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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOro YpOBHsS Ha YPOBHE CpEIHEro O0OIero
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE IMOJOXEHUN M TPEOOBAHUI K pe3ylibTaTam
OCBOCHHSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMmbl, mpeactaBieHHbx B OI'OC
COO, a Ttakxe c yu€roMm (enepanbHOl paboueld MporpaMMbl BOCIHUTAHHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro mpenmera «®dusumka» B 00pa3oBaTENbHBIX
Opra’u3anusax Poccuiickon denepanny, peAU3YIOLINX OCHOBHbIE
o0Opa3oBaTesIbHbIE POTPaMMBI.

ConepkaHue mporpaMMbl 1O (HU3MKE HampaBieHO Ha (POPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHBI Mwupa oOydaromuxcs 10-11 kmaccoB mipu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IJIAHUPYEMbIM JIMYHOCTHBIM, IPEAMETHBIM W METANPEIMETHBIM pPE3yJIbTaTaM
oOydeHHMs, a TaKkK€ YUYHMTHIBAET HEOOXOJUMOCTh peau3alryd MEKIPEAMETHBIX
CBs3e (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM mpeaMeramu. B Hel
OIPENEISIIOTCA OCHOBHBIEC LIENHM WM3Y4YEHMs] (U3UKKM HA YPOBHE CPEIHEr0 OOIIEro
o0Opa3oBaHus, MIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HMKHU: JIMYHOCTHBIE,
MeTarnpeMETHbIE, IPpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3uKe BKIHOYAET:

® [UJIaHUpPYEMBbIE pe3yJbTaThl OCBOEHUA Kypca (hHU3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PEe3YyJIbTaThl 10 TOAaM 00y4YEeHHUS;

e conepxanue yuyeOoHoro npeamera «dusuka» mo rogaM 00ydeHusl.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHaX NPUPOAbI, BBICTYyNas B
KayecTBe y4yeOHOro mpeaMera B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHuU 00 okpyxatorieMm mupe. LLkoabHBINH Kype PU3NKH — CUCTEMOOOPa3yoIuit
JUISL €CTECTBEHHO-HAYUHBIX Y4€OHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB W SIBICHUM, H3ydaeMbIX XHUMHUEH, OWOIorHei,
buszmdeckor reorpadueit M actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep W pa3BHUTHE
pPa3HOOOpA3HBIX TEXHONOTHM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHHS
KOCMOCQ, IIOJIyY€HHsI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOMCTBAMHM WU APYTUX.
N3ydyenne QU3MKM BHOCHUT OCHOBHOM BKJIAJ B (POPMUPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaromuxcs, B (OPMHpPOBAHUE YMEHHI NPUMEHATH
Hay4YHBIA METOJI TO3HAHMSI IPU BBIIOJIHEHUU UMU YU€OHBIX HCCIIEI0BaHUM.

B ocHOBy kypca ¢u3uku sl YpOBHS cpeaHero oOiiero oOpa3oBaHUs
NOJIOKEH PAJ MUAECH, KOTOpbIE MOXKHO paccMaTrpuBaTh Kak MPUHLMIBL €0
OCTPOEHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SIBISIETCA JIOTUYECKU
3aBEepPIIEHHBIM, OH COJIEPKUT MAaTepHaN U3 BCEX pa3/iesioB (M3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pWH, BEIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3uku ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaAMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yercss TMOCPEACTBOM BBEACHUS HJIEMEHTOB
COJICpP)KAaHMsSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXKHEBBIMHM 3JIEMEHTaMU Kypca (UM3HKM Ha YpOBHE CpPEAHEro OOIIEero
oOpa3oBaHus sBIsOTCA Guznueckue Teopuu (popmMupoBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
OPUMEHUMOCTH TEOpHUM, JUIsl ONHCAaHUA ECTECTBEHHO-HAYYHBIX SBJICHUU H
MIPOLIECCOR).

CucTeMHO-eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4arou[uxcsl.
Hns 6a3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpBIE B MIporpamme no ¢usuke oObEAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeIbHOTO IMpolecca MCXOAsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
O0y4aIOUMMUCSI YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUsI, HCCIETOBAHMS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M TOCTAHOBKY OMNBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHWE YIEISETCsS PEIICHUI0 PAcUETHBIX M KayeCTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOT0 paszjeiia Kypca, TaK U WUHTEIPUPYS 3HAHUSA U3
pasHbIX pa3fenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECreueHn0 ydeOHOro Ipolecca O0a30BbI ypOBEHb Kypca
(bU3MKHN HA YPOBHE CPEIHEr0 0011ero 00pa30oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBHUSIX HMHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOxoanmoe JaboparopHoe OOOpyIOBaHME Ui BBINOJHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpanmoHHoe o0opyaoBaHue (HOpPMUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTAIILHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUM.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCsS B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a060paTOpHOro 000pYAOBaHUS JOJDKHBI OBITH IOCTPOCHBI HAa KOMILUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (¢dopmMupOBaHHWE HHTEpPECa W CTPEMJICHUS OOy4alolMXci K HayqYHOMY
U3YYEHUIO TMPUPOJIbI, Pa3BUTHUE HX HHTEJUIEKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

® pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHUE
MCCIIeIOBATEIHCKOTO OTHOMICHUS K OKPY)KAIOIITUM SIBIICHUSIM;

e (opMHupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3y4CHUS
OCHOB CTPOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

o (dopmupoBaHHe yMEHUN OOBSACHATH SBJICHUS C HUCIOJB30BAaHUEM
bu3HYecKUX 3HAHUHN ¥ HAYIHBIX JOKA3aTEIbCTB,;

e (DopmHupoBaHHWE TMPEACTABICHUN O oMU (DU3UKU IJIST PA3BUTHUSA JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmkeHrne 3TUX Iee oOecrednBaeTcs pEelIeHneM CIEeAYIONINX 3a7ad B

poIecce u3y4eHus Kypca (pu3uku Ha YpOBHE CPEHETO O0IIero 00pa3oBaHuUs:



® TMPHOOPETCHWE  CHUCTEMBbl  3HaHMK 00  o0mmMX  (U3HUIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAS MEXaHHKY,
MOJIEKYJSIDHYIO  (DMBHKY, DJJIEKTPOAMHAMHUKY, KBaHTOBYIO (U3UKY U
AIEMEHTBI aCTPO(U3UKH;

e (QopMupoBaHue yMEHUW MPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE U JJS TPUHATHUSA
MIPAKTUYECKNX PELICHUH B IOBCEIHEBHOM KU3HU;

® OCBOCHHME CMHOCOOOB pEHIeHUs PAJNIUYHBIX 3aJady C $BHO 3aJaHHOU
busznueckoll MOMENbI0, 3a7ad, MOAPA3yMEBAIOIINX CaMOCTOSITEIIbHOE
co3nanne PU3NIECKON MO, aICKBATHON YCIIOBUSIM 33/1a4H;

e TOHUMaHWE (U3MYECKUX OCHOB W TIPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOUCTB U TEXHOJIOTMYECKUX MPOLECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeay;

® OBJAJICHHE METOAAMHU CaMOCTOSITENbHOIO IJIAHUPOBAHMS M IMPOBEICHUS
(buU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu UHbOopMaIuy,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YibTaTa;

® CO3/IaHHME YCJIOBHUH ISl Pa3BUTHUS YMEHUM IPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATEIIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanus orBoauTcst 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemselii B mporpamme Mo (DU3UKE MEpeuyeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX padOT SBIACTCA PEKOMEHJOBAaHHBIM, YYHTEIb JElIaeT BHIOOD
POBEJICHUST JTA0OPATOPHBIX PabOT W OMNBITOB C YYETOM HWHIWBUIYATBHBIX
0COOEHHOCTEN 00yYaroInXCsl.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazgen 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUSA

®u3nka — Hayka O npupone. HaydHble mMeTOABI MO3HAHUSA OKPYXKAOIIETO
mupa. Posb JKCnepuMeHTa M TEOpUH B IIPOLECCE II03HAHUA IPUPOJBI.
DKCnepuMeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUYECKUX 3aKOHOB.
[IpyHIMD COOTBETCTBUS.

Pone u mecto ¢usuku B (HOpMUPOBAHUU COBPEMEHHOW HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKON AEATEIbHOCTHU JHOAEH.

Jlemoncmpayuu

AHanoroble U 1U(QPOBbIE H3MEPUTENIbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JNATYUKH.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABKEeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOro JBUKCHUS.
Cucrema orcué€ra. TpaekTopus.

[lepemerienne, CKOpocTh (CpemHsisE CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHUE MaTepUaIbHOM TOYKM, WX MPOCKIIMM HA OCH CHUCTEMbI KOOPAMHAT.
CroxxeHue nepeMeeHui ¥ CI0KEHUE CKOPOCTEN .

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsIMOJIMHEHHOEe ABWXKeHue. [ 'paduxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MyTH U [EepEeMEIICHUs
MaTepUuagIbHON TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBomuueiiHoe  nBuKeHWe. JIBWKEHHME  MATepUabHOM  TOYKM  TIO
OKPYKHOCTH C ITOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JTMHEHHAS
ckopocTs. [lepron u yacrora oOpamienus. LleHTpocTpeMUTENbHOE YCKOPEHUE.

TexHnueckne yCTpOHWCTBA M IPAKTUYECKOE MPUMEHEHHE: CHUIOMETD,
JNBUKEHUE CHAPSIAOB, LIEMHBIE U PEMEHHBIE TIEPEIAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XapPaKTEPUCTHUK
JIBUKCHUSL.

[IpeobpazoBanue ABUKEHUMN C UCTIOIB30BAHHEM MPOCTHIX MEXAHU3MOB.

[TageHue Ten B BO3yX€ U B pa3peKEHHOM MPOCTPAHCTBE.



HaGmonenue aBuxkeHUst Tena, OpPOIIEHHOTO MO YIJIOM K TOPH30HTY U
TOPU30HTAJIBHO.

N3mepenue yckopeHust CBOOOHOTO MaICHUS.

Harmpasienne cCkopocTy npu ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3yueHnne HEpaBHOMEPHOIO ABHXKEHUS C LIEJBIO OMNPENEIICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanue COOTHOMIEHUS MEXKAY NYTSIMH, MPOUICHHBIMU TEJIOM 3a
MOCJIEAOBATENIBLHBIE PABHBIE IPOMEXKYTKA BpPEMEHH I[P PaBHOYCKOPEHHOM
JIBU>KEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3y4yeHne nBUMKEHUS IapUKa B BA3KOU KUJIKOCTH.

N3ydenune nBUKEHUS Tena, OpPOIIEHHOTO TOPU30HTATIBHO.

Tema 2. lunamuka

[Ipuanun  otHocutenbHOCTH  ['aymmnes.  IlepBeii  3akoH  HeroToHa.
HNuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HeroToHa
IUIS. MaTEPUAIbHOM TOUKU. TpeTnid 3akoH HproTOHA 119 MatepraabHbIX TOYEK.

3akoH BcemupHoro Ttsirorenus. Cuia Tsbkectu. Ilepas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TPeHHs CKOJIBKEHUS U cujia TpeHus mokos. KoadgduimeHnt tpenus.
Cunia conpoTUBJIEHUS NPU JBUKEHUU Teja B KUIKOCTH UIIU Ta3e.

[TocTynarenpHOE U BpaliaTelbHOE ABMKEHHE a0COIIOTHO TBEPOTO TEa.

MOMEHT CHIJIBI OTHOCUTEIIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
paBHOBECHS TBEPIOTO TENA.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: MOAIIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrenne nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT JeopMaluu.

HesecomocTts. Bec Tena nmpu yCKOpeHHOM NOABEME U MAJICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

YcnoBus paBHOBECHUs TBEPAOTrO Tena. Buabl paBHOBECHS.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul



N3ydeHue aBM>XeHUs1 OpycKa M0 HAKIOHHOM TMIOCKOCTH.

HccnegoBanrue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B NPYKUHE H
PE3UHOBOM 00pasiie, OT ux Aehopmaliuu.

HccnenoBanne ycinoBUKM paBHOBECHs TBEPAOrO TeEJla, HMMEIOLIET0 OCh
BpAILICHMUS.

Tema 3. 3aKoHnvl cOXpaneHus 6 MexaHuKe

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.
NMnynbC cuibl M HU3MEHEHHUE HMITYJIbCAa TeNld. 3aKOH COXPAHEHUS WMITYJIbCA.
PeaktuBHOE 1BHXKEHME.

Pabota cunbl. MOIIHOCTD CHJIBL.

Kunernueckass sHeprus MarepuaibHOM TOYKH. TeopemMa 00 HU3MEHEHUU
KUHETUYECKOW YHEPTUU.

[ToTeHunanbHas DHEPrusl. [loreHuumanbpHas DHEPIUs yIpyro
nehopMUpOBAaHHOW  TIpYKWHBI.  [loTeHIManbHas  dSHEprus Tenma  BOJIM3H
MOBEPXHOCTH 3E€MJIH.

[loTeHuuanbHble W HENOTEHIUAIbHBIE  CHJIBL. CBsi3p  paboOTHI
HEMOTEHIMAIBHBIX CUJ C HW3MEHEHHEM MEXaHWYECKOM SHEPrUU CUCTEMBI TeIl.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckrue ycTpomcTBa M NPAKTHYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBIM MUCTOJIET, JBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHMs UMITYJIbCa.

PeakTuBHOE IBH)KCHHUE.

[lepexon moTeHIIMATBLHOM YHEPTHUHN B KHHETUUECKYIO U 00paTHO.

Yyenuueckuii osxcnepumenm, rabopamopnvle pabomuol

N3ydenne abCONMIOTHO HEYIPYroro yjaapa C MOMOIIBIO JABYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBs3M pabOThI CUIIBI ¢ UBMEHEHHEM MEXaHWYECKOW SHEpPruut
TeJla Ha MPUMEPE PACTSHKEHUS] PESUHOBOIO JKI'yTa.

Pazgen 3. MosekyasipHasi pU3HKA U TEPMOIAMHAMHUKA
Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu
OCHOBHBIE TOJIOKEHHUSI MOJIEKYIPHO-KUHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep ABUKEHUS U
B3aMMOJICVCTBHSl 4YacCTHUI] BellecTBA. MoJenn CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPBIX TN M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleld. Macca u
pa3mepbl Mosiekyi. KonumuecTBo BemectBa. [locrostHHas ABorapo.



TerutoBoe paBHOBecue. Temmneparypa u €€ usMmepenue. lllkama Ttemmeparyp
Lenbcus.

Mopens  upeambHOro raza. OCHOBHOE  ypaBHEHHME  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICATBLHOTO Ta3a. AOCONIOTHas TeMmIeparypa Kak mepa
CpeaHEl KUHETHMYECKOW HSHEPruHM TEIUIOBOrO MABMKEHUs dvacTtul rasza. l[llkana
temneparyp KenpBuHa. I'a3oBble 3ak0oHBbI. YpaBHeHue MeHnneneeBa—Kiamneipona.
3akon JlanbToHa. M3omporecchl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. [ 'paduyeckoe mpencTaBiIeHUE H3OMPOIIECCOB: M30TEpPMa, H30XO0pa,
n3ooapa.

TexHuueckue YCTpOHMCTBA UM TMPAKTUUECKOE TMPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOLIME JTUCKPETHOE CTPOEHUE BelecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHECHUM.

OnbIThl 10 TU(PPY3UHN )KUAKOCTEH U ra30B.

Mogenb OpOyHOBCKOT'O IBUKEHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOT O
B3aUMOJEHCTBHSL.

Mogenp, WLTIOCTPUPYIOILAs TPUPOAY JABJICHU Ia3a HAa CTEHKU COCYAa.

OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHUE COCTOSIHUS HJACAIBHOrO Trasa,
U30IPOLIECCHI.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

OnpeneneHre Macchl BO3AyXa B KJIIACCHOM KOMHATE HAa OCHOBE HM3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO31yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY IMAPAMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxku

TepmonuHamuyeckass cucteMa. BHYTpEHHsISI 3HEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U cToco0bI e€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAIBHOTO  rasa. Buasl  Temionepenaydw:
TEIUIONPOBOJHOCTh, KOHBEKIMS, U3Ty4YCHHUE. Y IebHAs TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTel npy Teronepeaaye.

[lonsitue 06 ammabatHom mporecce. I[lepBbIil 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue mepBOro 3aKOHAa TEPMOAMHAMHMKU K u3orpoieccaM. ['paduueckas
UHTEpIpeTaIus padoThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCOB B MPUPOJIE.

TeruioBple  MamuHbl.  [IpyuHUOMIIBL  IEHCTBUS — TEIUIOBBIX  MAallWH.
[IpeoOpazoBanuss 2HEPruM B TEIJIOBBIX MammHaX. Koad@uimeHT moae3Horo



neiictBust teroBod mammHbl. [ukn KapHo u ero ko3¢ @uilMeHT Moae3HOro
JENCTBUS. DKOJIOTHUECKUE MPOOJIEMBI TETIOIHEPTreTUKH.

TexHuueckue yCTpOWCTBA W TMPaKTHYECKOE MPUMEHEHHE: JBUTATEIh
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

H3MeHeHre BHYTPEHHEW JHEPruu Tejia MpU COBEPIICHUU pPabOThI: BHUIET
npoOKku u3 OYTBUIKM TOJ JEWCTBHEM CXATOro BO3[yXa, HarpeBaHue >dupa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPALIMS).

N3MeHeHre BHYTpEHHEN YHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpIT 1Mo aanabaTHOMY pacCIIMPEHUIO BO3AyXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopnenu napoBoi TypOWHBI, IBUTATENSI BHYTPEHHETO CTOPAHMUsI, PEAKTUBHOTO
JBUTATEJIS.

Yuenuueckuii osxcnepumenm, rabopamopnvle padbonul

N3Mmepenne yaeapHOu TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. Mcnapenue u kumneHue. AOCONMOTHAs U
OTHOCUTEJIbHAS BJAXKHOCTh BO31yxa. HachelmeHHbI map. YaenpHas Teriora
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYpPhl KUTICHUS OT JIaBJICHHUS.

Teépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctauioB. JXunkue kpucrtamuisl. CoBpeMeHHblEe Marepuanbl. [lnaBneHune u
KpUCTaITU3anus. Y aefbHas Teriora rmiasinerus. Cyomumanus.

YpaBHeH#He TerioBoro OaiaHca.

TexHuueckrue yCTpPOWCTBA M TMPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM YHUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenue npy noHWKEHHOM J1aBJIICHUH.

Cnoco0b1 U3MepeHUst BIXKHOCTH.

HaGmonenne HarpeBanus U IJIaBJICHUS KPUCTALIMYECKOTO BEIIECTRA.

JleMoHCTpanust KpUCTaJIOB.

Yuenuueckuii oxcnepumenm, rabopamopnule padbonul

N3MmepeHne OTHOCUTENBHOM BIaXKHOCTH BO31yXa.

Pa3znen 4. diaekrponuHaMuka
Tema 1. Inekmpocmamuxa



OneKkTpu3anus Tel. OJEKTPUYECKH 3apsAn. JlBa BHIAa BIEKTPUUECKUX
3apsAn0B. IIpOBOAHMKH, OUAJIEKTPUKH U TOJYNPOBOJHHMKU. 3aKOH COXPaHEHHUS
AJIEKTPUYECKOTO 3aps/a.

B3anmoneiictBue 3apsaoB. 3akoH Kymona. ToueuHbI 37eKTpUUECKUi 3apsi.
Onektpuueckoe 1mone. Hampsoxk€HHOCTh  anexkTpuyeckoro mnons. [IpuHnun
CYNEPIIO3ULIUNA IJICKTPUYECKUX Mosieh. JIMHUKM HanpssKEHHOCTH DJIEKTPUYECKOIO
IOJIA.

Pabora cun  anektpocrarnueckoro  moss.  [lorennuan.  Pa3HocTh
nOTeHUUANOB. IIpOBOAHMKM W JUAJIEKTPUKU B  IJIEKTPOCTATUYECKOM IOJIE.
JlndniekTpuyeckas NpOHUIAEMOCTb.

OnexkTpo€MKocTh. KoHaeHcaTop. DIIEKTPOEMKOCTh MIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHnueckne yCTpOMCTBA W IMPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
AIEKTPOMETP, JJIEKTPOCTAaTUYECKAsl 3alllUTa, 3a3eMJICHHE DJICKTPONpUOOpOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN aIllapaT, CTPYWHbIN PUHTED.

Jlemoncmpayuu

VY CTpOUCTBO M IPUHLINN IEVCTBUSA YJIEKTPOMETPA.

B3anmMozencTBue HadIeKTPU30BAaHHBIX TEIL.

DIIEKTPUUECKOE TTOJIE 3aAPSIKEHHBIX TEJL

IIpOBOAHUKH B JIIEKTPOCTATUYECKOM ITOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTbh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aJH
IJIACTUH, PACCTOSHUS MEXKIAY HUMH U TUJIEKTPUUECKON TPOHUIAEMOCTH.

DHeprus 3apsHLKEHHOI0 KOHJIEHCATOPA.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3mepenune aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsbxenne. 3akon OMa 17151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTHUBJICHUE. Y IEIbHOE COINPOTUBIICHUE BEILIECTBA.
[TocnenoBarenbHOE, NApALIETBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jhxoyms—Jlenma. MourHOCTb
AJIEKTPUYECKOTO TOKA.

DNEeKTPOABHKYIIAs CUIa W BHYTPEHHEE CONPOTUBJIEHUE HCTOYHHMKA TOKA.
3axon Oma Jis1 MOJHOM (3aMKHYTOM ) 3JIeKTprueckoi nenu. KopoTkoe 3aMmbIkaHuE.

OJIEKTpOHHAss  NPOBOJUMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIPOTHUBJICHHS] METAJIIOB OT TeMIlepaTypbl. CBEPXIIPOBOAUMOCTb.



DJIEKTpUUECKUN TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX MTYYKOB.

[TorynipOBOHUKH. CoOcTBeHHas U IpUMECHas  IPOBOAUMOCTD
nonynpoBogHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoiHUKOBBIE TPUOOPHI.

ONEKTpUYECKUA TOK B  pacTBOpax H  paciulaBaXx  3JIEKTPOJUTOB.
DJIEKTPOIUTHYECKAS] AUCCOLMALMSA. DIEKTPOIIH3.

DJIeKTpUUeCKU TOK B Tra3zax. CamMOCTOSITENIbHBIH M HECaAaMOCTOSTEJIbHBIMN
pazpsan. Monuus. [nazma.

Texnuueckue ycTpoilcTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJILTMETP, pEOCTaT, HWCTOYHMKH TOKA, OJJEKTPOHArPEeBaTENIbHbIE TMPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U (HOTOPEIUCTOPHI, TOTYITPOBOJHUKOBBIN AMOJ], TaTbBAHHKA.

Jlemoncmpayuu

N3MmepeHue cuibl TOKa U HaIIPSIAKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS LUJIUHAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IJIOLIAU MTONIEPEYHOTO CEYEHUS U MaTEpHaIa.

CMeliaHHOE COeUHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne dIEKTpOABMKYIIEN Ccuibl. KopoTkoe 3aMblKaHuE
raJIbBAHMYECKOr'0 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBHI.

IIpoBOAUMOCTE AJIEKTPOJIUTOB.

HckpoBoii pa3psa 1 TpOBOAUMOCTD BO3AyXA.

OaHOCTOPOHHSS MPOBOJAUMOCTD AUOJA.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul

N3ydyeHne cMEmaHHOro COEAUHEHUS PE3UCTOPOB.

W3MepeHne 37eKTPOABHXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Habmronenue snektposmsa.

MexnpeameTHbie CBA3H

N3ydenune kypca gusuku 0a30Boro ypoBHsi B 10 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTE€MaTHKH,
OMoNOruu, XMUMHUH, reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvle nousimus, CBA3aHHBIE C MU3yYEHHEM METOAOB HAaYy4HOIO
MO3HAHUA: SIBJICHWE, HAYYHbIA (PaKT, Tumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
TEopHsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJIEIIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelIeHWE CHUCTEMbl YpaBHEHMM, JMHEHHas QyHKUUA,
napabosa, runepbosia, ux rpaukyd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKLIUHU HA OCU KOOPAMHAT, CJI0KEHHUE BEKTOPOB.



buonocus: mexanndyeckoe ABWIKEHHE B KWUBOW mpupoze, nuddysus, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BHbI TEIIONEpeaadyH, TEINIOBOS PaBHOBECHE),
AJIEKTPUYECKUE SIBJICHUSI B KUBOM MIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XKUJIKOCTEH U
rasoB, JJICKTPUUYECKHE CBOMCTBA METAJIJIOB, JJICKTPOJMTHUYECKAS IUCCOIUALIMS,
rajbBaHHKa.

l'eoepaghus: BIaxXxHOCTh BO3/1yXa, BETPhI, 0apoOMeETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHHUE JBM)KCHUN C HMCIOJIB30BAaHHEM MEXaHH3MOB,
yu4€T TpEeHHUs B TEXHUKE, MOJIIUIHUKA, HCIOJIb30BAHUE 3aKOHA COXPAaHCHHS
UMIyJbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), ABUraTEIb BHYTPEHHEIO
Cropanwsi, mapoBasi TypOuHa, OBITOBON XOJOIWUIBHUK, KOHAUIIMOHEP, TEXHOIOTHH
MOJIyYCHUSI COBPEMEHHBIX MaTEpuajioB, B TOM YHCJI€ HAHOMAaTepUalIoB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTUYECKasl 3alllMTa, 3a3e€MJICHUE JJIEKTPOIPUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, AJIEKTPOHATrpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIC TPUOOPHI, T'aJIbBAaHUKA.

11 KVIACC

Paznen 4. daekTpoauHaMuKa

Tema 3. Maznummnoe noJie. IneKmpomMazHUMHAA UHOYKYUA

[ToctossHHBIE ~ MarHuThl.  B3auMMoJ€iicTBHE  IOCTOSIHHBIX ~ MAarHWTOB.
MarautHoe mnone. Bexkrop MarHWTHOM WHAYKUMHU. [IpuHOMD cynepno3unuu
MAarHuTHBIX MOJeH. JINHMM MarHUTHOM MHAYKUMU. KapTuHa NMHUNA MarHUTHON
VHYKIWH T0JI IOCTOSIHHBIX MarHUTOB.

MarauTHOe T1I0J€ TpPOBOAHMKA C TOKOM. KapTuHa NMHUN WHIYKIUU
MAarHUTHOTI'O TOJISI JJIMHHOTO MPSAMOTO MPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOkOM. OnbIT DpcTeaa. BzauMoaelicTtBue npoBOAHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOy/Ib U HallpaBJICHHE.

Cuna JlopeHiia, €€ MOyJIb U HaIlpaBJieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJITHOPOJTHOM MarHuTHOM rnose. Pabora cuiiel Jlopenna.

SlBmeHne 3JIEKTPOMAarHUTHOM HMHAYKHMHU. [IOTOK BekTOpa MarHUTHOU
WHAYKIUWA. OJICKTPOABWIKYIIAS CHJIa HWHIYKIIMWA. 3aKOH JJIEKTPOMArHUTHOM
unaykiuu dapanest.

BuxpeBoe »3nekTpudeckoe mnojie. DNEKTPOABMKYIIAS CHJIa HWHIYKUIUH B
MIPOBOJHUKE, JBHXKYILIEMCS MOCTYNATEIbHO B OTHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuiio Jlenua.



NHAyKTUBHOCTh.  SIBIEHWE CaMOMHAYKUWU. OJEKTPOABWXKYIIAS  CHIIA
CaMOMHIYKLIHH.

DHEprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHBIE
MAarHuThbl, JJIEKTPOMArHUTHI, SJIEKTPOABUTATEIIb, YCKOPUTEIU JJIEMEHTapPHBIX
YaCTHL], UHAYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHUE JIEKTPOHHOT'O MyYKa MAarHUTHBIM TIOJIEM.

JIMHUM MHAYKIWHA MarHUTHOTO TIOJISL.

B3anmonencTBue AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiicTtBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 3NEKTPOMAarHUTHOW UHIYKIIUH.

IIpaBuio Jlenna.

3aBUCUMOCTh JJIEKTPOABIIKYILEH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHCHMS
MAarHUTHOI'O IOTOKA.

SIBneHne caMOMHIYKITUU.

Yuenuueckuu sxcnepumenm, 1abopamopmvie pabomul

N3ydeHnne MarHuTHOTO MOJISl KaTYILIKHA C TOKOM.

HccnenoBanne neMcTBUS MOCTOSIHHOIO MarHuTa Ha PpaMKy C TOKOM.

HccnenoBanue siBIeHUS 3JIEKTPOMArHUTHOW MHIYKIIUU.

Pa3nea 5. Koiedanus u BOJTHBI

Tema 1. Mexanuueckue u In1eKmMpomMazZHUmHble KoJ1eOanus

KonebarenpHass  cucrema. CBOOOJHBIE  MEXaHHWYECKME  KOjeOaHUS.
I"apmonnueckue konebanus. Ilepuon, wacrora, amrmryna M Qasa KojaeOaHUH.
[Ipy>kxvHHBIN MasTHUK. MareMaTU4eCKUN MAasTHUK. Y PABHEHHE TAPMOHHUYECKUX
kosiebanuii. [IpeBpalienrie sHepruu Npy rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbubiii koHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHHIE KOJ€OaHUSI B
UICATbHOM KOJ€OaTeIbHOM KOHTYpe. AHAJIOTMs MEXIy MEXaHWUYECKUMH U
ANIEKTPOMArHUTHBIMU  KosieOanusiMu. @Popmyna TomcoHa. 3aKOH COXpaHEHMs
SHEPrUHU B UJI€AJTIbHOM KOJIEOATEIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaromux KoneOaHUsX. BoIHYKICHHbIE MEXaHUYECKUE
kosnebanud. Pezonanc. BeiHyX1€HHBIE 37IEKTPOMAarHUTHbIE KOJIEOaHMsl.

[lepemennblii  TOK. CHHYCOMJAJNbHBIA MEPEMEHHBI TOK. MOIIHOCTh
NEPEMEHHOIO0 TOKAa. AMIUINTYAHOE M JEHCTBYIOLEE 3HAUEHUE CHIIBI TOKa MU
HAIPSHKEHUSL.



Tpancdopmarop. [IpousBoncTBo, nepenaya U NOoTpedIICEHUE IIEKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU TPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymprypa
WCIIOIb30BaHUS AJIEKTPOIHEPT UM B TTIOBCETHEBHOM JKU3HU.

TexHnueckne yCTpONCTBA M NPAKTHUYECKOE IMPUMEHEHHE: 3JIECKTPUUECKUU
3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKA, JIMHUU AJIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTenbHOM CHCTEMbl (MPYKUHHBIA WU
MaTeMaTUYECKUN MasTHUK).

HaOmronenue 3aryxaromux KoJieOaHui.

HccnenoBanue CBOMCTB BBIHYKAECHHBIX KOJICOAHUIA.

Habmronenne pezonanca.

CBOOOTHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuumtorpaMMbl (3aBUCUMOCTH CHJIbI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu mOCIIEIOBAaTEIbHOM COEAUHEHUU PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb JIMHUYU AIEKTPONepelayuu.

Yyenuueckuii sxcnepumenm, rabopamopHule pabomul

HccnenoBanrue 3aBUCUMOCTH MEPUOAA MalbIX KOJIEOAHHWM Ipy3a Ha HUTU OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBanue TMEpeMEHHOTO TOKAa B I[ENUM U3  IOCIEI0BaTEIIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYILK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMACHUNIHbLE BOJIHbL

Mexannueckue BOJIHBI, ycJIOBHS pacnpocTpaHeHus. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JJjuHa BOJHBL. [lomepeuHble W MPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u audpakiuys MeXaHU4ECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJNIEKTPOMAarHUTHbIE BOJIHBL. Y CIOBHS M3IYyYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEIOMIICHHE, MOJISpU3aIis, TUPpaKiius,
unTepdepenrs. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJH.

[[lkana 37€KTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMIBI pagUOCBA3U U TENEBUACHUS. Paguonokamusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIICH CpeIbl.

TexHnueckne yCTpOHMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YIbTPa3BYKOBas JAUArHOCTHMKA B TEXHUKE M MEAMIIMHE, pajap,
paguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neys.

Jlemoncmpayuu



OO6pa3oBaHue 1 pacIpOCTpaHEHUE TONEPEYHBIX U MPOJAOIBHBIX BOJH.

KoneOmromeecs: Teno Kak HCTOYHHK 3BYKa.

Hab6mtoienre oTpakeHus U NpesIoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne uatepdepeniinu u qudpakini MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBA3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYIOU H
4aCTOTOM KOJIeOaHUH.

Hccnenosanue CBOWCTB  JJICKTPOMAarHUTHBIX  BOJIH: OTpa)KCHUE,
IPEJIOMIICHHE, TTOJsIpr3aIus, Judpaxiys, UHTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. [IpsMoIMHENHOE pacnpoCTpaHEHUE CBETA B
OIHOpOAHOM cpene. JIyd cBera. ToueuHBIN UCTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxeHusi cBera. [locTtpoeHue n3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHbBI TPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKa3aTellb
npenomiieHus. llomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBIi yroja MOJHOIO
BHYTPEHHET'0 OTPaKECHHUSI.

Hucniepcus ceeta. ClnoxHbIN cocTaB 6emnoro ceera. L[Ber.

Cobuparomiue u pacceuBaroniue JuH3bl. ToHkas nuH3a. DokycHoe
paccTossHME W ONTHUYECKas Cuiia TOHKOW JuH3bl. [locTpoeHue wn300pakeHuil B
coOuparoux M pacceuBaromux auH3ax. Gopmyna TOHKOW JHH3BI. YBEIUYEHUE,
JTaBaeMoe JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHHUMYMOB B WHTEp(EpEHIIMOHHOM
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaknus csera. [udpakiuonHas pemeérka. YcinoBue HaOmoIeHus
[JIABHBIX ~MAaKCMMYMOB TIpY MaJ€HUM MOHOXPOMATHYECKOro CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipu3zanms ceera.

TexHnueckne yCTpOHCTBA W NPAKTUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOCKIUOHHBINA ammapar, MHUKPOCKOI, TEJIECKOMN, BOJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonMHEHOE paclpOCTpaHEHUE, OTPAKEHUE M MPEIOMIIEHUE CBETA.
OnTuyeckue npuoopHkI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBOMCTB M300paKeHUN B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIa.



Hab6monenne naTepdepeHiium cBeTa.

Habmonenne nudpakiuu cBerta.

Hab6mronenue nucnepcuu cBera.

[Tonydenue criekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.
Habroienre nossipusaiiuy cBeTa.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul
M3mepenne mokasarenst MpeToMIICHUS CTEKJIA.
HccnenoBanue cBONMCTB M300paKEHU B JIMH3AX.
Hab6mronenue nucnepcuu ceera.

Paznesn 6. OcHOBBI CrIeNMAJIbHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  NpUMEHHMMOCTHM — KJIacCMYecKou  mexaHuku.  [locrynarsl
CIIEHUAIbBHOW TEOPUHM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOXAYJS CKOPOCTH
CBETa B BaAKyyMe€, IPUHIIUI OTHOCUTEIHOCTH DWHILITENHHA.

OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHHU U COKpAILlCHUE
JUTAHBI.

DHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13p Macchbl € 3HEPTUEW U UMITYJIbCOM PEJIATUBUCTCKON YaCTHUIIBI. DHEPrUs
IIOKOSI.

Pasnen 7. KBanToBas puzuka

Tema 1. dnemenmovt K6AHMOBOU ONMUKU

®dotonbl. ®opmyna [lnanka cBsi3u sHEpruu POTOHA C €ro YacTOTON. DHEPrus
¥ UMIYJbC (POTOHA.

OTtkpeiThe 1 ucciaeaopanue gororddexra. OnbiTel A. I'. CTonmeroBa. 3aKOHbI
dotorpdekra. YpaBuenue DuHmTeriHa 11 dhorodddexra. «KpacHas rpanuia»
dororddexra.

JaBnenue ceera. OnwiTel I1. H. JIeOGenena.

XUMHYECKOE JIECTBHUE CBETA.

Texnuueckue ycTpoicTBa M NPaKTUYECKOE IpPUMEHEHHE: (OTOIIEMEHT,
dboToaTUMK, CoTHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

dotor(pdekT Ha ycTaHOBKE ¢ IIMHKOBOH IIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEIIHETO (GoTo3hdexTa.

Ceeroguo.

ConneuHas Oarapes.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -HaCTHIL.
[Inanerapnas mogmens aroma. llocrynarel bopa. W3nydenue u morsomieHue
(OTOHOB TpH MepexoJe aroMa C OJHOTO YPOBHS SHEPrud Ha Jpyrou. Bujel
cnekTpoB. CEKTp ypOBHEH SHEPIrUU aTomMa BOJOPOAa.

BonHoBrwie cBolcTBa yactuil. Bonuel ae bpoina. KopnyckynsspHo-BOITHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onsita Pesepdopna.

OnpeneneHue AIUHBI BOJHBI JIazepa.

HaGmonenue muHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

Habnroienre TnHe4aToro cuexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, JI0KA3bIBAIOIIKNE CIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paanoaktuBHOCcTH.  OmbiTel  Pesepdopna 1o ompeneneHur0  cocTraBa
paanoakTuBHOrO uW3nydenus. CBoiictBa anbda-, Oera-, ramMMa-u3ITy4dCHUS.
Bnusinne paamoakTMUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hyknmonnas monens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncino sigpa. M30Tonsl.

Anbda-pacnaa. ODJEKTPOHHBIM W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHue. 3aKOH PaJiMOaKTUBHOIO pacmaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHbie cuibl. Jedekt macchl spa.

Snepusble peakiuu. JleneHue u CUHTES AaEP.

Snepnsiii peaktop. TepMmosinepublid cunTe3. [IpoOnembl M TEPCHEKTUBBI
SAIEPHON SHEPIETUKH. DKOJOTUUECKUE ACIIEKTHI SIACPHON SHEPrETUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE TO3UTPOHA.

MeTtoibl HAOIOIEHUS U PETUCTPALIMU FJI€MEHTapHBIX YaCTHII.

dyH1aMeHTalbHbIE B3auMOoAeHCTBUSI. EAMHCTBO (hU3ndecKoi KapTUHBI MUpA.

TexHnueckne ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHME: NO3UMETp, Kamepa
Buiibcona, siaepHblil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CU€TUHK MOHM3UPYIOLIUX YaCTHIL.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (poTorpadusim).



Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Orarbl pa3BuTUs acTpoHOMMH. [IprKiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
ACTPOHOMMH.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BHJIUMOE
JIBUKECHHUE.

Conneynas cucrema.

Comnuue. ConHeuyHas akTUBHOCTh. Mcrounuk sHeprum CoyHIIA W 3BE3.
3BE3BI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPAJIbHBIA KJacCc —
CBETUMOCTB». 3BE3/bI TJIABHOW MOCIEAOBATEILHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTB» IJI 3BE3J TJIABHOW IOCJIENOBATEIILHOCTU. BHYTpEHHEE CTpPOCHHUE
3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUH U 3Boatounu ConHia u
3BE37. DTanbl )KU3HU 3BE3I.

Muieunsiii I[lyte — Hama ["amaktuka. [lonoxxenue u nBukenue CoJiHIa B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapel. UEpHBIE ABIPBI B sApax
TaJaKTHUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa00ma. PazOeranue rajiakTuk.
Teopust bonbiioro B3peiBa. PennkroBoe n3nydyeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6ieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaGmronennsi HEeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAHUEM KOMITbIOTEPHBIX
OPUIIOKEHUM 711 ONpeieNIeHHs] MOJI0KEeHUsI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBbIE c0o3Be3ausi CEeBEPHOro MONYIIaApHsl U SIPKUE 3BE3BI.

Hab6monenus B Teneckon JlyHsl, mianer, Mieunoro [lyTu.

O6o0mariiee NnoBTOpEeHNE

Ponb ¢u3uku M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJIOIMYECKOM,
COLIMAIBHOM U 3THYECKOH cepax NesTeIbHOCTH YEIOBEKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHHU B COBPEMEHHOW HAay4YHOU KapTHHE MHpPA, POib (GU3MUECKON Teopuu
B (OpMUpPOBAaHUU TPEJCTaBICHUN O (U3HYECKOW KapTUHE MHUpa, MECTO
¢u3nyeckoil KapTUHBI MHUpa B OOIIEM PSAIY COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
IPEACTABICHUNA O IPUPOJE.

Me:xnpeameTHble CBA3M

N3ydyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcs C
YY4ETOM COIEPKATEIBHBIX MEXIPEIMETHBIX CBS3€M C KypcaMH MAaTE€MAaTHKH,
OMOJOruHU, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousamusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAyYHOTrO
NO3HAHUs: SIBICHUE, HAy4yHbId (akT, runores3a, (u3nyUecKkas BEIMYMHA, 3aKOH,
Teopusl, HAOII0ACHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIENb, U3MEPEHHE.



Mamemamuxa: peumieHHWE CHUCTEMbl ypPABHEHUM, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPbl M HMX MPOEKIIMA HA OCH KOOPAWHAT, CIIO)KEHHUE BEKTOPOB,
IIPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUHA, TPU3HAKA TOJA00US TPEYrojabHUKOB,
onpeJieNIeHUE TIOMIaAN TUIOCKUX PUryp u o0bEma Tel.

buonocus: »nextpuyeckue SBISHUS B KWBOW MpHpoje, KoyieOaTelbHbBIS
JIBUKCHUS B KWBOM MPUPOJIE, ONITUYECKUE SIBJICHUS B )KMBOW NPUPOIE, CHCTBUE
paavaluy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJIJIMUECKass CTPYKTypa TBEPABIX
T€1, MEXaHM3Mbl O0Opa30BaHUSI KPUCTAUIMYECKON pPEIIETKH, CHEKTPaIbHBIN
aHAIN3.

leoepaghusa: MarHuUTHBIE TIONMIOCA 3EMJIM, 3aJIKU MArHUTHBIX PV,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKA3aHUE 3eMIICTPSICCHU .

Texnonocus: NWMHHAM DJIEKTPOIEPEAd, TEHEPATOp MEPEMEHHOrO TOKA,
AJIEKTPOJBUTAaTENb, WHAYKIMOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEJICBU30P,
anTeHHa, tenedon, CBY-meub, MPOSKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
coJHe4Has Oarapest.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuyebHoro mpeamera «@Pu3nka» Ha YpPOBHE CpEIHET0 OOIIero
oOpazoBaHus (0a30BbI YPOBEHB) JOHKHO OOECIEUUTh JOCTUKEHUE CICAYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0mKHBI
OTpakaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYarOMIMXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHON BHYTpPEHHEW TMO3MUIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOIIECTBA, PACHIUPEHHUE KU3HEHHOTO
ONbITA U OMNBITA JEATEIILHOCTH B MPOILECCE pealin3allii OCHOBHBIX HAIPABIICHUM
BOCIIMTATEIILHOW JESATEIIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTD I'PAXKAAHCKON MO3UIIUHA OOYUAIOIIEroCs KaK akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOI0 00IIECTBA;

NPUHATHE  TPAJAUIIMOHHBIX  OOIIEYETIOBEYECKMX T'YMAHUCTUYECKUX M
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JIESATEIBHOCTh B MHTEPECAX TPAXKTAHCKOTO
o0111ecTBa, y4aCTBOBaTh B CaMOYITPABJICHUH B 00pa30BaTEILHON OpraHu3aIluu;

YMEHHE B3aUMOJICCTBOBATH C COIMAIbHBIMU UHCTUTYTAMHU B COOTBETCTBHUU C
uX (QYHKITUSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAPHON U BOJIOHTEPCKOU IEITEIBHOCTH;

2)IATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIaAHCKOMN UJEHTUYHOCTH,
NaTPpUOTU3MA;

[IECHHOCTHOE OTHOIICHUE K TOCYAAapPCTBEHHBIM CHMBOJAM, JOCTHKECHUSM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUS,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B
NESATENbHOCTA YYEHOTO;

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOIO OYAYIIETo;

4)3cTeTHYeCKOro BOCIIUTAHUSA :



ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
npuUcyliero Gu3n4ecKoi HayKe;

S)TpyaoBOro BOCIMTAHMS:

WHTEpPEC K paszlIMyHbIM cdepaM MNpoPecCHOHAIBHON AESTEIBHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII BHIOOD
Oynyieit mpodeccuu u peaaTn3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOpPa30BaHUIO B 00JIACTH
(bU3MKH Ha TPOTSHKEHUU BCEH KU3HU;

6)3K0J10rn4ecKoro BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh JAKOJIOTMUECKON KYJIbTYphl, OCO3HaHUE TJIOOAIBHOTO
XapakTepa dKOJIOTHIECKUX TPoOIIeM;

IJTAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUN B OKPYIKAIOIIEH CpeJle HA OCHOBE
3HAHUA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHUe OIbITa JACSATEILHOCTH JKOJIOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 (PU3HUKE;

7)IIeHHOCTH HAYYHOI 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKHU;

OCO3HAHWE I[EHHOCTM HAy4YHOW JEeATEeTbHOCTH, TOTOBHOCTH B IIpoliecce
U3ydeHUs  (UBUKHA ~ OCYHIECTBJISITh  IPOEKTHYIO U MCCIENOBATEIbCKYIO
NEeSATeTbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHBIC YUeOHbIC 1eHCTBUSA
ba3oBrblie 1oruyeckue 1eHCcTBUA:
CaMOCTOATENbHO  (OPMYJIMPOBATH M aKTyaIM3UpPOBaThb  IMPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LM JEATEIbHOCTH, 3aJaBaTh IApaMETPbl M KPUTEPUU HUX
JOCTHKEHUS;
BBISBIAITH  3aKOHOMEPHOCTH W INPOTUBOPEYMS B  PAaCCMaTpPUBAEMBIX
(U3NYECKUX SBICHUSIX;
pa3pabaThiBaTh IUIAH pelIeHUs NpoOJeMbl C YUETOM aHaiIM3a UMEIOLIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIIbTATOB
LEJSAM, OLIEHUBATh PUCKH MOCIEACTBUN IEATEIBHOCTH;
KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBUSAX  PEajbHOrO,
BUPTYaJIbHOTO 1 KOMOWHHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.



Bba3oBble ucciaenoBare/bCKue JecCTBHA .

BJIaJIETh HAay4YHOM TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHSIMH M METOJaMU
(u3HUeCcKOl HayKU;

BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENbCKON U MPOEKTHOM J1€SITEIbHOCTU
B 00J1aCTH (DU3HUKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY TTOUCKY
METOJIOB peIIeHUsl 3aJady (PU3NYECKOr0 COACpKaHUs, MPUMEHEHHIO Pa3IUYHbIX
METO/IOB [TO3HAHUS;

BJIaJIeTh BHJAMU JEATEIHHOCTH II0 TIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETalliy, MpPeoOpa3oBaHUI0 M NPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3JJaHUU Y4E€OHBIX TPOECKTOB B 00JACTH (PUBUKHU;

BBISIBJIATH TPUYUHHO-CIICACTBEHHBIE CBSI3U M aKTyaJU3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUINOTE3y €€ pEeIIeHHs, HAXOAWUTh apryMEHTHl Ui J0Ka3aTelbCTBa
CBOUX YTBEP:)KJICHUH, 3371aBaTh N1apaMeTpbl U KPUTEPUU PELICHMS;

aHAJTM3MPOBATh TOJYYECHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHUYECKH OLICHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

CTaBUTh MW (POpMyIHpOBaTh COOCTBEHHBIE 337aud B 00pa3oBaTEIbHOU
JESITEeIbHOCTH, B TOM YHCIIE TIPU U3yYEHUU PU3UKH;

JaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHUs 10 (U3MKE B TPAKTHUYECKYIO 00JacTh
KHU3HEACSITETLHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBbIE UJIEH, MPEAJIaraTh OpUTMHAIBHBIC MTOJIXO/IbI U PELLICHUS;

CTaBHUThH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE albTEPHATUBHBIC PEIICHHS.

Pab6ora ¢ undopmaumneii:

BJIaJIETh HABBIKAMM IOJydeHUS MHPOpMaLMM (PU3MUECKOTO COAECpKAHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIISATH IOUCK, aHAIIU3,
CHUCTEMAaTH3aLMI0 M WHTEPIPETalri0 MHPOPMAIUU Pa3IWYHBIX BHUIOB U (opm
IPEJCTABJICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJb30BaTh  CPEICTBA  HMH(POPMALMOHHBIX M KOMMYHMKAI[MOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3AIIMOHHBIX
3alad ¢ CcoOMIoJieHHeM TpeOOBaHUN HSProHOMUKH, TEXHUKU O€30MacHOCTH,
TUTHUEHBI, PeCypcocOEpeXeHUs, IMpPaBOBbIX U  3TUYECKUX HOPM, HOPM
nH(popMalMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpPKAHMUSI B pa3zIMYHBIX (opMarax c
y4€TOM Ha3zHA4YCHUS UH(POPMAIIMH U 1EIeBOI ayIMTOPUH, BEIOUpasi ONTUMAIbHYIO
dbopmy TIpeCTaBICHUS W BU3yaTH3aIliH.



KoMMyHHKAaTHBHBIEC YHUBEPCAJIbHbIC y4eOHbIE JeCTBUA:

OCYLLIECTBJISATh OOLIEHHME Ha ypokax (U3MKKM U BO BHE-YPOUHOM
NEATEIIbHOCTH;

pacrio3HaBaTh MPEANOCBUIKM  KOH(IMKTHBIX CUTyaUMd U cMAr4arhb
KOH(DJIMKTBI;

pPa3BEPHYTO M JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHHUSA C MCIIOIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMATh W HUCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHOW W WHIMBUAYAJIBHOU
paboTHI;

BBIOMpaTh TEMAaTHUKy U METOJbl COBMECTHBIX ACHCTBUM C y4d&€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKJIOTI0 YJIEHA KOJIJIEKTHUBA,;

IIPUHAMATh €I  COBMECTHOM  JESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH ACHCTBHUS IO €€ JOCTHKEHUIO: COCTAaBIATH IUIaH JCHCTBHM,
pacrpenensiTh pojid ¢ y4E€TOM MHEHHH Yy4YaCTHHMKOB, OOCYXKJaTh pe3yJbTaThl
COBMECTHOU paboThI;

OLICHUBATh Kaye€CTBO CBOETO BKJIAaJa M KaXIOIO0 YYaCTHUKAa KOMAHIbLI B
o0 pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

Ipe/laraTb HOBBIE IIPOEKTBI, OLEHHUBATh HIAEU C [O3ULUUU HOBU3HBI,
OPUTMHAIILHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PANIMYHBIX
CUTYaLUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe 1eliCTBUS
Camoopranuzanmsi:

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENBbHYIO JIESITEIbHOCTh B 00OJAacTH
GU3MKM U aCTPOHOMHUH, BBIABISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a/]a4U;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELIECHUS Pacu€THBIX M KaueCTBEHHBIX
3aJ1a4, IJIaH BBINOJIHEHUS MPAKTUYECKOM pabOThl C YYETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

paclupATh paMK1 y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUIH;

JieNlaTh  OCO3HAHHBIM BbIOOpP, apryMeHTHpoBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PELICHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSABICHHUIO 3PYIMLUHAM B 00JIacTU
(bU3HUKH, TOCTOSTHHO TOBBIIIATH CBOM 00Pa30BaTEeIbHBIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPO/Ib, 3JMOLMOHANBbHBIM HHTE/JIEKT:



JIaBaTh OIEHKY HOBBIM CHUTYallUsiIM, BHOCUTb KOPPEKTUBHI B NIE€ATEIHLHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIHTATOB IIEJISIM;

BJIQJICTh  HAaBBIKAMH  IIO3HABATEIBHOM  pEeJIEKCHU  KaK  OCO3HAHHUS
COBEpIIAEMbIX JEHCTBUM M MBICTUTEIBHBIX TMPOIECCOB, HMX pE3yIbTaTOB U
OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI peIIeKCHH IS OLIEHKU CUTYyalluH, BHIOOpa BEPHOIO
peleHus;

YMETh OIICHMBATh PHUCKHM W CBOEBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHUXEHUIO;

MPUHUMATh MOTHBBI W apTryMEHTHl JPYTHX TPU aHAJU3e pPe3yJIbTaTOB
NeSITeNHbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU M JIOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apryMEHThl JPYTUX MpPU aHAJIU3€ pPe3yJIbTaTOB
NeSITETbHOCTH;

MpU3HABATh CBOE MPaBO U MPABO APYIHX HA OLIUOKH.

B mporecce gocTkeHUs JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS IMPOTPAMMBI
no ¢usuke IS ypOBHSA CpeaHero oO0mero oOpa3oBaHusi y OOYyYaromuxcs
COBEPIIECHCTBYETCS HYMOIIMOHAJIbHBIN WHTEJUIEKT, MpeAnoIaramumn
c(hopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIFOUAIOIIETO CITOCOOHOCTh MOHUMATh CBOE YMOIIMOHATBHOE
COCTOSTHUE, BUJICTh HAIIPaBJICHUS Pa3BUTHS COOCTBEHHON 3MOIMOHAIBHOU CEephl,
OBITH YBEPEHHBIM B ce0e€;

CaMOpETyJTUPOBAHMS, BKJIIOYAIONIET0 CaMOKOHTPOJb, yYMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEJICHHE, CIOCOOHOCTH aJanTHPOBAaThCI K
AMOITMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIOYAIOLIEH CTPEMIICHHE K JOCTHXKEHUIO LEIH U
yCIexy, ONTHUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AYMOIIMOHAILHOE COCTOSIHUE
IPYTHX, YYUTBIBATH €ro TPH OCYIIECTBICHUU OOIICHHs, CIOCOOHOCTH K
COUYYBCTBHUIO U COIEPEIKUBAHUIO;

COIMAITLHBIX HAaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BHICTPANBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3periaTh KOH(OIUKTHI.

MNPEAMETHBIE PE3YJIbTATDBI
K konmy obOyuenuss B 10 kjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJHKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCST YMEHHUI:



JEMOHCTPUPOBATh Ha IpPUMEpax pojib U MecTO (U3UKH B (HPOPMUPOBAHUU
COBPEMEHHOW HAy4yHOW KApTUHBI MHpa, B Pa3BUTUHA COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B MPAKTUYECKON JIESITETbHOCTH JIFOJEH;

YYUTBHIBaTh TPAHUIBl NPUMEHEHHS] H3YyYEHHBIX (U3NYECKUX MOJENEH:
MaTepHalibHasg TOYKa, MHEPIHAIbHASL CUCTEMA OTCUYETA, a0COJIIOTHO TBEPIIOE TENO,
UJICATIbHBIN T'a3, MOJEIIA CTPOECHUS Ta30B, KUAKOCTEW U TBEPABIX TEJl, TOUCUHBIN
AIIEKTPUUECKU 3aps/ MpU pelIeHUH PU3NUYECKUX 3ajay;

pacrno3HaBaTh (pu3MUecKue ABJICHUS (MPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHMS BEIIECTBA U
JJIEKTPOJAVHAMUKHU:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJIMHEMHOE
IBU)KEHHE, CBOOOAHOE TMAJeHHE TeJ, ABM)KEHHE 10 OKPYKHOCTH, HHepIus,
B3auMoielicTBUE Ten, AU Py3usi, OPOYHOBCKOE ABHKEHUE, CTPOCHHUE KHIKOCTEH
U TBEPIBIX TEJI, U3BMEHEHNE 00BEMA TEJI IIPU HArpeBaHUU (OXJIAXK/IEHUU ), TETJIOBOE
pPaBHOBECHE, UCIIAPEHUE, KOHACHCALMs, IUIABJICHUE, KPUCTALIA3ALMUsA, KUIICHHE,
BJIQKHOCTB BO3/1yXa, IIOBBIIICHNE JIaBJICHUS I'a3a [P €r0 HarpeBaHUU B 3aKPBITOM
COoCyle, CBs3b MEXAy IapaMeTpaMHu COCTOSHHMS Tra3a B  HM3OIpPOLECCaXx,
AJIEKTPU3ALMSA TEJ, B3ANMOJIEVICTBHE 3aPSAI0B;

OIMCBHIBATh MEXAaHUYECKOE JABM)KEHUE, UCHOJIb3YysAd (PU3MUECKHE BETUUYMHBIL:
KOOpIMHATa, NyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHME, Macca Tela, CHIIA,
UMITYJIbC T€Jla, KHHETUYECKash dHEpIus, NOTCHUHUAJIbHAs SHEPIUsl, MEXaHNYECKas
paboTa, MexXaHW4YecKas MOIIHOCTb; NIPH ONUCAHWU TMPABWIBHO TPAKTOBATh
(U3NYECKUNl CMBICT HCHOJB3YEMBIX BEJIWYMH, MX OOO3HAYEHUS M EIUHMIIbI,
HaXoIUTh (OPMYIIbI, CBSA3BIBAIOLIUE JAHHYIO (DU3MUECKYIO BEIMUYHUHY C JIPYTHUMHU
BEJIMYMHAMU;

OIHMCHIBaTh HW3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUA,
UCNOJIb3ys (U3NYECKUE BEJIMYMHBL: JaBJICHUE Ta3a, TEMIIEpaTypa, CpeaHss
KMHETUYECKasi SHEPrusl XaOTUYECKOro JBHUKEHUS MOJIEKYJ, CpEIHEKBaJpaTUUHAas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThI, BHYTPEHHssI SHEprusi, pabora rasa,
KOO(QQUIMEHT TOJE3HOr0 JEMCTBUS TEIUIOBOTO JBUTATENs; IPU ONUCAHUU
MPaBWIBHO TPAKTOBaTh (PU3MYECKUI CMBICI HCIOJIb3YEMBIX BEJIIMYUH, MX
000O3Hau€HUsT U E€IWHULBL, HaXOAUTh (OPMYJbl, CBS3BIBAIOLIUE JIAHHYIO
(pU3UYECKYIO BEIMYMHY C IPYTUMU BETUYNHAM;

ONMCHIBATh U3YYECHHBIE JIEKTPUUECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NUYECKUE BEITUUMHBI: JECKTPUUECKUN 3apsl,
AJIEKTPUYECKOE T0JIE, HANPSIKEHHOCTD IOJIsA, OTEHIMAJ, Pa3HOCTh MOTEHIUAJIOB;
OpY ONUCAHUM TMPABWIBHO TPAaKTOBaTh (U3MUECKUH CMBICI HCHOJIb3YEMbIX
BEIMYMH, MX OOO3HAYEHUsT U E€IWHULBI; YyKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIIKE
JaHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMHU BEJTMYUHAMU;



aHAJIM3UPOBATH (PU3NYECKUE TMPOILIECCHl U SIBICHUS, UCIONb3ysd (PU3NUYECKHE
3aKOHBI M MPUHITUIILL 3aKOoH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHHMs] MEXaHWYECKOW OSHEPruu, 3aKOH COXpPAaHEHUS HMITYJIbCa,
OPUHIIMI CYNEPHO3UIMU CUJI, TPUHIUIT PABHOINpPABUS HHEPLUHUAIBHBIX CHUCTEM
oTc4€Ta, MOJEKYISAPHO-KMHETUYECKYI0 TEOPHUIO CTPOSHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETHMUECKON 3HEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COIOTHOM TeMIlepaTypoi, MEePBbIM 3aKOH TEPMOJIUHAMUKHU, 3aKOH COXpPaHCHMUS
ANEKTPUUECKOro 3apsiaa, 3akoH KyloHa, Npu 3TOM pa3ivyarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIIOBHUS (TPaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIWINBI JEHCTBUS MAIlUH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3Nuyarh YCIOBHUS UX O€30MacCHOr0 MCIOJIb30BaHUS B
MOBCETHEBHOM JKU3HMU;

BBIMOJIHATh JKCHEPUMEHTHl 10 HCCICNOBAHUIO (PU3UYECKUX SBICHUN U
IIPOLECCOB C MCIOJIB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHHM, MpPU HTOM
dbopMynupoBaTh TpoOJeMy/3aady W THIOTE3y Y4eOHOrOo OKCIEPHUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHHS, MPOBOAWTH OMNBIT U
dbopMynHpoOBaTH BHIBOBL;

OCYIIECTBIIATH MPSMBIE M KOCBEHHBIC M3MEPEHUS (PH3NUSCKUX BEIWYWH, TIPH
ATOM BBIOMpATh ONTHUMAIBHBIN CIOCOO M3MEPEHHS M HCIOJIb30BaTh W3BECTHBIC
METOBI OLIEHKH MOTPEIIHOCTEN N3MEPEHNN;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXIY  (PU3UYECKMMH  BEIMYUHAMU  C
UCIIOJIb30BAHUEM TPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(GuKCHpOBaTh PE3yJabTATHl TOJYYEHHOW 3aBHCHUMOCTH (PH3UYECKUX BEIMYHUH B
BU/JIe TaOIUIT ¥ TpadUKOB, JIeTaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICOBAHMS;

co0mroAaTh mnpaBuia 0€30MacHOTO TpyAa IMpH MPOBEACHUM HMCCIEAOBAHUI B
pamMKax ydeOHOTO DJKCIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON W IMPOCKTHOU
JESITEIbHOCTA C HCIOJb30BAaHUEM H3MEPHUTEIbHBIX YCTPOWCTB U JTAOOPATOPHOTO
000py10BaHMUS;

pemaTh pacy€THbIE 33JaYd C SIBHO 3a/JlaHHOM (U3NYECKON MOJEIbIo,
UCIOJIB3Ysl (PU3NYECKHUE 3aKOHbBI U MPUHIIUIBI, HA OCHOBE aHallM3a YCIIOBUA 3a7a4u
BbIOMpATh (DPU3MUECKYIO MOJENb, BBIIEIATh (PU3NUYECKHE BETUUYUHBI U (POPMYIIbI,
HEOOXOAMMBIE ISl €€ pelIeHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEAbHOCTD
MOJIYYEHHOT'O 3HaUYCHUS (PU3UUECKON BETTMUNHBL

pelaTh KayeCTBEHHBIC 3a/1a4H: BBHICTPAaNBaTh JOTHYECKH HEMPOTHBOPEUUBYIO
LENOYKYy PACCYXJIEHUH C OMOpOM Ha M3YYEHHbIE 3aKOHBI, 3aKOHOMEpPHOCTU HU
dbu3nYecKue sIBJICHUS,

UCTIONb30BaTh ~ MPH  PEHICHMH  y4eOHBIX  3a7ad  COBPEMEHHBIE
WH(OPMAIIMOHHBIE TEXHOJOTUU JJISi TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIIN



U TPEJCTABICHUS Yy4€OHOM M HAYYHO-TIOMYJISAPHOM MHPOPMALUM, MOITYYEHHOU U3
pa3INYHBIX KICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATh MOTYyIaeMyI0 HHPOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEkKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE IPOLECCOB OKPYXAIOUIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
i obecriedeHusi 0€30MacHOCTH Mpu OOpalleHuu ¢ MpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMU, JIJIsi COXpAHEHUS 370POBbSl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pa3IMYHbIX COLUAIBHBIX POJEH,
IUIAHUPOBAaTh pPa0OTy TPYMIbI, PalUOHATIBHO paCHpeAessiTh OOSI3aHHOCTH H
IJJAHUPOBATH JIESTEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJl€KBaTHO OLIEHUBATH
BKJIa/1 K&KJIOTO U3 YYACTHUKOB I'PYMIbI B PEUIEHUE paccMaTpUBAEMON IPOOJIEMBI.

K xonmy obydenuss B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaThb C(HOPMUPOBAHHOCTD y OO yJaAIOLIUXCS YMEHMIA:

JIEMOHCTPUPOBATh Ha TpUMEpax poiib U MecTOo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKON NEATEIBHOCTH JIFOJEH, LEIOCTHOCTh U E€IUHCTBO
(u3HUECcKOl KapTUHBI MUPA;

YYUTBHIBaTh TPAHUIBl TMPUMEHEHHMS] M3YyYCHHBIX (U3NYECKUX MOJENEH:
TOYEUHBIA AJEKTPUUECKUN 3apsijl, Jyd CBETA, TOUEYHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIelb aTOMa, HYKJIOHHAs MOJEJb aTOMHOrO Sipa MHpU pelIeHHH (U3HYECKUX
3aJay;

pacrno3HaBaTh (pu3MUecKue ABJICHUS (MPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB JJICKTPOAMHAMHUKHU U KBAaHTOBOM (PU3UKU: dJIEKTpHUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MarHUTHOE JIECHWCTBUSA TOKA, B3aWMOJCHCTBUE
MarHuTOB, 3JICKTPOMAarHWTHAasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJII Ha
MPOBOJHUK C TOKOM M JABIDKYIIMHCS 3apsif,, 3JIEKTPOMarHUTHBIE KOJeOaHUS
BOJIHBI, INPSMOJMHEHHOE pacCIpOCTPAHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHuns, audpakuuMs ¢ TOMApU3AIUS  CBETa, JUCIEPCUS CBETa,
dotornexkrpuueckuit 3pdekt (pororddekT), cBeTOBOE NaBlieHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aroMa BOAOpPO/a, €CTECTBEHHAass U HCKYCCTBEHHas

PaIuOaKTUBHOCTE;
OIMCBHIBaTh HM3YYEHHBbIE CBOMCTBAa BellecTBa (DJIEKTPUUECKHUE, MarHUTHBIE,
ONTHYECKHE,  JJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  CpeA) W

AJIEKTPOMArHUTHBIC SIBJIEHUS (TIPOIECCHI), HMCHONB3YAd (U3MYECKUE BEIUYUHBI:
AJIEKTPUYECKUHN 3apsif], CWJIa TOKA, DJIEKTPUUECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTHUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJABMKYINAS cuia, padoTa TOKa,
WHJYKIWAST MAarHUTHOTO TMoJisl, cuia Awmmnepa, cuia JlopeHna, WHIYKTUBHOCTH



KATYIIKW, SHEPrusl JJIEKTPUUYECKOrO M MArHUTHOIO TIOJIEM, IMEPUOJ M 4YacTOTa
KoseOaHui B KOJIEOATEJIbHOM KOHTYpe, 3apsll M cujla TOKa B MpoIlecce
FapMOHUYECKUX DJEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE PACCTOSIHUE U
ONTUYECKas CWJa JIMH3bI, TIPU OMHCAHUU MPABUIHLHO TPAKTOBATh (U3MUECKUI
CMBICI MCIOJIb3YEMBIX BEJIUYUH, HMX OO0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYHHY C JIPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YYECHHBIC KBAHTOBBIC SIBJICHHUSI M TIPOLECCHI, HCHOJIb3YS
dusznueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, DHEPTUs U UMIYJbC (OTOHA, MEPUO/] MOJTypaciaaa, SHEPrusl CBIA3U
aTOMHBIX SiZIep, TPH ONMHCAHWUW TMPABUIBHO TPAKTOBATh (U3UYECKUNA CMBICT
WCIIOJIb3YEMbBIX BEIIMYWH, MX OOO3HAUYCHUS W EAWHHIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIMYMHY C JIPYTUMH BEITUYMHAMHU,
BBIUHCIISATh 3HAYCHUE (PHU3NIECKON BEITMUNHEI;

aHAIM3UPOBATh (PU3MYECKUE TMPOIIECCHl U SIBJICHUS, WCIONb3ysd (PU3NYECKHE
3aKOHBI M MPUHLUINBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapajlieIbHOIO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOM
WHIYKIHAH, 3aKOH NPSIMOJMHENHOIO paclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETa, ypaBHEHHWE ODWHIITEHA i1 Porodddekra,
3aKOH COXPAaHEHHUSl SPHEPruU, 3aKOH COXPAHEHUsS HUMITYJIbCa, 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsS MAacCOBOr0 4MCla, NocTyiarsl bopa,
3aKOH PaJIMOaKTUBHOIO paciajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHUE U YCIOBUA (TpaHUIlbI, O00JIACTH)
MPUMEHUMOCTH;

OTpEENATh HATPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsl IPOBOJHUKA
C TOKOM, cuJjbl Amriepa u cuibl JIopenna;

CTPOUTb M OIKCHIBaTh HU300paKEHUE, CO3[1aBAEMOE IIJIOCKUM 3€pKaJIoM,
TOHKOMW JIUH30M;

BBITIOJTHATh JKCIEPUMEHTHI 10 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOLECCOB C HCHOJIb30BAHUEM TPSAMBIX M KOCBEHHBIX HM3MEPEHUN: MPU STOM
dbopMynupoBaTh MpoOjemMy/3aadyy W THUIOTE3y Y4YEOHOro OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OOOpYJOBaHHUs, MPOBOJIUTH OMNBIT U
bopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBJIATh MPSMbIE U KOCBEHHBIE MU3MEPEHUS (U3NUECKUX BEIUYHH, MPU
ATOM BBIOMpaTh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M MCIOJIb30BaThb H3BECTHBIC
METO/Ibl OLIEHKH MOTPETHOCTEN U3MEPEHNU;

UCCIEA0BaTh 3aBUCHUMOCTH  (DU3WYECKUX BEJIMYUH C HUCMOJIb30BaHUEM
OpSAMBIX HW3MEPEHUM: TpPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH



pe3yNbTaThl MOTYYEHHOM 3aBUCHUMOCTH (PU3NYECKHX BEJIMYUH B BUJIE TAOIHI] U
rpauKoB, 1enIaTh BRIBOJIBI IO pe3yJIbTaTaM UCCIIEOBAHUS;

coOJII0/1aTh MpaBmiia 0E30MacHOr0 TPyAa MPU MPOBEACHUU HUCCICIOBAaHUN B
paMKax y4eOHOro »SKCIEpUMEHTa, Y4eOHO-UCCIIEIOBAaTENbCKOW U IMPOEKTHOM
JESATENbHOCTU C HMCHOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1TAOOPATOPHOTrO
00opyI0BaHHUS;

pemarth pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHIMIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 337a4u
BBIOMpATh (HU3UIECKYIO MOJIEIb, BBIICISATh (PU3UUYECKHE BEIMYUHBI U (HOPMYIIHI,
HEOOXOaUMBbIE Uil €€ pelieHusi, MPOBOAUTH Pacuy€Tbl U OLICHUBATh PEaTbHOCTH
MOJIY9CHHOT'O 3HAYCHUS (PU3UYECKON BETMIUHBI,

peniaTh KaYeCTBEHHbBIE 33J]a4U: BBICTPAUBATH JIOTUYECKH HEMIPOTUBOPEUHUBYIO
LEMOYKY PpaCCYXIEHUW C OIMOPOMl HAa W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M
busnuecKue sIBICHNS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJOTUH JJII TIOUCKA, CTPYKTYPHPOBAHUSI, HHTEPIPETAIIUN
Y MPEACTABICHUS YYE€OHOU U HAYYHO-TIOMYJISIpHOM MH(POPMALUM, TOTYYEHHOU M3
Pa3IMYHBIX HICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOJIydaeMyi0 HH(HOPMAIIHIO;

OOBACHATH TMPUHIMIBI JEUCTBUSL MAalllMH, MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCIOJb30BaHUS B MTOBCEIHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIJa POCCUUCKUX U 3apyOeKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE IPOLIECCOB OKPYXKAIOIIET0 MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3UKE B TMOBCETHEBHOM KU3HU
JUtsl obecniedeHus: 0€30MacHOCTU MpU OOpalieHUuH ¢ TpUOOpaMu U TEXHUYECKUMU
yCTPOWCTBAMU, ISl COXPAHEHHS 3/I0pPOBbS M COONIONECHUS HOPM 3KOJIOTHYECKOTO
MOBEICHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TpyHIe C BBHIIOJHEHUEM pa3IMYHBIX COIHUAIBHBIX POJEH,
IUIAHUPOBATh pPabOTy TPYIIbI, PalMOHATIBHO paCHpEeAessiaTh OOS3aHHOCTH H
IJIAHUPOBATh JIESITENbHOCTh B HECTAH/IAPTHBIX CUTYalUsX, aJICKBATHO OLCHUBATh
BKJIAJ] Ka)KJJOTO U3 YYaCTHUKOB IPYIIIIBI B PELICHUE pacCMaTPUBAEMOI IPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB u (undposbie)
Ne o/t Konrpoabusie | IIpakruueckue
TeM MPOrpaMMbl Bcero o0pa3zoBareJibHbIE
padoThI padoThI
pecypcsl
Paznen 1.OU3UKA U METOIAbI HAYYHOI'O ITIO3HAHUSA
11 du3nKa 1 METOABI HAYYHOT'O 5 bu6nmoreka IIOK
' HO3HAHUS https://m.edso0.ru/7f41bf72
Hroro no pazneny 2
Paznen 2.MEXAHUKA
bu6morexa IIOK
2.1 K 3)
AHeMatiTia https://m.edsoo.ru/7f41bf72
bubnmnoreka IIOK
2.2 7
Huriamiia https://m.edsoo0.ru/7f41bf72
53 3aKOHBI COXPAHEHUA B 6 1 1 bubnuoreka [IOK
' MEXaHUKE https://m.edso0.ru/7f41bf72
Htoro mo pazaeny 18
Paznen 3.MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmuoteka [IOK
' KUHETHUYECKOM TEOPHHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJAMHAMUKHU 10 1 bubmuoteka [IOK



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

ArperatHble COCTOSIHUS

bu6morexa IIOK

3.3 . D 5
BEIECTBA, FRa30BRIC https://m.edsoo.ru/7f41bf72
epexonbl
Hroro no pazneny 24
Paznen 4.9JIEKTPOJIMHAMUKA
bu6mmoreka IIOK
4.1 6 10
fleKTpocTatiKa https://m.edsoo.ru/7f41bf72
' O 10 pas https://m.edso0.ru/7f41bf72
cpenax
Hroro no pazneny 22
PezepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



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

11 KUIACC

Koau4yecTBO 4acos DJIeKTPOHHbIE
Ne HaunMeHnoBaHue pa3jiesioB u (uu¢posbIe)
Kontpoabusie | IlpakTtuyeckue
n/n TeM NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
Paznen 1.JIEKTPOANHAMUKA
MarunurtHoe 1oje. bu6nmoreka IIOK
11 11 1 3
DIeKTpPOMAarHUTHAS HHIYKIIHS https://m.edsoo.ru/7f41c97c
Hroro o pazneny 11
Pa3znen 2.KOJIEBAHUS U BOJIHBI
51 MexaHudeckue u 9 1 bu6nmoreka IIOK
' 9JICKTPOMArHUTHBIE KOJICOaHHSI https://m.edsoo.ru/7f41c97c
29 Mexanudeckue u 5 1 bu6nmmoreka IIOK
' 9JICKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IIOK
2.3 O 10 3
HHi https://m.edsoo.ru/7f41c97c
Hroro o pazneny 24

Pasnen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIEUAIBHON TEOPUHU 4 1 bubmoreka [IOK
' OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4



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

Pasnen 4 KBAHTOBAS ®PU3UKA

41 5 . 6 bu6morexa IIOK
. JICMCHTBEI KBAHTOBOHM OIITUKHU https://m.edsoo.ru/7f41097c
bu6morexa IIOK
4.2 4
Crpoetiiie atoMa https://m.edsoo.ru/7f41c97c
bu6mmoreka IIOK
4. A
3 TOMHOE AAPO > https://m.edsoo.ru/7f41c97c
Htoro no pazneny 15

Paznen S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTBI aCTPOHOMHUU U 7 1 bubmuoreka [IOK
acTpopu3uKu https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6.OBOBILIAIOLIEE IIOBTOPEHUE

6.1 Ob6o061marolee MOBTOpEHUE 4 ﬁES;I:P/I/On:.eeKdasé})(.)rlj 17§41097¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I1O 68 4

[TPOI'PAMME



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
No KonnuecTBo yacon Jara JyieKTpOoHHbIE U(POBHIE
Tema ypoka KonrpoabHubie | IIpakTuueckue oOpa3oBaTeJibHbIE
n/n Bcero U3y4YeHUs
padoThI patoThbI pecypchl
®du3rka — HaykKa o
1 npuponae. Hayuneie 1 bubmmoreka [IOK
METOIbI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY>KaroIIero Mupa
Ponb u mecto dusuku
B (hopMHpOBaHUU
COBPEMEHHOW HAy4YHOU bubmmoreka [IOK
2 1
KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN
JICITSIILHOCTH JII0JieH
MexaHnueckoe
JIBUYKEHUE.
| Smememeen |
https://m.edso0.ru/ff0c3508
JIBUKEHUSL.
[Tepememenue,
CKOPOCTh, YCKOPEHUE
4 PaBHOMepHOE 1 bubmunoreka [IOK
PSMOJIMHEHHOE https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

NBAOKEHHE

PaBHOYyCKOpEHHOE
5 HpSIMOZII/IHepHVHOC bubmorera HOK
https://m.edsoo.ru/ff0c372e
JIBUYKCHUE
5 S’iiggjgzz HAACHHC. bu6imorexa [JOK
https://m.edsoo.ru/ff0c39cc
CcBOOOJTHOTO MaJICHUS
KpuBonuneitnoe
JIBUXKEeHHUE. JIBHOKEHHUE bubmoreka IIOK
7 y
MaTepHaTbHON TOYKH https://m.edsoo.ru/ff0c3ada
10 OKPY>KHOCTH
[Tpuanun
OTHOCHUTEILHOCTHU
a ;ﬂiﬁ?@;ﬂmm Bu6mmoreka LIOK
https://m.edsoo.ru/ff0c3be8
CHCTEMBI OTCUETA.
[IepBblii 3aK0H
HrroTona
Macca tena. Cuina.
[TpuHIMI
9 CyNEpIO3UIIUM CHUJI. bubmunoreka [IOK
Bropou 3akoH https://m.edsoo.ru/ff0c3be8
HrroTona st
MaTepUalbHOU TOYKHU
10 Tperuu 3aKoH bubmmoreka [IOK



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

Hprorona mis
MaTEpUAIIBHBIX TOYEK

https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMUPHOTO
taroteHud. Cuna
TskecTu. [lepBas
KOCMMYECKasi CKOPOCTh

but6moreka [IOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocru.
3akoH ['yka. Bec Tena

bubmoreka IIOK
https://m.edsoo.ru/ff0c3e18

13

Cuna tpeHus.
Koaddunuent tpenus.
Cuna conpOoTUBIICHUS
IIpU IBI>KEHUU TeJia B
AKUJIKOCTH WM raze

bu6morexa [LIOK
https://m.edsoo.ru/ff0c3f76

14

[TocrynarensHoE 1
BpallaTeIbHOE
JIIBAKEHHUE a0COJIFOTHO
TBEPAOTO TeNa.
MowmeHT cuibl. [1nedo
CUJIBI. Y CJIOBUS
paBHOBECHS TBEPAOrO
Tena

bu6moteka LIOK
https://m.edsoo.ru/ff0c41a6

15

Nmmynec
MaTepUaIbHON TOUYKH,
CUCTEMBI
MaTepUaIbHBIX TOYEK.

bu6morexa LIOK
https://m.edsoo.ru/ff0c43d6



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

Nmmynbe cniibl. 3aKOH
COXpaHEHMUs
UMITyJbCca. PeakTuBHOE
JBHKCHUE

16

PaboTa 1 MOIIIHOCTE
cuibl. KnHeTnyeckast
SHEPrus
MaTepUabHON TOUYKH.
Teopema 06
A3MEHEHHUU
KHHETUYECKON
SHEPruu

bubmoreka IIOK
https://m.edsoo.ru/ff0c4502

17

ITorenumanpHas
SHEprusl.
IToreHnmanbHas
SHEPrus ynpyro
nedhopMUPOBAHHON
MPY>KUHBI.
IlorenmanbHas
SHEprus Teja BONIU3U
MTOBEPXHOCTH 3E€MJIN

but6moreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToreHnmanbHBIC U
HEIOTCHITNAIbHBIE
cuibl. CBsi3b pabOTHI
HEMOTEHIIMAILHBIX CHJT

bu6morexa LIOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

C U3MCHEHUEM
MEXaHUYECKOU
SHEPIruu CUCTEMBbI TEJl.
3aKOH COXpaHEHUS
MEXaHUYECKOU
SHEPruu

19

JlaGopatopnas pabota
«HccnenoBanue cBsi3u
paboOTHI CHUJIBI C
M3MEHEHUEM
MEXAHUYECKON
SHEPruu Teja Ha
IpUMEPE PACTSHKCHUS
PE3UHOBOTO KTYTa

20

KonTponsHas padora
o teme «Kunemartuka.
JluHamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHUKE»

but6moreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH.
bpoynoBckoe
neuxenue. Juddys3us

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JIBUKEHHUS U



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

B3aMMOJICHCTBUS
YaCTHUI] BEIIECTBA.
Mopenu cTpoeHus
ra3oB, JKUJIKOCTEH U
TBEPJBIX TEI

23

Macca monekyi.
KommuecTBO BelecTBa.
[TocrossinHas ABoraapo

24

TernnoBoe paBHOBECHE.
Temnieparypa u e€
n3Mepenue. [llkana
temneparyp Llenscus

25

WneanpHEI Ta3 B
MKT. OcHoBHOE
ypaBHeHue MKT

bu6morexa LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas
TeMIieparypa Kak Mepa
cpenHen
KUHETUUYECKON
SHEPIruu ABUKECHUS
MOJIEKYN. Y PaBHEHHE
MennesneeBa-
Kuaneitpona

bubmoreka IIOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbTOHA.
['a30BrBIe 3aKOHEI



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

28

JlaGopatopnas pabota
«HccnenoBanue
3aBHCHUMOCTH MEXKY
napaMeTpamMu
COCTOSTHUS
pa3peKeHHOTO Ta3a»

29

N3onporeccel B
UJICaTbHOM Tra3e M uX
rpadguyeckoe
MpeCTaBICHNE

bubmoreka IIOK
https://m.edsoo.ru/ff0c570e

30

BryTrpeHHss sHEeprus
TEPMOJANHAMHUYECKON

CHUCTEMBI U CIIOCOOBI €€’

U3MCHCHMS.
KonmuecTBO TEMIOTHI
u pabota. Buyrpenuss
SHEPIHs
OIHOATOMHOI'O
HJIeaJIbHOrO ra3a

bu6moteka [IOK
https://m.edsoo.ru/ff0c5952

31

BI/II[LI TCILIONIICPpC AN

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5c36

32

VY neapHas
TEIMI0EMKOCTD
BemecTBa. KommuecTBo
TEIUIOTHI TIpH

but6moreka [IOK
https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

TerIonepeaaye.
AnrnabaTHBIN MPOIECC

33

[IepBblii 3aK0H
TEPMOJUHAMUKHU U €TI0
MPUMEHEHHE K
U30IpoLieccaM

bu6moteka [IOK
https://m.edsoo.ru/ff0c5efc

34

Heob6parumocThb
MIPOLIECCOB B MPHUPOIE.
Bropoi1 3akoH
TEPMOJIUHAMUKH

bu6moteka [IOK
https://m.edsoo.ru/ff0c6230

35

[IpuHumn nencTBus u
KIIJ] TerioBoii

MalllTMHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0c600a

36

[uxn Kapno u ero

KII

37

DKOJIOrH4YeCKUe
poOIeMBbI
TEIJIO3HEPTEeTUKHU

38

O6o06maronuit ypok
«MomnekymnsipHas
¢uznka. OCHOBBI
TEPMOIUHAMUKI

bu6morexa [LIOK
https://m.edsoo.ru/ff0c6938

39

KonTtponsnas pabora
1o TeMe

bu6mmotexa [IOK
https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

«MosekyspHas
busuka. OCHOBBI
TEPMOJMHAMHKH

[Tapoo6pa3oBanue u

40 KOH/ICHCAIIHA. bu6morexa IIOK
https://m.edsoo.ru/ff0c63b6

Hcnapenue u kurienue
AOcomoTHas U

41 OTHOCHUTEJIbHAs but6moreka [IOK
BJI&YKHOCTH BO3/IyXa. https://m.edsoo.ru/ff0c64d8
Haceiennsii nap
TBEpHoe Teno.
Kpucrannmueckue u
amop(dHbIe Tena.
AHM30TPOINS CBOUCTB bubmunoreka [IOK

42
KpUCTALIOB. JKuKue https://m.edsoo.ru/ff0c65f0
KPUCTAJLIBI.
CoBpemeHHbIE
MaTepuabl
[InaBnenue n
KPUCTALTA3AIS.

43 ypI[eJ'IBHaSI TGEJ’IOT& Bubmorexa LIOK

https://m.edsoo.ru/ff0c6708

TIJIABJICHMUSL.
CyOaumanus

44 YpaBHEHHE TEIIOBOTO but6moreka [IOK

Oaanca

https://m.edsoo.ru/ff0c6820



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

45

DJIeKTpHU3aIus Ted.
DJIEKTPUUYECKUM 3apsI.
JIBa Buja
BIEKTPUUYECKUX
3apsiJIoB

but6moreka [IOK
https://m.edsoo.ru/ff0c6bcc

46

[IpoBogHuKH,
JTUDJIEKTPUKHU U
MOJIYIIPOBOAHUKH.
3aKOH COXpaHEHHUS
AJIEKTPUYECKOTO
3apsana

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

47

Bzaumonencreue
3apsiioB. 3aKOH
Kynona. Toueunbsin’
BJIEKTPUYECKUHU 3aps]]

bu6morexa [IOK
https://m.edsoo.ru/ff0c6ced

48

Hanpsoxeénnocts
AJIEKTPUYECKOTO MOJIA.
[TpuHIMI
CyNEPIIO3ULIAN
3JIEKTPUYECKUX TIOJIEH.
JIvaun
HaNPsHKEHHOCTU

bu6moteka [IOK
https://m.edsoo.ru/ff0c6df2

49

Pabora cui
BJIEKTPOCTATUYECKOTO
noJist. [lorernuant.

bubmorexa LIOK
https://m.edsoo.ru/ff0c6f00



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

PasHocts
MOTEHIINAJIOB

50

[IpoBoiHUKM U
TUDJIEKTPUKH B
AIEKTPOCTATUYECKOM
noJe.
Jlnanexrpruyueckas
IPOHUILIAEMOCTb

bubmoreka IIOK
https://m.edsoo.ru/ff0c7018

o1

DIIEKTPOEMKOCT.
Konpaencarop

bu6morexa [IOK
https://m.edsoo.ru/ff0c7126

52

DIJIEKTPOEMKOCTD
IIJIOCKOT' O
KOHJIEHCATOpa.
DHeprus 3apsiKEHHOTO
KOH/JIEHCaTopa

but6moreka [IOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopnas pabota
"M3mepeHue
BJIEKTPOEMKOCTH
KOHJIeHcaTopa"

o4

[IpuHUMIT KerCTBUS U
MIPUMEHEHHE
KOHJIEHCATOPOB,
KOMUPOBAJILHOTO
arrapara, CTpyruHOro
MPUHTEPA.



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DnexTpocTaTuyecKas
3anuTa. 3a3eMieHNe
ANEKTpOnpuOOpOB

55

DIIEKTPUYECKUM TOK,
YCJIOBHSI €0
CYIIIECTBOBAHMS.
[TocTOAHHBIN TOK.
Cuna Toka.
Hanpspxenue.
CornpoTuBieHue.
3akon Oma aJis
y4acTKa LEH

56

[TocnenoBaTenbHOE,
napajuiebHOe,
CMEIIIaHHOE
COCIMHECHHE
TIPOBOJTHUKOB.
JlaGoparopnas pabota
«3yuenne
CMEIIaHHOTO
COCITMHCHHSI
PE3UCTOPOB»

0.5

but6moreka [IOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOIIHOCTE
3JIEKTPUYECKOT O TOKA.
3akoH J[xoynsa-Jlenna

bu6moteka [IOK
https://m.edsoo.ru/ff0c7838



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

58

3axoH OMa mi1d
MOJTHOM (3aMKHYTO)
BIIEKTPUYECKOM IIETTH.
Kopotkoe 3ambikanue.
JlaGopatopnas pabota
«3mepenne D/C
UCTOYHHUKA TOKA U €Tr0
BHYTPEHHETO
COTIPOTHUBIICHHUSI

0.5

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTPOHHAs
MIPOBOJIUMOCTD
TBEPABIX METAJUIOB.
3aBHUCHUMOCTh
COMPOTHUBJICHUS
METAJIJIOB OT
TEMIEPATYPHI.
CBepxXnpoBOAUMOCTh

60

DNEeKTPUUECKUN TOK B
Bakyyme. CBouCTBa
ANEKTPOHHBIX MTYYKOB

61

[TomynpoBOTHUKH, HX
coOCTBEHHas U
puUMecHast
IIPOBOJIUMOCTb.
CaoucTBa p—N-

bu6morexa LIOK
https://m.edsoo.ru/ff0c84ae



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

nepexoza.
[TorynnpoBOJHUKOBBIE
npuOOpbI

62

DIIEKTPUUECKUH TOK B
pacTBopax u
pacruiaBax
3IEKTPOJIUTOB.
DNEeKTPOTUTHYECKAS
JTUCCOLIMALIUS.
DIIEKTPOIU3

but6moreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUUYECKHUU TOK B
rasax.
CaMOCTOSTENLHBIA U
HECaMOCTOSTCIILHBIN
pazpsa. MomHus.
IInazma

bu6morexa [IOK
https://m.edsoo.ru/ff0c84ae

64

DJIEKTPUUYECKUE
pUOOPHI U
YCTPOMCTBA U UX
IPAKTUYECKOE
npumeHeHue. [IpaBuna
TEXHUKU
0e30MacHOCTH

bu6morexa [LIOK
https://m.edsoo.ru/ff0c86fc

65

O6o0uaronmit ypok
«ONEKTPOAUHAMUKAY

bubmorexa LIOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

66

KonTtponsHnast pabora
10 TEME
«DIIEKTPOCTATHKA.
[TocTostHHBIN
3JIEKTPUYECKUH TOK.
TokH B pa3IMuHBIX
cpenax»

bu6morexa IIOK
https://m.edsoo.ru/ff0c8a8a

67

PesepBHBI ypOK.
KonTtponsnas padbora
10 TEME
"DnekTpouHaMuKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56

68

Pe3epBHbIit ypoK.
O6o0maronuit ypox
no remaM 10 kacca

bubmorexa LIOK
https://m.edsoo.ru/ff0c8f6c

OBHIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KUIACC

KoanuecTBO 4acoB

JIeKTPOHHbIE HM(POBHIE

Ne Jlara
w/n Tema ypoka Beero Konrpoabusie | IIpaktuyeckue e — oOpa3oBaTe/IbHbIE
padoThI padoThbI pecypchl

ITocTossHHBIE MarHUTHI
1 UX B3aMOJCHUCTBHE.

1 MarnuTtHoe MoiJe. 1 bubnmoreka IIOK
BekTop MaruuTHOM https://m.edsoo.ru/ff0c9778
WHAYKIUU. JInHun
MarHUTHOW UHIYKIIUU
MarnauTtHOE nose
IIPOBOJTHUKA C TOKOM.

2 OF;[LITIZ[)pCTez[a. 1 Bubmorexa TIOK

. https://m.edsoo.ru/ff0c98fe

BzaumoneiictBue
MIPOBOJTHUKOB C TOKOM
Jlaboparopnas pabota

3 «3yuenue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJIS https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM
JlericTBME MarHUTHOTO
TIOJIs1 HA MPOBOJIHUK C

4 TokoM. Cunna Amrepa. 1 1 bubmorexa LOK

Jlaboparopnas pabota
«HccaenoBanue

https://m.edsoo.ru/ff0c9ac0



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

JIEHCTBUA
MOCTOSHHOI'O MarHuTa
Ha paMKy C TOKOM)

JlericTBME MarHUTHOTO
MOJISl HA IBUKYIIYIOCA
3apsHKEHHYIO YaCTHUILY.
Cuna Jlopenna.

Pa6ora cumnsl JIopenia

bubnmnoreka IIOK
https://m.edsoo.ru/ff0c9df4

DJIEKTpOMAarHuTHast
uHAyKnus. [lotok
BEKTOpAa MarHUTHOMN
nHaykouu. DJ1C
WHIYKIWH. 3aKOH
3JIEKTPOMArHUTHOU
unaykiuu dapanes

JlaGopatopnas pabota
«HccaenoBanue
SIBIICHUS
3JIEKTPOMArHUTHOU
VHTYKIIA

bubnmoreka IIOK
https://m.edsoo.ru/ff0cal50

NHIyKTUBHOCTB.
SIBneHue
camounaykuuu. IJ1C
CaMOUHTYKIIUH.
DHeprus MarHuTHOTO

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



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

MOJISL KaTYIIKHU C
TOKOM.
DJIEKTPOMAarHUTHOE
noJe

Texnnueckue
YCTPOWCTBA U UX
NIPUMEHEHHUE:
IMOCTOSIHHBIE MAarHUTHI,
BJICKTPOMArHUTBHI,
3JIEKTPOJABUTATEb,
YCKOPHUTEIU
3JIEMEHTAPHBIX
YacCTHIl,
VHAYKIUOHHASA [€Yb

10

O6o0uaronmit ypok
«MarauTtHoe 1oze.
DJIEKTpOMAarHuTHasI

WHAYKIAS

bubnmnoreka IIOK
https://m.edsoo.ru/ff0cabh82

11

Kontponpshas padora
o Teme «MarauTHoe
noJe.
DJIEKTPOMAarHuTHas

HHAYKIOHS»

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

12

CB0OOIHEIE
MEXaHUYECKHUE

bubnmnoreka [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

Kosie0aHus.
I'apmoHnueckue
KOJIeOaHUsI.
YpaBHeHue
rapMOHUYECKUX
KOJIeOaHUH.
[IpeBpaienue
SHEPIruun

13

Jlaboparopnas pabora
«HccnenoBanue
3aBUCHUMOCTH IIEPHOJIA
MaJbIX KoueOaHuit
rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChI

rpy3a»

14

KonebarensHBIN
KoHTYp. CBOOOTHBIE
AJIEKTPOMAarHUTHBIC
KoJIeOaHUs B
HJieaIbHOM
KoJieOaTeIbHOM
KOHTYype. AHaIorus
MEXITY
MEXaHUYECKUMH U
AJIEKTPOMAarHUTHEIMHU

but6nmoreka IIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cb820

KOJIEOAHUAMU

15

®opmyna TomcoHa.
3aKOH COXpaHEHHUS
SHEPTUU B UJI€ATTHHOM
KoJIeOaTeIbHOM
KOHTYpE

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

16

[IpencraBnenue o
3aTyXarolnX
KOJIEOAHHSX.
Beinyxnennbie
MEXaHUYECKHE
KonecOanus. Pe3onaHc.
BrinyxnenHsie
3JIEKTPOMAarHUTHBIC
KoJICOaHUS

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

17

[IepemMeHHBIN TOK.
CunycouanbHbIN
IIEPEMEHHBIN TOK.
MommHOCTh
NIEPEMEHHOI0 TOKA.
AMIUTUTYIHOE U
JICUCTBYIOIIIEE
3Ha4YCHUE CUJIbI TOKA U
HaIPSKEHUS

but6nmoreka IIOK
https://m.edsoo.ru/ff0cbd34

18

Tpauchopmarop.



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

[Ipoussoxactso,
repeaaya u
notpedJieHne
BIIEKTPUYECKOU
JHEPIUuu

19

YcTpoucTBo u
MPaKTUYECKOE
MIPUMEHEHHE
BJIEKTPUYECKOTO
3BOHKA, T€HEpaToOpa
MIEPEMEHHOTO TOKA,
JIMHUMN
3JIEKTponepenady

bubmuoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKHU
MIPU MIPOU3BOJICTBE
3JIEKTPOIHEPTUH.
Kynbrypa
HCMOJIb30BAHUSA
AJIEKTPOIHEPTUU B
MMOBCETHEBHOU KU3HU

21

MexaHHUYEeCKHEe BOJIHEI,
YCIIOBUS
pacupocTpaHeHHUS.
[Tepuoa. CkopocThb
pactpoCTpaHEHUS U

bu6morexa IIOK
https://m.edsoo.ru/ff0cca54



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JUTMHA BOJIHBI.
[Toniepeunslie u
POJI0JIbHBIE BOJIHBI

22

3Byk. CKOpOCTh 3BYKA.
I'pomkocTs 3ByKa.
Bricora Tona. TemOp

3ByKa

bubnmoreka IHIOK
https://m.edsoo.ru/ff0cccOc

23

DJIEKTPOMArHUTHbBIE
BOJIHBI, UX CBOMCTBA U
ckopocTs. [lkamna
3JIEKTPOMArHUTHBIX
BOJIH

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

24

[TpununBI
pPaaroCBsI3U U
TEJICBUICHUS.
Pa3Butue cpencrs
cBsI3u. Pagmnonokanus

25

KonTtponsHnas padbora
«Konebanus v BOJIHbB

bubnmoreka IIOK
https://m.edsoo.ru/ff0cc6f8

26

[IpssmonuHEriHOE
pacrpocTpaHeHue
CBETa B OJAHOPOJIHOU
cpene. ToueuHbin
VMCTOYHHUK cBeTa. Jlyu
CBETa

bu6morexa IIOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

OTtpaxxeHue cBera.
3aKOHBI OTpaKEHUS
ceera. [locTpoenue
U300pakeHUU B
IUIOCKOM 3€pKajie

bubmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomiienue caera.
[TonHOE BHYTpEHHEE
OTpa)KECHHUE.
[IpenenbHBIN yromn
IIOJIHOT'O BHYTPEHHET O
OTPaKEHHUS

bubnmoreka IIOK
https://m.edsoo.ru/ff0cd 716

29

Jlaboparopnas pabota
«3mepenue
MoKazare’s
MPEJIOMJICHHS CTEKIIa

bu6nmmoreka IIOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenue

U300paXE€HUH B JIMH3E.

dopMysia TOHKON
JIMH3BI. Y BEJINYCHUE
JIMH3bI

bubnmoreka IIOK
https://m.edsoo.ru/ff0cddle

31

Jlaboparopnas padbora
«HccnenoBanue
CBOMCTB M300paxeHU
B JIMH3aX)

32

Jucniepcus csera.



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

C1oXHBIN coCcTaB
Oenoro ceeta. LlBer.
Jlaboparopnas pabota
«HabOmronenue
JUCIIEPCUU CBETa

33

WNnuTepdepentius
ceta. udpakuus
CBETA.
JudpakimonHas
peLeTKa

bu6mmoreka IHIOK
https://m.edsoo.ru/ff0ced22

34

[Tonepeunocts
CBETOBBIX BOJIH.
[Tonsipuzanus ceera

bu6morexa IIOK
https://m.edsoo.ru/ff0cf02e

35

OnTuyeckue npuoopsbI
Y YCTPOMCTBA U
YCIJIOBUSA UX
0e30MmacHoro
pUMEHEHUS

36

['pannubr
MIPUMEHUMOCTHU
KJIACCUYECKOU
MeXaHUKHU. [locTymaTsl
CIIEIUATBHOU TEOPUU
OTHOCHUTEIILHOCTH

bubnmoreka IIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTEIHLHOCTH

bubnmnoreka [IOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OIHOBPCMCHHOCTH.
33M€I[J]€HI/IG BpPCMCHU
1 COKpalICHHEC OJINHBI

https://m.edsoo.ru/ff0cfa4?2

DHeprus U UMIYJIbC
PEIATUBUCTCKON
gacTulbl. CBA3b

bubnmoreka IHIOK

38 MAacChl ¢ YHEpTrueu u https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPrus
IOKOSI
KonTponsnas padbora

39 «Ontuka. OCHOBBI bu6nmmoreka IIOK
CTICIUATBHON TEOPHH https://m.edsoo.ru/ffOcf6f0
OTHOCUTEJIBHOCTH
®otoHbl. Popmyiia

40 [Tnanka. QHCII))FIZH u Bubmworexa LIOK

https://m.edsoo.ru/ffOcfel6

UMIyiIbC poToHA
OTkpbITHE U

41 HCCJIEJOBAHUE bubnmoreka IIOK
doroaddexra. OnbIThI https://m.edsoo.ru/ffOcffc4
A.T. Cronerosa
3akoHbl poTodrddexra.
¥ paterine BuGnorexa [JOK

42 DuHIITEnHA JJ1s

dotorpdekra.
«Kpacnas rpanuna»

https://m.edsoo.ru/ff0d015e



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
https://m.edsoo.ru/ff0d015e

dbotorddekra

43

JlaBneHue cBerta.
Omertel I1. H.
JleOenena.
XUMHUYECKOE JEUCTBUE
cBeTa

bubmoreka [IOK
https://m.edsoo.ru/ff0d04a6

44

TexHuueckue
YCTPOMCTBA U
MPaKTUYECKOE
MIPUMEHEHHUE:
(boTOdIEMEHT,
dboTOIaTU UK,
coiHe4Has Oarapes,
CBETOJIUON

45

Pemenue 3agay o
TeMe «DIJIEMEHTHI
KBAHTOBOM OIITUKW))

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0302

46

Monens aToMa
Tomcona. OTBITHI
Pesepdopma mo
pacCessHUIO 0-4acTHII.
[InanerapHas Moaeib
aromMa

bubnmoreka IIOK
https://m.edsoo.ru/ff0d091a

47

[Tocrynater bopa

bubmoreka [IOK
https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

N3nyuenue u
norJomenue GoOTOHOB
IIPU MIEPEXOAE aToMa C
OJTHOTO YPOBHA
SHEPrUH Ha JPYrou.
Bunbl cekTpoB

bu6morexa IIOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBkle cBOKCTBA
yactull. BoaHEbI e
bpowuns.
KopmryckyssipHo-
BOJIHOBOH J1yaJIu3M.
CrnoHTaHHOE U
BBIHY)KJICHHOE
U3JIy4YECHHUE

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

50

OTtkpbITHE
PaiiOaKTUBHOCTH.
Omnswitel Pesepdopna
I10 OIPENETIEHUIO
cocraBa
paOaKTUBHOT O
U3ITy4YEHHUS

bu6mmoreka IIOK
https://m.edsoo.ru/ff0d0fd2

o1

CaouicTBa anbpda-,
Oera-, raMMa-
u3iyyeHus. Binusiaue
PaguOaKTUBHOCTH Ha



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

JKUBBIC OPTaHHU3MBbI

52

OTKpbITHE IPOTOHA U
HEWTpoHA. M30TOorBLI.
Anbda-pacnan.
DJIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-
pacman. ['amma-
U3JIy4YEHUe

bu6morexa IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsi3H
HYKJIOHOB B siJIp€.
SnepHble peakiuu.
SAnepHsId peakTop.
[IpoGnemsl,
IIEPCIIEKTUBBI,
JKOJIOTHYECKHUE
ACIIEKTHI SIEPHOU
JYHEPIreTUKH

bu6morexa IIOK
https://m.edsoo.ru/ff0d1356

o4

DJIEeMEHTapHbIE
qacTULbl. OTKpBITHE
NO3UTpOHA. MeToIbI
HaAOJIIOIEHUS U
perucTpanuu
3JIEMEHTAPHBIX

yactull. Kpyrusiid cron

«DyHTaMECHTaJIbHBIE

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



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

B3aNMOJICUCTBUS.
EnunctBO pusznueckon’
KapTUHBI MUPA»

55

Buj 3B€31H0T0 HEbA.
Co3sBes3nus, sipKue

3BE3/Ibl, IJIAHETHI, UX
BUJIMMOE JIBHIKCHUE.
ConHeuyHas cuctema

56

Comune. CoHeyHas
AKTHUBHOCTb.
Hcrounuk 3HEprun
ComHIia 1 3B€31

S7

3BE3/1bI, UX OCHOBHBIC
XapaKTEPUCTUKHU.
3BE3/1bI TJIABHOU
I10CJIEJOBATEILHOCTH.
Buyrpenuee crpoenue
3B€311. COBpEMEHHbIE
MPEACTaBIEHUS O
MIPOUCXOXKICHUU U
spojiroruu ConHIa u
3BE3/1

58

Mueunsit Iyt —
gama [ amakTuka.
[lomoxxenue n




nerxenne ComnHia B
I'anakruke.
lNanaktuku. YeépHbie
IBIPBI B AIpax
TaJIaKTHK

59

Bcenennas.
Pas0Oeranmne rajgakTHK.
Teopust bosbiioro
B3pbIBa. PennkToBOE
W3JIy4YCHHUE.
MerTtaraiakTuka

60

Hepemennsie
poOJIEMBbI
aCTPOHOMUU

61

KonTtponsnas pabora
«NEMEHTBI
aCTPOHOMUH U
acTpOPU3UKU»

62

O6o06mmaronuit ypox.
Ponb pusuku u
aCTPOHOMUHU B
YKOHOMHUYECKOM,
TEXHOJIOTHYCCKOM,
COIIMAJILHOUN U
ATUYECKON cepax




ACATCIIbHOCTHU
YCJIIOBCKA

63

O6o0mmaronuit ypox.
Ponb u mecTo pusmku
Y aCTPOHOMUH B
COBPEMEHHON Hay4YHOU
KapTUHE MHpa

64

O60061maronuit ypox.
Ponp ¢pusnueckoit
TEOPHH B
dbopMupoBaHUU
MPEJICTABIICHUM O
du3nIecKol KapTHHE
MUpa

65

O6o06maronuii ypox.
Mecro duznyeckoi
KapTHHBI MUPA B
oO1eM psy
COBPEMEHHBIX
€CTCCTBEHHO-HAYYHBIX
IpeICTaBICHUI O

MIPHUPO/IE

66

PesepBHbIi ypOK.
MaruauTHoe 1oze.
DJIEKTpOMAarHuTHasI




HWHAYKIONUA

Pe3epBHbIit ypoK.
67 Ontrnka. OCHOBEI

CIIELIUAJIbHOU TEOPUH
OTHOCUTEIIbHOCTH

PesepHsblii ypok.
KBanToBas ¢u3zuka.
68 DNEeMEHTHI
aCTPOHOMUH U
acTpopu3NKU

bubnmoreka IIOK
https://m.edsoo.ru/ff0d1784

OBHIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

NHTEPHET
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