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I[TOACHUTEJIBHA A 3AIINCKA

[Tporpamma mo ¢u3nuke 6a30BOro ypoBHA HAa YPOBHE CPEAHETO OOIIEro
o0Opa3oBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHUHN U TPeOOBAaHUMN K pe3ybTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTelbHON MpOrpaMmsbl, TpeacraBieHHbix B @I'OC
COO, a Ttaxxe ¢ yu€roM ¢eaepanbHOil paboyell mporpaMMbl BOCIUTAHUS U
KOHIIEMIMHU TpenojaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTeNbHbIX
opranm3auusax  Poccuiickon ~— @exepauuy, — peaM3yIOIIMX  OCHOBHBIE
o0pa3oBaTeIbHbIEC TPOTPAMMBI.

ConepxaHue mporpaMMbl O (U3MKE HaIpaBieHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAyYHOW KapTUHbI Mupa oOydarontuxcs 10-11 kmaccoB mnpu
oOydeHnu ux Qusrke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHOESATEIHHOCTHOTO
noaxozaa. [Iporpamma no ¢usuke coorBercTByer TpedboBanusiM ®I'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METANpeIMETHBIM pPEe3yJIbTaTaM
OOy4YeHHsI, @ TAK)KE YUYUTHIBAET HEOOXOAMMOCTh Pean3allii MEXKIPEAMETHBIX
CBsi3el (DM3MKM C €CTECTBEHHO-HAyYHBIMH Y4e€OHBIMU mpeaMeramu. B Hei
OIPENENSI0TCS OCHOBHBIE LIENIH U3yUeHUs! (PU3UKU HAa YPOBHE CPEIHETO OOILEro
00pa30BaHuUs, INTAHUPYEMbIE PE3YJIbTAThl OCBOEHUS Kypca GU3UKH: IUYHOCTHBIE,
MeTanpenIMeTHbIe, IpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pusuke BKIOYAET:

0 IUTaHUpYEMBIE PE3yJIbTaThl OCBOCHHS Kypca (PU3UKU Ha 0a30BOM YpOBHE,

B TOM YHCJIE IPEIMETHBIE PE3YJbTATHI [10 ToJaM 00y4YeHus; O cofepKaHue

yaeOHoro npenmera «Pu3nkay 1mo rojgam o0 y4eHHs.

®du3nka Kak Hayka O HauOosiee OOLIMX 3aKOHAX IMPHUPOJbI, BHICTYIAs B
KauecTBE y4eOHOr0 MPeIMETa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJl B CHCTEMY
3HaHMM 00  okpyxarmem  wmupe. IllkonbHbli  Kypc  duzuku  —
CHUCTEeMOOOPa3yOIIUA ISl  €CTECTBEHHO-HAyYHBIX YUE€OHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUecKre 3aKOHBI JIEKaT B OCHOBE MPOILIECCOB M SIBICHHIA,
HM3y4aeMbIX XHUMHEH, Ouomoruen, ¢u3ndeckor reorpadueldi M acTpOHOMUECH.
Hcrnonb3oBanue M aKTHUBHOE MPUMEHEHHWE (U3MUECKUX 3HAHHWM ompenenser
XapakTep U pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTHA B cdepe IHEPreTUKH,
TPaHCIIOPTa, OCBOCHUS KOCMOCA, MOJIyYEHHUs] HOBBIX MaTE€pPHAJIOB C 3aJaHHBIMU
cBOICTBaMU M JApyrux. HM3ydeHue ¢GU3MKKM BHOCUT OCHOBHOM BKJaJ B
(GbopMHpOBaHHE ECTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydYarouuxcs, B
(GbopMHpOBaHME YMEHHUH NPHUMEHATh HAY4YHBId METOJ [O3HAHUS MpPHU
BBIIIOJIHEHUH UMH Y4E€OHBIX HCCIIEIOBAaHUM.



B ocHOBy kypca ¢u3uku 11 ypOBHsSI CpeaHero oOmiero oOpa3oBaHUs
IIOJIOXKEH PSII MAEH, KOTOpPhIE MOYKHO paccMaTpuBaThb KaK INPUHLHIBI €ro
MOCTPOECHHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SIBJISETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKHUT MaTepral U3 BCEX Pa3AeioB (PU3HKH, BKIFOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUU C HEW MaTepHall Kypca (QU3MKH
o0beaHEH BOKPYr ¢u3Mueckux Teopuil. Benymmm B Kypce sBisieTcs
dbopmMHpOBaHUE MPEJCTABICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEIIECTBE U
TOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npeanonaraeT UCHOJIb30BAHUE
T'YMaHUTApHOTO MOTEHIMANa (U3NIECKON HAYKU, OCMBICIICHHE CBS3U Pa3BUTHUSA
bu3NKKM ¢ pa3BUTHEM OOIIECTBA, a Takke C MHPOBO33PEHUYCCKUMHU,
HPABCTBEHHBIMU U DKOJIOTMUYECKUMU TIPOOIEeMaMH.

Hoess npuxnaonoti wnanpasnennocmu. Kypc ¢usuku npeamnonaraer
3HAKOMCTBO C IIUPOKHUM KPYTOM TEXHUYECKUX U TEXHOJIOTMYECKUX MPUITIOKEHUN
VU3YyYEHHBIX TEOPUHN U 3aKOHOB.

Hoes sxonoeuzayuu peanusyercss MOCPEICTBOM BBEACHUS 3JIEMEHTOB
COJEPKAHMS, MOCBALIEHHBIX 3KOJOIMUYECKMM Mpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a TaKKe OOCYKIEHUS
npoOsieM  palMOHAIBHOTO  TPHUPOAOINONB30BAHUS M DKOJOTMYECKOU
0€30I1acHOCTH.

Crep>XHEBBIMH 3JIeMEHTaMHU Kypca (PU3MKU Ha YPOBHE CPEIHEro OOIIEero
o0Opa3oBaHus SABJIAOTCA puznyeckue Teopuu ((hopMUpOBaHKUE NPEICTABICHUN O
CTPYKTYpE OCTPOEHUSI PU3NUECKOU TEOPUH, POIU (PyHIaMEHTaIbHBIX 3aKOHOB
W TPUHIUIOB B COBPEMEHHBIX MPEJICTABICHUSX O TMPUPOJAE, TpaHUlAX
MPUMEHUMOCTH TEOPHH, IJIsi OMHCAHWS E€CTECTBEHHO-HAYYHBIX SIBICHUU U
MIPOLIECCOB).

CucTeMHO-AeSITeTbHOCTHBIN 1MOAX0/1 B Kypce GU3NKH peallu3yeTcs MPexie
BCET0 3a CUET OpPraHMU3aIMU SKCIIEPUMEHTAIBHON NesSTEIbHOCTH 00yYaroIIMXCS.
Jns GazoBoro ypoBHS Kypca (U3UKH — 3TO HCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIaDOpaTOPHBIX padoT,
KOTOpBIE€ B MporpaMmMe 1Mo Gpusnke o0beIMHEHBI B OOLIUNA CIIUCOK YUCHUYECKUX
MPaKTUUECKUX padoT. Beijenenre B yka3aHHOM IepedyHe J1abopaTopHbIX padoT,
IPOBOJUMBIX JJIi KOHTPOJISI M OUEHKH, OCYLIECTBISETCS Y4YaCTHUKAMU
00pa30BaTEIbHOrO IMpollecca MCXONs U3 OCOOCHHOCTEM IUIAaHMPOBAHUS U



ocHaulleHuss KkaOuHera ¢u3uku. [lpm sTOoM oOOecmeunBaercs OBJaJACHHUE
00y4aroUMMHUCs YMEHUSIMHU MPOBOJAUTH KOCBEHHbIE U3MEPEHMsI, UCCIIECAOBAHUS
3aBUCUMOCTEH (DM3MUECKUX BEIMYMH M IIOCTAHOBKY OINBITOB IO IPOBEPKE
MPENJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHHE YIEISETCS PEIICHHUIO PAacCYETHBIX U KaueCTBEHHBIX
3anay. [Ipu 3TOM U1l pacU€THBIX 3a]1a4 MPUOPUTETOM SBIISIFOTCS 3a7a4M C SIBHO
3aJJaHHON (PU3NYECKON MOJIENbIO, TO3BOJIAIOIINE IPUMEHATh U3yUYEHHbIE 3aKOHBI
Y 3aKOHOMEPHOCTH KaK U3 OJJTHOTO pa3jesa Kypca, Tak U MHTETpUPYs 3HAHUS U3
pasHbIX pa3zaenoB. sl KaYeCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJaHUS
Ha OOBSICHEHUE MPOTEKaHUs (PU3UUECKUX SIBJICHUI U MPOIECCOB B OKPYKAIOLIEH
KU3HU, TpeOyroume BbIOOpa (PU3MYECKON MOJEIM IJIsi CUTYallMd MPaKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B COOTBETCTBUU c TpeOOBaHUAMHU dr'oC COO K
MaTEePHAIBHOTEXHUYECKOMY OOEeCIeUeHuI0 y4deOHoro mpoliecca 0a30BbId
YpOBEHb Kypca (DM3MKH Ha YpPOBHE CPEIHEr0 OOIIero oOpa3oBaHHS JOJKEH
U3y4aTbCsd B YCIOBUSAX MPEIMETHOr0 KaOWHeTa (M3WKU WM B YCIOBHSX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB eCTECTBEHHO-HAyYHOTO MWKIa. B
kabuHeTe (U3UKU JOJKHO OBITh HEOOXOIUMOE JJabopaTopHOE 000pYyJAOBaHUE
JUIS.  BBIIOJIHCHMSI YKa3aHHBIX B TIporpaMMme 10 (PHU3UMKE YICHHYECKUX
MIPAKTUIECKUX padOT M IEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JlemoHCTpaniioHHOEe 00OpynoBaHue (HOPMUPYETCS B COOTBETCTBHH C
MOPUHIIMIIOM MHMHHMAJIBHOW JIOCTaTOYHOCTH M OOECIEYMBAET IOCTAHOBKY
MEPEYNCICHHBIX B MPOrpaMMe MO (M3HMKE KIFOUEBBIX JAEMOHCTpAIUN s
UCCIICJIOBAHUS M3yYaeMBbIX SBICHHH W TMPOILECCOB, OJMIHUPUYECKUX H
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHCHHM.

JlabopaTtopHoe 00OpymOBaHHWE IJis YYCHHMUECKHX MPAKTHUYECKUX padoT
dbopmupyeTcs B BUC TEMAaTUYECKHX KOMIUIEKTOB U 00ECIIEYMBAETCA B pacuére
OJTHOTO KOMIUIEKTAa Ha JBYX OOydJaromuxcs. TeMaTh4ecKue KOMILIEKThI
71a60paTOpHOTO 00OPYMOBaHUS OJKHBI OBITH TOCTPOSHBI Ha KOMILJIEKCHOM
WCTIOJIb30BaHUH AHAJIOTOBBIX M MU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHUJIE LIU(POBBIX J1aOOpaTOPHUIA.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

+ (opmupoBaHHEe WHTEpeca W CTPEMJICHUS OOYUYAIOIMUXCSA K HAYIHOMY

W3YYCHUIO TPUPOIBI, PA3BUTHE MX HHTEIUICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;



« pa3BUTHE TPEJCTABJICHUH O HAYYHOM METOJE TIO3HAHUSA U
dbopMupOBaHUE KCCIIEAOBATEIILCKOTO OTHOIICHHS K OKPYXKAIOIIUM
SIBIICHUSIM;

« (opMHpOBAHUE HAYYHOTO MUPOBO33PEHUS KaK Pe3ybTaTa U3yudeHUs
OCHOB CTPOCHHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

- (opmupoBaHre yMEHHMI OOBICHATH SBJICHUA C HCIOJIb30BAHUEM
(bU3UYECKUX 3HAHWN U HAYYHBIX JIOKA3aTEIIbCTB;

« (¢opmHupOBaHUE TIPEACTABICHUN O POIH (HU3UKHU JJISI PA3BUTHS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTUH.

JlocTmkeHune dTUX 1eieid o0ecreunBaeTcs peleHeM CIeAYIOIIUX 3a/1a4 B

npoiiecce u3yueHus Kypca QUMK Ha YPOBHE CpeIHEro o0111ero oopa3oBaHus:

+ NOpHOOpeTeHHWe  CHUCTEMBl 3HAaHMK 00  o0mUX  (PUBHYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHUSAX, BKJIIOYAas  MEXaHHUKY,
MOJICKYJISIPHYIO (U3HUKY, JJICKTPOJAMHAMHUKY, KBAaHTOBYIO (HU3UKY H
AJIIEMEHTHI aCTPOPU3HKY;

- (QopMHpOBaHHME YMEHHM MPUMEHSIThH TEOPETUUYECKUE 3HAHUS IS
0OBsICHEHHS (PU3NYECKUX SBJICHUUW B TIPUPOAE M I TPUHATHS
MPAKTUYECKUX PEUICHHUN B MOBCEAHEBHOM KU3HU,

« OCBOEHHE CIOCOOOB pEIIEHUs pPa3IWYHBIX 3a/ad C SBHO 3aJaHHOU
bu3nuYecKor MOJENbI0, 3a7a4, IMOAPa3yMEBAIOIIMX CAMOCTOSITEILHOE
co3zanue (pU3NUecKoil MoJIeNIn, aJICKBaTHON YCIIOBHUSM 3aJ1a4H;

+ TOHUMaHWE (U3NYECKUX OCHOB M MPHUHITUIIOB JEHCTBUS TEXHHUYCCKHUX
YCTPOMCTB W  TEXHOJOTMYECKHX TMPOIECCOB, HUX BIUSHUS Ha
OKPY>KAIOIIYIO CPENY;

*  OBJIQJICHUE METOJaMU CaMOCTOSITEIbHOTO IJIAHUPOBAHUS U TIPOBEICHUS
(bU3UYECKHUX IKCIIEPUMEHTOB, aHAIN3a U MHTEpIpeTaluu HHGOPMAIIUH,
OTpeJIeNIeHHs] TOCTOBEPHOCTH MOJYYEHHOTO PE3YJIbTaTa;

+ CO3JaHue YCIIOBUN TS pa3BUTHUSA YMEHUIN
MIPOEKTHOUCCIIEIOBATEIbCKOM, TBOPUECKON EATEIBHOCTH.

Ha wusyuyenue ¢usuku (6a30BBI YpOBEHB) Ha YPOBHE CPEIHETO OOIIETO
oOpasoBanus orBoautcs 136 vacoB: B 10 kitacce — 68 yacoB (2 yaca B HEZEINIO),
B 11 knacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipennaraemspiii B mporpamMme 1o (U3MKE MepedyeHb JIa0OpaTOPHBIX U
MPAKTUYECKUX PaOOT SBIAETCA PEKOMEHIOBAaHHBIM, YUUTEIh JI€JaeT BBHIOOD
MpOBeNeHUs JTa0OPATOPHBIX pPabOT W ONBITOB C YYETOM WHAMBUAYATbHBIX
0COOEHHOCTEH 00yYarOITUXCSl.



COIEPKAHUE OBYUEHUA
10 KUIACC

Paznen 1. @®u3uka v MeTOIbI HAYYHOI'0 MO3HAHMS

®usuka — HayKa o npupoae. Haydunsle MeTOAbI TO3HAHUS OKPYKAIOIIETO
Mupa. Poiib sKxCiepuMeHnTa U TEOPUHU B IIPOLECCE TO3ZHAHUS IPUPOIBI.
OKCepUMEHT B QU3HKE.

MonenupoBaHue puU3NUECKUX ABJICHUN U TIpolieccoB. HayuHble THIOTE3BI.
duznyeckue 3aKOHbI U TEOpUH. [ paHULIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHOMIT COOTBETCTBUS.

Ponb 1 mecto ¢pu3nku B GpOpMUPOBAHUU COBPEMEHHOM HAYYHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOICH.

Jlemoncmpayuu

AHanoroBble ¥ IMGPOBBIE H3MEPHUTEIbHBbIE MPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

Pa3gea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxeHrue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemelienrie, CKOpOCThb (CpenHsisi CKOPOCTh, MTHOBEHHAass CKOPOCTh) U
YCKOPEHHE MATEpUAIbHOM TOYKH, MX MPOEKLIUU HAa OCHU CUCTEMBbI KOOPIMHAT.
CnoxxeHue nepeMeIleHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE ABMKEeHUE. ['paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUSI, MyTH U NIEPEMEILICHUS
MaTepUalbHONW TOYKHA OT BPEMEHH.

CBoOonHOe nazieHue. Y ckopeHrue CBOOOIHOTO aeHUs.

KpuBonmuHeitHoe aBWXKeHHE. JIBH)KEHHME MAaTEpUAIbBHOW TOYKH 11O
OKPY>KHOCTH C TOCTOSSHHOW II0 MOIYJI CKOPOCTBIO. YTJOBasi CKOpPOCTb,
JauHelHas ckopocTh. Ilepuox m wactora obpamenus. LleHTpocTpemutensHoe
YCKOPEHHE.

TexHuyeckue yCTpoHCTBAa M NPAKTHUYECKOE NPUMEHEHHE: CHUIOMETD,
JIBUYKEHUE CHAPSIOB, LIETIHbIE M peMEHHbBIE TIEpe/layun.



Jlemoncmpayuu

Mojienb CUCTEMBI OTCUYETA, MILTIOCTPAIMS KHHEMATHYECKUX XapaKTEPUCTHUK
JIBVKCHUS.

[IpeobpazoBanue NBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEKEHHOM IMPOCTPAHCTBE.

Habmronenne OBHOKEHHS Tella, OPOIICHHOIO IIOJ YIVIOM K TOPH30HTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaiCHUS.

Hanpagnenue ckopocTu pu ABM>XKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne HepaBHOMEPHOTO IBMKEHUS C LENBIO ONPEIETCHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXIY ITyTSAMH, IPONMIACHHBIMU TEJIOM 3a
MOCJIEIOBATENbHBIE PABHBIE NPOMEXKYTKM BPEMEHM IPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYIIIO.

N3yueHne nBMKEHUS IapUKa B BI3KOU KHUJIKOCTH.

N3yuenne nBuxeHus Tena, OpoiIeHHOr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunmun  otHOocurensbHOCTH ['amumes.  IlepBelid  3akoH  HproToHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepnosuuuu cwi. Bropoii 3akoH HeroToHa
U1 MaTepUAIBHOM  TOYKH. Tperunii 3aKOH Herorona nos
MAaTEPUATBHBIX TOYEK.

3akoH BcemupHOro tsirorenus. Cuna Ttspkectu. lIlepBas kocMuueckas
CKOPOCTb.

Cwuia ynpyrocru. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHusi (MOKOs, CKOJIbKEeHUS, KadeHus). Cuia TpeHHs.
Cyxoe tpenue. Cuma TpeHHs CKOJIBKEHHS U cuiia TpeHus nmokos. Koaddurment
TpeHud. Cuia CONpOTUBIICHUS NIPU ABWKEHUH TeJla B )KUIKOCTHU WJIH Ta3e.

[TocTtynaTensHOE U BpalaTeabHOE JBIKEHHE aOCOMIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCu BpamieHus. [lnedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TeNA.

TexHu4yeckue yCcTpONCTBA M NMPAKTUYECKOE MPUMEHEHHUE: MOALIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepuuUu.



CpaBHeHHE Macc B3aUMOJICUCTBYIOIIUX TEI.

Bropoii 3axkon HerotoHa.

N3mepenune cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhOpMaIlii.

HesecomocTts. Bec tena npu yCKOpEHHOM NOABEME U A CHUU.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUYEHUS U CKOJIbXEHUSI.

VYcnoBus paBHOBecHUs TBEPIOTrO Tena. Buabl paBHOBeCHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomuol 3yuenue

JBIKEHUSI OpyCKa 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasIie, OT ux AchopMalivu.

HccnenoBaHnne yCIOBUM paBHOBECHS TBEPAOrO TENA, HMEIOLIETO OCh
BpaIlCHUS.

Tema 3. 3akonvt coxpanenus @ mexaHuke

NmMnynsc mMaTepuaabHOW TOUYKHU (T€a), CUCTEMbl MAaTEPUAJIbHBIX TOYEK.
NmMnynbe cuiibl 1 MI3BMEHEHHE UMITYJIbca Tella. 3aKOH COXPaHEHUsI UMITYJIbCa.
PeaktuBHOE IBMXKEHHUE.

PaGota cusibl. MOIITHOCTD CHUJTBI.

Kunernueckass sHeprusi matepuaibHON TOuku. Teopema 00 M3MEHEHUU
KMHETHUYECKOW SHEPTHM.

[ToTenunanbHas SHEPrusl. [ToTenuuanbHas SHEPTHUs yOpyro
nehopMHUpOBaHHON TpyxkuHbL. [loTeHIManpHas dSHEpPrust Tena BOJIU3H
MOBEPXHOCTHU 3EMIIH.

[loTeHunanbHple U HENOTEHIMaIbHble  CWiIbl.  CBs3b  pabOTHI
HETOTEHIIMAJIBHBIX CHJI C U3BMEHEHNEM MEXaHUYECKOW SHEPTUU CUCTEMBbI TEJ.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4yeckue yCTpoucCTBa U MPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE 1BMKEHME.

[lepexoa NOTEHIIMATBLHON YHEPTUU B KHHETUYECKYIO U 0OpATHO.



Yyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydyenne abCOMIOTHO HEYNPYToro yaapa ¢ MOMOIIBIO JIBYX OJIMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUITBI C U3BMEHEHHEM MEXaHUYECKOW dHEPTUU
TeJla Ha IPUMEPE PACTSIKECHUST PE3UHOBOIO KT'yTa.

Paznen 3. MoJsiekyasipHas GQU3MKa U TEPMOAMHAMMKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH U UX OTIBITHOE
obocHoBaHue. bpoyHoBckoe aBmxenue. uddysus. Xapakrep IBUKEHUS U
B3aMMOJICMCTBUSL YaCTUIl BellecTBa. MoAenu CTpOEHHUsI Ta30B, KUAKOCTEN U
TBEPABIX TENl U OOBSICHEHHE CBOICTB BEI[ECTBA HA OCHOBE ATHX Mojeneil. Macca
1 pazMepsl Mosiekyil. KonndectBo Bemectsa. [locTostHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remnepaTtyp
Llenbcus.

Mopnens UJEATbHOIO rasa. OcHOBHOE YpaBHEHHE
MOJIEKYJIIDHOKMHETUYECKOM  TEOpUM  ujeanbHOro rasa.  AOcomtoTHas
TEMIIEpATypa KaK Mepa CpeAHEd KMHETUYECKOW DHEPTUU TEIIOBOIO JIBUKEHUS
yactul] rasza. lllkama temnepatryp KenbBuna. ['a30Bbie 3aKOHBI. YpaBHEHHUE
MenneneeBa— Knaneiipona. 3akon JlanpToHa. M30omporiecchl B UaeadibHOM ras3e
C TMOCTOSHHBIM KOJMYECTBOM BeulecTBa. ['paduyeckoe mpeacTaBiIeHHE
U30MPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHuueckue yCTpOWCTBa M MPAKTUYECKOE IMPUMEHEHUE: TEPMOMETP,
OapoMerp.

Jlemoncmpayuu

OnpIThI, J10Ka3bIBAIOUIME JUCKPETHOE CTPOEHHE BeEIecTBa, (oTorpapuu
MOJIEKYJI OPTraHUYECKUX COEIUHEHUM.

OmnbiThl 110 U PY3UH KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHHE MEXMOJIEKYJIIPHOT O
B3aMMOJCHCTBHSI.

Mopens, HILTIOCTPUPYIOLIAs TPUPOIY AABIEHUS ra3a Ha CTEHKH COCyAa.

OnbITEl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHMS WJICAIBHOIO rasa,
M30IIPOLIECCHI.



Yyenuueckuii sxcnepumenm, rabopamopHwvie pabomsi

OrnpeneneHue Macchl BO3/1yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne  3aBUCUMOCTH ~ MEXKAY  MapaMeTpaMd  COCTOSTHUS
Pa3peKEHHOI O rasa.

Tema 2. Ocnoebl mepmoounamuxku

TepMmoannamuueckas cucteMa. BHyTpeHHss SHEepIrus TEPMOANHAMUYECKON
CUCTeMBbl M cmocoObl e wu3MeHeHus. KomudecTBO TerwuioTel W padoTa.
BHyTpeHHsIs1 sHEeprusi 0JHOATOMHOTO WJeadbHOro rasa. Buasl Temionepenayu:
TEIUIONPOBOIHOCTh,  KOHBEKIMSA, H3Jy4€HUE. YJEIbHAas  TEIIOEMKOCTh
BelecTBa. KoamuecTBO TEIIOTHI PU TEIJIoNepeaaye.

[Tonsitue o0 ammabarHoM mporecce. IlepBbIli 3aKOH TEPMOJMHAMHUKH.
[IpumeHeHune nepBoro 3aKkoHa TEPMOAMHAMUKU K H3ompolieccam. ['papuueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoaunHamMuku. HeoOpaTuMocTh IpoIieccoB B IPUPO/IC.

TermoBble  MammHbL.  [IpyHUOMOBI  AEUCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus sHEpPruM B TEIJIOBBIX MammuHax. Koadduiment momeznoro
neiictBusa TeruioBod Mamuubl. [ukn KapHo u ero xod@duiueHT mojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMbI TEIIIOIHEPIeTHKH.

TexHudyeckre yCTpPOWCTBA U NPAKTHUUECKOE MPUMEHEHUE: JBUTATENb
BHYTPEHHETO CTOPaHMsI, OBITOBOW XOJOAMIBHUK, KOHTUITHOHED.

Jlemoncmpayuu

H3meHeHne BHYTpEHHEH SHEPTrUU Tella MPU COBEPIIEHUU PAOOTHI: BBIIET
npoOKH U3 OYTBUIKHM MOJ JACHCTBHEM CATOr0 BO3AyXa, HarpeBanue s¢dupa B
JATYHHOU TpYyOKe MyTEM TpeHUS (BUICOJEMOHCTPALINS ).

N3meHenne  BHYTpEHHEW  SHepruM  (TeMmrmeparypbl)  Tela  IpHU
Teryionepeaaye.

OneiT 1O aanabaTHOMY PACIIMPEHUIO BO31yXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOWHBI, JBUTaTelsi BHYTPEHHEro CropaHus,
PEaKTUBHOI'O JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, rabopamophuvie pabomoi

N3mepenue yaenpHOU TEII0OEMKOCTH.



Tema 3. Aepecamnwie cocmoanusn eeujecmea. Dazoevie nepexoonl

[TapooOpa3oBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHASL BJIAXHOCTh BO3AyXa. HacelllleHHBIM map. YnaenbHas TEIioTa
napooOpa3oBaHus. 3aBUCHMOCTb TEMITEpaTyPhl KUTICHUSI OT JIaBJICHHS.

Teépnoe tenmo. Kpucrammueckue u amopdHbie Tena. AHHU30TPONUS
cBOMCTB KpucTaioB. JKugakue kpuctamibl. CoBpeMeHHbIE MaTepHaIbI.
[TnaBneHune u KpucTAIIU3aNus. Y IeibHas TerioTa tiasinenns. Cyomumanmus.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHuuecKre YCTpOWCTBA M TMPAKTUYECKOE INPUMEHCHHUE: TMTPOMETP U
TICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TTOTYUYEHUSI COBPEMEHHBIX MaTEpHasIOB,
B TOM YHCJI€ HAHOMATEPHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolCTBa HACBIILIEHHBIX TAPOB.

Kunenue npy noHM>XEHHOM J1aBJICHUH.

CniocoObl U3MEpPEHHUS BIAKHOCTH.

HaOntonenue HarpeBaHus U IJIABJIICHUS] KPUCTAILNTMYECKOTO BEIECTBA.

JleMoHcTpalus KpUCcTalioB.

Vuenuueckuii sxcnepumenm, rabopamopHuvie pabomaol

N3Mepenre 0THOCUTEIHLHOM BIIaXKHOCTU BO3/yXa.

Pasznea 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuxa

DJIeKTpU3alums TeNl. DJIEKTPUYECKUuW 3apsan. JlBa BUIA 3IIEKTPUYECKUX
3apsiioB. [IpOBOJHUKY, AUAJIEKTPUKH U MOJTYNPOBOJHUKU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOrO 3apsijaa.

B3aunmopelictBue 3apsgoB. 3akoH Kynona. ToudeuHbIH 3JIEKTPUYECKHIA
3apsia. DnekTpuyeckoe nose. Hanpssk€HHOCTh anekTpudeckoro nois. [Ipunnun
CYNEPNO3ULINN JIEKTPUUECKUX TOJIEN. JINHUYM HANPSIKEHHOCTHU AIEKTPUYECKOT O
OJIS.

PaGora cun oanekrpocrarnueckoro nons. llorenmuan. PasHocTh
noTeHuuanoB. [IpOBOAHUKM M JUAJIEKTPUKUA B SJIEKTPOCTATUYECKOM TIOJIE.
Jusnextpruueckasi IpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. KonpneHncarop. DIEKTPOEMKOCTh IIJIOCKOTO
KOHJI€HCaTopa. DHEpTUs 3apsHKeHHOT0 KOHJIEHCaTopa.



TexHuueckue yCTpOHWCTBAa M NPAKTHUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUYECKAs 3aluTa, 3a3eMJICHUE DSJIEKTPONpPHOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anmapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelnicTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX TElL.

[TpoBOIHUKM B 3JIEKTPOCTATUUECKOM TOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIM3TIEKTPUKH B DJIEKTPOCTATHUECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO0 KOHIEHCAaTopa OT IUIOMIaau
IJIACTUH, PACCTOSHUASA MEXAY HUMH U AUJIEKTPUUECKON MPOHULIAEMOCTH.

DHEpPrus 3apsiKEHHOr0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3mepenne 2nekTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31exkmpuueckuii mok. Toku 6 paznuunvix cpeoax

DIEKTPUUECKUN TOK. Y CIIOBHSI CYILIECTBOBAHUS SJIEKTPUUECKOTO TOKA.
Nctounnku Toka. Cuna toka. [IoCTOAHHBIN TOK.

Hanpsixenne. 3akon Oma 71 yyacTKa LEnu.

DNEeKTpUUECKOE CONPOTHUBJIEHUE. YJIETbHOE CONPOTHUBJICHUE BEIIECTBA.
ITocnenoBarenpHOE, MAPAILIENBHOE, CMEIIAHHOE COSAUHEHNE IPOBOIHUKOB.

PaGora »snexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABIKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE UCTOYHHUKA TOKA.
3akoH OMa a8 monHOWM (3aMKHYTOHM) »3iekTpuueckoil unenu. KopoTkoe
3aMbIKaHUE.

DNeKTpOoHHAas IPOBOJAMMOCTh  TBEPABIX  METAJUIOB.
3aBUCHUMOCTD CONPOTHUBIICHUS METaJIOB oT TEMIIEPATYPHI.
CBepXIpOBOAUMOCTb.

DIEeKTpUUECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku.  CoOcTBeHHass W TpUMECHas  MPOBOJUMOCTH
noJynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lonynpoBogHUKOBEIE TPUOOPHI.

DONEeKTpUYEeCKUd TOK B PpacTBOpaX W paciulaBax AJIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS JUCCOUALINS. DIEKTPOIU3.

DJIEKTpUYECKHU TOK B razax. CamMOCTOSTENbHBIM U HECAMOCTOSITEIbHBIN
pazpsan. Momnuus. [Lnazma.



TexHuyeckne YCTpPOHCTBA M TMPAKTUYECKOE NPUMEHEHHE: aMIEpMETp,
BOJITMETP, PEOCTAT, HUCTOYHUKU TOKA, AJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIEHUS, BaKyyMHbIN
JIMO]JT, TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYINPOBOIHUKOBBIN U0/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuibl TOKA U HAIPSIKEHUS.

3aBUCUMOCTb CONPOTUBIEHUS UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IUIOLIA/IM MTONEPEYHOr0 CEYEHUS U MaTepHaIa.

CMmelaHHOE COeIMHEHNE MTPOBOTHUKOB.

[Ipsimoe wu3MepeHue >neKkTpoaBMKylled cuibl. KopoTkoe 3ambikaHue
raJIbBAaHUYECKOr 0 3JIEMEHTA U OIIEHKAa BHYTPEHHET O CONMPOTUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[1poBOIMMOCTH AJIEKTPOITUTOB.

NckpoBoii pa3psa U IPOBOJAUMOCTb BO3yXA.

OnHOCTOPOHHSSI MPOBOAMMOCTD TUO/A.

Yyuenuueckuii sxcnepumenm, nabopamopnule pabomul U3yuenue

CMEIIAHHOIO COEJUHEHUS PE3UCTOPOB.

N3mepenne 371eKTpOABMKYILENH CHIIBI UICTOYHHKA TOKA U €r0 BHYTPEHHET O
CONPOTHUBJIEHUS.

Habmronenue amexTpoiusa.

MesxknpeaMeTHbIe CBA3H

Nzyudenue kypca Gusuku 6a30Boro ypoBHs B 10 kjracce OCyIIECTBISETCS C
y4€TOM COZEpKATEIbHBIX MEXIPEIMETHBIX CBsI3€d C KypcaMu MaTeMaTHKH,
OuoN0ruu, XUMHUH, reorpaduu U TEXHOIOTUH.

Meorcnpeomemnvle nonsamusi, CBI3aHHbIE C U3YYEHUEM METOJ0B HayYHOI'O
MO3HAHMS: SIBICHUE, HAYYHBIA (PaKT, TUMOTe3a, pu3ndeckas BeITUYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIIEPUMEHT, MOJCIIMPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHE CHCTEMbl YpAaBHEHUM, JUHEHHas (yHKLMS,
napabosna, runepOona, nx rpaduKu ¥ CBONCTBA, TPUTOHOMETPUIECKUE D YHKITHN
CUHYC, KOCHUHYC, TaHI€HC, KOTAaHI€HC, OCHOBHOE€ TPHUTOHOMETPHUECKOE
TOXJI€CTBO, BEKTOPHI U UX MPOEKIIMHA Ha OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB.

buonoeus: mexannueckoe JBUKEHUE B )KUBOU Mpupoe, 1uddysus, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BH/IbI TEIUIONEPEAAUH, TETNIOBOE PABHOBECHE),
AIEKTPUUYECKUE SIBJICHUS B dKUBOM MPUPOIE.

Xumus: TACKPETHOE CTPOEHUE BEILECTBA, CTPOCHHE aTOMOB U MOJIEKYI,
MOJIb BELECTBA, MOJIIPHAsL MAcCa, TEIIOBbIE CBOMCTBA TBEPBIX TEII, KUJIKOCTEN



N Ta30B, JJICKTPHUICCKUC CBOMCTBA MCTAJJIOB, DJICKTPOJIUTHYCCKAA JUCCOIHALINA,
rajijbBaHHKa.

l'eoepagpus: BNaxHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcus.: npeodpa3oBaHUE ABUKEHUI C UCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TPEHUs B TEXHUKE, MOALIMIHUKH, HCIOJIb30BAHME 3aKOHA COXPAHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W JIpyrue), JBUraTellb BHYTPEHHEIO
CropaHusi, TmapoBas TypOWHA, OBITOBOM XOJOAWJIBHHUK, KOHIUIIMOHED,
TEXHOJIOTUM  TIOJNYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH, JIEKTPOCTAaTUUECKAs 3aIIUTA, 3a3EMJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEp, 3JIEKTPOHArPEBATEIbHbBIEC
prOOPHI, ANEKTPOOCBETUTENbHBIE IPUOOPHI, FaTbBAHUKA.

11 KJIACC

Pa3znen 4. DinekTpoauHaMuKa

Tema 3. Macnummnoe noje. InNeKmpoOMaZHUMHAA UHOYKYUA

[TocrossHHbIE MarHuThl. B3aumMonencTBME TOCTOSHHBIX  MArHUTOB.
MarnutHoe nose. BekTtop MarHUTHOM MHAYKUMH. [IpuHIMO cynepno3unuu
MarHUTHBIX MoJieW. JINHMKM MarHUTHOW MHAYKUuUK. KapThHa JTMHUNA MarHUTHOU
WHJIYKIIMH MOJISI HOCTOSIHHBIX MAarHUTOB.

MarauTHoe 1ojie NpoOBOJHKUKA C TOKOM. KapTuHa TMHUN WHIYKIAH
MAarHUTHOTO MOJIS JUIMHHOTO MPSIMOI0 NPOBOJAHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
IPOBOJIHHKA, KaTyIIKKH  C TOKOM. OmnbIT Opcrena.
B3anmonerncTBue MpoOBOAHUKOB C TOKOM.

Cunia Amniepa, €€ MOZ1yJIb U HallpaBJICHHE.

Cuna JlopeHua, €€ MOIyidb W Hampasi€HHE. [IBUKEHHE 3apsyKEHHOU
YacTUILIbl B OJHOPOJIHOM MarHuTHoM rosie. Pabota cuiibl Jlopenua.

SlBneHue HIEKTPOMarHUTHOW WHAYKIMHU. [IOTOK BEKTOpa MarHUTHOMN
MHIYKIUU. OJNEKTPOABUKYIAS CWIA HHIYKIMH. 3aKOH 3JIEKTPOMArHUTHOU
uHaykunu @apanes.

BuxpeBoe siiekTpuueckoe moiie. DJIEKTPOABWKYILAS CHJIA WHIYKIUH B
MPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEIBHO B OJHOPOJIHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIE€HME CaMOMHIYKIMU. OJEKTPOJABIKYIIAs CHIIA
CaMOMHIYKIIMH.

DHEPrusi MArHUTHOTO MOJI KATYIIKHA C TOKOM.



DJIEKTPOMarHuTHOE TOJIE.

TexHuuecKkre YCTPOHCTBA M MPAKTHUUYECKOE NPUMEHEHUE: IMOCTOSIHHbBIC
MArHUThI, JEKTPOMATHUTHI, A3JEKTPOJIBUTATEIb, YCKOPUTEIN 3SJIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOIO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMA MAarHUTHOTO TTIOJISL.

B3anmonencTBue JByX IPOBOJHUKOB C TOKOM.

Cunia Ammepa.

JevictBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE IEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTB JICKTPOABIKYILECH CUIIbI HHAYKIIMU OT CKOPOCTH U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBIIeHME CAaMOMHIYKIIUH.

Yyenuuecxuii sxcnepumenm, n1abopamopnule pabomul U3yuenune

MAarHMTHOTO TOJI KaTYIIKU C TOKOM.

UccnenoBanne NAEHCTBUA IMOCTOSIHHOIO MarHWTa Ha pPaMKy C TOKOM.

HccnenoBaHue siBJICHUS 3JIEKTPOMArHUTHON UHTYKIIMH.

Paspeu S. KoJsieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u I1eKmpomazHumHble Kojaedanus

Konebarenbnas cucrema. CBoOOAHBIE MEXaHMYECKHE  KOJIEOAHUS.
["apmonuueckue konedanus. [lepuon, yacrora, ammnuTyna u asza KoseOaHu.
[IpyXMHHBIN MasATHUK. MaTeMaTH4eCKUA MAasITHUK. Y paBHEHUE TAPMOHUYECKHUX
koniebanuii. [IpeBpaiienne sHepruu npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarensubiit koHTYp. CBOOOAHBIC 3IEKTPOMArHUTHBIE KOJICOAHUS B
UcaIbHOM KOJeOaTelbHOM KOHTYpE. AHAJOTHS MEXKIYy MEXaHWYECKUMHU WU
ANEKTPOMArHUTHEIMH KoseOanusamMu. @opmyna TomcoHna. 3akoH COXpaHEHUs
HHEPrUU B UJCATbHOM KOJIE0ATEIIbHOM KOHTYDE.

[IpencraBnenne o0  3aryxalomux  KojeOaHUsX.  BbIHYXIEeHHbIE
MexaHn4yeckue KojebaHusa. Pe3zoHanc. BpIHyXIE€HHbIE 3JIEKTPOMAarHUTHBIE
KosieOaHus.



[lepemennbiii TOk. CHUHYCOMAANbHBIM MEPEMEHHBI TOK. MOIIHOCTH
MIEPEMEHHOr0 TOKAa. AMIUIMTYJHOE U JEUCTBYIOIIEE 3HAYEHHE CUJIbl TOKa U
HAIPSHKEHMSL.

Tpancdopmarop. IIponsBoacTBo, epenaya U NOTPEOICHNUE dTEKTPUIECKON
AHEPruu. JKOJOTMYECKHE PUCKH IIPU IMPOU3BOJICTBE AeKTpodHeprun. KynpTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HMU.

TexHuuecKkne yCTpOMCTBA UM NMPAKTUYECKOE MPUMEHEHUE: 3JIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIUHUHU JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON cHUCTEeMbl (MPY>KUHHBIA WU
MaTEeMaTUYECKUN MASTHHUK ).

Habnronenue 3aryxaronux KojaeOaHuu.

HccnenoBanne CBOMCTB BRIHYXICHHBIX KOJICOAHUIA.

Habmronienue pezonanca.

CBOOOAHBIE 2JIEKTPOMATHUTHBIE KOJIEOaHUS.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HANpPsDKEHUS OT BPEMEHH)
JUTS JIEKTPOMAarHUTHBIX KOJIEOAHU.

Pe3oHaHC npH 1OCIIENOBAaTENbHOM COEIMHEHMM PE3NUCTOpPA, KATYLIKU
WHAYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb JIMHUY JJIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH IEPUOIA MATIBIX KOJI€OaHUM rpy3a Ha HUTH OT
JUIMHBI HUTH ¥ MaccChl rpy3a.

HccnenoBanne NEpeEMEHHOr0 TOKAa B LENM M3  MOCJIEAO0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBIE 60IHbL

Mexanudeckue BOJIHBI, ycloBus pactpoctpaHeHus. Ilepuon. Cxopoctb
pacupoCTpaHEHUs U JUIMHA BOJIHBL. [lonepeyuHblie U MpoIoIbHbIE BOIHBI.
WNuTtepdpepenius u nuppakiuus MeXxaHU4eCKUX BOJIH.

3Byk. Ckopoctb 3ByKa. [’ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. YCJIOBHSI H3JIyYEHHUS DSJIEKTPOMArHUTHBIX
BOJH. B3aumHas opuenrtauus BektopoB E, B, V B 3jIeKTpOMarHuTHOM BOJIHE.
CBolicTBa 2JEKTPOMAarHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHHE, MOJISIpU3aLus,
nudpakuus, uarepdeperus. CKoOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHNE 3JEKTPOMArHUTHBIX BOJIH
B TEXHHKE U OBITY.



[IpuHLIMIBI paguOCBA3U U TENEBUCHUA. Pannonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEbI.

TexHUYeCKHe YCTPOWCTBA M TNMPAKTHYECKOE NMPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTUKA B TEXHUKE W MEIUIIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-nieun.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTpaHEHUE TTOMEPEYHBIX U TIPOOJIBbHBIX BOJH.

Koneb6mtomeecs Teno kak MICTOYHUK 3BYKA.

Habmronenue oTpakeHust U IpesIoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepennium u qudpakiini MEXaHUIECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaOmntoneHne cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOW U
4acTOTOU KoJIeOaHUIA.

HccnenoBanne  CBOWCTB — BJIEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHHE,
npesioMIIeHUE, MoJsipu3anus, udpaxKuus, UHTephepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. IIpsMOIMHEHHOE pPACIpPOCTPAHEHUE CBETA B
oxHopoAHOuU cpexe. Jlyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpakeHus cBeta. [locTpoenne n3o0paxeHuii B
IJIOCKOM 3€pKalle.

[Ipenomsienne cBeTa. 3aKOHBI MpeNOMJEHUS cBeTa. AOCOIIOTHBIM
nokasarens npenomiieHud. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbiil yroi
MOJTHOT'O BHYTPEHHETO OTPAXKECHMUS.

Hucniepcus cBeta. CiioxHbBIN cocTaB 6enoro ceera. L[Ber.

CobOuparomue W paccewBarIve JHUH3bI. ToHKass JuH3a. DOKyCHOE
paccTosIHHE W ONTHYecKas cujia TOHKOW JuH3bl. [locTpoeHue m3o0pakeHuil B
coOMparoMX U pacCeMBaOIIMX JUH3aX. DopMysia TOHKOM JIMH3BI.

VBenuueHue, JaBaeMoe JTUH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuns cera. KorepeHTHble HCTOYHMKHU.
VYcnoBus HaOIIOJICHUST MAaKCUMyMOB M MUHUMYMOB B HHTEp(EpeHIIMOHHON
KapTHHE OT JIBYX CUH(]A3ZHBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakmus cpera. JmdpaknuoHHas pemérka. Y cCaoBHE HAOIIOICHUS
[JIABHBIX MAaKCHUMYMOB MpH TMaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEMIETKY.

[Tonsipusanus ceera.



TexHuueckne yCTpOHCTBA M MPAKTUYECKOE NPHMEHEHHWE: OYKH, JIyIa,
dboToanmapaT, MPOEKIIMOHHBIN ammapaTr, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TU(PpaKIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsimonrHEHOE pacpoCTpaHeHre, OTPaKEHNE U MPETIOMIICHHE CBETA.
OnTudeckue mpudopsI.

[TonnHoe BHyTpeHHEe oTpakeHue. Mozelb CBETOBOIA.

HccnenoBanne cBOMCTB N300paKeHU B JIMH3AX.

Monenu MUKpPOCKOTIa, TEIECKOIIA.

Habmonenne natepdepeHnm crera.

Habmonenue nudpakiuu ceera.

Habnronenne aucriepcuu cBeTa.

[Tosydenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue ciekTpa ¢ MOMOIIBIO0 TUPPAKITMOHHON PEIIETKH.
Habmronenue nonspusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHwie padbonuvl
N3mepenue nokasarens NpeaoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHHM B JTMH3AX.
Habmronenue nucnepcuu cBera.

Pasjaes 6. OcHOBBI ClIeAJIBLHON TEOPUU OTHOCUTEJIbHOCTH

I'panuubl ODpUMEHUMOCTH — Kiaccuueckod  MexaHuku. [loctymartsl
CHELUAIBHOW TEOPHH OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOXYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMeIJIEHUEe  BPEMEHU U
COKpAILEHUE JUIHHBI.

OHeprusi U UMILYJIbC PEIATUBUCTCKOM YaCTULIBI.

CBsi3p MacChl C JHEPrUE M UMILYJIBCOM PENSTUBUCTCKOW YaCTHUIBI.
DHeprus MmoKos.

Pazgen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®oronsl. Popmyna Ilmanka cBs3um s>HEpruum (GOTOHA C €ro YacTOTOM.
DHeprust 1 UMITYJIbC (HOTOHA.



OtkpeiTe U uccienoBanue Qoroaddekra. OnbiTel A. I'. Cronerosa.
3akonbl (oTodrpdexra. YpaBHenue DiHmTeHa 11 porodddekra. «KpacHas
rpanuia» gorodddexra.

Hasnenue ceeta. OnbiTel 11. H. Jlebenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuueckue ycTpOWCTBA W TMPAKTUYECKOE MPUMEHEHHE: (POTODIIEMEHT,
dboTonaTurk, comrHeyHas 6arapesi, CBETOAHO/I.

Jlemoncmpayuu

®otor(pdheKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEHIHEro (poToaddekra.

Ceeroguog.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiThl Pesepdopaa nmo paccesHuio o -4acTHII.
ILmanerapnas moxpens aroma. Ilocrymarel bopa. M3mydeHune u morsomeHue
(OTOHOB TpHU MEpexo[e aToMa C OJHOTO YPOBHSA 3HEPruM Ha Apyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEN SHEPIUU aTOMa BOAOPOAA.

BosniHoBbIe cBoiicTBa yacTull. Bosnsl 1e bpoiinsa. KopnyckyisipHOBOITHOBOM
TyaJIU3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTyUYCHHE.

TexHu4yeckne ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHUE: CHEKTPAIbHBIN
aHayu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMITbIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HalGnronenmne nuHeyaThIX CIIEKTPOB U3ITYUICHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

Habmonenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKA3BIBAIOIINE CIIOXKHOCTh CTpOeHUA snpa. OTKpeITHE
paanoaktuBHOCTH.  OmbiTel  Pe3zepdopa 1o  ompeneneHuio  cocTaBa
paanoakTHBHOTO n3nydeHus. CBoicTBa anbda-, 6era-, raMMa-u3IydeHusl.
BimsiHre painoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. HyknonHnas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe unciio saapa. M30torst.



Anbda-pacnang.  DJIEKTpOHHBIA U TO3UTPOHHBIM  Oera-pacnaj.
["'amman3nyyeHue. 3aKOH paJuOaKTUBHOIO pacraja.

DHeprusi cBs3M HYKJIOHOB B sifipe. AnepHbie cuibl. [ledekt maccsl sapa.

SAnepHbie peakuuu. /lesieHue u CUHTE3 SAEP.

SAnepnsiii peaktop. TepMosimepHbiii cuHTE3. [IpobIeMbl M MEpPCIEKTHUBBI
AJIEPHON PHEPTETUKU. DKOJIOTMUECKUE aCTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTULBL. OTKPBITUE O3UTPOHA.

MeTtobl HAOMIOICHNUS U PETUCTPAIIUN AIIEMEHTAPHBIX YACTHII.

@dyHaaMeHTa bHble B3aUMOJEHUCTBU. EAMHCTBO (PU3NYECKOM KapTHHBI
MHpa.

TexHuyeckue yCTpPOWCTBA M NPAKTHYECKOE IIPUMEHEHHE: TO3UMETD,
Kamepa BunbcoHa, siiepHbIil peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CUY€TUrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomul ccnenoBanue

TPEKOB YacTHI] (110 TOTOBBIM (oTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U aCTPOPUIUKH

Ortanbl pa3BUTHS acTpOHOMMH. lIpukiiamHOoE W MHPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMH.

Bun 3Bé3gHoro HeOa. Co3Be3nus, ApKHe 3BE3MbI, TUIAHETHI, UX BUIUMOE
JIBUYKEHUE.

Conneynas cucrema.

Connue. ConHeuHass akTUBHOCTb. Vcrounuk sHeprum ConHUa U 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. J/lmarpamma «CHEKTpajbHBIA KJIACC —
CBETUMOCTB». 3BE3/bl IVIABHOW IOCIENOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3] IVIABHOM ITOCIIENOBATENBbHOCTUH. BHYTpeHHEe cTpoeHue
3BE€31. COBpEMEHHBIE MPEICTABIEHUS O IPOUCXO0XKICHUH U 3Bosrouu CosHIa 1
3BE3/. DTallbl )KU3HU 3BE3].

Mineunbiii I1yte — Hama I'anaktuka. [Tonoxkenue u apuxenue ConHIIA B
["anaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. YEpHbIE IBIPHI B IApax
raJakTHK.

Bcenennas. Pacmmupenne Bceenennoil. 3akon XaO6ma. PaszOeranue
ranakTuk. Teopus bonbuoro B3peiBa. PennkroBoe nsinyyeHue.

Macmrabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnpie nmpobsieMbl aCTPOHOMUMU.



Vuenuuecxue nabnooenus

Ha6nronennst HEBOOPYKEHHBIM T1a30M C UCTIOIB30BAaHUEM KOMITBIOTEPHBIX
NPWIOKEHUN  JUIsl  ONpEJENCHUS TOJIOKEHUS HEOECHbIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausi (CEBEpHOro MONyIIapus U SPKUe
3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, mianer, Mueunoro [lyru.

O0600maroiiee NOBTOPEHUE

Pone ¢u3uMKM W acTpOHOMHUM B HKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COIMMAITLHON M JTUYECKOW cdepax IeATEeTHbHOCTH YEIOBEKa, POJIb U MECTO
GU3NKK W aCTPOHOMHUU B COBPEMEHHOW HAayYHOW KapTHHE MHpA, POJb
busndeckoil Teopun B HOPMUPOBAHUH TIPEACTABICHUN O (PU3NIECKONU KapTHUHE
MHUpa, MECTO (U3NYECKOW KapTHHBI MHpa B OOIIEM psAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUHN O IIPUPOJE.

MesknpeaMeTHbIe CBSI3H

N3ydenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyliecTBiIsieTcs ¢
Y4ETOM COJEpIKATEIbHBIX MEKIIPEIMETHBIX CBS3€M C KypcaMH MaTE€MAaTHKH,
OMOJIOTMH, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meocnpeomemnuvle nonamusi, CBsI3aHHbIE C U3YYEHHEM METOJ0B HAYYHOIO
MO3HAHUS: SIBJICHUE, HAy4YHBIM (pakT, rumnores3a, ¢pu3nuecKas BEIMUYMHA, 3aKOH,
Teopus, HaOII0AeHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMBl YpPaBHECHUW, TPUTOHOMETPUUYECKHE
GYHKIIUN: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXKJIECTBO, BEKTOPBI M MX MPOEKIIUU HA OCH KOOPJHMHAT, CIIOKCHHE BEKTOPOB,
MIPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, MPU3HAKKA OO0 TPEYrOJbHUKOB,
OTIpeIeNICHHE IIOMIAN TUIOCKUX (PUryp u oobEMa Ted.

buonocus: >nekTpudecKue SBICHUS B KUBOW MpHUpOjE, KojiebaTeabHbIe
JIBVDKCHUS B )KUBOM TIPUPOJIE, ONITUUECKUE SABJICHUS B )KUBOU MPUPOLE, AECUCTBUE
paavalny Ha )KUBBIE OPTaHU3MBI.

Xumusi: CTPOCHHE aTOMOB M MOJIEKYJI, KpHUCTAJUIMYECKas CTPYKTypa
TBEPJBIX  TEN, MEXaHU3Mbl OOpa30BaHUsA KPUCTALIMYECKON  PEIIETKH,
CIIEKTpaJIbHBIN aHAJIN3.

l'eoepaghusa: wmarHuTHBIE TMOJIOCA 3€MJIM, 3aJeKH MAarHUTHBIX DY,
dboTtochEMKa 3eMHOI TOBEPXHOCTH, MPEACKa3aHUE 3eMIICTPSICCHHIA.

Texnonoeus: NVMHUW DIIEKTPONEpPENay, TEHEPATOpP IMEPEMEHHOIO TOKa,
AJICKTPOABUTATENb, MHAYKIIMOHHAS TI€4b, pajap, PaIUONpPUEMHUK, TEIEBU30D,



anTeHHa, Tenegon, CBY-neusb, MpOEKIIMOHHBIM ammapaT, BOJIOKOHHAs OITHKA,
coJiHeUHast OaTapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHMUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA3OBAHUA

OcBoenue ydeOHOro mpeamera «Du3uka» Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBanus (6a30BBIA YPOBEHB ) JOKHO 00ECIICUUTh TOCTHIKEHUE CIICTYFOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JImaHOCTHBIE pE3yNbTaThl OCBOEHUs y4yeOHoro mpenmera «Duzukay
JOJKHBI ~ OTpa)kaTb ~ TOTOBHOCTb M CIIOCOOHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHON BHYTPEHHEH TMO3HMIHEH JIMIHOCTH,
CHCTEMOH IIEHHOCTHBIX OPHEHTAIUW, MO3UTHUBHBIX BHYTPEHHHUX YOCKICHHIA,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM IICHHOCTSIM POCCHUHCKOTO 0OIIecTBa,
pacImpeHre J>KU3HEHHOTO OMbITa H OMbITa JEATEeIPHOCTH B MPOIEcCe
peayim3aIiii OCHOBHBIX HAIpaBJICHWN BOCTUTATEIILHOW ACSITEIBHOCTH, B TOM
YHCIIC B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON TIO3UITUU 00YUaIOIIEerocst KaKk aKTUBHOTO
¥ OTBETCTBEHHOTO YJI€HA POCCHUHCKOr0 OOIIECTBA; MPUHATHE TPaJIUIIMOHHBIX
O0IIeYeNTOBEYECKUX TYMAaHUCTUYECKUX U
JIEMOKPATUIECKHUX IIEHHOCTEH; TOTOBHOCTh BECTH COBMECTHYIO JEATEIHHOCTh B

HWHTEpecax IPakKIaHCKOTO
O0ITeCTBa, y4aCTBOBATh B CaMOYITPABIICHUU B 00pa30BaTEIIbHONW OpTraHU3AINY;
yMEHHUE B3aUMOICHCTBOBATH C COIMAIBHBIMUA MHCTUTYTaMH B COOTBETCTBHH C MX
GYHKIUAMH W Ha3HAYCHHEM; TOTOBHOCTh K TYMAaHHUTApHOM M BOJOHTEPCKOM
JICATETBbHOCTH; 2) MATPHOTHYECKOT0 BOCTIHTAHMSA:

COPMUPOBAHHOCTh ~ POCCHMCKOM  TPaKTAHCKOWM  HMIEHTUYHOCTH,
MaTpUoOTH3Ma;  I[ICHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM,
TOCTIKECHUSM
POCCHICKHX yUEHBIX B 00J1aCTH (U3UKU U TEXHUKH; 3) TYXOBHO-HPABCTBEHHOT0
BOCHUTAHHSA: CPOPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, ATHYECKOTO
MOBENICHUS; CIIOCOOHOCTH OIICHWBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE
pEIICHMSI, OpPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM
qrclie B ICATEIHHOCTH YIEHOTO;



OCO3HAHHWE JIMYHOTO BKJIaJa B IIOCTPOCHHUE YCTOHUMBOrO Oymyiiero; 4)
ICTETUYECKOT0 BOCTIMTAHUSA:
ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOT O
TBOPYECTBA, MPUCYIIEro (u3nueckold Hayke; 5) TPYAOBOro BOCHHUTAHMSI:
UHTEPEC K pa3aIudHbIM chepaM npodecCuoHAIbHON AesTEeNbHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (PU3MKOW M TEXHUKOW, YMEHHE COBEPIIATH OCO3HAHHBIN BBHIOOP
Oynymieit mpodeccuu W pearu3oBbIBAaTh COOCTBEHHBIE >KU3HEHHBIC IUIAHbI,
TOTOBHOCTh M CITIOCOOHOCTh K 00pa30BaHUIO U CAMOOOPa30BAHUIO B
oOractv (PM3HMKHU Ha MPOTSHKCHUU BCEH KHU3HHU; 6)
IKOJIOTHYECKOT0 BOCTIMTAHUSA:
c(hOpMHUPOBAHHOCTH IKOJIOTHYECKOU KYIbTYPbI, OCO3HAHHUE TJI00ATBHOTO
XapakTepa DJKOJIOTMYECKUX Mpo0JeM;  IUIAHUPOBAHUE U OCYIIECTBIICHUE
JICVCTBUI B OKPYKAIOIIEH Cpele HA
OCHOBE 3HAHMs IlIeJie yCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA; pacIIUpeHUe
OTBITA JICATEIbHOCTH SKOJIOTHYECKOM HAMPABIECHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUH 110 pu3uke; 7)
LHEHHOCTH HAYYHOI'0 MO3HAHUA:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3MYECKONM HAYKH,; OCO3HAHHWE I[EHHOCTH HAYYHOU
JESITeNbHOCTH, TOTOBHOCTh B TMpoIlecCe HU3YYCHHUS (DU3UKH OCYIIECTBISATH
IIPOEKTHYIO U HCCIIEIOBATENIbCKYIO IEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

IHo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YueOHbIe aeiicTBus ba3oBbie
Joruyeckue AeicTBUA:

CaMOCTOATENHHO  (OPMYIUPOBATh M  aAKTyaJU3UpPOBATh  MpPoOIEMYy,
paccMarpuBaTh €€ BCECTOPOHHE; ONPEAEIATH LENU JIEATEIBHOCTH, 3a1aBaTh
IapaMeTpbl U KPUTEPUU UX
JIOCTUKEHUS; BBISIBIIATh 3aKOHOMEPHOCTH U MPOTUBOPEYUS B pacCMaTPUBAEMBIX
bu3nuecKux SBICHUSIX; pa3paldaThIBaTh IJIAH PEIICHUS MPOoOJIeMbl ¢ y4ETOM

aHaJIN3a UMEIOIINXCS
MaTEepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBbI B JEATEIbHOCTb, OLIEHUBATh COOTBETCTBHE



pe3yapTaToB  LENsAM, OLEHUBATh PUCKU  IIOCIEACTBUM  JCATEIBHOCTH;
KOOpAMHUPOBATb U BBINOJIHATH PaboTy B YCIIOBUAX
peabHOr O,

BUPTYaJIbHOTO W KOMOMHUPOBAaHHOIO  B3aUMOJCIHCTBHUSA;  pa3BUBATh
KpEaTUBHOE MBIIIJICHUE IPH PEIIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble ncciieoBarejbCKHue J1eHCTBHA .

BJIQJICTh HAYYHON TEPMUHOJIOTUEH, KIIFOUEBBIMU MOHATUSIMUA U METOJIAMHU
dbu3uyecko Hayku; BIaJeTh HaBBbIKAMU Y4€OHO-MCCIIEIOBATEILCKOM U
MIPOCKTHOM JIEATEIIbHOCTH B 00J1aCTH (DU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY ITOMCKY METOO0B pEIIeHUS 3a/1a4 (PU3HICCKOT0 COJICpIKaHMUS,
MPUMEHEHUIO PA3JMYHBIX METOJOB MO3HAHMS; BJAJECTh BUJIAMHU JCATEIbHOCTH
10 TOJYYCHUI0O HOBOT'O 3HAHUs, €ro HHTEpHpeTalud, IpeoOpa3oBaHUI0 H
MPUMEHECHHUIO B PA3JIUYHBIX YU4E€OHBIX CUTYallUsIX, B TOM YHCJIE MPU CO3JaHUU
y4eOHBIX MPOEKTOB B 00JlacTU ()U3UKH; BBISBISATh MPUUMHHO-CIICACTBEHHbIC
CBSI3U M aKTyaJIM3UPOBAThH 3a/1auy, BbIIBUTATh TUIIOTE3Y €€ pelleHus, HaXOIUTh
apryMEHTBI JJIsl JI0Ka3aTeIbCTBa CBOUX YTBEPXKICHUH, 3aJaBaTh MapaMeTphbl U
KPUTEPUU PEIICHUS, aHAJIM3UPOBATh IOJIYyYECHHbIE B XOJI€ PEUICHUS 3aJayu
pe3yabTaThl, KPUTUYECKH OLIEHUBATh WX JOCTOBEPHOCTb, MPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCJIOBHUSX; CTABUTh U (DOPMYJIUPOBATH COOCTBEHHBIC 3a1a9H
B 00pa3oBaTeIbHON
NESATeIbHOCTH, B TOM YHCJI€ NMPU W3YyYeHUHM (PU3UKU; JaBaTh OLEHKY HOBBIM

CUTYaIUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT; YMETh MEPEHOCUTH 3HAHUS

1o (pu3MKe B MPaKTUIECKYIO 00JIaCTh
KU3HEICATEILHOCTH; YMETh MHTEIPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX

o0JacTeii; BBIIBUTATh HOBBIC UJIEH, IIPEJIaraTh OPUTHHAIBHBIE TTOIX OB

U PEIICHUS; CTaBUTh MPOOJIEMbI U 3a7a4H, JIOMYCKAIOIIUE

aJIbTEPHATUBHBIC PEILICHUS.

PabGora ¢ ungopmanmeii:

BJIaJICTh HaBBIKAMU MOJIy4eHUs HHPpOpMAIuy GU3NIECKOT0 COASpKaHuUs 13
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIIATH IOWCK, aHAIU3,
CHUCTEMAaTH3alUI0 U MHTEPIpETAIui0O HHPOPMAIIUU PA3IUYHBIX BUJIOB U (HOpM
MpEeACTaBJICHUSI; OIIEHHWBATh JIOCTOBEPHOCTh WHGOpPMAIMU;,  HUCIOJIb30BATh
cpenctBa MHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX 3a7a4 ¢ COOJIIOICHUEM
TpeOOBaHUM SPrOHOMHUKH, TEXHUKH 0e30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHrsi, TPaBOBbIX M ATUYECKUX HOPM, HOpM HH(OOPMAIIMOHHOU



0€30MacHOCTH; CO3/1aBaTh TEKCThl (PU3UYECKOrO COJEPKAaHMS B Pa3IMYHBIX
dbopmarax ¢ yu€ToM Ha3HAUCHUs WH(MOPMAIUHU U LIEIEBOM ayIuTOPUH, BBIOUpast
ONTUMAILHYIO (POPMY MPECTABICHUS U BU3YyIU3aIIUH.

KoMMyHUKaTHBHbIC YHHBEPCAJbHbIC Y4eOHbIEC 1eHCTBHSA:

OCYILIECTBIIATH OOIIEHNE HA YpOKax (PU3MKHU U BO BHE-YPOUHOI
NeSITeNIbHOCTH; paclio3HaBaTh MPEANOCHIIKA KOH(MIUKTHBIX CUTYaIUH U
CMAT4YaTh
KOHQUIMKTBI; pPa3BEPHYTO U JIOTMUHO H3JIaraThb CBOIO TOUYKY 3pEHHUS C

UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCTIOJIB30BaTh IPEUMYIIECTBA KOMAHAHOW U HHINBUAYAJIBHOU
paboThI; BEIOUpATh TEMATUKY U METOJbI COBMECTHBIX ACHCTBHI C Y4ETOM OOIIHUX
MHTEPECOB M BO3MOYKHOCTEH KaXKIOrO 4ji€HA KOJUIEKTHBA; IPUHUMATH LEIH
COBMECTHOM AEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAUHHUPOBATH IEHCTBHS 110 €€
JNOCTVDKEHUIO: COCTaBJIATh IUIAH JEUCTBHUM, pacHpenensaTb poiaud ¢ y4ETOM
MHEHUH YYaCTHUKOB, OOCYKJaTh pPe3yJIbTaThl COBMECTHON pabOThI; OLIEHUBATh
KAa4eCTBO CBOETO BKJIaJa U KaKJIO0T0 Y4YaCTHUKA KOMAaH/IbI B
o0ImIMiA pe3yNbTaT Mo pa3paboTaHHBIM KPUTEPUAM; IPEIaraTh HOBbIE MTPOEKTHI,

OLICHUBATh UJEH C IIO3ULIUA HOBU3HBI,

OPUTMHAJIBHOCTH, TPAKTUYECKOW 3HAYUMOCTH;  OCYIIECTBIISTH IO3UTHBHOE

CTPATErMYECKOE NOBEAECHNUE B PA3ITUYHBIX
CUTYallUsX, IPOSBIIATh TBOPUECTBO U BOOOPAKEHUE, OBITh NHULUATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe IelicTBUS
Camoopranusanus:

CaMOCTOSITEIILHO OCYIIIECTBIISATH MTO3HABATENLHYIO JAESTEIbHOCTh B 00J1aCTH
GU3MKKH W aCTPOHOMHH, BBISIBJISTH MPOOJEMBI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 3a]1a4M; CAMOCTOSITEIbHO COCTABJISITh TUIaH PEIICHUS paCUETHBIX U
KAUeCTBEHHBIX 3aJ1a4, IJIaH BBIMIOJHEHUS MPaKTUYECKOH paboThl ¢ y4€ToM
UMEIOIINXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHW M MPEANOYTECHUM; 1aBaTh
OIICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTECHUM;
JieaTh OCO3HAHHBIN BBHIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0st



OTBETCTBEHHOCTD 3a PEILICHUE; OLIECHUBATh IPUOOPETEHHBIN OIBIT;
CIIOoCOOCTBOBAThH (POPMHUPOBAHUIO U TPOSIBICHUIO 3PYIUIIUU B 001aCTH (PU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJBHBIN MHTENJIEKT: JaBaTh OLEHKY HOBBIM
CUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb,
OLICHMBAaTh COOTBETCTBUE PE3YNIbTATOB LIEJISIM; BJIaJ€Th HABBIKAMU
MMO3HABATEIbHON pedIeKCUH KaK OCO3HAHHS COBEPIIACMBIX ICUCTBUU H
MBICJINTENBHBIX IIPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUMW; HCIIOIb30BAThH
npuéMbl peIeKCUU IS OLIEHKH CUTYallu, BEIOOpa
BEPHOIO pELICHUS; YMETh OLICHUMBAaTh PHUCKM M CBOEBPEMEHHO IPUHHUMATH
pELIeHMs 10 UX
CHW)KEHHIO; TPUHUMATh MOTHBBI M apI'YMEHTBI IPYTUX MIPU aHAIU3€ PE3yJIbTaTOB
JeSTEeNbHOCTH; IPUHUMATh ce0sl, MOHMMAasi CBOM HEIOCTAaTKH M JOCTOMHCTBA;
IPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX NPU aHAIU3€ PE3YJIHTATOB
JeATENbHOCTH; MPU3HABATh CBOE IIPABO U IIPaBO APYIUX Ha
OLIMOKHU.
B nporiecce nocTuxkeHus: IMYHOCTHBIX PE3YJIbTAaTOB OCBOEHHUS MPOTrPaMMBbI
no (Qu3uke i ypoBHsSI cpeaHero oOIiero oOpa3oBaHUs Yy OOYYarOUIUXCS

COBEPIIICHCTBYETCSI OMOIIMOHAITbHBIH UHTEIUICKT, IIPEIIOJIar aFOIIHNA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUs,  BKIIIOYAIOIIErO  CIIOCOOHOCTh  TMOHUMAaTh  CBOE

HMOILIMOHAJILHOE COCTOSIHUE, BHUJETh HAINpaBJIEHUS pPa3BUTUSA COOCTBEHHOU
AMOLIMOHANBLHON cdepbl, OBITh YBEPEHHbIM B ce0€; CcaMOperyJIupOBaHHUs,
BKJIFOYAIOIIEr0 CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJEHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K SMOLMOHAIBHBIM W3MEHEHUSIM U
NPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY; BHYTPEHHEW MOTHUBAIUH,
BKJIFOYAIOIIEH CTpPEMJICHHE K JOCTHKEHHIO LEIM M YCHeXy, ONTHUMH3M,
MHUIMATUBHOCTh, YMEHUE JIEUCTBOBATh UCXOJIS U3 CBOMX BO3MOXKHOCTEI];

SMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh IOHUMATh  3MOIMOHAIBHOE
COCTOSIHUE IPYTUX, YUYUTBIBATH €0 IPHU OCYUIECTBIECHUU OOIICHMSI, CTIOCOOHOCTh
K COYYBCTBUIO U COINEPEKUBAHHUIO; COLMUAIBHBIX HABBIKOB, BKJIOYAIOLIUX
CIIOCOOHOCTHh BBICTPAaWBaTh OTHOLIEHUS C JPYTMMHU JIIOJIbMH, 3a00THThHCH,
OPOSIBISATH HHTEPEC U pa3peiiaTb KOH(PIUKTHI.



HPEIMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kiacce mpeaMeTHbIE pe3yJbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpa)kaTh C(HOPMHUPOBAHHOCTb y OOYYAIOLIUXCS YMEHMM:
JIEMOHCTPUPOBATh HA MpUMEPaxX pojib U MecTo (u3uku B (HOPMUPOBAHUH
COBPEMEHHOM HAYyYHOW KAapTHHBI MUpPA, B PA3BUTUH COBPEMEHHOU TEXHUKHU U
TEXHOJIOTUH, B TPAKTUYECKOW JEATEIIBHOCTH JIIOAEH; YYHUTHIBATh T'PaHULBI
MPUMEHEHUS U3YYEHHBIX (PU3UUECKUX MOJENEH:

MaTepuaibHas TOYKAa, MHEpIMAbHAs CUCTeMa OTcuéra, aOCONIOTHO TBEPIOE
TEJO0, WIACAIbHBIN I'a3, MOJEIU CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX TeEI,
TOYEUHBI AJNEKTPUUYECKUN 3aps] TMpH peuleHud (PU3NYECKuX 3ajad;
pacno3HaBaTh (U3MUECKUE SIBIICHUS (MPOIECChI) U OOBACHATH UX HA OCHOBE
3aKOHOB MEXAaHHUKHU, MOJIEKYISIPHO-KMHETUUECKON TEOPUHU CTPOCHHUS BEILIECTBA U
JNEKTPOAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE
JBUKEHUE, CBOOOJIHOE MaJIEHUE TeJl, JIBMXKEHHE MO OKPY>KHOCTH, WHEPIHS,
B3auUMoOJielicTBHE Tel, JAUPPy3us, OPOYHOBCKOE [BW)KEHHE, CTPOCHHE
KHUJIKOCTEH W TBEPABIX TeN, HU3MEHEeHHe oO0béMa Tel MpU HarpeBaHUU
(OXJIa’K€HUM), TEIUIOBOE PABHOBECHE, MCIIAPEHUE, KOHJEHCAUMs, IJIaBJIECHUE,
KpUCTAJIIIU3AIMs, KUTIEHHE, BJIAKHOCTh BO3/1yXa, OBBIILICHUE JABJICHUS raza mpu
€ro HarpeBaHUHU B 3aKPBITOM COCY/I€, CBA3b MEXY IapaMeTpaMu COCTOSTHUS ras3a
B M30MpOLIeccax, JJIECKTPHU3aLUs TeEN, B3aUMOJECHCTBUE 3apsfoOB; OIHUCHIBATH
MEXaHUYECKOE JIBH)KEHUE, HUCHOJIb3ys (PU3NYECKHE BEJIMYMHBI: KOOpAUHATA,
NyTh, NIEPEMEILIECHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, Cuia, UMITYJbC Tena,
KMHETUYECKasl JHEeprusi, IMOTEHUMalbHas »HEprus, MexaHuyeckas padora,
MEXaHWYECKasi MOLUTHOCTh; MPHU OMUCAHUH MPABHWIBHO TPAKTOBATh (PU3NYECKUN
CMBICIT HWCIIOJIb3YeMBIX BEIMYHMH, HMX OOO3HAYEHUS W EIWHUIIBI, HAXOIUTh
(GopMyJibl, CBS3BIBAIOIIUE JaHHYIO (U3UYECKYI0 BEIMYHMHY C JAPYTUMHU
BEJIMYMHAMH; OIKCHIBATh W3YyUYECHHBIE TEIUIOBBIE CBOWCTBA TEJI U TEIJIOBBIE
SABJICHUS, UCIOJIb3Ysl (PU3MYECKHe BEIMYMHBI: JaBJICHHUE Ta3a, TEeMIlepaTypa,
CpenHsisi KUHETHYECKass DHEPrus XaoTHYECKOrO JBWIKEHHS  MOJIEKYII,
CPENHEKBAAPATUYHAS CKOPOCTb MOJEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusa, pabora Taza, KOIPPUIMEHT TOJE3HOTO JEUCTBHUS TEIUIOBOTO
JBUTATENs; TMPU ONUCAHUU TPABHIBHO TPAKTOBAThb (PU3UUECKHM CMBICI
UCTIONIb3yEeMbIX BEIUYMH, WX O0O03HAUCHUS M EAUHUIIBI, HAXOAUTH (DOpPMYIIBI,
CBS3BIBAIONINE JAHHYIO (HU3WYECKYI0 BEIMYHMHY C JAPYTUMH BeIUYMHAM;
OMUCHIBATh M3YYECHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA M DJIEKTPUUYECKUE
ABJICHUS (TIPOLECCHI ), UCTIONB3YS (PM3UUECKUE BEIMUUHBI: JIIEKTPUUECKUH 3apsi],



AJIEKTPUYECKOE  TIOoJIe,  HANpsHKEHHOCTh  TOJIA, IOTEHIMAaJ, Pa3HOCTh
MOTEHIIMAJIOB;, TPH ONUCAHWM TPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT
UCIIOJIb3YEeMbIX BEJIUYWH, UX 0003HAUCHUS] M €IUHMIIBI, YKA3bIBaTh (POPMYJIbI,
CBSI3BIBAIONIME JIAHHYIO (PU3MUECKYI0 BEIUYUHY C JAPYTMMHU BEIUYUHAMU,
aHAJTM3UPOBATh (U3UYECKUE TPOIECCHl U SBICHUS, MUCHONB3YS (U3UYECKUE
3aKOHBI M IPUHLHUIBL: 3aKOH BCeMUpPHOTo TsArotenus, 1, 11 u 111 3akons1 HeroToHa,
3aKOH COXPaHEHMS MEXaHWYECKOW HHEPruHu, 3aKOH COXpPAaHCHHUS HMIYJIbCa,
MPUHIAIT CYIIEPIIO3UIIUN CHJI, TIPUHITUIT PABHOINPABHUSl WHEPIUAIBHBIX CHCTEM
0TCU€Ta, MOJICKYJISIPHO-KHHETUYECKYI0 TCOPHUIO CTPOCHUS BEIECTBA, ra30BbIC
3aKOHBI, CBSI3b CPEHEN KUHETUYECKOM IHEPTUM TEIJIOBOTO JABUKEHHUS MOJICKYII
c aOCOJIOTHOW TemIlepaTypol, TIePBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpPaHEHMS JJICKTPUUYECKOro 3apsija, 3akoH KysroHa, mpu 3TOM pasjinyath
CI0BECHYIO (P OPMYJIMPOBKY 3aKOHA, €r0 MAaTEMAaTUUECKOE BHIPAKEHHUE U YCIIOBUS
(rpaHuUIIBl, 001aCTH) MPUMEHHUMOCTH; O0BSICHATH OCHOBHBIC IIPUHIIUIIBI ICHCTBUS
MalliH, TPUOOPOB W TEXHUYCCKHX YCTPOWMCTB; pa3andyaTh YCIOBHS WX
0€301acHOT'0  HMCIIOJIb30BaHUS B TOBCEIHEBHOW  JKWU3HHU; BBITIOJTHATH
AKCIEPUMEHTHI IO MCCJIEAOBAHUIO (PU3NUYECKUX SBJICHUH M MPOIECCOB C
UCITIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUM, PU 3TOM (HOPMYJIUPOBATH
npobaeMy/3afady U TUIOTE3Y Y4eOHOIro SKCIIEPUMEHTa, COOUpPaTh YCTAHOBKY U3
PEAJIOAKEHHOT0 000pY/I0BaHUS, TPOBOAUTH OMBIT U (hOPMYJIUPOBATH BHIBOHI,
OCYIIECTBIJISITh MPSMbIE U KOCBEHHbIC M3MEPEHUS! (PU3MUECKUX BEJIMYMH, MPHU
ATOM BBIOMpaTh ONTUMAJIBHBIA CIIOCOO M3MEPEHUS M MCIOJIb30BaTh M3BECTHBIC
METO/Ibl OIIEHKHU IMOTrPEIIHOCTEH U3MEPEHUI; UCCIIEA0BATh 3aBUCUMOCTH MEXKIY
(bU3UYECKUMHU BETUYMHAMM C MCIIOJIB30BAHHEM IPSMBIX U3MEPECHHM, MPH 3TOM
KOHCTPYUPOBaTh  YCTAHOBKY, (DUKCHUPOBaTh  pe3yJbTaThl  MOJYyUYCHHOU
3aBUCUMOCTH (PU3MUECKUX BETUYMH B BUJIC TAOIUI] U TpadUKOB, J€JIaTh BHIBOJIBI
M0 pe3yJibTaTaM HCCJIEI0BaHus; COOMI0aTh MpaBuiia 0€30MacHOro Tpyaa npu
IPOBEJACHUN UCCIEAOBAaHUM B paMKax Y4YeOHOrO HSKCIEpUMEHTa, Y4eOHO-
WCCIIEIOBATEIbCKOM M MPOEKTHOM  JIEATEIBHOCTH €  HMCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOMCTB U  JIaDOpaTOpHOro OOOpYIOBaHUS;, peIIaTh
pacu€THble 3aJauyd C SIBHO 3aJaHHOW (PU3WYECKOM MOJIETbI0, HMCIOIb3YS
bu3MYecKre 3aKOHBI M TIPUHIIMIIBI, HAa OCHOBE aHaJW3a YCIOBUS 3a/Ja4d
BBIOMpaTh (PU3UUECKYIO MOJIENb, BBIJCHATh (PU3MUECKHE BEIMUUHBI U (DOPMYJIBI,
HE0OXouMBbIe IS €€ pelleHMs], TPOBOJUTh PACU€Thl U OLICHUBATh PEaIbHOCTh
MOJIYYEHHOI'0 3HAaUeHUsI (PU3NUECKON BETUYUHBI;



pemaTh Ka4yeCTBCHHBIE 3aJ1auH: BBICTPaNBATh JIOTUYECKH
HETMPOTHBOPEYMBYIO IIETIOYKY PACCYKICHUH C OMOpO Ha W3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3WYECKUE SBIICHUS,

UCTIONIb30BaTh ~ MPH  pPEMIEHWH  Y4eOHBIX  3a7a4y  COBPEMCHHBIC

WHOPMAITMOHHBIC  TEXHOJOTMH  JJIs  TIOWCKA, CTPYKTYPUPOBAHUSA,
WHTEpTIpETallud W TPEACTABICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHOM
uHboOpMaIuK, TOJYYEHHOM U3  PA3IUYHBIX HCTOYHMKOB, KPUTHYECKH
aHAJIM3UPOBATh TONyYaeMyr0 HH(OpPMAIHIO; MPUBOAUTH TPUMEPHl BKJIa/aa
POCCHIICKUX M 3apPYOCIKHBIX YUEHBIX -
(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIErO0 MHUpA, B
pa3BUTHE TEXHUKH M TEXHOJIOTHI; MCIOIB30BaTh TCOPETHUUCCKUE 3HAHMS TIO
¢u3nKke B TIOBCENHEBHOM IKWU3HHM Il oOOecmedeHus O€30MacHOCTH TIpH
oOpanieHny ¢ MpudopaMyd U TEXHUYECKHUMH YCTPOWCTBAMHU, NJISi COXPAHCHHUS
3I0POBbsI U COOJIIOJICHUST HOPM 3KOJIOTHUECKOrO IMOBEJACHUS B OKpPYXKaroleh
cpeze; paboTaTh B TPYIIE C BHIMOJTHEHHEM PA3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIMOHATBHO PACIpPEAesiTh OOSI3aHHOCTH U
IUTAHUPOBATh  JCATEILHOCTh B  HECTAHAAPTHBIX CHUTYyalMsX, aJeKBaTHO
OIICHWBATh BKJAQJ KAKIOTO W3 yYaCTHUKOB TPYNNBl B  PEIICHHE
paccMaTpuBaeMoi IIPOOJIEMEL.

K xoHny oOyuenust B 11 kjacce npeaMeTHble pe3ysibTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTpakaTh CHOPMHUPOBAHHOCTH y OOYYAIONIUXCS YMEHUIA:
JIEMOHCTPUPOBATh HA TMpUMEPaX pojib U MecTo (u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHON KapTHWHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKOU AEATEIBHOCTHU JIKOJEH, LIETOCTHOCTh U €AUHCTBO
dbu3uYecKol KapTHUHBI MHPA; YUUTHIBATH T'PAHUIl MPUMEHEHUS H3YyUYECHHBIX
(U3HYECKUX MOJEINIEH: TOUEUHBIN 3JIEKTPUYECKUNA 3apsil, Jyd CBETa, TOUEUHbIN
HMCTOYHUK CBETA, sIICpHAS MOJIEIb aTOMA, HYKJIOHHAs! MOJI€JIb aTOMHOT O /Ipa IpH
pemeHnn PU3NYECKUX 3aJ1a4; pacro3HaBaTh Pu3ndeckre sBIeHus (IPOIIECCh) U
OOBSICHATh WX Ha OCHOBE 3aKOHOB AJICKTPOAMHAMUKHA W KBAHTOBOW (DU3UKHU:
AIEKTPUYECKasi MPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MAarHUTHOE
JIEUCTBUSL TOKA, B3aMMOJIEWCTBUE MArHUTOB, 3JIEKTPOMATrHUTHAs WHAYKULUSA,
JIEUCTBUE MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM U JBIDKYIIUHCS 3apsij,
ANIEKTPOMArHUTHBIE KOJI€OAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIpOCTPaHEHUE
CBETa, OTPAKEHUE, MPETOMIIEHHE, MHTep(DEepEeHLINs, AUPPAKIUSA U MOIAPU3ALUL
CBeTa, IHCTepcHs cBera, hoTodmekTpudaeckuit d3hdext (pororddekr), cBeToBOC
JaBJICHHE, BO3HUKHOBEHHE JIMHEHYATOro CHEKTpa aroMa BOAOPOJA,



€CTECTBEHHAss M MCKYCCTBEHHAas pPaJNOAKTUBHOCTh; OIMCHIBATH W3YYEHHBIC
CBOICTBA BeIECTBA (PJEKTPUUECKUE, MATHUTHBIE, ONTUYECKUE, IIEKTPUIECKYIO
MIPOBOJIMMOCTh PA3JMYHBIX CpPEA) U DJEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI),
UCTIONIb3Ysl  (PU3MYECKHE BEIWYMHBI: JJIEKTPUUYECKUH 3apsija, cuila TOKa,
ANEKTPUYECKOE HANpPSKEHUE, JJIEKTPUUECKOE COIMPOTHUBIIEHHE, PA3HOCTh
NOTEHIMAJIOB, 3JEKTPOJIBIKYIIAs Cuja, paboTa TOKa, MHAYKLUUS MarHUTHOI'O
nosisi, cuna Awmmepa, cwia JlopeHlla, WHIYKTUBHOCTb KaTYIIKH, SHEPrus
AIIEKTPUUYECKOT0 M MAarHUTHOTO TMOJE€H, TEepuoj M YacToTa KojeOaHuil B
KoJie0aTeIbHOM KOHTYpE, 3apsiji U Cujla TOKa B MPOLECCEe TapMOHUYECKUX
ANEKTPOMArHUTHBIX KosieOaHuW, (OKYCHOE PAcCTOSHHME W ONTHYEecKas Ccuiia
JUH3bI, TPU OINUCAHWU TMPABUIBHO TPAKTOBaTh (HUIUUYECKUH  CMBICI
UCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHHS M €IUHULIbI, YKa3bIBaTh (HOPMYJIbL,
CBSA3BIBAIOIIME JAaHHYI (PU3MYECKYI0 BEIMYMHY C JPYTMMH BEIMYHHAMU;
OMUCHIBATh U3yUYCHHBIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIIONb3YS
bu3nuecKrue BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJWHA BOJHBI U
4acToTa CBETa, SHEPrus U UMMyJbC (OTOHA, MEpUOJ MoJypachana, YHEprus
CBSI3U ATOMHBIX SJI€P, IPU OMKUCAHUM TPABUIIBLHO TPAKTOBATH (PU3NUECKUN CMBICT
UCIOJIb3YEMbIX BEIMYMH, UX O0O3HAUYECHUS U €AUMHUIBI, YKa3bIBATh (POPMYIIbI,
CBA3BIBAIOLIME JAHHYI (PU3NYECKYI0 BEIUYMHY C APYTMMH BEJIWYUHAMU,
BBIUHCIIATh 3HA4Y€HUE (PU3MYECKON BEJIMYMHBI; aHAJU3HPOBATh (HU3HMUECKUE
IIPOIIECCHI U SIBJICHUS, UCTIONB3YS (DHU3NYECKHE 3aKOHBI M IPUHITUIIBL: 3aK0H OMa,
3aKOHBI I10CJIEA0BATEIBHOIO U apAJIJIEIBHOIO COEIMHEHNS IPOBOAHUKOB, 3aKOH
JIxoyns—Jlenna, 3aK0H 3JIEKTPOMAarHUTHOM MHAYKIMU, 3aKOH IPSIMOJIMHEUHOT O
pacrpoCTpaHEHUs CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI IPEJIOMIIEHUS CBETA,
ypaBHeHHe DUHIITEeHA a1 GoTodPderTa, 3aKOH COXpaHEHUsI SHEPTHH, 3aKOH
COXpaHEHUs HUMITYJIbCA, 3aKOH COXPaHEHUsS 3JIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHUsI MAacCOBOI'0 YHCIA, IOCTyJaTbl bopa, 3aKOH pajHOaKTHBHOIO
pacnaga, OpU 3TOM pa3auyarbh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTEeMaTU4YECKOE BBIPAKEHHUE U YCIIOBUS (TpaHUIlbl, 00JaCTH) NPUMEHUMOCTH;
ONpENIENATh HAIIPABJIECHNUE BEKTOPA UHAYKIIUH MAarHUTHOTO TIOJISI

MIPOBOJHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeH1a; CTpOUTh U OMUCHIBATH

U300pakeHre, Co3aBaeMOoe MIOCKUM 3€PKaJIoM,

TOHKOW JIMH30M; BBITIONHATH JKCIIEPUMEHTHI TI0 HMCCIICTOBAHUIO (HU3UIECKUX
SIBJICHUW U TPOLIECCOB C HCIMOIb30BAHUEM MPSAMBIX U KOCBEHHBIX MU3MEPECHUI:
npu SToM (opmynupoBaTh mpodiieMy/3amadyy W TUNOTE3Y Y4eOHOro
AKCIIEPUMEHTA, COOMpaTh YCTAHOBKY W3 TIPEIJI0KEHHOTO O0Opyd0oBaHUS,



OPOBOJUTH OMNBIT U (OPMYJIUPOBATH BBIBOABI, OCYILIECTBIATH MpsSMbIE U
KOCBEHHbIE M3MEpEeHMs] (U3MYECKUX BEJIMYMH, IPU OSTOM BbIOMpATh
ONTUMAJIHBIN CIIOCOO M3MEPEHUS] M UCIIOIb30BaTh U3BECTHBIE METO/Ibl OLIEHKU
NOTPEIIHOCTEN U3MEPEHUI; CCIIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUN: TPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(¢uKcupoBaTh Pe3yIbTATHl MOTYYECHHONW 3aBHCUMOCTH (PU3MUECKHX BEIMYUH B
Bue Tabmuil U TpaduKoB, JAeiaTh BBIBOABI IO pe3yjbTaTaM MHCCIEIOBAHUS;
coOmoaTh npaBwiia 0€30MAaCHOr0 TpyAa NpU NPOBEACHUM HCCIEIOBaHUN B
pamMKax y4yeOHOro SKCIIEPUMEHTA, Y4eOHO-MCCIEN0BATENbCKOM M IPOEKTHOM
NESATENbHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB U J1a00PaTOPHOTO
0o0opyloBaHUs; pellaTh pacu€THbIE 3aJayd C SBHO 3aJaHHOU (pu3mueckoin
MOJIENIBIO, MCTOIb3YS (PU3MYECKHE 3aKOHBl M MPUHLMIIBI, HA OCHOBE aHallh3a
yCIIOBHUS 3a/ladyd BBIOMpaTh (PU3MYECKYIO MOJAEINb, BBIACHATH (PU3UUECKUE
BEIUYHMHBI U (POPMYJIbI, HEOOXOAMMBIE I €€ pEelIECHUs, IPOBOAUTh PAaCUEThI U
OLIEHUBATh PEAJIbHOCTD MOJYyYEHHOr0 3HaU€HUs (PU3NUECKOM BETMUUHBI;

pemars Ka4yeCTBEHHBIE 3a/1a4u: BBICTPaNBaTh JIOTUYECKA
HEMPOTHUBOPEUMBYIO 1LIETIOUYKY PACCYKJIECHUN C OMOPO HAa M3YyYEHHBIE 3aKOHbI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHNUS;

UCTOJb30BaTh  NPU  pPEHICHHMH  Y4eOHBIX  3aJa4  COBPEMEHHBIC
UHPOPMAIIMOHHBIE  TEXHOJOTMU NS TIOUCKA, CTPYKTYPUPOBaHHUA,
UHTEpIpEeTallud M  MpeACTaBlIeHUs y4eOHOM U Hay4HO-TIOMYJIAPHOM
uHpOpMalMy, TOJYYEHHOW M3 pa3jIMYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJIY4aEMYIO HH(POPMALIUIO;

OOBSICHATh NPHUHLMIBI JCHUCTBUS MaIIMH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUS MX O€30MacCHOTO HCIOJIb30BAaHUS B
MOBCETHEBHOM KU3HU; TPUBOJIUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOeKHbBIX
YYEHBIX-

(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOLIEr0 MUPA, B
pa3BUTHE TEXHUKU M TEXHOJIOTMH; MCIOJb30BATh TEOPETUYECKUE 3HAHMS I10
dbu3uKe B TIOBCEIHEBHOM JKM3HU [JIsi oOecredeHus: Oe30MacHOCTH MpH
oOpalieHuy ¢ npudopaMyu U TEXHHMYECKHMMH YCTPOMCTBAMH, IJIsi COXPAHEHHS
310pOBbsI U COOJIOJIEHUST HOPM 3KOJIOTMYECKOrO IMOBEAEHUS B OKpPYXKaroLeH
cpene; paboTaTh B TpYIIE C BBIIOJIHEHUEM DPA3JIMYHBIX COIMAJIBHBIX POJIEH,
IUITAaHUPOBATh pPabOTy TPYMIIbl, PAlMOHAIBHO pACHpEneisTh OO0S3aHHOCTU U
IUIAHUPOBATh  JCATEIBHOCTh B  HECTAaHAAPTHBIX CUTYyallMsX, aJE€KBaTHO



OLICHMBATh  BKJAQJ  KAXKIOTO W3 YyYaCTHUKOB TPyNONbl B  pEIICHHE
paccMaTpuBaeMoil poOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KounyecTBo 4acoB DJIeKTPOHHBIE
No 11/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
2 porpamMmbI Beero Kontpoabnbie | IIpakTnueckne obpazoBaTesbHbIe
padoThI pa6oThI pecypent
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O TIO3HAHMUSA
bub6nuoreka [JOK
1.1 ®du3nKa ¥ METOJIBI HAYYHOTO TTO3HAHUS 2 https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 2
Pa3zpgen 2. MEXAHUKA
bubmuorexa [IOK
2.1 Kunenmarria 5 https://m.edso00.ru/7f41bf72
bubmuoreka [OK
2.2 Aunamuka / https://m.edso00.ru/7f41bf72
bubmuoreka [OK
2.3 3aKOHbBI COXPAHEHHUS B MEXaHUKE 6 1 1 https://m.edso0.ru/7§41bf72
Hroro o pasnerny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 i bubnuorexa [{OK

TEOpUn

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



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

bu6mmoreka [IOK

3.2 OcHOBbI TEPMOAMHAMUKH 10 https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHUS BEIIECTBA. 5) bubnnorexa [IOK
@Pa30BbIe NEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Pazgen 4. QJIEKTPOANHAMMUKA
bu6nunorexa [IOK
4.1 IneTpocTaTHKa 10 https://m. eds00.ru/7f41bf72
[locTostHHBIN 3neKTpUYecKuid TOK. TOku B bubmmorexa LIOK
4.2 pa3INYHBIX cpeaax 12 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

KonauvecTBo yacoB DJIEeKTPOHHBIE
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM (mudposrie)
2 IPOrpaMMBI Beero Kontponbubie  Ipaktuueckue  00PasoBaTelbHbie
paboThbI paboThbI pecypebt
Paznea 1. JIEKTPOANHAMUKA
MaruauTtHoe nose. DJIeKTpOMarHUTHAs bu6nuorexa [IOK
11 WHYKIUS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbI
MexaHn4eckHe U 3J1€KTPOMarHUTHBIE bu6mmoreka [IOK
2.1 KoJIeOaHus 9 1 https://m.edsoo.ru/7f41c97¢
MexaHn4ecKHUe U AIEKTPOMarHuTHbBIE bubnuotexa [JOK
2.2 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
2.3 Orrrica 10 3 https://m.eds00.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIEIIUMAJIBHOM TEOPUM OTHOCUTEJIbBHOCTH

3.1

OCHOBBI cielUaIbHON TEOPUH
OTHOCHUTEJIbHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97c



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

Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTEI KBAHTOBOM OITUKH 6 bu6anoreka LIOK
https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4.2 Crpoenue aroma 4 https://m.eds00.ru/7f41c97c
bubmuoreka [IOK
4.3 ATOMHOE A1PO 5 https://m.eds00.ru/7f41c97¢c
Hroro no paszneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

but6mmoreka [IOK
5.1 DJeMEeHThl aCTPOHOMUHU U aCTPOPHU3UKI 7 https://m.edso0.ru/7f41c97¢
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE
but6mmoreka [IOK
6.1 Obobmaromee MOETOpEHHE 4 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOE Bpems 3



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

OBIIEE KOJIMYECTBO YACOB I1O
[NPO'PAMME







HOYPOYHOE IINIAHUPOBAHHUE 10 KJIACC

KounyecTBo 4acoB JJIeKTPOHHbIE
No . Mara undgposbie
w/n €Ma ypoKa Beero Kontposbubie | [pakTuueckue H3yueHHs o0pa3oBaTe/ibHbIE
paboThI paboThbI pecypebt

®usuka — HayKa O PUPOJIE.

1 HayuHble METOBI MO3HAHHS 1 brbmmoreka LIOK
OKPY/KAIOMIEr0 MHUpA https://m.edsoo.ru/ff0c32e2
Pome u wMecto ¢u3uku B
(dbopMUPOBaHUN COBPEMEHHOM

2 HAayyHOW KapTUHBI MHUpaA, B 1 Bubmorexa LIOK
NPAKTHYECKOH JeSTeIbHOCTH https://m.edsoo.ru/ff0c33e6
JIonen
MexaHn4eckoe IBUKEHHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO Bu6uoreka IIOK

3 asmKeHus. [lepemerniennue, ckopocTs, 1 https://m.edso0.ru/ff0c3508
YCKOpEHUe
PaBHOMEpHOE NIpsIMOJIMHEITHOE bubmuorexa [JOK

4 JBIKCHHE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE TPSIMOJIMHEHOE bubnuorexa [JOK

5 JIBIDKEHHE 1 https://m.edsoo.ru/ff0c372e

5 CBoOonmHoe maneHue. YCKOpeHue L bubnmnoreka [JOK

CBOOOIHOTO ITaIEHUS

https://m.edsoo.ru/ff0c39cc



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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7 KpuBonunelinoe ABIKEHHE. bubmmoreka LIOK
JIBr>KeHre MaTepuaabHOU TOYKHU 110 https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[puHnun OTHOCHUTEIIEHOCTH

8 TCanunes. MaepuuasibHble CHCTEMBI butmoreka [OK
otcuera. [TepBhiit 3axon HeioToHa https://m.edsoo.ru/ff0c3be8
Macca Ttena. Cuma. Ilpunuun

9 CYIEpIO3UIMU CUI. BTOpoii 3aKoH bubmiorexa [IOK
HboToHA /71 MATepHANbHOI TOUKH https://m.edsoo.ru/ffOc3be8
Tpetuit 3akon HeroToHa 114 bu6nmuoreka [IOK

10 MaTepuaibHbIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TATOTEHUSI.

11 Cuna  mpkectn.  [lepBas butmoreka [IOK
KOCMITYECKasi CKOPOCT https://m.edso0.ru/ff0c3d00

5 Cuia ynpyroctu. 3akoH ['yka. Bec bu6anorexa LIOK

1 Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenus. Koaddurment

13 Tpenust. Cuiia COpOTUBIIEHUS NpU Bu6miorexa [OK

ABMXKCHHM TCJIA B XXUAKOCTH UJIH
rasc

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
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[ToctymartensHOE U BpalaTesibHOE
JIBUKCHHE a0COIOTHO TBEPIOTO

14 tena. MomeHT cuitbl. [1nedo cuibl. butmmoreka [IOK
VCIOBHS  DABHOBECHS TBEPIOIO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynsc MaTepuanbHOU TOUKH,

15 CHCTEMBI MaTEPUAIIbHBIX TOUEK. brbmiorexa LIOK
VIMITYJThC CHITBL 3AKOH COXPAHEHHS https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTHBHOE JBHKEHHE
Pabota ©  MOIIHOCTH  CHIIBL

16 Kunernueckas SHEprus Bu6mmoreka [OK
MaTepuanbHoil Touku. Teopema 06 https://m.edsoo.ru/ff0c4502
M3MEHCHUH KHHETHYECKOW SHEPTUH
[NoTeHuManpHas SHEPTHSL.

[MoTeHnManbHAS SHEPTHUS YIIPYTO
17 ne(OpMUPOBAHHOH MPYKUHBI. bu6mmoreka [IOK

IToreHnnanbHas S5HEpPTUs TENA
BOJIN3M IOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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18

[ToTeHuManbHBIC U
HETIOTCHIIMAIbHBIEC CHITBL. CBSI3b
paboTHI HETTOTEHIIMAIBHBIX CHII C
U3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPrUH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabota
«MccnenoBanne  cBS3M  pabOTHI
CHJIBI C I3MEHEHNEM MEXaHUYECKOH
SHEprMM  Tela Ha  IpuUMepe
PaCTSDKEHHS PE3MHOBOTO KT'yTa)

20

KonTponbHas pabota mo Teme
«Kunemartuka. Jlunamuka. 3aK0HbBI
COXPAHEHUS B MEXAHUKE»

bubnaunorexa LIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TOJIOKEHUSI
MOJICKYISIPHO-KHHETHYECKOM

bub6munorexa LIOK
https://m.edsoo.ru/ff0c4dc2

Teopuu. bpoyHOBCKOE JBIKEHUE.

Muddysus

22

Xapaxkrep JIBHOKCHUS u
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Monenu CTPOEHUSA rasos,
KUJKOCTEN U TBEPABIX TEI



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

23

Macca  MoJeKyIL. KomnuectBo
BeuectBa. [locTostHHas ABoraapo

24

TemnoBoe paBHOBECHE.
Temnepatypa u €€ U3MepeHUeE.
[ITxana Temneparyp Llenbcust

25

Wneanphbiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

bu6anorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TemnepaTrypa Kak
Mepa CpelHEN KNHETUYECKOU
OHEPrUM IBUKEHUS MOJIEKYJI.
YpaBHenue Menzeneena-
Knaneiipona

bubnunorexa LIOK
https://m.edsoo.ru/ffOc511e

27

3akon JlampToHa. ['a30BbIC 3aKOHBI

28

Jlaboparopnas pabota
«HccnenoBanne 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
pa3peREeHHOT 0 ra3a»

29

I/I30Hp0ueccm B WJACAJIBHOM Tra3€ u
nx rpa(pnqecxoe MpEaACTaBJIICHUC

bu6anorexa LIOK
https://m.edsoo.ru/ff0c570e

30

BnyTtpenHss sHeprus

bubmmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

TEPMOJUHAMUYECKOW CHUCTEMBI U
CII0COOBI €€ U3MEHEHMS.

KonmdgectBo Termiots u padora.
BHyTpeHHsIs SHEpPTHsI
OJTHOATOMHOTO HJICAJILHOTO ra3a

https://m.edsoo.ru/ff0c5952

bu6anorexa LIOK
31 Buner rennonepenayn https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTh BEIIECTBA.
) KomnuecTBo TemioTs! npu BubGmiorexa [TOK
3 Teruionepeae. AnuabaTHpIH https://m.edsoo.ru/ff0c5¢c36
mpoiiecc
[IepBbIii 3aKOH TEPMOJMHAMHUKHA H bu6nmuoreka [IOK
33 €ro NPUMEHEHHUE K U30IIpolieccaM https://m.edsoo.ru/ffOc5efc
HeoOpaTumocTs TIpoI1ieccoB B
34 npupone. Bropoit  3akon BH6J_1HOTeKa HOK
TepMO/IHHAMUKH https://m.edsoo.ru/ff0c6230
[Tpunnmn aevicteus u K11 but6mmoreka [IOK
35 TETIJIOBOM MaIllWHbI https://m.edsoo.ru/ff0c600a
36 [Huxn Kapro u ero KITJI
DKooruyeckue nmpoodaemMbl
37 TETJIOOHEPTETUKH
Ob6o06maromuii ypok
38 «Monekynspras pusnka. OCHOBBI Bubsmorexa [OK

TCPMOAUHAMUKH

https://m.edsoo.ru/ff0c6938
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KonTtponbHas pabota no teme

butmmorexa [IOK

39 «MonekynspHas pusuka. OCHOBbI https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI
[TapooOpa3zoBaHue M KOHICHCAITHS. bubnuotexa [JOK

40 Hcnapenue u xunexnue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAS M OTHOCUTEIbHAS

41 BJI&KHOCTH BO3/1yxa. HachIeHHbIi Bubmmorexa [IOK
map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckue u
aMmopdHbBIe Tena. AHU3OTPOIHS

42 CBOMCTB  KpuctamioB. JKuakue bubnunorexa LHOK
KPUCTAILIBL. CoBpeMEHHBIC https://m.edsoo.ru/ffOc65f0
MaTepuaibl
[InaBneHue M KpUCTAIIA3AIIHS.

43 VY ienbHas TEIIoTa IIABJICHUSL. Bubmmorexa [IOK
CyGrumanus https://m.edsoo.ru/ff0c6708

but6mmoreka [IOK

44 YpaBHeHHUE TEIUIOBOTO OaaHca https://m.edso0.ru/ffOc6820
OnexTpuzanus Tell. DIeKTPUUECKUN

45 3apsaa. JlBa BUAAa DIEKTPUYECKHX bubmuorexa LIOK

3apsiI0B

https://m.edsoo.ru/ffOc6bcc
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[TpoBOAHMKY, TUANEKTPUKU U
MOJTYITPOBOTHUKH. 3aKOH

bu6anoreka LIOK

46 COXPaHCHUA JJIICKTPUICCKOTO 3apsAia https://m.edsoo.ru/ff0c6bcc
BzaumopelictBue 3apsanoB. 3aKoH

47 Kynona. ToueuHbIi SIeKTpUYECKHUii brbmorexa [IOK
3apa https://m.edsoo.ru/ff0c6ces
Hampsxk€HHOCTH 3JIEKTPUYECKOTO

18 noJist. [IpuHIMT Cynepno3unun Bu6morexa [IOK
3JICKTPUYCCKUX HosIeH. JInHnn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cri 37eKTpOCTaTHUECKOTO

49 nosist. [orenmmain. PasHocts brbmiorexa LIOK
[OTeHIHMATOB https://m.edsoo.ru/ffOc6f00
[TpOoBOTHUKY ¥ TUAJIEKTPUKH B

50 3JIEKTPOCTATHYECKOM TIOJIE. brbmiorexa [IOK
JIDIeKTpHYECKAs IPOHHIAEMOCTD https://m.edsoo.ru/ff0c7018

) but6mmoreka [JOK

o1 Onexrpoémrocts. Konzetcarop https://m.edso0.ru/ff0c7126
DIIEKTPOEMKOCTh TIJIOCKOTO

52 KOHJIEHCATOpa.  DHeprus Brbmioreka LIOK

3apsKEHHOT0 KOHJIeHcaTopa

https://m.edsoo.ru/ff0c72c0
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53

JlaboparopHas pabota "M3mepenue
3IIEKTPOEMKOCTH KOHAEHcaTopa'

54

[IpuHIIMI AEHCTBUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KONUPOBAJIBLHOIO
amnmnapara, CTPYHMHOrO NpHUHTEpA.
DJIEeKTPOCTATUYECKAs 3alUTA.
3a3zeMIIeHHE AJIEKTPOIPUOOPOB

55

DNEeKTpUYECKUH TOK, YCIOBUS €TI0
cyniectBoBaHusA. [loCTOSHHBIN TOK.
Cuna toka. Hanpsixenue.
Conporusnenue. 3akon OMa 11t
y4acTKa Ienu

56

[ocnenoBarenbHOE, MapauIeIbHOE,
CMEIIIaHHOE COCIMHEHHE
MPOBOTHUKOB. JIaGoparopHas
pabora «M3y4yeHne cMEIaHHOTO
COCITMHEHUS PE3UCTOPOB)

bubnaunorexa LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH ANIEKTPUIECKOTO
TOKa. 3aK0H

Ixoynsa-Jlenna

bubnunorexa LIOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c74f0
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58

3axon OMa 11 ITOJIHOH
(3aMKHYTOM) JIEKTPUUYECKOM LIETIH.
KopoTkoe 3aMbikaHue.
JlabopaTtopHnast pabota «M3mepenune
OJIC wuCTOYHMKA TOKa M €ro
BHYTPEHHETO COMPOTUBIICHUS

bu6anorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

DJIeKTpOHHAs MPOBOJUMOCTD
TBEPJBIX METAJUIOB. 3aBUCUMOCTH
COMPOTHUBICHUS  METAJIOB  OT
Temneparypbl. CBEpXIpPOBOAUMOCTh

60

DNEeKTpUYECKHU TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITY4YKOB

61

[lonynpoBoHUKH, UX COOCTBEHHAS
Y TIPUMECHAs IPOBOAUMOCTD.
CaoiicTBa p—N-niepexona.
[onynpoBoIHUKOBBIE TPHOOPHI

bu6anorexa LIOK
https://m.edsoo.ru/ffOc84ae

62

ONEeKTpUYECKU TOK B pacTBOpPax U
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPOTUTHYECKAS] TUCCOLUALINS.

bubmunorexa LIOK
https://m.edsoo.ru/ff0c82ba

DJIEKTPOIHN3
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DNEeKTPUYECKHid TOK B ra3ax.
CaMocToATenbHBIN U Bubanoreka LIOK
63 . 1
HECAMOCTOSITEIIbHBIN pa3psii. https://m.edsoo.ru/ff0c84ae
Mounnus. [Tnazma
OnexkTpuueckue npuldopbl U
YCTPOMCTBA U UX MPAKTUYECKOE Bu6morexa [JOK
64 npuMeHeHune. IlpaBuna TeXHUKHI ! https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
O06o0mmarommii ypok bu6mmoreka [JOK
65 «OIEKTPOIUHAMUKAY 1 https://m.edsoo.ru/ff0c88be
Kontponbnas paborta mo Teme
66 «Qnektpocraruka. [locTosHHBII L Bub6uoreka IIOK
anekTpuyeckud  ToK. Tokm B https://m.edsoo.ru/ff0c8a8a
PA3JIMYHBIX CpCaax»
Pe3zepBHblii ypok. KoHTpoabHas
67 pabora 110 Teme 1 BH6J_M°T6K3 HOK
"eKTPOTUHAMUKA" https://m.edsoo.ru/ff0c8c56
PezepBHbIil  ypok. OOoOmIaronmi but6mmoreka [IOK
68 ypok 1o TemaM 10 kiacca 1 https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME 68
11 KJIACC
Ne Tema ypoka KosmmyecTBo yacoB
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n/n Hara DJIEeKTPOHHBIE
Beero Kontpoabubie | IlpakTHyeckue | usyuyenusi | Hu(poBbIe
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
[TocTostHHBIE MATHUTHI U UX
B3aMMOJICHCTBHE. MarHuTHOE MOJIE. Bubmmoreka LIOK
BekTop MarHuTHOM MHAYKLIUU. 1 https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarnuTHOe mMOJ€ TPOBOJHUKA C
TOKOM. OneIT Dpcrena. 1 Bu6morexa IIOK
B3anmoaeiicTBre NpOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHas paborta «3ydenue
MAaTHUTHOTO TOJIs KATYIIKH C 1 1 brbmiorexa [IOK
TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 Ha
MPOBOJHUK ¢ TOKOM. Cuiia Amriepa.
JlaGopaTopHas pabota 1 1 bubnmnoreka [JOK

«HccnenoBanue geiicTBUS
MOCTOSSHHOTO MarHuTa Ha pamKy C
TOKOM)

https://m.edsoo.ru/ff0c9ac0
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JlelicTBME MAarHUTHOTO IIOJIA Ha
JBIDKYIIYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenna. Pabora
cuiibl JIopeHia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHas WHTYKITHSI.
IToTok BEKTOpa MarHUTHOM
uaaykuuu. J/1C naaykumn. 3akoH
3JIEKTPOMArHUTHON MHIYKLIMU

®dapanes
JlaboparopHas pabora
«UccnenoBanue SABJICHUA bubnmnotexa HOK

3HeKTpOMaFHHTHOﬁ HUHAYKOHUW)

https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. JJ1C
CaMOMHIYKIIMH. DHEPIHst
MAarHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

bu6nunorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckue YCTpOﬁCTBa H ux
IIPUMCEHCHUC: ITIOCTOSHHBIC
MarHuThbl, 3JICKTPOMAIrHUTHI,
QJICKTPOABUIAaTCJIb, YCKOPUTCIIN
OJICMCHTAPHBIX YaCTHUII,
WHAYKOHWOHHAA I1€Yb
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10

O606mmaromuit ypok «MarautHoe
noJje. DJIEKTPOMarHuTHast

WHIYKIUS

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

11

KonTponbhas pabora 1o Teme
«Mar»auTtHoe 110J1€.
DJIEKTPOMAarHuTHask MHIAYKIUS»

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

12

CBoOOIHBIE MEXaHUUYECKUE
kosieOanus. ['apMOHHUYECKHUE

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

KosieOaHwms. VYpaBHeHue
rapMOHHYECKHX KOJICOaHHI.
[IpeBpatienue sHepruu

13

JlaboparopHas pabora
«HccrnenoBanne  3aBUCHMOCTH
Tepro/ia MaJibIX KojiebaHu# rpy3a
Ha HUTU OT AJIMHBI HUTHU U MACChI

rpy3a»

14

KonebarenpHblit KOHTYD.
CB0OOOIHBIE PTIEKTPOMArHUTHEIE
KoseOaHusT B HJCAIBHOM
KoJieOaTeIbHOM KOHTYpE.
Awnanorus MCXKAY MCXaHUYICCKNMU
u AIEKTPOMATHUTHBIMU
KOJIeOaHUSIMH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0cb820
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15

dopmyna Tomcona. 3aKoH
COXpAHEHHUs SHEPTUH B UICAITBHOM
KoJe0aTeIbHOM KOHTYpE

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

16

IIpencrasienue o 3aTyxaromux
KonebaHuAX.  BbIHyXIeHHbIE
MEXaHU4YEeCKHe Kosie0aHusl.
Pe3onaHnc. BrinyxneHHble
JIEKTPOMAarHUTHbIE KOJIeOaHMsI

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

17

IlepeMeHHBIN TOK.

CunyconaibHbIN IEPEMEHHBIN
TOK. MOIITHOCTh MEPEMEHHOTO TOKA.
AMIITUTYIHOE U

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

I[GI\/’ICTByIOH.Iee 3HA4YCHUC CUJIbI TOKA
" HalIpSAXKCHUSA

18

Tpancdopmarop. [IponsBoacTso,
nepenaya u norpe0ieHne
ANEKTPUYECKOMN SHEPTrUn

19

YCTpoWCTBO U IIPAKTUYECKOE
IIPUMEHEHHE JNEKTPUYECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JIMHUH dJIEKTporepenay

bubmuorexa [IOK
https://m.edsoo.ru/ff0cc324
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20

OKOJIOTUYECKUE PUCKU IIPH
IIPOU3BOJICTBE IJIEKTPOIHEPTHH.
KynbTypa ncronb3oBanus
3JIEKTPOIHEPIHU B TIOBCEAHEBHOM
KU3HU

21

MexaHn4eckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHMsI U
JuiMHa BOJIHEL. [lonepednsie n
IIPOJIOJIbHBIE BOJIHBI

bub6mmoreka [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CkopocTb 3Byka. ['poMKOCTB
3ByKa. Bricora ToHa. TemOp 3Byka

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

23

DNIEeKTPOMarHUTHHIE BOJIHBI, UX
cBoiicTBa U ckopocth. [llkana
ANEKTPOMArHUTHBIX BOJH

bu6nmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/IHBI paanuoCBA3H n
TCICBUACHUS. PazButue CpCaACTB
CBs3H. Pa,[[I/IOHOKaI_[I/ISI

25

Kontponbnas padota «Konebanus
1 BOJIHBI»

bubmmoreka [IOK
https://m.edsoo.ru/ffOcc6f8
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[IpssMonuHeiHOe pacpocTpaHeHue
CBETa B OJTHOPOJHOM cpejie.

bu6mmoreka [IOK

26 .
Toueunslil ucTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxxenue  cBeTa. 3aKOHbI

27 oTpaxkeHMs1 CBeTa. IlocTpoenue bubnmoreka [IOK
W306paKeHHil B TUIOCKOM 3epKae https://m.edsoo.ru/ffOcd4e0
IIpenomnenue ceera. [lonnoe

- BHYTpEHHEE OTpakeHHE. Bu6mmorexa [IOK
penenbHeIi yroJi NoJIHOro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHHUS
JlaboparopHast pabora «/3mepenue bubnmoreka [JOK

29 MOKa3aTeNs IPEeTOMIICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
Jlunzel. [locTtpoeHne m3o0pakeHUI

30 B miH3e. DOopMyIIa TOHKO# JIMH3HL. brbmiorexa LIOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JINH3bI
JlaGopaTopHas pabota

31 «HccnenoBanue CBOMCTB
M300paKeHUI B TUH3AX)
Hucnepcus cBera. ClioXHBINA COCTaB
Oemoro cBera. L[Ber.

32

JlaGopatopHas paboTa
«HaOmronenne nucrepcuu cBeTay
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Wntepdepennus caera.

bubnuoreka [IOK

33 Judpakmus cera. https://m.edsoo.ru/ffOced22
JudpakuuonHas pemérka
[TortepedyHOCTH CBETOBBIX BOJIH. bubmuoreka [JOK

34 [Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpubOpsl U

35 YCTPOMCTBA U YCJIOBHS UX
6€3011aCHOT0 IPUMEHEHUS
I'panute! MIPUMEHUMOCTH

36 KJIACCUYECKOM MEXaHUKH. Bu6morexa [TOK
Toctynatei cnenuanbHON T€OpHH https://m.edsoo.ru/ffOcf862
OTHOCHTEIIEHOCTH
OTHOCHUTENBHOCTD

37 OJHOBPEMEHHOCTH. 3aMeIJIEHUE Bubmorexa [IOK
BPEMEHH 1 COKpAIICHUE JUTHHBI https://m.edsoo.ru/ffOcfa42
DHeprusi U UMIYJIbC

38 penasTUBUCTCKON yacTulpl. CBA3b Bu6mnuorexa LIOK
MAacCChl ¢ SHEPTUCH M UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
Kontponbnas padota «OnTuka.

39 OCHOBBI CITCIIHATIBHON TEOPUH Bubmorexa [IOK

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0
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®otonbl. Popmyna [nanka.

bu6mmoreka [IOK

40 DHeprusi ¥ UMIyYIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKkpbITHE " UCCIIeZIOBAaHUE

41 dporoadpdexra. Onbite A. T bubnmorexa LHOK

https://m.edsoo.ru/ffOcffc4

CroneroBa

42 3akoHsl poTodddexTa. YpaBHEHHE bubmmorexa LIOK
OliHmTeiHa 11t orodpdexra. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potorddexra
Jasnenue cBeta. Onbithe [1. H.

43 JleGenena. XuUMHUUECKOE IEiCTBHE BH6JIH’IOTeKa [OK
P — https://m.edsoo.ru/ff0d04a6
TexHuueckne yCTpoHCTBA U
MPAKTUYECKOe  MPUMECHEHHE:

44 dboTtodnmeMenT,  POTOJATUHK,
COJTHEYHast OaTapesi, CBETOIUO]T
Pemenne 3agad mo teme bu6nunorexa LIOK

45 «JIeMEHThI KBAHTOBOW OITHKI) https://m.edso0.ru/ff0d0302
Mopens atoma TomcoHa. OnbITHI

46 Pesepdopna o paccestauo BuGnorexa [IOK
auacTuL. IlnaneTapHas MOJeNb https://m.edsoo.ru/ff0d091a
aToMa

bu6nunorexa LIOK
47 [TocTtynatel bopa

https://m.edsoo.ru/ff0d0afa
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48

Wznyuenue u nornouieHue GoToHOB

IIpH NIEPEX0/ie aToMa C OTHOTO
YPOBHSI SHEPTUU Ha APYTOM.
Buael ciektpos

bubnuorexa [IOK
https://m.edsoo.ru/ff0d0afa

49

BoiHOBEIE cBOMICTBA YaCTHIL.
Bousnbl ne bporins.
KopnyckynsipHo-BOJITHOBOM
nyanu3M. CIIOHTaHHOE 1
BBIHYKJICHHOE U3JTyYCHHE

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpLITI/Ie pPaaArOaKTUBHOCTH.

bu6nunorexa LIOK

Omnbitel  Pezepdopna mo
OIIPEICTICHUIO cocTaBa
PAANOAKTUBHOI'O U3TYUCHUA

https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anbpa-, Oera-,
raMMau3IydeHusl. Bmusiaue
paZMOaKTUBHOCTH Ha JKUBBIC
OpraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.

MzoTorbl. Anba-pacmna.
DONEKTPOHHBIM U MO3UTPOHHBIN
6era-pacna. ['amma-usnyueHue

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



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

53

OHeprusi CBS3U HYKIIOHOB B SIIpeE.
Snepuble  peakuun.  SAnepHbId
peakrtop. [Ipobnemsbl, mEpCIEeKTHUBHI,
JKOJIOTUYECKHE ACHEKThl SAIEpHOU
SHEPreTUKHU

bubmmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIE YaCTULIBI.
OTKpbITHE TO3UTPOHA. MEeTO b1
HaOJIOJICHUS U PETUCTPAIIUN
31eMeHTapHbIX YacTull. Kpyribrit
cron «DyHIaMeHTaIbHbIE
B3aumojeiicTBusa. ETMHCTBO
(u3MUecKoi KapTUHBI MUPa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nHoro He6a. Co3Besnus,
SIpKUE 3BE3/bI, TUIAHETHI, UX
BuauMoe asmkenne. ConHeunast
cHcTEMA

56

Comurte. ConHeuHas akTUBHOCTD.
NcTtounuk sHeprun ConHa v 3BE3]1

57

3BE3bI, UX OCHOBHEIC
XapaKTEpUCTUKU. 3BE3/1bI TJIaBHOU
MOCJIeI0BaTeIbHOCTH. BHyTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU
u »Bosrornu CoJIHIIa U 3BE3



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

58

Mneunsiii [IyTe — Hama
lNanakrtuka. [Tonoxenue u
neuxenne Connua B ["anakTuke.
lNanmaktuku. YEpHbIE ABIPHI B sApax
raJIaKTHK

59

Bcenennas. PasOeranue rajakTuk.
Teopus bosbioro B3peisa.
PennkroBoe usnyudenue.
MerTaranakTuka

60

Hepemennsie npo6iieMbl
aCTPOHOMHUU

61

KontponbHas padota «21eMEHTHI
ACTPOHOMHMH U aCTPOPUIUKI

62

O6o6maromuii ypok. Pob puzuku
Y aCTPOHOMHUH B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COIHMAJIbHON 1
ATUYECKON cdepax AeaTeTbHOCTH
yegoBeKa

63

O6o0matomuii ypok. Pois u mecTo

¢u3uKn U  acCTpOHOMHMH B
COBPEMEHHOM HAYYHOU KapTUHE
MHUpa




64

O000Iaroui YPOK. Posne
¢buznueckoit TEeOpun B
(hopMUPOBaHHUHU TIPEICTABICHHUI O
(bu3HYECKOI KapTHHE MUPa

65

O6o6maromuit ypok. Mecto
(U3HYECKOI KapTUHBI MHpa B
o0mmeM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJICTABIEHUNA O IPUPOJIE

66

Pe3epBHbIiil ypok. MarHuTHOE M0JIE.
BHGKTpOMaFHI/ITHaH HHAYKIHA

67

PesepBubiit ypok. OnTrka. OCHOBBI
CHeIHalIbHOM Teopuun
OTHOCUTEILHOCTH

68

Pesepnblii ypok. KBantoBas
¢u3nka. DIeMEeHTbl aCTPOHOMUH U
acTpou3uku

bubmuorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
[NPOT'PAMME

68



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




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIbBI 1JIAA YYEHUKA

. ®duzuka, 10 xknace/ Mskumes I'.51., byxosues b.b., Corckuit H.H. nox
penakmueit [TapdpentreBoii H.A., AkninonepHoe odmiectBo «M31aTenbcTBo
«IIpocBemieHue»

. ®duzuka, 11 knacc/ Makumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penaknueii [lapdentseBoii H.A., AkinonepHoe o0mecTBo «31aTenbcTBO

«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA
1. ®enepanbubiii ['ocynapcTBeHHBI 00pa30oBaTENbHBIM CTaHIAPT OOLIETrO

obpazopanus (PI'OC

00O0). - M.: [Ipocsemienue, 2021 r.

2. EM. I'yrauk, A.B. Ileppimikun. IIporpammel anig o61ieo0pa3oBaTenbHbIX
YUPEKICHUN.

®usuka. 7-11 ki. / coct. B.A. KopoBun, B.A. Opnos. - M.: Jlpoda, 2010 r.

3. AranoB A. B. ®u3uka BOKpyr Hac: Ka4eCTBEHHBIE 3a1a4uu 1o (usuke / A. B.
AraHoB. — M.:

Jlom nnegaroruku, 1998 r.

4. Byteipckuii I'. A. DkcniepuMeHTanbHbIe 3a1aun 1o pusuke/ I'. A.



byteipcknii, 10. A. Caypos.
— M.: IIpocsenienue, 1998 r.

5. I' L. Msaxumie, b.b. byxosues, H.H.Corckuit «®uzuka. 10 kimaccy, -M.:
IIpocsenienne,2020

6. I'.J.Mskumes, b.b. Byxosues, B.M. Uapyrun «®u3uka. 10 kmaccy, -M.:
IIpoceemienue,2021

7. A.Il.PeimkeBuy, 3amaunuk «®dusuka 10-11», -M.:[Ipoda,2019

8. JILA.Kupuk «®u3zuka 10. CamocTosITENbHBIE U KOHTPOJIBHBIE pabOThI», -M.:

Mnexca,2020

9. B.1.Beperenbuuk COopHUK BOIPOCOB U 3aaa4 no ¢usuke, TITY,2014 10.
lNomeadap6 M. WM. Coopuuk BompocoB U 3amad mo ¢uszuke. M.: Bpicmias
mKkoJja, 1973.

11. Crenanona I'. H. C6opnuk 3amau no ¢pusuke / I'. H. CrenanoBa. — M.:

IIpoceemienue, 2015 r

12. JL.A. Kupuk, ®usuka-10, caMocTOATETbHBIE U KOHTPOJIbHBIE PAa0OTHI. — M:

«Mnekcay, 2019 r.

13. bakanwuna, JLI1., benonyukun, B.E., Kozen C.M. CoopHUK 337124 110 pU3HKE
st 10-11 kmaccoB ¢ yrayOneHHbIM u3ydeHueM ¢usuku /Iloa penakiueit
C.M.Kozemna, M. :

Bepoym — M, 2013.



14. Kabapaun, O.®., OpaoB B.A., 3uns06epman A.P. ®usuka: 3agaunuk: 9-11
KJIacchl: YueOHoe mocobue s o01eo0pa3oBaTeIbHBIX YUPEKISHUH., —

M.: Jlpoda, 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

HUHTEPHET

. http://www.mon.gov.ru — odunmaneHeiii caiit MuHUCTEpCTBa 00pA30BaHUS U

Hayku PO

3. http://www.edu.ru— dbeaepanphblii mopran «Poccuiickoe 00pa3oBaHHE»

4. http://www.school.edu.ru — poccuiickuii od1eoopazoBarenbHbiil [TopTa

5. http://www.ege.edu.ru - mopras uHbOpMaIMOHHON TOAIEPKKH EmxuHOro
rOCY/IapCTBEHHOTO 3K3aMeHa

6. http://www.fsu.edu.ru— ¢enepanbubiit coBer o yueonukam MOuH P® 7.
http://www.school-collection.edu.ru — enunas koekus TUPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB

8. http://pedsovet.su/

9. http://festival.1september.ru/

10. http://www.uroki.net/

11. http://www.uchportal.ru/

OO0pazoBarenbHbIE NIEKTPOHHBIE IHTEpHET-pecypCh

12. http://videouroki.net/ Buneoypoku B cetn HTepHer



13. http://www.alleng.ru/index.htm Bcem, kTo yuurcs.

14. http://lit.1september.ru/index.php "azeta «duzukar»

15. http://ege.edu.ru ITopran uadopmarmonHoi nmoaaepkku EI'D
16. http://www.proshkolu.ru/ Caiit nns yuureneit

17. http://www.repetitor.org/ Cucrema caiitoB «Penetutop»

18. http://nsportal.ru/ ConmanpHasi ceTh paOOTHUKOB 00pa30BaHMSI

19. http://www.uchportal.ru/ Yuurenbckuii moprai
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