W mporieccoB. Haydunsie rumoTe3sl. Ou3myeckue 3aKOHBI M TEOpUH. | paHUIIBI
MIPUMEHUMOCTH (pr3ndecKux 3aKoHOB. [IpyHINI COOTBETCTBHUS.
Ponb n MecTo uzuku B GOpMHUPOBaHUH COBPEMEHHON HAYYHOH KapTHHBI MHUpPa, B IPAKTUUECKOHN eI TEILHOCTH JIFO/ICH.
Jlemoncmpayuu
Amnanorossle 1 IU(POBEIE U3MEPHUTEIbHBIE TPHOOPHI, KOMITBIOTEPHBIE TATIHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanmueckoe ApmwKkeHne. OTHOCHTEIFHOCTh MEXaHUIECKOTO IBIDKeHUs. Cuctema otcuéra. TpaeKTopus.

IlepemerieHne, CKOPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHUE MaTepUaIbHOI TOUKHU, UX MPOEKLUHU Ha
ocH cucTeMbl KoopauHat. Ciio)keHre NepEMELICHUH U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOpEHHOE TPSMOIMHEHHOE ABIKeHHE. | 'padku 3aBHCHMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS,
IIyTH U TIepeMEelIeHHs] MaTepHAIbHON TOUYKH OT BPEMEHHU.

CBoOonHOE maicHue. Y CKOPEHUE CBOOOIHOTO MaJCHUS.

KpuBonunelinoe nBukeHue. [[BrkeHHE MaTE€pUAIBbHOM TOYKH MO OKPYXXKHOCTH C IOCTOSIHHOM MO MOJIYJIIO CKOPOCTBIO.
YrioBasi CKOpOCTb, JJUHEHHAs CKOpocTh. [lepron u yactora obpamienus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuueckue yCTpONCTBA W MPaKTUYECKOE NPUMEHEHHE: CHUAOMETp, IBUWXKEHHE CHaps/IOB, IEMHblE U peMEHHBIC
nepenayu.

Lemoncmpayuu

Mojenb cucTeMbl OTCUETa, WIDTIOCTPALIUS KUHEMATHYECKUX XapaKTePUCTUK JIBHYKEHUSI.

IIpeobpa3oBanue IBMKEHUH € UCTIOIB30BaHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Tea B BO3AyXe U B Pa3peKEHHOM POCTPAHCTBE.

HaGmronenue aprkeHust Tena, OpOIIEHHOTo MO YIJIOM K TOPH30HTY U TOPU30HTAIIBHO.

W3mMepeHne yckopeHHus CBOOOTHOTO MaACHHS.

Hampasiienue ckopocTH Npu IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

W3ydenne HepaBHOMEPHOTO JIBIXKEHUS C IIEIIBIO OIIPE/IeNICHIsI MTHOBEHHOM CKOPOCTH.

HUccnenoBanue COOTHOLIEHUS MEXKIY Ty TSIMH, IPOWIEHHBIMU TEJIOM 32 [IOCIIE0BATEIbHbIE PABHbIE IPOMEXYTKH BPEMEHHU
[IpY PAaBHOYCKOPEHHOM JIBH)KEHUM C HaYaJIbHON CKOPOCThIO, PABHOM HYIIIO.

N3yueHue qBUXKEHYS IHAPUKA B BA3KOW XKUJIKOCTH.

W3ydenne nBIKeHUS Tena, OpOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocurensHocTH I"anunes. Ilepselii 3akon HeroToHa. IHEepruanbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHnun cynepnosuiiu cui. Bropoi#t 3akoH HpioToHa 171 MarepuanbHON Touku. TpeTuit 3akoH
HeroToHa 1151 MaTepualibHbIX TOYEK.

3akoH BceMHupHOro taroteHus. Cuna tsbxectd. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bugpl Tperns (mokosi, ckonbxeHus1, kaueHus ). Cuna tperns. Cyxoe Tpenue. Cuiia TpeHHS CKOJBXCHUS M CHIIa
Tpenus nokos. KoaddunueHt tpenus. Cuiia CONPOTUBIICHUS MPH IBIKCHUH Tella B )KUIKOCTH WIIH Ta3e.

[octymaTtensHOE M BpamaTeIbHOE IBHKEHHE a0COTFOTHO TBEPIOTO Tela.

MoOMEHT cuibl OTHOCUTENBHO OcH BpanieHus. [1nedo cuibl. Y ciaoBus paBHOBecHs TBEPJIOTO Tea.

TexHuyeckre ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: TOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHEepUUU.

CpaBHeHHe Macc B3aUMOJCHCTBYIOIUX TE.

Bropoii 3akon HeroTona.

W3mepeHnue cuil.

CroxeHune cui.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Jie()OpMAIIHH.

HesecomocTs. Bec Tena npu yckopeHHOM MOabEME U MAJCHUH.

CpaBHEHHE CHIJI TPEHUS TTOKOS, KAUEHHUS U CKOJIBKCHUSI.

VYcnoBus paBHOBecHst TBEPAOTO Tesa. Bubl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol



Wzydenue aBrxeHMs OpycKa 10 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIINX B TIPY>KHHE U PE3MHOBOM 00pasiie, OT uxX nehopMaluy.

HccnenoBanue ycinoBuil paBHOBECHs TBEPAOTO TeJla, UMEIOIIET0 OCh BpalleHHS.

Tema 3. 3akonvl coxpanenus ¢ mexanuke

Wmnynec MaTtepraiabHON TOYKH (Tesia), CHCTEMBI MAaTE€PHANBHBIX TOYEK. VIMITyTbC CHIIBI M M3MEHEHHE UMIyJbca Teja.
3aKoH COXpaHEHHUS UMITyJIbca. PeakTHBHOE TBIKEHHE.

PabGota cuiabl. MOIIHOCTD CHIIEL.

Kunermueckas sHeprus MaTepuaibHOH Toukn. TeopeMa 00 M3MECHEHUH KHHETHIECKOW YHEPTHH.

[orennmansaas sHeprus. [loTeHIMaNbHAS SHEPTHA YIIPYTo OeOpMHPOBAaHHOHN NPy KUHEL. [loTeHIMANIBEHAS YHEPTHS Tea
BOJIM3U MOBEPXHOCTH 3EeMIIH.

[oTeHIManbHBIC W HEMOTCHIMAJIBbHBIC CHIIBL. CBsA3b pabOTHl HEMOTCHIMAJBHBIX CHJ C H3MCHCHHEM MEXaHHUYCCKOU
SHEPTHUH CHCTEMBI TeJl. 3aKOH COXpaHEHUS MEXaHUIECKOI SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUSI.

TexHuyeckre ycTporucTBa U MPAKTUIECKOE MPUMEHEHHE: BOAOMET, KOMEDP, MPY>KUHHBIM MUCTOJIET, IBUKEHHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEHUS IMITYJIbCA.

PeakTrBHOE nBIKEHUE.

[epexon moTeHIATBHOM YHEPTHH B KHHETHIECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3ydenue abCOMIOTHO HEYIIPYTOro yaapa ¢ MOMOIIBIO IBYX OJWHAKOBBIX HUTSHBIX MasSTHHUKOB.

HccrnenoBanue CBsI3U pabOThI CHJIBI ¢ M3MCHEHHEM MEXAHMYCCKON SHEPIMU Tejla Ha MPUMEPE PACTSHKCHUS PE3MHOBOIO
KTyTa.

Pa3gen 3. MoJiexysipHas pu3uKa 4 TEPMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJOKEHUS MOJCKYJIPHO-KHHETHICCKOH TEOPHH W HMX OIBITHOE OOOCHOBaHWE. BpOyHOBCKOE IBIKEHUE.
Juddysus. Xapakrep IBUKEHHS M B3aMMOJACHCTBHUS YacTHIl BellecTBa. Mozenu CTpoeHus ra3oB, KUAKOCTEH U TBEPIBIX TET U
00BSICHEHHE CBOMCTB BEIECTBA Ha OCHOBE 3THUX Mojeiei. Macca u pasmepbl Mosiekys. KomwuectBo BemecTBa. [loctostHHAs
ABoraspo.

Temnosoe paBHOBecue. Temneparypa u e€ usmepenue. Illkana remneparyp Lenbcus.

Mogenp uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOI TEOpUH HAeaNbHOro rasza. AOcomoTHas
TeMIleparypa Kak Mepa CpelHed KMHETHMUYECKON 3HEpruM TEIUIOBOro JABMKeHHUs vactul rasa. lllkama temneparyp KenbBuna.
l'azoBrie 3akonHbl. YpaBHenue MenneneeBa—Kaneilipona. 3akon JlaneToHa. M3ompouecchl B HIAEAJILHOM ra3e ¢ IMOCTOSHHBIM
KOJIMYECTBOM BelecTBa. [ paduueckoe mpeacTaBiIeHne H30MPOIECCOB: H30TepMa, H30X0pa, n300apa.

TexHUUECKHE YCTPOUCTBA U IPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OmBITHI, I0Ka3bIBAIOIINE TUCKPETHOE CTPOCHHE BelecTBa, (hoTorpaduu MOJIEKYJI OPraHMYECKUX COeTMHEHHH.

OmnbiTe! 10 U dy3UH KUAKOCTEH U Ta30B.

Moens OpOyHOBCKOTO JBIKEHHS.

Mognens onbita HlTepHa.

OmnBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHNE MEXMOJICKYIIPHOTO B3aUMOACHCTBHSL.

Mogaens, HUTIOCTpUpYIOLIasi IPUPOLy JABICHHS ra3a Ha CTEHKH COCy[a.

OnBIThI, WJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UAECATBHOrO rasza, H30MpOLECChI.

Yyenuuecxuii sxcnepumenm, rabopamopuvie pabomol

OmpenenieHne Macchl BO3/lyXa B KIIAaCCHOM KOMHAaTe Ha OCHOBE M3MEpEHHMH 00bEMa KOMHATBHI, IABJICHHUS M TEMIIEPaTyphI
BO3JlyXa B HEMl.

HccrnenoBanne 3aBUCUMOCTH MEXTy TapaMeTPaMH COCTOSHUS pa3peXeHHOTO rasa.

Tema 2. Ocnosbt mepmoouHamuKu

TepmoanHamuueckas cucTeMa. BHyTpeHHSSI SHeprusi TEPMOJMHAMHYECKOM CHCTEMBI M CIOCOOBI €€ H3MEHEHHMS.
KomngectBo TtemmoTel W pabota. BHyTpeHHSs SHeprus OJHOATOMHOTO HJIEAJbHOIO Tas3a. Bwuasl Teruromepenadn:
TEIUIONPOBOAHOCTh, KOHBEKIINS, H3NTyUeHHE. Y JeNTbHast TeIUNIOEMKOCTh BeriecTBa. KonndecTBo TEIIOTH MpH TerIonepeaaye.

[Tonsitue 06 anmabarHoM mnpouecce. IlepBblil 3akoH TepMoauHamMuKH. [IpuMeHeHHe NepBOro 3aKOHA TEPMOAWHAMHUKH K
n3onpoueccaM. ['paduueckast nHTEpHpeTays paboThI rasa.

Bropoii 3akoH TepmoanHaMuku. HeobpaTUMOCTh TIPOIIECCOB B TIPHPOJIC.

TemnoBele MamuHbl. [IpUHIUNBI AEWCTBUS TEIUIOBBIX MamMH. [IpeoOpa3oBaHWs SHEPrHMM B TEIUIOBBIX MAIIHHAX.
Koappunnent nonesznoro peiicreust termmoBoi Mamuusl. Lk Kaprao u ero koaddunment nonesHoro aeicTBust. IKOJIOrHYECKUE
MIPOOIIEMBI TEIUIOIHEPTETHKH.

TexHuueckue yCTpOHCTBa M MpPAaKTHYECKOE NMPUMEHEHHE: IBUTATENhb BHYTPEHHEIO CTOpaHMSA, OBITOBOH XOJOAWMIHHHK,
KOHJIUIOHED.

Jlemoncmpayuu



W3MeHeHrne BHYTPCHHEH DHEPTUU Telia MPU COBEPIICHHH PaOOTHI: BBUICT MPOOKH M3 OYTBUIKH IOJ JEHCTBHEM CHKATOTO
BO31lyXa, HarpeBaHue d(upa B JaTYHHOH TpyOKe myTéM TpeHUs (BUICOIEMOHCTPAITHS).

W3menenue BHyTpeHHEHN dHepruu (TeMIepaTyphbl) Tejla Ipu Terionepeaaye.

OmnbIT M0 arabaTHOMY PACIIUPEHUIO BO3yXa (OMBIT C BO3YIIHEIM OTHUBOM).

Monenu mapoBoil TypOHWHBI, IBUTATENIA BHYTPSCHHETO CTOPAHHUS, PEaKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, rabopamopsie pabomul

W3mepeHue yaenbHOR TEIIOEMKOCTH.

Tema 3. Azpecamnsie cocmoanusa eeujecmea. @azoevie nepexoosl

[MapooOpazoBanne u KoHAcHcamus. VcmapeHume W KuileHHe. AOCONIOTHAas W OTHOCHTEIBbHAs BIAYKHOCTH BO3IyXa.
Hacpimennslit map. Y aeipHas TeIoTa napooodpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUIICHHS OT JaBIICHHS.

Teépmoe Ttemo. Kpucramnmueckue u amMopdHble Tena. AHHM30TPONHS CBOWCTB KPHCTALIOB. JKHIKHAE KPHCTAIUTHL
CoBpeMeHHbIe MaTepraltsl. [l1aBieHne u KpucTamwim3anys. Y IeNibHas TeruioTa miasieHns. Cyonmumanys.

YpaBHEHHE TEIIOBOTO OaaHca.

TexHuuyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHE: TUTPOMETP U MCUXPOMETP, KaTOPUMETP, TEXHOJIOTUHU MOTyUEHUS
COBPEMEHHBIX MAaTEPHAJIOB, B TOM YHCJIC HAHOMATEPHAIOB,  HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX MAPOB.

Kurmienre npy NOHMKEHHOM JTaBICHUH.

CriocoObI M3MEpeHNs BIAKHOCTH.

HaGmronenve HarpeBaHus ¥ MJIaBICHUS KPUCTAITUMIECKOTO BEIECTBA.

JleMoHcTpanus KpucTasios.

Yuenuueckuii sxcnepumenm, nabopamoptsie pabomul

H3mepenne OTHOCUTETIHLHON BIAYKHOCTH BO3/IyXa.

Pasnea 4. DiiekTpoanHaMmuka

Tema 1. Dnexmpocmamuxa

OnexTpuzanusl Tel. ONeKTpudeckuid 3apsia. JlBa BuAa SJICKTPUYECKUX 3apsanoB. [IpOBOAHWKH, IUAIEKTPUKU U
MOJIyIPOBOTHUKH. 3aKOH COXPaHEHHUsI DJICKTPUYECKOTO 3apsia.

BszaumoneiictBue 3apsinoB. 3akoH Kynona. ToueuHblil snexTpuyeckuil 3apsia. DnekTpuyeckoe moisie. Hampsx€HHOCTH
3JIEKTpUYECKOro noss. [[puHIMn cynepno3uium 3JaeKTpUIecKuX nosieil. JInHuu Hanps>kEHHOCTHU AIEKTPUIECKOTO MOJIS.

Pabora cun osnextpoctarnueckoro mois. [loteHmman. PasHocTh mnoTeHnuanoB. [IpOBOAHMKM H JUAIEKTPUKUA B
3JEKTPOCTATUYECKOM MoJe. JU3IeKTpruuecKas MpOHULIAEMOCTb.

OnexTpoéMkocTs. KoHneHcaTop. DieKTpo€MKOCTh IIOCKOr0 KOHJIEHCATOpa. DHEPIHsl 3apsyKEHHOIO0 KOHAEHCAaTopa.

TexHuueckrue yCTpPOWCTBA M MPAKTUUYECKOE MPHUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETp, DIJIEKTPOCTaTUYEeCKas 3alluTa,
3a3eMJICHHE YJIEKTPONIPHOOPOB, KOHICHCATOP, KOMUPOBAIIBHBIH allapaT, CTPYHHBIH TPUHTEP.

Llemoncmpayuu

VYCTpONCTBO U IPUHLIUIL ACUCTBUS 3IIEKTPOMETPA.

B3aumopeiicTBre Ha3JIEKTPU30BAHHBIX TEJL.

DIEKTPUUYECKOE M0JI€ 3apSIKEHHBIX TEJI.

[IpoBOJHUKH B 3JIEKTPOCTATUIECKOM ITOJIE.

DneKTpocTaTHuecKas 3aluTa.

JM3eKTpUKY B 3JIEKTPOCTATUIECKOM I10JIE.

3aBUCUMOCTb AJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOWAAM IJIACTHH, pPACCTOSHUS MEXIy HHUMH U
JIUIIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsH>KEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomul

W3mMepeHne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 21exkmpuueckuiit mok. Toxu é paznuunvix cpeoax

DIEeKTPUUECKH TOK. Y CJIOBUS CYLIECTBOBAaHUS AIEKTpUUeckoro Toka. Mcrounuku Toka. Cuna toka. [locTosIHHBIN TOK.

Hanpsoxenne. 3akon Oma ais yqacTka Iemnu.

OJeKTpUUEcKoe CONMPOTHUBIICHHE. YAETIbHOE CONPOTHBIIEHHE BemecTBa. IlocienoBaTensHoe, MapauielbHOE, CMEIIaHHOE
COeIMHEHUE MPOBOJIHUKOB.

Pabota anekrpuueckoro Toka. 3akoH Jxoyns—JIenra. MOIIHOCTE 3JIEKTPUIECKOTO TOKA.

DNEKTPOABMKYIIasl CUla W BHYTPEHHEE CONMPOTHBJICHHE HCTOYHHMKA Toka. 3akoH Oma Ui TOJMHOW (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe 3amblkaHue.

DJIeKTpOHHAsT MPOBOAMMOCTh TBEPIABIX METAJUIOB. 3aBHCHUMOCTb COINpPOTUBJICHHMS METaNIOB OT TEeMIIEpaTyphl.
CBepXIPOBOAUMOCTD.

ONEeKTPUUECKUI TOK B BakyyMme. CBOWCTBA IEKTPOHHBIX MTyJKOB.

[MonynpoBomuuku. CoOCTBeHHass M TpUMECHas MPOBOJMMOCTb HONYNPOBOAHHMKOB. CBolcTBa p-N-mepexona.
[ToxynpoBoTHUKOBBIE TPUOOPBHI.



DIIeKTPUUECKHI TOK B paCTBOPAX U PACIUIaBaX JIEKTPOJIUTOB. DICKTPOIUTHYECKAS AUCCOLUALIMS. DIEKTPOIIU3.

DnexTpudecKkuid ToK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENbHBIN pa3psa. Momaus. [lnasma.

TexHuueckue yCTpoOWCTBa W NPAKTHUUECKOE TNPUMEHEHHUE: amIepMeTp, BOJBTMETP, pPEeOCTaT, HCTOYHUKH TOKa,
AJIEKTPOHATPEBATEILHBIC MPHOOPHI, JJICKTPOOCBETHTEIBHBIC MPHOOPBI, TEPMOMETP COMPOTUBICHUS, BAKYyMHBIA JHOJ,
TEPMHUCTOPHI H (HOTOPE3UCTOPHI, MOTYIIPOBOIHUKOBEII U0, TaIHBAHUKA.

Lemoncmpayuu

W3mepenue cUibl TOKA U HAMIPSKEHUS.

3aBHCHMOCTB CONPOTUBIICHUS MJIMHAPUICCKUX IPOBOJTHUKOB OT JUTMHBI, IDIOMIA U ITOTIEPEYHOT0 CEUSHHS U MaTepraa.

CMermranHOE COeIMHEHHE IPOBOTHUKOB.

[Ipsimoe n3MepeHue MEeKTpOABIKYILEH criibl. KOpoTkoe 3aMblkaHre rajJbBaHUUECKOrO AJIEMEHTA U OLIEHKA BHYTPEHHETO
COTNPOTHBIICHUSI.

3aBHCHMOCTB CONPOTHUBIICHUS METAIUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTE AJIEKTPOIUTOB.

HckpoBoii pa3psia U IPOBOJAUMOCTb BO31yXa.

OmHOCTOPOHHSS TPOBOAUMOCTE IUOJA.

Yuenuueckuii sxcnepumenm, rabopamopsie pabomul

M3ydeHne cMeaHHOrO0 COEIUHEHUS PE3UCTOPOB.

W3mepenue 3eKTpoABUKYLIEN CUIIbI HCTOYHUKA TOKA U €r0 BHYTPEHHETO CONIPOTUBIICHUS.

Habmronenue snexrpoimsa.

Me:xnpeaMeTHbI€e CBS3U

Nzydenue kypca ¢u3uku 06a30Boro ypoBHsA B 10 Kiacce OCYIIECTBISICTCSA C YUETOM COMEPIKATEIBHBIX MEKIPEIMETHBIX
CBsI3el C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduil U TEXHOJIOTHH.

Medicnpeomemuvie nowsimusi, CBI3aHHBIC C H3YYCHHUEM METOOB HAyYHOTO MMO3HAHMUS: SBJICHHE, HAYYHBIN (haKT, THIIOTE3a,
(u3ndveckas BeJIMYKMHA, 3aKOH, TCOPHs, HAOIIOICHHE, IKCIIEPUMEHT, MOJICIIMPOBAHKE, MOICIIb, H3MEPEHUE.

Mamemamuxa: peuieHHe CHUCTEMBI ypaBHEHHWH, JWHEiHas QyHKIU, mapabona, rumepOoia, WX TpaduKd U CBOMCTBA,
TpUTOHOMETpHYecKre (DYHKINH: CHHYC, KOCHHYC, TAHTCHC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U
HX IPOEKIMU HAa OCH KOOPAUHAT, CII0KEHUE BEKTOPOB.

buonoeusn: MexaHudeckoe ABIKCHHUE B KHBOH mpupojae, aupdys3us, ocMOC, TEIUIOOOMEH JKHUBBIX OPraHU3MOB (BHIBI
TEIUIOTIePEIauH, TEIUIOBOE PABHOBECHE), DIICKTPUICCKHE SBICHUS B )KUBOU IPUPOJIC.

Xumus: TUCKPETHOE CTPOCHHE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJSIpPHAs Macca, TEIJIOBbIE
CBOMCTBA TBEPABIX TEJI, KUIKOCTEH U ra30B, JIEKTPUUECKUE CBONCTBA METAILIOB, AJIEKTPOJIMTHUECKAs JUCCOIMAIs, TaIbBaHUKA.

Teoepacghus: B1axHOCTD BO3MyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texuonoeusn: TpeoOpa3oBaHUE IBIDKCHHH C HCHOJIB30BAHUEM MEXaHU3MOB, YYET TPEHHS B TEXHHKE, ITOANIMITHUKH,
WCTONIb30BaHUE 3aKOHA COXPaHEHHWS MMITyJIbca B TEXHHKE (pakeTa, BOAOMET W Jpyrue), NBUTATENh BHYTPEHHETO CrOpaHWUs,
mapoBas TypOuHa, OBITOBOH XOJOAMIBHUK, KOHIWIIMOHEP, TEXHOJIOTHH TOJIYYCHUS COBPEMEHHBIX MAaTCpHAlOB, B TOM YHCIE
HAaHOMATEPHAJIOB, W HAHOTEXHOJIOTUH, J3JCKTPOCTAaTHYECKas 3alluTa, 3a3eMJICHHE SJCKTPOIPHOOPOB, KCEPOKC, CTPYHHBIH
MIPUHTEP, dJEKTPOHATPEBATENbHBIE TPUOOPHI, DIEKTPOOCBETUTENLHBIE MPUOOPHI, TATbBAaHUKA.

11 KJIACC

Paznen 4. DiiekTpoaAnHAMHUKA

Tema 3. Maznummnoe none. InNeKmMpoMazHuUmMHAA UHOYKYUA

[ocrosiHHBIe MarHuThl. B3ammogeicTBHE MOCTOSHHBIX MarHuToB. MarHuTHoe mnosie. BekTOop MarHUTHOW WMHAYKIUH.
[IpyHiMn cynepno3vuM¥ MarHUTHBIX MOJIeH. JIMHUKM MarHuTHOM MHAYKuuM. KapTuHa JMHHUNH MAarHUTHOW WMHIYKLUUU I10JIA
MOCTOSIHHBIX MarHUTOB.

MarsuTHO€e noje NpOBOAHMKA ¢ TOKOM. KapTuHa IMHMHM MHAYKIIMYM MarHUTHOTO MOJIS JUIMHHOTO NPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJBIIEBOTO ITPOBOIHUKA, KATYIIKK ¢ TOKOM. OmbIT Opcerena. B3aumoaencTBie TPOBOTHIKOB C TOKOM.

Cuna Ammepa, €€ MOIYJIb U HalpaBIeHHE.

Cuna Jlopenna, e€ Moayib W HampaBieHHe. [[BrbkeHne 3apsHKeHHOHW YacTHIBI B OJJHOPOJHOM MarHuTHOM mose. PabGora
cuniel JlopeHna.

SIBneHue >MEKTPOMATHUTHOW HMHAYKIWH. II0TOK BekTOpa MarHUTHOM MHIYKIHMH. DJIEKTPOJBIDKYINAS CHJIa WHIYKINH.
3aKoH 31eKTpoMarHuTHOU HHykuuu dapanes.

BuxpeBoe snexTpuueckoe moje. DNEKTPOABIDKYIAs CHJIA MHAYKIUU B IPOBOJHMKE, ABUXKYIIEMCS MOCTYNATENbHO B
OJTHOPOJTHOM MAarHUTHOM IIOJI€.

IIpaBuino JleHua.

WHaykTHBHOCTD. SIBI€HHE CAMOMHIYKIMU. DIEKTPOABHKYIIAS CHJIA CAMOMHIYKIIUU.

DHeprust MarHUTHOTO TTOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHuTHOE T0JIe.

TexHuueckue ycTpoicTBa M NMPaKTHYECKOE MPUMEHEHUE: MOCTOSHHBIE MArHUTHI, 3JIEKTPOMATHUTHL, AJIEKTPOABUIATENb,
YCKOPHTENH 3JIEMEHTAPHBIX YaCTUL, MHIYKLIUOHHAS MeYb.



Jlemoncmpayuu

OmnsIT DpcTena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM TOJIEM.

JIuHUY UHTYKUUU MarHUTHOTO TIOJIA.

B3aumoneiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cura Ammepa.

[etictBue cuibl JIopeHIa HAa MOHBI AIEKTPOJIUTA.

SIBneHME 3MEKTPOMArHuTHOM HHIAYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHIYKIIUU OT CKOPOCTH U3MEHEHHS MarHUTHOTO TIOTOKA.
SIBneHre CaMOMH Ty KIUH.

Yuenuueckuii sxcnepumenm, nrabopamopusie pabomul

M3yyeHre MarHUTHOTO TOJISl KATYIIKH C TOKOM.

HUccnenoBanue neHCTBUS MOCTOSTHHOTO MAarHUTa HA PaMKy € TOKOM.
HccnenoBanue siBIEHUS 3IEKTPOMArHUTHON HHIAYKIUHY.

Paznen 5. KosieGaHusi U BOJIHBI

Tema 1. Mexanuuecxkue u INeKMpOMAZHUMHbBIE KO1EDAHUS

Komnebarenpnass cucrema. CBoOomHBIe MexaHW4eckwe KojeOanmsa. [apmonmueckue konebanms. [lepwonm, dactoTa,
aMIuiuTyZa u ¢asa kosebanuil. IIpyKUHHBI MasTHUK. MaTeMaTHUCCKUII MasTHUK. YpPaBHCHHEC TapMOHHYCCKHX KOJICOaHHUI.
[IpeBpaliieHre YHEPTUU MPH TAPMOHUYECKUX KOJICOAHUAX.

KonebarenpHbrii kKoHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHEIE KOJICOaHUS B WACATHHOM KOJeOaTeThHOM KOHType. AHAIOTHS
MEXIYy MEXaHMYCCKHMMHU M JICKTPOMArHUTHBIMHU KoyicOanusamu. ®opmyna ToMcoHa. 3aKOH COXpaHCHHUS SHEPTHH B HACATBHOM
KOJIeOaTeIbHOM KOHTYDE.

[IpencraBnenne O 3aTyxXarOIUX KOJNCOaHWSIX. BBIHYKICHHBIE MeXaHWUYECKHe KoieOaHus. Pe3oHaHc. BeIHYXICHHEIC
AIEKTPOMAarHUTHEIC KOJICOaHNS.

Ilepemenssiit Tok. CuHycOUTaNbHBINA NEepEMEHHBIH TOK. MOIHOCTh MEPEMEHHOI0 TOKAa. AMIUIMTYIHOE U JeHCTBYIOIIEe
3HaUEHUE CUJIBI TOKA M HAIIPSDKEHUS.

Tpaucpopmarop. I[IpomsBonmcTBo, mepeaada W MOTPEONICHHE AIIEKTPUICCKOH HSHEPTHH. DKOJIOTHICCKHE PHUCKH IPH
MIPOU3BOJICTBE IEKTPOIHEPTruu. KynpTypa UCTOIb30BaHUS SJIEKTPOIHEPTHUH B IIOBCEAHEBHOM KU3HU.

Texauueckre yCTpocTBa M MPAKTUIECKOE MPUMEHEHHE: DJIEKTPUUECKHU 3BOHOK, TEHEPATOpP MEPEMEHHOTO TOKA, JTMHUU
3JeKTponepeaay.

Jemoncmpayuu

HccnenoBanue napameTpoB KonebaTeIbHOM CHCTEMBI (IPYKUHHBINA HIIH MATEMaTHUECKHI MasTHHK).

HabmroneHue 3aTyxaromux KoixeOaHHi.

HccrenoBanre CBOWCTB BRIHYKICHHBIX KOJICOaHUH.

Ha6monenue pe3onanca.

CB0OO/IHBIC 3JICKTPOMATrHUTHBIC KOJICOAHHS.

OcumyutorpaMMBI (3aBUCHMOCTH CHITBI TOKA M HATIPSDKCHUST OT BPEMEHH) IS SJIEKTPOMAarHUTHBIX KOJICOaHUH.

Pe3onaHc nipu mocnenoBaTeIbHOM COETUHEHUH PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH U KOHAEHCATOPA.

Mojens TMHUY IEKTPOIEepe1adn.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

HccrenoBanne 3aBUCUMOCTH TIEPHOJIa MaJIBIX KOJICOAHUH rpy3a Ha HUTH OT JJIHBI HUTH W MacCHl Ipy3a.

HccnenoBanue mepeMeHHOTO TOKA B ST U3 MOCIIEIOBATEILHO COSAMHEHHBIX KOHICHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60JIHb

MexaHuuyeckue BOJIHBI, yCinoBuUs pacnpoctpaHeHus. [lepuon. CkopocTs pacnpocTpaHeHus U JUIMHA BOJHBL. [lonepeunsie u
MIPOJI0JILHBIC BOJTHEL. IHTEepdepeHnus u nudpakiuys MeXaHHIEeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DIEKTPOMAarHUTHBIC BOJHBI. Y CIIOBUS H3IIyYeHHs AJIEKTPOMArHUTHBIX BOJH. B3amMHas opueHTanms Bekropos E, B, V B
AJIEKTpOMArHuTHOW BoJHEe. CBOWCTBA SJIEKTPOMATHUTHBIX BOJH: OTPaKEHHUE, TpEIOMIICHHE, MOJApU3anus, JIUPpPaKIus,
naTepdhepeHa. CKOpoCTh IEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTpOMarHUTHEIX BOJH. [IpuMeHEeHHE 3ICKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHUMIBI paguoCcBsI3u U TeneBuAeHus. Pagronaokamus.

DNEeKTPOMAarHUTHOE 3arps3HEHNE OKPYKAIOIICH CPEJIb.

Texauueckre yCTpONCTBA W MPAKTUIECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI, YIbTPa3BYKOBas JMAarHOCTHUKA B
TEXHUKE ¥ MEAWIIUHE, pajiap, paAHONPUEMHNK, TEICBH30D, aHTeHHa, TenedoH, CBU-meus.

Jlemoncmpayuu

O0pa3oBaHue U PaCIPOCTPAHECHHUE MTOTIEPEYHBIX U TPOIOIBHBIX BOJH.

Komnebumomieecs TeI0 Kak UCTOYHUK 3ByKa.

HabnroneHue oTpakeHus v MPEIOMIICHUS] MEXaHUYECKHUX BOJIH.



Habnronenue uaTepdepeHun u fudpakiiud MEXaHHYCCKIX BOJH.

3BYKOBOM pPEe30HAHC.

HabnromeHue cBsi3u IPOMKOCTH 3BYKa M BRICOTHI TOHA C aMILTUTYAOM U 9aCTOTOW KOJICOaHUIA.

HccrenoBanre  CBOWCTB — AJIEKTPOMATHUTHBIX — BOJH: OTPaXCHHWE, MPCIOMIICHHWE, MOJspU3anus, Audpaxius,
HHTEPEPEHITHS.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. IIpsMonuHeilHoe pacmpocTpaHeHHE cBeTa B OIHOponHOM cpene. Jlyu cmera. TodeuHsblil
HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaKeHHA cBeTa. [locTpoeHne n300pakeHU B INIOCKOM 3epKale.

[Ipenomienue cBeta. 3aKOHBI NPEIOMIICHHS cBeTa. AOCONIOTHBIN TOKa3aTellb MpelioMicHus. [lonHOoe BHyTpeHHEE
oTtpaxenue. [IpenenapHbIN Yol OJTHOTO BHYTPEHHETO OTPAXKEHHUSI.

Hucniepcus ceera. ClioxKHBIH cocTaB Oenoro cera. L[Ber.

CoOuparoniye W paccewBaronve JTHH3bI. ToHKas ynH3a. DOKYCHOE PAaCCTOSHUEC W ONTUYCCKAs CHJIa TOHKON JIMH3BL
IocTpoeHue n300paxeHNi B COOUPAOIINX M PACCEHUBAIOINUX JIHH3aX. DOpMyIia TOHKOM JIMH3EI. Y BEIUYECHHUE, JaBaEMOC JIMH30H.

[Ipenensl TpUMEHUMOCTH TEOMETPUUECKON ONTUKH.

Bomnosas ontuka. MHTepdepenius ceta. KorepeHTHBIE HCTOYHUKH. Y CIIOBHS HAOIOJCHUS MAaKCUMYMOB U MUHIMYMOB
B UHTEP(PECPCHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOTCPCHTHBIX HCTOYHHUKOB.

Hudpakmus cBera. [JudpakumonHas pemérka. YcioBue HaONIONEHUS TIABHBIX MAaKCHUMyMOB TIpH TIaICHHUA
MOHOXPOMATHYECKOTO CBETA Ha U(DPAKIIHOHHYIO PEHIETKY .

ITonapuzanus ceera.

TexHUUECKHE YCTPOWCTBA U MPAKTUICCKOES MIPUMEHEHHE: OUKH, JIyTna, (oToarmnapar, MPOSKIIHOHHBIH armnapaT, MUKPOCKOTI,
TEJIeCKOTI, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOISPOHI.

Jlemoncmpayuu

[psiMonuHEHHOE pacpOCTpaHCHUE, OTPAKECHUE U TpesioMiieHue cBeTa. OnTH4ecKue mprudophI.

[MomHOE BHYyTpeHHEE OTpaskeHHe. Moenb CBETOBO/A.

HccrenoBanne CBOWCTB H300pakeHUH B THMH3AX.

Mojenn MEKPOCKOTIA, TEIECKOIIa.

Habnronenue unTepdepeHIum CBETa.

Habmronenune mudpakunu cBera.

HaGmonenue nucnepcuu cBerta.

[Toy4enue cekTpa ¢ MOMOUIHIO IPU3MBI.

[NomyuyeHne cieKTpa ¢ TOMOIIBIO TU(PPAKINOHHON PEIIETKH.

HabnroneHue moysipu3anyy cBera.

Yyenuuecxutl sxcnepumenm, rabopamopuvie pabomoi

H3mMepeHne moka3aTels MPeIOMICHHS CTSKIIA.

HccrenoBanne CBOWCTB H300paKeHUH B JTMH3AX.

HaGmonenve nucnepcuu cBera.

Paspnen 6. OcHOBBI clienMaJIbHOM TEOPUU OTHOCUTEIbHOCTH
I'paHunel OPUMEHMMOCTH — KJIACCHYECKOM  MexaHMKu. IlocTynaTel  CHEIUMANbHOM  TEOPUUM  OTHOCUTEIBHOCTHU:
HWHBapUaHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, IPHUHIIUII OTHOCUTENIFHOCTH DHWHINITEHHA.
OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHH U COKPALLEHHUE ITIHHBI.
OHeprus U UMITyJIbC PENATUBUCTCKOM YaCTHUIIBI.
CBs3b MaccChl ¢ YHEPTHEH U UMITYIbCOM PEISITHBUCTCKOW YaCTHIIBI. DHEPTHS MTOKOSI.

Pa3gen 7. KBanToBasi pusnka
Tema 1. Dnemenmol K6AHMOBOU ORMUKU
®otonsl. ®opmyna [Inanka cBs3u sHEPruM POTOHA € €ro YacTOTOH. DHEPTHS U UMITYJIEC (POTOHA.
OtkpoiTHe U uccnenoBanue Gororddekra. OnbiTel A. I'. Croneroa. 3akoHs! poToddderra. YpaBHeHne DiHIITEIHA 11
dbotorddexra. «KpacHas rpanunay porodrddexra.
Hasnenne ceera. Ompitsl 1. H. JIeGenena.
XuMuueckoe JefCcTBUE CBETA.
TexHn4eckue ycTpoHcTBa M MPaKTHYECKOE NPUMEHEeHNE: (POTOIIEMEHT, (POTOaTUHK, COTHEYHas: 6aTapest, CBETOAHO/.
Jlemoncmpayuu
DoTo3dQheKT Ha YCTAHOBKE ¢ MMHKOBOH MIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTOIhdeKTa.
CseTogno.
ConHeunas 6arapest.
Tema 2. Cmpoenue amoma



Mogens aroma Tomcona. OnbiTel Pesepdopaa no paccessuuto o -gactuu. Ilnanerapuas monens aroma. IToctynarsr bopa.
Wznyuenne u mornomenne (OTOHOB MPH IEPEXOAE aToOMa C ONHOTO YPOBHS SHEPruH Ha Apyroil. Buaer crextpoB. Chextp
YpOBHEH 3HEPruM aToMa BOJOPOJA.

Bonnossle cBoiicTBa yactuu. Bomns! ae bpoiunsa. KopnyckynspHo-BonHOBO! ayanusm.

CrnoHTaHHOE U BBIHYKICHHOE N3ITyUeHHE.

TexHuueckne yCTPOHCTBa M MPAKTHYECKOE IMPUMEHEHHE: CIIEKTPaJIbHBIN aHamu3 (CHEKTPOCKOM), Jia3ep, KBAHTOBBIN
KOMIIBIOTED.

Lemoncmpayuu

Mognens omsita Pesepdopna.

OmnpenerneHye IIMHBI BOJIHBI 1a3epa.

HaGmtonenue nuHeHYaThIX CIEKTPOB U3ITy4CHHS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopnuie padomovi

Habnronenue mTUHEHYAaTOro CeKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, TOKAa3BIBAIONINE CIOXHOCTh CTpoeHHs sapa. OTkpeiTHe paanoaktuBHOCTH. OmbITel Pesepdopma mo
OIIpEJICTICHUIO COCTaBa PaIMOaKTUBHOTO M3nydeHus. CBoiicTBa anbda-, Oeta-, raMMa-u3iIydeHus. BinsHue paguoakTHBHOCTH Ha
JKHBBIE OPTaHU3MBI.

OTkphITHE TIPOTOHA U HeWTpoHa. HykimoHHas Monens sapa ['elizenOepra—lBanenko. 3apsa sapa. MaccoBoe 9ucio siapa.
N3oromnsl.

Anbda-pacnaj. DNeKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacnal. ['aMMa-u3nydeHue. 3aKoH paJroaKTHBHOTO paciaja.

OHeprust CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macch sapa.

SInepHsle peakuuu. [lenenue u cCUHTE3 1ep.

Snepusiit peaktop. TepmosinepHbiii cuaTe3. [IpoOIEMBI M MEPCIIEKTUBBI SACPHONW YHEPIETUKU. DKOJOTHUCCKUE ACTICKTHI
SIIEPHON DHEPTeTHKH.

OneMeHTapHble YacTULBI. OTKPBITHE MO3UTPOHA.

MeToab!l HabMIOCHNS U PETUCTPAIIUY 3JIEMEHTapHBIX YaCcTHII.

dyHnaMeHTaNbHble B3aUMOACHCTBUS. EMUHCTBO (M3MYecKoi KapTHHBI MHPA.

TexHuueckue yCTpoWCTBA M IPAKTHYECKOE NPUMEHEHHE: NO3MMETp, KaMepa BHMIIbCOHA, SIEpHBIA PeakTop, aTOMHAs
Oomba.

Jlemoncmpayuu

CYéTyrK HOHM3UPYIOUINX YACTHIL.

Yuenuueckuii sxcnepumenm, rabopamophsie pabomal

HccnenoBanue TpekoB YacTHII (110 TOTOBBIM (hoTorpadusm).

Pasnen 8. DiieMeHTHI ACTPOHOMMH U ACTPOPUZMKH

Oransl pa3BUTHI aCTPOHOMHUH. [IpuKIagHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE ACTPOHOMUH.

Bun 3Bé3gaoro Heba. Co3Be3nus, sipkue 3BE3/bI, MIIAHETHI, HX BUIUMOE IBHKCHHUE.

ConHeuHas cucTeMa.

Comune. ConHewyHas axkTUBHOCTh. VcTouHmk sHepruu ConHuna u 3BE3A. 3BE3IBI, MX OCHOBHBIE XapaKTEPHUCTHKH.
JlmarpaMma «CIeKTpaJbHBIN KjlacC — CBETUMOCTBY. 3BE3/IBI TIIABHON IOCIEA0BAaTEIFHOCTH. 3aBUCHMOCTh «Macca — CBETUMOCTDY
Juid 3BE3] TTIaBHOHM MOCNeNoBaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpeMEHHBIE MPEACTABICHUS O MPOMCXOXKIECHUH U
sBomonuy CoslHIA U 3BE3]1. DTallbl XKU3HH 3BE3 L.

Mieunsriit [Tyte — Hama [Nanakruka. [lonoxxenue n npwkenne Comana B ['amaktuke. Tumbl ramaktuk. PaguoraiakTuku u
KBa3apbl. UEpHBIE ABIPHI B siApax TalnaKTUK.

Bcenennas. Pacmmmpenne Bcenennoii. 3akon Xa66ma. Pasberanue ramaktuk. Teopust Bosbmioro B3pbiBa. PenmkroBoe
H3Ty9eHUeE.

MacmtabHast cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnsle npodiaeMbl aCTpOHOMUH.

Yuenuuecxue nabniooenus

Habmronenuss HeBOOPY)KEHHBIM TJIa30M C HCIIOJIB30BAHWEM KOMITBIOTEPHBIX MPHIOKEHUH IS ONpeNeIeHus] MOJI0XKESHUS
HeOecHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/iusi CeBEPHOTO MOJyIIapHsl U SIPKHE 3BE3/IBI.

HaGmonenus B Teneckon Jlynsl, minanet, Mieunoro ITyTu.

O0o01aroniee MOBTOPeHNe

Porp pu3mkm M acTpOHOMHH B 3KOHOMHYECKOH, TEXHOJIOTHYECKOH, COIMAIbHON M ATHUYECKON cepax AeaTenbHOCTH
YeJoBeKa, poJb M MeCTO (M3UKM M acTPOHOMHH B COBPEMEHHOM HAay4yHOH KapTHHE MHpa, POib (U3MYECKOH TEOpHH B
(dhopMHUpOBaHUU TIPEICTABICHUNA O (PU3NUECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MUPA B OOIIEM Psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEJICTABICHHI O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H



Uzydenue kypca ¢u3uku 06a30Boro ypoBHs B 11 Kiacce OCYHIECTBISCTCS C YYETOM COIEPIKATEIBHBIX MEKIIPEIMETHBIX
CBSI3€H ¢ KypcamMu MaTeMaTUKH, OMOJIOTHH, XMMHH, TeoTpadu U TEXHOJIOTHH.

Mesicnpeomemuvie nousimusi, CBI3aHHBIC C H3YYCHUEM METOIOB HAYYHOTO MMO3HAHUS: SBJICHHE, HAYYHBIN (haKT, THIIOTE3a,
(u3nyeckas BEJIMYHMHA, 3aKOH, TCOPHs, HAOIIOICHUE, IKCIIEPUMEHT, MOJICIIMPOBAHKE, MOICIIh, U3MEPEHUE.

Mamemamuxa: penieHNEe CUCTEMBl YpaBHCHHH, TPUTOHOMETPHUYECKUE (PYHKINH: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTCHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPHl U MX NMPOEKLIMH HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, NPOU3BOIHBIE
AJIEMEHTAPHBIX (DYHKIUH, IPU3HAKH TOJ00HS TPEYyTrOJbHIKOB, ONPEICIICHHIE TUIOIIAIN TUIOCKUX (GUryp u 00bEMa Tell.

buonoeusn: »nexTpudeckue SBICHHSA B JKUBOW TIPHPOJE, KojeOaTenbHBbIE IBIDKCHHUS B JXMBOM MPUpPOAE, ONTHICCKUE
SIBIICHUS B )KUBOW MIPUPOJE, AEUCTBUE PAlUALIUU HA KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHHE aTOMOB W MOJICKYJN, KPHCTAIMYCCKas CTPYKTypa TBEPABIX TeJI, MEXaHU3MBI 0OO0pa30BaHUSA
KPHUCTAJIMYECKOM PEIIETKH, CIIEKTPAIbHBIA aHaJIN3.

Teoepaghua: marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KH MAarHUTHBIX PyA, (oTOoCchEMKa 3eMHOI MOBEPXHOCTH, IIpenCcKa3aHue
3eMJIETPSCEHUI.

Texnonozcusa: NUHUM BIEKTPONEpENad, T€HEPATOpP MEPEMEHHOI0 TOKa, 3JEKTPOABUIATENb, MHAYKUMOHHAs Ie€Yb, pajaap,
paauonpuEéMHUK, TEIeBH30D, aHTeHHA, TenedoH, CBYU-nieus, MpoeKIIMOHHBIH anmapaT, BOJIOKOHHAS ONTHKA, COTHEYHAS OaTapes.



HNJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 1O ®U3UKE HA YPOBHE CPEJHEI'O OBIIIETO
OBPA30BAHNA

OcBoenne yueOHoro mpenmera «@Pusnka» Ha ypoBHE cpeaHero oomiero obOpasoBaHus (0a30BBI ypOBEHb) HOJDKHO
00eceunTh JOCTIKEHNE CIEAYIOMNX JINIHOCTHBIX, METAIIPEIMETHBIX M MIPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JUYHOCTHBIE PE3YJIbTATbBI

JImgHOCTHBIE pe3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «DU3MKa» MODKHBI OTpakKaTh TOTOBHOCTH M CIIOCOOHOCTH
00yJaromuxcs PYKOBOJICTBOBAaTHCS C(OPMUPOBAHHON BHYTpEHHEH MO3HMINEH JHNYHOCTH, CHCTEMOI IEHHOCTHBIX OpHCHTAIUH,
MO3UTHBHBIX BHYTPEHHUX YOEXKICHHUI, COOTBETCTBYIOIIMX TPaAWIMOHHBIM LEHHOCTSIM POCCHUICKOro OOILIECTBa, paclIMpeHHe
KI3HCHHOTO OMBITa M OIBITA JESTEIHHOCTH B IPOIECCE peaNn3alliil OCHOBHBIX HAIpaBJICHUI BOCIUTATENHHOW NEATENFHOCTH, B
TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCIMTAHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKONW MO3MIMK OOYy4aromerocsi Kak aKTHBHOTO M OTBETCTBEHHOTO UIEHa DPOCCHUICKOrOo
o011ecTBa;

NPUHSTUE TPAJAULMOHHBIX O0IEUEIOBEYECKUX TYMAaHUCTHIECKUX M JEMOKPATHIECKIX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIILHOCTh B MHTEpecax IpakAaHCKOTro OOIEeCcTBa, Y4acTBOBATh B CaMOYIPABICHHU B
00pa30BaTeNFHON OpPTraHU3AIHN;

YMCHHE B3aUMOJCHCTBOBATE C COIIHATBHBIMA HHCTUTYTAMH B COOTBETCTBHH C MX (QYHKIIUSAMH U Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapHOUN U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTE POCCHUICKON TPAKIAHCKON HACHTUYHOCTH, TAaTPHOTH3MA;

IEHHOCTHOC OTHOIICHHUE K T'OCYAapCTBCHHBIM CUMBOJIaM, JOCTHKCHUAM pOCCHﬁCKHX y‘-IéHI)IX B o0J1acTH (1)I/ISI/IKI/I " TCXHUKH,

3) IyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TIOBEACHUS;

CocOOHOCTh OLICHMBATH CUTYAIlMI0 M NPUHIMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSACh Ha MOPAIHHO-HPAaBCTBCHHEIC
HOPMBI U ICHHOCTHU, B TOM YHCJIC B ACATCIbHOCTU y‘IéHOFO;

OCO3HAHHE JIMIHOTO BKJIAJ[a B TOCTPOCHHE YCTOHYHBOTO OYIyIIeTo;

4) 3CTeTHYECKOr0 BOCIHTAHMS:

JCTETHYECKOE OTHOILCHNUE K MUPY, BKJIIOYAsi 3CTETUKY HayYHOI'O TBOPUYECTBA, NPUCYIEro (PU3MUECKOIl HayKe;

5) Tpya0BOTO BOCIUTAHUS:

HHTEpeC K Pa3IMIHbIM cepaM mpodecCHoHATEHON IeATEIFHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PU3UKOW U TEXHHUKOH, yMEHHE
COBEpIIIaTh OCO3HAHHBIN BHIOODP OyayIiel mpodeccuu U pearn30BbIBATE COOCTBEHHbBIC JKU3HCHHBIC TIIAHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHMIO M CaM0O00pa30BaHuIo B 001acTy pU3MKU Ha MPOTSHKEHUH BCEH KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH 3KOJIOTUICCKOHN KYJIBTYPhI, 0CO3HAHKE TI00aTHFHOTO XapaKTepa AKOJIOTHYECKUX TPOoOIeM;

IUTAaHUPOBAaHME U OCYIIECTBICHHE ACHCTBHHA B OKpY’)KaIOLIeW cpele Ha OCHOBE 3HAHUS IeJed yCTOMYMBOIO Pa3BUTHUSA
YeI0BEYECTBA;

pacIIupeHne OIbITa AeATEIIFHOCTH SKOJIOTHIECKOM HAIIPaBICHHOCTH Ha OCHOBE UMEIOIMXCS 3HAHUH TI0 (PU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHNS], COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3UUECKOI HAYKH;

OCO3HAHWE [IEHHOCTH HAyYHOW NESATEIHHOCTH, TOTOBHOCTH B IIPOIECCE M3YYCHUS (DU3UKHA OCYIICCTBIATH MPOCKTHYIO U
HCCIIEA0BATEIIBCKYIO NEATCIIBHOCTh MHANBUAYAJIbHO U B T'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHBbIE YHUBEPCATbHbIE YUeOHbIE el CTBHUS
Ba3oBble JJornueckue aeiicTBus:
CaMOCTOATENFHO (POPMYITHPOBATH U aKTyalIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
ONPENENATh UEIH NeSTEIbHOCTH, 3a/1aBaTh apaMeTPbl U KPUTEPUH UX TOCTHXKEHUS;
BBIABJIATH BaKOHOMepHOCTI/I nu HpOTI/IBOpe‘H/IH B paCCManI/IBaeMI)IX q)I/IBI/IquKI/IX SBJICHUAX,
pa3pabaThIBaTh IUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMCIOIIUXCS MaTepHaIbHBIX U HEMAaTePHAIbHBIX PECypPCOB;
BHOCUTb KOPPEKTUBBHI B JEATEIbHOCTh, OLIEHWBATH COOTBETCTBUE PE3YJbTATOB LEJSM, OLUEHUBATh PUCKH IOCIEJCTBUN
IeSITEIILHOCTH;
KOOp)II/IHI/IpOBaTB U BBITIOJIHATH pa60Ty B yCJ'lOBI/If{X peam)Horo, BI/IpTyaJ'[LHOFO nu KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHﬂ;
pa3BUBATh KPEATUBHOE MBIIICHHUE MPU PEIICHUH KHU3HCHHBIX IPOOJIEM.
ba3oBble HcciaegoBaTeIbCKHE NeiiCTBHS
BIIQJIETh HAYYHOH TEPMHUHOJIOTHEH, KITFOUEBBIMH IMOHATHAMHI ¥ METOIaMU (PU3HUECKON HAYKH;



BJaZeTh HAaBBIKAMU Yy4eOHO-HMCCIIEIOBATENBLCKON M INPOEKTHOW JEATeNIbHOCTH B 00iacTu (U3MKH, CHOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSTEJILHOMY IIOMCKY METOZOB pELICHUS 3anad (U3MYECKOTO COAEpKaHUS, NPUMEHEHUIO pasIMuHbIX
METO/I0B IIO3HAHUS;

BIAICTh BUJIAMH JEATEILHOCTH MO MOIYyYEHHWIO HOBOTO 3HAHHMS, €T0 MHTEPIIPETALNH, NTPe0OPa30BaHUI0 W MPUMEHEHHIO B
Pa3JIMYHBIX YYEOHBIX CUTyallUsX, B TOM YHCIIE IIPH CO3JaHNH y4eOHBIX IPOSKTOB B 001aCTH (PHU3KKH;

BBIABIATh IIPUYNHHO-CIICACTBCHHBIC CBSI3M M aKTyalM3HpOBaTh 3a/ady, BBIIBUraTh THUIOTE3y €€ pEIICHHUsS, HaXOAWTh
apryMEHTHI JUISl I0Ka3aTeIbCTBA CBOMX YTBEPKICHHMH, 3a1aBaTh TAPAMETPHI U KPUTCPHUHN PEILICHNUS;

aHAM3UPOBAaTh IMOJYyYCHHbIE B XOJE pELICHHUA 3aJaudl pe3ylbTaThl, KPUTUYECKH OLIEHUBATh HUX JOCTOBEPHOCTS,
IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSAX;

CTaBUTH U (OpMyIHMpOBaTh COOCTBEHHBIE 3a/1a4X B 00pPa30BaTENbHOM JEATEIFHOCTH, B TOM YHCIIE IPH U3YUCHUH QUMK

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTH 3HaHMUS 110 (PU3UKE B IPAKTUYECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh HHTETPHPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX OOJacTeil;

BBIJBUTAaTh HOBBIC WAEH, IPEAIAraTh OpUTHHAIBHBIC TTOIXOIBI M PELICHHS;

CTaBUTH NPOOJIEMBI U 3a/1a4H, JOIYCKaIOLINe ajJbTepPHATUBHBIE PELICHHS.

Pabora c undopmanueii:

BJIAICTh HABBIKAMHU HOTydYeHHS MH(pOpManuy (U3NIECKOrO COJICpKaHWSA W3 NCTOYHHKOB PA3HBIX THUIOB, CAMOCTOSTEIHHO
OCYIECTBIISITH OUCK, aHAJIN3, CHCTEMATU3AIMI0 1 HHTEPIIPETALUI0 HHPOPMAINHU Pa3IMYHbIX BUIOB U ()OPM NPEICTABICHUS;

OLIEHMBAaTh JOCTOBEPHOCTH MH(POPMAIIHH;

UCTIONb30BaTh  CPEACTBA HMH(MOPMALMOHHBIX ¥ KOMMYHHMKAI[HOHHBIX TEXHOJOTWH B pEIICHHH KOTHUTHBHBIX,
KOMMYHUKATHUBHBIX W OpTraHU3allMOHHBIX 3aja4 C CO6J'IIOZ[CHI/ICM Tpe60BaHHﬁ OProHOMHKH, TCXHUKHU 6630HaCHOCTI/I, TUTUCHBI,
pecypcocOepekeHHs1, TPaBOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIMOHHON 6€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PM3MUECKOTO COAEPKaHWS B PA3IMYHBIX (popMaTax ¢ y4ETOM Ha3HAUYEHHS MHPOPMAIMU U IIEJICBOH
ayJUTOPHH, BEIOMpast ONTHMANBHYIO (pOpMy IPECTABICHHS U BU3Y ATH3ALHH.

KoMMyHUKAaTHBHBIEC YHHBepcaJdbHbIe yueOHbIe 1eHCTBHA:

OCYIIECTBIISITh OOIIEHNE HA YPOKaxX (U3MKU M BO BHEYPOUHOH AEATECIHHOCTH;

pacrio3HaBaTh NPEINOCHUIKA KOHQIUKTHBIX CUTYalUi U CMATr4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BaHUEM S3BIKOBBIX CPEICTB;

MIOHMMATh U UCTIOJIb30BATh TPENMYIECTBA KOMaHIHOW ¥ MHIMBHIYaIbHOI paOoTHI;

BBIOMpATh TEMaTHKy M METOJBI COBMECTHBIX ICHCTBHH C y4ETOM OOIIMX MHTEPECOB M BO3MOMKHOCTEH Ka)KAOTO WiIeHa
KOJIJICKTHBA;

NPUHAMATh [EJIM COBMECTHOW JICSITENLHOCTH, OpPIraHW30BBIBATh M KOOPAWHHMPOBATH JAEHCTBUSA TO €€ JOCTHKEHHIO:
COCTaBIIATH IIJIaH JICHCTBUM, pacTipeemsTh POJIH C y4ETOM MHEHHH YIaCTHUKOB, 00CY’K/1aTh PE3yJIbTaThl COBMECTHOH PabOTEI;

OIIEHUBATh KaYeCTBO CBOETO BKJIJA M KAXKIOTO YJaCTHHKA KOMaH/bI B OOIIMI pe3ysIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJyIaraTh HOBBIE IPOEKTHI, OIICHUBATh UICH C TIO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKON 3HAUMMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETHUECKOE MOBEACHUE B PA3JIMUHBIX CUTYAIMSX, IPOSBISATH TBOPUECTBO M BOOOPaKEHHUE,
OBITh MHUIIMATHBHBIM.

PerynsiTuBHble yHMBepcaJibHble YueOHbIe AelicTBUS
Camoopranuzaums:
CaMOCTOSTENILHO OCYIIECTBIISITh MO3HABATEIBHYIO JIESTENBHOCTh B 001acTH (DU3UKH M aCTPOHOMHH, BBISIBIISITH MIPOOIIEMBI,
CTaBUTH U (popMyIMpOBaTh COOCTBEHHbIE 331a4H;
CaMOCTOSTENILHO COCTABIIATD [UIAH PEUIEHHs PACYETHBIX M KAUEeCTBEHHBIX 3a/1ay, IUIaH BHIITOJHEHUS [IPAKTHYECKOH paboTHI ¢
Y4IETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEIIIOUTEHHIH;
JIaBaTh OIIEHKY HOBBIM CHTYaIUsIM;
pacuMpsaTh paMK{ y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX IPEINOYTCHNH;
JleNIaTh OCO3HAHHBIN BEIOOD, apTYMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEIICHHE;
OIIEHUBATh NIPHOOPETEHHBII OIBIT;
crocoOcTBOBaTh (OPMHUPOBAHWIO M MPOSBICHUIO OSPYAWIMH B 00JacTH (U3UKH, TOCTOSHHO IOBBIIIATH CBOM
00pazoBaTeNbHbIA U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAJILHBI HHTEJNIEKT:
JIaBaTh OIIEHKY HOBBIM CHTYAaIlHsIM, BHOCHTh KOPPEKTUBHI B A€ATEIIEHOCTD, OIICHUBATH COOTBETCTBHE PE3yIBTATOB LETSIM;
BJIAJIETh HaBbIKAMU MTO3HABATENBHON pPe(UIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JICHCTBUH W MBICIIMTEIBHBIX MPOIECCOB, UX
pe3yJIbTaTOB U OCHOBaHUM;
HCTIONB30BaTh MPUEMBI Pe(IISKCHH I OLIEHKH CUTYAIIH, BEIOOpa BEPHOTO PEIICHHS;
YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHHUMATh PELICHUS 10 UX CHHKEHHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTHI APYTHUX MIPU aHANIN3E PE3yIbTaTOB AEATENIBHOCTY;
MIPUHUMATH ce0sl, TOHUMas CBOM HEAOCTATKH U JJOCTOMHCTBA;
IIPUHUMATh MOTUBBI U apTyMEHTHI APYTHUX MIPU aHANIN3E PE3yIbTaTOB AEATENIBHOCTY;
NIPU3HaBaTh CBOE MPABO M MPaBO JIPYrUX HA OIIMOKH.



B mpornecce mocTkeHHs JTUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOrpPaMMbl MO (M3MKE Ui YPOBHSI CPEIHEro oOIIero
00pazoBaHys y 00Y4aIOIINXCSl COBEPILECHCTBYETCS SMOIMOHAIBHBIA MHTEIUIEKT, IPEIOJIaraouil ChOpMUPOBAHHOCTS!

CaMOCO3HAHUsI, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSHHE, BUICTh HAIPABICHUS PA3BHUTHS
CcOOCTBEHHOM dMOIMOHAIBHON cepbl, OBITh YBEPSHHBIM B cebe;

CaMOpETyJMPOBaHMs, BKJIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE IPUHHMMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE,
CHOCOOHOCTH aIaNTHPOBATHCS K AMOIMOHATLHBIM U3MEHEHHSIM U TIPOSIBJIATH FTHOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHBAIMH, BKIIOYAIONICH CTPEMIICHHE K TOCTIDKCHHUIO [EJH U YCIeXy, ONTHMU3M, HHUIIMATUBHOCTD, YMEHHE
JIEHCTBOBATh MCXO/s M3 CBOUX BO3MOXKHOCTEH;

SMIIATHH, BKIIFOYAIOLIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JPYTUX, YUUTHIBATH €r0 MPU OCYILECTBICHUH
00IIeHNS, CITIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOLICHHS C JAPYTHMMH JIOJbMH, 3a00THTHCS, MPOSIBIISTH
MHTEPEC U pa3pelaTb KOHQINKTHI.

HPEJMETHBIE PE3YJIbTATBI

K koniy oOyuyenus B 10 kjacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM ypOBHE JIOJDKHBI OTPakaTh C(OPMUPOBAHHOCTD Y
o0yJaromuxcs yMEeHUit:

JIEMOHCTPUPOBATh HA NPHMEPAaX poOib W MeCTO (GU3UKH B (OPMHPOBAHMH COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B
Pa3BUTHU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKON ACATEIbHOCTH JIIOACH;

YUUTHIBATh TPAHMIBI TNPHUMEHECHUS H3YyYCHHBIX (U3MUYECKHX MOJENel: MaTepuaibHas TOYKa, WMHEPLHUAJIbHAS CHUCTEMa
orcuéra, abCOMIOTHO TBEPIOE TENO, HACANBHBIA Ta3, MOJEIM CTPOCHHUS Ta30B, JKUAKOCTEH W TBEPIBIX TEJN, TOUYCUHBIH
IIEKTPUUYECKHH 3apsil IPH pelieHnn (pU3NYecKux 3a1ad;

pacrio3HaBaTh (U3MYECKUe SIBJICHUS (Ipolecchl) M OOBACHATH WX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISPHO-
KHHETHYECKON TEOPHH CTPOECHHS BELIECTBA U DJIEKTPOAMHAMUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKECHUE,
CcBOOOIHOE MaJeHHE TeJl, ABMKEHHE II0 OKPYXXHOCTH, HMHEpIHMs, B3aumojeicTBue Ted, Iuddysus, OpoyHOBCKOE IBHIKECHUE,
CTpOEHHE XKHUIKOCTEeH U TBEPABIX Tell, M3MEHEHNE 00bEMa TeJl NMpH HarpeBaHUK (OXJIAKICHHHU), TEIJIOBOE PABHOBECHUE, UCTIaApEHHE,
KOHJEHCALYs, IIABJICHUE, KPUCTAIIM3aLKs, KUIEHUE, BIAXKHOCTh BO3[yXa, MOBBIIICHUE NABICHUs ra3a IPH €ro HarpeBaHUU B
3aKpBITOM COCYJIE, CBA3b MEXy TapaMEeTpaMH COCTOSIHUSA rasza B M30IpolLeccax, JIEKTPU3alys T, B3AUMOACHCTBUE 3apsiIOB;

OIUCHIBATH MEXAHWYECKOE JABW)KECHHE, MCHONB3Ys (U3MYEeCKHE BEIMYMHBI: KOOPIAHMHATA, IyTh, MEpEMEIIEHHE, CKOPOCTb,
YCKOpeHHe, Macca Tela, CWlla, UMITyJIbC Tejla, KHHETHUYeCKas OHEeprus, IOTeHIWalbHas OSHEeprus, MexaHudeckas pabora,
MeXaHW4ecKast MOITHOCTh; TIPU OIMCAHUN MPABHIBHO TPAKTOBATH (PM3UUECKUI CMBICI HCTIOJIB3YyEMBIX BEJIMYHMH, HX 0003HAYCHUS U
€IMHUIIBI, HAXOAUTH (OPMYIIBI, CBA3BIBAIONINE TAHHYIO (QU3HMUECKYIO BEIUYUHY C APYTUMH BEIMIHHAMU;

OIMCHIBATh M3YyYEHHBIC TEIUIOBBIC CBOMCTBA TEJ M TEIIOBBIC SIBICHUS, UCIIONb3Ysl (PM3MUECKUE BEIMYMHbBI: JIaBIICHUE ra3a,
TEeMIepaTypa, CpelHssl KUHETHYECKas SHEPrusl XaOTHYECKOrO JBM)KEHUS MOJIEKYJ, CPEIHEKBAaJIpaTHUYHAas CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPT s, paboTa ra3a, ko3 GUIMEHT MoJIe3HOTO IEHCTBHS TEIUIOBOTO JIBUIATEIIS; TIPH ONUCAHUH
NPaBUJILHO TPAaKTOBAaTh (U3UUECKHH CMBICT HCHOJNB3YEMbIX BEIMYMH, UX OOO3HAUYEHHsS W EJUWHMIBI, HAXOAUTb (OPMYJIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BETMUMHY C IPYTUMHU BEITMYHHAM;

OTIMCHIBATH U3YUYEHHbIEC JIEKTPUUECKHE CBOMCTBA BEIIECTBA M SJIEKTPUUECKHE SBJICHHS (IPOLIECCHI), HCIIONB3Ys (hru3nueckue
BEJIMYHMHBL: 3JICKTPUUECKUH 3aps[, ITEKTPHUECKOE MoJIe, HAIPsKEHHOCTH TOJIs, MOTEHIMAN, Pa3HOCTh MMOTEHIHAJIOB; TP OIIMCAHUH
MIPAaBUIBHO TPAKTOBAaTh (M3MUECKUH CMBICT MCIOJB3YyEeMbIX BEIMYMH, MX OOO3HAYCHHS M EOUHMIBI, YKa3bIBaTh (HOPMYJIHI,
CBSI3BIBAIOIIME JAHHYIO (PH3NYECKYIO BETMUUHY C IPYTUMH BEITMUNHAM;

aHaJIM3MPOBaTh (M3MYECKUE MPOLECCHl W SIBJICHUS, UCIONb3Yys (HM3MYECKHUE 3aKOHbI M IMPUHIMIBI 3aKOH BCEMHPHOTO
taroternd, |, 11 u Il 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXaHWYECKOH HHEPTHH, 3aKOH COXPAHEHUS HMITYJIbCA, MPUHIINI
CyNEpHO3ULMK CHJI, NMPUHLIUI PaBHONPABUS HHEPLMAIBHBIX CHCTEM OTCUYETA, MOJIEKYJISIPHO-KHUHETHYECKYI0 TEOPUIO CTPOEHUS
BEIIIECTBA, TA30BbIE 3aKOHBI, CBS3b CPeJHEH KMHETHUECKOH PHEPIHU TEIUIOBOTO JABMKEHHS MOJIEKYJ C aOCONIOTHOM TeMmeparypoi,
MIEPBEIA 3aKOH TEPMOAWHAMMKH, 3aKOH COXPAHEHHMS IJIEKTPHUYECKOrO 3apsjaa, 3akoH KyJoHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €0 MaTEMaTH4ECKOE BBIPKEHHE U yCIOBHS (TPaHMIBI, 001aCTH) MPUMEHUMOCTH;

OOBSICHSATH OCHOBHBIE TNPHUHIMIIBI IEHCTBHS MAIlHMH, NMPUOOPOB M TEXHWYECKUX YCTPOWCTB; pa3ivyaTh YCIOBHS HX
6€30IacHOT0 NCTIOIF30BAaHUS B TOBCETHEBHOI KU3HM;

BBITTOJTHATH 3KCIIEPUMEHTEHI 110 MCCIEOBAHNIO (PU3NIECKUX SABJICHUN M MPOIIECCOB C HCIIOIB30BAHNEM TIPSIMBIX U KOCBEHHBIX
n3MepeHnil, npu 3ToM (opMyNMpoBaTh NpoOiieMy/3asady M TUIOTE3y y4eOHOTro OSKCIIEpUMEHTa, COOMpaTh YCTaHOBKY H3
MIPE/TI0KEHHOT0 000PYI0BaHUS, IIPOBOUTE ONBIT U (POPMYIIMPOBATH BBHIBOABI;

OCYIIECTBIISITh MpPSIMbIE M KOCBEHHBIE H3MEPEHHS (PM3WYECKWX BEIWYMH, NMPH 3TOM BBIOMpPATh ONTHUMAJBHBIN CHOCOO
U3MEPEHUs U UCTIONb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEpeHul;

UCCIIEOBaTh 3aBUCHUMOCTH MEXAY (U3MUECKMMH BEJIMYMHAMH C HCIIOJb30BAaHMEM NPSMBIX HM3MEPEHHH, HpPH 3TOM
KOHCTPYHpPOBAaTh YCTAaHOBKY, (PUKCHpPOBATh pPE3yibTaThl ITONyYEHHOH 3aBHCHMOCTH (H3MYECKHX BEIWYMH B BHIC TaOMHMIl U
rpa(uKoB, A€IaTh BEIBOABI IO PE3yIbTAaTaM HCCIIEIOBAHHS;

coOoiaTh NpaBmiIa 0E30IacHOr0 TPyAa NMpPU NPOBEACHUM HCCIENOBAaHMH B paMKaxX y4eOHOro HKCIICpUMEHTa, y4eOHO-
HCCIIEOBATEIbCKON M MPOEKTHOM NEATENLHOCTH C UCTIOIb30BAaHHEM N3MEPHUTENBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000y IOBaHHUS;



pewmiate pacu€THBIC 3a/1a4M C SBHO 3aJaHHOM (U3NYECKOH MOAENbIo, MCHONb3Ys (PU3NYECKHE 3aKOHBI M NPUHLMIBI, Ha
OCHOBE aHaJIM3a YCJIOBHS 3aJayyl BBHIOMpaTh (PU3UUECKYIO0 MOENb, BBIACIATh (QU3MYECKHE BEITUUUHBI M (HOPMYIIbI, HEOOXOAUMBIC
IUTsl €€ peIIeHNs, TPOBOANTD PACUETHI M OLIEHUBAThH PEabHOCTD MOIYIEHHOTO 3HAUeHNS (QH3UIECKON BEITNIHHEL;

pemaTth KaueCTBEHHBIC 3aJa4d: BHICTPAWBATh JIOTHUECKH HEIPOTHBOPEUMBYIO LETMOYKY pAacCyKAEHHH C OMOpOH Ha
N3y4YECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NUECKHE SIBICHNUS;

UCTIONB30BaTh TPH  pEIICHWM y4YeOHBIX 3aJad  COBPEMEHHbIE HH(OPMAIMOHHBIC TEXHOJIOTMM JUIl  IIOWCKa,
CTPYKTYPHPOBAaHNUS, HHTEPIPETALNN U NPEICTaBICHNS yueOHON W HAYYHO-MOMYJISIPHOM MH(OPMAINH, MOTy4YeHHOW U3 Pa3INIHBIX
HCTOYHHMKOB, KPUTHYECKH aHAIN3UPOBATH MOJTy4aeMyto HHPOPMAIIHIO;

NPUBOJMTH TPUMEPHI BKJIaJa POCCHHCKHX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, OOBSCHEHHE MPOLECCOB
OKPY’KaIOIIEro MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS 110 (PM3HMKE B OBCETHEBHOW KU3HU JUIsl o0ecrieueHns: 0e30I1acHOCTH TIPH 00paleH!H
¢ mpubOpaMu U TEXHHYECKHMH YCTPOMCTBAMH, JJISI COXPAHEHUs 3[J0POBbSl U COONIOJCHUS HOPM DKOJOTHYECKOTO ITOBEICHUS B
OKpY’Karolleil cpene;

paboTaTe B TpyHNIIE C BBHIIOJHCHHWEM pPAa3lNYHBIX COLMAIBHBIX pOJEH, IIaHHPOBaTh pabOTy TPYIIBI, PalHOHAIBHO
pacrpeaeniaTh 00s3aHHOCTH M IUIAHUPOBATh JIESTEIbHOCTh B HECTaHAAPTHBIX CUTYallUsX, aJleKBaTHO OIIEHUBAThH BKJIAJ KOKIOTO M3
YYaCTHHKOB TPYTIIEI B PEIICHNE PAacCMAaTPUBAEMON IPOOIEMEL.

K xonmy obyuenus B 11 kiacce mpeaMeTHBIE pe3ynbTaThl Ha 0a30BOM ypOBHE JOJKHBI OTPakaTh COPMHPOBAHHOCTH Y
00y4aromuxcst yMeHUH:

JIEMOHCTPUPOBaTh Ha TPHMEpax pojib W MecTo (GHU3MKM B (OPMHUPOBAHMHM COBPEMEHHOW HAy4YHOW KapTHHBI MHUpA, B
Pa3sBUTHH COBPEMEHHOI TEXHHWKH W TEXHOJIOTHH, B NPAKTUYECKON NEATENBHOCTH JIOJCH, LENOCTHOCTh W €AMHCTBO (HM3MIECCKOH
KapTHHBI MUPA;

YUUTBIBaTh TI'PaHMIBI TNPUMEHEHUS M3YYEHHBIX (PU3NYECKUX MOJENei: TOYEUYHBIH SIICKTPUYECKHH 3apsijl, JIyd CBeTa,
TOYEYHBIH UCTOYHUK CBETA, SACPHAsI MOJEIb aTOMa, HyKJIOHHAsI MOJIETb aTOMHOTO SIIpa IPH PELIeHNH (U3HIECKUX 3a1a4;

pacrio3HaBaTh (PM3MUECKHUE SBICHUS (TIPOLECCH) U OOBSICHATH MX HAa OCHOBE 3aKOHOB JJICKTPOAMHAMUKH M KBAaHTOBOM
(bI/ISI/IKI/II QJICKTPpHUYICCKad MPpOBOAUMOCTD, TCIIJIOBOC, CBETOBOC, XUMHUYECKOE, MArHMTHOEC HeﬁCTBHH TOKa, B3aHMO}1€I7[CTBPIe MarHuToOB,
QJICKTPOMAarHuTHas WHAYKIUA, [[eﬁCTBHe MAardiuTHOIO IMoJisi Ha MPOBOAHUK C TOKOM H HBHX(ymHﬁCH 3apian, SJICKTPOMArHUTHBIC
KoseOaHHsi ¥ BOJHBI, NPAMOJMHEHHOE paclpOCTpPaHEHHE CBETa, OTPAXXCHHUE, IpeloMJIeHHWe, nHTepdepeHnus, audpaxous u
NOJApU3aLUsl CBETa, IUcrepcust cBera, (oroanekrpuueckuii apdekr (dhorodddexr), cBeToBOe IaBieHHWE, BO3HUKHOBEHHE
JIMHEHYATOro CIEKTpa aToMa BOJIOPO/A, ECTECTBEHHAsI U HCKYCCTBEHHAs! palMOAKTHBHOCTD;

OIMCHIBATh HM3yYCHHBIC CBOWCTBA BeUIECTBAa (JIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE, HIICKTPHUECKYIO MPOBOANMOCTD
Pa3IUYHBIX CpPEeN) M BJIEKTPOMATHUTHBIC SIBJICHHS (TIPOIECCHI), MCHONB3Ys (pU3MUECKHE BEJMYMHBL: IIEKTPUUCCKUN 3apsif, CHia
TOKA, DIIEKTPUUECKOE HAIPSDKEHHE, JIEKTPUUECKOE CONPOTHUBIICHUE, PA3HOCTh IIOTEHIIUAJIOB, 3JEKTPOABIKYIIAs CUiIa, paboTa TOKa,
WHIIYKIUS. MarHUTHOTO ToJIsl, cuila Amriepa, cuia JlopeHna, WHIYKTUBHOCTh KaTYIIKH, SHEPTHUs 3JEKTPUIECKOT0 M MAarHUTHOTO
moJjed, MepHoj M 4dYacToTa KoileOaHMH B KoieOaTeIbHOM KOHTYpe, 3apsi] W CHjia TOKa B Mpolecce TapMOHMYECKHX
QJICKTPOMArHUTHBIX KOHe6aHHﬁ, (bOKyCHOC PpacCToOsIHUE M ONTHUYECKass Cujla JIMH3bI, NPHU OINMHWCAHWUU IPaBUJIBHO TPAaKTOBATH
(I)I/I?)H‘ICCKI/IFI CMBICTT HCHOJIb3YEMBIX BEJIUYHH, HX 0003HaUeHus u C€AVMHNIBI, YKa3bIBaThb q)OpMyJ'H)I, CBA3BIBAOIINE JAaHHYIO
(U3MYECKyI0 BENNUNHY C APYTHMH BEINYNHAMHY;

OIMUCBIBATH U3YUCHHBIC KBAHTOBBIC ABJICHUA U IMPOLECCHI, UCIIOJIB3YA (1)I/I3I/I‘-ICCKI/IG BCJIMYMHBL: CKOPOCTH JJICKTPOMATrHUTHBIX
BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPTHs W MMITYJbC (OTOHA, NMEPHOA IMOIypaclana, SHEprusl CBA3M AaTOMHBIX sJep, IpH
ONMCAHUM MPABWIBHO TPAKTOBATH (PU3NYECKUH CMBICH HCHONB3YEMBIX BEIMYMH, MX OOO3HAYEeHHs W EIUHUIBI, yKa3bIBaTh
(hopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIIMUUHY C APYTUMH BETUUYMHAMH, BBIYACIIATH 3HAUCHHE (PU3NIECKON BEITMUMHBI;

AHAJIM3UPOBATH (bI/ISI/I‘IeCKI/Ie MPOUECChl M ABJICHUSA, UCIIOJIB3YSA (1)I/I3I/I'-IeCKI/Ie 3aKOHBI W TMPUHIUIIBI: 3aKOH OMa, 3aKOHBbI
TIOCJIE/IOBATENILHOTO M MapauIeNbHOTO COEAWHEHUS! MIPOBOAHUKOB, 3aKoH J[xoymns—JleHna, 3aK0H 3JIeKTPOMArHUTHOM MHAYKIWH,
3aKOH NPSIMOJIMHEHHOTO pacIpoCTpaHEHHUs CBETA, 3aKOHBI OTPa’KCHHUS CBETA, 3aKOHBI NIPEJIOMIICHHS CBETA, ypaBHEHHE DHHINTEHHA
s porodddexra, 3aKOH COXpaHEHHs SHEPrHH, 3aKOH COXPAHEHHs MMITyJIbCca, 3aKOH COXPAaHEHHs JIEKTPHYECKOro 3apsja, 3aKOH
COXPaHEHMsI MacCOBOTO YHUCIIa, IOCTYIAaThl bopa, 3aK0H paanoakTUBHOIO pacnaja, IpU STOM pa3jindaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTeMaTHIECKOe BBIPAKECHHE U YCIIOBHS (TPaHHUIIbI, 001aCTH) MPUMEHUMOCTH;

OIIPEACIIATEL HAIPABJICHUE BEKTOPA MHAYKIIUU MAarHUTHOT'O ITOJISI MPOBOJHUKA C TOKOM, CHJIbI AMnepa " CUJIbI J'IopeHua;

CTPOWTH M OTMHMCHIBATH U300paKEHNE, CO3aBAEMOE TUIOCKUM 3€PKaIOM, TOHKOH JTHH30M;

BBITIOJTHATH SKCIEPUMEHTBI 10 CCIIE0BAHUIO (PU3NYECKUX SIBJICHUI U IPOLIECCOB C MCIOIb30BAHUEM NPSIMBIX M KOCBEHHBIX
n3MepeHnil: npu 3ToM (opMynupoBarh mHpoOiieMy/3azady M TUIOTE3y Y4YeOHOTO OSKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MIPEUI0KEHHOT0 000PYAOBaHUSA, TPOBOANTE OIBIT M (YOPMYITHUPOBATH BEIBOIKI;

OCYIIECTBIISITh MpPSIMbIE M KOCBEHHBIE H3MEPEHUS (PM3WYECKWX BEIWYMH, NPH 3TOM BBIOMpPATh ONTHUMAIBHBIN CHOCOO
N3MEPEHNUs U MCI0Ib30BaTh H3BECTHBIE METO/IbI OLIEHKH MTOTPEITHOCTEH H3MEPEHNH;

HUCCJICA0OBATh 3aBUCHMOCTH (l)H?:PIquKI/IX BCJIMYMH C HCIIOJIB30BAHUEM IIPAMBIX PIBMCpeHPIﬁI IIpyu 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCHPOBATH PE3yIbTATHl IONYyYEHHOH 3aBUCHUMOCTH (U3MUECKHMX BEIMYMH B BUAE Tabiawi W rpadukoB, IenaTh
BBIBOJIBI TI0 PE3YJIbTaTaM HCCIIeIOBAHMS;

coOoiaTh NpaBmiIa 0E30IacHOr0 TPyAa NMpPU NPOBEACHUM HCCIENOBAaHMH B paMKaxX y4eOHOro HKCIICpUMEHTa, y4eOHO-
HCCIIEOBATEIbCKON M MPOEKTHOM NEATENLHOCTH C UCTIOIb30BAHHEM N3MEPHUTENBHBIX YCTPONUCTB U 1a00PaTOPHOTO 000y IOBaHHUS;

pewmiate pacu€THBIC 3a/la4M C SBHO 3aJaHHON (U3NYECKOH MOMENbIO, MCHONb3Ys (PU3NYECKHE 3aKOHBI M NPUHLMILI, Ha
OCHOBE aHaJIM3a YCJIOBHS 3aJaydl BBHIOMpaTh (PU3UUECKYIO0 MOJENb, BBIACIATh (U3MYECKHE BEITUUUHBI U (HOPMYIIbI, HEOOXOAUMBIC
IUTsl €€ peIIeHNs, TPOBOANTD PACUETHI M OLIEHUBAThH PEabHOCTH MOIYIEHHOTO 3HAUeHNS (QH3UIECKON BEITNIHHEL;



pemiath KauyecTBEHHbIC 3aJayd: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEYMBYIO LIENOYKY pPACCYXKICHUH C OMNOpOH Ha
N3y4YECHHbIE 3aKOHbI, 3aKOHOMEPHOCTH ¥ (PU3NUECKHE SIBJICHUS;

UCIIONB30BaTh IPU  pEIIeHMH Y4eOHBIX 3amad  COBPEMEHHbIE HH(GOPMAIMOHHBIE TEXHOJIOTMH Ui  IIOHCKa,
CTPYKTYpPHPOBAaHHS, HHTEPIPETALMN U IPEICTAaBICHHs y4eOHOH U HayYHO-TIONMYJIAPHON MH(OPMAIMH, TTOTYYCHHON U3 Pa3JIMYHbIX
NCTOYHHMKOB, KPUTHYECKH aHAIN3UPOBATH MOJIy4aeMyto HHPOPMALIHIO;

OOBSACHATH IPHHUMIBEI JIEHCTBHA MAIIWH, NPHOOPOB M TEXHHYECKUX YCTPOWCTB, pa3iM4aTh YCIOBUS HX O€30IaCHOrO
UCIIONB30BAaHMS B IOBCEAHEBHOM KU3HH;

NPUBOIMTH MPUMEPHI BKIIaJla POCCUMCKUX U 3apyOeKHBIX YYEHBIX-(PU3NKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB
OKpY’KalolIero MUpa, B pa3BUTHE TEXHUKH U TEXHOJIOTHII;

HCTIONB30BaTh TEOPETHUECKUE 3HAHMS IO (PU3UKE B IOBCEAHEBHOW KI3HH 1A 0OecredeHus 0€30IacHOCTH IIpH 00paIeHnu
¢ mpubOpaMH M TEXHHYECKHMH YCTPOMCTBAMH, JJISI COXPAHEHUs 3[J0POBbSl U COONIOJCHUS HOPM DKOJOTHYECKOTO ITOBEICHUS B
OKpY>Karollel cpexe;

paboTaTh B Tpynme C BBHIIOJHCHHUEM pa3lIMYHBIX COLMANBHBIX POJICH, IUIAHUPOBAaTh Pa0OTy IPYHIBl, PALHOHAIBHO
pacupenensiTh 00S3aHHOCTH ¥ IUIAHUPOBATh NEATEILHOCTh B HECTAaHIAPTHBIX CHTYAlUsX, aJeKBaTHO OLICHUBATH BKJIAJ KaXKIOTO M3
YYaCTHHMKOB I'PYMIbI B PELIEHUE PacCMaTpUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBaHnue pa3aeiioB U TEM

KoandecTBo yacoB

DJIeKTpOHHBIE (IU(pPOBHIE)

Ne n/m KonTposbHbIe IIpakTuyeckue
MPOrpaMMblI Bcero o0pa3oBaTeJIbHBIE pecypchl
padoThI padoThI
Paznen 1. PUZUKA U METOAbI HAYUYHOTI'O ITO3HAHUS
bubanorexa [JOK
1.1 ®du3nKa 1 METOIBI HAYIHOTO TIO3HAHUS 2 https://m.edsoo.ru/Tf41bf72
Hroro mo paznmery 2
Pazgen 2. MEXAHUKA
bubanorexa [TOK
2.1 K
HHeMatiica > https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
22 Auszamica ! https://m.edso0.ru/7f41bf72
bub6 OK
2.3 3aKOHBI COXPAaHEHUS B MEXaHHKE 6 1 1 htI/tIp::I;I/(;r:.eeI;aS(I)_f).ru 17§41bf72
Hroro mno pasaeny 18
Paznea 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMUHAMHUKA
31 OCHOBBI MOJICKYJISIPHO-KUHETHUECKOH 9 1 bubaunorexa [JOK
' TeopHH https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
32 OCHOBEI TepMOAHHAMHKH 10 1 https://m.eds00.ru/7f41bf72
33 ArperaTHbIe COCTOSIHUS BEIECTBA. 5 Bubnuorexa IIOK
' da3oBbIe EPEXO/IbI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. DJJIEKTPOJANHAMUKA
Bbubaunorexa [IOK
41 DHeKTpOCTaTHIC 10 ! https://m.edsoo.ru/7f41bf72
IlocTosAHHBIM 3nekTprudyecKuii ToK. TOkU B Bu6mmorexa [IOK
4.2 12 1 1
Pas3IMuHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PesepBHOE BpeMs 2 1
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 4



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

11 KJIACC

Kosmm4ecTBo yacos DJIEKTPOHHBIE
Ne HaunmeHoBaHue pa3jaeioB H TeM (mudposrie)
KonTpoJibHble IpakTnyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHBIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOOAUHAMUKA
MarsuTHoe noje. DIeKTpOMarHuTHast Bubnmoreka [IOK
11 11 1 3
HHTYKIUS https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHuyeckue U 3J€KTPOMarHUTHBIE 9 1 Bubmmorexa [IOK
' KoJeOaHust https://m.edsoo.ru/7f41c97¢c
2.2 MexaHIYeCKUE U TIEKTPOMATHATHBIC BOJTHEI 5 1 Bubamorexa LIOK
' P https://m.edsoo.ru/7f41c97¢c
butnuoreka IJOK
2.3 (0] 10 3
frrnKa https://m.edsoo.ru/7f41c97¢c
Htoro mo pazneny 24

Pazgen 3. OCHOBBI CIEIIUAJIBHOM TEOPUA OTHOCHUTEJBLHOCTH

31 OCHOBBI CIIEIUANTBHON TEOPHUH 4 1 bubnunoreka [JOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97c
Uroro 1o pasaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
a1 Sene AHTOBOM O 6 Bbubnnoreka IJOK
. MCHTBI KBAHTOBOM OIITUKHN
. https://m.edsoo.ru/7f41c97c
4.2 CTtpoeHue aToMa 4 bubmorexa HOK
’ p https://m.edsoo.ru/7f41c97¢c
bubnnoreka IJOK
4, A
3 TOMHOE F1pO S https://m.edsoo.ru/7f41c97c

Hroro no paznmery 15



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

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKHN

51 DJIeMeHTHI aCTPOHOMUH U acTpo(pHU3uKH 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97¢c

Hroro mo paznmery 7
Paznean 6. OGOBLIAIOILIEE TIOBTOPEHUE

6.1 O6o01marolee NOBTOPEHHE 4 ﬁ;gg?ﬁ;}iﬁii?ﬁn £21097¢
Hroro no pasneny 4
PesepBHOE Bpems 3
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
N KoauuyecTBo yacoB Jara DJIeKTpOHHbIE N (PPOBBIE
Tema ypoka Konrtposbubie  IIpakTHueckue o0pa3oBaTe/ibHbIe
n/n Bceero H3yYeHUs
padoThI padoThI pecypcnl
1 ®usuka — Hayka o npupoje. Hayuynsie 1 Bubnmoreka [IOK
METO/IbI TIO3HAHHS OKPYKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
, Ponb n MeCT(j q)HSI/IKI/IVB (hopmMupoBaHUT . BuGmorexa [LOK
COBpeMeHHOI/IvHay‘-IHOI/I KapTHHBI Myipa, B https://m.eds00.ru/f0c33e6
MIPAaKTUYECKOH NesITeIbHOCTH o Iei
; MexaHn4ecKkoe JIBH)KEHHE. (l)_[THOCHTenLHOCTL . BuGmorexa LIOK
. MEILCHNE
MEXAHITHECKOTO ABIDREHILL LICPEMEl ’ https://m.eds00.ru/ff0c3508
CKOPOCTB, YCKOpEHHE
4 P . BIOKCHIE 1 Bubnuorexa IIOK
aBHOMEPHOE NPSMOIMHEHHOE
P P s https://m.edso00.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMONMHEHHOE 1 bubmmorexa IIOK
JIBIOKCHHE https://m.edsoo.ru/ff0c372e
6 CBobopHOE maieHue. Y CKOpeHHe CBOOOIHOTO 1 Bubnmoreka IJOK
HaICHUS https://m.edsoo.ru/ff0c39cc
7 Kpusonuneiinoe npmwxenue. [[Bmwkenue 1 bubmmorexa IIOK
MaTepHALHOM TOYKH TI0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
. gpm{mm OTHOCHUTENBHOCTH [ annnle_[;[. ) . BuGmorexa LIOK
HBIE cUCcTeMBbI oTcueTa. [lepBbIit
Hepuaii P https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
. Maccgl Tena; Cuna. gpmmnn CyIEpHO3ULIUU . Butmmorexa LIOK
wi1. Bropotii 3akon HeroTona s
© opo 3u 0 oTona A https://m.edsoo.ru/ff0c3be8
MaTepHaIbHON TOUKH
10 Tperuii 3akoH HproTOHA U1l MaTepUaIbHbIX 1 Bubmmorexa IIOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOTo TsroteHus. Cumna Bubmmorexa [IOK
11 1
TsokecTH. [lepBast KOCMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena 1 Bubnmoreka IIOK



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
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

Cuna tpenust. Koagduuuent tpenus. Cuna

13 COTIPOTHBIICHUS TIPH ABIKCHHUH TeJIa B Bubnmorexca LIOK
KHIKOCTH HIH a3 https://m.edso00.ru/ff0c3f76
[MocTynarensHoe 1 BpamaTeIbHOE JBIKCHUE

14 a0CcoIIFOTHO TBEPAOro Teaa. MOMEHT CHITBL Bubmuoreka [IOK
[neyo cuitbl. YCI0BHs paBHOBECHSI TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Wmnynsc MaTepraibHON TOYKH, CHCTEMBI

15 MaTepHaJIbHBIX TOYeK. VIMIyJIbC CHITbL. 3aKOH bubnuoreka [IOK
COXpaHeHHsI UMITyJbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBIDKCHUE
Pa6ota u MomHOCTh cuibl. KnHeTnueckas

16 SHeprus MatepuaabHoi Touku. Teopema 06 Bubamorexa LIOK

. https://m.edso00.ru/ff0c4502
W3MEHEHHN KMHETHIECKOW SHEPTHH
IloTenuuanbHas 3Heprus. IlorennuansHas

17 SHEprus ynpyro aehopMUPOBAHHON Bubmmorexa [IOK
npyuHbl. [loTeHIMAIbHAS SHEPTHS TENa https://m.edsoo.ru/ff0c461a
BOJIM3H OBEPXHOCTH 3eMIIN
[NoTeHunanbHpIe ¥ HEMOTEHIIMAIBHBIE CHIIBI.

CBs13b paOOTHI HENOTEHIIMATIBHBIX CHJI C
18 1/13MeHepHI/IeM MexaHquSKoﬁ SHEPTUH bubamorexa LIOK
https://m.edsoo.ru/ff0c478¢c
CHCTEMBI TeJl. 3aKOH COXpaHEHHS
MEXaHN4YECKOH SHepTUu
JlabopatopHas pabota «VcciaemoBanue CBI3H

19 paboThI CUIIbI C U3MEHEHHEM MEXaHHYECKOM
SHEPrHUHU TeNa Ha IPUMEPEe PaCTIKEHUsI
PE3MHOBOTO XKTyTa»

20 KonTtponsHas pabora o reme «Knnemarunka. Bubmmorexa IIOK
JluHamuka. 3aKOHBI COXPAHCHHUSI B MCXAHHKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-

21 KUHETHYECKON TEOpHUH. BpOYH}(])BCII)COC bubamorexa [OK

https://m.edsoo.ru/ff0c4dc2
nswkenue. Juddysus

22 XapakTep IBHKCHUS M B3aUMOICHCTBUS



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

JacTHIl BeUICCTBA. Monenn CTPOCHUS T'a30B,
)I(HL[KOCTCﬁ u TBépZ[LIX TCI

Macca monekyin. KonnuecTBo BelecTsa.

23 ITocTosHHas ABoragpo
24 TemnnoBoe paBHOBecue. Temneparypa u eé
n3Mmepenue. lllkana temneparyp Lenbcus
25 Wneansusiii raz B MKT. OcHoBHOE Bubnmoreka IIOK
ypaBuenne MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIepaTypa Kak Mepa cpeqHen
26 KHHETHYECKON 3Hep£I/II/Iy§BI/I)KeHHHpMOerIfyH. bubmorexa LIOK
N https://m.edsoo.ru/ff0c511e
VYpaBuenue Menneneesa-Knaneiipona
27 3akoH JlanbroHa. ['a30BbIC 3aKOHBI
JlabopatopHas padota «/ccnenoBanue
28 3aBUCHMOCTH MEXy ITapaMeTpaMu
COCTOSIHMS pa3peKEHHOTO Ta3ay
29 W3ompoueccsl B ACaIbHOM ra3e U Ux bubnuoreka [IOK
rpaduyeckoe mpeCTaBICHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHSs SHEPTHs TEPMOIMHAMHUECKOH
30 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUS. bubnunoreka [JOK
KonuuecTBo TerioTsl U pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHUs OJJHOATOMHOI'O HealbHOIO Ta3a
31 Buas! Trernnonepenauu bubmorexa [IOK
https://m.edsoo.ru/ff0c5¢36
VY aenbHas TEIUIOEMKOCTb BEILIECTBA.
32 Kf)[J'II/I‘{eCTBO TEIJIOTHI IPU T:imonepenaqe. bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
AnrabaTHBII TIpoIIecc
33 IlepBbIii 3aKOH TEPMOJUHAMUKY U €TI0 Bubmmorexa IIOK
TpPHMEHEHHE K H30TPOIIeccam https://m.edsoo.ru/ffOc5efc
34 HeobparumocTs nporeccoB B IpHpOJE. Bubnmoreka LIOK
Bropoii 3akoH TepMOANHAMUKHI https://m.edsoo.ru/ff0c6230
35 TTpuanun neficteus u KI1J[ TeroBoit butnuoreka IJOK
MAIIHHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

37

Okonorndeckue IpoOIeMbl TETNIOIHEPTeTUKH

38 Oo6o06maronuit ypok « MonekyssipHast Bubmuoreka [IOK
¢msuka. OCHOBBI TEPMOTHHAMUKID https://m.edsoo.ru/ff0c6938
K 0
39 <<1:)/II:1pe(i<m:1}:IaHsz (1());:1/11-1[((:1 Tgl\éZOBLI brmorexa LIOK
P ' https://m.edsoo.ru/ff0c6a50
TEPMOJANHAMUKID)
40 [TapooOpa3zoBanre U KOHACHCAIIHS. Bubnmoreka IIOK
Hcnapenue u KUTIEHAE https://m.edsoo.ru/ff0c63b6
a1 AOCOII0THAS U OTHOCUTENIbHAS BIAXKHOCTh bubanoreka [JOK
BO3/1yXxa. HachImeHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnuueckue u
42 amopdHbIe Tena. AHU30TPONHUS CBOUCTB Bubnuorexa IIOK
Kpuctauios. JKuKue KpUCTaIbL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUATbI
43 IInaBneHue u KpucTayuu3anus. Y JebHas Bubnmoreka IIOK
TeroTa riasnenus. Cyoaumanus https://m.edsoo.ru/ff0c6708
44 VpaBHeHHE TEIIOBOIO OajgaHca bubamorexa LIOK
P https://m.edsoo.ru/ff0c6820
45 DnexTpu3anus Tell. DINeKTPUIECKUui 3apsi. bubnunoreka [JOK
JlBa BH/Ia SIEKTPHIECCKHUX 3aPSI0B https://m.edsoo.ru/ffOcébcc
II
o | ——
YHPOBOHHIKH. p https://m.edsoo.ru/ffocbce
IIEKTPHYECKOTO 3apsaa
47 Bsaumoneiictue 3apsnoB. 3akoH Kymona. bubmmorexa IIOK
ToueuHBIi SIEKTPUIECKUI 3apsi] https://m.edsoo.ru/ffOc6ces
M ﬁar{pﬂméﬂcﬂocen Zzekmn:ezxoro n::)CJm. Bimorexa LIOK
HHIIAIT CYTICPIIO3HUIINH SJICKTPHUECKUX
p VH yrep H . fIeKTp https://m.edsoo.ru/ff0c6df2
noJiei. JInHuu HanpsKEHHOCTH
49 Pabota cri1 351eKTpOCTaTHYECKOTO OIS, Bubnmoreka LIOK
TTorenuman. Pa3HOCTH TOTEHIINATIOB https://m.edsoo.ru/ff0c6f00
TIpOBOHUKY ¥ JUIICKTPHKH B BuGmiorexa LIOK
50 AJIEKTPOCTATHYECKOM IToJie. [IuaIeKTpruuecKas

MNPpOHUIIAEMOCTb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

51

Onexrpoémkocts. Konnencarop

Bubnmoreka IIOK
https://m.edsoo.ru/ff0c7126

52

53

DIeKTPOEMKOCTB IIOCKOTO KOHIIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJECHCaTopa
JlabopatopHas padora "V3mepeHne
3NEeKTPOEMKOCTH KOHAEeHcaTopa"

Bubnmoreka IIOK
https://m.edsoo.ru/ff0c72c0

54

IIpuHumn nefdcTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOIIMPOBAJIBHOTO almapaTta,
CTPYHHOTO NpUHTEPA. DIEKTPOCTATHICCKAS
3anuTa. 3a3eMIeHHE IEKTPOIPHUOOpOB

55

56

57

DNEeKTPUUECKUN TOK, YCIOBHUS €r0
cymectBoBanus. [loctosaunblil Tok. Crna
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Owma a71st yyacTka HenH

[TocnenoBatenbHOE, TapalIeNbHOE,
CMEIIaHHOE COCIMHEHUE IIPOBOJAHHUKOB.
JlabopatopHas pabota «3ydueHne
CMEIIAaHHOTO COCIMHEHUS PE3UCTOPOBY

PaboTta 1 MOIIHOCTB JJIEKTPHUUECKOTO TOKA.
3akon [Ixoyns-Jlenna

0.5

bubanoreka [JOK
https://m.edsoo.ru/ff0c74f0

butnuoreka IJOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa a7 TOTHOU (3aMKHYTOH )

SHCKTquCCKOﬁ OCIIn. KOpOTKOC 3aMBbIKaHHUC.

JlabopatopHas padota «3mepenne I/1C
HNCTOYHHKA TOKa U €TI0 BHYTPECHHETO
COIIPOTHBIICHHSD)

0.5

butnuoreka IJOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAsI TPOBOAUMOCTD TBEPIBIX
METaJUIOB. 3aBUCHMOCTH CONPOTUBIICHHS
METAJUIOB OT TEMIIEPATypPHI.
CBepXIIpoBOIUMOCTD

60

61

OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
SNEKTPOHHBIX MyYKOB

ITomynpoBoaHMKH, UX COOCTBEHHAS 1
pUMecHas NpoBoauMOocTh. CBoiicTBa p—N-
nepexofa. [TorynpoBogHUKOBEIE TPHOOPHI

Bubnmoreka IJOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNeKTpUYECKUH TOK B pacTBOPaxX U

62 pacriaBax 3JeKTPOJIUTOB. 1 Bubmuoreka [IOK
DNEeKTPONUTHYECKAS HCCOHALIHS. https://m.edsoo.ru/ff0c82ba
DNeKTpOIu3
DneKTpudecKuit TS)K B Ta3ax. ) Butmiorexa LIOK

63 CaMOCTOSITEeTbHBIN N HECAaMOCTOATEIEHBIH 1

https://m.edsoo.ru/ff0c84ae
paspsaa. Monnus. [lnazma
DneKTpUdecKue MPHUOOPHI U YCTPOWCTBA U UX
64 HpaKTI/I:‘IeCKOC HpI/II)MeHSHI/Ie.};[szI/IJIa 1 brbmorexa LIOK
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30IacHOCTH
. Bubnuorexa IIOK

65 O600maromuii ypok «IEKTPOTUHAMUKA) 1 https://m.edsoo.ru/ffoc88be
KontponsHas pabora o Teme
«Onekrpoctaruka. [1ocTosHHBII

66 3JIEKTPUUYECKUHN TOK. TOKH B pa3Iu4HbIX 1 Bubmmorexa [IOK
cpenax» /Beepoccuiickast mpoBepoUHast https://m.edsoo.ru/ffOc8a8a
paboTa pu NPOBEACHUN Ha OYMaKHOM
HOCHTEIIe

67 PeseprHsril ypok. KonTponsHast paborta mo 1 Bubmmorexa [IOK
Teme "DJeKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepsHurbiit ypok. O600mIatONIMiA ypoK Mo 1 bubnunoreka [JOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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 yacoB

DJIeKTPOHHBIE NU(POBLIE

‘:;QH Tema Ypoka Beero KO]—[TpOJ]],H],Ie HpaKanecKne fl[:;:eﬂﬂﬂ oﬁpasonaTem,HLIe
padoThI PadoThI pecypcbl
[TocTosTHHBIE MAarHUTHI U X B3aUMOJICHCTBHE.
1 MarunutHoe noine. Bexrop MarHI/ITHcf[ﬁ 1 bubmorexa LIOK
. https://m.edso00.ru/ff0c9778
UHAYKIUH. JINHUY MATHUTHON MHIYKIUU
MarHuTHOE 1oJIe MPOBOJHUKA C TOKOM. OIBIT
2 Opcrena. B3aHMO}I§ﬁCTBHe TIPOBOJHUKOB C 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTopnas pabota «/3yuenne 1 1 Bubmmorexa [IOK
MarHUTHOTO MOJISI KATYIIKKA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBre MarHUTHOTO MOJISI HA IPOBOJHUK C
4 TokoM. Cuna AMnepa. JIabopatopHas pabora 1 1 bubnuoreka [IOK
«HccnenoBanue IeHCTBHISI MOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
eiicTBIEe MarHUTHOTO MOJIS Ha JABHXKYILLYIOCS
5 ipSDKQHHyIO yactuiy. Cuna HopeHuZ ’ 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Pa6ora cunel Jlopenna
DnexTpoMarHuTHas HHAyKIus. [loTok
6 BeKTOpa MarHuTHoU uaaykuuu. 3C 1
WHIIYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nanykuun dapanes
7 JlabopaTopnas pabota «/ccnenoBanue 1 1 Bubmmorexa [IOK
SIBIICHUSI JJIEKTPOMArHUTHOM WHITYKITUIDY https://m.edsoo.ru/ff0cal50
NunykTuBHOCTD. SIBJIEHHE CAaMOUHTYKIIUH.
8 O/1C caMOMHAYKITUHU. DHEPTHSI MATHUTHOTO 1 bubnmoreka [JOK
TOJTST KATYIIKH C TOKOM. DJIEKTPOMArHUTHOE https://m.edsoo.ru/ff0ca600
nojue
TexHuueckue ycTpoucTBa U UX IPUMEHEHUE:!
9 ITOCTOSIHHBIE MArHUTHI, JIEKTPOMArHUTBHI, 1

QJICKTPOABUTATEIIb, YCKOPUTECIIN
QJIEMEHTAPHBIX YaCTHUL, MHAYKIIMOHHAA TI€Yb



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
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10 O6o06maromuii ypok « MarHuTHOE TIOJIE. Bubnmoreka IIOK
DNeKTPOMArHUTHAS HHIYKIHSD https://m.edsoo.ru/ff0cab82

1 Kontponsnas pabdora mo reme « MarautHoe Bbubmmorexa [IOK
moJte. DIIEKTPOMArHUTHAS HHTYKITHSD https://m.edsoo.ru/ffOcad58
CB00OOIHBIE MEXaHHUYECKHE KOIeOaHusI.

12 I'apmonnueckue xoaebdanus. YpaBHeHHE Bubnmoreka [IOK
rapMOHHYECKHX KoJjebanuii. [IpeBparieHue https://m.edsoo.ru/ff0caf06
SHEPIrUU
JlabopaTopnas pabota «lccnenoBanne

13 3aBHCHUMOCTH [IEPHO/Ia MaJIbIX KOJIeOaHu!
rpy3a Ha HUTH OT JIMHBI HUTH U MaCChI
rpy3a»

Konebarenpusrii koHTYp. CBOOOIHBIE
3JICKTPOMArHUTHBIE KOJICOAHUS B HI€aIbHOM

14 KOHegTeHBHOM KOHTYpe. AHaJOTHS MEXKIY Bubmaorexa [IOK

https://m.edsoo.ru/ff0cb820
MEXaHUYCCKUMH U 3JICKTPOMATHUTHBIMHU
KOJIeOaHUAMU
®opmyna TomcoHa. 3aK0H COXpaHCHHUS
15 3HE:I;)FI/}III/I B HJI€aJIbHOM KOJ‘IG6aT§J‘ILHOM bubamorexa LIOK
https://m.edsoo.ru/ffOcb9c4
KOHTYpE
[peacraBiaeHue O 3aTyXaONUX KOJICOAHUSIX.

16 BrIHyXIeHHbIC MEXaHUYECKHE KOJIeOaHsI. Bubnmoreka IIOK
Pe3onanc. BeiHyX/IeHHbBIE https://m.edsoo.ru/ff0cbb86
AIEKTPOMAarHUTHEIE KOJICOaHUs
ITepemennsbIit Tok. CHHYCOHMIATbHBIH
MIepeMEeHHBIH TOK. MOIITHOCTh IEpEMEHHOTO Bubmmorexa IIOK

17 X
TOKa. AMIUTUTYTHOE U JIEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYCHUE CUJIBI TOKA M HAIIPSHKCHUS

18 Tpancdopmartop. [IpousBoncTBO, Iepenaya u
MOTPEOICHUE DIEKTPHUCSCKON IHEPTUH
YCTpOHCTBO M IPAKTHUECKOE TIPUMEHEHHE

19 3n£1puqecxorop3BOHKa reHepI:Topa Bubmmorexa LIOK

. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOTO TOKa, JIMHUH 3JIeKTpoIepeaad
20 DKOJIOTHYECKHE PUCKH TIPH ITPOU3BOICTBE



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

anekTposHeprun. Kynbrypa ucnonas3oBanus
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU

MexaHH4eCKHe BOJHBI, YCIOBHS
pacupoctpanenus. [lepuon. CkopocTb

Bubnmoreka IIOK

21 PacTpoCTpaHEHHs U [UTHHA BOJTHBL https://m.edsoo.ru/ffOcca54
INTonepeunsle 1 MPOIOIBHBIE BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTBH 3BYyKa. Bubmuoreka [IOK
BsicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 DNEeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U Bubmmorexa [IOK
ckopoctb. [IIkana 3MeKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [TpuHOMTIBI paguoCBsI3H U TENCBHACHNUS.
PazButne cpencts cBsa3u. Pagnonokarys
bubanoreka [JOK
25 Kontponpras padorta «KonebaHus 1 BOTHBD) https://m.eds0o.ru/ff0cc6
[IpsmonmHe#HOE pacTipocTpaHEHUE CBETA B
26 O;Hopoz[Hofx'I cpe;;. T(E)qquI{)Hﬁ WCTOYHHUK bunmorexa [OK
https://m.edso0.ru/ff0cd350
cBeTa. Jlyu cBeta
OtpaskeHne cBeTa. 3aKOHBI OTPAKCHHUS CBETA.
27 HZ)Ic)TpoeHI/Ie n300paKeHUI B I'P[)J'IOCKOM Bubmorexa LIOK
https://m.edsoo.ru/ff0cd4e0
3epKaie
IIpenomnenue ceera. IlomHOE BHyTpeHHEE
28 OTP;)a)KeHI/Ie. IpenenbHbINA yroma n}(l)filoro brbmmorexa LIOK
https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPa)KEHUsI
JlabopaTopHnas pabota «l3mepeHue Bubmmorexa [IOK
29
MOKa3aTesist IPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenne n3o0paxeHUi B JTMH3E. Bubnmoreka LIOK
dopmyia TOHKOI JMH3BI. Y BEJIIMUEHHE JIMH3BI https://m.edsoo.ru/ffOcddle
31 JlaGoparopnas pabota «HccnenoBanue
CBOMCTB M300paXCHUH B TMH3aX»
Hucnepcus cBera. CII0XKHBIH cOcTaB 6eoro
32 ceera. L[ger. Jlaboparopnas pabora
«HaOmoieHne qucnepcuu CBeTay
33 Wnrepdepenuns cera. Judpaxums cera. Bubnmoreka IIOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

HudpaxmnmonHas peniéTka

https://m.edsoo.ru/ffOced22

HOHepe‘IHOCTL CBCTOBBIX BOJIH. Honapmaum{

Bbubnanoreka [JOK

34 cBeTa https://m.edsoo.ru/ff0cf02e
35 OnTryeckue mpuOOpPEI U yCTPOHCTBA U
YCIIOBHS UX 0E30MACHOTO MPUMCHEHHUS
I'paHuIbl MPUMEHUMOCTH KJIACCUYECKOM
36 MI;xaHIjKH. %OCTYJIaTLI CIIeIHAIbHOM TeOpuH Bubmorerca LIOK
https://m.edsoo.ru/ff0cf862
OTHOCHTEIIEHOCTH
37 OTHOCUTEIHHOCTH OJTHOBPEMEHHOCTH. Bubnuorexa IIOK
3amMejyieHre BpEMEHU U COKPAIEHHE JUTHHBI https://m.edsoo.ru/ffOcfa42
DHEPrusi U UMITYJIbC PEISITUBUCTCKON
38 ‘IaCTIj/ILILI. CB;[3Ly Macfm C 3HEpTHUeH u bromorexa LIOK
https://m.edsoo.ru/ff0cfc68
HAMIYJIbCOM. DHEPTHS MOKOS
Kontponpras padota «Ontrka. OCHOBBI Bubmmorexa [IOK
39 N
CHELUATbHON TEOPUH OTHOCHTEIILHOCTUY https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Popmyna [Inanka. DHeprus u bubnuoreka [IOK
HUMITYJTEC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpEITHE U HecleoBanue GoTodddekra. Bubmmorexa [IOK
Omeritet A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akoHnbl hoToaddekra. YpaBHeHHE
42 aﬁHLHTegHa Z[Hq:lq)(I)OTOB(I)qI))eKTa. «Kpacnas bubamorexa LIOK
https://m.edsoo.ru/ff0d015e
rpanuna» Gotoddpderra
43 Hasnenne ceera. Onpitsl 1. H. JIeGenena. bubnunoreka [JOK
XHUMHYECKOE JIEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKHE YCTPOUCTBA U IPAKTUIECKOE
44 npuMeHenue: Gporoanement, GpoToaTIHK,
coJTHeYHas1 OaTapesi, CBETOINO
45 Pemenue 3amau mo reme « JI€MEHTHI bubnmoreka IJOK
KBaHTOBOH OTNTHKI https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcoHa. ONBITEI
46 Pe;elpq)opna 10 PacCEeSTHUIO (-JaCTHII. Bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
[InanerapHas MOJeNb aTOMa
47 Iocrynatsr bopa Bubnmoreka IIOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0dOafa

48

49

W3znyuenne u noriomeHne GOTOHOB MpH
MIepexo/ie aToMa C OJHOTO YPOBHS SHEPTUH Ha
Ipyroii. Buapl ciekTpoB

BonHoBsle cBolicTBa yacTuil. BonHsl ae
Bpoiins. KopryckynsapHO-BOIHOBOH Ayasnu3M.
CHOHTaHHOE U BBIHYXKICHHOE U3JIy4YeHUe

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d0afa

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PaTHOaKTHBHOCTH. OTIBITHI
Pesepdopna o onpeneneHnio cocraBa
PalvoaKTHBHOTO M3JTy4eHHS

bubanoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

52

53

54

55

CaoiicTBa anba-, bera-, raMMa-H3ITyICHHS.
BrusiHue painoakTHBHOCTH Ha XKHUBBIC
OpPraHU3MEI

OTKpbITHE IPOTOHA U HeWTpoHa. M30TOMEIL.
Anbda-pacnan. DIeKTPOHHBIH U
MO3UTPOHHBII Oeta-pacnan. ['amma-
U3ITyYeHHe

DHeprust CBA3M HYKJIOHOB B sJipe. SnepHble
peaxrmu. Snepusiil peaktop. IIpoGiemsl,
NIEPCIEKTUBBI, IKOJOTUIECKUE ACTIEKTHI
SIIEPHOM PHEPIETUKHU

OneMeHTapHble 4acTHLBL. OTKpBITHE
MO3UTpOHA. MeTobI HaOMIOACHNS 1
perucTpanuy 3JeMeHTapHbIX YacTUll.
Kpyrunsiii cton «PyHaaMeHTanbHbIe
B3anuMo/ieiicTBUs. EquHCcTBO (hrzmueckoit
KapTUHBI MUPA»

Oransl pa3BuTUs actpoHomuH. [Ipuknannoe u
MHPOBO33PEHYECKOE 3HAYCHNUE aCTPOHOMHUH.
Bun 3Bé3aHoro Heba. Co3Be3aus, spKre
3Bé3}IBI, TUIAHCTHI, UX BUANMOC IBUXKCHUC.
CoitHeuHast cuCTEMA

Bbubanoreka [JOK
https://m.edsoo.ru/ff0d1162

Bbutnuoreka IIOK
https://m.edsoo.ru/ff0d1356

butnuoreka IJOK
https://m.edsoo.ru/ff0d0e38

56

Comnnue. ConHeyHast akTUBHOCTh. MICTOUHMK
sHepruu CosiHIA U 3BE3N



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, UX OCHOBHBIC XaPAKTEPUCTUKH.
3BE3/bI INIABHON MOCIEA0BATEILHOCTH.
Buytpennee crpoenue 38é31. COBpeMECHHBIC
MPEJCTABICHUS O MIPOUCXOKICHUH U
sporoniny COJIHIA M 3BE3 ]

58

Maieunslit [lyTs — Hama ["anaxTuka.
IMonoxxenne u aermxenune CorHIa B
I'anakruke. I'anaktuky. YEpHble ABIPHL B
siipax rajJlakTuK

59

60

Bcenennas. Paz0oeranme ramaktuk. Teopus
Bonsoro B3peBa. PennkroBoe u3mydeHue.
MertaranakTuka

HepernieHubie po01eMbl aCTPOHOMHH

61

KontponsHas padora « 31eMeHTHI
aCTPOHOMHH H acTPOPHU3UKI

62

63

64

Oo6o6maromuii ypok. Ponb ¢husuku u
a4CTPOHOMHH B 3KOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIUAIEHON M 3THICCKOM
ctepax nesTeTbHOCTH YeI0BeKa

O6o6maromuii ypok. Posb u Mecto Gusuku u

aCTPOHOMHUHU B COBPEMEHHOM Hay4HOMI
KapTHHE MHpa

O6o6maromuii ypok. Posb Ghusndeckoit
Teopuu B (POPMHUPOBAHUH MIPEACTABICHUIT O
(bu3nYeCcKoil KapTHHE MUpa

65

O6o6maromuit ypok. Mecto pusndeckoi
KapTHUHBI MUpa B OOILEM PSTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHHI O
MPUPOJIE

66

67

PesepBHblil ypok. MaraHuTHOe noie.
ONeKTpOMarHuTHasl UHAYKIUS
PesepBuslit ypok. Ontuka. OCHOBBI
CIeMaTbHON TEOPHH OTHOCHTEIEHOCTH

68

PesepHnblit ypok. KBantoBas ¢usnka.

Bubmmoreka IJOK




DJIeMeHTHI aCTPOHOMUH U acTpo(pHU3uKH

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

METOJUYECKHUE MATEPUAJIBI VIS YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET
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