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HHOACHUTEJBbHASA 3AITNCKA

[Tporpamma 1o ¢pu3mke 6a30BOro ypoBHsI Ha YPOBHE CpeTHEr0 001Iero oopazoBanus pa3padboTaHa
Ha OCHOBE MOJIOKEHUH 1 TpeOOBaHMI K pe3yJIbTaTaM OCBOCHHUSI OCHOBHON 00pa30BaTEIbHOM POTrpaMMBl,
npeacraBieHHbx B PI'OC COO, a Takxke ¢ yuétoM deaepaibHOi pabodeil mporpaMMbl BOCIIUTAHUS U
KOHIICTIIMU TIpernoAaBaHus y4deOHoro mnpenmera «®dusmka» B 00pa30BaTENbHBIX OpraHU3AIMAX
Poccuiickoit @enepanuu, pean3yonux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Conepxanue mporpaMmbl 1Mo (U3MKE HAMpaBIeHO Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTUHbI Mupa obyyaromuxcsa 10—11 kimaccoB npu oOydyeHuu ux Gpu3nuke Ha 6a30BOM YpOBHE HAa OCHOBE
CUCTEMHO-JIeATEeIbHOCTHOTO TTo1xo0/a. [Iporpamma no ¢usuke coorBeTcTBYeT TpeboBanusm @I'OC COO
K IUIAHUPYEMBbIM JIMYHOCTHBIM, MPEIMETHBIM M METalmpeIMETHBIM pe3yibTaTaM OOy4YeHHs, a Takxke
YUUTBHIBAET HEOOXOAMMOCTh PEANM3ALUU MEXKIPEJIMETHBIX CBSA3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU
yueOHBIMU MpeaMeTaMu. B Hell onpeaenstoTcs OCHOBHbBIE LEH U3y4eHUsl (PU3UKU Ha YpPOBHE CPEIHEro
obmero oOpa3oBaHMs, IUIAHUPYEMbIE pE3YJIbTaThl OCBOCHHMS Kypca (DM3HMKH: JMYHOCTHBIEC,
MeTarpeMeTHBIC, TPeAMETHBIC (Ha 6a30BOM ypOBHE).

[Tporpamma no (pu3MKe BKIIOYAET:

® [IaHUpyEeMble pe3ylbTaThl OCBOCHHS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE

MpeIMETHBIEC PE3yIbTAThI MO rojIaM O0yUeHUS;

e cozep:xaHue yueOHOro npeaMera «Pu3nkay 1o rojgaM o0ydeHusl.

du3nka Kak Hayka O Hawboyiee OOMMX 3aKOHAX MPHUPOJIBI, BBICTYINAs B KadyeCTBE y4EOHOTO
IpeIMeTa B LIIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIA]] B CUCTEMY 3HaHUI 00 okpyxaroriem mupe. [IkoapHbIH
Kypc (QHM3MKH — CHCTEeMOOOPAa3yIOIIMK JUIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX HPEAMETOB, MOCKOIBKY
¢dbu3nuecKkue 3aKOHBI JIE)KaT B OCHOBE MPOIIECCOB U SIBICHUN, HM3y4aeMbIX XHMHEH, OUOJIOTHEH,
¢busnueckoil reorpadueld M actpoHommel. VIcmonp3oBaHWE W AKTHBHOE NpPUMEHEHUE (DU3MUEeCKHX
3HAHUW OIpenessieT XapakTep U pPa3BUTHE pPa3HOOOPA3HBIX TEXHOJIOTMH B cdepe HIHEPreTHKH,
TPaHCIOPTA, OCBOEHUSI KOCMOCA, MOJIYYEHHUs] HOBBIX MaTEpHUAJIOB C 33aJJaHHBIMU CBOICTBaAMH U JPYTHUX.
N3ydyenue (u3uKu BHOCUT OCHOBHOH BKJIaa B ()OPMHUPOBAHHME €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa
oOyy4aromuxcs, B GOpMHUPOBAHNE YMEHHI MTPUMEHATh HAYYHBI METO/I TO3HAHUS TIPU BBIITOJTHEHUN UMH
y4eOHBIX HCCIIEI0BaHUH.

B ocHOBY Kypca ¢pu3MKH U1 ypOBHS CpeiHEro o0111ero o0pa3zoBaHus MOJIOKEH PsT UlIeH, KOTOpbIE
MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SBISETCS JOTMYECKH 3aBEpUIEHHBIM, OH
COZIEp)KUT MaTepuall M3 BCEeX pa3/eloB (U3MKH, BKIKOYAET KaK BOMPOCHI KIACCHUYECKOW, TaK H
COBpEMEHHOM (pU3HUKH.

Hoes eenepanusayuu. B coOTBETCTBUM € HeW MaTepuall Kypca (QU3MKH OOBEIMHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce sBisieTcss (OpMHpOBaHHE MPEICTaBICHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoea cymanumapusayuu. EE peanuzanus mnpeArnosaraeT MCIOIb30BaHHE TI'yMaHUTapHOTO
noTeHIMana (pu3nyeckoi HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HUKH C Pa3BUTHEM OOILECTBA, a TAKXKE
C MMPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U 3KOJIOTMUECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypce dusuku npeamnonaraet 3HaKOMCTBO C HIMPOKUM KPYTOM
TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUIN U3yUYEeHHBIX TEOPUM U 3aKOHOB.

Hoes sxonozuszayuu peanu3yercs IOCPeACTBOM BBEICHHS SIEMEHTOB COIEPIKaHUS, TOCBIIIEHHBIX
HKOJIOTMYECKUM IMTPo0IeMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C pa3BUTHEM TEXHUKU U TEXHOJIOTHH, a
TaKxke 00CyKAeHUs TPoOIeM PallMOHATIBHOTO MPUPOJIOTIONB30BAHUS U HKOJIOTHUECKONH O€30MacHOCTH.

Crep)KHEBBIMH AJIEMEHTaMU Kypca (UM3HKH Ha YpOBHE CpPEeIHEro o0Iiero oopa3oBaHusl SBISIOTCS
¢usnueckrue Teopun (GopMHUPOBAHUE MPEICTABICHUN O CTPYKTYpE MOCTPOCHHUS (PU3HMUECKOW TeopuH,
poiu pyHIaMEHTAJIbHBIX 3aKOHOB U IMIPUHIIMIIOB B COBPEMEHHBIX MPEACTABIECHUAX O MPUPOJIE, IPaHUIAX
MPUMEHUMOCTH TEOPH, JJI1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUH U MPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIM MOJAX0J B Kypce (U3MKH pealu3yercs MpexJe BCEro 3a Cuér
OpraHU3aIK SKCIIEPUMEHTAIBHON JIesTeNbHOCTH o0yvaromuxcs. /s 6a30Boro ypoBHs Kypca pu3nku
— 3TO HCHOJb30BAHUE CUCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX AKCIHEPUMEHTOB U J1TAOOPATOPHBIX
paboT, KOTOpble B Mporpamme no (huznke oObEANHEHB! B OOIIMI CIUCOK YUEHHYECKUX MPAKTHYECKUX



paboT. Beijenenre B yka3aHHOM MEepeyHe JIA00pATOPHBIX padOT, MPOBOAUMBIX NIl KOHTPOJIS U OIICHKH,
OCYILIECTBIISIETCS yYaCTHUKAMHU 00pa30BaTeIbHOTO MPoLiecca UCXOs U3 0COOEHHOCTEN TUIaHUPOBAHUS U
ocHamieHus: kabunera Qusuku. [Ipu 3ToM obecnieumBaeTcs OBIAJeHHE OOYYAIOIIMMUCSH YMEHHUSIMH
MPOBOANTH KOCBEHHBIE U3MEPEHHUSI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH M MMOCTAHOBKY
OTIBITOB 110 TPOBEPKE MPEATOKEHHBIX THIIOTE3.

bonbiioe BHUMaHUE ynensieTcs pEHICHUIO PAacYETHBIX M KadecTBEHHbIX 3aaad. [lpu stom mns
pacu€THBIX 3aJad MNPUOPUTETOM SIBIISIOTCS 33Jaydl C SBHO 33JaHHOW (pU3MUYECKOW MOJEINbIO,
MO3BOJISIIOIINE TPUMEHSITh N3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjesa Kypca, Tak u
MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SBIISIOTCS 33/1aHUS Ha
OOBsICHEHHE MPOTEeKaHUsI (PU3NYECKUX SBJICHUN M IMPOLIECCOB B OKpPYXKAIOIIEH XU3HHU, Tpedyroliue
BbIOOpa (PU3UUECKOM MOJICNN JJISi CUTYalluH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu @I'OC COO k MaTepHaibHO-TEXHUYECKOMY OOCCIICUCHHIO
yaeOHOro mpolecca 6a30BbIid YPOBEHb Kypca GU3UKH Ha YPOBHE CPEIHEr0 00Iero o0pa3oBaHus JOIKCH
U3Yy4aTbCs B YCIOBUSX MPEIMETHOro KabuHeTa (GU3MUKHU WM B YCIOBUAX MHTETPUPOBAHHOIO KaOMHETa
NPEeIMETOB E€CTeCTBEHHO-HAy4YHOro ImHKia. B kaOuHere ¢(u3uku MOMKHO OBITH HEOOXOIUMOE
nabopaTtopHoe 00OpYyJOBaHME /JIsi BBIOJIHEHUS YKa3aHHBIX B Mporpamme Mo (PU3HKEe YYEHHYECKUX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

JlemoHcTpannonHoe obopynoBanue GopMUPYETCS B COOTBETCTBUH C MPUHIIMIIOM MHHUMAIbHOM
JOCTaTOYHOCTH M OOECIIEYMBAET IMMOCTAHOBKY ITEPEUMCICHHBIX B TPOrpaMMme Mo (U3UKE KITFOUEBBIX
JNEMOHCTpAalMid ISl  MCCIEAOBAHUSA H3y4aeMbIX SBJICHHM M  MPOLECCOB, OSMIUPUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUH.

JlaGoparopHoe oOOpymoBaHHE ISl YYCHHUECKHX MPAKTHUYECKUX paboT (opmupyercs B BHIE
TEMaTUYECKHX KOMIUIEKTOB M 00ECIEeUnBaeTCS B pacuéTe OJHOTO KOMIUIEKTa Ha JBYX OOYYarOIIUXCA.
Tematuueckue KOMIUIEKTHI TAOOPATOPHOTO 00OPYAOBAHUS IOJKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
MCIOJIb30BAHNU aHAIOTOBBIX U MU(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX H3MEPHUTEIHHBIX CHCTEM
B BHJIC IU(PPOBBIX J1AOOPATOPHIA.

OCHOBHBIMU TIETSIMH U3Y4EHUS PU3UKU B 00IIEM 00pa30BAHUU SIBIISIOTCS:

e (opmupoBaHuEe MHTEpeca W CTpPeMIIEHUs OOYYArOMIMXCS K HAyYHOMY H3YYCHHIO MPHUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® pa3BHUTHE MPEICTABICHHUA O HAYYHOM METOJIE TIO3HAHUS U (HOPMUPOBAHHE UCCIIEAOBATEIECKOTO
OTHOIICHHUS K OKPYKAIOIINM SIBIICHUSIM;
e (opmupoBaHUE HAYYHOTO MUPOBO33PEHHUS KaK Pe3yIbTaTa H3yuyeHUsI OCHOB CTPOSHUS MaTEePUH
1 (yHIaMEHTAIbHBIX 3aKOHOB (DH3HKH;
e (opMHUpOBaHHE YMEHHH OOBSCHATH SBICHHUS C HWCIOJIB30BAaHHEM (U3NYECKUX 3HAHUU H
HAYYHBIX JOKa3aTEeIbCTB;
e (opmupoBaHue MpencTaBICHUA O poiu (GUMKH A Pa3BUTHs APYTUX €CTECTBEHHBIX HayK,
TEXHUKHU ¥ TEXHOJIOTHH.
JlocTikeHHe 3TUX Leneil o0ecreuynBaeTcs pelieHueM CIIEeIYyIOIMX 3a/ad B Mpoliecce U3ydeHus
Kypca GU3UKU Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus:
® MpPUOOpPETEeHHE CUCTEMbl 3HAHUM 00 OOmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHSX,
BKJIIOYAs MEXAHUKY, MOJEKYIAPHYIO (U3HKY, SIEKTPOAMHAMUKY, KBAHTOBYIO (PH3UKY U SJIEMEHTHI
acTpopU3UKH;

e (GopMUpOBaHNE YMEHU MTPUMEHSITh TEOPETUUECKIE 3HAHUS ISl OOBSICHEHUS (PU3NYECKUX SBICHUH B
MPUPOJIC U AJIS IPUHATUS IPAKTHUECKUX PEUICHHUI B MOBCEAHEBHON KHU3HU;

® OCBOCHHE CIIOCOOOB PEUICHHS PA3IUYHBIX 3a7ad C SBHO 3a/JlaHHOW (M3WYECKOH MOJEIbIo, 3a/1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSTENFHOE CO31aHne (PU3NIECKON MOJIENH, aICKBATHOM YCIIOBHUSM 3aa4H;

¢ TIOHMMaHUE PU3NIECKUX OCHOB U IPUHIIUIIOB IEHCTBUS TEXHUUYECKUX YCTPONUCTB M TEXHOJIOTHUYECKHUX
MIPOLIECCOB, UX BIMSIHUS HAa OKPYKAIOIIYIO CPELy;

® OBJaJICHHE METOJJAMH CAMOCTOSITEIIFHOTO IJITAHUPOBAHUS U TPOBEICHUS (PU3NIECKUX IKCTICPUMEHTOB,
aHaJM3a ¥ HHTEpIpETauy HHPOPMAITUH, OTIPEICIICHHUS JOCTOBEPHOCTH TOIYIEHHOTO PE3yIIbTaTa;

® CO3/[aHME YCIIOBHH Il pa3BUTHUSI YMEHUH NTPOEKTHO-UCCIIET0BATEIbCKON, TBOPUECKOMN 1€ TENBHOCTH.

Ha u3yuenue ¢uzuku (0a30BbIil ypOBEHb) Ha YPOBHE CPEIHETO OOIEro oopa3oBaHUs OTBOJIUTCS
136 gacoB: B 10 kmacce — 68 gacoB (2 yaca B Heneno), B 11 kmacce — 68 gacoB (2 yaca B HEJENIO).



[Ipemiaraemelii B mporpamMme 1o (QHU3UKE MEpedYeHb JIAOOPAaTOPHBIX M MPAKTHYECKHX paldoT
SBISIETCSI PEKOMEH/IOBAHHBIM, YUUTENb JIETaeT BHIOOP MPOBEICHUS JTa0OPAaTOPHBIX PadOT M OMBITOB C
y4€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIuXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC
Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA
Odu3uka — Hayka o mpupoae. Hayunble MeTonpl TO3HaHMS OKpyXkaromiero Mupa. Poib

IKCIIEPUMEHTA U TEOPHUH B MPOIIECCE TTO3HAHMS MPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue Gpu3ndeckux sBieHul u npoueccoB. Hayunsie runote3sl. @u3nyeckue 3aKOHbI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHUHIMIT COOTBETCTBUSI.

Ponb u Mecto pusuku B popMupoBaHUU COBPEMEHHON HAYYHON KapTUHBI MUPA, B MPAKTHIECKOM
NeITeIbHOCTH JIIOACH.

Jlemoncmpayuu
Amnanorosbie U IUPPOBBIE U3IMEPUTEIILHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATYNKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBmxeHue. OTHOCHUTEIBHOCTh MEXAHMUYECKOro JBHKEHHs. Cucrema OTCYETa.
Tpaexropus.

[Tepemerienue, CKOPOCTH (CPEIHASL CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE MaTepUATIbHOM
TOYKH, UX MPOEKIIUU HA OCU CUCTEMBbI KoopaAuHaT. Cll0)KeHHE IEPEMELIEHUH U CII0KEHHE CKOPOCTEH.

PaBHOMepHOE ¥ pPaBHOYCKOpPEHHOE MpPSMOJIMHEHHOE MABWKEeHHE. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEpEMEILECHUS MaTepUaIbHOW TOUKU OT BPEMEHHU.

CBoboaHoe najzenue. Y ckopeHrue cBOOOHOrO MaieHu .

KpuBonuneirinoe nBuxeHue. JIBUKEHHE MAaTEPUATIbHONW TOUYKH MO OKPYKHOCTH C MOCTOSHHOM IO
MOJYJII0O CKOPOCThIO. YTIIOBasi CKOpPOCTb, JHMHEHHas ckopocTh. llepwom u dyacrota oOparieHwus.
[leHTpOCTpEMHUTEIIBHOE YCKOPEHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHUE: CIHAOMETP, ABUKEHHE CHapPSIOB,
LICIIHBIE U pEMEHHBIE IIEpeayu.

Jlemoncmpayuu

Monens cucteMbl 0TCUETa, MIUTFOCTPALMs KUHEMAaTHYECKUX XapaKTEPUCTHUK JIBUIKEHUS.

[Ipeobpa3oBanue ABUKEHHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAaHHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmtonenue nBuxenus Tena, OpomEeHHOr 0 MO YII0M K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaJeHHUsL.

HanpasiieHne cCKkopoCcTH IpH IBUYKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEIBIO ONPEAEICHUS MTHOBEHHONW CKOPOCTH.

HccnenoBanue COOTHOWIEHUS MEXAY IyTSAMHU, NPONACHHBIMH TEJIOM 3a ITOCJIEI0BATEIbHBIE
paBHBIE MTPOMEXYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JABM)KEHHH C HA4aJbHOW CKOPOCTBIO, PaBHOU
HYIIIO.

N3ydyeHne nBuKEeHMs IIapyUKa B BA3KOW KHUJIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn otHocurenbHOCTH ['amunes. IlepBwiii 3akoH HeroroHa. HepuuanbHblE CHUCTEMBI
OTCUéTa.

Macca tena. Cuna. Ilpunuun cyneprio3unuu cui. Bropoi 3akoH HeroToHa 171 MaTepuanibHOU
ToukH. Tpernii 3akoH HploTOHA J171s1 MaTepHalIbHBIX TOUEK.

3aKkoH BceMHpHOTo TsAroteHus. Cuna Tsokecth. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckonbxeHus, kaueHus ). Cuna tpenus. Cyxoe tpenue. Cuia TpeHus
CKOJIbKEHUS U cuita TpeHus nokost. Koadduuuent tpenus. Cuna conpoTUBICHUS IPU ABHKEHUU Tela B
KHUJIKOCTHU WU rase.

[TocTynaTtensHOE M BpallaTeIbHOE JABMKEHUE a0COIIOTHO TBEPJIOTO TEaA.

MoOMEHT CuiIbl OTHOCHUTENIBHO OCH BpateHus. [1nedo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO Tea.

Texuuueckue yCTpOf/'ICTBa u MMPAKTUYCCKOC IMPUMCHCHUC! IOAIIHUITHHUKH, JABHKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.



Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT e OpMaLnu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOIBEME U NTAJICHUM.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

Ycnosus paBHOBecHs TBEPAOTO Tesa. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBmxeHust Opycka o HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCKMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B TIPYKUHE U PE3UHOBOM 00pasiie, OT
ux aepopManuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akoHbl coOXpanenus 6 MexaHuke

Wmnyneec MaTepuaabHOW TOYKHM (T€da), CUCTEMbl MaTEPHUAIBHBIX TouyeK. VMIynbc cuibl U
U3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHHE.

Pabora cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[MorennmaneHast sHeprus. IloTeHumanbHash SHEprus ynpyro neOPMHUPOBAHHON TNPYKUHBI.
[TorennuanbHast SHEprus Tejia BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnanbHbIe U HEMTOTEHIMATIBHBIE CHITBL. CBS3b paOOTHI HEMTOTEHIIMAIBHBIX CHII C H3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnuyeckue yCcTpoiicTBa U IPAKTUUECKOE IPUMEHEHHUE: BOJOMET, KONEDP, IPYKUHHBIN TUCTOJIET,
JBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHIMAIbHON PHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydeHnne abCoOMOTHO HEYNIPYTOTo yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThl CHIIbI ¢ U3MEHEHHEM MEXaHMYECKOW SHEpPIruu Teja Ha MpHUMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Pa3nea 3. Moaekynsipaast pu3nka 1 TepMOIHMHAMHKA

Tema 1. Ocnoévl MONEKYAAPHO-KUHEMUUECKOU MeOpUU

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISPHO-KMHETHYECKON TEOpHMM M HUX OINBITHOE OOOCHOBaHUE.
BbpoynoBckoe nBmxenue. Huddysus. Xapakrep IBUKEHUS U B3aUMOAEMCTBMSI YacTHUIl BELIECTBA.
Mogenu cTpoeHus ra3oB, KHJIKOCTEH U TBEPIBIX TeTd U 00bSICHEHHE CBOICTB BEIIECTBA HA OCHOBE AITHUX
Mozeneil. Macca u pazmepsl Mosiekyi. Konnuectso Bemectsa. [loctosHHas ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. llkana remneparyp Llenscus.

Mopens wupaeanbHOoro rasa. (OCHOBHOE YpPaBHEHHME MOJIEKYJSIPHO-KHHETHYECKOW TEOopuun
uaealbHOro raza. AOCOJIOTHas TeMIepaTypa Kak Mepa cpelHell KMHETHYeCKOH PHEpPruu TErJIOBOTO
nB>KeHus vactull rasza. [llkana temmneparyp KenbBunHa. ['a3oBbie 3aK0OHBI. YpaBHEeHHE MeHaeneeBa—
Knaneiipona. 3akoH JlansToHa. M30nporneccs! B HA€alIbHOM I'a3e ¢ IOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'padmueckoe npencraBiaeHre U30MPOLIECCOB: U30TEPMa, U30X0pa, U300apa.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIOIIME IUCKPETHOE CTPOCHUE BELIeCTBa, (poTorpaduu MOJIEKys OpraHMYeCKUX
COECIMHEHU.

OmnbiThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JBHXKEHUS.

Mogens onbiTa lTepHa.



OnbIThI, JOKa3bIBAOIIME CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHUS.

Mopaenb, HIUTIOCTPUPYIOLLAs TPUPOLY AaBJICHUS ra3a Ha CTEHKHU COCya.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS UI€AJIbHOTO ra3a, U30MpOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomuol

Omnpenenenne Macchl BO3/ayXa B KJIACCHOW KOMHAaTe€ Ha OCHOBE M3MEpEeHHMH 00BbEMa KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pa3peKEHHOI'0 Trasa.

Tema 2. Ocno6vt mepmoounamuku

TepmoannaMuyeckas cucrema. BHyTpeHHSSI SHEPTUs TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
e uzmenenus. KonnuectBo TemioTsl U pabota. BHyTpeHHsIs sHeprus 0JJHOaTOMHOIO HJI€albHOIO rasa.
Buel Temionepenayun: TEMIONPOBOJHOCTD, KOHBEKIIMS, U3Iy4eHHE. Y IebHas TEIUIOEMKOCTb BEIIECTBA.
KonuuecTBo TEemIoThl pu Temionepeaaye.

[TonstTre 00 ammabatHoMm mporecce. [lepBbiii 3akoH TepMoaMHAMUKH. [IpuMeHEHHE MEepBOTO
3aKOHA TEPMOAMHAMMKHU K H30mpolieccaM. ['paduueckast uHTepIpeTaus padoThl rasa.

Bropoii 3akoH TepMoanHaMuku. HeoOpaTuMoCTh MpoI1ieccoB B IPUPO/IE.

TemnoBeie Mammubl. [IpuHUMOBL OeiicTBUS TemaoBbIX MamuH. [IpeoOpa3oBaHusl SHEpPruu B
TeroBbIX MammHax. Kosddumuent mone3noro neiictBust terwioBoil mamuabl. Lukn Kapuo u ero
KO3 (ULIUEHT MOJIE3HOr0 JEHCTBUS. DKOIOTHUECKHEe TPOOJIEeMbI TEIJI0IHEPTETHKY.

TexHuuyeckue ycTpolcTBa M IMPAKTUYECKOE MPUMEHEHHE: JABUIaTelb BHYTPEHHETO CrOpaHus,
OBITOBOM XOJOJMIBHUK, KOHIUITMOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEH SHEPTUU TeNa IIPU COBEPILICHUU pabOThI: BBIJIET MPOOKU U3 OYTHUIKH MO/
NEeMCTBHEM CXAaTOro BO3[yXa, HarpeBaHue H¢upa B JaTyHHOW TpyOke myTEM TpeHus
(BuICOIEMOHCTpALTHS ).

N3meHneHne BHyTpeHHEN 3HEpIruu (TemMrepaTyphl) Tejla IpH TeIionepeiaye.

OmnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YUTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CrOPaHusi, p€aKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvt

[TapooOpazoBanue u KoHaeHcaiusa. Vcmapenue u kumeHue. AOCOMIOTHAsT M OTHOCUTENbHAs
BIQKHOCTh BO3AyXa. HacelleHHbI map. YaenbHas TeruioTa mnapooOpa3oBaHUs. 3aBUCUMOCTH
TEMIIEPATYpPbl KUIIEHUS OT JAAaBJICHUS.

Teépmoe Teno. Kpuctamnndeckue u amopdHblie Tena. AHH30TPONHS CBOMCTB KpUCTAILIOB. JKuikue
kpuctaisl. CoBpeMeHHbIe MaTepuansl. [InaBnenne u kpucraminzanus. Y aenbHas TerioTa IIaBIeHus.
Cybnumarus.

VYpaBHeHUE TEIIOBOTO OaaHca.

TexHnyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHNE: TUTPOMETP U IICUXPOMETP, KAJIOPUMETP,
TEXHOJIOTUH MOJTY4YEHHsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

Crioco0ObI U3MEPEHHS BIAKHOCTH.

HaGmoienne HarpeBaHus ¥ IUJIABICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpalys KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue OTHOCUTETHHON BIaXKHOCTH BO3/1yXa.

Paznen 4. DaekrpoanHaMmnka

Tema 1. Inekmpocmamuxa

OnexTpuzanus Tel. JIEKTpUUYEeCKUH 3apsan. JlBa BMIa 3ieKTpUuecKuX 3apsaoB. IIpoBonHukw,
IUBJIEKTPUKHU U TIOTYIPOBOAHUKH. 3aKOH COXPaHEHUS 3JIEKTPUUECKOro 3apsiaa.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TouedHbBIN 2JEKTPUUECKHUH 3apsil. DNEKTPUUYECKOE
nosie. Hanpspk€HHOCTD aniekTpudeckoro nois. [IpuHuun cynepno3ununu anekTpudeckux nosuei. Jlnaunm
HaNPsKEHHOCTH AJEKTPUYECKOTO TTOJISL.



PaGora cun anekrpocrarndeckoro mois. I[lorenmuman. PasHocTs moTtennmanos. [IpoBogHukH U
TUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM M0J€e. J(nanexkrpuyeckas NpoOHUIAEMOCTb.

OnektpoéMkocTh.  KoHaeHcaTop. DJEKTpOEMKOCTh  IUIOCKOTO — KOHJAEHcCATopa. JHEprus
3apsyKEHHOTI0 KOHJIEHCATOpA.

TexHuueckue YCTpOMCTBA W NPAKTHUYECKOE MPUMEHEHHE: JJIEKTPOCKOMN, AJIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alUTa, 3a3eMJIEHUE JIEKTPOIIPHUOOPOB, KOHAEHCATOP, KOMMUPOBAJIbHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLUIT ACUCTBUSA JIEKTPOMETPA.

B3anMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE M0JIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 31EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3allluTa.

JIMDIIEeKTPUKHY B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCHUMOCTB JIEKTPOEMKOCTHU MIOCKOT0 KOHASHCATOPa OT IIJIOMIA I IJIACTUH, PACCTOSIHUS MEXKTY
HUMH U JUAIJIEKTPUYECKON IPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKU TOK. YCJIOBHUSI CYIIECTBOBAHHS JJIEKTpHUecKoro Toka. Mcrounuku toka. Cuia
TOoKa. IIoCcTOsIHHBIN TOK.

Hamnpspkenue. 3akon Oma ajig y4acTka 1emnu.

DNEeKTpUYECKOe CONPOTUBIICHHE. YJIeIbHOE CONpPOTUBIEHUE BemiecTBa. IlocnenoBarensHoe,
MapajuieIbHOE, CMEIIAHHOE COCIMHEHUE ITPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH Jxoymns—JIenna. MOmHOCTh 3IEKTPHUECKOTO TOKA.

DNEeKTPOABUKYIIAs CUJIa M BHYTPEHHEE COMPOTUBIICHNE UCTOUYHUKA TOKa. 3akoH OMa 171 MOTHOM
(3amMKHyTOI) 3nekTprueckoi renu. Koporkoe 3aMbIkaHue.

DNeKTpOHHAsT TMPOBOJUMOCTh TBEPIBIX METAJIOB. 3aBUCHMOCTH CONPOTHUBIICHUS METAIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTb.

DneKTpuYecKuii TOK B Bakyyme. CBONCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBoauuku. CoOCTBEHHAs U MPUMECHAs POBOUMOCTD MOTYNPOBOIHUKOB. CBOICTBa p—n-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUYECKHUI TOK B PaCTBOPAX M PACILIIABAX JIEKTPOIUTOB. DJIEKTPOIUTHUECKAs AUCCOLIMALIMS.
DNeKTpOIH3.

DneKTpuYeCcKHil TOK B razax. CaMOCTOSATENbHBIA M HECAMOCTOSTENbHBIN pa3paa. Monnus. [1na3ma.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHE: aMIEPMETP, BOJIBTMETP, PEOCTaT,
HUCTOYHUKU TOKa, AJIEKTpOHArpeBaTelbHbIe MPHOOPHI, SJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BaKYyMHBIN WO, TEPMHUCTOPHI W (OTOPE3UCTOPHI, TOJYIMPOBOJHUKOBBIM THOI,
rajJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HApsHKEHMS.

3aBHCUMOCTb CONPOTUBIICHUS HHWJIMHAPUYECKUX MTPOBOJHUKOB OT JUIMHBI, IJTONIAAX MTONEPEIYHOTO
CEYEHHUs U MaTepuala.

CmenmaHHOe COETMHEHUE TPOBOHUKOB.

[IpsiMoe u3mepeHue EeKTPOABUKYILEH criibl. KOpoTkoe 3aMblKaHUE TralbBAaHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHMOCTbH CONPOTUBIIEHUS METAIIIIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTD 3JIEKTPOJIUTOB.

HckpoBoii pa3psa U NpOBOAUMOCTb BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydeHune CMEIaHHOTO COEUHEHUS PESUCTOPOB.

N3Mepenne 3JIeKTpOABMKYIIEH CUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTHUBIICHUS.



Habmonenue snexkrponusa.

MesknpeamMeTHble CBSI3H

Wzyuenne kypca ¢usuku 6a3oBoro ypoBHa B 10 Kiacce OCyIIECTBISIETCS € Y4E€TOM
COJIEpKaTENIbHBIX MEXKIIPEAMETHBIX CBS3€M C KypcaMH MaTeMaTUKH, OMOJOTHH, XUMHH, Teorpaduu u
TEXHOJIOTHUH.

Mesicnpeomemnvle nowsimusi, CBI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO MO3HAHUS: SBJICHHE,
Hay4yHBId (akT, TrUmoresa, (Qu3uveckas BeIHYWHA, 3aKOH, TEOpHUs, HAONIOJCHUE, DSKCIICPUMEHT,
MOJIETTUPOBaHUE, MOJIeIIb, U3MEPEHHE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHHH, JMHEHHas (yHKuus, mapaboina, rumepodona, ux
rpaduKu U CBOICTBa, TPUTOHOMETpUYECKHEe (QYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI U UX MPOCKIIUHM HA OCH KOOPJIUHAT, CII0KEHHE BEKTOPOB.

buonocus: mexannueckoe IBUXKEHHE B KUBOU mpupoae, 1uddysus, ocMoc, TeII000MEH KUBBIX
OpraHu3MoB (BUBI TEILIONEPEAAYH, TEIIIOBOE PABHOBECHE), STICKTPUUCCKHE SBICHUS B )KUBOU MIPUPOJIC.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHAS
Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEM M Ta30B, JIEKTPUUYECKUE CBOMCTBA METAILIOB,
ANEKTPOIUTUYECKAs TUCCOIMALINS, TalIbBaHUKA.

T'eoepaghus: BMaxxHOCTh BO3yXa, BETPhI, 0ApOMETp, TEPMOMETP.

Texnonoeus: mpeodpazoBaHUE ABMKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHHKE,
MTOIITUITHUKY, MCIIOJIb30BAHUE 3aKOHA COXPAHCHUS MMITYJIbCA B TEXHUKE (pakeTa, BOJAOMET U JIPYTHE),
JBUTATEIb BHYTPEHHEr0 CropaHus, IapoBass TypOWHA, OBITOBON XOJIOJAWUJIBHUK, KOHIUIIMOHED,
TEXHOJIOTUH TOJTYICHHSI COBPEMECHHBIX MaTEPHAIIOB, B TOM YHCJIC HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAsT 3allUTa, 3a3€MJICHHE OJJIEKTPONpPUOOpPOB, KCEPOKC, CTPYHHBIH MpPUHTED,
AJIEKTPOHArpeBaTEIILHBIC PUOOPHI, SJIEKTPOOCBETUTEIHHBIC TPHUOOPHI, TATbBAaHHKA.

11 KJIACC
Pazjen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHuThl. B3auMoJelCTBHE NOCTOSHHBIX MarHUTOB. MarmutHoe mnoJie. Bekrtop
MarHuTHOM MHAyKUuU. [IpuHLIMN Cyneprno3uluu MarHUTHBIX Mojdei. JIMHMM MarHUTHOM WHIYKLUU.
KapTuna nuHMil MarHUTHOM MHIYKIIMU TTOJISI TOCTOSTHHBIX MarHUTOB.

MarnuTHO€ 1osie MpoBOJHUKA ¢ TOKOM. KapTruHa TMHMI MHAYKIUHA MarHUTHOTO MOJISI JUITMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOI'O TMPOBOJIHUKA, KATYHMIKH ¢ TOKOM. OmbIT Dpcrena.
B3aunmMopeiicTBre MPOBOIHUKOB C TOKOM.

Cuna AMriepa, €€ MOJIyJIb M HalpaBIICHUE.

Cuna Jlopenua, e€ mMonynb U HampaBieHue. J[BUKeHue 3apsKeHHOW 4YacTULBI B OJHOPOIAHOM
MarHuTHoM noJie. Pabora cumel JlopeHiia.

SBneHue  sieKTpOMarHUTHOM  MHAYKUMH. [lOTOK  BekTopa  MarHUTHOM  MHIYKIUU.
DNEeKTPOABUKYIIAs CHJIa MHAYKITUU. 3aKOH JIEKTpOMarHuTHoM uuaykuuu dapanes.

Buxpesoe snekrpruueckoe nose. INeKTPOABHKYIIAs CUIa MHAYKIIMH B TPOBOJIHUKE, TBUKYILIEMCS
MOCTYIATEIbHO B OJTHOPOIHOM MarHUTHOM TIOJI€.

IIpasuio JleHua.

NHnykTUBHOCTD. SIBICHUE CAMOMHIYKIIMH. DJIEKTPOIBIKYINAS CHIIa CAMOUHTYKITUH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckue  yCcTpoOiiCTBA W MPAKTHMUECKOE  IMPUMEHEHHE:  TIOCTOSHHBIE  MAarHUTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN dJIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKITUY MAarHUTHOTO TIOJISI.

B3aumMogeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SBneHne HIMEKTPOMAarHUTHON MHAYKITHH.



IIpaBuio Jlenna.

3aBHUCHMOCTB AJIEKTPOJBHKYIIEN CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO ITOTOKA.

SIBiieHNE CAaMOMHIYKLIUH.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomuol

N3yuenrne MarHuTHOTO MOJI KATYIIKH C TOKOM.

WccnenoBanue neicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnepoBanue siBIeHUS 371€KTPOMAarHUTHON WHYKIUU.

Paznen 5. Kosed0anusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMaZHUMHbIE KONEOAHUSA

Konebarenbnast cucrema. CBoOo/IHbIE MeXaHWYeckue KosebaHus. ['apmMoHnyeckue KosneOaHusl.
[lepuon, yactora, amruiutyna u dasza konedanuii. [IpyXuHHBIA MasTHUK. MaTeMaTHueCKUi MasTHUK.
VYpaBHeHue rapMoHHUecKux KoneOanuii. [IpeBpaiiienue sHepruu Npu rapMOHMYECKUX KOJIeOaHUX.

Konebarenpupiii  koHTYp. CBOOOAHBIE O3IEKTPOMAarHUTHBIE KOJNEOAHHS B HACATHLHOM
KoJ1e0aTeIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHHYECKMMH U DJIEKTPOMArHUTHBIMU KOJEOAHUSMHU.
dopmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTUU B HICATHHOM KOJIEOATEIIbHOM KOHTYpE.

[IpencraBienre o 3aTyxalIIUx KojieOaHUsIX. BbIHYXIEHHbIE MeXaHMUYeCKHe KoyieOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

[lepemennbii TOk. CHHYCOMIANbHBIA IEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKa.
AMIUIMTYIHOE U JEHCTBYIOIIEE 3HAUCHUE CUJTbI TOKA U HATIPSKECHUS.

Tpanchopmarop. IlpousBomcTtBo, mepenaya U MOTPEOTCHHE DICKTPUUECKON  DHEPTHH.
DKOJIOTHYECKUE PUCKU MPU MTPOU3BOJICTBE AIEKTposHeprun. KynbTypa ncrnonbp30BaHust SJEKTPOIHEPTUU
B [TIOBCE/THEBHOW KU3HM.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: JJIEKTPUYECKH 3BOHOK, T'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanme mnapamMeTpoB KoleOaTeIbHOW CHUCTEMBbl (MPYKUHHBIM WM MaTeMaTHYeCKHi
MasTHHK).

Habmonenue 3atyxaroniux KojaeOaHui.

HccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CB0OOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusl.

OcuumiorpamMmsl (3aBUCUMOCTH CHJIBI TOKA U HANIPSKEHUS OT BPEMEHU) JUISl AJIEKTPOMATrHUTHBIX
KoJ1e0aHuH.

Pe3onanc mnpu mnocienoBaTEIbHOM COEOUHEHUU PE3UCTOPA, KATYIIKM HMHAYKTUBHOCTH U
KOHJIEHCATOopA.

Mopaenb TUHUN 3NEKTpOIIepeaayuH.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHOIa MAJBIX KOJeOaHUil rpy3a Ha HUTHU OT JUIMHBI HUTHU U MaccChl
rpysa.

HccnegoBanue nepeMEHHOr0 TOKa B LIEMHM U3 MOCJIEAOBATENIbHO COEIMHEHHBIX KOHIEHCATOpa,
KaTyIIK{ U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHbIE 60JIHbL

MexaHn4eckue BOJHBI, yCIoBUs pacnpoctpaneHust. [leproa. CKopocTh pacCipoCTpaHEHHUS U ITTUHA
BoHEL. [lonepeunsie u mpoaoabpHbIe BONHBL. UHTepdepentus u nudpakius MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBI. YCJIOBHMS H3JIyY€HUs] DJIEKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHTtauusi BektopoB E, B, V B snektpomarauTHO#l BojHE. CBOWMCTBA 3JE€KTPOMArHUTHBIX BOJIH:
OTpakeHHUe, MpeoMIIeHHe, mospu3anus, tudpakius, narepdeperius. CKOpOCTh IMEKTPOMATHUTHBIX
BOJIH.

[IIxana 3eKTpOMarHuTHBIX BOJH. [I[puMeHeHe SJIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOUIIBI pagrOCBA3U U TENEBUACHUS. Pagronokanus.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbl.



TexHuueckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHME: MY3BIKAJIbHbIE HWHCTPYMEHTHI,
yIIbTPa3ByKOBasi TMAarHOCTUKA B TEXHHMKE W MEIUIIMHE, pajgap, paauolnpUEMHUK, TEIEBU30p, aHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOmtomnieecs Teino kKak HICTOYHUK 3BYKa.

Habnronenue oTpaxeHus 1 MperoMIIeHUS MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHnu U AUPpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habuntoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJieOaHMiA.

HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, NPEIOMIIEHME, MOJSpHU3aLus,
mudpaknus, HHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeitHOe pacpoCcTpaHeHUE CBETa B OJHOPOAHOM cpene. Jlyu
cBeTa. TOUeUYHBIN UCTOYHHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpaykeHus cBeta. [locTpoenne nzo0pakeHui B MIOCKOM 3epKalie.

[Ipenomienue cBera. 3aKOHBI MPEIOMJICHHS CBeTa. AOCONIOTHBIM IOKa3aTellb MPEIOMIICHUSI.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi moaHoro BHYTPEHHETO OTPasKEHUSI.

Hucnepcus ceeta. CiioxxHbIi cocTaB Oenoro ceera. L{ser.

Cobuparomue u paccenBaromiye JMH3bL. ToHKas 1nH3a. DOKYCHOE pacCTOSHHUE U ONTHYECKAas CHIIa
TOHKOM JuH3b1. [locTpoeHue n3o00pakeHuil B coOMparolux U paccenBaroIuX JnH3ax. @opmyiia TOHKOM
JIMH3BL. Y BETMYEHUE, 1aBAEMOE JIUH30MU.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Muatepdepenuus cBera. KorepeHTHblE MCTOYHHKHU. YCIOBHS HAOMIOACHUS
MaKCUMYMOB W MHHHMYMOB B HHTEp()EPEHIMOHHOW KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpaxmus csera. Audpaxnuonnas pemeérka. YcnoBue HaOIOACHUS TTIABHBIX MAKCHMYMOB TTPHU
MaJeHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIUOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa M NpPaKTUYECKOe NPUMEHEHHMEe: OdYKH, Jyna, (oToanmapar,
MIPOEKIIMOHHBINA amnmapar, MHUKPOCKOIN, TEJIECKON, BOJOKOHHAs ONTHKA, AU(PPAKIMOHHAS peIIETKa,
HIOJIIPOU .

Jlemoncmpayuu

[IpsiMmosinHeitHOE pacnpocTpaHeHHe, OTPAKEHHUE U NpesloMiieHne cBeta. OnTudyeckre npuoopsl.

[TonHOE BHyTpeHHEEe oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBOWCTB 300paKeHH B THH3AX.

Mopenn MUKpOCKOIa, TEIECKOIIA.

Habmtonenne narepdepeHnnu caera.

Hab6monenue qudpakuuu cera.

HabmtoneHnue nucnepcuu cBeta.

[TonydyeHune cekTpa ¢ HOMOIIbIO PU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszarens NpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHHI B JIMH3AX.

Hab6mronenue qucnepcun certa.

Pa3nes 6. OcHOBBI cIeIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
['panuubpl TPUMEHHMMOCTH KJIAaCCHMYECKOM MexaHukd. [locTynaTel cnenuanbHOW TEOpUHU
OTHOCUTEJIBHOCTHA: UHBAPUAHTHOCTh MOJYJSL CKOPOCTHM CBETA B BaKyyMe, IPUHIUMII OTHOCUTEIBHOCTH
OHHIITEHHA.
OTHOCHUTENHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIIEHNE JJTHHBI.



OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.
CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM PEJSITUBUCTCKOM YaCTHUIbI. DHEPTHUs MOKOSI.
Pasnea 7. KBantoBas puszuka
Tema 1. dnemenmul KGAHMOBOI ONMUKU
®otonsl. opmyna [Inanka cBsi3u sHeprun (HOTOHA € €ro YacTOTOH. DHEPrus U UMIYJIbC (POTOHA.
OtkpoiTe u ucciaenaoanue Qorordpdexra. OmbiTer A. I'. CroneroBa. 3akoHbl (oTodddexTa.
VYpaBuenue Diinmreiina i poroaddexra. «Kpacnas rpannna» Gororddexra.
JaBnenne cBera. Onwithl [1. H. JIeGenena.
XUMHYECKOE IEHCTBUE CBETA.
TexHuyeckue ycTpoiicTBa M MpakTHUECKOe MpUMeHeHHe: (HOTOAIEMEHT, (POTOJaTUMK, COJTHEUHas
Oarapesi, CBETOIHO/.
Jlemoncmpayuu
®oTo3PeKT Ha YCTAHOBKE C IUHKOBOM IJIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTtodddexra.
Cseroauos.
Connevnas 6arapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -yactuu. [lnanerapHas Moaenb
aroma. [locrynarer bopa. U3ny4yenne u mornomenue (poTOHOB MpH MEPEXOAe aToMa C OJHOTO YPOBHSA
SHepruu Ha apyroil. Buasl cnektpoB. CrieKTp ypOBHEHN 3HEpruu aTomMa BOJI0pOJa.
BoustHoBbIE cBOMcTBa yacTull. Bomubl ne bpoinsa. KoprycKynsspHO-BOJIHOBOM Tyanu3Mm.
CHoHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.
TexHnuyeckue yCcTpoHCTBa U NMPAKTUYECKOE MIPUMEHEHUE: CIIEKTPAJIbHBIN aHaau3 (CHEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Peszepdopra.
Onpenenenye AJIMHBI BOJIHBI JIa3epa.
Habmtoienue nuHedvaTbIX CIeKTPOB U3JTyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol
HalGmronenue nuHeiyaToro criekTpa.
Tema 3. Amommnoe aopo
DKCIEpUMEHTBI, JI0Ka3bIBAIOLINE CIOXHOCTh CTpOeHHs sanapa. OTKpBITUE paJMOAaKTUBHOCTH.
OmnbiThl Pesepdopaa mo onpeneneHnto coctaBa pajanoakTUBHOro uanydenus. CpoiictBa anbga-, Oeta-,
raMMma-u3iydeHus. BausHue paaioakTHBHOCTH Ha )KMBBIE OPIaHU3MBI.
OTkpeiTHE NTpOTOHA U HeliTpoHa. Hyknonnas monens sipa ['eiisenOepra—Banenko. 3apsz sapa.
MaccoBoe uncio sapa. M3oromnsl.
Anbda-pacnan. DONeKTpOHHBIH U MO3UTPOHHBIM OeTa-pacnaa. [amma-uzmydeHue. 3akoH
PaaMOAKTUBHOIO pacnaja.
DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT maccsl sapa.
AnepHsle peakunu. JleneHne U CUHTE3 SAEp.
Snepusiii peaktop. TepmosiaepHblii cuHTe3. [IpoOaeMbl M MEpCHEeKTUBB SIEPHONW SHEPTETHKH.
DKOJIOTHYECKHE aCMEeKThI sIIEPHON IHEPTeTHKH.
OnemeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHUIL.
dyHnaMeHTaIbHbIE B3aUMOAEHCTBUS. EAMHCTBO (DPM3NYECKOI KapTHHBI MHpAa.
TexHuueckue ycTporcTBa U MPaKTUYECKOE MMPUMEHEHHE: TIO3UMETP, Kamepa BunbcoHa, saepHsblil
peakTop, aToMHast 6om0a.
Jlemoncmpayuu
Cu€TunK MOHU3UPYIOLUX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamophule pabomol
HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).
Pa3neu 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3UKHU
Oransl pa3BUTUs acTpoHOMUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMHUH.



Bun 3Bé3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/bI, MIIAHETHI, UX BUIUMOE JIBIKEHUE.

Conneynas cucrema.

Connue. Conneuynast akTuBHOCTb. Mcrounuk 3Heprun ConHua u 3BE31. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. JlmarpamMma  «CHEKTpajdbHBIA KJIacC — CBETUMOCTBbY». 3BE3Abl  TJIaBHOU
II0CJIEZI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIs 3BE3]] IVIABHOM IOCIIEI0BATEIbHOCTH.
Buyrtpennee crpoenune 38€31. COBpeMEHHBIE MPEICTABIECHUS O IPOUCXOXKACHUH U 3Boonuu ConHua u
3BE31. DTarbl )KU3HU 3BE3NL.

Muneunbiii [Iyte — nHama ['amaktuka. Ilonoxxkenue m nBwxenue Connna B [Nanmaktuke. Tumsl
rajJlakTuk. Paguoranaktuky u kBaszapel. YEpHBIE ABIPHI B sIpax TAIAKTHK.

Bcenennas. Pacmpenne Beenennoii. 3akon Xa06sa. Pazoeranne ranaktuk. Teopust Bombioro
B3pbIBA. PEIMKTOBOE H3IIydeHHE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C HCHOJIB30BAHUEM KOMIBIOTEPHBIX MPUIIOKECHUN JUIS
oTpeieNICHUs! MOJIOKEHHUsSI HeOECHBIX 00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3usi CeBepHOTo
MOJIYLLIAPUS U SIPKUE 3BE3BIL.

Ha6monenus B Teneckon Jlynsl, mianer, Mneunoro [ytu.

O0o0maroniee NoBTOpPeHUE

Ponb Qu3uku U acTpOHOMHHM B SKOHOMHYECKOW, TE€XHOJIOTMUYECKOM, COIMAIILHON M 3TUYECKOM
cepax 1esTeNbHOCTH YeIIOBEKa, POJIb U MECTO (PU3MKH M aCTPOHOMHHU B COBPEMEHHOW HAYYHOW KapTHHE
MUpa, pojb GU3NYECKOM Teopuu B GOPMUPOBAHUU IIPEICTABICHUN O (PU3NUECKON KapTUHE MUPA, MECTO
¢u3nvecKkoil KapTUHBI MUpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IMPEICTABICHHHA O
MIPUPOJE.

Me:xnpeamMeTrHble CBSI3U

N3yuyenne kypca ¢usuku 0OazoBoro ypoBHs B 11 kiacce ocymiecTBisieTcss ¢ y4€ToM
COZIePIKATEIBHBIX MEXIIPEJIMETHBIX CBSI3€H ¢ KypcaMu MaTeMAaTHUKH, OMOJIOTHH, XUMHH, reorpaduul U
TEXHOJIOTHH.

Meosicnpeomemnvle nousimusi, CBI3aHHbIE C U3YYEHHEM METOJOB HAyYHOT'O IO3HAHUS: SIBJICHHE,
Hay4HbIl (akT, runoresa, (¢uU3nMUecKas BEIMYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, HKCIEPUMEHT,
MOJIETUPOBAaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHUH, TPUTOHOMETpUYeCKHe (PYHKIIMU: CHHYC, KOCUHYC,
TAQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI M WX IMPOEKIMH Ha OCH
KOOp/IMHAT, CJOXEHHE BEKTOPOB, IPOU3BOAHBIE 3JEMEHTApHBIX (GYHKUMN, NPU3HAKU MOJ00US
TPEYTroJIbHUKOB, OINPeIeIeHHE MIIOMAAN IIOCKUX GUryp u o0béma ted.

bBuonoeus: snekrpuyeckue sBIEHUS B KUBOM IpHpoje, KojeOaTelabHbIE JBUKEHUS B KUBOMN
MIPUPO/IE, OTITUYECKUE SIBICHUS B )KUBOU NMPUpPOAE, ACHCTBUE pajivalliy Ha KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MBI
o0pa30BaHMs KPUCTAUINYECKON PEIIETKH, CIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIOCa 3€MIIM, 3alle)kKM MArHUTHBIX pyJd, (OTOChEMKA 3EMHOM
MTOBEPXHOCTH, MPEJCKA3AHNE 3EMIIETPSCEHUH.

Texnonocusi: TUHUM DJEKTpOIEpeNad, TE€HEpaTop IEPEMEHHOIO TOKa, AJIEKTPOJBHUIaTElNb,
WHAYKIMOHHAS Te4b, pajap, paguoNpuEéMHUK, TEJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenue yueOHoro npeamera «@Pusnka» Ha ypoBHE cpelHero odmero oopasoBaHus (06a30BbIH
YPOBEHB) JIOJDKHO 00ECIICUHTh JOCTHIKEHUE CIISIYIOIIUX TMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE PpE3yJbTAaThl OCBOCHMS YyuyeOHOro mnpenMera «®dusukay TODKHBI OTpaxaTb
TOTOBHOCTh M CIIOCOOHOCTh OOYy4arouMxcs pPYKOBOJACTBOBAaThCA CGHOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JUYHOCTH, CHUCTEMOHW IEHHOCTHBIX OPHEHTAIMH, MO3WTHBHBIX BHYTPEHHUX YOEKICHHH,
COOTBETCTBYIOIIUX TPAJAULHUOHHBIM IIEHHOCTSIM POCCHIMCKOrO OOIIeCTBa, PACHIMPEHUE >KU3HEHHOTO
OMbITa U OIbITA ACATEIBHOCTH B MPOLIECCE peaTu3allii OCHOBHBIX HANpaBICHUN BOCHUTATEIHLHOU
NEeSATEIbHOCTH, B TOM YHUCIIE€ B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMHU O0YYAIOMIerocsi Kak aKTUBHOTO M OTBETCTBEHHOIO
YJIEHa POCCUICKOTO 00I111eCTBA;

MPUHATHE TPAAUIIMOHHBIX O0IIEUETOBEYECKUX T'YMAaHUCTHUECKUX U JIEMOKPATUYECKUX [IEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JICITEILHOCTh B MHTEpEcaxX IPakIaHCKOTO O0IIECTBA, y4aCTBOBATH
B CAaMOYIIPaBJICHUU B 00pa30BaTeNbHOIN OpraHu3aluu;

YMEHHE B3aUMOJICHCTBOBATh C CONMAILHBIMA HHCTUTYTaMH B COOTBETCTBUU C MX (YHKIUSMU H
Ha3Ha4YCHHEM;

TOTOBHOCTbH K TYMaHUTApPHOU U BOJOHTEPCKOM JIEATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'pakTaHCKOW MICHTHYHOCTH, IATPUOTHU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUSM POCCHUMCKUX YYEHBIX B
obnactu (PU3WKYU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHHBATh CUTYallMI0 W TMPUHUMATh OCO3HAHHBIC DPEIIEHUS, OPUEHTUPYICh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEITLHOCTH YUYEHOTO;

OCO3HaHHWeE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOYAs 3CTETUKY HAay4HOrO TBOPYECTBA, IPUCYIIETO
¢bu3nueckoil HayKe;

S) TPYAOBOI0 BOCIIMTAHHUSA:

WHTEpEeC K Pa3auvHbIM chepaM MpoPEeCCHOHAIBHON JEATEIHPHOCTH, B TOM YHCIIE CBA3AHHBIM C
(bu3MKON M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOP OyAyIei mpodeccuu U peann3oBbIBaTh
COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHUI0 M camMooOpazoBaHWI0 B oOiacTé (QU3MKA Ha
MPOTS)KEHUU BCEW JKU3HH;

6) ’K0JIOTNYE€CKOT0 BOCITUTAHHUS :

c(hOPMHUPOBAHHOCTh  JKOJOTUYECKOW  KYJIbTYpPhl, OCO3HAaHHME TJIOOAIHHOTO  XapakTepa
AKOJIOTHYECKUX TPOoOIIeMm;

IJTAHUPOBAHUE M OCYIIECTBIICHUE JICWCTBHUI B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHUA Leel
YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHHe OMbITa JIEATEIBHOCTH SKOJOTUYECKOW HAMpPABJICHHOCTH HAa OCHOBE HMEIOIIUXCS
3HaHUU 10 (pHU3HUKe;

7) 1EHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO DPa3BUTHS
¢bu3znyecKoil HayKu;



OCO3HAaHUC NIECHHOCTHU H&Y‘-IHOﬁ ACATCIIBHOCTH, TOTOBHOCTHL B MPOHCCCC HUIYUCHUS (I)I/ISI/IKI/I
OCYIICCTBIIATD IMMPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIBHOCTD MHAUBHUAYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBATH U aKTyaJIM3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OMPEIEIATh LEH IESITeIIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBJICHUSX;

pa3pabarhiBaTh IUIAH PEHICHUS TPOOJIEMBI ¢ y4ETOM aHaIM3a UMEIONINXCS MAaTepPHAIBHBIX U
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBHI B JEATEIHHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OLICHUBATh
PHUCKH MOCIEACTBUHN AEATENbHOCTH;

KOOPJAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBUSIX PEANBHOrO, BHPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBILUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

BJIQJICTh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATUSIMU U METOJIaMU (DU3NYECKON HAYKH;

BJIa/IETh HaBBIKAMH Y4eOHO-HCCIIEeI0BATENIbCKON M MMPOEKTHOM JIEATENbHOCTH B 00JacTH (DU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METOJOB pelIeHHs 3a1ad (PU3UIecKOoro
coJiepKaHusl, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B [TO3HAHMUS;

BJIQJIETh BHUJAAMH JEATEIBHOCTH 110 TMOJYYEHHUIO HOBOTO 3HAHUSA, €ro HWHTEPIpeTaIlii,
MpeoOpa3oBaHUI0 U TMPUMEHEHUIO B PA3NUYHBIX YUYEOHBIX CHUTYyallMsX, B TOM YHUCII€ TPU CO3JAaHUU
Y4eOHBIX TIPOSKTOB B 00JIACTH (DU3HKH,

BBISIBJIATh TPUYMHHO-CJIEJACTBEHHBIE CBA3U U aKTyaJIU3UPOBATh 3a/1auy, BbIABUIATh TMIIOTE3Y €€
pelieHusi, HaXOQUTh apryMEHTHI IS JTOKa3aTeJIbCTBA CBOMX YTBEP)KIICHMM, 3a/laBaTh MapaMeTphl U
KPUTEpUU PEILICHMUS;

AQHAIM3UPOBAThH TOJIYYCHHBIC B XOJI€ PEIICHUS 3aJaud Pe3yJIbTaThbl, KPUTHUECKU OIICHUBATH UX
JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00Pa30BATEIHLHOM JAESITEILHOCTH, B TOM YHUCIIE
IpU U3YyYCHUH (PU3UKU;

JaBaTh OIEHKY HOBBIM CUTYaIIMsIM, OLICHUBATh TPHUOOPETEHHBIN OIBIT;

YMETb MePEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUECKYIO 00IACTh KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX YICOHBIX TIPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAIBHBIE TOAXObI U PEIICHHUS;

CTaBUTD MPOOJIEMBI U 33]]a4H, TOTYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Padora ¢ undopmanmeii:

BJIQJIETh HaBBIKAMHU TOTy4YeHUs: HHOpMAIuU (HU3HUECKOTO COJEPKAHMS M3 UCTOUYHHUKOB Pa3HBIX
TUIIOB, CaMOCTOATENIbHO OCYIIECTBIISTh IOUCK, aHajdu3, CUCTEMATU3alMI0 W HHTEPIPETAIUIO
nH(pOpMaUU Pa3TUIHBIX BUIOB U (OPM MPEICTABICHNUS,

OILIEHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIOB30BaTh CpeACTBA MH(GOPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTHH B PEIICHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OPraHH3aI[MOHHBIX 3adad C COONIoIeHHeM TpeboBaHUM
IPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECYpCOCOEPEKECHUsI, TPABOBBIX U ITUYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/71aBaTh TEKCTHI (PU3MUECKOTO COACPKAHUSA B PA3TUYHBIX (opMarax ¢ ydéTOM Ha3HAYEHUS
nH(OpPMAIIUY U TIeNIEBOI ayAUTOPHUH, BEIOUPAsk ONTUMATBHYIO (hOpMY MPECTABICHUS U BU3YAIU3AIIHH.

KoMMyHHKaTHBHBIEC YyHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBUA:
OCYILIECTBIIATH OOIIIEHHE Ha YpOKaX (PM3MKU U BO BHEYPOUHOU JEesTEIHHOCTH;
pacrno3HaBaTh NPEANOCHUTKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTb CBOK TOUYKY 3PEHHUs C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;



BBIOMPAaTh TEMAaTUKy W METOJbl COBMECTHBIX JCUCTBUH C y4€TOM OOLIMX HWHTEPECOB H
BO3MOKHOCTEHN KaKJIOTO 4JIEHA KOJUIEKTUBA;

IIPUHUMATB 1IEJIM COBMECTHOU I€ATEIbHOCTH, OPTaHU30BBIBATH U KOOPAUMHUPOBATH JEHCTBUS 110 €€
JNOCTH)KEHMIO: COCTaBJIATh IUIAH JIEUCTBHM, paclpelensaTh pOJM € YYETOM MHEHHHM YYaCTHHKOB,
00CyX1aTh pe3yabTaThl COBMECTHOU PabOTHI;

OLICHUBATh KauyeCTBO CBOETO BKJAJa M KaXKJIOTO yYaCTHHKAa KOMaHIbl B OOIIMH pe3ynapTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE IPOEKThI, OLEHUBATh WJAEU C TMO3UIMU HOBHU3HBI, OPHUIMHAJIBHOCTH,
MPAKTUYECKOWN 3HAYNMOCTH;

OCYHIECTBJISTh IO3UTHUBHOE CTPATErMYECKOE MOBEACHHE B PA3IUYHBIX CUTYyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE 1eiiCTBHS
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYLIECTBJIATH [O3HABATEJIbHYIO JEATEIbHOCTh B o0nactu GU3UKH U
aCTPOHOMMHU, BBISIBIISITH IPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIEC 33/1a4H;

CaMOCTOATENIbHO COCTaBJISITh IUIAH PEIICHUs pacy€THbIX M KA4YeCTBEHHBIX 3a/ad, IUIaH
BBITTOJIHEHUS TIPAKTHYECKOW PaOOTHI ¢ YIETOM MMEIOIINUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEATOYTEHHI;

JlaBaTh OLEHKY HOBBIM CUTYAaIlUsIM;

paciupsaTh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JieNIaTh OCO3HAHHBIN BHIOOD, apIyMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMHUPOBAHHUIO W TPOSBICHHUIO JPYIUIMH B 00JacTH (PU3HKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IJMOIHOHAJIbHBIH MHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsM, BHOCHTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BIIa/IETh HAaBBIKAMH MO3HABATENbHON peQUIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBUU H
MBICIUTENIBHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMIA;

HCIOJIb30BaTh MPUEMBI pedIeKCHUN TS OLICHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U apr'yMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MIPUHUMATD ce0sl, TOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPH aHATU3€ PE3YyIbTaTOB ACSITEIbHOCTH;

MIpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B npouecce 10CTHXEHUS TMUHOCTHBIX PE3YIbTaTOB OCBOSHUS IPOTrPaMMBI IO (PU3UKE JUIsl YPOBHS
CpenHero o0mero o0pa3oBaHUS y OOYYaIOIMIUXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIM HMHTEIIEKT,
npeanoiararoIuil copMUpPOBaHHOCTb:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAILHOE COCTOSIHUE, BUAETD
HaMpaBJIeHUs Pa3BUTUS COOCTBEHHON SMOIIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpPEryJIMPOBaHMs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHMMATh OTBETCTBEHHOCTH 3a
CBOE MOBE/IEHUE, CIIOCOOHOCTh AN THPOBATHCS K 3MOIIMOHAIBHBIM U3MEHEHUSM U MPOSBIATh THOKOCTB,
OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBALlUH, BKIIOYAIOIIEH CTPEMIIEHHE K JOCTHKEHHIO LIEJU U YCIIEXY, ONITHUMHU3M,
MHUIUATUBHOCTh, YMEHUE IEWCTBOBATH UCXO/S U3 CBOUX BO3MOYKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh YMOIMOHAIBHOE COCTOSTHUE IPYTHUX, YIUTHIBATh
€ro Mpu OCYIIECTBIEHUH OOIIEHNUs, CIOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaUBATh OTHOLLIEHHS C IPYTUMH JIIOJIbMH,
3a00TUTbHCA, TPOSBIATH HHTEPEC U pa3periaTh KOHPIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI
K xoHny o6yuyenus B 10 kiacce nmpeIMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE JIOJIKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:



JEMOHCTPHPOBATh HA MPUMEPaX POJb U MeCTO (PU3HKHU B (POPMUPOBAHUN COBPEMEHHON HAyYHOM
KapTUHBl MHUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHM M TEXHOJIOTHMM, B MPAKTUYECKOH EATEIbHOCTH
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YUUTHIBaTh TPAHULIBI NMPUMEHEHHS H3Y4YEHHBIX (DU3MUECKHX MOJeNel: MaTepuaibHas TOuKa,
MHepIanbHas cUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEJO, UIACAIBHBINA a3, MOJIEIN CTPOCHHUS Ta30B,
KHUAKOCTEH U TBEPIBIX TeJl, TOUCUHBIN AJIEKTPUUECKUI 3apsii IpU pelieHud GU3NYECKUX 3a/1ay;

pacrio3HaBath (U3NYECKUE SIBICHUS (IPOLECCh) U OOBICHATh X HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHMSI BELIECTBA U 3JIEKTPOAMHAMUKH: DPABHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIUHEHHOE IBM)KEHUE, CBOOOTHOE MaJeHHE Tell, TBH)KEHUE MO0 OKPY)KHOCTH,
UHepLus, B3auMozeicTeue Tel, nuddysus, OpoyHOBCKOE JBUKEHHE, CTPOCHHUE KHUIKOCTEH U TBEPIBIX
TeN, u3MeHeHHe oObEMa Ten MpU HarpeBaHuM (OXJAXKJACHHH), TEIJIOBOE PAaBHOBECHE, HCIIAPEHUE,
KOH/JICHCALlUsl, MIaBJICHUE, KPUCTAJIIN3ALMS, KUTIEHUE, BIAKHOCTh BO3/yXa, OBBIILICHUE J1aBJICHUS Ta3a
IIPY €ro0 HArpEBaHUM B 3aKPBITOM COCYJE, CBA3b MEXKIY IIapaMeTpaMU COCTOSHHUS I'a3a B U30IPOLECCax,
3JIEKTPU3ALINS TeJl, B3aUMOJICHCTBHUE 3aPsI0B;

OIMCHIBATh MEXAHWYECKOE IBIKEHHUE, HCIONB3YS (PU3MUECKUE BEIWYMHBI: KOOpPAMHATA, MYTh,
IepeMeNIeHNe, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJIa, UMITYJIbC Tejd, KUHETUYEeCKas >SHEeprus,
[OTEHLIMAJIbHAs SHEPrus, MEXaHUuecKas padoTa, MEXaHUYeCKasi MOIHOCTb; MPU OMMCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYCHHS W EIUHUIIbI, HAXOAWUTh
(bopMyIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

OIKCHIBATh M3y4YCHHBIE TEIJIOBBIE CBOWCTBA TENl M TEIUIOBHIC SBIICHUS, MCHOIB3Ys (pU3nveckue
BEJIMYMHBIL: JABJIEHUE ra3a, TeMIepaTypa, CpeHss KUHETUYECKash SHEPrusi XaOTUYECKOrO JIBMKEHUS
MOJIEKYJI, CpeIHEKBaIpaTHUHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPT U, padoTa
rasza, Ko3(GUIMEHT MOJIE3HOTO JCHCTBUS TEIIOBOTO ABUTATEIIS; IPH ONMCAHUH IPABUIBHO TPAKTOBAThH
(bu3MYECKUN CMBICI HCMOJb3YEMbIX BEIMYMH, WX OOO3HAYCHHsS] U EIUHUIIbI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIIUE TAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMH BETHUMHAM;

ONMCHIBAaTh HW3YYEHHBIE JJIEKTPUUYECKUE CBOWCTBA BEUIECTBA M DIIEKTPUUECKHUE SBIICHUS
(mporecchbl), HCMONb3YsT (U3MUECKUE BEJIMYMHBL: DSJICKTPUUECKUN 3apsil, 3JIEKTPUUECKOE IOJIE,
HaIpsHKEHHOCTh TOJIA, MOTEHLHUAaJ, Pa3HOCTh MOTEHLHMAJIOB; MPU ONUCAHUU MPABUIBHO TPAKTOBATh
(Gu3NYeCKUil CMBICIT UCIIONB3YEMBIX BEIMYUH, WX 0003HAUEHUS M EAMHUIBL, yKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIIUE NaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIMUYUHAMU;

aHAJIM3UPOBATh (PU3NYECKUE TIPOLECCHI U SBJICHUS, UCTIONb3Ys PU3NYECKUE 3aKOHBI U MPUHIIUIIbI:
3aKOH BceMHUpHOro Tsarotenus, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON dHEPIUH,
3aKOH COXpaHEHHUs! MUMILYJIbCa, MPUHIUI CYNEPIO3ULMU CUJI, MPUHIUI PAaBHONPABUS MHEPLHUAIbHBIX
CUCTEM OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPHUIO CTPOCHHs BEIIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeHEeN KHHETHUECKOH SHEPTUH TEIUIOBOTO IBUKEHUSI MOJIEKYJI ¢ a0COJIFOTHOM TeMIiepaTypoi, epBbIi
3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHUs SJIEKTPUUYECKOr0 3apsaa, 3akoH KynoHa, mpu 3ToM paznuyaTh
CJIOBECHYIO (POPMYJITMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBHS (TPaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSACHITH OCHOBHBIC NPUHIIMIBI JIEUCTBHUS MAaIIUH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pas3nuyarh yciaoBUs MX O€30MaCHOTO MCIIOJIb30BaHMs B TOBCEAHEBHOM KU3HM,

BBIIIOJIHATh OKCHEPUMEHThl 10 HCCIEIOBaHUIO (U3NYECKUX SBJIEHUH M MPOLIECCOB C
UCIOJIb30BaHUEM TPSMBIX U KOCBEHHBIX M3MEpPEHUH, MpU 3ToM (GopMynupoBaTh mpobiemy/3anady u
TUNO0TE3Y y4eOHOr0 SKCIIEPUMEHTa, COOMpPaTh YCTAaHOBKY U3 MPEJI0KEHHOTO 000PYI0BaHUS, IPOBOJAUTH
OTIBIT U (POPMYITHPOBATH BHIBOBL;

OCYILIECTBIIATh MPSIMbIE M KOCBEHHBbIE M3MEpEeHHs (U3NYECKUX BEJIMYMH, MPH ITOM BBIOMpPATH
ONTUMANIBHBIA CHOCO0 HM3MEpEeHHs] M HCIOJb30BaTh HW3BECTHBIE METOMAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHMUI;

HCCIIEIOBATh 3aBHUCUMOCTH MEXIy (U3NYECKUMH BETUYMHAMU C WCIOIH30BAHUEM MPSIMBIX
U3MEpEeHuil, TNpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBaTh pe3yjibTaThl MOJYyYEHHOU
3aBUCHUMOCTH (PH3UYECKHX BEIWYUH B BUJE TaONWIl U TpaduKoB, JeNaTh BBIBOABI MO pe3ydbTaTam
HCCIIEA0BAHMS;

coOmoaTh npaBuia 0€30MacHOro Tpyla MpU MPOBEIECHUHM HCCIEAOBAHUM B paMKax y4eOHOro
HKCHEPUMEHTa, Y4eOHO-MCCIIEJOBATENIbCKON W MPOEKTHOW JEATENIbHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHMUS;



pemaTh pacuy€THbIC 3a/a4M C SBHO 33JaHHONW (PM3UYECKON MOMAEIBIO, UCHONb3Ys (pu3HuecKue
3aKOHBI M MPHUHIIUIBI, HA OCHOBE aHaIM3a YCJIOBUS 3a/layll BHIOMPATh (PU3MUECKYIO0 MOJIENb, BBIACIATh
(bu3nuecKkre BeTUIUHbBI U (HOPMYIIBI, HEOOXOAMMBIE i €€ PeIICHHs, IPOBOIUTH PACUETHI U OIICHUBATH
PEAIbHOCTH MOJIYYEHHOTO 3HAYEHUS PU3NYECKON BETUUHHBI;

pelmars KauyeCTBEHHBbIE 3aJaud: BBICTPAUBATH JIOTMYECKHM HEIPOTUBOPEUUBYIO ILETIOUYKY
paccyXIeHUii ¢ OTIOPOi Ha U3yUEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIOJIb30BATh NPU PEUICHUU y4eOHBIX 33124 COBPEMEHHbIC MH(POPMAIIMOHHBIC TEXHOJIOTUU IS
MOWCKA, CTPYKTYPUPOBAHUS, WMHTEPHpPETAlMH M MpeACTaBieHHs] Y4eOHOH M HaydyHO-TOMYJISAPHOM
uHbOpMAaLNY, TMOJYYCHHOW M3 PAa3JIMYHBIX HMCTOYHHMKOB, KPUTHUECKH AHATU3UPOBATH MOJIYYaEMYIO
nHpopMaIuio;

MPUBOJIUTH MPUMEPHI BKIIAZAa POCCUHCKUX U 3apyOeHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTUE TEXHUKU U TEXHOJIOTU;

UCTOJIb30BATh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCEJHEBHOM >XU3HU JUIA OOECTeueHHS
0e30MacHOCTH TMpU OOpALEHUH C NPUOOpaMH M TEXHUYECKHMMH YCTPOMCTBaMH, JUIsl COXPAaHEHUS
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B rpyMIIe C BBIMOIHEHUEM PAa3IMYHbIX COLUAIBHBIX POJIeH, IUTAaHUPOBATh pabOTY TPYIIIIHI,
paloOHaIbHO pacupeIessiTh 00A3aHHOCTH U IUIaHUPOBATh AESITEIbHOCTh B HECTAHIAPTHBIX CUTYALIUSX,
a/IeKBaTHO OLIEHUBAThH BKJIAJ KaXKJOTO U3 YYACTHUKOB IPYIIIBI B PEIICHUE PaCCMaTPUBAEMOM MPOOIEMBI.

K koHiy o0y4enus B 11 kiacce mpeIMeTHbIC Pe3yIbTaThl HA 06a30BOM yPOBHE JIOJDKHBI OTPAXKaTh
c(OpPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHIA:

JIEMOHCTPHPOBATH HA MPHUMEPaxX Pojb U MeCTO (M3UKU B (POPMHUPOBAHUU COBPEMEHHOM HAYUHOU
KapTUHBl MHpA, B Pa3BUTUU COBPEMEHHON TEXHHMKH W TEXHOJOTUH, B MPAKTUYECKON IEeSATENbHOCTU
JIO/IeH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYCHHBIX (U3MUECKUX MOJENIeH: TOYCUHBIH AIeKTPUIECKUil
3apsj, JIyd CBETa, TOUEYHBIM MCTOUYHUK CBETa, siIEpHAsi MOJEIb aTOMAa, HYKJIOHHAs MOJENb aTOMHOIO
sipa MpH perieHny GU3NUECKUX 3a1ad;

pacmo3HaBaTh ()U3MUECKUE SIBJICHUS (MPOLECChI) M OOBSICHATH WX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOW (DM3HMKHU: DIIEKTPUYECKas IMPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aMMOJICUCTBHE MAarHUTOB, 3JICKTPOMArHUTHAs WHIYKITHS,
JNEHUCTBUE MArHUTHOTO TMOJISI Ha MNPOBOAHUK C TOKOM U ABWXKYIIUKCA 3apsijl, 3JIEKTPOMAarHUTHbIE
KojeOaHuss W BOJHBI, MPSIMOJMHEHHOE pacnpoCTpaHEHHE CBETa, OTPaKEHUE, NPeIOMIICHHE,
uHTepdepeHius, Audpakuus U MOISIpU3alns CBeTa, JUCTEpPCUsi cBeTa, (OTOANEKTpUdeckuil 3pdext
(botordexrt), cBeTOBOE IaBIEHWE, BO3HHUKHOBEHHE JIMHEWUYATOTO CIIEKTpa aroMa BOJIOPOA,
€CTECTBEHHAsl U UCKYCCTBEHHAs PalOAKTUBHOCTE;

ONMCHIBATh HM3YyUEHHBIE CBOMCTBA BelleCTBAa (AJIEKTPUUYECKHE, MarHUTHbIE, ONTHYECKHE,
ANEKTPUYECKYIO TPOBOJAUMOCTH PA3JIUYHBIX Cpel) U DIEKTPOMArHUTHBIE SIBICHHUS (TPOIIECCHI),
UCHOJB3YS (DU3MUECKHE BEJIMYMHBL: 3JEKTPUUECKUN 3apsl, CHJIa TOKa, IEKTPUUYECKOE HampsKEeHUe,
ANEKTPUYECKOE COMPOTHBICHUE, PAa3HOCTh TMOTEHIMANIOB, SJEKTPOIABMKYIIAas cuia, paboTa Toka,
MHAYKIMS MarHuTHOro moisi, cuia Amnepa, cuia JlopeHna, MHAYKTUBHOCTb KaTyLIKH, SHEPTUs
ANEKTPUYECKOTO M MATHUTHOTO TMOJIeH, IEPUO M YacTOTa KojieOaHul B KoiebaTeIbHOM KOHTYpE, 3apsij
U cuja TOKa B Ipollecce FapMOHMYECKHUX 3JIEKTPOMArHUTHBIX KoJjieOaHui, (POKyCHOE paccTOsHuE U
ONTUYECKAsl CUJIA JIUH3BI, IPH OMHCAHUU MPABUIBLHO TPAKTOBATH (DU3MUYECKUN CMBICI UCHOIB3YEMBIX
BEJIMYMH, UX O0O3HAYeHMs] U €JUHMIIbI, YKa3bIBaThb (DOPMYIbI, CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO
BEJIMYUHY C IPYTUMHU BEJIMUYNHAMU;

ONMCHIBATh W3YYECHHbIE KBAHTOBBIE SIBJICHHUS W IPOLIECCHI, HCIONb3Ys (PU3MUECKHUE BEIUYHHBI:
CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJTHBI 1 YaCTOTA CBETA, SHEPTHUS K UMITYJIbC (DOTOHA, TIEPUO]T
MOJIypacnaia, YHEPIusi CBSI3U aTOMHBIX sIJIep, IPHU ONMCAHUU MPABUILHO TPAKTOBATh (GU3NYECKUIN CMBICIT
UCIOJIb3YEMBIX BETHYMH, UX 0003HAYCHHs] M €AMHHUIIBI, YKA3bIBaTh (POPMYIBI, CBSI3BIBAIOIINE JTaHHYIO
(DUBUYECKYIO BETUUNHY C IPYTUMHU BETUIMHAMU, BEIYUCIIATH 3HAYCHUE (PU3NUECKON BETUUUHBI;

aHAIIM3UPOBATh U3NYECKUE TTPOIIECCHI U SABICHUS, UCTIONB3Ys PU3NUECKUE 3aKOHBI U TPUHITUIIBL:
3akoH OMa, 3aKOHBI [TOCIIEI0BATEIBLHOTO U MapalieIbHOTO COEAMHEHNS POBOIHUKOB, 3aKOH JXoysa—
Jlenua, 3aK0H 3JIEKTPOMAarHUTHOM MHAYKIIMH, 3aKOH MPSMOJIMHEMHOTO paclpOCTPaHEHUsI CBETA, 3aKOHbI
OTpaXKCHUs CBETa, 3aKOHBI MPEIOMIICHHUS CBeTa, ypaBHeHHe ODiHIITelHa ans ¢otodddekra, 3aKkoH
COXPAHEHHUS SHEPTUH, 3aKOH COXPAaHEHHSI UMITYJIbCa, 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsia, 3aKOH



COXpaHEHMs MAaCCOBOT'O YHMCIIA, MOCTYNaThl bopa, 3aK0H paloakTUBHOTO pacnaia, Ipu 3TOM pa3inyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BHIPAKEHUE U YCJIOBHS (TPaHUIIBI, 00JIaCTH)
MMPUMCHUMOCTH,

OTIpEe/ICIIATh HAINpaBJICHHE BEKTOpa MHIYKIUU MarHUTHOTO IOJS MPOBOAHHKA C TOKOM, CHJIBI
Awmrniepa u cuibl JlopeHua;

CTPOUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBaeMO€e TIIOCKUM 3€pKajiOM, TOHKOW JIMH30M;

BBIIOJHATL OKCICPUMCHTBI IO HUCCICAOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBICHUN U mnmponeccoB €
UCIOJIb30BaHUEM TMPSAMBIX U KOCBEHHBIX HM3MEpPEHHUI: Mpu 3TOM (QOpMYIUpOBaTh Mpodiemy/3anady u
THIIOTE3Y Y4eOHOT0 SKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MPEATIOKEHHOTO 000PYI0BaHMSI, TIPOBOAUTH
OTIBIT U (POPMYITHPOBATH BHIBObI;

OCYHICCTBIIATL HPAMBIC U KOCBCHHBIC M3MCPCHUA (1)I/I3I/I'-I€CKI/IX BCJIMYHMH, IIPpU 3TOM BBI6I/IpaTb
ONTHUMAJBHBIA CIMOCOO M3MEpPEeHHs] M MCIOIb30BaTh HM3BECTHBIE METOJAbl OLICHKH IOTPEIIHOCTEH
U3MEPEHMU;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C HCIOJB30BAHHEM MPSIMbBIX M3MEPEHUIl: MpH
3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YNIbTATHI MOJYUYCHHOW 3aBUCHMOCTH (DH3UUECKHIX
BEJIMYMH B BUJIE TaONHIl U TpaUKOB, JeaTh BBIBOBI [0 PE3yJIbTaTaM HCCIICIOBAHNUS;

coOmonaTh mpaBuia 0€30MacHOr0 Tpyla MPU IPOBEIECHUH HCCIEAOBAaHUA B paMKax y4eOHOTrO
AKCIIEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM W  TPOEKTHOM JESITENbHOCTH C  HCIOJIb30BAHHEM
M3MEPUTENBHBIX YCTPOUCTB U JJAOOPaTOPHOTO 00OPYIOBaHUS;

pemats pacdy€THBIE 3a/laydl C SBHO 33JaHHON (PU3UYECKOW MOJENbI0, MCHOJb3ys (hU3MuecKue
3aKOHBI U IMPUHLIUIIBI, HA OCHOBE aHa/IM3a YCJIOBUA 3aJja4du BI)I6I/IpaTB (1)I/I3I/I‘~I€CKYIO MOJI€CJIb, BIACIATH
¢busznueckre BeTUYUHbBI U (HOPMYIIbI, HEOOXOAUMBIE 1Jis €€ PEeIIeHUs], TPOBOJUTH PACUETHI U OLCHUBATh
PEATBHOCTD MOTYYCHHOTO 3HAYCHUS (PU3NICCKON BEITUYIHHEI;

pelaTth KadyeCTBEHHBIE 3aJaud: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUMBYIO IEMOYKY
paccyXJIeHHi ¢ ONOPOH Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHUS,;

UCIOJIb30BaTh MPH PEHICHUH Y4eOHBIX 3a7a4 COBPEMEHHbIE MH(GOPMAIMOHHBIE TEXHOIOTUU IS
MOUCKA, CTPYKTYPUPOBAHHsS, WHTEPIPETALMU M MPEICTABICHHUS YUeOHOH M HAyYHO-TIOMYIISIPHOU
nH(pOpMaLIUY, TOJYYEHHON W3 PAa3IMYHBIX HMCTOYHUKOB, KPUTHYECKH AHAIU3UPOBATH IOIY4aeMYHO
nH(OPMAIIHIO;

OOBSCHATh TPUHILMUIBI JEHCTBUS MAIIMH, MPHOOPOB U TEXHUYECKUX YCTPOMCTB, pa3auyarh
YCIIOBHSI UX 0€301TacHOTO MCIIOIb30BaHUS B TIOBCETHEBHOW YKHU3HH;

MIPUBOJIUTH MMPUMEPHI BKJIaJ]a POCCUHUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE TTPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJIb30BATh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCEJHEBHON >XU3HU Ul OOecreueHMs
0e3omacHOCTH TpH OOpalIeHnHu C NpHOOpaMH W TEXHUYECKUMH YCTPOWCTBAMH, Ui COXpPaHEHHS
3JI0POBbSI U COOJIIOJICHHUS HOPM KOJIOTHYECKOT0 TMOBEIEHUS B OKpYXKarolIeil cpene;

paboTaTh B rpyMIIe C BBIMOIHEHUEM PAa3IMYHbIX COLMAIBHBIX POJIEH, IUTAaHUPOBATh pabOTy TPYIIIIHI,
paIoHaIbHO pacHpeesiTh 00SI3aHHOCTH U MJIAHUPOBATh JACSITENFHOCTh B HECTAHAAPTHBIX CUTYAIUsX,
a/IeKBaTHO OLIEHMBAThH BKJIAJ KaXKJOr0 U3 YYACTHUKOB IPYIIBI B pEIICHUE paccMaTpUBaeMOM MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acoB
Ne i/ HaumeHoBaHue pa3iesioB U TeM Koutpoasubie  Tpaxtuseckie DJIeKTpoHHbBbIE (I (PPOBBIE)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Paznesn 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa 1 METO/bl HAYYHOT'O IT03HAHUS 2 https://m.edsoo.ru/U9ATW1KSE
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/BOCACT7J3K
2.2 Hunamuka 7 https://m.edsoo.ru/O8D5SO0P60O
23 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/N7L60OSUOR
Wroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBEI MOIICKY IAPHO-KHHCTHHECKOI 9 1 https://m.eds00.r/N507Q8C1J
TEOpUHn
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/Y3X3B8HIR
3.3 grazzﬁ?‘;sp‘:}’:f;fm pettectpa. 5 https://m.eds00.ru/H5YOY6UON
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 | DIIEeKTpOCTaTUKA 10 1 1 https://m.edsoo.ru/L6V2T3W4D
42 Hocrosrriit sneKTpireckiit Tok. Toki b 12 1 1 https://m.edsoo.ru/D1PODSNOV
pa3IMYHBIX Cpeax
Hroro no pazneny 22
PesepBHOE Bpemst 2 https://m.edsoo.ru/POC60OSE6S
OBIIEE KOJIMYECTBO YACOB I10 63 4 4
I[TPOTPAMME




11 KUIACC

HauMenoBanue pa3aesoB M TeM
Ne i/ pasi

KoanuecTBo 4acoB

KonTpoabubie IlpakTuyeckue

dueKkTpoHHbIe (LM (POBbLIE)

NpOrpamMmbl Bcero paGoThi paGoTh! o0pa3oBaTejibHbIE PeCYpPChI
Pazpnen 1. JIEKTPOJANHAMUKA
1.1 lp\l/g;{f;‘;e noze. JMCKTPOMArHHTHAA 11 1 3 https:/m.edso0.r/L8V7X2H6F
Hroro no pasneny 11
Pa3nen 2. KOJIEBAHUS U1 BOJIHbBI
0] MeXanIeCKHe i JIICKTPOMArHHTHbIE 9 1 https://m.eds00.ru/POC100X 1V
KoseOaHus
2.2 MexaHu4eCcKHe U JIEKTPOMArHuTHHIEC BOJHBI 5 1 https://m.edsoo.ru/O8F2M8K6Y
2.3 Orntuka 10 3 https://m.edsoo.ru/RSL.9SONSW
Wroro no pazneny 24
Pa3nen 3. OCHOBBI CIHHEITMAJIbBHOM TEOPUHA OTHOCHUTEJBHOCTH
3.1 Sfﬁ::;i:;:;iﬁ’m“ TeopHH 4 1 https:/m.eds00.ri/Q3T7Z8R IR
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTHKU 6 https://m.edsoo.ru/P4G8VS5U47Z
4.2 Crtpoenue atoma 4 https://m.edsoo.ru/X1G1M9Q31
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/DSY6E8T4W
Utoro no pazneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 1 https://m.edsoo.ru/W2W3W2YS5C
Hroro no pazneny 7
Pa3nesn 6. OBOBLIAIOLIEE IOBTOPEHUE
6.1 O6o0maroriee MOBTOPEHHE 4 https://m.edsoo.ru/G4V7A6T4L
Uroro no pazneny 4
PesepBHOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7




INIOYPOYHOE IIJTAHUPOBAHHUE

10 KITIACC
Ne KoJunyecTBo 4yacoB Hara
/ Tema ypoka JIeKTPOHHBbIE U (pPOBbIE
m/n Bcero  Konrtpouabnbie  IIpaktnyeckume HU3YUCHUHA 06pa30BaTeIbHbIE PeCyPehI
padoThI padoThI

j  Pusuka —mayka o npupoze. Hayumbie Merop! 1 https://m.edsoo.ru/E217J5MOQ
MO3HAHUS OKPY’KAIOILIEro MUpa
Poxb u mecTo pusuku B hopMupoBaHUn

2 COBPEMEHHOM Hay4yHOU KapTUHBI MUpa, B 1 https://m.edsoo.ru/MIG2U7G3Y
MIPAKTUYECKON JESITeIbHOCTU JTIOACH
Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh

3 MEXaHU4eCKOoro JABuxeHus. Ilepemerenue, 1 https://m.edsoo.ru/P6K2M1J8Y
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE TPSIMOJIMHEMHOE JBUKEHUE 1 https://m.edsoo.ru/T1IK7L.3W6W

5 PaBHOyCKOpEHHOE NPSIMOJIMHEUHOE ABUKEHUE 1 https://m.edsoo.ru/P1K4RST8E

6 CBobOoHOE mazieHne. Y CKOpeHrue CBOOOIHOTO 1 https://m.edso00.r/DSY003J8C
MaJCHUS

7 KpHBOHHHeHHf)e ABIKeHHe. Jlpmkeie 1 https://m.edsoo.ru/L200X7XS5R
MaTepUaIbHON TOYKHU MO OKPYKHOCTH
[Tpunnun otHOCcUTEeNnbHOCTH [anmuest.

8 Nuepuunaneuble cucremsl orcuera. [lepBriil 3aK0H 1 https://m.edsoo.ru/E2TSA6R2R
Hprotona
Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.

9 Bropoii 3akon HeroToHa 11t MatepranbHON 1 https://m.edso0o.ru/C6Y314T90
TOYKHU

10 Tperuii 3akon HeloTOHA /11 MaTepUaTbHBIX 1 https://m.edsoo.r/F3L2EINSO
TOYEK

11 3aKkoH BCeMUPHOTO TsATOoTeHUsI. Cuia TSHKECTH. 1 https://m.edsoo.ru/Y7V6AII0U
[lepBas kocMHuuecKasi CKOPOCTh

12 Cwuna ynpyroctu. 3akoH ['yka. Bec tena 1 https://m.edsoo.ru/S107Y674Q
Cuna tpenus. Koadpduuuent tpenus. Cuna

13 | compoTUBIIEHHUS NIPU JBUKEHUU TeNa B )KUIKOCTH 1 https://m.edsoo.ru/O713Z705R

WJIN Tra3c




14

15

16

HOCTYHaTeJIBHOG " BpalllaTCIIbHOC ABHUIKCHUC
abcomoTHO TBEPAOro Tena. MoMeHT cuibl. [1neyo
CWJIBL. Y CIIOBUS paBHOBECUS TBEPAOIO Tella

NMnynsc MmaTepualbHON TOYKHU, CUCTEMBI
MaTEepHaIbHBIX TOYEK. IMITynbe cuibl. 3aKOH
COXPAaHEHHUs UMITyJIbca. PeakTUBHOE NBUKEHHE
Pa6ora u moutHoCTh cuitbl. Kunernueckas
sHeprus MarepuanbHoi Touku. Teopema 00
U3MEHEHUH KHHETUYECKOW SHEPruu

https://m.edsoo.ru/F7P3NOX1K

https://m.edsoo.ru/H5D7T0OB4E

https://m.edsoo.ru/P1V3K5WI1P

17

18

[TorenuuansHas sueprus. [lorenunanbHas
SHEPTUs YyIpyro AepOPMUPOBAHHON MPYKUHBI.
[ToTenuuanpHas Heprus Tena BOIU3U
MMOBEPXHOCTU 3eMITH

HOTGHHI/I&JII)HBIG N HCITIOTCHI M AJIbHBIC CUJIBI.
CBs3b pa6OTBI HCIIOTCHIUAJIBHBIX CHJII C
H3MCHCHHEM MEXaHMYECKO SHEPTHUU CUCTEMbI
Tea. 3aK0H COXpAaHCHHA MEXaHU4YeCKOH OQHCPI'UH

https://m.edsoo.ru/ WSATF7MSD

https://m.edsoo.ru/Z607T1YOW

19

20

JIaGoparopHas paboTa «VccienoBanue cBsI3u
paboThI CUIIBI C U3MEHEHHEM MEXaHUYECKON
JHEPrUU Tejla Ha IPUMEPE PACTKEHUS
PE3UHOBOTO KI'yTa»

Kontponbnas padota nmo teme «Knunemaruka.
Jlunamuka. 3aKOHBI COXpaHEHUsI B MEXAHUKE)

https://m.edsoo.ru/USKSR2F8U

https://m.edsoo.ru/T7K9U6POU

21

22

23

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TeOpuU. bpoyHOBCKOE NBUKEHUE.

Hudbdy3us

XapakTep ABUKECHUS U B3aUMOJICHCTBHS YaCTHIL
BelecTBa. MoJenu CTpoeHus ra3oB, KUIAKOCTEN U
TBEPABIX TEI

Macca monekyn. KonuyecTBo BemecTsa.
[TocTostHHass ABoraapo

https://m.edsoo.ru/W9Y8G6N2B

https://m.edsoo.ru/B9Z2W7H6V

https://m.edsoo.ru/X6P9D00O4R

24

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

https://m.edsoo.ru/SOH7NOCI9G

25

Nneanbnsiii raz3 B MKT. OcHOBHOE ypaBHEHHE
MKT

https://m.edsoo.ru/P8Z7G8W 1B




AOGcomoTHas TeMIieparypa Kak Mepa cpenHeit

26  KMHETHYECKOW SHEPTHH JIBMXKCHHS MOJICKYJI. https://m.edsoo.ru/T1D8S610W
YpaBHenue MeHneneena-Kianelipona

27 | 3akon JanptoHa. ['a30BbIC 3aKOHBI https://m.edsoo.ru/O2B9U2D3K
JlaboparopHas padora «MccnenoBanue

28  3aBUCUMOCTH MEXy apamMeTpaMH COCTOSHUS https://m.edsoo.ru/I2K2B2K9B
pa3peKeHHOT0 Tra3a

pg  V130MPOILECCHI B HACATLHOM rase i ix https://m.eds00.ru/K6V3NSR4H
rpaduyeckoe npeacTaBieHue
BHyTpeHHss sHEprusi TepPMOAUHAMUYECKOM

3 CHCTEMBI H crocoOb! e€ m3meHenust. KoamaecTro https:/m.cdsoo.ru/VTF1CTNAZ
TEIUIOTH U paboTa. BHyTpeHHss sHEprus
OJTHOATOMHOTO HJICATHHOTO Ta3a

31  Buasl Temnonepenaun https://m.edsoo.ru/X3N2UOB8H
VY aenbHas TemI0EMKOCTh BelecTBa. KomuuectBo

32 | TemsjoThI IpH Temonepeaaye. AnnadaTHbli https://m.edsoo.ru/B6M9ZOE6Z
poLecc

33  [1epBEI 3AKOH TEPMOMMHAMIIKIT I ero https://m.eds00.ru/C2WOBSN9B
MIPUMEHECHHE K U30ITpoIieccam

34 HeoOpatumocTs nporieccoB B mpupoae. Bropoii https://m.edsoo.ru/Y 219P2DSR
3aKOH TEPMOIMHAMHKHU

35 | Ilpunuun pevictus u KIIJI TernnoBoii MammHbI https://m.edsoo.ru/M5V2V8Q3K

36  Huku Kapno u ero KIIJ{ https://m.edsoo.ru/POBSH2R70

37  DKxoJorHYecKue MpoOIeMbl TEIII0IHEPTETUKN https://m.edsoo.ru/MILIK2T2D

38 Obobmaromuii ypox «Monexyipras dusika. https://m.edsoo.ru/J3POM3IM8U
OCHOBBI TEPMOTHHAMHUKH

39 Kontponbras pabota mo teme «MomekymsipHast https://m.edsoo.ru/TSDSB2HSP
¢uzuka. OCHOBBI TEPMOIMHAMIKIY

40 [TapoobpazoBanue u konaeHcanus. Vcnapenue u https://m.edsoo.rw/L6PTVOVSK
KHUIICHHC

A1 AOcComoTHAs U OTHOCHUTEJIbHAS BIAYKHOCTD https:/m.eds0o.rw/O0Z1 YATTV

Bo3ayxa. HackllenHslil map




Tsépnoe teno. Kpucrammueckue u amopdHbie

42  Tena. AHU30TPOIUS CBOMCTB KPUCTAJLIIOB. https://m.edsoo.ru/Y 110X402N
Kunkue kpuctamwisl. CoBpeMEHHbIE MATEPUATIBI

43 [InaBnenue u Kpucrammzanus. Y aejbHast https://m.edsoo.ru/I2D111B7Z
terwioTa iasneHus. Cyoaumanus

44  YpaBHEHHUE TEIUIOBOTO OajiaHca https://m.edsoo.ru/Z1E3HSN9R

45 DJieKTpu3anus Teil. DIeKTpUIeCKui 3apsa. [Isa https://m.edsoo.ru/F605VAGTT
BH/JIa AJIEKTPUUYECKUX 3aPsI0B

46  [IPOBOIHMKH, MOICKTPUKH H TIOYNPOBOJHHKH. https:/m.eds00.ru/Y3C60902E
3aKOH COXpaHEeHHUsI AJICKTPUUECKOTO 3apsiia

47 B3aHMOH%HCTBHe SAPANOB. 3axon Kynona. https://m.edsoo.ru/C7L.3D2A3E
ToueuHbIif PIEKTPUUECKUN 3apsi
Hanpsiox€nnocTts anekTpuueckoro nosi. [Ipuamun

48 | cyneprno3uiuu 3JIEKTPUUECKUX nonei. JIunun https://m.edsoo.ru/L6HSX6VOF
HANPSKEHHOCTH

49 Pabota cuit 3IeKTpOCTaTHYECKOTO TOJIS. https:/m.edso0o.ru/Y3S7VIOSE
[Torenmman. Pa3HOCTh MOTEHIIMATIOB
[TpoBOTHUKYN U AUDIICKTPUKHU B

50  anekTpocratryeckoM mnose. Jusnexrpudeckas https://m.edsoo.ru/V6BIBIC2F
MIPOHUIIAEMOCTh

51  Dnexrpoémkocts. Konnencarop https://m.edsoo0.ru/T9S4S0D9Z

52 DNEeKTPOEMKOCTD MJIOCKOTr0 KOHAEHCATOpa. https://m.edsoo.ru/U1 P2AGMAT
DHeprus 3apsHKEHHOr0 KOHAEHcaTopa

53  Jlabopatopias pabora "Hsmepeine 1 https://m.eds00.r/USA5VSTON
AIEKTPOEMKOCTH KOHAEHcaTopa
[IpuHIMIT NEHCTBUS U IPUMEHEHNE

54  KOHICHCATOPOB, KONMPOBAILHOIO AlNapara, https:/m.edsoo.r/OAGTF3C8X
CTPYHHOTO IPUHTEPA. DIIEKTPOCTATUUYECKAS
3amuTa. 3a3eMIIeHHe IEKTPonpudopoB
DIEKTPUYECKHM TOK, YCIIOBHS €70

55 | CYLIECTBOBAHHS. [TocTostHubIM TOK. CHita TOKA. https://m.edsoo.rw/R 1 DOX4D2D
Hanpsioxenue. Conpotusienue. 3akoH Oma Ju1st
ydacTka Ienu

56 [TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE 05 https:/m.edsoo.rW/EGM2WTWTS

coeIMHEHUE NMPOBOAHUKOB. JlabopaTopHas paboTa




«M3yueHune cMeIanHoro CoeMHEHUs
PE3UCTOPOBY

57

58

PaboTa 1 MOUTHOCTB IEKTPHUUECKOTO TOKA. 3aKOH
Jxoyns-JleHna

3akon OMa 1 MOJTHOM (3aMKHYTOM )
a7eKTpudecKkon nenu. Koporkoe 3aMmblkanue.
JlabGopaTtopHas padorta «M3mepenne 2J1C
MCTOYHHKA TOKA U €r0 BHYTPEHHET O
COITPOTHBIICHUS

0.5

https://m.edsoo.ru/FOP1I7R3B

https://m.edsoo.ru/A3W9HOE7R

59

PesepBubiii ypok. KontponsHas paboTa mo teme
"OnexTponuHamuka" / Beepoccuiickas
npoBepoyvHas pabora

https://m.edsoo.ru/COP3M7K 1P

60

61

62

O6006maronuii ypok «1eKTpoJuHAMUKA /
Bcepoccuiickas npoepounas pabota
DNeKTpOHHAS IPOBOJAUMOCTH TBEPIBIX METAJLIOB.
3aBHCUMOCTh COITPOTUBIICHHS METAJJIOB OT
temrieparypbl. CBEpXIIPOBOIUMOCTh
DnexTpuueckui Tok B Bakyyme. CBoicTBa
ANEKTPOHHBIX MYYKOB

https://m.edsoo.ru/C1I0M2I3L

https://m.edsoo.ru/H7X1WS5B7N

https://m.edsoo.ru/M7X2N2F9U

63

64

65

[TonynipoBOoAHUKH, X COOCTBEHHAS U IPUMECHAs
poBOAUMOCTh. CBOICTBA p—n-Niepexoa.
[TonynpoBOTHUKOBBIE TPUOOPHI

DNEeKTPUYECKUI TOK B pacTBOpaxX M pacruiaBax
3JEKTPOJIUTOB. DIEKTPOIUTHYECKAS
JUCCOIHAIUS. DIEKTPOIJINU3

DneKTpuUYecKuii TOK B razax. CaMoCTOsATeIbHBII
Y HECAMOCTOSITENbHBIN pa3psia. Moinuus. [1nazma

https://m.edsoo.ru/N7T4N7L6C

https://m.edsoo.ru/Z4G7R716D

https://m.edsoo.ru/Z8P8F7F4P

66

DJeKTpUYeCKUe MPUOOPHI U YCTPOMCTBA U UX
HpaKTI/I‘IeCKoe HpI/IMeHeHI/Ie. HpaBI/IJ'Ia TCXHUKHU
0€30I1aCHOCTH

https://m.edsoo.ru/N9H2I3R1S

67

KonTtponbHast pabota 1o Teme «IeKTpOCTaTHKA.
[TocTostHHBIN 3N1eKTpUYECKUd TOK. TOKHM B
Pa3JIMYHBIX CpEAax»

https://m.edsoo.ru/Q3H4L.9K6L

68

PesepBHbIil ypok. O600MIa0OmMuU ypoK Mo TeMam
10 kitacca

https://m.edsoo.ru/C3X1NON1U
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11 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Jlara

Bcero

Koutposbubie Ilpaktuyeckume H3YUCHUSA

padoTsI

padoTsI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

ITocTosIHHBIE MArHUTHI U UX B3aUMOJCHCTBHE.
MarnutHoe nojue. BeKTop MarHUTHOW UHIYKLIUH.
JIuHUM MarHUTHOM MHIYKIUU

https://m.edsoo.ru/HOU4E7X4E

MarsuTHO€ 110Jie IPOBOJHUKA ¢ TOKOM. OnBIT
Opcrena. BzanmonelicTBre NpOBOAHUKOB C TOKOM

JlaboparopHas padota «/3ydeHrne MarHuTHOTO
TIOJIS KATYIIKH C TOKOM

JlelicTBME MarHUTHOTO ITOJISI HA TPOBOJHUK C
tokoM. Cmita Ammnepa. JlabopatopHas pabora
«HccnenoBanne ASMCTBHUSA ITOCTOSHHOTO MarHuTa Ha
pPaMKy C TOKOM»

https://m.edsoo.ru/V1Z3R3J2J

https://m.edsoo.ru/H8C7R2HSW

https://m.edsoo.ru/EQLOJ1L8U

JleiicTBrE MarHUTHOTO TIOJISI HA IBUXKYIIYIOCS
3apspkeHHyto yactuily. Cuna Jlopenna. Pabora
cuiel JIopeHna

https://m.edsoo.ru/TSH1IA1ATM

DOnekrpomarauTHas UHAyKus. [loTok BekTopa
MarauTHON uHAYKIHH. DJIC nHIyKIIMu. 3aK0H
3JIEKTPOMAarHUTHON MHAYKIMU Papanes

https://m.edsoo.ru/TITSAODI9N

JlaboparopHas padota «MccnenoBanue sBICHUS
AJIEKTPOMArHUTHON WHIYKITAN

NunyktuBHOCTD. SIBNeHne camounaykuuu. 3C
CaMOMHAYKITUU. DHEPTHsI MATHUTHOTO TTOJIS
KaTYHIKA C TOKOM. DJIEKTPOMarHuTHOE T0JIe

https://m.edsoo.ru/I1IM7Q5N2H

https://m.edsoo.ru/L8WSI1J1Y

10

Texnugeckue YCTp01>'ICTBa " UX IIPUMCHCHUC:
IMMOCTOAHHBIC MAIrHUTEI, DJJICKTPOMAarHuThlI,
QJICKTPOABUTATCIIb, YCKOPHUTECIIN 3JICMCHTAPHBIX
JaCTHLl, MHAYKIIHUOHHAs II€Yb

O6o0maromuii ypok «MarauTHoe moJe.
DNEeKTPOMarHUTHAS WHIYKIIHAS)

https://m.edsoo.ru/U2F2B202R

https://m.edsoo.ru/IOBOD4U1D

11

KonrtponsHas padora o reme «MarHuTHOE T0JIe.
ONeKTpOMarHuTHasi UHIYKLUS»

https://m.eds0o0.ru/Q9HSNIV6T




12

13

14

CBoOOIHBIE MEXaHHUECKHE KOTeOaHusl.
I"apmonuueckue koeOanus. Y paBHEHHE
rapMoOHUYeCKUX KosneOanwmii. [IpeBpamienue snepruu

Jlaboparopnas padota «VccienoBanue
3aBUCHMOCTH MEPUO/Ia MAJIBIX KOJICOaHUit Irpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

Koneb6arenpubiit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC KOJIeOaHUs B UACATLHOM
KOJIe0aTeIbHOM KOHTYpPE. AHAJIOTHS MEXKITY
MEXaHHYECKUMH U JIEKTPOMArHUTHBIMU
KoJIe0aHUsIMHU

https://m.edsoo.ru/N2A1AST60

https://m.edsoo.ru/K107Y3K9U

https://m.edsoo.ru/VOJ3T1W9H

15

16

®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B
UCaTHHOM K0JIe0aTeTbHOM KOHTYpe

[IpencraBieHue 0 3aTyXalONIMX KOICOAHUSIX.
BbIHYXIeHHBIE MEXaHUYECKHE KOJICOaHHUSI.
Pe3onanc. BeiHYXIEHHBIC 2JICKTPOMArHUTHBIC
KosebaHus

https://m.edsoo.ru/H1 V3C8NSE

https://m.edsoo.ru/F1Z4T17Z8V

17

18

IlepemennsbIit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN
TOK. MOITHOCTh IEPEMEHHOT0 TOKa. AMIUIUTYTHOE
U JEUCTBYIOLIEE 3HAYECHUE CUJIbI TOKA U
HaNpsUKEHUs

Tpancdopmarop. [IponsBoacTBo, nepenaya u
noTpeOiIeHne JIeKTPUIECKON SHEprun

https://m.edsoo.ru/C2I5VSL6F

https://m.edsoo.ru/P8TOP3F5I1

19

20

21

22

Y CTpoUCTBO U MPAKTUYECKOE TPUMEHEHHE
JJIEKTPUYECKOT0 3BOHKA, FT€HEpATOpa IEPEMEHHOTO
TOKQ, JMHUH AJIEKTpoIiepeaayd

DKOJIOTMYECKUE PUCKHU IIPH IIPOU3BOJICTBE
aNeKTpo3Hepruu. KynbTypa ncnonab3oBaHus
3JIEKTPOIHEPIUH B TOBCEAHEBHOM )KU3HU

MexaHWdecKre BOJTHBI, YCIIOBHUS PACIIPOCTPAHCHUS.
[Teproa. CkopocTh pacpOCTpaHEHUs U ITTHHA
BOJIHBI. HonepeqHHe 1 IPOJO0JIBHBIC BOJITHBI

3ByK. CkOopoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa
ToHa. TeMOp 3ByKa

https://m.edsoo.ru/J3L8B2K1M

https://m.edsoo.ru/Z8K8O3HS5K

https://m.edsoo.ru/Q1U3Z7T0S

https://m.edsoo.ru/E3S3D6L6J




QHCKTpOMaFHI/ITHLIe BOJIHBI, UX CBOMCTBA U

23 https://m.edsoo.ru/S3VOL6F1G
ckopocTb. llIkana 3neKTpoMarHuTHBIX BOJIH

o4 [IpuHIMIIBI paguOCBsI3U U TeneBUaAeHus. PazButue https:/m.edsoo.rw/O6) 1L7Z8Z
CpPEACTB CBsA3U. Pannonokanus

25  KontponbHas padora «KoneOaHus 1 BOJHBD) https://m.edsoo.ru/BSW7Z4K9G
[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA B

26  omHOpOIHOM cpene. ToueyHbI HICTOYHUK CBETA. https://m.edsoo.ru/Z7TW5T8ATB
JIyd cBera

7 OTtpaxkeHue cBeTa. 3aKOHBE OTpPa)KEHHUS CBETA. https://m.edsoo.ra/VSFITI1B2S
[TocTpoenue n300pakeHH B IIIOCKOM 3epKajie
[Ipenomiienue ceta. [lonHoe BHyTpeHHEE

28 | orpaxenue. [IpenenpHblil yros noJHoOro https://m.edsoo.ru/R7B9T3Q3U
BHYTPEHHET0 OTPaKEHUS

29 JlaboparopHas pabdota «l3Mepenue mokazaremis https:/m.edsoo.r/AYMORAASY
MIPEIIOMIICHUS CTCKIIa)

30 JIuH3bIL. HOCTpoeVHHe MU300paKCHHIA B TUH3E. https://m.edsoo.ra/F7Y9J1Q0T
dopmysa TOHKOH JIMH3BI. Y BETUYCHHUE JTMH3BI

31 Ha60paT0pHeiﬂ pabota «MccnenoBanue CBOMCTB https://m.edsoo.ra/B2LAQ4US]
M300paXeHUI B TUH3AX»
Hucnepcus cBeta. CokHBIN cocTaB 6€7I0ro CBeTa.

32 LBer. JlabopaTtopHas pabora «Habmronenue https://m.edsoo.ru/X4W6F1E4N
JUCTIEPCUU CBETA»

33 Hutepeperius cpeta. Huparcius caeta. https://m.edsoo.ru/R1C4V3BOE
JlndpakimonHas pemeéTka

34  IlonmepeuHOCTh CBETOBBIX BOJH. [lonspu3anus cera https://m.edso0.ru/S2Q5G8P1U

35 OnTuyueckue MpruOOPHI M YCTPOMCTBA U YCIOBUS MX https:/m.edso00.rw/O101LOBAN
0€301acHOT0 MPUMEHEHUS

36 I'pasuIs! MPUMERMMOCTH KIACCHYECKOH MEXaHHKH. https://m.edsoo.r/C7L8VOE2H
[Toctynatel criennaabHONW TEOPUU OTHOCUTEIHHOCTH

37 OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMeJICHHE https://m.edsoo.ru/WSROE3X8Y
BPEMEHH U COKpPAIEHUE JITTHHBI
DHeprus U UMMYIbC PEISITUBUCTCKOM YaCTHIIBI.

38  CBs3b MaCChI C PHEPTUEH U UMITYJILCOM. DHEPTHUS https://m.edsoo.ru/V3K7A4NSI

ITOKOA




KonrtponsHas padora «Ontrka. OCHOBBI

39 . https://m.edsoo.ru/N2A2H6D3B
CHEIHATbHON TEeOPUN OTHOCUTEIbHOCTH

40 ®otonbl. opmyna [Tnanka. DHeprus U UMITYJIbC https://m.edsoo.ru/L3FOP3LAT
¢dorona

A1 OTtkpeiTHE U HccnenoBanue Gorodddexra. OmbIThI https:/m.eds0o.rw/COASTIO2D
A.T. CroneroBa

49 3akoHsl potodddexTa. YpaBHeHHE DUHIITEHHA 151 https:/m.cdsoo.ru/GTKOGTWOP
dhotodrddekra. «KpacHas rpanuiay Gorodddexra
JaBnenne cBera. Onwithl [1. H. JIeGenena.

43 . https://m.edsoo.ru/P3W4S6727
XHUMUYECKOE JICHCTBUE CBETA
TexHu4eckue ycTpoucTBa U IPaKTUYECKOE

44 | nmpumeHeHue: PoToIIEMEHT, (POTOAATUHK, https://m.edsoo.ru/JSSODSE3E
CoJIHEUHas1 OaTapesi, CBETOIUO]]

45 Pemrenue 3amay mo reme «DI€MEHTHI KBAHTOBOMH https://m.edsoo.ru/M7VEN4AH1X
OTITUKI

46 Monens atoma Tomcona. Onbitel Pesepdopaa mo https://m.edsoo.ru/YSU3F212Z
paccesiHuio a-yactull. [Inanerapnast Mmoaens atoma

47 | Iloctynater bopa https://m.edsoo.ru/V/DS8E5SG6V
N3nydyenue u nornomieHne (OTOHOB MPHU MEPEX0JIE

48 | aroma c OJHOTO YpOBHS SHEPIUH Ha Ipyroil. Busl https://m.edsoo.ru/M6X20Q2M5Q
CIIEKTPOB
BosiHOBBIE cBOMcTBa yacTull. Bosbl ne bpors.

49 | KopnyckynsipHO-BOIHOBOU ayann3M. CIIOHTaHHOE U https://m.edsoo.ru/KSESH2V2F
BBIHY)KJICHHOE U3JTyYCHHE
OTtkpeiTHe paguoaktuBHOCTH. OnbITH Pe3epdopna

50 1o ompeaeNeHuIo cCocTaBa paJiOaKTUBHOTO https://m.edsoo.ru/A9I9Q7YON
W3ITYICHUS

5p  CBoiicTBA albda-, OCTA-, FAMMA-HSIYHHIHs. https://m.eds00.ru/T1X9A4Y1G
Bnusinue pagnoakTUBHOCTH Ha KUBbBIE OPraHU3MBbI
OTkpbITHE TPOTOHA M HEWTpoHA. M30TOMBI. ANTh(ha-

52 | pacmana. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa- https://m.edsoo.ru/FSC1P8E3F
pacnaz. ['aMma-n3inyyenue

53  DHCPTII CBASH HYKIOHOB B sApe. Fncpibie https://m.eds00.ru/L2G5VIDIL

peakimu. SnepHslit peaktop. [Ipobiemsl,




MEPCICKTUBBI, SKOJOTMYCCKUC aCIICKThI HHGpHOﬁ
OHCPICTUKU

54

DnieMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.
MeTo/1b1 HAOIIOICHUS U PETUCTPAIIUU
3JIEMEHTapHbBIX yacTull. Kpyrislii cTon
«DyHamMeHTaIIbHbIE B3aUMOAECHCTBUSA. EqUHCTBO
(hbU3UYIECKOI KapTUHBI MUPaY

https://m.edsoo.ru/X6R3T3S3S

55

56

Oranel pazButus actpoHoMuu. [IpukiiagHoe u
MHUPOBO33PEHUYECKOE 3HAYE€HUE acTpoOHOMUU. Bun
3BE31HOTO HeOa. Co3Be3aus, IPKHUE 3BE3/IBI,
IUIAHETHI, UX BUAUMOE JiBHKeHue. CosHeyHast
cucremMa

Comnurte. CoHeunast akTHBHOCTE. ICTOUHHUK
sHeprun CoJiHIA U 3BE3]T

https://m.edsoo.ru/O301U3HI1P

https://m.edsoo.ru/ X7TM8H10Q9Y

57

58

59

60

3BE37bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3bI
IJIaBHOM MMOCIIEI0BATEIbHOCTH. BHyTpeHHEe
cTpoeHue 3B€31. COBpEMEHHBIE ITPENCTABICHUS O
MIPOUCXOXACHNUHU U 3BoJtolnu CosHIa U 3B€311
Mnuneunsiii [1yte — Hama I'anaktuka. Ilonoxenue u
neuxenne Connna B ['anaktuke. ['anakTuxy.
UéEpHble ObIphI B AApax ralakTHK

Bcenennas. Pa3oeranue ranaktuk. Teopust
bonbuioro B3peiBa. PennkToBOE N3IyUYEHHE.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMMUU

https://m.edsoo.ru/C2L.2C9AQ0V

https://m.edsoo.ru/Y6X6U2P6A

https://m.edsoo.ru/LOIS V814U

https://m.edsoo.ru/U4F8QOE8O

61

KontponbHas padoTa «2J1€MEHTB aCTPOHOMUU U
acCTpOPUUKI

https://m.edsoo.ru/Y6Y9D4G7X

62

O6o06maromuit ypok. Ponb ¢pusuku u actpoHOMuUu B
SKOHOMHYECKOM, TSXHOJIOTHISCKOM, COITMAIEHON B
ITUYECKOH cepax JesTeTbHOCTH YelIOBEKa

https://m.edsoo.ru/M5A4P6T1M

63

O6o06maromuit ypok. Poib u mecro pusuxu u
ACTPOHOMUH B COBPEMEHHOM HAy4YHON KapTHUHE
Mupa

https://m.edsoo.ru/J IN2H3EQV




O6o06maromuit ypok. Posib puznueckoii Teopun B

64  dhopMupOBaHUH MPEICTABICHUN O PU3HUCCKON 1 https://m.edsoo.ru/I4AW6MOW4Z
KapTUHE MHpa
O6o6maromuii ypok. Mecto pu3nveckoii KapTUHBI

65  Mupa B o01IEM PsiTy COBPEMEHHBIX €CTECTBEHHO- 1 https://m.edsoo.ru/MSO8TOBOY
HAyYHBIX TIPEJCTABICHUN O PUPOJIC

66  Lesepoitbiii ypok. Marmirioe nojte. 1 https://m.edso0.r/TOX 1E6CTN
DNeKTPOMarHuTHAS UHAYKIUS

67 PesepBHblil ypok. OnTuka. OCHOBBI ClIELIMATIBLHON 1 https://m.edsoo.ru/M4J2BTWSP
TEOPUU OTHOCUTEIIbHOCTH

63 Pesepnbiii ypok. KBantoBas ¢pusnka. DneMeHTHI 1 https:/m.edsoo.cu/R6CIT100Z
aCTPOHOMHH U acTPOPUUKU
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha MpHUMEpPax poib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOM HAy4yHOM KapTUHBI MUDPA, B Pa3BUTHM COBPEMEHHON TEXHUKU H
TEXHOJIOTHM, B IPAKTUYECKOU IE€ATEIbHOCTH JIIOACH

VYuuThIBaTh  IpaHULBl [PUMEHEHHMS M3YYEHHBIX (PU3MUECKUX  MOJAEJEH:
MaTepuasibHasi TOUKa, HHEPLUAIbHAs CUcTeMa OTCUéTa, a0COIMIOTHO TBEPAOE TEIIO,
ujeagbHbII ra3; MOAEIN CTPOCHMS I'a30B, )KUIAKOCTEH U TBEPIBIX TeJl, TOUCUHBIH
AJIEKTPUUECKUI 3apsia — P pelieHUH (PU3MYECKHX 3314

Pacnio3znaBate Qu3myeckue sBICHHUS (IMPOLECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHHUS BEIIECTBA U
JJEKTPOJUHAMMKHA: PAaBHOMEPHOE M  PaBHOYCKOPEHHOE IPSAMOJUHEUHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue Tel, IBWKEHHE IO OKPYKHOCTH, WHEPIIHS,
B3anmoJeicTBue Teir; 1udysus, OpoOyHOBCKOE ABMKEHUE, CTPOSHUE KUIKOCTEH
u TBEPABIX TeJ, U3MEHeHHe 00bEMa Ted MpPU HarpeBaHUU (OXJIAXKIACHHH),
TEIUIOBOE PAaBHOBECHUE, UCIIAPEHUE, KOHICH CAlys, IUIaBJICHNE, KPUCTAUIA3aLNs,
KUIIEHUE, BJIAXXHOCTh BO3/1yXa, IMOBBIIIEHNUE JABJICHUS ra3a Ipyu €ro HarpeBaHUU
B 3aKPBITOM COCY/JI€, CBSI3b MEXAY lIapaMeTpaMU COCTOSIHUSA I'a3a B U30IpoLeccax;
3JIEKTPU3ALHUS TEN, B3AUMOJICHCTBUE 3aPs/I0B

10.4

OnuceiBaTh MEXaHMYECKOE [BM)KEHUE, HCIONb3Ys (U3NYECKHE BEJIUYMHBIL:
KOOpAMHATA, IyTh, IEpPEMEUIEHUE, CKOpPOCTb, YCKOpEHHE, Macca Tella, CHIIa,
UMITYJIbC T€Ja, KHHETUYECKas dHEPIUs, NOTCHIMAIbHAS YHEPrus, MEXaHUYECKas
pabora, MexaHMYecKass MOIIHOCTh; NpPU OIMCAHUW TPABWIBHO TPAKTOBAThH
¢bu3n4ecKuif CMBICI HCHOJB3YEMBIX BEJIWYMH, UX O0O3HAueHUs M EIUHHUIIBI,
HaXOJIUTh (OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIUUYHMHY C JIPYTUMU
BEJIMYMHAMHU

10.5

10.6

10.7

OnunceIBaTh U3yYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIIJIOBBIE SIBJICHUS, U CIIOJIB3Ys
¢u3nyeckue BEIMYMHBI: JaBJI€HHUE ra3a, TeMIlepaTypa, CpPeIHssl KHHEeTH4YecKas
JHEpPrus XaOoTUYECKOIO MABMIKEHHUS MOJIEKYJ, CPEIHEKBAaApAaTH4YHas CKOPOCThb
MOJIEKYJI, KOJMYECTBO TEIJIOThl, BHYTPEHHsI1 JHeprus, pabora Trasa,
KO3((UIIMEHT TMOJIE3HOTO JAEWCTBUS TEIUIOBOTO JIBUTaTessl; MPU OMUCAHUH
MPaBUJIBHO TPAKTOBATh (PU3UYECKUM CMBIC MCHOJIb3YEMbIX BEJIWYUH, HX
0003HaUYeHUs W €AMHULBI, HAaXOAUTh (OPMYJbl, CBS3BIBAIOIIUE JIAHHYIO
(U3HYECKYIO BEIUUYHMHY C APYTUMH BEIMUYUHAM

OnuceIBaTh HN3YUCHHBIC JBJICKTPUYCCKUC CBOMCTBA BCIICCTBA U DJJICKTPHUYCCKUC
SABJICHUA (npoueccm), HCIIOJIb3YA (1)I/I3I/I‘-ICCKI/IC BCJINYUHBI: SHGKTpI/I‘leCKI/Iﬁ 3apsn,
SJICKTPHUYECCKOEC I10JIC, HaprDKéHHOCTB IoJIA, MOTCHIHAJI, Pa3HOCTH IMOTCHIMNAIOB,
Ipu OIHNCAHUU TMPABUIIBHO TPAKTOBATH (I)PI3PI‘-ICCKPII>1 CMBICJI HCITOJIB3YEMbIX
BCJIIMYHH, HUX 0003HaUeHU U CAWHUIBI, YKa3bIBaTb q)OpMy.]'H)I, CBA3BIBAOIINEC
JaHHYIO (1)I/ISI/I‘ICCKyIO BCJIMYHHY C APYTHUMU BCINYHUHAMU

aHAIM3UPOBATH (PU3MUYECKUE TPOLIECCHI U SIBICHUS, UCIIOJIBb3YS (PU3NUECKHE 3aKOHBI
U IPUHLUIBL: 3aKOH BecemupHoro tarorenus, I, II u III 3axonel HeroToHa, 3akoH
COXpPAHEHNsT MEXAaHMYECKOW SHEPruH, 3aKOH COXPAHEHUs HMITYJbCa, IMPUHIUII
CYNEPIO3ULIMY CWJI, IIPUHLUII PABHOIPABHUS HHEPLHUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJIIPHO-KHHETHYECKYI0 TEOPHUIO0 CTPOCHMS BEIECTBA, TAa30BBIE 3AKOHBI,
CBA3b CpEAHEH KHHETHUYECKOW DHEPrUU TEIJIOBOIO JABUXKEHUS MOJEKYNI C
abCOIOTHON TemIepaTypou, epBbI 3aKOH TEPMOJIUHAMHUKHU; 3aKOH COXpaHEHUs




AJIEKTPUUYECKOTO 3apsifa, 3akoH KylloHa; TpuW 3TOM pa3inyarh CIOBECHYIO
(hOpMyIMPOBKY 3aKOHA, €r0 MaTEMAaTHUECKOE BBIPAXKCHHE M yCIOBHS (TPaHHMIIBI,
00J1aCTH) MPUMEHHUMOCTH

10.8

OOBSICHIATH OCHOBHBIC MPUHLMUIIBI JIEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3uyaTh YCIOBUS UX OE30MACHOTO UCTIOIL30BaHUS B MOBCEAHEBHON
KHU3HU

10.9

BrimoaaaTte SKCHICPUMCHTHI 110 UCCIICAOBAHNUIO (I)I/I3I/I‘-IGCKI/IX SIBJICHUU U IIponeccoB
C MICTIOJI30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUH; TIPU 3TOM (POPMYIIUPOBATH
npoOiieMy (3a/1a4y) U THIIOTE3y Y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY H3
MPEJUIOKEHHOT0 000PYI0BaHUSs, IPOBOIUTH OIBIT U (POPMYITUPOBATH BBIBOIBI

10.10

Ocy1ecTBISTh MPsIMbIe U KOCBEHHBIE U3MEPEHUS (DU3HUUECKUX BEIMYUH; IPU ITOM
BBIOMpATh OMTUMATBHBINA CIIOCO0 M3MEPEHUS U MCIIOJIb30BATh U3BECTHBIC METOIBI
OIIEHKH MOTPEIIHOCTEN U3MEPEHU I

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXTy (PU3NUECKUMU BETMUMHAMHU C UCIIOJIb30BaHUEM
OpSIMBIX M3MEPEHHMU; TMPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl NOJYYEHHOM 3aBUCUMOCTH (DU3MYECKMX BEJIUYMH B BUJAE TaOIMUI] U
rpaUKoB, J€J1aTh BBIBOJBI 10 PE3yJIbTaTaM MCCIEIOBAHUS

CoOimoiate TpaBmiia 0€30MACHOTO TPyJda NPHU MPOBEICHUH HCCICIOBAaHUN B
paMKax y4eOHOTo SKCIEPUMEHTa, Y4eOHO-MCCIICAOBATEILCKONM M TMPOCKTHOMN
JEeSATEIILHOCTH C MCIOJIB30BAHUEM U3MEPHUTEILHBIX YCTPOMCTB U JTAOOPATOPHOTO
o0opynoBaHus

10.13

Pematn paC‘IéTHbIe 3aJa4dyu C ABHO BaﬂaHHOﬁ (1)I/I3I/I‘16CKOI‘/'I MOZCIIbIO, UCIIOJIb3YA
(bH3I/I‘-I€CKH€ 3aKOHBI U IPUHIMUIIBI; HA OCHOBC aHAJIM3a YCJIIOBHA 3aa4un BI)I6I/IpaTI)
(bI/ISI/ILICCKYIO MOJCJIb, BbIICIATH (bHBI/I‘ICCKI/Ie BCIIMYHMHBI H (1)OpMy.TIBI,
HGO6XOIII/IMI>IG s e€ peucHusA, MPOBOANTH paC‘IéTI)I MU OLCHUBATH PCAJIbHOCTH
IOJIYYCHHOTI'O 3HAUCHUA (I)I/I3I/I‘IGCKOI71 BCIINYHHBI

10.14

10.15

Pemare kadecTBEHHBIC 3aJa4d: BBICTPAWBATH JIOTUYECKH HETMPOTHBOPEUYUBYIO
LENOYKY PACCYXKJICHUH C OMOpO Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(buznvecKue SBICHUS

Wcnonb3oBath npu pemieHUH y4eOHBIX 33/a4 COBPEMEHHbIE MH(OPMAIMOHHBIE
TEXHOJIOTUH Ul TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU U NIPEACTaBICHUS
y4eOHOM M Hay4yHO-NIONYJISpPHONM HWH(POpPMalMU, MOJIYYEHHOW U3 pa3INMYHbIX
MCTOYHUKOB; KPUTUYECKH aHAJIU3UPOBATh MOJIydyaeMyro HH(OpMaLnio

10.16

[TpuBOANTE MpHUMEPHI BKJIaJa POCCHMCKUX M 3apyOekHbIX YUEHBIX-(DU3MKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXAIOIIEro MHupa, B pa3BUTHE
TE€XHUKU U TEXHOJIOTUI

10.17

10.18

11 KJIACC

Hcnonb30BaTh TEOpETHUECKUE 3HAHUA MO (PU3HMKE B MOBCEAHEBHOM KU3HH JUIS
oOecrnieueHrs 0€30MaCHOCTU TNpHU OOpalleHWu ¢ MpUOOpaMM M TEXHUYECKUMHU
YCTPONCTBaMH, JUIsl COXpAaHEHUS 37I0POBbsl M COOJIIOJICHHSI HOPM HKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOIIEH cpee

PaGotath B rpymnme ¢ BBIIOJHEHHEM pPa3MYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBHO PaCHpeleisaTh OOS3aHHOCTH H
IJIaHUPOBATH ACATCIBHOCTE B HECTAHAAPTHBIX CUTYalluAX, aICKBATHO OLNCHUBATH
BKJIAJ] K&KJIOTO U3 YYACTHUKOB TPYIIIBI B PELICHHE pacCMaTpUBaeMOi MpoOIeMbl




Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTe/IbHOW MPOrPaMMBbl CpeIHero 001ero 00pazoBaHus

11.1

11.2

JleMOHCTpUpOBAaTh Ha MpHUMeEpax posib U MecTo (GU3MKKM B (POPMHUPOBAHUU
COBPEMEHHOM HAy4yHOM KAPTUHBI MHpa, B Pa3BUTUM COBPEMEHHOM TEXHHUKU U
TE€XHOJIOTUH, B IPAKTHUYECKON NEATEIBHOCTH JIOACH, LIEIIOCTHOCTh U €IUHCTBO
¢bu3nvecKoil KapTUHBI MUpa

VY4uThIBaTh I'paHULIbI IPUMEHEHUS U3YYEHHBIX (U3NYECKUX MOJENEH: TOUeUHbI
JNIEKTPUYECCKUH 3apsl, sAepHas MOZEIb aTOMa, HyKJIOHHAs MOJIEIb ATOMHOIO A1pa
IIPU pEeLIeHUH (PU3UUECKUX 3a]a4

11.3

11.4

Pacrio3HaBath (usudeckue siBIeHHs (IPOLECChI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB 3JICKTPOJIMHAMUKH W KBAHTOBOU (DU3MKH: SJICKTPHUUCCKAs IPOBOUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JCUCTBHS TOKA, B3aMMOJICHCTBHUEC
MAriuToOB, OSJICKTPOMArouTHAad WHAYKIHA, HeﬁCTBHe MarHuTHOro 1moJjsd Ha
MPOBOJHUK C TOKOM M JBWKYIIHICS 3apsi, 3JCKTPOMArHUTHbIC KOJIEOaHUS W
BOJIHBI, TMPSMOJIMHEWHOE PACHpPOCTPAHCHUE CBETa, OTPaKEHHE, HPEIOMIICHUE,
uHtepdepeniys, mudpaxkius W OOSIPH3AIUSA  CBETa, TUCIEPCHS  CBETa,
dotoanekrpuyeckuit 3¢ ekt (poroaddext), cBeToBOE AaBICHNE, BOSHUKHOBEHUE
JMHEHYATOr0 CIEKTpa aToMa BOJOpPOJA, CCTECTBEHHAas W HCKYCCTBEHHAs
PaaOaKTUBHOCTD

OnuceiBaTh HN3YUCHHBIC CBOMCTBaA BeIIIECTBa (E)JIGKTpI/ILICCKI/IC, MAarHuTHBIC,
ONTUYECKUE,  JJNEKTPUYECKYID  MPOBOJUMOCTh  Pa3IUYHBIX  Cpea) W
OJICKTPOMArHuTHBIC ABJICHHUA (HpOIIGCCI)I), HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/I€ BCIIMYUHBI:
ANEKTPUYECKUH 3apsijl, CUja TOKa, AJIEKTPUYECKOE HAIpPsDKEHUE, AIIEKTPUUECKOe
COMPOTHUBIIEHUE, pa3HOCTh moTeHnumanoB, IJC, pabora TOKa, WHIYKIUSA
MarHUTHOTO oA, cuia Awmmepa, cuina JlopeHlla, MHAYKTUBHOCTh KAaTYILKH,
OHEPIUsA SJICKTPUICCKOTO U MArHUTHOI'O HOJICI>'I, nepuoa U 4acrora KoneOanuii B
Koje0aTeNbHOM KOHTYpE, 3apsii M Ccuja TOKa B MPOIEcce TapMOHUYECKHX
AJIEKTPOMArHUTHBIX KoJieOaHUH, POKYCHOE pacCTOSIHUE U ONITUYECKAsl CUJIa JIMH3BI,
MpU OMHCAHMM TPABHIBHO TPAKTOBaTh (PU3UYECKHH CMBICT HCIOIb3yEMbIX
BEINYNH, HUX 0003HaueHusa u CAWHUIBI, YKa3bIBATb (1)0pMy.J'IBI, CBS3bIBAKOIIINC
JaHHYI0 (PU3MYECKYIO BEJMYUHY C APYTUMHU BeJTMYUHAMU

11.5

OnuceIBaTh U3y4eHHbIE KBAHTOBBIE SIBJICHUS M IIPOLIECCHI, UCIIONB3Ysl (PU3HUECcKUe
BEJIMYHUHBI: CKOPOCTh IEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETA,
SHEPrHs U UMIYJIbC (POTOHA, IEPUOJ MOTypaciajia, SHEPT sl CBA3H aTOMHBIX S7Iep;
IIpU OINKUCAHUU MPABUIBHO TPAKTOBATh (PU3UYECKUH CMBICI HCIONIb3YEMBIX
BEJIMYMH, MX OOO3HAUYEHHUs U EIUHUIIbI; yKa3blBaThb (OPMYIBI, CBS3bIBAIOIIME
JaHHYI0 (U3UYECKYI0 BEJIUYHMHY C APYTMMH BEIMYMHAMH, BBIYUCISATH 3HaUEHUE
¢bu3nyecKOi BeTUYMHBI

11.6

AHanu3upoBaTh (U3MYECKUE NPOLECCHl U SBJIEHMS, HCIONIBb3Ys (U3HUECKUe
3aKOHBI M MPUHLIMIIBL 3aKOH OMa, 3aKOHBI ITOCIEA0BATENBHOIO U MapaJIENbHOIO
COEMHEHHS MPOBOJHUKOB, 3aKOH JDkoyns — JleHua, 3aKOH AJIEKTPOMarHUTHOM
MHIYKIIMH, 3aKOH IPSIMOJIMHEMHOTO paclpOCTPAHEHUs CBETa, 3aKOHBI OTPa’KEHUS
CBEeTa, 3aKOHBI MPEJOMJICHHUSI CBETa, ypaBHeHUe ODWHuITeiHa mia doTtodddexra,
3aKOH COXPAHEHMS DHEPIUHU, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXPAHEHUs
AIEKTPUYECKOTO 3aps/ia, 3aKOH COXPaHEHUsI MacCOBOT0 4YHucia, moctynarsl bopa,
3aKOH  pPaJMOaKTHMBHOIO  pacmaja; @pH 3TOM  pas3inyaTh  CIOBECHYIO
(GhOpMyYIHPOBKY 3aKOHA, €70 MaTeMaTH4YE€CKOE BbhIpaXKEHHE U YCIOBUA (TpaHHULIbI,
00J1acTH) MPUMEHUMOCTH

11.7

Ornpenenarb HaNpaBlIEHUE BEKTOPAa MHAYKIIMM MATHUTHOTO MOJISI MPOBOJAHHUKA C
TOKOM, cHJIbl Amrniepa u cuibl JIopeHia




11.8

CTpouTh M ONMUCHIBATH M300paKEHHUE, CO3/]aBaeMOE TUIOCKHM 3€pPKajoM, TOHKOH
JIMH30U

11.9

BBITIOMHATE AKCIIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3NYECKUX SIBIICHUN U TPOIIECCOB
C UCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEpPEHUH; MpU 3TOM (HOpMYyITUPOBATH
npobnemy (3a1a4y) ¥ TUIIOTE3y y4eOHOTo SKCIIEpUMEHTa, COOMPATh YCTAaHOBKY U3
MIPEIJIOKEHHOT0 000PYA0BaHUS, TPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBO/IBI

11.10

11.11

Ocy1ecTBIATh NPSAMbIE U KOCBEHHBIEC H3MEPEHHsI (PU3UYECKUX BEIIMYHMH; IPU 3TOM
BbIOMPATh ONTUMAJIbHBIN CIIOCO0 U3MEPEHMS U UCIOIb30BATh U3BECTHBIE METO/IbI
OLICHKH ITOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH (DU3MUYECKUX BEIMYMH C HCIOJIB30BAHUEM TMPSMBIX
U3MEpPEHHH; TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHpPOBATH DPE3yabTAThI
MOJTyYEHHOM 3aBUCUMOCTH (DM3MYECKHX BETUYMH B BUZAE TaOIHMIl M TIpadHUKOB,
Je7aTh BBIBOJBI 110 PE3YJIbTATaM HCCIICTOBAHUS

11.12

11.13

11.14

11.15

11.16

CoOmoaTh TpaBmiia 0€30MACHOTO TpyJa MHPU MPOBEICHUU HCCICIOBAaHUN B
pamMKax y4eOHOTO SKCHEPUMEHTa, Y4eOHO-HCCIEeI0BATEIbCKOM M MPOEKTHOMN
JESITEIIBHOCTH C UCIIOJIb30BAHUEM M3MEPHUTEIBHBIX YCTPOMCTB U J1a00paTOPHOTO
o0opyaoBaHUS

Pemarp pacu€THblie 3a7a4u ¢ SBHO 3aJIaHHOW (DM3HUYECKON MOJIEIBIO, HCIIOJIB3Ys
(du3nvecKre 3aKOHBI U MPUHIIMIIBL, HA OCHOBE aHaJM3a yCJIOBUs 3aJla4i BEIOUPATh
¢u3NYeCcKyr0 MOjeNb, BBIACIATH (PU3UUECKHUE BEIMYUHBI H  (OPMYIIHI,
HEOOXOJUMBIC Uil €€ pPEelICHUs, MPOBOJUTh Pacu€Thl M OLEHHBATH PEabHOCTD
MOJTYYEHHOTO 3HaYCHHS (PU3NIECKON BETUIUHBI

Perrate kauecTBEHHBbIC 3a/a4yM: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPCUUBYIO
[ETOYKY PaCCyXKJCHHI C OMOpPOH Ha W3ydeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(busnueckue ABICHUS

Vcnonb30BaTh MpHU peLIEHUH Y4eOHBIX 3a]lad COBpPEMEHHbIE HMH(pOpPMalMOHHbIE
TEXHOJIOTHH Ul TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALNN U IPEICTABICHUS
y4eOHOM M Hay4HO-IOMYJIIPHOM HHGpOpPMaLKK, NOJIYYEHHOW M3 PpazIMuHBIX
MCTOYHUKOB; KpUTHUECKH aHAJIU3UPOBATh NOJy4aeMy0 HH(pOpMaIIHIO

OOBSACHATh MPUHLMIIBI JEHCTBHUS MalllMH, NPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3nuyaTh yciaoBUs MX O€30MaCHOTO MCIIOJIb30BaHMsI B TOBCEHEBHOM KU3HU

11.17

[IpuBoANMTE TpUMEpHl BKJIAAA POCCHUMCKUX M 3apyOSKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKd, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE
TE€XHUKU U TEXHOJIOTUH

11.18

11.19

Hcnonb30BaTe TeOpeTHUYECKHE 3HAHUS MO (DU3MKE B MOBCETHEBHOM KM3HM JUIS
oOecrnieueHns O€30MacCHOCTH MpH oOOpalleHuu ¢ NpudopaMu M TEXHUYECKUMU
yCTpOHCTBaMH, A1 COXPAHEHUs 37J0POBbsl U COOJIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH cpee

Paborarh B rpynme ¢ BBIIIOJHEHUEM pa3IMYHBIX COLMATIBHBIX POJIEH, IUIaHUPOBATh
paboTy TpyMIbl, PAaLMOHAIBHO paclpeAessaTh O00f3aHHOCTH U IIJIAHUPOBATh
ACATCIbHOCTh B HECTAHAAPTHBIX CUTyallUdaX, aACKBATHO OLICHUBATDH BKJIAJA KaXXJI0T'O
U3 YYaCTHUKOB I'PYIIIIBI B pEIICHUE pacCMaTpUBAEMON POOIIeMbl




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Koxa
pa3nena

Kon

NpoBepsieMoOro
3J1eMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

OU3NKA 1 METO/JbI HAYYHOI'O ITIO3HAHU A

1.1

1.2

2.1.1

®usuka — Hayka o npupoge. Hayunele Meronbl TO3HAHHA
OKpyXKaromero mupa. Poib 3KcnepuMeHTa M TEOPUM B IIPOLECCE
MO3HAHUS PUPOABI. DKCIIEPUMEHT B (pU3HKe
MogenupoBanue (u3nYecKux SBICHUH u mporeccoB. Haydnsie
runore3bl. Gusnyeckne 3aKOHbI M TEOpPUH. |'paHUIBl MPUMEHMMOCTH
¢usnueckux 3akoHOB. [IpuHimn coorBercTBUs. Poib u MecTo (pu3nku B
(GOopMHpPOBaHMM  COBPEMEHHOM  HayyHOW  KapTMHbI MHpa, B
IIPAKTUYECKON JEeATEIbHOCTH JIIOICH
MEXAHHUKA
KMHEMATHKA

Mexannyeckoe  jaBuwkeHHe.  OTHOCHUTENBHOCTH  MEXaHMYECKOTO
nerxkeHus. Cucrema otcuéra. TpaekTopust

2.1.2

[lepemerienue, CKOPOCTh (CpeaHssi CKOPOCTb, MTHOBEHHASI CKOPOCTh) U
YCKOPEHHE MAaTepUaIbHON TOYKH, HUX MPOCKIUU HA OCU CHUCTEMBI
koopauHat. CrojkeHue nepeMelIeHni U CI0KEHHEe CKOPOCTen

2.1

2.1.3

2.14

2.1.5

2.1.6

PaBHOMEpHOE UM paBHOYCKOPEHHOE MPSMOJIMHENHOE JBUXKCHHE.
I'paduku 3aBUCHUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHUS, NMyTH U
IIEpEMEILICHUS MaTEPUAIBHON TOYKH OT BPEMEHHU

CBoOoaHoe nageHue. Y cKkopeHrue cBOOOIHOTO MaeHUs
KpuBonnHeliHoe nBuxeHue. PaBHOMEpHOE NBMKEHHE MATEpUAIbHON
TOYKU [0 OKPYKHOCTH. YTJOBas CKOPOCTb, JUHEHHAas CKOPOCTb.
Ilepuon n yactora. LleHTpOoCTpEMUTENIEHOE YCKOPEHHE

TexHu4eckue ycTpoucTBa: ClIUIOMETP, IBUKEHUE CHAPSAIOB, LICITHBIE U
PEMEHHBIE TIepelauu

2.1.7

[Ipaktuueckne  paboTel.  V3MepeHHe  MTHOBEHHOW  CKOPOCTH.
HccenenoBanue COOTHOLIEHUS MEXKYy YTSIMU, IPOMJICHHBIMU TEJIOM 3a
noclneaoBaTeIbHbIe paBHBIE MPOMEKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JBHKCHHH C HAYAJILHOW CKOPOCTHIO, PABHOW HYITIO.
W3ydeHue NBUKEHUS IapyKa B BI3KOM KHUAKOCTH. M3ydeHne nBuxKeHus
Temna, OpOIIEHHOTO TOPU30HTAIBHO

JMHAMUKA

2.2

22.1
2.2.2

223

224

IIpunnun orHocutensHocTH ['amunes. IlepBeiii 3akoH  HbroToHa.
NuepumanbHbIe CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIUIT Cynepno3uiuy Cui

Bropoii 3akoH HproToHa 1711 MaTepuaJbHOW TOYKM B WHEPLHUAIBHOMN
cucreme otcuéra (MCO). Tpernii 3akoH HploTOHa /17151 MaTepuabHBIX
TOYEK

3akoH BceMHpHOro TsaroteHus. Cuma Tsoxectu. llepBas kocMuueckas
CKopocTh. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuina tpenusi. Cyxoe tperue. Cuna TpeHUs CKOJBKEHUS U CUJla TPEHUS
nokosi. Koaddunuent tpenus. Cuna COMpOTHUBICHUS TP JIBUKEHUU
TeJa B )KUJIKOCTH WJIM Ta3e




[TocTymarenbHOEe W BpamiaTelbHOE ABMKEHHUE aOCONIOTHO TBEPIOTO

2.2.7
Tena
298 MOMEHT CWIbl OTHOCUTENBHO OCH BpaleHud. Ilnedo cuibl. YcnoBus
paBHoBecus TBEpAoro tena B UCO
299 TexHuueckue ycTpoilcTBa: MOAIIMIHUKYU, JBUXKEHHE HCKYCCTBEHHBIX
CIIyTHUKOB
[IpakTuueckue pabothl. M3yueHue ABMKeHUS Opycka MO HAKJIOHHOMN
IUDIOCKOCTM IO  JEHWCTBMEM HECKOJIbKMX cuil. MccinenoBanue
2910 3aBHCHUMOCTH CHJI YIPYTrOCTH, BO3HHMKAIOUIMX B JehopMUpyeMOil
NpY)KHHE W PE3UHOBOM 00pasle, OT BEIWYMHBI HX Je(hOpMalHy.
HccnenoBanue yciioBU paBHOBECHS TBEPIAOrO Teja, UMEIOLIET0 OCh
BpallleHUs
3AKOHBI COXPAHEHN A B MEXAHUKE
231 Nmnynbee MaTepuanbHOW TOUKHM, CUCTEMBI MAaTEpUAIbHBIX TOYEK.
MMIynbC crilbl 1 ”3MEHEHUE UMITYJIbCa Tea
2.3.2 3akoH coxpaHeHus umiynbca B MCO. PeakTuBHOE qBUXKEHUE
233 PaGora cunbl
234 Mo1HoCTb CUJIbI
235 KI/IHGTI/I‘-IGCKafI SHEpPIrWsl  MarepualbHOM  TOouku. Teopema o
KHMHETUYECKON SHEpruun
[lorenumaneHas  3Heprusa. lloTeHuumanbHass  SHEPrus  ympyro
23 2.3.6 neGopMHpOBaHHOW TPYKUHBL. [loTeHIMaNbHas SHEPrUs Teia BOIU3U
IIOBEPXHOCTU 3€MJIU
[loTenumnaneHple ¥  HENOTEHUHUANbHBbIE CUJBL. CBSI3b  pabOTHI
2.3.7 HENOTEHUUAIbHBIX CHWJI C W3MEHEHHMEM MEXaHWYECKOM HHEepruu
CHUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEpruu
2.3.8 Yipyrue u Heynpyrue CTOJIKHOBEHUS
23.9 TeXHqucm:Ie YCTPOMCTBA: JBHJKEHHE PAKET, BOJOMET, KOIIep,
IPYKUHHBIN TUCTOJET
[IpakTuyeckne paboTel. M3yuyeHue CBsI3U CKOpOCTeM Ten Mpu
2.3.10 HeynpyroMm ynape. VMccnenoBanue cBsizu pabOThl CHIIBI C U3BMEHEHHEM
MEXAHUYECKON SHEPTUHU Tella
3 MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU
OCHOBHBIE ~ TIOJOXEHUS  MOJIEKYJISPHO-KMHETUYECKOW  TEOpHH.
3.1.1 bpoynosckoe aBmwxkenue. [uddysua. Xapakrep ABUKEHUS U
B3aMMOJEHCTBHSI YAaCTHI] BELLIECTBA
310 Mozvlenn CTPOEHMS Ta30B, XUAKOCTEH U TPép,I[LIX TeJ U OOBSICHEHUE
CBOICTB BellleCTBa HA OCHOBE 3TUX Mojelei
3.1.3 Macca monekyin. Konmnuectso Bemectsa. [locrossHHas ABoraapo
31 314 TemoBoe paBHOBecue. Temmeparypa u e€ wusMmepenue. Illkana
temriepatyp Llenbcus
315 Mopenb HJICANBHOTO  rasa. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUH HICATbHOIO ra3a
316 AbGcoutoTHas TeMIiepaTypa Kak Mepa cpeJHel KMHETHYECKOW YHEepPruu
TEIUIOBOTO JABM)KEHHUA yacTull raza. [llkana remneparyp KenbBuna
3.1.7 Vpasuenue Knaneiipona — Menneneesa. 3akon JlaibToHa
318 I'a3oBble 3akoHbl. M30omponeccsl B HMI€alNbHOM ra3e € IOCTOSHHBIM

KOJIMYECTBOM BEIIIECTBA: M30TepMa, H30X0pa, n3o0apa




3.1.9 TexHuyeckue ycTpoiicTBa: TepMOMETp, OapoOMeTp
[Ipaktrueckue paboTel. M3mMepeHuMe Macchl BO3ayXa B KJIACCHOM
3.1.10 KoMHaTe. MccnenoBanne 3aBUCUMOCTH MEXly TapaMeTpaMH COCTOSTHUS
pa3pexKEHHOro ra3a
OCHOBbI TEPMOJMHAMUWKIA
391 TepmoauHaMuueckas cucrema. BnyrtpeHnHss JHEprus
- TEPMOJIMHAMUYECKON CUCTEMBI U CITOCOOBI €€ N3MEHECHHUS
399 KonunuectBo Temnotsl u pabota. BHyTpeHHsS SHEPrUusi 0IHOATOMHOTO
UJIeaIbHOTO ra3a
Buasl Temonepenaun: TEIIONPOBOJHOCTb, KOHBEKILIMS, H3JIyYCHHE.
3.2.3 TenmoémkocTh Tena. YaenbHas TEIUIOEMKOCTh BeliecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPU TEIJIoNepeaue
IlepBbii 3akOH TepMoAuHAaMUKHM. IIpuMeHeHuMe mepBOro 3akoHa
324 TEPMOJMHAMUKHA K u3omporeccam. ['padudeckas wuHTEpHpeTanus
3.2 paboTsI raza
TenmoBbie MamuHbl. [IpUHIUIIBI  AEHCTBHS  TEIUIOBBIX  MAIIWH.
395 [IpeoOpazoBanus »HEPrUM B TEIUIOBBIX MamuHax. KoaddunueHt
nosiesnoro nevictus (nanee — KIIJ[) termoBoit mammnel. Hukn Kapuo
u ero KIIJI
Bropoit 3akoH TepmoauHamuku. HeoOpaTtumocTh IpoleccoB B
3.2.6 npupoae. TemaoBble  ABUTATENU.  DKOJOTHYECKHE  MPOOIIEMBI
TEIJIOPHEPTETUKH
397 TexHuveckue ycTpoucTBa: IBUraTeh BHYTPEHHET0 CropaHusi, ObITOBOM
XOJIOAWJIBHUK, KOHJAUIIMOHED
3.2.8 [IpakTuueckue padbotsl. U3MepeHue yaenpHOM TemI0EMKOCTH
ATPEI'ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE I[TIEPEXO/IbI
[TapooGpazoBanue u KoHIeHcauus. VcrnapeHue u KumeHue. YaenbHas
3.3.1 TEII0Ta MapooOpa3oBaHMs. 3aBUCHUMOCTb TEMIEpaTypbl KHUIIEHUS OT
JTABJICHUS
3.3.2 AOCOII0THAs M OTHOCUTENIbHAS BIQXKHOCTh Bo3/lyXa. HachlleHHbIi nap
333 Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU3OTPOIHS
33 CBOMCTB KpUCTAIIOB. JKuakue kpuctamibl. COBpeMEHHbIE MaTepUaIbl
' 334 [InaBneHne u KpucTauM3auus. YJAelbHas TEIIoTa IUIABJICHHUS.
CyOnumarus
3.35 VYpaBHeHHe TerI0BoOro d6agaHca
TexHu4yeckue yCTpOWCTBA: TUTPOMETP U ICHXPOMETP, KaJOpUMETD,
3.3.6 TEXHOJIOTUM TIOJYyYEHUsS COBPEMEHHBIX MaTepualioB, B TOM YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUHU
3.3.7 [IpakTuueckue padboTsl. Mi3MepeHue BIaXXHOCTH BO3AyXa
4 OJIEKTPOAMMHAMUKA
DOJIEKTPOCTATHUKA
411 DnekTpuzanus Tell. DJeKTpU4ecKuid 3apsa. [[Ba BuAa 3JEKTpUUYECKHUX
3apsiioB
4.1.2 [IpoBOTHMKH, AUDIIEKTPUKHU U MOJYIIPOBOAHUKH
4.1 4.13 3aKOH COXpaHEHHs dJIEKTPUUECKOTO 3apsia
4.14 B3aumopericteue 3apsiioB. 3akoH Kynona
Onektpuueckoe 1mosne. Hanpsyk€HHOCTh  3JEKTPUYECKOTO  IMOJIS.
4.1.5 [Tpunmun cynepno3unuu. JIMHUM HANpsHKEHHOCTH  DJIEKTPUUYECKOTO

I1O0JIA




416 Pabora cun snekrpoctatmueckoro mons. [lorennuman. PasHocTh
MOTEHIMAJIOB

417 [IpoBOIHHMKK M JUAJIEKTPUKUA B TOCTOSTHHOM 3JEKTPUUYECKOM IIOJIE.
Jusnekrpudeckasi IpOHUIIAEMOCTb

418 Onekrpoémkocth.  Konnencarop.  DNEKTpOEMKOCTh  IUIOCKOTO
KOHJIEHCAaTOpa. DHEprus 3apsHKEeHHOT0 KOHIeHcaTopa
Texuuueckue yCTpoOiicTBA: 3NEKTPOCKOTI, 3IEKTPOMETP,

4.1.9 AJIEKTPOCTATUYECKAsT  3allWTa,  3a3eMJICHUE  DJIEKTPONpPHOOPOB,
KOHJEHCATOP, KCEPOKC, CTPYHHBIA IPUHTED

4.1.10 [IpakTrueckue paboTel. I3MepeHne 31eKTpoEMKOCTH KOHIEHCATOPa

[TOCTOSHHBIN SJIEKTPUYECKU TOK. TOKU B PA3JIMYHBIX CPEJJAX
401 VYcnoBus  CyIIECTBOBaHHUS MOCTOSIHHOTO — JJIEKTPUYECKOTO  TOKa.
o Wcrounnku Toka. Cuia Toka. [locTossHHBINA TOK

4.2.2 Hanpsokenue. 3akon OMa 1715 yyacTka ey

4.2.3 DJIEKTPUUYECKOE CONMPOTUBIICHUE. Y IETTLHOE COITPOTUBIICHUE BEIIECTBA

404 [locnenoBarenbHOe,  MapajjieibHOE,  CMEIIAHHOE  COEIMHEHHUE
MIPOBOTHUKOB

4.2.5 Pabora anekrpudeckoro Toka. 3akoH J[xoymst — JIenma

4.2.6 MOIIHOCTD JEKTPUIYECKOTO TOKA
eKTpoABIKYyIas cuina (nanee — 9/1C) 1 BHyTpeHHEe CONPOTUBICHUE

4.2.7 UCTOYHUKA TOKa. 3aKoH OMa AJis MOTHON (3aMKHYTOM) 3JIEKTPHUECKOM
uenu. Koporkoe 3ambikanne

498 DNEeKTpOHHAs MPOBOJUMOCTb TBEPIABIX METAJUIOB. 3aBUCHUMOCTH
COTNPOTHUBIICHUS] METAJIJIOB OT TeMIiepaTypbl. CBEpXITPOBOIUMOCTh

4.2.9 DnekTpuueckui TOK B Bakyyme. CBOICTBA 3JI€KTPOHHBIX ITyYKOB

4.2 [HonynpoBonnuku. CoOCTBEHHass M INpUMECHass MPOBOJUMOCTb

4.2.10 NOJIypoBOJHUKOB. CBoiicTBa p-n nepexona. IlonmynpoBonHHUKOBBIE
puOOpbI

4911 DONEeKTpUYECKH  TOK B DJIGKTPOJUTAX.  DJIEKTPOJIUTHUYECKAS
JUCCOIMaIs. DIEKTPOIU3
DneKkTpruyeckuil TOK B razax. CaMOCTOSITENIbHBIA M HECAMOCTOSI TENbHBIN

42.12 paspsia. PaznuuHble TUIBI  CAMOCTOSITENBHOIO paspsna. MomaHus.
[Tma3ma
TexHuuyeckue  yCTpOMCTBA:  aMIEpMETp, BOJBTMETP, peocCTar,
HUCTOYHHUKHU TOKa, AJIEKTPOHArpeBaTEIbHBIC IpUOOPHI,

42.13 AIIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETpP  COINPOTHUBIECHUS,
BaKyyMHBIN MO, TEPMUCTOPHI u ¢dboTOpe3ncTopHl,
MTOJIYITPOBOJTHUKOBBINA TMOJI, TAJIbBAHUKA
[Ipaktrueckue paboTel. M3ydeHue  CMEMIAaHHOTO  COCIUHEHUS

4914 pPE3UCTOPOB.
N3mepenne 3/]C ucToOUHNKA TOKA U €T0 BHYTPEHHETO COITPOTHUBIICHMUS.
Habmroienue anekrponusa

11 KIIACC
Kon Kon
nposepsieMoro IIpoBepsiemble 3J1eMEeHTHI COAePKAHUS
PasAeId |, rementa
4 OJIEKTPOAMHAMUKA




MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

4.3.1 TlocTosHabIe MarHuTel. B3anMoaelicTBUE TIOCTOSHHBIX MAarHUTOB
MaruutHOoe  mosie.  Bexkrop  MarHuTHOM — MHAYKUMH.  [IpuHumn

43.2 cynepno3uiuu. JluHuM MarHuTHOM WHAYKUMHM. KapTuHa JUHHI
MarHUTHOM MHAYKIMH MOJISl TOCTOSTHHBIX MAarHUTOB
MaruuTHO€E 1moJie MPOBOAHMKA C TOKOM. KapTrHa JTUHHUI MOJIA JJIMHHOTO

4.3.3 MPSIMOTO IPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHUKA, KATYIIKHU C
TokoM. OnbIT Opcrena. BzaumoeiicTBie NpoBOJHUKOB C TOKOM

4.3.4 Cuna Amnepa, €€ MOyJIb U HalIPABJICHUE

435 Cuna Jlopenua, e€ monaynb M HampaBiieHHe. [IBWKeHUE 3apsyKeHHOU
YacTHULIbI B OAHOPOJTHOM MarHUTHOM ToJie. Pabota cumbl JlopeHia

4.3.6 SIBIIeHME AINEKTPOMArHUTHOM MHAYKIIUU

43 4.3.7 [ToTok BekTOpa MAarHUTHON UHIYKIIMH

4.3.8 O/1C unaykuuu. 3aKOH MIEKTPOMarHuTHOW nHAykuuu Papanes

43.9 BuxpeBoe nsnexktpuueckoe mnozne. OJIC HMHAYKUMH B IPOBOJHUKE,
JIBUKYIIEMCS IOCTYIIATEIbHO B OJTHOPOJJHOM MarHMTHOM I10J1€

4.3.10 [IpaBuo Jlenna

43.11 NunyktuBHOCTD. SIBNeHue camounaykuuu. 9J[C caMoOMHAYKIMHU

4.3.12 OHeprus MarHUTHOT'O T0JIS1 KATYLIKH C TOKOM

4.3.13 DNEKTPOMArHUTHOE 110JIe

43.14 TexHudeckne yCTPOWCTBA: TIOCTOSIHHBIE MAarHUTBI, AJIEKTPOMArHHUTHI,
AJIEKTPOABUIaTelb, YCKOPUTEIIN HJIEMEHTAPHBIX YACTHLL, MHAYKIIMOHHAS [I€Yb
[IpakTuueckue paboThl. M3yueHne MarHUTHOTO TOJISL KATYIIKH C TOKOM.

4.3.15 UccnenoBanue ACHCTBUS IMOCTOSSHHOTO MarHuTa Ha pamMKy C TOKOM.
HccnenoBanue siBIeHUs 31€KTPOMarHUTHOM MHIYKIIUU

5 KOJIEBAHUA 11 BOJIHBI
MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A
511 Konebarenbuast cuctema. CBoOomaubie Konebanus. ['apmoHnueckue
o konebanus. [lepuon, gacrora, amrumnryaa u gaza kojgedaHuM

5.1.2 [Ipy>xMHHBINM MagTHUK. MaTeMaTU4ECKUN MAasITHUK

513 VYpaBHeHHe  rapMoHHUYecKMX  Konebanuwii.  KuHematmueckoe U
JTUHAMHUYECKOE OMMCaHNE KOJIeOaTeTbHOTO TBUKEHUS
[IpeBpamienue »HHEpruM NpU TapMOHUYECKUX KojeOaHusix. CBs3b

5.14 aMIUTUTYABI KOJIeOaHUI MCXOAHON BEIMUMHBI C aMILTUTYJaMH KoJeOaHuit
€€ CKOPOCTHU U YCKOPEHHUS
Konebarenpusbiii kKoHTYp. CBOOOIHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUs B

51 5.1.5 ujeanbHOM KoJebaTeIbHOM KOHTYpe. AHAIOTHS MEXIYy MEXaHHMUECKUMU
) 1 DJIEKTPOMArHUTHBIMU Kosebanusimu. ®opmyna Tomcona

5.1.6 3aKOH COXpaHEHHUs SHEPTUH B HICATTLHOM K0JIe0aTeTbHOM KOHTYpE

517 Boinyxkaennsle MexaHuuyeckue Kosebanus. Pesonanc. Pe3onancHas
KpuBasi. BeIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUSI.

5.1.8 [IepemenHsbI TOK. CHHYCOMTATIbHBIN IEPEMEHHBIN TOK.

51.9 MoIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYJHOE U ACHCTBYIONIEE 3HAYEHUE
CHUJIbI TOKA U HaIPSKEHUS
Tpanchopmarop. [IpousBoncTBO,  mepemaya W moTpebIeHHE

5110 ANEKTPUIECKON HHEPTrUuu. ODKOJOTUYECKUE PUCKU TPH MPOU3BOJCTBE

aNeKTpuueckoil sHeprun. KynbTypa HCHONb30BaHUsI 3JIEKTPOIHEPTUU B
MOBCEIHEBHON XU3HU




Texaudeckue ycTpoicTBa: ceiicmorpad, dJIEKTPUISCKAN 3BOHOK, JTHHUHU

5.1.11
ANIeKTponepeaay
[Ipaktuyeckue paboThl. VccrnemoBaHue 3aBUCMMOCTH IEpHOJA MaJIbIX
5112 KoJIeOaHUH Tpy3a HA HUTHU OT JAJIMHBI HUTU U MACChI Ipy3a. I/ICCJ'IC,HOPaHI/Ie
IIEPEMEHHOTO TOKa B ILENM U3 IOCJIEI0BAaTEIbHO COECIUHEHHBIX
KOHJIEHCATOpa, KaTYIIKHU U pe3UcTopa
MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI
591 MexaHuueckue BOJHBI, yCioBUs pacupocTpaneHus. Ilepuon. Cxopocthb
- pacrpoCTpaHeHUs U AJIMHA BOJIHBIL. [lonepednble ¥ Ipo10JibHbIE BOJIHBI
5.2.2 Nutepdepentius u qudpakius MEXaHUIECKUX BOJIH
5.2.3 3Byk. CxopocTh 3ByKa. [' pomkocTs 3Byka. Beicota Tona. TemOp 3Byka
OJNEeKTPOMarHUTHbIE BOJIHBL. YCIIOBUS W3JIY4YEHUs 3JIEKTPOMArHUTHBIX
524 BOJIH. B3aumHas opuenTanus BekTopoB E, B u v B anexkrpomMarHuTHON
BOJIHE B BaKyyMe
59 CBoiicTBa  3JIEKTPOMATHUTHBIX  BOJH: OTPAXKEHHE, IPEOMIICHHUE,
5.2.5 HoJIsIpu3aus, mQpakus, UHTEpEPEHIHSL. Ckopoctb
3JIEKTPOMAarHUTHBIX BOJIH
596 [lkana 31eKTpOMarHUTHBIX BOJIH. [I[puMeHeHne 3JeKTpPOMarHUTHBIX BOJIH
B TEXHHUKE U OBITY
597 [TpuHLMIBI panuocBa3u U TEJIEBUICHUS. Paaunonokanus.
DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl
TexHnyeckue ycTpoicTBa: My3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3ByKOBasI
528 JMarHOCTUKA B TEXHUKE U MEJTULIMHE, pajap, pPaJuoNpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-neun
OIITUKA
531 [IpsAMonMHEHOE pacIpOCTpaHEHUE CBETa B OAHOPOAHOMN cpexpe. Jlyu
cBeTa
539 OTtpakenne cBeta. 3aKOHBI OTpakeHUsI cBeTa. [locTpoenrie n300pakeHuil B
TUIOCKOM 3€pKajie
533 Ipenomnenue cera. 3aKOHbI MpeToMIIeHUs cBeTa. AOCOIOTHBIN MOKa3aTelb
IPETOMJICHUS
534 [TonHoe BHyTpeHHEe oTpaxkeHue. IIpenenpHbIil yron moJIHOrO BHYTPEHHETO
OTpaXKECHHUs
5.3.5 Hucnepcus ceeta. CrnoxkHbIi cocTaB 6enoro cBera. LlBet
CoOuparomiue ¥ pacceuBarolive JUH3bL. ToHKas nuH3a. DOKycHOe
536 paccTostHUE M ONTHYECKas Cwia TOHKOW JuH3bL.  IlocTpoeHne
5.3 n300pa’keHHi B COOMPAIOIIMX U PaCCEeUBAIONINX JTHMH3aX. POpMyIia TOHKOH
JIMH3EL. Y BEIIMUYCHHE, JaBaeMOe JTUH30M
5.3.7 [Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHUKH
Wntepdepennus ceera. KorepeHTHbIE HICTOUHUKH. Y CJIOBUS HAOIIOACHUS
5.3.8 MaKCHMyMOB M MHHHUMYMOB B HMHTEP(QEPEHIMOHHON KapTHHE OT JBYX
CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakius cBera. [AudpakuumonHas pemérka. YcioBHe HaOIIOICHUs
5.39 IJIABHBIX MAaKCUMyMOB IIPHM IaJICHHM MOHOXPOMAaTHYECKOTO CBETa Ha
JU(PPAKIUOHHYIO PEIIETKY
5.3.10 [Tonsipusanus ceera
TexHuueckue ycTpoicTBa: OYkH, Jyma, (OToanmnapar, MPOEKIMOHHBII
5.3.11 amnmapaT, MHKPOCKOTI, TEJIECKON, BOJOKOHHAs ONTHKA, MU(PPAKIIMOHHAS

pCIJ_IéTKa, MOJIsIpOn




5.3.12

[Ipaktrueckue pabGotTel. M3Mepenue rmokaszaTenss  MPEIOMIICHUS.
HccnenoBanue CBOWCTB U300pakeHuit B muH3ax. Habmronenue qucnepeun
cBeTa

BJIEMEHTHI CTIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTH

I'pannbl IPUMEHMMOCTH KJIACCHUYECKOW MexaHuKHU. lloctymarsl Teopuu

6.1 OTHOCHUTEJIbHOCTU: MHBAPUAHTHOCTh MOAYJSl CKOPOCTHU CBETa B BaKyyMe,
MPUHIUIT OTHOCUTEIbHOCTH DUHINTEHHA
6 6.0 OTHOCHUTENBHOCT  OJAHOBPEMEHHOCTU.  3aMENJIEHUE BPEMEHM U
COKpAICHUE JIJTMHBI
6.3 DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI
6.4 CBs13b MacChl C DHEPTHEH M WMITYJIbCOM CBOOOJHOW YaCTHIIbI. DHEPTHs
' MIOKOsI CBOOOTHO YaCTHIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTbI KBAHTOBO! OIITUKU
711 ®otonbl. Dopmyna Ilnanka cBs3u sHeprum (HOTOHA C €ro YacTOTOH.
DOHeprusi 1 UMITYJIbC POTOHA
710 OtkpeiTne U uccnenoBanue (orordpdexra. Ombiter A.I'. Cronerosa.
o 3axonbl poTtorddekra
7.1 713 VYpaBHenne OuHmrerHa s dororddekra. «KpacHas rpaHuma»
o dorosddexra
7.1.4 Hasnenue ceera. Onbitel [1.H. Jlebenera
7.1.5 XuMUYecKoe JIecTBHIE CBETa
716 Texuuueckue ycrpoicTBa: (oTodaeMeHT, (OTOJATUMK, COJHEYHAs
Oarapes, CBETOUO/
CTPOEHUE ATOMA
791 Monens aroma Tomcona. OnbiTel Pe3epdopaa o uccinemoBaHuio
cTpoeHus aroMa. [Inmanerapnas moziens aToma
IToctynatel bopa. M3nydenue u moriomieHue (GOTOHOB HpU IMepexojie
7.2.2 aToMa C OJHOTO YPOBHS SHEpruu Ha Apyroi. Buzasl cnekTpos. Crektp
YPOBHEM 3HEPrUu aToMa BOJIOpOJa
7.2 793 BonnoBeie cBoiictBa wactun. Bonubel e bpoinsa. KopmyckymnspHo-
o BOJIHOBOM tyanusm. Jludpakius 3JeKTPOHOB Ha KpUCTaJIJIaxX
794 CroHTaHHOE U BBIHYXJICHHOE U3JTydeHHe. Y CTPOMCTBO U MIPUHITUIT paOOTHI
jazepa
795 TeXHI/I‘{eCIfI/IG YCTPOMCTBA: CIIEKTPAIbHBINA aHaIU3 (CIEKTPOCKOI), Jlazep,
KBaHTOBBIM KOMIIBIOTEP
7.2.6 [IpakTuyeckue pabotel. Habnronenue TuHeHyaToro crekTpa
ATOMHOE A1PO
7.3.1 MeTo/1b1 HAOMIOICHUS U PETUCTPAIIUH DIIEMEHTAPHBIX YaCTHI]
OtkpeiTHe paguoakTHBHOCTU. OmnbiThl Pesepdopma mo ompeneneHuro
7.3.2 cocTaBa paJHoaKkTUBHOro u3nydenus. CoiicTBa anbda-, Oera-, ramma-
u3NydeHus. BiusiHre painoakTUBHOCTH Ha )KMBbIE OPTraHU3MBI
1.3 733 OTtkpsiTHE TIpOTOHA U HeWTpoHa. HykimonHast moaens sigpa ['eiizenbepra —
o WBanenko. 3apsg sapa. MaccoBoe uncio siapa. M3otonsl
734 Anbda-pacnaa. DIEKTPOHHBIH W TO3UTPOHHBIA Oera-pacman. ['amma-
n3yyeHue. 3aKoH paJloakTUBHOIO pacraja
7.3.5 DHeprus CBSI3U HYKJIOHOB B siype. SnepHsie cuibl. [ledekT macchl sapa
7.3.6 S nepubie peakuuu. JleneHue u CUHTE3 A1ep




7.3.7

SAnepusiii peaktop. TepmosinepHsiii cunaTe3. [IpoOaeMbl U MEPCHIEKTUBBI
S,IEPHOM PHEPreTUKU. DKOJIOTHUECKUE aCIIEKThI SIEPHOU SHEPreTHUKHU

7.3.8

DOneMeHTapHble 4YacTUIlbl. OTKpbeITHE NO3UTpOoHA. DyHIaMEHTaIbHbIE
B3aUMOJICHCTBUA

7.3.9

TexHudeckue yCTpOWCTBAa: JO3UMETp, Kamepa BuibcoHa, snepHbII
peakTop, arToMHas 6omba

7.3.10

8.1

[Ipaktrueckue pabotel. McciemoBaHue TpeKOB dacThil (MO TOTOBBIM
dororpadusm)

DJIEMEHTBI ACTPODPU3UKU
Bun 3Bé3muoro Heba. Co3Be3nusi, ipkue 3BE3MBI, IUIAHETHI, X BUIUMOE
JIBIDKEHUE

8.2

8.3
8.4

CosHeunas cucteMa. [lmaneTsl 3eMHOM TpyIibl. [I1aHEeThI-TUTAaHTBI U X
CIYTHUKH, KapJIUKOBbIE T1aHeThl. Masbie Tena CoTHEeYHOU CUCTEMBbI

Comnnue, ¢potoctepa u atmochepa. ConHedHass aKTUBHOCTh
Ucrounuk sHeprun CoJiHIa U 3BE3]T

8.5

8.6

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, pPaJnyc,
TeMIleparypa, WX B3auMOCBS3b. Jluarpamma «CHEKTpaJIbHBIA KJacc —
CBETHMOCTb». 3BE3/1bI ITIaBHOM MTOCIIEI0BATEIbHOCTH. 3aBUCMOCTb «Macca —
CBETHMOCTB» JUJIs 3BE3] INIABHOW IIOCIIEI0BATEIIBHOCTH

Buyrpennee crpoenwe  3BE3n. COBpEeMCHHBIC  TPEICTABICHUS O
MIPOUCXOXKACHUN M ABOJTroIK CoJTHITA U 3BE3/. DTaIbl )KU3HH 3BE3]T

8.7

Mneunsiii ITyts — Hama ["anaktuka. CnivpanbHas CTpykTypa l'anakTuku,
pacmpenenenue 3BE31, ra3za u npuid. [lonoxenue u asmxenue CoHIA B
["anaktuke. [Tnockas u chepuyeckas noacucreMsl ['anakTuku

8.8

8.9

Tunel ramaktuk. Paguoranaktukd U KBazapbl. UEpHBIE ABIPHI B sapax
rajaKkTHK

Bcenennas. Pacmupenne Bceenennoii. 3akon XaO6na. PasGeranue
ranakTuk. Bospact m paauyc Bcenennoi, teopuss bonpmoro B3pbiBa.
Mopens «ropsiuent BeenenHoi». PenukroBoe usinyuenue

8.10

MacmtabHas crpyktypa Bcenennoil. Meraranaktuka. Hepeménusie
po0JIEMbI ACTPOHOMUH
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