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HOACHUTEJIBHAA 3AIIMCKA

[TIporpamma 1o ¢usuke 0a30BOr0 ypOBHSI HAa YPOBHE CPEIHErO
o01iero oopazoBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUIN
K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 0Opa3oBaTEIbHOM MpPOrpaMMBl,
npenacrasieHHbix B I'OC COO, a Takxke ¢ yué€rom (enepanbHOU
paboueit mporpaMMbl BOCIIUTAHUSA U KOHLEILIUY [TPENO0IaBaHus y4eOHOTro
npeamera «@Pusnka» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
®denepanuu, peaqu3youX OCHOBHbIE 00pa30BaTEIbHbIE MPOrPAMMBI.

CopepxaHue  mporpaMmbl 10 (U3MKE  HAOpaBI€HO  Ha
(bopMHpOBaHKE €CTECTBEHHO-HAYUYHON KapTUHBI MUpa oOydarouuxcs 10—
11 kmaccoB npu oOyueHnu ux (pusuke Ha 0a30BOM YpPOBHE Ha OCHOBE
CUCTEMHO-JIEATEIbHOCTHOTO  moaxona. IIporpamma mno  ¢usuke
cootBerctByeT  TpeboBanuam PI'OC COO k  mIaHUpPyEeMbIM
JMYHOCTHBIM, MTPEAMETHBIM U METAIIPEAMETHBIM PE3yJIbTaTaM 00y4eHHUs,
a TaKXe YUYWUTHIBAET HEOOXOJMMOCTh peah3alui MEXIPEIMETHBIX
CBsA3€l (DM3MKU C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM mpeaMeramu. B
HEH ONpEeNEeNsIoTCS OCHOBHBIE LETM HW3y4YeHUss (PU3MKUM Ha YpOBHE
cpeaHero oOiero 0o0pa3oBaHUsl, MJIAHUPYEMBIE PE3YyJbTAaThl OCBOCHUS
Kypca (U3MKH: JUYHOCTHBIE, METaNpEAMETHbIE, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no pu3ukKe BKIIOYAET:

e IUIAHUPYEMBIC pe3yJIbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM
YpPOBHE, B TOM 4YHUCJIE MPEAMETHBbIE pPE3yJbTaTbl IO ToJaM
oOyueHus;

e coJepkaHue yueOHoro npeamera « Pu3nkay» no rojgaM 00y4yeHusl.

®du3rka Kak Hayka 0 HauboJsee oOUIMX 3aKOHaX MPUPO/Ibl, BHICTyIas
B KauecTBE y4eOHOro MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ
B CHCTEMY 3HaHUU 00 okpyxkaromem mupe. HIKonpHbI Kypc (u3nku —
CUCTEMOOOPA3yIOIUN ISl €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX MPEIMETOB,
MIOCKOJIBKY (PM3MYECKHUE 3aKOHBI JIe)KAT B OCHOBE IMPOLIECCOB U SIBJICHU,
U3y4aeMblX XHMHEH, Ouonorued, ¢uznueckod reorpadueil u
actpoHomuel. Mcnonp30BaHME W AKTUBHOE NPUMEHEHHE (DU3MUECKUX
3HAaHHUM ONpENENsIeT XapaKTep U Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cepe dHEpPreTHKu, TPaHCIOPTa, OCBOEHUSI KOCMOCA, MOJYYEHHS] HOBBIX
MaTepUalioB € 3aJaHHBIMU CBOWCTBAMHM M Apyrux. M3yuenue ¢uszuku
BHOCUT OCHOBHOM BKJIaJl B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTUHBI Mupa oOydarouuxcsi, B (OpMUpPOBAHUE YMEHUH NPUMEHATH
HAayYHbId METOJl TO3HAHUS TPH  BHIIOJIHEHHMM HMH  y4eOHBIX
UCCIICIOBAaHUN.

B ocHOBy Kkypca ¢u3MKuM I8 YpPOBHS CPEIHEro  OOIIEro
0o0pa3oBaHUsl TMOJOXKEH s UIEH, KOTOPhIE MOXKHO paccMaTpHUBaTh Kak
IPUHIUIIBI €0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISIETCS
JIOTUYECKU 3aBEPIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3JEsioB
(U3MKHK, BKIIOYAET KaK BOINPOCHI KJIACCHYECKOW, TaK M COBPEMEHHOMU
(du3uku.

Hoes zenepanusayuu. B COOTBETCTBMM € HEW MaTepual Kypca
¢u3nkn 00beIMHEH BOKpPYT (u3MUecKuX Teopuid. Begymum B Kypce
aBysieTcsl  (POPMHUPOBAHUE TMPEACTABICHUM O CTPYKTYPHBIX YPOBHAX
MaTEepHUH, BEIIECTBE U IOJIE.



Hoesa  eymanumapuzayuu. EE€  peanmuzauus — mpenrnosaraer
UCTIOJb30BAaHUE TYMAHUTAPHOTO TMOTEHIMana (U3HUECKON HayKH,
OCMBICJIEHUE CBSI3M Pa3BUTHs (PU3UKH C pa3BUTHUEM OOIIECTBA, a TAKKE C
MUPOBO33PEHYECKUMH, HPaBCTBEHHBIMU u HKOJIOTUYECKUMU
npodiemMamu.

Hoes npuxnaonou nanpaenennocmu. Kype ¢uszuku mpeamnosiaraet
3HaKOMCTBO C IIMPOKHM KPYroM TEXHHYECKUX M TEXHOJOTHYECKHX
NIPUJIOKEHUM U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes  sxonoeuzayuu  peanusyercss  IMOCPEICTBOM  BBEICHUS
AJIEMEHTOB COJEP)KAaHUA, TOCBAMIEHHBIX JKOJOTUYECKUM MpobieMam
COBPEMEHHOCTHU, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTUH,
a Taxke 0OCYXJCHUS MPOOJIEM PaIllMOHATBHOTO MPHUPOJAONOIB30BaHUS U
AKOJIOTUYECKOI 0€30MMaCHOCTH.

CTep>KHEBBIMH DJIEMEHTaMH Kypca (M3MKH Ha YPOBHE CPEIHETO
oOmero oOpazoBaHusl SBISIIOTCA (Qu3nyeckue Teopuu ((hopMUpoBaHHE
IPEICTABICHUNA O CTPYKTYpe MOCTPOCHUS (PUINYECKOW TEOPHH, POJIU
(dyHIaMEHTAIbHBIX ~ 3aKOHOB W NPUHLIMIOB B  COBPEMEHHBIX
NPEICTABICHUAX O TPUPOJE, TPAHWUIAX NPUMEHUMOCTH TEOpUH, IJis
OTHMCaHUsl ECTECTBEHHO-HAYYHBIX SIBIICHUHN U MPOIIECCOB).

CucTeMHO-ACSITENFHOCTHBIN MOIX0/ B Kypce (PH3UKU peanusyercs
MPEXKJIC BCETO 3a CUET OPraHU3alMU SKCIIEPUMEHTAIBHON JEATEIbHOCTH
oOyuvaronuxcs. g 0a3oBoro ypoBHsS Kypca (U3HMKA — 3TO
UCTIOJIb30BaHUE CHUCTEMBI (bpoHTATBHBIX KPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIaDOpaTOPHBIX padOT, KOTOpbIE B Iporpamme Io
¢usrke 0oO0beIMHEHbl B OOLIMH CIHCOK YYEHWYECKHX IPAKTHYECKUX
pabor. BelgeneHne B yKa3aHHOM IIepedHe JabopaTOpHBIX padoT,
NPOBOJUMBIX JJISi KOHTPOJS U OIICHKH, OCYIIECTBISICTCS y4aCTHUKAMU
00pa3oBaTEILHOIO MPOIECCa UCXOS U3 OCOOEHHOCTEN MJIAHUPOBAHUS U
ocHallleHus: kabunera (usuku. [Ipu 3TOM OoOecreunBaercs OBJaJCHHE
OoOy4JarolmuMHUCs  yMEHHUSIMH  TPOBOJUTH  KOCBEHHBIE  M3MEPEHHS,
UCCIICJIOBAaHHUS 3aBUCUMOCTEH (PU3MYECKMX BEIUYUH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonpmioe  BHMMaHuEe  yAENSETCS  PENICHUI0  pPAacdY€THBIX |
Ka4yeCTBEHHBIX 3a1a4. [Ipum 3TOM ansi pacy€THBIX 3a4ad MPUOPUTETOM
SBJISIIOTCSL  3a7laudl € SIBHO  3aJaHHOM  (u3nueckoil  MOJeiblo,
MI03BOJISIONINE IPUMEHATh U3YYCHHBIE 3aKOHBI i 3aKOHOMEPHOCTH KaK U3
OJTHOTO pasiena Kypca, TaK ¥ MHTETPUPYS 3HAHHS U3 Pa3HBIX pa3JeioB.
Jlns  KadecTBEHHBIX 3a/ad TMPUOPUTETOM SIBISIOTCS 3aJaHusl Ha
OOBSICHEHHE TPOTEKaHUs (U3NYECKUX SIBICHUW U TPOILECCOB B
OKpY>Karolllel XKu3HU, TpeOyroiue BbIOOpa (Pu3nueckodl Mojaenu st
CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu OI'OC COO k marepuanbHO-
TEXHUYECKOMY OOECIEeUYeHnI0 Y4eOHOro Ipoiecca 0a30BbI ypOBEHBb
Kypca (U3MKM Ha YpOBHE CpeaHero oOumero oOpa3oBaHMs JIOJKEH
U3y4aThCsl B YCIOBUSX MPEAMETHOTO KaOMHETa (DPM3MKHU WM B YCIOBHIX
UHTETPUPOBAHHOTO KabWHETa MPEeIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.
B kabunere ¢u3MKM JOKHO OBITH HEOOXOJMMOE J1abopaTopHOE
o0opy/oBaHue sl BBHIMIOJHEHHUS] yKa3aHHBIX B Iporpamme mo (usmke
YUYEHUYECKUX NPaKTHUYECKUX  padbor u JIEMOHCTPAIIMOHHOE
000pyI0BaHUE.



JleMoHCTpallMoHHOE 000pynOBaHuEe (HOPMHUPYETCS B COOTBETCTBHU
C MPUHLMIIOM MHUHUMAJIBHOM  JIOCTAaTOYHOCTH M  OOECIEeYMBAET
NIOCTAHOBKY TEPEYUCICHHBIX B IMporpaMme 1o (QU3MKE KIHOYEBbIX
JEMOHCTpALUNA JUIsl MCCIEIOBAaHUS M3Yy4YaeMbIX SIBJICHUN M IPOIECCOB,
SMIIMPUYECKUX M  (PYHIAMEHTAJbHBIX 3aKOHOB, MX TEXHUYECKHUX
IIPUMEHEHUM.

JlaGopatopHoe 000OpyAOBaHUE [JIsi YYEHUUYECKHX MPAKTUYECKUX
pabor dopmupyercs B BUJAE TEMAaTHYECKUX  KOMIUIEKTOB W
oOecrieynBaeTcs B pacu€re OJIHOTO KOMIUIEKTa Ha JBYX OOyYarolIuXCsl.
TemaTuyeckue KOMILIEKTHI JJA0OPATOPHOTO 000PYAOBAHMS OKHBI OBITH
NOCTPOEHBI HA KOMIUIEKCHOM HMCIOJIb30BAaHUU AaHAJIOTOBBIX U LIU(PPOBBIX
npuOOpOB, a TAKKE KOMIIBIOTEPHBIX H3MEPHUTENBHBIX CUCTEM B BHJIE
M (ppoBBIX TabOpaTOpuil.

OCHOBHBIMHM LEJIIMU HM3y4eHUs (PU3MKK B o0mEeM oOpa3oBaHUU
SBJISIFOTCSL:

e (opMHpOBAaHME HWHTEpPECAa MW CTPEMIICHHS OOydYalomMXcad K

HAay4YHOMY M3YYE€HHIO IPUPObI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX
Y TBOPYECKHUX CIIOCOOHOCTE;

e pa3BUTUE NPEJACTABICHUNA O HAYYHOM METOJAE TMO3HAHUS M
(dbopmHpoBaHue MCCJIEI0BATEIBCKOIO OTHOULIEHUS K
OKPYAIOLUM SIBJICHUSIM;

e (opMHpPOBAaHME HAYYHOTO MHUPOBO33PEHUSI Kak pe3ysbTaTa
U3Y4YEHUS OCHOB CTPOCHHUS MaTepuu M (PyHIaMEHTaJIbHBIX
3aKOHOB (PU3UKH;

e (opMHUpPOBaHUE YMEHUN OOBSCHSATH SIBJIECHUS C MCHOJIb30BAHHEM
(bu3HUECKNX 3HAaHUI M HAYYHBIX JOKA3aTEIbCTB;

e (opMHUpOBaHUE MPEJACTABICHUN O POJU (PUIMUKHU ISl Pa3BUTHS
JPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI.

JlocTukeHre 3TUX Lenell 00ecreuynBaeTcsl peueHueEM CIIETyOIINX
3aJ1a4 B Ipoliecce U3yYeHus Kypca (PU3HKU Ha YPOBHE CPEIHETO OOILEro
00pa3oBaHUs:

e TpUOOpPETEHHE CHUCTEeMbl 3HaHUU 00 OoOmUX QPU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAax, TEOpUsAX, BKJIOYAs MEXaHUKY,
MOJIEKYJIIPHYIO (DPU3HKY, AJIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY
Y DJIEMEHTHI aCTPO(U3UKY;

e (opMHpPOBaHME YMEHUU NMPUMEHATh TEOPETUUECKUE 3HAHUS IS
0O0BbsiICHEHUS (DU3UYECKUX SIBJICHUN B MPUPOJE W JJIsi TPUHATHUS
MIPAKTUYECKUX PEIICHUH B IOBCEIHEBHOM KU3HU;

e OCBOGHHE CHOCOOOB peUIeHUS pa3IMYHBIX 3aJa4 C SIBHO
3aJJaHHON (DU3UYECKON MOAEINbI0, 3aJad, I0JIpa3yMeEBAIOIINX
CaMOCTOATENIbHOE CO3JaHue (PU3MYECKOM MOJENH, aJeKBATHOM
YCIJIOBHSIM 33]1a4H;

e TOHMMaHHE (PUIUYECKUX OCHOB M TMPUHLHUIIOB JEUCTBUS
TEXHUYECKUX YCTPONUCTB M TEXHOJOTMYECKUX IMPOILIECCOB, HX
BJIMSIHUSA HA OKPY’KAIOILYIO CPEAY;

e OBJIaJICHUE METOJAMU CAMOCTOSITENILHOTO IUIAHUPOBAHUS U
NpOBENCHUST  (PU3MYECKUX  DKCIEPUMEHTOB,  aHalu3a U
UHTEpHpeTalud HH(POpMALUU, ONPEECICHUS JIOCTOBEPHOCTU
MOJIYYEHHOT'O pe3yibTaTa;

e CO3/aHME YCIOBUWA JJs pa3BUTUS YMEHUWA IMPOEKTHO-
HCCIIEIOBATENbCKOM, TBOPUECKOU JIESITETLHOCTH.



Ha wusyuenue ¢usuku (0a30BbId ypOBEHb) Ha YpPOBHE CPEIHETrO
oOwero odpaszoBanus orBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2
yaca B HeJzelnto), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipeanaraemelil B nporpamme 1o (pusuke nepeyeHb J1adopaTOPHbIX
U MPAKTHYECKUX PaOOT SBJISETCS PEKOMEHJIOBAHHBIM, YUYUTENb JENIAET
BBIOOpD TMpOBEACHUS JIaDOpAaTOPHBIX pabOT M ONBITOB C YYETOM
UHIMBUIYAJIBHBIX OCOOCHHOCTEN 00yYarouIuxcsl.



COIAEPKAHUE OBYUEHUA
10 KVIACC

Pa3znes 1. ®u3uka 1 MeTOAbI HAYYHOI'0 IIO3HAHUA

®u3uka — Hayka o unpupoae. Hayunsie MeTOnbl NO3HAHUA
OKpy»Karomiero wmupa. Ponp 3KcnepuMeHTa M TEOpUM B Ipoliecce
NO3HAHUS IPUPOJBL. DKCIEPUMEHT B (PU3HKE.

MopenupoBanue (pu3MYecKUx SABJICHHA U TmpoueccoB. HayuHble
runote3pl. PU3NYECKHE 3aKOHbI W TEOPUHU. ['paHUIBl TPUMEHUMOCTH
(¢u3nuecKknx 3aKoHOB. [I[pUHIIMIT COOTBETCTBUS.

Pons u Mecto gu3uku B (pOpMUPOBAHMM COBPEMEHHON HAYYHOMU
KapTUHBI MUPA, B IPAKTUYECKON JAESATEIbHOCTHU JOJIEH.

Jlemoncmpayuu

AHanoroBele U UUM(pPOBbIE  HU3MEPUTENbHBIE  MPUOOPHI,
KOMITBIOTEPHBIE JATUUKH.

Pa3znes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBmkeHHe. OTHOCHUTEIBHOCTh MEXaHUYECKOTrO
nBrkeHus. Cucrema orcué€ra. TpaekTopusi.

[lepemerienrie, CKOpPOCTh (CpedHsii CKOPOCTb, MT'HOBEHHAas
CKOPOCTb) M YCKOPEHUE MATEpUaIbHOM TOUYKHM, MX MPOEKLUUH HAa OCH
cucteMbl KoopauHaT. CII0XKEeHNE EPEMEIIEHUN U CII0KEHUE CKOPOCTEMN.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPAMOJIMHEUHOE JIBUKCHHUE.
I'padvky 3aBUCHUMOCTH KOOpPJAMHAT, CKOPOCTH, YCKOPEHHs, MyTH H
NepeMEIICHHS] MaTepUaIbHON TOYKHU OT BPEMEHHU.

CBoOogHOE majieHue. Y CKOpeHre CBOOOTHOTO MaICHHUS.

KpuBonnHeiHOE ABMKEHHE. [[BH:KEHME MATEpUAIIBHOW TOYKH IO
OKPYXHOCTH C TTOCTOSIHHOM IO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JMHENHas CKOPOCTb. [epuon u 4acToTa oOpalleHus.
[leHTpoCTpEMUTENBHOE YCKOPEHUE.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
CIUIOMETp, ABMKEHUE CHAPSJIOB, IENTHbIE U PEMEHHBIE MEepeIadH.

Jlemoncmpayuu

Mopens cucteMbl  OTCYETa, WIUIIOCTpalUsl KHUHEMAaTHYECKUX
XapaKTEPUCTHUK ABUKECHUS.

[IpeoOpa3zoBaHrne  JIBHJKEHH C  HMCIOJB30BAHHUEM  IPOCTHIX
MEXaHU3MOB.

[TageHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HabGnronenue aBm>xeHus Tenna, OpOUIeHHOro MOl YoM K TOPU30HTY
Y TOPU30HTAIIBHO.

N3mepeHne yckopeHusi CBOOOJHOTO MaieHHUs.

HamnpaBnenue ckopocTy pH IBH>KEHHUH 110 OKPYKHOCTH.

Yuenuueckuii skcnepumenm, nabopamopmusie padbomol

W3yyeHne HEpPaBHOMEPHOTO [IBMJKEHHSI C IEJIbI0 OIpeaeseHus
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLIEHUSI MEXKIY IMyTAMHU, TPOUIEHHBIMU TEJIOM
3a  [OCJENOBAaTEIbHbIE  pPaBHbIE  MPOMEXYTKHM  BPEMEHUM  IpH
PAaBHOYCKOPEHHOM JBUKEHUU C HAYAJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOU KMJIKOCTH.



N3yuenue aBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Mpunuun otHocutensHOcTH [anunes. I[lepBeiii 3akoH HbrotoHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[IpuHuun cynepno3unuu cui. Bropoil 3akoH
Herorona s marepuanbHOM TOYKM. Tpetuit 3akoH HberoToHa s
MaTepHUaIbHBIX TOYEK.

3akoH BcemHmpHOro TtaroteHusa. Cumia  Tsxectn.  llepsad
KOCMHMYECKast CKOPOCTb.

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

Tpenne. Buabsl TpeHust (MOKOs, CKOJIbKEHHs, KadeHus). Cuia
tpeHusa. Cyxoe TpeHue. Cuiia TpeHUsI CKOJIBKEHUS U CUJIa TPEHUS TTOKOSI.
Kosdpdumument tpenus. Cuiia cCONpoOTHBIEHHUS MPU JBUKEHUU TeNa B
AKUIKOCTH WIH rase.

[locTynarensHoe M BpauaTesbHOE ABHKEHUE a0COJIFOTHO TBEPAOIO
Tena.

MoOMEHT CHJIBI OTHOCHUTENBHO OCH BpameHus. I[lnedo cubl.
YciioBust paBHOBECUS TBEPAOTO TENA.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
NOJIIMITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEPIUK.

CpaBHeHME Macc B3aUMOAECHCTBYIOIINX TEII.

Bropoii 3akon HeroToHa.

Nsmepenne cuil.

CiioxkeHune CHil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JedhopMaiuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJICHUH.

CpaBHEHHE CHUJT TPEHMSI TIOKOSI, KAUEHHSI U CKOJIbKEHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomol

N3yuenue aBuxeHus: Opycka 1o HakJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI  YIIPYTOCTH, BO3HUKAIOLIUX B
IPY>KUHE U PE3UHOBOM 00paslie, OT UX JAePOpMalIHH.

HccnenoBanue ycnoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh
BpAIlICHMS.

Tema 3. 3akonvl coxpanenusn é mexanuke

NmMnynsc MarepuanbHOM TOUYKM (Tena), CUCTEMbl MaTepHAJIbHBIX
To4eK. VIMITysIbC CHIIBI U M3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPAaHECHMS
uMITyJibca. PeakTuBHOE IBM>KEHHUE.

PaboTa cuiibl. MOITHOCTD CHJIBI.

Kunernueckass sHepruss MarepuanbHo TOukH. Teopema 00
U3MEHEHUN KHHETUYECKON SHEPTUH.

[lorenumanbHass »Heprus. [loTeHuumanbHas 3HEPrusi  yOopyro
nedopMUpoBaHHOM NpyxuHbl. [loTeHUManbHas 3Heprus Tena BOIU3H
MIOBEPXHOCTHU 3€MIIH.

[loTeHumanbHble W HENOTEHUHAIbHbIE CHibl. CBsI3b  pabOTHI
HENMOTEHIMAIBHBIX CHJI C I3MEHEHHEM MEXaHWYECKOM IHEPTUU CUCTEMBI
TeJ. 3aKOH COXPAaHEHUS MEXaHUYECKON IHEPTHUM.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.



TexHuyeckne ycTpoucTBa MU NPAKTHUYECKOE NMPUMEHEHUE: BOJAOMET,
KOIEpP, NPYKUHHBIN TUCTOJIET, IBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeaxtnBHOE nBMXEHNE.

[lepexon NOTeHUHATBLHON SHEPIrUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

W3yyenue aOCONIOTHO HEYNpPYyroro yjgapa ¢ MOMOUIbIO JABYX
OJIMHAKOBBIX HUTSHBIX MAsTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOU
SHEPI'uM Teja Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznes 3. MouiekyasipHast pu3nKa 1 TEPMOJAMHAMHKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPHUH M HX
onbITHOe oOocHOBaHue. bpoyHoBckoe nBuwxkenue. uddysusa. Xapakrep
JBUKEHUS M B3aMMOJEHCTBUS YAaCTUL[ BemiecTBa. Mopeln CTpOEHUSs
ra3oB, JKUJKOCTEH U TBEPHABIX TEJN U OOBSICHEHHE CBOMCTB BEIIECTBA Ha
OCHOBE OJTHUX Mozene. Macca m pasmepsl Mojekyd. KonamdyecTBo
BeuiecTra. [locTosiHas ABoraapo.

TemnoBoe paBHOBecue. Temnepatrypa u e€ wusmepenue. Illkana
temneparyp Llenbcus.

Mopens uneanbHOro raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-
KMHETHUYECKOW TEOPUH MIEANbHOro raza. AOCONIIOTHAs TeMIeparypa Kak
Mepa CpeJHEld KHUHETUYECKOM HHEPruu TEIUIOBOIO JBUKEHUS YACTHIL
raza. Illkama temnepatryp KenbBuHa. ['a3oBbie 3aKOHBI. YpaBHEHHE
MenneneeBa—Knanelpona. 3akoH [lansToHa. M30mponeccsl B HaeaIbHOM
ra3e¢ ¢ IOCTOSHHbIM  KOJMYECTBOM  BellecTtBa. ['paduueckoe
IPEICTaBIEHHUE U30IPOILIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
TEPMOMETp, OapoOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHUE  BEILECTBA,
dboTorpaduu MOJIEKyJT OPraHUYECKUX COCTUHECHUIA.

OnbIThl 110 1P PY3UN KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO ABUKEHUSL.

Mogens onsita llTepHa.

OnbIThl, JOKa3bIBAIOIIME CYIIECTBOBAHUE MEXMOJEKYISPHOIO
B3aUMOJICCTBHUSI.

Mopaenb, WIUTIOCTPUPYIOLIAs MPUPOJY JABICHUS raza Ha CTEHKHU
cocy/a.

OnpIThl, WUTIOCTPUPYIOLIME YPABHEHHUE COCTOSHUSA HACAIBHOIO
ra3a, u30IpoLECCHI.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol

Omnpenenenue Maccbl BO3JyXa B KJIACCHOM KOMHATE€ Ha OCHOBE
U3MEpEeHU 00bEMa KOMHATBI, JaBJICHUS U TEMIEPATYPbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCHMOCTHM MEXAY IapaMeTpaMH COCTOSHUS
pa3pexEeHHOro rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmoanHaMuueckas cucrema. BnyTtpennss JHEprus
TEPMOJUHAMHUYECKON CHUCTEMBbI U CHOCOObI €€ m3meHeHus. KoamdyecTBo



TEIJIOThl U paboTa. BHYTpeHHss 3HEprusi OAHOATOMHOIO HJEaIbHOTO
ra3a. Buzpl Teruionepeaayun: TemIonpoBOAHOCTb, KOHBEKLUS, U3IIyYEHHE.
VYnaenpHass TEIUIOEMKOCTh BemecTtBa. KoiMuecTBO  TEIUIOTHI  IpH
Teruionepeaaye.

[Tonstue 06  aamabatHoM  mpomecce.  IlepBbiii  3akoH
TepMoaMHaMHKHU. lIprMeHeHue nepBoro 3akoHa TEPMOJAMHAMHUKUA K
u3onpoueccam. I'paduueckas uHTeprperanus padoThl rasa.

Bropoii 3akon TtepMmoamHamuku. HeoOpaTumocTh mnpoLeccoB B
IpUpoze.

TermioBsle MamuHbl. [IpuHOMOBI AEHCTBUSA TEMJIOBBIX MAIIIMH.
[IpeoOpa3zoBanuss BHEpPrud B TEIUIOBBIX MamMHAaX. Koadduuuenrt
NOJIE3HOrO  AeucTBHUs TemioBod MamumHbel. [ukn Kapno wu  ero
KOO(PPUIMEHT TMOJE3HOr0  JICUCTBUA. DKOJOTUYECKHE  MPOOJIEMBbI
TEIJI0PHEPTETUKH.

TexHruecKre yCTpoiicTBa U MPAKTHYECKOE MPUMEHEHHE: ABUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW SHEPruM Tejla NMPU COBEPUIEHUU PAOOTHI:
BbUIET TPOOKM U3 OYTBUIKM TMOJ JEHCTBUEM CXATOrO0 BO3]yXa,
HarpeBaHve >Pupa B  JIATYHHOM  TpyOke  TOyTéM  TpEHHUA
(BUIEOAEMOHCTpAIIHS).

M3MeHeHne BHYTpPEHHEW SHepruM (Temmeparypbl) Tena Mpu
Teruionepeaaye.

OnbIT N0 a1MabaTHOMY PaCIIMPEHHUIO BO3/1yXa (OIBIT C BO3YIIHBIM
OTHUBOM).

Mopenu mnapoBoil TypOMHBI, JBUTAaTeNIs BHYTPEHHETO CrOpaHMS,
PEaKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3Mepenue yaenpHO TENI0EMKOCTH.

Tema 3. Aepecamnsie cocmoanusa eeuyecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHJeHcauus. VcnapeHne U KHUIIEHHE.
AOcoJII0THasi M1 OTHOCUTENbHAS BIAXKHOCTh BO3/lyXa. HachleHHsId nap.
VYnenbHas Temiota napooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEpaTyphl
KHUIIEHUSI OT JaBJICHUS.

TBépnoe teno. Kpucramnnueckue u amopdHble Tena. AHU30TPONUs
CBOMCTB KpuUCTawIoB. JKunkue kpucramuibl. COBpEeMEHHBIE MaTEpHUAJIbI.
[InaBnenne w© KpUCTAIM3aUMs. YJelbHass TEIJIOTa  IUIABJICHMSL.
CyOnumarnus.

YpaBHeHuUE TEII0BOro OanaHca.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:
TUTPOMETP U TCHUXPOMETP, KaJOPUMETP, TEXHOJOTHMU TMOJYyYEHHUS
COBPEMEHHBIX MaTepuajoB, B TOM YHUCJIE€ HAHOMATEPHAJIOB, H
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoJCTBa HACBIILIEHHBIX TAPOB.

Kunenue npu noHM>KEHHOM JJaBJICHUU.

CniocoObl U3MEpPEHHUS BIAKHOCTH.

HaGnronenne HarpeBaHuss M IUIABJIIEHHS  KPUCTAJUIMYECKOIO
BELIECTBA.

JleMoHCTpanus KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul



I/I3MepeHI/IC OTHOCHUTEIBbHOM BIAXKHOCTHU BO3ayXa.

Pa3znen 4. DiaekTpoauHaMHUKa
Tema 1. dnekmpocmamuxa
DINIeKTpU3aumsl  Tel.  JJEKTpu4yeckud  3apsaa.  JBa  Buga

IEKTPUYECKUX 3apsI0B. [TpoBoHUKY, JTUDJIEKTPUKHU U
HOJIyIPOBOJHUKHU. 3aKOH COXPAHEHUs NIEKTPUUECKOTO 3apsija.
B3anmopneiictBue  3apsanpoB.  3akoH — Kynona.  Toueunslii

SJIEKTPUYECKUN  3apsll.  OJJNeKTpudeckoe nosne. HanpsokéHHOCTh
AJEKTPUYECKOro nojs. [IpuHuuI cynepno3uumn 3JIEKTPUYECKUX TOJIEH.
JInHuM HANPSHKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

Pabora cun snekrpocratudeckoro mnojis. llotennuan. Pa3HoCTb
noTeHuaoB. [IpOBOAHMKM M JAMAJIEKTPUKH B 3JIEKTPOCTATHYECKOM
nosie. /[uanekrpudeckas NpOHUIIAEMOCTb.

OnekTpoéMKocTh.  KonaeHcatop.  DNEKTPOEMKOCTH  IJIOCKOIO
KOHJIEHCATOpa. DHEPrUs 3apsSHKEHHOI0 KOHAEHCATOPA.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHE:
AJEKTPOCKOIL, JJIEKTPOMETP, JJIEKTPOCTATHYECKAs 3aIINATA, 3a3€MIICHUE
ANEKTPONPUOOPOB, KOHACHCATOP, KOMUPOBAJIBHBIN amnmapar, CTpyWHBIN
IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLINI IEUCTBUS dJIEKTPOMETPA.

B3auMmopelicTBHE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TO0JIE 3aPSIKEHHBIX TEI.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10OJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

JIMDNEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOTO  KOHJIEHCATOpa  OT
IUIOLAAN IJIACTUH, PACCTOSIHUS MEXAY HUMHU M JUAJIEKTPHUUECKOU
IIPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopA.

Yuenuueckuii skcnepumenm, nabopamopmsie padbomol

N3mepenune 31eKTpOEMKOCTH KOHJAEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuydeckuit mox. Toku 6 paznuunplx
cpeoax

OJIEKTPUYECKAA TOK. YCJIOBHUS CYIIECTBOBAHMUS DIIEKTPUYECKOTO
Toka. Mcrounnku Toka. Cuna Toka. [locTosiHHBIN TOK.

Hanpspxkenue. 3akon OMa 115 y4acTKa LEH.

DIJIEKTPUYECKOE  CONPOTUBJICHUE.  Y]IEIbBHOE  COMNPOTHUBIICHHUE
BemlecTBa. llocinenoBarenbHoe, MapamienbHOE, CMEIAHHOE COECIMHEHUE
IPOBOTHUKOB.

Pabota snekrpuueckoro toka. 3akoH Jlxoyns—Jlenna. MouiHocTb
AJEKTPUYECKOTO TOKA.

DNEKTPOABIXKYLIAsl CUJIa U BHYTPEHHEE COMPOTUBIECHUE UCTOYHHKA
Toka. 3akoH OMa I TOJIHOM (3aMKHYTOW) 3JIEKTPUYECKOW ILIEemH.
KopoTkoe 3ambikanue.

OJIEKTPOHHAsI TPOBOAUMMOCTH TBEPABIX METAIIOB. 3aBUCHMOCTD
CONPOTHUBJIEHUSI METAIIOB OT TeEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKNN TOK B BakyyMme. CBOWCTBA DJIEKTPOHHBIX ITYYKOB.



[HonynpoBonuuku. CoOCTBEHHAasT M NpPUMECHAs MPOBOJUMOCTb
noynpoBogHUKoB. (CBoMcTtBa p—n-nepexona. [lomynpoBoaHMKOBBIE
npuOOPBHI.

DIJIEKTPUYECKUM TOK B PAacTBOpax M paCIUIaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIIH3.

DJIEKTPUYECKHUM  TOK B rasax. CamocrosATeNnbHbIN U
HECaMOCTOATENbHBIN pa3psia. Monnus. [lna3ma.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHE:
aMIepmeTp, BOJIbTMETD, peocrar, HUCTOYHHUKHU TOKa,
3JIEKTPOHArpeBaTeNibHble MPUOOPHI, SJIEKTPOOCBETUTENbHBIE MNPHUOOPHI,
TEPMOMETpP  CONPOTUBIIEHUSA, BAKYYMHBIH JHOJ, TEPMHUCTOPHl H
(boTOpE3UCTOPHI, NOJTYIPOBOJHUKOBBIN U0/, FaJIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HANPSKEHUA.

3aBUCUMOCTbh CONPOTHUBJICHUS UMUIUHAPUYECKUX IMPOBOJHUKOB OT
JUITMHBI, TUTOIIA/IM TTIONIEPEYHOI0 CEYEHUS U MaTepHalia.

CMmelaHHOE COEeIMHEHNE MTPOBOIHUKOB.

[Ipsmoe  u3MepeHHMe  DNEKTPOABMKYIIEHM  cuibl.  Koporkoe
3aMbIKAHME TaJbBAHMYECKOIO 3JIEMEHTa U OLEHKAa BHYTPEHHEIrO
CONPOTHUBJICHUS.

3aBUCUMOCTb CONPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOITUTOB.

HckpoBoit pa3psa ¥ IpOBOJAUMOCTb BO3yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomul

N3yueHnune cMemaHHOro COeIMHEHNS PE3UCTOPOB.

N3mepenne >3IeKTpOABMKYILIEH CHJIbl HCTOYHMKA TOKa W €ro
BHYTPEHHETO CONPOTUBIECHUS.

Habnronenue anextposusza.

Me:xnpeaMeTHbie CBS3H

N3yuenne kypca ¢usuku ©6azoBoro ypoBHs B 10 kmacce
OCYIIECTBIISIETCA C YYETOM COJIEPKATEIBHBIX MEKIIPEIMETHBIX CBS3EU C
Kypcamu MaTeMaTUKH, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvle nouamus, CBSI3aHHBIE C HM3YyYEHHEM METOJIOB
HAyYHOI'O TMO3HAHUA: SBJICHHE, HAay4HbId (haKT, TUNoTe3a, (PUanyeckas
BEJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, IKCIIEPUMEHT, MOJICIMPOBAHUE,
MOJIENb, U3MEPEHHUE.

Mamemamuxka: penieHre CUCTEMbl YPaBHEHUM, TUHEHHAs PYHKIMS,
napabosia, runepoona, ux rpaukd U CBOMCTBA, TPUTOHOMETPUUYECKUE
(yHKUMH:  CUHYC, KOCHUHYC, TaHI'€HC, KOTAaHI'€HC, = OCHOBHOE
TPUTOHOMETPUUYECKOE TOXIAECTBO, BEKTOPbl M HX MPOEKUUMU HA OCH
KOOPAHMHAT, CIIO)KEHHE BEKTOPOB.

buonocusa: mexannyeckoe JIBUKEHUE B KUBOM npupoje, muddysus,
OCMOC, TEIJIOOOMEH JKHMBBIX OpPraHU3MOB (BUABI TEILIONEpPEIAUH,
TEIJIOBOE PAaBHOBECHUE), JIEKTPUUYECKUE SABJICHUS B )KMBOU MPUPO/IE.

Xumus: JUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE aTOMOB H
MOJIEKYJ, MOJIb BEIIECTBA, MOJISIpHas Macca, TEIUIOBBIE CBOWCTBA
TBEPABIX TEJ, )KUJIKOCTEH M Tra3oB, JEKTPUUYECKUE CBOICTBA METAILIOB,
AIEKTPOJIUTHYECKAs JUCCOLIMALIMS, ralbBaHUKA.

['eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.



Texnonoeus: mpeoOpa3oBaHUE JABWKEHUH C HUCHOJIb30BAaHUEM
MEXaHU3MOB, YUY€T TPEHUS B TEXHUKE, NOAIIWITHUKH, HCIIOIb30BAHUE
3aKOHA COXpPAHEHUs UMITyJIbca B TEXHHUKE (pakera, BOJAOMET U JIPYrHe),
JBUTATElIb BHYTPEHHETO CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIONWUIBHUK, KOHJMIIMOHEDP, TEXHOJOTMH IIOJIYyYEHHUS] COBPEMEHHBIX
MaTepuagoB, B TOM YHUCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHHUE 3JIEKTPONPUOOPOB, KCEPOKC,

CTPYMHBIN IIPUHTED, AIIEKTPOHATPEBATEIIbHBIE puoOOPkI,
3IEKTPOOCBETUTEIbHBIE PUOOPHI, ralbBaHUKA.
11 KVIACC

Pa3znen 4. JiaekTpoauHaMHUKa

Tema 3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKUUSA

[locTositHHBIE MarHuThl. B3auMOAENCTBHE MOCTOSIHHBIX MArHHUTOB.
MarnntHoe none. Bekrop marHuTHOM — MHAyKuuu.  [IpuHnun
CyINEpIO3ULIMM MATrHUTHBIX TMOJeWd. JIMHMM MarHuTHOM WHAYKIHH.
KapTuHna nuHMIl MarHUTHON MHAYKIMH MOJIsl TOCTOSHHBIX MarHUTOB.

MarnuTtHOE 1osie MPOBOAHUKA ¢ TOKOM. KapTuHa NTMHUN UHIYKIHH
MAarHWTHOIO TIOJI JUIMHHOTO IIPSAMOrO0 NPOBOJHHMKA M 3aMKHYTOTO
KOJIBLIEBOTO  NPOBOJHMKA, KaTymlku ¢ TOKoM. OmbslT Opcrena.
B3anmonenicTBrue MpOBOAHUKOB C TOKOM.

Cuna AMnepa, €€ MOIyJib U HallpaBJICHHUE.

Cuina Jlopenua, €€ MOJlyJIb W HarnpasieHue. JIBkeHre 3apsyKeHHON
YacTHI[bl B OJHOPOJAHOM MarHUTHOM noJje. Padora cuisl Jlopenna.

SBnenne  snexkrpomarHuTHOM — MHAyKUuU. [loTok  Bekropa
MAarHuTHOM MHAYKLUU. OJIEKTPOJABHKYILIAs CUIa HWHAYKIHH. 3aKOH
AJIEKTPOMAarHuTHOM MHAyKIUu Papazes.

BuxpeBoe anekTpuueckoe moje.  DJEKTPOABHXKYIIAs  CUia
WHIYKIMHU B ITPOBOJHUKE, ABMKYLIEMCS NMOCTYHATENbHO B OJHOPOIHOM
MAarHuTHOM IIOJIE.

[IpaBuiio Jlenna.

NHnyKTUBHOCTE. SIBIIEHME CaMOMHAYKUIHMHU. OJEKTPOABUKYLIAS
CUJIa CAMOMHIYKIIHMH.

DHeprus MarHUTHOTO ITOJIS1 KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHUE:

ITOCTOSTHHBIC MAarHUThI, AJEKTPOMArHUTHI, ANEKTPOABUTATEND,
YCKOPHUTEIH AJIEMEHTAPHBIX YaCTUI], UHAYKIMOHHAS M€Yb.
Jlemoncmpayuu

OneiT Opcrena.

OTKIJIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MAarHUTHOTO TOJISL.

B3anmoneiicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJINTA.

SIBieHUE 3JIEKTPOMArHUTHOW UHTYKLUU.

[IpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOJBIKYIIEH CHIbl MHAYKIHH OT CKOPOCTHU
WU3MEHEHUS] MAarHUTHOTO MOTOKA.

SIBeHue caMOMHIYKIIMH.



Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydyeHrne MarHuTHOTO MOJISl KATyIIKH C TOKOM.

HccnenoBanne AEHCTBUS OCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanue sSBICHUS SJIEKTPOMAarHUTHON UHTYKIWH.

Pasznes S. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbBIE KO1E€OAHUA

KonebarenpHas cucrema. CBOOOJHBIE MEXAaHUYECKHE KOJIEOAHMS.
["apmonunyeckue kosebanusa. Ilepuon, wactora, ammumryga u ¢asa
konebanuii. IlpyxuHHbIE  MasTHUK. MaremMaTUYeCKUil  MasTHUK.
VYpaBHeHue rapMOHUYECKHX KojeOanuil. IlpeBpanieHue 3Hepruu mnpu
rapMOHUYECKHUX KOJICOAHUSIX.

KoneGarenbubiii  koHTYp.  CBOOOJHBIE  DJIEKTPOMArHUTHBIC
KoJie0aHus B HJICAIBHOM KOJEeOaTEeIbHOM KOHTYpE. AHAJIOTUSI MEXKIY
MEXaHUYECKUMU U JJIEKTPOMArHUTHBIMU KoJjieOaHusimu. @Dopmyna
TomcoHa. 3aKOH COXpaHEHMsI SHEPIHMH B HJICAJBHOM KOJIeOATEIbHOM

KOHTYpE.
[IpencraBnenne o0 3aTyxawIUX KojeOaHUsX. BbIHYXICHHBIC
MEXaHUYECKUe KOJIe0aHHUs. Pe3onanc. BriHyX1eHHBIE

AJIEKTPOMATrHUTHBIE KOJIEOaHNUA.

[Iepemennslii Tok. CHHYCOUIAIbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKA. AMIUIUTYAHOE U ACHCTBYIONIEE 3HAUEHHUE CUIIBI TOKa
Y HaIPSHKEHHUSL.

Tpanchopmarop. IlpousBojcTBo, mepemaya U MOTpeOICHHE
JJEKTPUYECKOW JHEPTUM. OKOJOTMYECKHE PHUCKU IpPU IPOU3BOJCTBE
anekTposHeprun. KynpTypa  uCnonb30BaHUS — 3JIEKTPOSHEPTHMH B
MIOBCETHEBHOM KU3HH.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHE:
ANEKTPUYECKUI 3BOHOK, TIEHEpaTop IMEePEMEHHOT0 TOKa, JMHUHU
AJIeKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KOIeOaTeNbHON CUCTEMBI (TIPY>KUHHBIN
WIM MaTeMaTU4YEeCKUI MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHUii.

HccnenoBanue CBOWCTB BBIHY X JACHHBIX KOJIEOAHUH.

Habmronenue pezonanca.

CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuummiorpaMMbsl  (3aBUCUMOCTH  CUJIBI TOKa W HANpsDKEHUS OT
BPEMEHU) JJIs AJIEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3onanc mpu mocnenoBaTeIbHOM — COEAMHEHUM  PE3HUCTOpa,
KaTyIIKA UHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

HccnenoBanue 3aBUCUMOCTU MEPUOAA MalbIX KOJeOaHHH Irpy3a Ha
HUTH OT JUIMHBI HUTU U MAacCChl rpy3a.

HccnenoBaHnue MEepeMEHHOTO TOKa B LEMHU U3 MOCIEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60IHbL

MexaHuueckue BOJIHBI, YCIOBUS pacnpocTpaHenus. llepuog.
CkopocTh pacnpocTpaHeHuss M JUIMHAa BosiHblL. [lomepedHble



IpoJoJibHbIE BOJHBL. MHTepdepeHuns u audpakuus MeEXaHUYECKUX
BOJIH.

3Byk. CkopocTh 3Byka. ['poMkocTh 3Byka. Beicora Tona. TemOp
3BYKa.

DNeKTpOMarHuTHbIE BOJIHBI. VYcnous U3ITyYEHUS
JJIEKTPOMAarHWTHHIX BOJH. B3anmuas opuenrtauust Bektopos E, B, V B
JJEKTPOMAarHuTHOM  BOJHE. (CBOMCTBA  DJIEKTPOMATHUTHBIX  BOJIH:
OTpa)k€HUe, NPEJOMIICHHE, MOoJsipU3alus, AUPpakuus, UHTEpPEPEHIIHS.
CKOpOCTb 3JIEKTPOMArHUTHBIX BOJIH.

[Ikaya 3n€KTPOMarHUTHHIX BOJIH. [[puMeHeHne 31eKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[IpyHOMTBI paguOCBA3U U TeNEBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHNUE OKPYKAIOIIEH Cpebl.

TexHuyeckue  yCTpOWCTBA W IPAKTUYECKOE  NPHUMEHEHHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI, YIIbTPA3BYKOBAsl IUarHOCTHKA B TEXHUKE U
MEIULMHE, pajap, paJluONpUEMHHUK, TEJIEBU30p, AaHTEHHa, TeIe(oH,
CBY-neus.

Jlemoncmpayuu

OOpa3oBaHue M pacHpoCTPaHEHUE IONEPEUYHbIX U MPOJOJBHBIX
BOJIH.

Koneb6mromeecs Tesio Kak UCTOYHUK 3BYKA.

HabGnronenue orpaxeHus: U NpeaoOMIICHUSI MEXaHUYECKHUX BOJIH.

Habntonenue untepdepeHnu u Audpakiinu MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogenue CBsI3M TPOMKOCTM 3ByKa UM BBICOTBI TOHa C
aMIUIUTYI0M M 4aCTOTOM KOJICOAHMIA.

HccnenoBanne CBOMCTB DJIEKTPOMArHUTHBIX BOJIH:  OTPa)XKEHHUE,
pesioMJIEHUE, MOospU3anus, AUPpaKuus, UHTEpPEpEeHIIHS.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsMoMHEHHOE pacIpOCTpPaHEHUE CBETA
B OJTHOpoAHOM cpene. JIyu cBerta. TodyeuHblil HICTOYHUK CBETA.

Otpaxkenue cBeTa. 3akOHbBI OTpaxeHUsi cBeTa. llocTtpoeHue
U300paKEHUI B IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMJICHUS CBEeTa. AOCOJIOTHBIM
nokaszarenp  npenomieHus.  [lonHoe — BHyTpeHHeEE — OTpakKeHHe.
[IpenenbHbIN yroa NoJHOIO BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. CioxHbIi coctaB Oenoro cseta. LIBerT.

Cobuparoiiue u paccenBaroniye JuH3bl. ToHKass auH3a. DOKyCHOE
pacCTossHME M ONTHYECKas Cwia TOHKOW JmH3bl. [locTpoenune
n300pakeHUd B COOMpAIOIIMX U pacceuBarolux JinH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEeJIMUCHHE, JaBacMOEC JIMH3O01A.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas  ontuka. Mutepdepenumss cBera.  KorepeHTHbIe
UCTOYHUKHU. YCIIOBUA HAOIIOJEHUS MAKCUMyMOB W MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HbIX KOT€PEHTHBIX
UCTOYHHUKOB.

Hudpakuus  cBera.  Judpakiumonnas  pemérka.  YciaoBue
HAOJIIOICHMSI TJIABHBIX MAKCUMYMOB IPU MaJIEHUH MOHOXPOMATUYECKOTO
cBeTa Ha AUPPAKUHUOHHYIO PEIIETKY.

[Tonspuzanus ceera.



TexHudyeckue yCTpOMCTBAa W MPAKTUYECKOE NPUMEHEHHUE: OYKH,
aymna, (QoToammapar, TPOEKIWOHHBIN ammapaTr, MHUKPOCKOI, TEJIECKOI,
BOJIOKOHHASI ONTHKA, TU()PAKINOHHAS PEMIETKA, TTOISIPOUS.

Jlemoncmpayuu

[IpsimonMHEHOE pacpOCTpaHeHHE, OTPAXKECHHE H TMPETOMIICHHE
ceera. OnTuyeckue mpuoOpBHI.

[TosiHOE BHYyTpeHHEE OTpakeHne. Moiesb CBETOBO/A.

HccnenoBanue CBOMCTB U300paKeHU B JIMH3AX.

Mojiennn MUKPOCKOIIA, TEJIECKOIIA.

Habnronenue untepdepeHunu crera.

Habnronenue audpakiuu ceera.

Habnronenune nucnepcuu ceera.

[Tomyuenue ciekTpa ¢ TOMOIIBIO TPU3MBI.

[Tosyyenue cekTpa ¢ MoMOIIbIO AUPPAKIUOHHON PEIETKH.

HaGnronenue nonsipusanuu cBera.

Yuenuueckuii sxkcnepumenm, 1abopamopmusie padbomol

W3mepeHue nokasaTesis peaoMIICHUs CTEKIIa.

HccnenoBanue CBONCTB U300paKEHU B JIMH3AX.

Habnronenue nucnepcuu ceera.

Pa3znes 6. OcHOBBI cieHAJIBHOM TEOPUH OTHOCUTEIbHOCTH
['panuubl MPUMEHUMOCTH KJIACCMYECKOM MexaHuku. I[locTynarsl
CIIEIMAJIBHOW TEOPUHU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJIS
CKOPOCTH CBETa B BAKYyM€, IPUHLHUI OTHOCUTEIIBHOCTH DUHILITEIHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHUE BpPEMEHU H
COKpAIlEHUE JIJINHBI.
DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.
CBs13b MacCChl C SHEPIrUEW U UMITYJIbCOM PEISTUBUCTCKOW YaCTHIIBI.
DHEprus MmoKosl.

Pasznen 7. KBanToBas ¢pusuka

Tema 1. Inemenmol KBAHMOBOU ONMUKU

®oronsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTOM.
DHeprusi 1 UMIyJibe (HOTOHA.

OtkpeiTie u uccneaoBanve @ororpdexra. OmnbiTel A. T
CroneroBa. 3akoHbl (ororddexra. VYpaBHeHue ODUHIITEHHA IS
dbotorddexra. «KpacHas rpanuiiay porosrddekra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHE:
(doTO31EMEHT, POTOAATUHK, COJTHEUHAs OaTapesi, CBETOANO/I.

Jlemoncmpayuu

®oTo3p(HEeKT Ha yCTAaHOBKE C LIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEIIHETO GoTodddeKTa.

Ceeronuon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopnia 1o paccesHuio o -
yactul. [Inmanerapnas monens atoma. Iloctynarel bopa. U3nyuenune u
norjouieHrue (POTOHOB MPHU NEPEXOAE aTOMa C OJIHOTO YPOBHS SHEPTUH HA
npyroi. Bunsl criektpoB. CIIEKTp YPOBHEW HEPTUU aTOMa BOJIOPOJIA.



BonnoBeie cBolictBa yactuul. Bonuer ne bpoinsa. KopryckynspHo-
BOJIHOBOM JTyaJIM3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckue  yCTpOWCTBA W INPAKTUYECKOE  NPHUMEHEHHE:
CHEKTpalbHBIA aHaIu3 (CIEKTPOCKON ), J1a3ep, KBAHTOBBIA KOMITIBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaGnronenue iMHeHyaThIX CIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmusie padbomol

Habnronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe sa0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIAE CJIOKHOCTh CTPOCHUS  SApA.
OtkpeiTHe panuoakTuBHOCTU. OmnbITel Pezepdopaa mo omnpexneneHuro
COCTaBa paJIMOaKTUBHOrO u3nydyeHus. CBoicTBa anb(a-, 6era-, ramma-
u3NydeHus. BiusiHue paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpblTHE TIPOTOHA W HeUTpoHa. HykiIOHHass Mogzens sapa
I'eiizenbepra—Banenko. 3apsy sapa. MaccoBoe uucio sjpa. M30Tormsbl.

Anb(a-pacnan. OJEKTPOHHBIA M TMO3UTPOHHBIN OeTa-pacmna.
I'amMa-n3nydenne. 3aKOH paInOAKTUBHOIO pacnaja.

DHeprus CBsI3W HYKJIOHOB B sifjpe. SnepHble cuibl. Jlegekt macchl
anpa.

SnepHble peakuuu. JleneHrue u CUHTE3 sIEp.

Anepubiit  peaktop. Tepmosnepusiid cunre3. I[Ipobiembr u
NIEPCIIEKTUBBI AJIEPHOM SHEPTEeTUKU. DKOJOTUYECKHUE ACIIEKTHI SIEPHOM
JOHEPIreTUKH.

DnieMeHTapHble YacTULlbl. OTKPBITHE NO3UTPOHA.

MeTtobl HAOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHIL.

dyHaamMeHTanbHble  B3auMojaecTBUs. EauHcTBO  uzmyeckon
KapTUHBI MUPA.

TexHuyeckne yCTpOUCTBa U MPAKTUYECKOE IPUMEHEHUE: TO3UMETD,
kamepa BuinbcoHa, syiepHbIil peakTop, aToMmHas oomoa.

Jlemoncmpayuu

Cu€TYrK MOHUBHPYIOUIUX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabomol

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (hoTorpadusim).

Pa3znes 8. DiieMeHTBI aCTPOHOMUM U ACTPOGU3MKH

Otansl pa3BUTH aCTPOHOMMHU. [IpuKiagHOE 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bug 3Bésnnoro Heba. Co3Be3qus, sipKUe 3BE3JbI, TUIAHETHI, UX
BUJIMMOE JIBH)KCHHE.

ConHeuHas cucrema.

Connue. ConHeunass akTuBHOCTb. Mcrounuk sHeprum ConHua u
3BE31.  3BE3OBI, WX  OCHOBHBIE  XapaKTEpUCTUKH. Jlmarpamma
«CHEKTPaJbHBIA  KJIacC  —  CBETUMOCTB».  3BE3Ipl  TJIABHOM
IIOCJIEIOBATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUISL 3BE3[
[JIaBHOW  MOCJIENOBAaTEIbHOCTH.  BHyTpeHHee  CTpoeHHe  3BE3L.
CoBpeMeHHBIE TPEACTABIEHUS O MPOUCXOKICHUH U dBoonny CoyHIa U
3BE311. DTanbl )KU3HU 3BE3.



Mnineunsit [lyte — nama [anaktuka. I[lomoxeHue u ABUKEHHE
Connua B ['ammaktuke. Tumbl ramakTtuk. PaagvoranakTMky W KBa3aphl.
UYEpHbIe AbIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacuiupenue Bceenennoil. 3akon XaO6ma. PazOeranue
ranaktuk. Teopust bonbioro B3peiBa. PennkroBoe nsiyyeHue.

Macmrabnas crpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGntonenuss HEBOOpPYKEHHBIM  IJIA30M  C  HMCIOJIb30BAHHEM
KOMITBIOTEPHBIX NPUIIOKEHUM I ONpenesieHusl MOJI0KEeHNUs HEeOECHBIX
O0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co03Be3qusi (CeBepHOro
NoJIylIapus U IpKHUe 3BE3/IbI.

HabGntonenus B Teneckon JlyHsl, miuanet, Mueunoro Ilytu.

O0o01maromiee NOBTOPEHUE

Ponb u3uku u aCTpOHOMHM B 9KOHOMUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM U 3TUYECKOH chepax IedaTeIbHOCTH YeJI0OBEKa, POJib U MECTO
(U3MKM U aCTPOHOMHMHM B COBPEMEHHON HAy4yHOM KapTHHE MHpa, POJib
¢u3nueckoid Teopur B (HOPMUPOBAHMM MPEACTABICHUN O (PU3HUECKOU
KapTUHE MHUpPA, MECTO (PU3MYECKON KapTHUHBI MUpa B O0OIIEM pSAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O TPUPOJE.

Me:xnpeaMeTHble CBS3H

WU3yuenune Kkypca ¢usuku ©OazoBoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCA C YYETOM COJIEPKATEIBbHBIX MEKIIPEIMETHBIX CBS3EU C
Kypcamu MaTeMaTUKH, OMOJIOTUH, XUMUH, Feorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvle nouamus, CBSI3aHHBIE C HM3YyYEHHEM METOJIOB
HAyYHOI'O TMO3HAHUA: SBJICHHE, HAay4HbId (haKT, TUNOTE3a, (PU3NYecKas
BEJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, IKCIIEPUMEHT, MOJICIMPOBAHUE,
MOJIENb, U3MEPEHHUE.

Mamemamuxka: pelieHue CUCTEMBI ypaBHEHUH,
TPUTOHOMETPUUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAaHI'€HC, KOTaHI€HC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U UX MPOEKIUHU HA
OCH KOOpPJMHAT, CJOKEHHWE BEKTOPOB, MPOU3BOJHBIE 3IIEMEHTAPHBIX
(GyHKUMNA, NpU3HAKKA TOJO0OMST TPEYrOJIbHUKOB, ONpPEAESIEHUE IUIOMIAIN
IUVIOCKUX (puryp u 00b€ma Ted.

buonoeua:  »snextpuyeckue  ABIEHHST B JKMBOW  NPUPOJIE,
KoJe0aTeabHble JBUKEHUS B JKMBOW NPHUPOAE, ONTHUYECKUE SBICHUS B
KUBOM NIPHUPOJIE, NEUCTBUE PaJHALIMK HA )KUBbIE OPTraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKAs! CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpPA30BaHUS KPHUCTALIMYECKON PEIIETKH,
CIIEKTPAJIbHBIA AHAJIN3.

l'eoepachus: mMarHuTHbBIE MOJOCAa 3€MIIM, 3aJI€KUM MArHUTHBIX DY/,
(doTOChEMKA 36eMHOM TOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozcua: IJHWHUM DJJIEKTpONEpenad, TEHEPATOp IEPEMEHHOTO
TOKAa, 3JIEKTPOJIBUraTelb, MHAYKIMOHHAS I€4Yb, pajap, paguoNpUEMHUK,
TeNneBU30p, aHTteHHa, TteinedoH, CBY-meub, MPOEKIMOHHBIN armapar,
BOJIOKOHHAs ONTUKA, COJIHEYHAs OaTapes..



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI
HO ®U3UKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUA

OcBoenne ydeOHOro mnpeamera «®Dusnka» Ha YPOBHE CPEAHETO
obmiero oOpa3oBaHusi (0a30BBIM  ypOBEHb) JOJDKHO 00ECHEYUTH
JOCTUKEHHE CIEAYIOUNX JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeIbHbIX PE3YIbTATOB.

JIMYHOCTHBLIE PE3YJIbTATDBI

JIn4HOCTHBIE Pe3ybTaThl OCBOCHUS yueOHOTO npeamera « Dusnka
JOJKHBI ~ OTpa)XaTh TOTOBHOCTh M  CHOCOOHOCTH  OOyYarouiuxcs
PYKOBOJICTBOBATHCS C(POPMUPOBAHHOM BHYTPEHHEW MO3UIUEN JTUYHOCTH,
CUCTEMON  I1IEHHOCTHBIX OpPUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX
yOexKIeHUH, COOTBETCTBYIOIIHNX TpaJAULIMOHHBIM LHEHHOCTSIM
poccuiickoro oOIIecTBa, pPACIIMPEHUE >KU3HEHHOTO OIbITa M OIbITa
NEeSTENbHOCTHY B TPOLIECCE pealld3allii  OCHOBHBIX  HaIpaBJICHHM
BOCITUTATENBHON JEATEIHLHOCTH, B TOM YHCIIE B YACTH:

1) rpa’KaaHCKOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKAAHCKON MO3UIMU OO0YyYaloIIEerocs: Kak
AKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

OPUHATHE TPATUIUOHHBIX O0IEYEIOBEYECKUX I'YMAHUCTHUECKUX U
JEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTENbHOCTh B HHTEpecax
rpaXJaHCKOro  OOIeCTBA, y4yacTBOBaTh B  CAMOYIpaBJICHUU B
o0pa3oBaTenbHON OpraHu3aluu;

yMEHUE B3aUMOJCHCTBOBAaTh C COLMAIBHBIMU HHCTUTYTaMU B
COOTBETCTBHUM C UX (PYHKIMSIMHU U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM JIEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh POCCUUCKON TPaXKJAHCKOW HIACHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE€  OTHOUIEHHWE K  TOCYJapCTBEHHBIM  CHMBOJIAM,
JOCTHXKEHUSIM POCCUUCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OPMUPOBAHHOCTL ~ HPABCTBEHHOTO  CO3HAHUS,  ATUYECKOIO
MOBEACHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYAllMI0O W MNPUHUMATh OCO3HAHHbBIC
pelIeHusl, OPUEHTUPYSACh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMUMBOTO OYAYIEro;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYas SCTETUKY HAy4YHOIO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyaA0BOr0 BOCIIMTAHMS:

UHTEPEC K pa3inyHbIM chepam MpoPecCHOHATILHON JesATEIbHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (PU3MKOW M TEXHUKOH, YMEHHE COBEpILATh
OCO3HaHHBIA  BBIOOp Oynymied mnpodeccud ©  peanu30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBL;



TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B
005acTi (PU3HMKHU HA TPOTSKEHUU BCEU KU3HH;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS

c(hOPMHUPOBAHHOCTh  DKOJOTHYECKOH  KYJIbTYphl,  OCO3HaHHUE
M100aJILHOTO XapakTepa SKOJIOTMYECKUX MPooIieM;

IJIJAHUPOBAHUE U OCYIIECTBJICHHUE JCUCTBUN B OKPYKAIOWIEH Cpelie
HA OCHOBE 3HAHUS IEJIEH YCTOMYMBOTO PAa3BUTHUS YCIIOBEUECTBA;

pacimpeHue OTIBITa TESTENHHOCTH 9KOJIOTHYECKOM
HAIPaBJICHHOCTH Ha OCHOBE UMEIONIUXCS 3HAHUMN 10 (PU3HKE;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JEeATEeITLHOCTH, TOTOBHOCTh B
mporecce  M3ydYeHHs]  (DU3WUKM  OCYIICCTBIATH  NMPOCKTHYID |
UCCIIEIOBATEILCKYIO ICATeILHOCTh MHANBUIAYATBLHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJbTATbDI

ITo3HaBaTe/IbHbIEe YHUBEPCAJbHbIC Y4eOHbIe 1eiiCTBUS
ba3oBble j1oruyeckue 1efMcTBUA:

CaMOCTOATENBHO (HOPMYJIMPOBATh M AKTYaJIU3UpPOBaTh MpoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEIENATh LENH NEATEIbHOCTH, 3a/1aBaTh NapaMeTPbl U KPUTEPUU
UX JTOCTH)KECHHS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEUYMS B PACCMaTPUBAEMBIX
(GuU3NYECKUX SABICHUSX;

pa3pabaTbiBaTh IUIAH pEIIEHHA MpoOJeMbl € Y4YETOM aHaIW3a
UMEIOIMXCS MaTEPUAIBHBIX M HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIE€ATEIbHOCTb, OLIEHUBATHh COOTBETCTBUE
pe3yNbTaTOB LIEJISAM, OLIEHUBATh PUCKHU MTOCIIEICTBUNA €ATEIbHOCTH;

KOOPAMHHUPOBATh M BBHINOJHATH PabOTy B YCJIOBHUAX pPEaJbHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BUBaTh KPEAaTUBHOE MBIIUIEHUE MPU PEIICHHH KU3HEHHBIX
npobiem.

Bba3oBble uccienoBarenbckme 1eiiCTBUS:

BJIAJETh HAy4YHOW TEPMHHOJOIMEH, KIOYEBBIMU MOHATUAMH U
MeTOoJaMH (PU3NIECKON HAYKH;

BJIAJCTh HABBIKAMH Y4Y€OHO-HCCIEAOBATEIbCKOM M IPOEKTHOU
JesITeNbHOCTH B 00JacTu (DU3MKHU, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (HU3HUECKOro
coJiepKaHusl, IPUMEHEHHUIO Pa3JIMYHbIX METOJ0B TO3HAHUS;

BJIAJETh BUJIAMH JESATEIBHOCTH MO MOJYYEHHI0 HOBOI'O 3HAHMSI, €r0
UHTEPHpPETAalny, MpeoOpa30oBaHUI0 W NPUMEHEHUIO B  PA3JIHYHBIX
y4eOHBIX CUTyallUsX, B TOM YHCJIE TPU CO3JAHUHM yUeOHBIX MPOEKTOB B
007acTH (PU3HKHY;

BBISIBJISITh [IPUYUHHO-CIICJCTBEHHBIE CBA3M U AKTyaJIU3UpPOBATH
3a/ayy, BBIJBHUraTh TMIOTE3y €€ pEIICHMs, HAXOAWTh ApryMEHTBI IS
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHHI, 3a7aBaTh IMapaMeTpbl U KPUTEPHUU
peLieHus;



aHAJIM3UPOBaTh MOJIYYEHHBIE B XOJE PEIICHUS 3a7a4yd pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE
B HOBBIX YCIJIOBHUSIX;

CTaBUTh U  (opmyinupoBaTh  COOCTBEHHbIE  3a/Jayud B
00pa3oBaTeNbHOI AESITEIHOCTH, B TOM YUCIE MPU U3YUYEHUU DUBUKY;

JaBaTh OLEHKY HOBBIM CHUTyallUsM, OLIEHUBATh MPUOOPETEHHBIM
OIIBIT;

YMETh MEPEHOCUTh 3HaHUS MO (U3HKE B MPAKTHUYECKYIO 00JIacTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE HJIEW, NpeajiaraTb OPUTHHAIbHBIE MOAXOAbI U
peuieHus;

CTaBUTh MNPOOJEMbl W 3a/Jayd, JOMYCKAaloUUMe aJlbTEPHATUBHbBIC
peuieHus.

Pabora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMM TMOJyYeHUS HHPOpMaUuuU  (PU3HYECKOIro
colepKaHUsl U3 HMCTOYHUKOB  pa3HbIX THUIOB, CAMOCTOSITEIBHO
OCYLIECTBJIATh TOUCK, aHAJIW3, CHCTEMAaTH3alUi0 W HHTEPIPETALUIO
uH(pOpMAaIMHU Pa3IMYHbIX BUIOB U (DOPM MpPECTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMALIUH;

UCIIOJIb30BaTh CpPeACcTBa MH(POPMAILIMOHHBIX 1 KOMMYHUKAIIMOHHBIX
TEXHOJOTUA B  PELIEHUH KOTHUTUBHBIX, KOMMYHHMKAaTUBHBIX M
OpraHU3allMOHHBIX 3aa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKHA O€30MaCHOCTH, THUTHEHBI, PeCcypcocOepexeHusi, MPaBOBbIX H
ATUYECKUX HOPM, HOPM MH(OPMAIMOHHON O€3011aCHOCTH;

co3JaBaTh TEKCThl (PU3MUECKOrO0 COJEpKaHUS B  PA3IMYHBIX
dopmarax ¢ y4éToM Ha3HaueHHs MH(OpPMAIMU U LEIEBOM ayJIUTOpPUH,
BbIOMpas ONTUMAIbHYIO (OPMY IIPEACTABICHUS U BU3yaIU3aLUH.

KoMMyHHMKAaTHBHBIE YHHBepPCcalbHbIe YUeOHbIe 1eliCTBUSA:

OCYLIECTBJIATh OOIEHWE Ha ypoKax (PU3MKHM U BO BHEYPOUYHOM
NEeSTENbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MIMKTHBIX CUTyalUWd U CMSArYaTh
KOH(DJIUKTBIL;

pa3BEPHYTO M JIOTUYHO M3JAaraTh CBOKO TOYKY 3pEHHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMaTh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM U
WHAUBUIYAJbHON pabOThI;

BbIOMpATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUU C Y4ETOM
00X MHTEPECOB U BOZMOXHOCTEH KaK/10I0 WIEHA KOJIJIEKTHBA;

OPUHUMATh LEIN COBMECTHOW NEATENbHOCTH, OPraHW30BbIBATh U
KOOPJIMHUPOBAaTh JECUCTBUS MO €€ JOCTH)KEHHUIO: COCTaBJIATh IUIaH
JNEUCTBUM, pacmpenensiTb poiu C Yy4€TOM MHEHMH y4YaCTHUKOB,
00CyX/1aTh pe3ybTaThl COBMECTHON paOOThI;

OLICHMBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJAOro YYacTHHUKA
KOMaH/Ibl B OOIIMI pe3ybTaT MO pa3padOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBbIE MIPOEKTHI, OLIEHUBATh UJEU C MO3UIMU HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh  IMO3UTHUBHOE  CTPATETMYECKOE  TOBEACHUE B
pPa3IMYHBIX CUTyalUsX, MPOSBISATH TBOPUECTBO M BOOOpakeHUE, ObITh
UHULMATUBHBIM.



PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeliCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIBHOCTh B
o0nactu (U3MKM M aCTPOHOMUH, BBISBISATH MPOOJIEMBI, CTaBUTh H
dbopmyIupoBaTh COOCTBEHHBIE 3a/1a4K;

CaMOCTOATENIbHO  COCTAaBJATh IUIAH PELIEHUS PpPacCUYETHBIX H
KaueCTBEHHBIX 3a/a4, IUIAH BBIIOJIHEHHUS MPAKTHYECKOW paboThl ¢
y4€TOM HMEIOUIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
IPEANIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKUd y4eOHOTro TMpeaMeTa Ha OCHOBE JIMYHBIX
PEANOYTEHUM;

JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JPYIAULUU B
o0nacTu (U3MKH, MOCTOSSHHO TOBBIIIATH CBOW OOpa30BaTENbHBIA U
KyJIbTYPHBII YPOBEHD.

CaMOKOHTPOJ/Ib, IMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCHTb KOPPEKTHUBBI B
JEeSATENbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEISIM;

BJAJCTh HABBIKAMU IO3HABATEJIbHON pe(JIeKCMM KaK OCO3HaHUsA
COBEPILIAEMBIX JIEUCTBUIM U MBICIUTENIbHBIX MPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHUIA;

UCII0JIb30BaTh MPUEMBI pedIIeKCHH IJIsi OUEHKH CUTyaluu, BbIOOpa
BEPHOI'0 PELIEHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATH PELICHUS IO
UX CHU)KEHHIO;

OpUHUMATh MOTHUBBI M apryMEHTbl JApPYIMX TpH  aHajIu3e
pE3yIbTATOB JEATEIbHOCTH;

IPUHUMATh Ce0sl, MTOHUMAas CBOU HEJJOCTATKU U IOCTOMHCTBA;

OpUHUMATh MOTHUBBI M ApryMEHTbl JpPYIMX TpH  aHajIu3e
pE3yIbTATOB IE€ATEIbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYIHMX HA OIIMOKH.

B mpouecce DOCTHKEHHS JIUYHOCTHBIX PE3YJIbTATOB OCBOCHHS
nporpaMmbl 1Mo (PU3MKE JJIi YPOBHS CPEIHEr0 OOIIero oOpa3oBaHUs Yy
oOydJaronMxcst  COBEPIICHCTBYETCS  AMOLIMOHAJIBHBIM  WHTEJIEKT,
npeanonaralmuii copMupoBaHHOCTD:

CaMOCO3HaHU$, BKJIOYAIOIIET0 CIOCOOHOCTh TOHMMATh CBOE
SMOIIMOHAJILHOE  COCTOSIHME,  BHJIETh  HANpaBJICHUS  Pa3BUTHSA
COOCTBEHHOW 3MOIMOHAIIBHOM c(ephl, ObITh YBEPEHHBIM B Ce0€;

CaMOpETYJIMPOBAHUS, BKJIOYAIOIIET0O CaMOKOHTPOJb, YMEHHE
OPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJAEHUE, CHOCOOHOCTH
aJanTHUPOBATHCS K SMOLMOHAIIBHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALINH, BKJIIOYAOLIEH CTPEMIICHHE K JOCTHKEHUIO
HeIM U yClexy, ONTUMHU3M, WHULHMATUBHOCTb, YMEHHE JEHCTBOBATH
UCXO/ISl U3 CBOUX BO3MOXKHOCTEN;



AMIIATUH, BKJIKOYAIOIIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YYUTBHIBATH €r0 MpPHU OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COIIMATIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAUBATH
OTHOILIEHUSI C JAPYTUMHU JIIOJIbMH, 3a00TUTHCS, MPOSBISATH HHTEPEC U
paspemiatb KOHMIUKTHI.

IHNPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenus B 10 Kjacce npeIMETHbIE pPe3yJIbTaTbl Ha
0a30BOM  ypOBHE  JIOJDKHBI ~ OTpakaTb  C(OPMHpPOBAHHOCTH Y
oOy4Jaronmxcs yMEHUM:

JEMOHCTPUPOBaTh Ha TMpUMEpax pojb U MecTo (U3MKU B
(GbopMUPOBAaHUN COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOW TEXHUKU M TEXHOJOTHMH, B NPAKTHYECKOM NEITEIBHOCTH
JIOJICH;

YUUTHIBATh TPAHULIBI TPUMEHEHUS HM3YyUYEHHBIX (U3HUECKUX
MOJIEJIEN: MaTepuanbHasg TOYKa, WHEPLUAIbHAsg CHUCTEMa OTCYETA,
a0COJIIOTHO TBEPAOE TEJIO0, UICATbHBIA Ta3, MOJENU CTPOCHUSI Ta30B,
KUIKOCTEW W TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUM 3apsal IpHU
pereHnn GU3NIeCKuX 3a/1ay;

pacrno3HaBaTh GU3HUECKUE SBIECHUS (ITPOIECCHl) U OOBICHITH UX HA
OCHOBE 3aKOHOB MEXAHHMKH, MOJIEKYJIIPHO-KHHETUYECKOH TEOpHH
CTPOEHHs  BEllecTBA M JJIEKTPOAMHAMHUKH:  pPaBHOMEpPHOE MU
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOJHOE MaJCHHE TEl,
JBY)KCHHUE TI0 OKPY>KHOCTH, MHEpIUs, B3auMojeicTBre Ten, nuddysus,
OpOYHOBCKO€ JIBHJKEHHE, CTPOCHHE KUAKOCTEH M TBEPIABIX TeE,
U3MEHEHHEe OOBEMa TeNl MpU HarpeBaHUM (OXJAXKACHHH), TEIIOBOE
paBHOBeCHE, HCHApEeHHE, KOHACHCALMs, IUIAaBICHUE, KpUCTaJUIM3aLus,
KHUIIEHHE, BIIAJKHOCTh BO3/lyXd, MOBBINIEHUE MaBICHUS Tra3a IpPU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEX]y MapaMeTpaMu COCTOSHHUS
ra3a B M30Ipolieccax, MEKTPU3aLus Tel, B3aUMOACICTBUE 3aps/I0B;

ONKCHIBATh MEXAHWYECKOE JIBJKEHHE, HCIOJIb3Yys (pu3nyeckue
BEJIMYMHBL: KOOpJAMHATA, IMYyTh, NEPEMEIIEHHE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWIa, HWMIYJIbC Tela, KUHETUYEeCKas dSHEeprus,
NOTEHIMAIbHASL ~ 3HEpPrus, MeXaHuueckas paldoTa, MeXaHHYEeCKas
MOIIIHOCTB; MPU ONHMCAHUM HPABWIBHO TPAKTOBAaTh (PU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUsT M €JUHMIIBI, HaXOJIWUTh
(dopMyIibl, CBA3BIBAIOIINE TAHHYIO (DPU3MUECKYI0 BEIHUMHY C JAPYTUMHU
BEJIMYNHAMU;

ONKCHIBATh HM3YyYECHHBIE TEIUIOBbIE CBOWCTBA TEJI W TEIUJIOBBIC
SABJIICHHS, HWCIOJIb3ysl  (U3MYECKWe BEIMYMHBI:  JIaBJICHHE  Tas3a,
TEeMIIepaTypa, CPEeIHssl KUHETUYECKAsi SHEPTUsl XaOTUYECKOIO JIBHIKECHHUS
MOJIEKYJI, CpEJHEKBaJpaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJWYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprusi, padbora raza, KodQQUIUEHT MOJIE3HOTO
JNEUCTBUS TEIUIOBOTO JIBUTaTeNsl; MPU ONHUCAHUM NPABWIBHO TPAaKTOBATh
(Gu3NYeCKUil CMBICIT HCIONb3YyEeMbIX BEIMYMH, WX OOO3HAYCHHUS U
€IMHMIIBI, HAaXOAUTh (POPMYJIbI, CBSA3BIBAIOIIME JAHHYI (PU3NYECKYIO
BEJIMYMHY C JPYTUMU BEIUYHHAM;



ONMKCHIBATh M3YYECHHBIC DJEKTPUUYECKHME CBOWCTBA BEUIECTBA U
ANEKTPUYECKHUE SBJIEHUS (ITPOLIECCHI), UCTOb3Ys (PU3NYECKHE BETMYUHBI:
ANEKTPUYECKUN 3apsjl, SJEKTPUUYECKOE I10JIe, HANPSKEHHOCTh IOJS,
NOTEHIMAJI, PA3HOCTh IOTEHUMAJIOB; NpPU OMNHCAHUU MPABUIBHO
TPaKkTOBaTh  (PU3MYECKHM  CMBICI  HMCIHOJIb3YEMbIX  BEJIWYMH, HUX
0003HAaYEHUsl U €IUHULbI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(M3HYECKYIO BEIMYMHY C IPYTUMH BEJIMYUHAMU;

aHAIM3UPOBaTh (PU3MYECKUE NPOLECChl U SBIEHUS, HCHOJIb3YS
(¢u3ryYecKre 3aKOHbl U NPUHILMIBL 3aKOH BCEMHUpPHOTo Tsrorenus, I, 11 u
III 3akoHbI HprOTOHA, 3aKOH COXpaHEHUSI MEXAaHUYECKOW dHEPTUU, 3aKOH
COXpPaHEHUsI HMIIyJIbCa, MPUHLMI CYNEPHO3ULUUU CUJ, MPUHLIHII
paBHONpaBUsl ~ MHEPUUAIBHBIX  CHUCTEM  OTCU€Ta,  MOJEKYJSIPHO-
KMHETHUYECKYI0 TEOPHIO CTPOEHHUSl BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3b
CpelHEe KHHETHYECKOW OJHEPruu TEIUIOBOTO JIBJKEHHSI MOJIEKYJ C
aOCOJIIOTHOM TeMIepaTypoil, IMepBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHUsl JJIEKTPUYECKOro 3apsiaa, 3akoH KyroHa, mnpu 3TOM
paznuyaTh CIOBECHYI (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTUYeCKOe
BBIPAKEHUE U yCIIOBUA (IpaHHULIbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MalluH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pas3inyaTh YCJIOBHS HUX 0€301acHOro
UCIIOJIb30BaHUS B TOBCEIHEBHOM KU3HU;

BBINIOJIHATh ~ 3KCHEPUMEHTHl MO  MCCIEJOBAHUIO  (PU3MYECKHUX
SABJICHHMM M TMPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX
U3MEpPEHUN, MpU 3TOM (POpMYyJIHpOBaTh MpoliemMy/3agayy U TUIOTE3Y
y4eOHOTO JKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIIOKEHHOIO
000py10BaHus1, TPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYLIECTBJIATh NPSIMbIE W KOCBEHHBIE HM3MEpPEHUS] (PU3HUYECKHUX
BEJIMYMH, NPU 3TOM BBIOMpATh ONTUMAJBHBIM CHOCOO HM3MEPEHHUS U
UCII0JIb30BaTh U3BECTHBIE METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHI;

UCCJIEIOBAaTh 3aBUCUMOCTH MEXIY (U3MYECKUMU BEIMYMHAMH C
UCIIOJIb30BAaHUEM TNPSIMBIX HM3MEPEHUM, MpU HSTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCUPOBATh PE3YyJIbTAThl IOJIYYEHHOM 3aBUCUMOCTH
bu3MYECKUX BEJIMYUH B BUJIE TAOIUI[ U TpaduUKOB, JIeJaTh BBIBOJBI IO
pe3yibTaTam UCCIIEI0BAHUS;

coOmoaTh MpaBuja 0€300aCHOrO TpyJda MpU  IPOBEJIECHUU
UCCJIEIOBaHU B  paMKax Y4yeOHOro SKCHEpUMEHTa, y4deOHo-
UCCIIEOBATENbCKOM M NPOEKTHOM JEATEIIBHOCTH C MCHOJIb30BAHHEM
M3MEPHUTEIBHBIX yCTPOICTB U 1a00PaTOPHOTO 000PYA0BAHNS;

pemarh pacy€THbIE 3a7a4d C IBHO 33JaHHOW (PU3NYECKON MOJENBIO,
UCIOJIb3Ysl (U3MYECKHE 3aKOHbl W MPUHUMUIBIL, HAa OCHOBE aHajiu3a
YCIIOBHS 3a/1a4i BBIOMPATH (PU3UYECKYIO MOJIENb, BBIICIATE (HHU3HICCKUE
BEJIUYMHBI U (OPMYJIbl, HEOOXOAMMBbIE HJid €€ PEIICHHs, MPOBOJUTH
pacy€Tbl U OLIEHMBATh PEANBHOCTh MOJYYEHHOI'O 3HAYEHUS (PU3ndYecKoin
BEJIMYMHBL;

pemiatb ~ KauyeCTBEHHbIE  3aJauM:  BBICTPaUBaTh  JIOTHYECKH
HENPOTUBOPEYMBYIO LIETIOYKY PACCYKJIEHUH C OMOpPOM Ha H3YUYEHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUECKHUE SBICHUS;

UCIIOJIb30BaTh IMPU PEIICHWH YYEOHBIX 3aJad COBPEMEHHbIE
MH(OPMAIIMOHHBIE TEXHOJOTMU I TOUCKa, CTPYKTYpPUPOBAHMS,
UHTEPHpPETAlUd U MPEACTABICHHUS Y4YE€OHOM M HAay4YHO-NOMYJISIPHOM



uH(poOpMaIKi, MOJIYYEHHOM U3 PA3NMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJy4YaeMyI0 HH(POpMaLHIO;

IPUBOJUTH MPUMEPHI BKIIaJlda POCCUICKUX U 3apyOEKHbBIX yUEHBIX-
(U3HKOB B pa3BUTUE HAYKH, OOBSICHEHUE IMPOLIECCOB OKPYKAIOLIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCII0JI30BaTh TEOPETHUECKHE 3HAHMS MO (PU3UKE B MOBCEIHEBHOU
KU3HH JJ1 oOecrieyeHus: 0€30MacHOCTH MpU OOpallleHUH ¢ IPUOOpaMu U
TEXHUYECKUMHU YCTPOMUCTBAMM, JIJISl COXPAHEHUS 310POBbS U COOJIIOICHHUS
HOPM 3KOJIOTMYECKOTO MOBEACHUS B OKPY KaIOILEH CpeJIE;

paboTath B TpYyIIE C BHIIOJHEHUEM PA3IHYHBIX COLIMAJIBHBIX
poJieil, TIaHupoBaTh pPabOTy TPYyNIbl, palMOHATIBLHO paCIpPeesiTh
003aHHOCTH W  IUIAHUPOBAaTh  JEATEIBHOCTb B  HECTaHAAPTHBIX
CUTyallMsIX, aJEKBATHO OLICHUBATh BKJAJ KaXJOro W3 YYaCTHUKOB
IPyNIIbl B pELIEHUE pacCMaTpUBAEMOU MPOOIEMBI.

K koHuy oOywyenuss B 11 kjacce npeaMeTHble pe3yJbTaThl Ha
0a30BOM  ypOBHE  JOJDKHbI ~ OTpaxkaTb  C(OPMHUPOBAHHOCTH Y
oOy4Jaronmxcs yMEHUM:

JNEMOHCTPUPOBaTh Ha IMpuUMEpax pojb M MeCTO (U3UKU B
(OpMHpPOBaHWH COBPEMEHHOW HAYyYHOM KApTUHBI MHpa, B PA3BUTUU
COBPEMEHHOW TEXHUKU M TEXHOJOTHMH, B NPAKTHYECKON NEITEIbHOCTH
JOJIEH, LIEJIOCTHOCTh M €IMHCTBO (DU3UUECKON KapTUHBI MUPA;

YUUTBIBATh TpaHUIbl NPUMEHEHHUS HM3YYECHHBIX (U3UUECKUX
MOJIEJIEN: TOYEUHBIA DJIECKTPUYECKUU 3apsif, Jyd CBE€Ta, TOYEYHBIN
UCTOYHUK CBETa, AJIepHasi MOJENIb aTOMa, HYKJIOHHAasi MOJEJIb aTOMHOIO
A]ipa IpH pelieHuH (PU3NYECKHUX 3a/1ay;

pacrno3HaBath (PU3UYECKUE SIBJICHUS (ITPOLIECChI) U OOBICHATH UX HA
OCHOBE  3aKOHOB  JJIEKTPOJMHAMUKA WM  KBAHTOBOM  (DU3UKHU:
AJNIEKTpUYECKasi MPOBOJMMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE JeNCTBUS TOKa, B3aMMO/JICCTBHE MarHuTOB,
AJIEKTPOMATrHUTHAS  MHAYKLIMS, JCMCTBME MAarHUTHOrO TOJI  Ha
OPOBOJHUK C TOKOM U JIBIKYLIMICS 3apsij, 3JIEKTPOMarHUTHbIE
KOoJeOaHusT W BOJHBL, MPSMOJMHENMHOE paclpoCTpPaHEHUE CBETa,
OTpaXk€Hue, NpeJoMIIeHHE, HHTephepeHus, TUPPaKIUs U TOJApU3aLIU
cBeTa, Jaucnepcus cBera, (oroanektpuueckuit 3pdext (pororddexr),
CBETOBOE JIaBJICHHE, BO3HMKHOBEHHE JIMHEMYaTOro CHEKTpa aToMa
BOJIOPO/1a, ECTECTBEHHAs U UCKYCCTBEHHAs paJIOAKTUBHOCTD;

ONKCHIBATh HW3YYEHHBIE CBOMCTBAa BellecTBa (IJIEKTPUUECKUE,
MarHuTHbIE, ONTUYECKUE, BJIEKTPUUYECKYI0 MNPOBOAMMOCTD PA3THYHBIX
cpeda) U DJEKTPOMarHUTHBIE SIBJEHUS  (IPOLIECCHI), HCHOJIb3YS
(¢u3nuecKkre  BEIMYMHBL:  BJEKTPUUYECKUM  3apsji, cujla  TOKa,
ANEKTPUYECKOE HAIPSKEHUE, JIEKTPUUECKOE CONMPOTUBIIEHUE, PA3HOCTD
NOTEHIMAJIOB, 3JIEKTPOJABIXKYIIAs Cuia, paboTa TOKa, WHIYyKLUUS
MarHUTHOro moJis, cuina Awmrmepa, cuia JlopeHia, HHAIYKTHBHOCTb
KaTyLIK{, 3HEPIrusl 3JEKTPUUYECKOT0 M MArHUTHOTO IMOJIEH, MEpUoJ H
yacToTa KosieOaHWid B KOJIEOATEIbHOM KOHTYpE, 3apsii U CHJa TOKa B
npoLecce TrapMOHMYECKUX 3JIEKTPOMArHUTHBIX KoJjeOaHuil, (OKycHOe
pacCTOsIHUE M ONTHYECKas CHJIA JIMH3bL, HPU OMNHCAHUM IPABUIBHO
TPaKkTOBaTh  (PU3MYECKHM  CMBICI  HMCIHOJIb3YEMbIX  BEJIMYMH, HUX
0003HAYEHHUsI U €JIMHULIBI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(M3HYECKYIO BEIMYMHY C IPYTUMH BEJIMYUHAMU;



ONKCHIBATh HM3YyYECHHbIE KBAHTOBBIE SABJICHHS M  MPOLECCHI,
UCIOJIb3Ysl (PU3MUECKUE BEIIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M 4YacTOTa CBETA, YHEPrUsi U HUMILYJbC (POTOHA, MEPUOA
noJiypacnaza, SHEpPrus CBSI3M aTOMHBIX sJIep, IPU ONMUCAHUU MPABUIIBHO
TPaKkTOBaTh  (PU3MYECKHM  CMBICI  HMCIHOJIb3YEMbIX  BEJIMYMH, HUX
0003HAaYEHUs U €JIMHULIBI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(U3HYECKYI0 BEIMYHMHY C JPYTMMHU BEJIUYMHAMH, BBIUMCISATH 3HAUYECHUE
(bU3UYECKON BEIIMUUHBIL;

aHAIM3UPOBaTh (PU3MYECKHUE NPOLECChl U SBIEHUS, HCHOJIB3YS
¢u3nueckue  3aKOHBl W OPUHOUNOBL  3akoH  OMa,  3aKOHBI
NOCJIEOBATENBHOTO U MAPaJLIEIbHOIO COEUHEHUSI TPOBOJHUKOB, 3aKOH
JIxoyns—Jlenna, 3aKOH  JJIEKTPOMAarHATHOW — MHAYKLUWH,  3aKOH
IPSIMOJIMHEMHOTO PAaclpOCTPaHEHHUsI CBETAa, 3aKOHbI OTPAa)KEHHUS CBETA,
3aKOHBI IPEJIOMIICHHSI CBETA, ypaBHEHUE DWHIITEHHA 11 poTrodddekTa,
3aKOH COXPAaHEHWs HSHEPruu, 3aKOH COXPAHEHUs HMITYJIbCa, 3aKOH
COXpaHEHUsl AJEKTPUYECKOro 3apsia, 3aKOH COXPAaHEHHS MacCOBOIO
yucia, noctynarsl bopa, 3aKOH paguMoOaKTUBHOIO pacrnaja, Mpu 3TOM
pasznuyaTh CIOBECHYI (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTUYEecKOe
BBIpaKEHUE U yCJIOBUS (TPpaHUIIbI, 001aCTH) NPUMEHUMOCTH;

ONpeNeNsITh HaNpaBJICHWE BEKTOpAa MHAYKIMM MAarHUTHOTO TOJIs
IPOBOJHUKA C TOKOM, CHJIbI AMIiepa v cuiibl JIopeHia;

CTPOUTh M OIKCHIBATh HM300pa)K€HUE, CO3[aBa€MOE€ IUIOCKUM
3€pKaJioM, TOHKOM JIMH3011;

BBINIOJIHATh ~ 3KCHEPUMEHTHI MO  MCCIEJOBAHUIO  (PU3MYECKHUX
SABJICHHMM M TMPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX
U3MEpPEHU: MpU ATOM (POPMYIHpPOBATh MpoOiemMy/3aayy U THIOTE3Y
y4eOHOTO JKCIIEPUMEHTa, COOMpAaTh YCTAHOBKY U3 MPEIIOKEHHOIO
000py10BaHus1, TPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOIBI;

OCYLIECTBJIATh NPSIMbIE W KOCBEHHBIE HM3MEpPEHUS (PU3MUYECKHUX
BEJIMYMH, NPU 3TOM BBIOMpATh ONTUMAJBHBIM CHOCOO HM3MEPEHHUs U
UCII0JIb30BaTh U3BECTHBIE METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHI;

UCCIIeI0BaTh 3aBUCUMOCTH (duznuecKux BEJIMYMH C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH: NpPH STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCUPOBATh PE3YyJIbTAThl IOJIYYEHHOM 3aBUCUMOCTH
bU3MYECKUX BEJIIMYUH B BUJIE TAOIUI[ U TpaduUKOB, JIeJaTh BBIBOJBI IO
pe3yibTaTam UCCIEI0OBaHUS;

coOmoaTh MpaBuja 0€300acCHOrO TpyJda MpU  IPOBEJIECHUU
UCCJIEIOBAaHU B  paMKax Y4yeOHOro SKCHEpUMEHTa, y4deOHo-
UCCIIEN0OBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C MCHOJIb30BAHUEM
M3MEPHUTEIBHBIX yCTPOICTB U 1a00PaTOPHOTO 000PYA0BaHNS;

penath pacy€THhIE 3a7a4d C IBHO 33JaHHOW (PU3NYECKON MOJENBIO,
UCIOJIb3Ysl (U3MYECKHE 3aKOHbl W MPUHUUIBI, HAa OCHOBE aHajiu3a
YCIIOBHS 3a/1a4i BBIOMPATH (PU3HYECKYIO MOJIENb, BBIICIATE (HPHU3HICCKUE
BEJIUYHMHBI U (OPMYJIbl, HEOOXOAUMBIE g €€ PEIICHHs, MPOBOJIUTH
pacy€Tbl U OLIEHMBATh PEANBHOCTh MOJYYEHHOI'O 3HAYEHUS (PU3MUYecKoin
BEJINYUHBI;

pemiatb ~ KaueCTBEHHbIE  3aJauM:  BBICTPaUBaTh  JIOTHUECKH
HENPOTUBOPEYMBYIO LIETIOYKY PACCYKIEHUH C OMOpPOM Ha H3Y4YEHHBIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NYECKHUE SBICHUS;

UCIIOJIb30BaTh IMPU PEIIEHWH YYEOHBIX 3aJad COBPEMEHHbIE
MH(OPMAIIMOHHbIE TEXHOJOTMU JJI1 TOUCKA, CTPYKTYpPUPOBAHMS,



UHTEPHpPETAlUd U MPEACTABICHHUS Y4YE€OHOM M HAay4YHO-NOMYJISIPHOM
uH(poOpMaIK, MOJIYYEHHOM U3 PA3NMYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3MPOBATh MOJyYaeMyl0 HH(POpMaLHIO;

OOBSACHATH MPUHUMUIIBI AEHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3jinyaTh YCJIOBUS HMX O€30MaCHOI0 HCIHOJIb30BaHUS B
MOBCEHEBHOM JKH3HHU;

IPUBOJUTH MPUMEPHI BKIIAJla POCCUICKUX U 3apyOEKHbBIX yUEHBIX-
(U3HKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCII0JIb30BaTh TEOPETHUECKHE 3HAHMS MO (PU3UKE B MOBCEIHEBHOU
XKU3HU JJ1a o0OecrieyeHus: 0€30MacCHOCTU NpU OOpallleHUH ¢ IPUOOpaMu U
TEXHUYECKUMHU YCTPOMUCTBAMM, JIJISi COXPAHEHUS 310POBbS U COOJIIOICHHUS
HOPM 3KOJIOTUYECKOTO MOBEACHUS B OKPY KaIOILEH CpEJIE;

paboTath B TpYyIIE C BHIIOJHEHUEM PA3IHYHBIX COLMAJIBHBIX
poJieil, TIIaHUpOBaTh pPabOTy TPYyNIbl, pPalMOHATIBLHO paCIpeesiTh
003aHHOCTM W  IUIAHUPOBAaTh JIE€ATEIBHOCTb B  HECTaHAAPTHBIX
CUTyallMsIX, aJEKBATHO OLIEHUBATh BKJIAJ KaXJOro W3 YYaCTHUKOB
IPyNIIbl B pELIEHUE pacCMaTPpUBAEMOU MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
HaumenoBauue KoimnuecTBo yacos
Ne DJIeKTPOHHBIE (HM(PPOBHIE)
pa3aesioB U TeM KoHnTpoJbHbIe IIpakTH4eckune
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NMporpamMmbl padoTbI padoTbl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O IO3HAHUSA
11 ®usznKa 1 METOJIbI 5 but6mmoreka [JOK
' HAay4YHOTO MO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3nen 2. MEXAHUKA
bubnnoreka [JOK
21 Kuemariia > https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
2.2 Jluaika 7 https://m.edsoo.ru/7f41bf72
3aKOHBI
53 COXDAHCHIS B 6 | bubnmnoreka [JOK
’ p https://m.edsoo.ru/7f41bf72
MEXaHUKe
Hroro no pasgeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
OcHOBBI
11 MOJIEKYJIIPHO- 9 1 bu6muoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72
TEOpUHU



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

319 OCHOBBI 10 bubmmoreka [JOK
' TEPMOANHAMUKHA https://m.edsoo.ru/7f41bf72
ArperaTHble
313 COCTOSTHHSI 5 bubnuoreka [JOK
' BeniecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
MIePEXOIBI
Uroro no pazgeny 24

Pasnea 4. JIEKTPOJJUHAMUKA

but6mmoreka [JOK

4.1 DIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN
49 ANEKTPUYECKUHN TOK. 12 bu6mmoteka [IOK
' Toxku B pa3nu4HbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasgeny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I10 68

[TPOI'PAMME



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

11 KITACC

HauMeHoBaHMEe KoanuyecTBo 4acosB
Ne JyieKTpoHHbIE (LM pPOBbBIE)
pas3ieioB U TeM Konrpoabusie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
nporpamMmel padoTsbI padoThI
Pazaen 1. JIEKTPOJUHAMMUKA
MarnutHoe mnoie. BuG LIOK
HOINOTEKA
1.1
INCKTPOMATHHUTHAS 1 1 3 https://m.edsoo.ru/7f41c97¢
WHITY KIS
Hroro no pasgeny 11
Paznea 2. KOJIEBAHUS U BOJIHBI
MexaHnueckue U
2.1 SIEKTPOMATHUTHBIE 9 1 bubmorexa HOK
) P https://m.edsoo.ru/7f41c97¢
Koe0anus
Mexannueckue u
2.2 SJIEKTPOMATHUTHEIE 5 1 bubmorexa [OK
' P https://m.edsoo.ru/7f41c97¢
BOJIHEI
bu6mmoreka [IOK
2.3 Onmika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

3.1

OCHOBBI CITEIUAITBHON
TEOpUHU
OTHOCUTEJIbHOCTH

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41¢97¢



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

Uroro no pazpeny 4
Paznen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHThI KBAaHTOBOM 6 bubmuoreka [JOK
' OINTHKH https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [JOK
4.2 Crpoerue atoma 4 https://m.edsoo.ru/7f41c97¢
Bbu6mmorexa [JOK
4.3 ATOMHOE s1pO > https://m.edsoo.ru/7f41¢97¢
Uroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

OEMEHTHI ACTPOHOMUU

bu6mmoreka [IOK

> ¥ acTpOo(U3HUKH / ! https://m.edsoo.ru/7f41¢97c
Hroro no paszaeny 7
Paznen 6. OBOBLIAIOIIEE IIOBTOPEHUE

6.1 O6o0maroree 4 bu6mmoreka [{OK
' HOBTOPEHHUE https://m.edsoo.ru/7f41¢97¢
Uroro no pazgeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4

YACOB II10 ITPOTPAMME



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




IHOYPOYHOE INTAHUPOBAHUME
10 KJTACC

Ne
n/n

Tema ypoka

KoanuecTBo yacos

Bcero

KonTtpoibHbIe padoThl

IIpakTHyeckune padboTbl

darTa uzy4eHnus

®uznka — HayKa O IpUpo/Ie.
Hayunble MeTo/1bI MO3HAHUS
OKPYKAaroIIero Mupa

Ponb u Mmecto pusuku B
dbopMupoBaHUU
COBPEMEHHOM HAy4YHOM
KapTHHBI MUPA, B
MPAKTHYECKOH JeITeIbHOCTH
mozen

MexaHndeckoe JBMKEHIE.
OTHOCHUTENHLHOCTD
MEXAHUYECKOTO ABUKECHUS.
[lepemenienue, CKOpOCTb,
YCKOpEHHE

PaBromepHOE
HpﬂMOHHHeﬁHOG JABHUKXCHUEC

PaBHOYyCKOpEeHHOE
IIPSIMOJIMHEVHOE IBUYKEHUE

CBo0OOIHOE TaJICHUE.
YckopeHnue cBOOOIHOTO
najicHus




KpuBonuneliHoe 1BHKEHUE.
JIBr>KeHne MaTepuanbHOU
TOYKH 10 OKPY>KHOCTH

IIpyHIMIT OTHOCUTEIBHOCTH
INanunes. MuepuuanbHble
cucreMsl orcueTa. [lepBslii
3akoH HeroToHa

Macca tena. Cuna. [Ipunnun
cyneprno3uiuu cui. Bropoi
3akoH HeroToHa s
MaTepUATBHON TOUKHU

10

Tperuii 3akoH HeroToHa 1t
MaTEepUAIBHBIX TOUEK

11

3aKOH BCEMHUPHOTO
TsaroTeHus. Cuiia TSHKECTH.
[TepBast kocMHuYecKast
CKOPOCTB

12

Cuna ynpyroctu. 3aKoH
I'yka. Bec Tena

13

Cuna tpenus. Koadpduument
Tpenus. Cuna
COIIPOTHBIICHUS TIPH
JIBIDKCHUH TeJa B )KUIKOCTH
WK Ta3e

14

IToctynarensHoOE U
BpalIaTeJIbHOE IBHIKECHHE




a0COJIIOTHO TBEPIIOTO TEa.
MowmenTt cuitel. IInedo cuibl.
VYcioBust paBHOBECUS
TBEPAOIO Tea

15

HMitynsc MaTepralbHON
TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Nmiynsc cuitbl. 3aKOH
COXpaHEHHUs UMITYJIbCA.
PeakTuBHOE IBM)KEHHE

16

Pabota 1 Mo1IHOCTD CUIIBIL.
Kunernueckas sHeprus
MaTepUaTbHOW TOYKH.
Teopema 06 U3MeHeHUN
KHUHETUYECKOW SHEPTUHU

17

[ToreHumanbHas 3HEprus.
IToTreHnmanbHas sHEPrus
yapyro aeGopMupoBaHHOM
npy>kunbl. [loTennuanbaas
SHEPTHUs Teja BOIHU3U
MOBEPXHOCTU 3EMITH

18

[ToreHnmanbHbIE U
HETIOTCHIINAIbHBIEC CUIIBI.
CBs13b paboThI
HETIOTCHIIUAIBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKON
HHEPrUM CUCTEMBI Tel. 3aKOH




COXpAHEHUS MEXaHUYECKOU
SHEPruu

19

JlaGoparopHas paboTa
«Hccnenosanue cBs3u
paboThI CHJIBI C UBMEHEHHEM
MEXaHMUECKOW YHEPTUU TeJa
Ha TIpUMEPE PaCTSHKEHUS
PE3MHOBOTO KTyTa

20

KonTponbHas pabota no
teMe «Kunemaruka.
Junamuka. 3aKoHbI
COXpaHEHHUSI B MEXaHUKE

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopun. bpoyHoBCcKoe
nswkenue. Auddyszus

22

Xapaxkrep JBUKECHUS U
B3aUMOACHCTBUS YaCTHII
BelecTsa. Mozenu cTpoeHust
ra3oB, )KMJKOCTEN U TBEPABIX
Tea

23

Macca monexy:.
KonuuecTBo BemiecTna.
[TocTostHHas ABoraapo

24

TemoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana




temriepatyp Llenbcns

25

WNpneanpueiii ra3 8 MKT.
OcHoBHoe ypaBHeHue MKT

26

AOcomoTHas TemrepaTtypa
KaK Mepa cpelHen
KUHETUYECKOW SHEPTUU
JBUKEHMSI MOJIEKYJI.
YpaBHenue Menpeneena-
Kianelipona

27

3akon JlanpToHa. I'a30BEIC
3aKOHBI

28

JlaGopaTopHas pabota
«HccnenoBanue
3aBUCUMOCTH MKy
napaMeTpaMu COCTOSHUS
pa3peKEHHOTO Ta3a»

29

N3onporieccrl B naeaaibHOM
rase u ux rpapuieckoe
IpeJICTaBIeHNE

30

BryTtpeHnHss sHeprus
TEPMOJIUHAMUYECKOMN
CHCTEMBI U CITOCOOBI e
n3MeHenus1. KonuuecTBo
TETJIOTHI U paboTa.
BryTpeHnHss sHEeprus
OJHOATOMHOI'0 H€aJIbHOIO
rasa




31

Buasl rerionepenaun

32

VY nennHaAs TEIIIOEMKOCTh
BemecTBa. KomnuecTBo
TETJIOTHI TIPH
TerJIonepeaye.
AnrnabaTHBIN MpoIecc

33

IlepBb1ii 3aKOH
TEPMOJUHAMUKU U €ro
IIPUMEHEHUE K
U30IpoLEeCccaM

34

Heob6paTumocTs mporeccoB B
npupoze. Bropoi 3akoH
TEPMOJAUHAMUKU

35

[Tpunmun aevicteus u KIT/{
TEILIOBOI MaIIUHEI

36

[uxn Kapuo u ero KIIJ{

37

DKOJI0ru4ecKue npooIeMbl
TETIOIHEPTETUKU

38

O6o06maromuit ypok
«MonekynspHas pusmka.
OCHOBBI TEPMOAMHAMUKW»

39

KontposbHas padora 1mo
teMe «MoutekyisipHas
¢uznka. OCHOBBI
TEPMOAMHAMUKI

40

[Tapoo6pazoBanue u




KOHZIeHcanus. Mcnapenue u
KHIIEHUE

41

AbcomoTHas 1
OTHOCHTEJIbHAs BIAXKHOCTb
Bo31yxa. HacelmenHslii nap

42

TBépnoe Teno.
Kpucrammueckue u
amopdHbIe Tena.
AHN30TpONUS CBOICTB
Kpuctayios. XKXuakue
Kkpuctajuibl. CoBpeMEHHbIE
MaTepuabl

43

[InmaBnenue u
KpUCTauIM3anus. Y gesbHast
TEIUIOTA IJIABJICHUS.
CyO6numarus

44

YpaBHEHHE TEIIOBOTO
OaaHca

45

DJeKTpu3aius Tell.
Onexrpuueckui 3apsy. /Isa
BHJIA DJICKTPUUYECKUX
3aps10B

46

ITpoBOAHMKH, TUAIIEKTPUKA
Y TIOJIYIIPOBOJTHUKH. 3aKOH
COXpaHEHUs DIECKTPUYECKOTO
3apsna




47

B3anmoneiictBue 3apsaoB.
3akoH Kynona. ToueuHsrit
AIIEKTPUYECKUM 3apsil

48

Hanpsoxénnocts
AIIEKTPUYECKOTO TOJIS.
[IpuHIMI Cyneprno3uiun
ANEKTPUYECKHUX TTOJIEH.
JInauy HanpsKEHHOCTH

49

PabGota cu
ANEKTPOCTATUYECKOTO MOJIS.
ITorenmman. PasHocTh
MOTEHIMAJIOB

50

HpOBOI[HI/IKI/I " JUIJICKTPUKU
B DJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJ'IGKTPI/ILIGCKEUI
MMPOHUIIACMOCTD

51

ONEeKTPOEMKOCTD.
Konpaencartop

52

DNEKTPOEMKOCTH MIIIOCKOTO
KOHJIEHCATOpa. DHeprus
3apsHKEHHOTO KOH/IEHCATopa

53

JlaGopaTtopHas pabota
"U3mepenne
BIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMn AEACTBUS U
MIPUMEHEHUE




KOHJICHCATOPOB,
KOITUPOBAIBHOTO armapara,
CTPYHHOTO MPUHTEPA.
DeKTpocTaTHIeCcKas
3anuTa. 3a3eMIICHHE
AIIEKTPONIPHUOOPOB

55

DIIEKTPUUYECKHM TOK,
YCJIOBHS €TO
CyIIECTBOBAHUSI.
[TocTostHHbIN TOK. CHita
toka. Hampsxkenue.
Conporusnenue. 3akon Oma
JUTSL y4acTKa [eTH

56

ITocnemoBarennsHOE,
napasuieJIbHOE, CMEIIaHHOe
COCIMHEHHE MPOBOIHUKOB.
JlaGopaTopHas pabota
«HM3ydyeHne cMeIanHoro
COEIMHEHUS PE3UCTOPOB

0.5

57

PaGoTa 1 MOUITHOCTH
AIEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

58

3akon OMa 1st TOJTHOM
(3aMKHYTOH) 2JIEKTPUUECKOI
uenu. KopoTtkoe 3ambikaHue.
JlabopaTtopHast pabota
«M3mepenune S1C

0.5




VCTOYHHKA TOKA U €T0
BHYTPEHHETO
COIIPOTUBIIEHUS»

59

DneKTpOHHAs MPOBOJIUMOCTb
TBEPABIX METAJLIOB.
3aBUCUMOCTh
COIIPOTHBIICHUS] METAIIJIOB OT
TEMIIepPaTypHbI.
CBepxnpoBOIUMOCTb

60

DNEeKTPUUECKUH TOK B
Bakyyme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

61

[TosrynnpoBOIHUKH, UX
coOCTBEHHAas U pUMECHast
npoBoauMocTh. CBoiCTBaA p
—n-Tiepexo/a.
[TomynnpoBOXHUKOBBIE
npuOOpbI

62

DNEeKTPUUECKUH TOK B
pacTBOpax M paciiaBax
3IIEKTPOJIUTOB.
DJeKTpoIUTHYECKAas
JUcCOLUaIus. DIEKTPOIIN3

63

DIIEKTPUYECKHI TOK B ra3ax.
CamocTosiTenbHBIN 1
HECAMOCTOSITENBHBIN Pa3psi.
Monnus. [nazma




64

DnekTpuyeckrue npudopsl U
YCTPOMCTBA U UX
NPaKTUYECKOE IPUMEHEHHE.
IIpaBuna TeXHUKN
0e30MacHOCTH

65

O606maromuil ypok
«DNEKTPOIUHAMHKAY»

66

KonrponbHas pabora no
TemMe «DJIEKTPOCTaTUKA.
I1oCTOSIHHBIN JIEKTPUUECKUI
TOK. TOKHM B pa3iIn4HbIX
cpenax»

67

PesepBHblii ypok.
KonTtposnbHas padota 1o
TeMe "DnekTpoaruHamMuka'

68

Pe3epBHBI ypoOK.
Ob6o06maromuit ypok mo
teMam 10 knacca

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJsbHbIe padoThl

IIpakTnyeckue padoTnl

Jdara uzy4yenus

IlocTossHHBIE MarHUTHI U UX
B3aNMOJICHCTBHE.
MarnutHoe nione. Bextop
MAarHUTHOW MHIYKIHH.
JIuHUKM MarHuTHOM
WHYKIUU

MarauTHoe oJe
MPOBOJHKKA C TOKOM. ONbIT
Opcrena. Bzaumoneictere
MPOBOJHUKOB C TOKOM

JlabopaTopHas pabota
«/3y4eHre MarHuTHOTO
TOJIS1 KATYIIKH C TOKOM»

JleicTBME MarHUTHOTO TI0JIs
Ha MIPOBOJIHUK C TOKOM.
Cuna Awmrepa.
JlabopaTtopHas pabota
«Hccnenosanue nelucTBUS
MOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM

JlelicTBME MarHUTHOTO TOJISI
Ha JIBUOKYIIYIOCS




3apspKeHHYI0 Yactuiry. Cuira
Jlopenua. PaGoTa cuiibt
Jlopenna

DneKTpoMarHuTHas
nHaykuus. [loTok BekTopa
MarHuTHOM uHyKuuu. IC
MHAYKIHUU. 3aKOH
3JIEKTPOMArHUTHOMN
naaykunn Papanes

JIaGoparopHas pabota
«HMccnenoBanue siBlIeHUA
3JIEKTPOMArHUTHON
UHIYKIUW»

NunyKTUBHOCTD. SIBIICHUE
camounaykiuu. IC
CaMOUHIYKIMH. DHEPIus
MarHUTHOTO TOJIS KaTyIIKU
C TOKOM.
DNEeKTPOMArHUTHOE T0JIE

TexHuueckue ycTpoucrsa u
UX IPUMCHEHHUE:
IIOCTOSIHHBIE MATrHUTHI,
3JIEKTPOMArHHUTHI,
3JIEKTPOIBUraTeb,
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTHUL, UHAYKIIMOHHAS
1eyb




10

O6o0maromuii ypok
«MarsuTtHoe 1noJe.
DJIeKTpOMarHuTHas
HUHIAYKOUS»

11

Konrponbnas padora mo
Teme «MarnuTtHoe 1oie.
DneKkTpoMarHuTHas
HHTY KIS

12

CB0OOOTHBIC MEXaHUYECKUE
Kosiebanus. 'apMoHMUYecKue
KoseOaHus. YpaBHEHUE
TApPMOHHYECKUX KOJICOaHUH.
[IpeBpatienue sHepruu

13

JIabopartopHas pabora
«HccnenoBanue
3aBUCHMOCTH MEPUOA
MaJIbIX KojiebaHuil rpy3a Ha
HUTH OT JUTMHBI HUTH U
MacChl Tpy3a»

14

KonebartenbHbIit KOHTYD.
CBo0OoIHbBIE
ANEKTPOMArHUTHBIC
KoJICOaHHS B HACATLHOM
Kos1e0aTeIbHOM KOHTYPE.
AHaJOrus MeXmy
MEXaHHUYECKUMH U
AJICKTPOMArHUTHBIMH




KoJIcOAHUSIMU

15

®opmyna Tomcona. 3akon
COXPAHCHUA SHCPIUU B
UeaTbHOM KOJie0aTeTbHOM
KOHTYpe

16

IIpencrasnenue o
3aTyXxarolux KojieOaHusx.
BeiHyX1cHHBIE
MeXaHUYECKUE KoJeOaHMs.
Pe3onanc. BeinyxneHHbIE
AJIEKTPOMarHuTHbIE
KosieOaHus

17

[IepemeHHBIN TOK.
CunycouaaibHbIN
MIEPEMEHHBIHN TOK.
MOIIHOCTh EPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JIEWCTBYIOIIEE 3HAYEHUE
CWJIBI TOKA U HANIPSHKCHUS

18

Tpancdopmatop.
IIpousBoacTBO, Nepenaya u
norpebieHue
JIIEKTPUYECKON SJHEPIUU

19

YerpolicTBo U
MPAKTHYECKOe MPUMEHEHNE
3JEKTPUYECKOTO 3BOHKA,
reHepaTopa NepeMEeHHOro




TOKa, JINHUH
3JIEKTporepeay

20

DKOJIOrM4ecKHe pUCKU IIPH
IIPOU3BOJCTBE
anexTposHeprun. Kynsrypa
HCIIOJIb30BaHNUs
3JIEKTPOIHEPIUH B
MOBCEIHEBHON KU3HU

21

MexaHn4decKre BOJIHEI,
YCJIOBUS pacIpOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpoCTpaHEHHUS U JUIMHA
BOJHBIL. [lonepeunsie n
MPOAOJIbHBIE BOJIHBI

22

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

23

DNEeKTPOMarHUTHbIE BOJIHBI,
HX CBOWCTBA U CKOPOCTb.
[IIxana 3nEKTPOMarHuTHBIX
BOJIH

24

[IpuHIMIIBI paIHOCBS3U U
TeneBuneHus. Pazsurue
CPEACTB CBS3H.
Panmonoxkamnus

25

Kontponbnas padota
«KonebaHus 1 BOJTHBI»




26

[IpssMonuHenHOE
pacnpoCcTpaHEeHHE CBETA B
OJIHOPOJHOM Cpejie.
TodeuHbIN UICTOYHUK CBETA.
JIy4 cBera

27

OTtpakenne cBeTa. 3aKOHBI
OTpaKEHHS CBETA.
[TocTpoenue nzobpaxeHuit
B TUTOCKOM 3€pKaJie

28

IIpenomiieHue ceera.
[TonHoe BHyTpeHHEE
orpaxenue. IIpenenbHbIin
YIOJI IOJIHOTO BHYTPEHHETO
OTpaKE€HUs

29

JIaGoparopHas pabota
«M3MepeHne nokasaress
MPEJIOMJICHUS CTEKIIa»

30

JIunsel. [Toctpoenue
M300paXeHHH B JINH3E.
dopmyJia TOHKOH JIMH3HI.
VYBenuueHue JIuH3bI

31

JIaboparopHas pabota
«HccnenoBanue CBOHCTB
n300paykeHUH B JTMH3AX»

32

Hucnepcus csera.
CrnoxHbIi cocTaB 6e10r0
cgeta. l[er. JlabopaTopHas




paborta «Habmronenue
TUCTICPCUU CBETA»

33

Wntepdepennus ceera.
Judpakuus cera.
Judpaxnuonnas pemerka

34

ITonepedHOCTh CBETOBBIX
BojH. [lonspusanus ceera

35

Onruueckre npudOpsI 1
YCTPOMCTBA U YCIOBHS UX
0€301acHOr0 NMPUMEHEHUS

36

['panuIbl TpUMEHUMOCTH
KJIaCCUYECKOM MEXaHUKH.
[Toctynatel cienuanbHOM
TEOPUU OTHOCUTEIIBHOCTH

37

OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH.
3ameJIeHHe BPEMEHH U
COKpallleHHE JUINHBI

38

OHeprus U UMITyJIbC
PENATUBACTCKOM YaCTULIBI.
CBs3b MacChl € SHEPTUEH U
UMITYJIbCOM. DHEPIust IOKOs

39

Konrponsnas padora
«Onruka. OCHOBBI
CIELMATIbHON TEOpUU
OTHOCHUTEILHOCTI»




40

®otonbl. ®opmyna [1nanka.
DHeprus U UMIyJIbC GOTOHA

41

OTKpBITHE U HCCIIEJOBAHUE
dorordpdekra. OnbiTer A. T
CroneroBa

42

3akoHsbl poToaddexra.
VYpaBHeHue DitHIITEHA 17151
dotorddekra. «KpacHas
rpanuna» Gortorddexra

43

JaBnenue cera. OnbiThl I1.
H. JleGeneBa. Xumuueckoe
JIeHCTBHE CBETA

44

TexHuyeckue yCcTpoucTBa u
IIPAKTUYECKOE IPUMEHEHHE:!
(dboTorIeMEeHT, POTOAATUHK,
COJIHe4Has Oartapes,
CBETOJIUO]

45

Pemtenue 3amay mo reme
«DJeMEHTEI KBAHTOBOU
OIITUKW

46

Monpenrs atoma ToMcoHa.
OmnsiTel Pesepdopaa no
pacCcestHuIO O-4acTHII.
[lmanerapnast MoJienb aToMa

47

IToctynater bopa

48

I/I3le‘-I€HI/Ie U IOTJIOIICHUE




(hOTOHOB MpH TIEPEX0Ie
aToMa C OJTHOTO YPOBHS
SHEpPruu Ha npyrou. Buael
CIIEKTPOB

49

BoutHOBBIE CBOMCTBA
yactull. Bonnsl e bpoits.
KopnyckynsipHO-BOIHOBOM
nyanu3M. CIIOHTaHHOE 1
BBIHYKJICHHOE U3JTy4YCHHE

50

OTtkpbITHE
paaroakTHBHOCTH. OTBITHI
Pesepdopna o
OTIPEJICIIEHUIO COCTaBa
PaTMOaKTUBHOTO U3ITyYCHHS

51

Caoiicta anbpa-, 6era-,
raMMa-u3nnydeHus. Brusaue
ParMOaKTUBHOCTHU Ha
KHUBBIE OPTaHU3MBI

52

OTKpbITHE IPOTOHA U
HeUTpoHa. M30Toms!.
Annda-pacna.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
I'amma-usnyuenue

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHsle peakiuu.
SInepHbII peakTop.




[IpoGiembl, MepceKTUBHI,
HKOJIOTUYECKUE ACTICKTHI
AJIEPHOW PHEPTETUKHU

54

DneMeHTapHbIC YaCTHUIIbI.
OTKpBITHE O3UTPOHA.
MeToan1 HAOTIOACHHS U
perucTpanuu
3JIEMEHTAPHBIX YaCTHII.
Kpyrusiit cron
«DyHIaMEHTAIIbHbBIE
B3auMojercTBUI. EnuHCTBO
(hbU3UYECKON KapTHHBI
MHUpPay

55

Bup 38€31HOTO HEbA.
Co3sBes3nus, ApKue 3BE3bI,
IITaHETHBI, UX BUIHUMOC
nemwxkenne. ComHeyHas
cucTeMa

56

Comnnare. Conaeunas
aKTUBHOCTh. MCTOUHUK
sHeprun CosHIA U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/IBI
TJIaBHOU
MIOCJIEI0BATEIBHOCTH.
Bnyrtpennee ctpoenue
3BE311. COBpEMEHHBIE




MIPEACTABICHUS O
HpOI/ICXO)KIleHI/H/I n
sposrronnu CoJtHIa U 3BE3]

58

Mnuneunsiii [IyTe — Hama
I'amaktuka. [Tonoxenue u
nekenne CoJHIa B
I'amakTtuke. I'anakTUKH.
UYEpHble ObIpHI B sApax
rajlakTHK

59

Bcenennas. Pa3beranue
raJlakTuk. Teopus
Bousbiioro B3peiBa.
PennkroBoe uznyudeHue.
Meraranaktuka

60

Hepermiennsie npodiaembl
aCTPOHOMUU

61

KonTponbnas pabota
«OIeMeHThI aCTPOHOMHUU U
acTpOPU3UKI»

62

O6o06uaromuii ypok. Poib
(hU3UKH U aCTPOHOMUU B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM,
COLIMAJIbHOM M ATHYECKOM
chepax AesTeTbHOCTH
YyeJIoOBeKa

63

O6o06maromuit ypok. Poib u




MecTo (pU3MKU U
ACTPOHOMUH B COBPEMEHHOMN
Hay4yHOH KapTHHE MHUpa

64

O6o006maromuit ypok. Poib
¢bu3nveckoii Teopun B
(dbopMUpoBaHUU
MPECTaBICHUN O
¢buznyecKoil kKapTuHe MHUpa

65

O6o0maromuit ypok. Mecto
¢bu3nUecKoil KapTHHBI MUpa
B 00IIIEM pATy
COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX [IPEACTABICHUN O
npupoJie

66

PesepBHBIi YPOK.
MaruuTtHoe nosne.
OneKTpoMarHuTHas
MHAYKLIHS

67

PesepBHbIit ypok. OnTuka.
OCHOBBHI cerIuaIbHON
TEOPUU OTHOCUTEITHHOCTH

68

Pesepnelii ypok. KBanrosas
¢u3nka. DIeMeHThI
aCTPOHOMHUU U aCTPOPHU3IUKU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA
» Gusuka, 10 kinace/ Msikuiies I'.41., byxosues b.b., Corckuiit H.H. non
penakuuei [TapdentoeBoit H.A., AkuronepHoe 00111eCTBO
«M3parensctBO «IIpocBemenne»

» Guzuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M.
non penakuueit [HappenteeBoit H.A., AkunoHnepHoe 0011ecTBO

«3marenscrBo «lIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJISA

®usuka. Paboune nporpammsbl. [IpenmerHas muHus yueOHUKOB Cepun
«Knaccnueckuit

[TapdentreBa H.A. CoopHuk 3amay o gusuke.10-11 knaccel: yuedHoe
nocodue i

o011eo0pa3oBaTeNbHbIX OpraHu3aui

Caypos [0.A. IToypounsie pazpabotku. 10 kiacc.

Kypc».10—11 kmaccsl : yued. nmocodue 11t o0ieo0pa3oBar.
OpraHu3aun

3abotun B.A., Komuccapos B.H. KonTpons 3Hanuii, ymeHuii u

HAaBBIKOB y4alllUXCs

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI
CETU UHTEPHET

Kupas ¢pusuka: oOyqaromnias nporpamma. http:// www.int-
edu.ru/soft/fiz.html

®wusuka.ru. http://www.fizika.ru/



VYpoku ¢pusnku ¢ ucnoss3oBanuem MuTepuera.
http://www.phizinter.chat.ru/
@Pu3uKa: JIEKTPOHHAS KOJUIEKLUS OIBITOB.

http://www.school.edu.ru/projects/physicexp






