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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1mo Qu3uke 0a30BOro ypoBHS Ha YpPOBHE CPEIHEro oOOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPeOOBAaHUI K pe3yibTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHOW Mporpammsbl, mnpeactaBieHHbX B OI'OC
COO, a Takxe ¢ ydéroMm (enepanbHOl paboyell HporpaMMmbl BOCIUTAHUS U
KOHIENIMU TpernojaBaHus ydeOHoro npeamera «Pusuka» B 00pa3oBaTeIbHBIX
OpraHu3anusiax Poccutickon Oenepanuu, peAN3YIOIINX OCHOBHbIE
o0pa3oBaTeIbHbIE TPOrPAMMBI.

CopepxaHue mnporpamMMmbl 1O (U3MKE HANpaBiIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOyvatoniuxcss 10-11 xmaccoB mpu
oOydeHnn ux ¢u3rkKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-ESTEILHOCTHOTIO
noaxona. [Iporpamma mo ¢usuke coorBerctByer TpeboBanusiMm OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIAMETHBIM U METANpPEIMETHBIM pPE3yJIbTaTaM
OoOy4eHHMsI, a TakXKe YYUTBIBAET HEOOXOAMMOCTb peaM3aluu MEKIPEIMETHBIX
CBs3€H (PU3MKU C €CTECTBEHHO-HAyYHBIMU YYE€OHBIMU TpenMeramu. B Heit
OIPEAENSIIOTCS OCHOBHBIE LIENM M3Yy4YeHHUs (PM3UKHA HAa YPOBHE CPEAHEro oOLIero
o0pa3oBaHus, TUIAHUPYEMBbIE PE3YJIbTaThl OCBOEHUSI Kypca (DU3HUKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIe, peaMeTHbIE (Ha 6a30BOM YpOBHE).

[Iporpamma 1o (pu3HKe BKIIOYAET:

e IUIAHHPYEMBIE PE3yNbTaThl OCBOCHHS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3yAbTAThI MO rojjaM 00y4YeHUS;

e cojiepxaHue yueOHoro npeamera «dusuka» mo rojgam o0ydeHusl.

®du3rka Kak Hayka O HauOoyiee OOIMX 3aKOHAaX NPUPOJBI, BBICTYIAs B
KauecTBe y4eOHOro MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMI 00 okpyskaromiem Mupe. LIKoapHbIN Kypc (GU3UKH — CUCTEMOOOPA3yIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PH3NYECKUE 3aKOHBI
JeKAaT B OCHOBE TIPOIECCOB W SIBICHHWM, W3y4aeMbIX XUMHUEH, OWOIorue,
dbusznueckoir reorpadueid u actpoHomued. lcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpeAenseT XapakTep U pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MATEpHUAJIOB C 3aJaHHBIMU CBOWCTBAMU U JIPYTHX.
N3yuenne ¢u3nku BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHUE €CTECTBEHHO-
HAy4YHOU KapTUHBI MHpa OOydarouuxcs, B (OpMUpPOBAHME YMEHHMH NPUMEHSATH
HAyYHBIN METO/]T TO3HAHUS MTPH BHIMOJIHEHUU UMHU YU4E€OHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢usukm uisi YpOBHSI CpeIHEro o0mero oOpa3oBaHUs
MOJIOKEH pAN WAEH, KOTOpPhIE MOXHO paccMaTpUBaTh KaK MPHUHIMIBL €ro
HOCTPOEHMUS.



Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3fesioB (DU3UKU, BKIIIOYAET KaK
BOIPOCHI KJITACCUIECKOM, TaK M COBPEMEHHOM (PU3UKHU.

Hoes cenepanuszayuu. B COOTBETCTBMM € HEW MaTepual Kypca (QU3MKU
o0BeAMHEH BOKPYr (u3MYecKuX Teopuid. Benymmm B Kypce sBIseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUU, BEIIECTBE H
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanusi TpearnosiaraeT HCMOIb30BaHUE
I'YMaHUTAPHOTO TMOTEHIHala (PU3NYECKON HAyKH, OCMBICIECHUE CBSA3M PA3BUTHUSA
¢u3ukn Cc pa3BuUTHEM OOIIECTBa, a TaKXkKe C  MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTHUYECKUMU TIPOOIEMaMH.

Hoess  npuxnaomout  uanpasnennocmu. Kypc @usuku mnpesamnosaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHMUYECKHX M TEXHOJOTWYECKHMX MPUIIOKEHUN
U3YUYECHHBIX TEOPUM U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss MOCPEACTBOM BBEIEHHUS AJIEMEHTOB
COJIEp)KAHMsI, TOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKW M TEXHOJIOTHMM, a TakkKe OOCYXICHUS
npo0JIeM palMoOHAIBLHOTO MPUPOAOIIOIB30BAHUS U SKOJIOTHUYECKON O€30MaCHOCTH.

CrepXHEBBIMH 3JIEMEHTaMHU Kypca (U3MKU Ha YPOBHE CPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (pusmdeckue Teopuu (GOpMHpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NUYECKOU TeOpUH, poiu (yHAaMEHTAIbHBIX 3aKOHOB U
NPUHLUIOB B  COBPEMEHHBIX TMPEIACTAaBICHUSAX O MPUPOJE, TIpaHUIlAX
MPUMEHUMOCTH TEOPHUH, ISl ONUCAHUSI E€CTECTBEHHO-HAYYHBIX SIBJICHUUA W
IIPOIIECCOB).

CucTeMHO-AeSTEIbHOCTHBIN TOJIX0/I B Kypce (DU3UKH peanu3yercsi mpexe
BCEro 3a CYET OpraHu3allid SKCIEPUMEHTAIBHON JEeSITeNbHOCTH O0YyYaroUIUXCS.
Jlns  0a3oBOro ypoBHS Kypca (QU3HKA — 3TO HCHOJb30BAHUE  CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB U J1abOpaTOpHBIX padoT,
KOTOpbIE B MporpamMme 1o (pu3mke oObEeIUHEHbI B OOUIUN CIUCOK YUYEHHYECKHX
MIPaKTUYECKUX padoT. BblaeneHne B yka3aHHOM IEepeyHe JadopaTOpHBIX padoT,
MPOBOJUMBIX i1 KOHTPOJS M  OLEHKH, OCYLIECTBIISIETCS Y4YaCTHUKAMH
0o0pa3oBaTeIbHOTO TMpollecca UCXOMsl U3 OCOOCHHOCTEW IUIAHUPOBAHUSA U
ocHamieHuss kaOmHera ¢Qusmku. IIpm 3ToM  oOecrieunBaeTCs  OBJIAJCHUE
OOYYarOIIMMHUCST YMEHUSIMUA TPOBOJUTH KOCBEHHBIC WM3MEPEHHS, HCCIEIOBAHUS
3aBUCUMOCTEM (DU3MUECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB MO IPOBEPKE
NPEeIJI0KEHHBIX TUIIOTES.

Bonpioe BHUMaHME yAENSETCS PEIICHHI0 PACUETHBIX W KAaYeCTBEHHBIX
3amad. IIpyu 3TOM U1l pacyETHBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4d C SBHO
3a/1aHHOM (PU3UYECKON MOJIENBIO, MTO3BOJISIOIINE PUMEHATh U3YUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjieia Kypca, TaK U HHTErpupys 3HAHUSA U3
pa3HbIX pa3nenoB. s KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCA 3aJaHUs Ha
OO0BsICHEHHE MpOTeKaHusi (U3NYECKUX SIBICHUH M MPOLIECCOB B OKPYXKAIOUIEi
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKONH MOACIM [JIsi CUTyallud MPaKTHUKO-
OPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuanbHO-
TEXHUYECKOMY OO0ECIeueHuI0 Y4eOHOro mpoiecca 0a30BbIii ypOBEHb Kypca
bu3MKHU HA YPOBHE CPEAHEr0 OOIIEro o0pa3oBaHUs TOJDKEH U3Y4aThCsl B YCIOBHUAX
NpeIMETHOro KaOuHeTa (U3MKU WM B YCIOBUSAX HHTETPUPOBAHHOrO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4HOro Iukia. B kabunere (U3NKK TOKHO OBITH
HE0OXomMuMoe J1abopaTopHOe OO0OpYAOBaHWE ISl BBITIOJIHCHHUS YKa3aHHBIX B
nporpamme 1o (pu3uKe yUeHWIECKUX MPaKTUYECKUX paboOT U JAEMOHCTPAIMOHHOE
o0opyioBaHUE.
JlemoHcTpanimonHoe o0OopyaoBanue (opmupyercs B COOTBETCTBUU C
MPUHITUTIOM MWHUMAJIBHON JOCTATOYHOCTA H  O0OECIEYMBAET IOCTAHOBKY
MEPEUNCICHHBIX B TporpaMMe 10 (U3UKE KIIOYEBBIX JAEMOHCTpPAIUN IS
UCCIICIOBAHUSA  HW3Y4YaeMbIX  SIBICHUH MW  MPOIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTabHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUI.
JlabopatopHoe 00OpynOBaHHWE JISI YYCHHYECKHX MPAKTUYECKUX padoT
(dopMupyercst B BUAE TEMAaTUYECKUX KOMILUIEKTOB M OOECIEUMBAETCS B pPacyéTe
OJTHOTO KOMIUIEKTa Ha JABYyX oOydvaroniuxcs. TeMaTrhyeckue KOMIUIEKTHI
71a00paTopHOro 00OPYIOBaHUS JOJKHBI OBITH ITOCTPOCHBI HA KOMILICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M NMU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(POBBIX J1A00PATOPHIl.
OCHOBHBIMU LIEJIIMU U3y4YeHUsI (PU3UKH B 00111eM 00pa30BAHUU SIBIISIIOTCSA
e (opmupoBaHue HHTEpeca U CTpeMJieHUS OOYyYarolIuXcsi K HAyYHOMY
W3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HHTCIICKTYAIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE IMPEACTABICHUI O HAYYHOM METOJI€ TTO3HAHUS U (popMuUpoBaHUE
MCCJIEIOBATEIHCKOT0 OTHOIIEHUS K OKPY KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAy4YHOIO MHUPOBO33PEHMSI KaK pe3yjibTaTa HW3y4YEHUs
OCHOB CTPOCHHS MaTepuu U (yHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (opmupoBanue yMeHUN OOBACHITH SIBICHHS C HCIOJIb30BAHUEM
(bu3HUeCcKNX 3HAHUHM ¥ HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHue TpeaCTaBICHUN O PONM (U3MKU IS PA3BUTHSA IPYTUX

€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHH.

JlocTiKeHHne 3THX Leneld o0ecreunBaeTcsl pelieHHeM CIEeIyIOMMX 3a1a4 B
npolecce U3ydeHust Kypca (pU3uKu Ha YpOBHE CpeHEero o0Iiero oopa3oBaHus:



e TMpuoOpeTeHUuEe  CUCTEMBbl  3HAHUU 00 odumx  (pusnyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSX, BKJIIOYAS MEXaHHKY,
MOJICKYJSIpHYIO  (PM3WKY, DSJIEKTPOJWHAMHKY, KBAaHTOBYIO (U3HKY U
AJIIEMEHTBI aCTPO(YHU3UKH;

e (opmupoBaHHe yMEHHI TPUMEHATH TEOPETHUYCCKHE 3HAHUSA IS
OOBbsicHeHUs (PU3WYECKUX SBIECHUW B TPUPOAE € IS TPHUHITHUS
MMPAKTUYECKUX PELICHHUU B IIOBCEIHEBHOMW KU3HU,

e OCBOCHHE CMOCOOOB pEUICHUS pa3IUYHBIX 3a/Jad C SBHO 3aJaHHOUN
dbusndeckol Monenblo, 3adad, IMOAPa3yMEBAIOUINX CaMOCTOSTEIHLHOE
co3iaHure PU3NYecKor MOJIeNU, aJIeKBaTHOW YCIIOBUSIM 33J1a4H;

e TMOHUMaHWE (U3MYECKUX OCHOB WM TPHUHIIUIIOB JACHCTBUS TEXHHUYECKUX
YCTPOMCTB M TEXHOJIIOTUYECKUX MPOIIECCOB, UX BIUSHUS HAa OKPY>KAIOIIYIO
cpeay;

e OBJAJICHUE METOJaMHU CAMOCTOSITEJILHOTO IUIAHWPOBAHUS M TMPOBEIACHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAIN3a W WHTEpIpeTanuu uHdOpMaIuy,
OIpeieIeHHsI TOCTOBEPHOCTH MOTYYEHHOTO PEe3yIbTaTa;

e CO3/IaHUE YCJIOBHUM IIJISi Pa3BUTHSI YMEHHUI MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPUYECKOU JIESITENTLHOCTH.

Ha wusyuenune ¢usuku (6a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBanus oTBoaAuTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZENI0), B
11 xnacce — 68 "yacoB (2 yaca B HEJEIIO).

[Ipennaraempiii B mporpamMmme 1o (¢uU3MKE TepeueHb J1abopaTOpHBIX U
MPAKTHUECKUX paboOT SBISIETCS PEKOMEHOBAaHHBIM, YYHTEIb JI€TaeT BBIOOD
NPOBENICHUS JIa0OPAaTOPHBIX pPabOT H OMBITOB C YYETOM WMHAMBUAYATbHBIX
0COOCHHOCTEH 00yUJaroIIuXCsl.



COAEPKAHUE OBYUEHUA
10 KJIACC

Pa3nen 1. ®u3nka v MeTOAbI HAYYHOI'0 O3HAHMUS

®usuka — Hayka o npupoze. Haydnble MeToabl NMO3HAHUSA OKPYKAIOLIETO
Mupa. Ponp dKcriepuMeHTa M TEOpMHM B IIPOLECCE IIO3HAHUA IIPUPOJBI.
OKCHEepUMEHT B (PU3HUKE.

MopnenupoBanue (pU3MYecKUxX SIBICHUNA M TpolieccoB. HayuHble THMIOTE3BI.
®dusnyeckre 3aKOHbl U TEOpUH. ['paHuUIBl IPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mMecTto Qu3nku B (GOpMHUPOBAHMU COBPEMEHHON HAyYHOH KAapTHHBI
MUpa, B IPAKTUYECKON ACATEIbHOCTHU JIIOJIEH.

Jlemoncmpayuu

AnanoroBeie W UU(GPOBBIE H3MEPUTENbHBIE MPUOOPBI, KOMIBIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

MexaHnnueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKECHHSI.
Cuctema orcuéra. TpaekTopus.

[Tepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTh, MIHOBEHHAass CKOPOCTh) U
YCKOPEHUE MaTEpUaJIbHOW TOYKH, UX MPOEKIIMM HA OCU CHUCTEMbI KOOPJIMHAT.
CioxxeHue nepeMenieHnii U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE mMpsMONMHEHHOoe nBmxeHue. ['paduxu
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTH, YCKOPE€HHUSA, NyTH U IMEPEMENICHUS
MaTepuaabHON TOYKU OT BPEMEHHU.

CBoOoniHOe najienue. Y ckopeHue cBOOOIHOTO MaJICHHUS.

KpuBonuHeitHoe  nBwXeHWEe. JI[BW)KEHHWE  MaTepuUaibHOM  TOYKH IO
OKPY>KHOCTH C MIOCTOSHHOW IO MOJAYJIKO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIMHEUHAS
ckopocTh. [lepuon u yacrora obpamenus. LleHTpocTpeMHUTEIPHOE YCKOPEHHE.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE IMPUMEHEHHUE: CIHIOMETD,
JBY)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIE MTEPEIAYH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIIOCTPALMS KMHEMATHYECKUX XapaKTEPUCTHUK
JBU>KCHHSL.

[IpeobpazoBaHue NBUKEHUN C UCTIONB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3pe:KEHHOM MTPOCTPAHCTRBE.

HaGntonenune aBuxeHust teia, OpOIMIEHHOrO MOJI YIJIOM K TOPU30HTY U
TOPU3OHTAIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocTu Ipyu ABUKEHUHU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydyeHne HEpaBHOMEPHOIO ABHXKEHUSA C LIENbIO ONPENEIICHUS MTHOBEHHOU
CKOpOCTH.

HUccnenoBanne COOTHOLICHUS MEXAY IIyTAMH, MPOWJIECHHBIMUA TEJIOM 3a
[IOCJICIOBATENbHBIE PABHBIE NPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPECHHOM
JIBW)KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYJIIO.

N3yueHue NBUKEHUS LIapUKa B BA3KOW KUIKOCTH.

N3yuyenue nBuxeHus Tena, OpOIeHHOr0 rOpU30HTAIIBHO.

Tema 2. /lunamuka

[Ipunumn  otHocutenbHOCcTH  [anmuneda. Ilepeeii  3akoH  HeroToHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpunnun cynepno3uuuu cui. Bropoi 3akoH HbroToHa
JUIsl MaTepUaIbHOM TOUKH. Tperuit 3akoH Hpl0TOHA 1711 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumiia Ttsbkectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoibxkeHus1, kauenus ). Cuna tperust. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIBKEHUSI U cujia TpeHus nokosi. Koaduiuent tpenus.
Cuna conpoTUBIICHUS NIPU IBUYKEHUU TEJa B )KUIKOCTH WM Ta3e.

[TocTynarensHOE U BpaaTebHOE ABUKEHUE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpameHus. Iliedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TEA.

TexHudyeckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOAIINIHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHHE NHEPLIUH.

CpaBHeHME Macc B3aMMOJICHCTBYIOIIMNX TET.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(POpPMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEHHOM MOBEME U TIAJICHUU.

CpaBHEeHUME CHIT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBECHS TBEPAOTO TeNa. Buibl paBHOBECHS.

Vuenuuecxuii sxcnepumenm, 1abopamoptule pabomaol

N3yuyenue npmxeHust Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YNIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
PE3UHOBOM 00pa3siie, OT UX AePOpPMAIIHH.

HUccnepoBanne ycinoBHMl paBHOBECUS TBEPAOIO Tela, HMEIOMIETO OCh
BpAILICHUS.

Tema 3. 3axonbl cOXpaneHus 6 MexaHuke

Nmmynbc MarepuaibHOM TOYKH (T€na), CHUCTEMbl MaTepUalIbHBIX TOYEK.

Nmnynbe cuiibl 1 HM3MEHEHHE MMITyJIbCa Tella. 3aKOH COXPaHEHHUsS HMITYJIbCa.
PeakTuBHOE IBMKEHHE.

Pabota cunbl. MOIIHOCTD CHJTBI.

Kunernueckass sHepruss MarepuaibHOM Touku. Teopema 00 HM3MEHEHUH
KUHETUYECKOW SHEPTHH.

[TorennuanbHas SHEprus. [TorennumanbHas SHEprus YIPYyTo
nedpopMupoBaHHOM  mpyxkuHbl. [loTeHImanbHass SHeprusi Tena  BOJMU3H
MOBEPXHOCTH 3EMIIH.

[lorenuuanbHple M HENOTEHUHUAIBHBIE  CHJIBIL. CBsi3p  paboTHI
HEMOTEHIUAIBHBIX CUJ C W3MEHEHUEM MEXAaHMYECKOW SHEPTuu CHUCTEMBI TEJ.
3aKOH COXpaHEHUS MEXaHUYECKOU SHEPTUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHH4YecKne yCTpOWCTBA M IMPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYXKUHHBIN MUCTOJIET, IBUKEHUAE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBUXKEHME.

[lepexon NOTeHIMATBHON 3HEPTUU B KUHETUYECKYIO U 00PaTHO.

Vyenuuecxuii sxcnepumenm, nabopamopHie pabomaol

N3yyenue abCONMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIbI C U3MEHEHHEM MEXaHUYECKOW IHEPTUU
TeJa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Pazgen 3. MoJiekyJisipHasi pu3nka U TepMOAUHAMHUKA
Tema 1. Ocrosbl MoneKyAAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOPUH M UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxenue. Huddysus. Xapakrep IBWKEHHUS WU
B3aUMOJEHCTBHSl 4YAaCTUIL[ BellecTBAa. MOJENU CTPOECHHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEJI U 00BICHEHHUE CBOMCTB BEIIIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3Mmepbl Mosekyil. KonnuectBo BemectBa. [locrossHaas ABorapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana temmneparyp
Llenbcus.



Mopens  upeasbHOro rasa. (OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpHM HAEabHOro raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpEIHEH KHWHETUYECKOW HSHEpPruM TEIUIOBOTO JBW KEHUs dactul raza. Illkana
temneparyp KensBuna. I'azoBble 3akoHbI. YpaBHeHne Menneneesa—Kianenpona.
3akoH JlanbproHa. M3ompoueccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemlectBa. ['paduueckoe mpencTaBieHHE H30IMPOLIECCOB: H30TEpPMa, H30XO0pa,
nzobapa.

TexHuueckue yCTpPOHCTBA M MPAKTHUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapoMerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JHCKPETHOE CTPOCHHME BElIeCTBa, (hoTorpadpuu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OmnpIThl 110 U PY3UN )KUIKOCTEH U ra30B.

Mopnenb 6pOyHOBCKOTO ABUKEHHUSI.

Moguens onbita HTepHa.

OnbITHI, JOKa3bIBAIOIIHE CYLLECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJECHCTBHUS.

Monens, WIUTIOCTpUpPYIOIIAs IPUPOAY AABJICHUS ra3a Ha CTEHKU COCYAa.

OneITel, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHHS MJI€AJbHOTO Tasa,
M30IIPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

OmnpeneneHne Macchl BO3Ayxa B KJIAaCCHOW KOMHATE€ HAa OCHOBE HM3MEPEHMI
00BbEMa KOMHATBI, 1aBJIEHUS U TEMIIEPATYPHI BO3/1yXa B HEMl.

HccnenoBanne 3aBUCUMOCTH MEXKAY MTapaMETPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepmonnHamuyeckass cucTeMa. BHYTpPEHHssI dHEPrusi TEPMOIMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHeHus. KonnuectBo TemioTel U pabota. BHyTpeHHss
SHEPrusl  OAHOATOMHOrO  HJEAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIHS, U3JIyYCHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonnuecTBo TemmoTel npu Temionepenaye.

[lonsitue 00 aauabatHoMm mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre HepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoleccaM. ['paduueckas
MHTEpIpeTanus paboThl rasa.

Bropoit 3akon TepmoamHamuku. HeoOpaTUMOCTh MPOIECCOB B MPHUPOJE.

TeruoBbie MamuHbl. [IpUHIKIBI AEHCTBUS TETJIOBBIX MAIIUH.
[IpeoOpa3zoBanus HSHEpPruM B TEIUIOBBIX MamuHaX. KoadduimeHnt mnome3Horo
neiictBus TeroBor mammHbl. [{ukn KapHo m ero xosddummeHT moiae3Horo
NEUCTBUSA. DKOJIOrMYECKHe MPOOIEMbI TEIIOIHEPTETUKH.



TexHu4yeckre YCTPOHCTBA M TMPAKTUYECKOE TMPUMEHEHHUE: JIBUTaTellb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOAWIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW SHEpPruu Tejla NpPU COBEPIICHWHU PAOOTHI: BBUIET
npoOkKW u3 OYTHUIKM TOJA JEHCTBHEM CXKAaTOr0 BO3AyXa, HarpeBaHue 3¢upa B
JATYHHOU TpYyOKe MyTEM TpeHus (BUICOAEMOHCTpAITH).

N3MeHeHne BHYTpeHHEN SHEPTHUM (TeMIIEpaTyphl) Tella MPHU TeIIonepeaaye.

OneIT Mo aaunabaTHOMY pacCUIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENsi BHYTPEHHEI0 CropaHus, peakTUBHOTO
JIBUTATEJISL.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomul

N3mepenune yaenbHON TEIIOEMKOCTH.

Tema 3. Acpecammusie cocmoanus eeuwecmea. Pazoevie nepexoovt

[Tapoobpa3oBanue u koHnmeHcamus. VMcmapenne u kuneHue. AOCONTIOTHAS U
OTHOCHUTEIIbHAsI BJIIAXKHOCTh Bo3Ayxa. HackleHHblid map. YaelbHas TemioTa
napoo0Opa3oBaHusl. 3aBUCUMOCTb TEMIIEPaTyphbl KUTIEHUS OT J1aBJICHUS.

Teépnoe Teno. Kpucramnuyeckue n amopdubie Tena. AHU30TPOMNUS CBOMCTB
kpuctamnoB. JKunkue xpuctamibl. CoBpeMeHHble Marepuansl. [lmaBineHue u
KpUCTaJUTM3aIus. Y ieJbHasl TeruioTa miaBienus. Cyonumanus.

VYpaBHeHue TeroBoro 6anaHca.

TexHudyeckre yCTpOMCTBAa W NPAKTHUYECKOE TPHUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJOIMHU MOJTYyUYCHHUs] COBPEMEHHBIX MaTEpHasioB, B
TOM YHCJIC HAHOMAaTepPHaIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HAaCHIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

Cnoco0bl UI3MEPEHUS BIAXKHOCTH.

HaGntonenune HarpeBanus U MjiaBJIeHUsT KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3MepeHne OTHOCUTENBHOM BIaXXHOCTU BO3/1yXa.

Pa3nen 4. DiieKTpoaMHAMKM KA
Tema 1. Inekmpocmamuxa
OneKkTpu3aumsi Tela. OJEeKTpUYecKuil 3apsia. JIBa BuIa SIEKTPHUUECKUX
3apAnoB. IIpOBOAHUKH, IUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpPAaHEHHUA
ANEKTPUYECKOrO 3apsa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. TodeuyHsblil 31eKTpuUecKuil 3apsi.
Onektpuueckoe nose. Hanpsok€HHOCTH 3iekTpudeckoro noi. [TpuHiun



CYIEPIIO3ULIUM BJICKTPUUYECKUX TMOoJiel. JIMHMKM HANpsHKEHHOCTH 3JIEKTPUUYECKOTO
HOJIA.

Pabora cun  amekTpocratudeckoro  mojisa.  IloTeHmman. Pa3znocTh
MOTEHIMANOB. [IpOBOOHUKM W JUAIEKTPUKM B JJIEKTPOCTATUYECKOM IIOJIE.
JluanekTpuyeckas NpOHULAEMOCTb.

OnekTpoéMKocTh. KonneHcaTop. DIEKTPOEMKOCTh MIIIOCKOIO KOHAEHCATOPA.
DHeprus 3apsHLKEHHOr0 KOHIEHCATOpa.

TexHuueckne yCTpOMCTBA M MPAKTHUYECKOE TPUMEHEHUE: DSIIEKTPOCKOII,
AJIIEKTPOMETp, DJIEKTPOCTaTHUUECKas 3allluTa, 3a3eMJICHUE DIJIEKTPONpPUOOpPOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN anmapar, CTpPYMHbIA OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLININ IEUCTBUS dJIEKTPOMETPA.

B3anmopeiicTBue HadIEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEl.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIMAIIEKTPUKU B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIAAH
IJTACTUH, PACCTOSAHUS MEXAY HUMU U TUICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3mepenue anekTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosnnstit 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHMS JIIEKTPUYECKOIO TOKA.
Uctounuku Toka. Cuna Toka. [TocTOSHHBIN TOK.

Hanpspxenne. 3akon Oma Jy1st yyacTKa LETH.

DIIEKTPUYECKOE COIMPOTUBIIEHUE. Y IEIbHOE COIPOTUBIICHUE BEIIECTBA.
ITocnenoBaTenpHOE, NapAIIIEIBLHOE, CMELIAHHOE COETMHEHUE IPOBOIHUKOB.

Pa6ora nsnektpuueckoro Toka. 3akoH Jkoyms—Jlenma. MomtHOCTh
3JIEKTPUYECKOT O TOKA.

DNEKTPOJABIKYIIASl CHJIA U BHYTPEHHEE CONPOTUBICHUE HCTOYHHUKA TOKA.
3akoH Oma JiJ1s1 TOJTHOM (3aMKHYTOM ) AJieKTpuyeckoi 1enu. KopoTkoe 3aMblkaHue.

DJIEKTpOHHAs] ~ MPOBOAUMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TeMnepaTypbl. CBEpXIpPOBOJUMOCTb.

DIIEKTpUUECKUM TOK B BaKyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u puMecHas MPOBOJAUMOCTD
noaynpoBoAHUKOB. CBoiicTBa p—N-miepexoja. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEKTpUYECKUM TOK B  pacTBopax MW  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS] TUCCOLUALUSA. DIEKTPOIIHU3.



OnexkTpudyeckuid TOK B razax. CamMoCTOSTEIbHBI UM HECAMOCTOSITEIbHBIN
pazpsan. Monunus. [lna3zma.

TexHuueckue yCTpOMCTBAa M IPAKTUYECKOE IPUMEHEHHE: aMIIEpMETp,
BOJITMETP, PEOCTAaT, HMCTOYHUKH TOKA, DSJIEKTPOHArpEBATENbHbIE MPUOOPHI,
ANEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPHI U (HOTOPEIUCTOPHI, TOTYIIPOBOJHUKOBBIN MO/, TaIbBaHHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HAPSIKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LIWIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUTOLIA/IH TTOIIEPEYHOI0 CEYEHUS U MaTepHaIa.

CMmelnraHHOE COeIMHEHNE TPOBOJHUKOB.

[Ipsamoe wu3MepeHHe DIEKTPOIABWXKYIIEH cwibl. KopoTkoe 3ambIKaHHe
rajbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIIEHUSI.

3aBUCUMOCTB COIIPOTHUBIICHHSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOITUTOB.

NckpoBoii paspsa U IpOBOJAUMOCTb BO31yXA.

OHOCTOPOHHSS MPOBOJAUMOCTD TUOJIA.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3yyeHue CMEIaHHoro COEAMHEHUS PE3UCTOPOB.

N3mepenne 3eKTpOoABMKYIIENH CHIIBI UCTOYHHUKA TOKAa U €ro BHYTPEHHErO
CONPOTHUBJICHUS.

Hab6monenue smexkTpoiusa.

MesknpeaMeTHbIE CBS3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHsA B 10 kiacce oCylecTBIsSETCS C
Y4ETOM COJEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3E€H C KypcaMH MAaTeMaTHKH,
OMOI0THY, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsmusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
NO3HAHUS: SIBJIEHWE, HAay4yHbId (akT, rumnore3a, (pu3nyeckas BEIUYUHA, 3aKOH,
Teopus, HAOJII0ICHHE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pemieHue CHUCTEMBI ypaBHEHWH, JWHEWHas (yHKIHS,
napabona, runepOosna, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKECTBO,
BEKTOPHI U UX MPOEKIMU Ha OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexaHudeckoe JBUKEHUE B KMBOW mpupoze, auddysus, ocMoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIAYH, TEIJIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOI MPUPOIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TN, )KUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS AUCCOLMALINS,
rajibBaHHKA.

l'eocpaghus: BIaXXHOCTh BO3/LyXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCHOJIb30BAHHUEM MEXAHHU3MOB,
y4€T TpEeHUST B TEXHUKE, MOAIMIMIHUKYN, HCIOJb30BAaHHE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JpPYTHE), JBUTaTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOW XOJOAWIBHUK, KOHAUITMOHED, TEXHOJIOTUU
MOJIY4YEHUsS] COBPEMEHHBIX MaTepuajioB, B TOM 4YHUCJIE HaHOMAaTepuajaoB, U
HAHOTEXHOJIOTMH, 3JEKTPOCTAaTUYECKAasl 3allluTa, 3a3eMJICHHE JJIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIH MIPUHTED, AJIEKTPOHArpeBaTEIbHbIE puOopHI,
AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaThBAHUKA.

11 KJIACC

Pa3jen 4. DiieKTpoAUHAMUKA

Tema 3. Maznummnoe none. InNeKmpomMazHUMHAA UHOYKYUA

ITocTosiHHBIE ~ MarHuThl. B3auMojelicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM WHAYKUUU. [lpuHIUN Cynepno3uiuu
MAarHUTHBIX MNOJIEW. JIMHMM MarHUTHOM WMHAyKuuMH. KapThHa JTUHUNA MarHUTHOU
VHYKUWH MOJI NOCTOSTHHBIX MarHuTOB.

MarautHoe 1OJ€ TMPOBOJHMKA C TOKOM. KapThuHa JMHUN WHIYKIUU
MAarHUTHOTO TIOJS JJIMHHOTO TPAMOIrO IMPOBOJHHUKA W 3aMKHYTOTO KOJIBI[EBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OmnbIT Dpcrena. BzanmoaelcTBre MpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJyJib U HaIpaBJICHHUE.

Cuna Jlopenua, e€ MOayJIb U HampaBlieHUE. [[BrkeHHe 3apsiKEHHOM YacTHUIIbI
B OJTHOPOJHOM MarHuTHOM noiie. Pabora cuibl JlopeHIa.

SIBiieHUE DJIEKTPOMAarHUTHOM MHAYKIMU. IlOoTOK BekTOpa MarHUTHOM
WHIYKIUA. OJEKTPOABWIKYILAST CWIA HWHIYKUUHW. 3aKOH JJIEKTPOMArHUTHOU
unaykuuu dapanest.

BuxpeBoe »snekTpuueckoe Tmosie. OIJEKTPOJBIXKYIAs CUJa HMHAYKUUAUA B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATENBHO B OJHOPOJHOM MArHUTHOM MOJIE.

[IpaBuno Jlenua.

NuaykTuBHOCTh.  SIBIEHME CaMOMHIYKIMH. OJICKTPOJABIKYIIAs  Cuja
CaMOMHAYKIIHH.

DHEPrusi MAarHUTHOT'O MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUuTHOE TOJIE.

TeXxHUYeCKHe yCTPOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: IMOCTOSHHBIC
MArHUThI, SJEKTPOMATHUTBI, 3JEKTPOJBUTATEIb, YCKOPUTEIU >SIEMEHTAPHBIX
YaCTHI, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O MyYKa MArHUTHBIM TOJIEM.

JIvHUY MHOYKIIMA MAarHUTHOT'O TOJIS.

B3aumopericteue 1ByX NpOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIOpeHIla Ha HOHBI AJIEKTPOJINTA.

SIBiIeHME AIEKTPOMArHUTHON UHIYKIUU.

[Ipasuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABHKYIIEH CUJIbl MHAYKIIMU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOT'O MOTOKA.

SIBiIeHME CAaMOUHIYKIIUH.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3ydyeHrne MarHuTHOrO IOJIsL KaTYIIKU C TOKOM.

HccnenoBanne AeUCTBUS OCTOSIHHOIO MarHUTa HAa PAMKY C TOKOM.

UccnenoBanue sBIE€HUA 3JIEKTPOMAarHUTHOM MHTYKIHAH.

Pa3nen 5. KoreOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHsle Ko1e0anus

Konebarenpnass  cucrema. CBoOOAHBIE  MEXaHUYECKHE  KOieOaHMs.
["apmonnyeckue konebanws. [lepuon, wactora, amrmuTyna u ¢asza KojaeOaHuil.
[IpyXuHHBIN MasTHUK. MaTemMaTU4YeCKUil MasTHUK. YpaBHEHUE TapMOHUYECKHUX
kosneOanuii. [IpeBpaltieHre sHeprUn NPy TAPMOHUYECKUX KOJICOAHUSX.

Konebarenpupiit  koHTYp. CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCAIBHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOIUsl MEXAYy MEXaHWYECKHUMH H
ANEKTPOMAarHUTHBIMU KojiebaHusiMu. Popmyna TomcoHa. 3aKkoH COXpaHEHHs
SHEPTUU B UJCATHHOM KOJIeOaTEIIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaronmx KoueOaHUAX. BBIHYKIEHHbIE MEXaHHYECKUE
KosneOanus. Pezonanc. BeiHYX€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUs.

Ilepemennblii  TOK. CHHYCOMAAQNBHBIA MEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIMTYITHO€ W JIEHCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U
HaIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIEHUE SIEKTPUUECKON
SHEPrur. DKOJOTHMYECKHe PUCKHU MPU MPOU3BOACTBE 3JeKTposHepruu. KynbTypa
UCITOJIb30BAHUS AIEKTPOIHEPTUH B TOBCETHEBHOM JKU3HU.

TexHuuecKkne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: JJIEKTPUYECKUMI
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TUHUH 3JIEKTpONepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoieOaTeNbHON CHUCTEMBI (MPY>KUHHBIA WITN
MaTeMaTUYECKUIl MAsTHHK).



Habmonenue 3aryxaromux KojaeOaHuu.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habnronenue pe3oHanca.

CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUsI.

OcuummiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAIPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHanc mnpu MOCIENOBAaTEIbHOM COEIMHEHMM PE3UCTOpa, KaTyLIKU
MHAYKTUBHOCTH M KOHJIEHCATOPA.

Monenb TUHUY 3JEKTPONepeaadn.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi

WccnenoBanre 3aBUCUMOCTH NEPUOAA MajbIX KojeOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MACChI Tpy3a.

HccnenoBanne TMepeMEHHOTO TOKa B ILENM W3 IOCIEI0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTYLIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHumHble 60IHbL

Mexanuueckue BOJIHBIL, YCIOBHsS pacnpoctpaneHud. llepuon. Ckopocthb
pacnpocTpaHeHuss W JyMHA BOJHBL [lomepedHble W MPOMOJIBHBIE  BOJIHBI.
WNutepdepentus u nudpakius MeXaHUIECKUX BOJIH.

3Byk. Ckopocth 3Byka. I'pomkocTe 3Byka. Beicora ToHa. TemOp 3ByKa.

DNeKTPOMAarHUTHHIE BOJHBI. Y CJIOBUSl U3JIYYEHHS AJIIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauus BektopoB E, B, V B anektpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH: OTpaXeHUE, MPEIOMIICHUE, MoNsipu3anus, audpakuus,
uHTeppepeHus. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.

[Ilkana 35eKTpOMarHuTHBIX BOJH. [IprMeHeHHe >J1eKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paguOCBA3H U TeNeBUACHUA. Panqnonokarus.

DNeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckne yCTpPONCTBA M MNPAKTUYECKOE MPUMEHEHHUE: MY3bIKalbHbIC
UHCTPYMEHTBI, YIbTPa3ByKOBas [IHAarHOCTHMKa B TEXHUKE W MEAMIMHE, pajap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OO0pa3oBaHue 1 pacpOCTPAHEHHUE MTONEPEYHBIX U TPOJOJIBHBIX BOJIH.

Kone6nromeecs Te10 Kak UICTOUHUK 3BYKa.

Habumroienue orpaxeHus: ¥ NpenoMIeHUs MEXaHUUECKHUX BOJIH.

Habntonenue nnrepdepenunn u qudpakiini MEXaHUYECKHUX BOJIH.

3BYKOBOUW PE30HAHC.

HaGumronenue cBs3M rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOM U
4acTOTOM KOJIEOaHUH.



HccnenoBanne  CBOWCTB ~ AJEKTPOMArHWTHBIX  BOJIH: OTpaXEHHUE,
npesioMIICHHE, MONISpU3aIus, AUPpaKius, THTEpPEepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsMonuHelrHOE pacnpoCTpaHEHHE CBETa B
OHOpOJHOMU cpene. JIydy cBeta. TodueuHbI UICTOYHUK CBETA.

OTtpakenne cBera. 3aKOHBI OTpaxkeHus cBeta. [locTpoeHue n3oOpaxkeHui B
IJIOCKOM 3€pKaje.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomienus. llomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroy IOJIHOrO
BHYTPEHHET'O OTPaXKEHUS.

Hucnepcust ceeta. ClnoxHBIN cocTaB Oenoro ceera. L[Ber.

ColOuparomiue u pacceuBaroliue JuH3bl. ToHKas JuH3a. DOKycHOE
paccTosiHME W ONTHYecKas cuia TOHKOW nuH3bl. [locTpoenue uzoOpaxkeHUN B
coOuparolux U paccerBaromux JuH3ax. PopMylia TOHKOW JTUH3BI. YBEIUYEHUE,
JABAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONITHUKHU.

BonnoBass ontuka. Wurepdepenuusi cBera. KorepeHTHblE HMCTOYHUKH.
VYcaoBust HaOMIOEHWS MaKCUMyMOB M MHUHMMYMOB B HWHTEp(hEpPEHIIMOHHON
KapTUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakus cBera. JudpakimoHHas pemérka. YcioBUe HaOMOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM  TAJ€HUM MOHOXPOMATHYECKOIO CBeTa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOHWCTBA M MPAKTUYECKOE IPUMEHEHHE: O4YKH, JyIa,
doroanmnapaT, NPOEKIMOHHBINA amnmapar, MHUKPOCKOIM, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEHIETKA, TIOTSIPOHI.

Jlemoncmpayuu

[IpssMonuHENHOE pacnpOCTPAHEHHUE, OTPAKEHUE M NPEIOMIICHHE CBETA.
OnTuyeckue npruOopsI.

[TonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanrie cBOMCTB M300paK€HUH B JIMH3AX.

Mopenu MuKpockomna, TeJIeCKona.

Hab6monenne natepdepeHnm cBeTa.

Hab6monenune nudpakiuu ceera.

Habmonenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenne ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nonsipuzanuu cBera.

Yuenuuecxuii sxcnepumenm, nabopamopHwvie pabomuwl



N3mepenue nokasarens NpeaoMIICHUs CTEKIIA.
HccnenoBanne CBONCTB H300paKEHUI B JTMH3AX.
Habnronenne nucnepcuu cBera.

Pa3jen 6. OcHOBBI cIeNMAIBHOI TEOPUHM OTHOCHUTEIBLHOCTH
['panuubl  NPUMEHUMOCTHM  KJIIACCUYECKOM  MEXAHUKM. [Toctynatsl
CIICIIMATIbHOW TEOPUU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSI CKOpPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DUHIITEIHA.
OTHOCHUTEIBLHOCTh OJJTHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHHU U COKpaIllCHUE
JUTAHBL.
DHEPrusi U UMIYJIbC PEIISITUBUCTCKON YaCTHUIIBI.

CBsI3b MacChl C SHEPrUel U UMITYJILCOM PEATUBUCTCKON YaCTUIIbl. DHEPTUS
MIOKOSI.

Pa3nen 7. KBantoBasi puszuka

Tema 1. Dnemenmovl K6AHM OGO ONMUKU

®otonbl. Dopmyina [1nanka cBs3u SHEprun POTOHA C €ro YacTOTON. DHEPTruUsl
U UMIyJbC (HOTOHA.

OTtkperTue u uccnenoBanue Gporodddexra. OnbiTe A. I'. CtoneroBa. 3aKOHbI
dororpdexra. YpaBuenue ODiHmTerHa A gpororddexra. «KpacHas rpaHuma»
dotoaddekra.

JlaBnenue ceera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudyeckre yCTpOWCTBA M NMPAKTUUECKOE MPUMEHEHHE: (POTOITIEMEHT,
dboTonaTuuK, coqHeuHas 0aTtapes, CBETOIUO/I.

Jlemoncmpayuu

®oto3(PpdheKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHET 0 (GoTodPdekra.

CBeroauon.

Conneunas O6aTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopaa mo paccessHUIO 0 -YaCTHIL.
[Inanerapuas wmonens aroma. Iloctynatet bopa. U3nydenue u morioiieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHSA JHEPruu Ha JApyrou. Bumsi
criekTpoB. CHEKTp YpOBHEN SHEPrUU aToMa BOAOPOA.

BonnoBeie cBoiicTBa yactul. Bonnsl ne bpoinsa. KopnyckynsspHO-BOITHOBOM
TTyalu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyUeHHUE.

TexHu4yeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaIbHbIN
aHasu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue AJIMHBI BOJHBI JIa3epa.

Habmronenue nMHENYaThIX CIEKTPOB U3ITYYCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHwie pabomuol

HaOmronenue n1MHe4aToro cuekrpa.

Tema 3. Amomnoe sopo

DKCNEPUMEHTBI, JOKA3bIBAIOIIUE CIOXHOCTh CTpoeHus sanpa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pe3epdopma  mo  ompenmeneHuio  cocTaBa
paauoakTuBHOTO wu3nydeHus. CBoiictBa anb(da-, Oera-, TaMMa-H3ITydEHUS.
BnusiHne painoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OtkpeiTHE TIpOTOHA W HelTpoHa. HykmnonHas mopens siapa [elizenOepra—
NBanenko. 3apsan siapa. MaccoBoe unciio sapa. M3o0Torsl.

Anbda-pacnaa. OJEKTpPOHHBIA M TO3UTPOHHBIA Oera-pacman. [amma-
M3JIy4eHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBsI3M HYKJIOHOB B sjipe. AnepHblie cuibl. JJedekt maccel sipa.

S nepHble peakuuu. /lesieHue u CUHTE3 SAED.

Anepusiii peaktop. TepmosimepHbiid cuHTe3. [IpoOnemMbl M TEPCIIEKTHUBBI
SICPHOMN SHEPTETUKU. DKOJTOTMUECKUE ACTIEKTHI IEPHON IHEPTETUKMU.

DneMeHTapHble YacTULBL. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOMIOICHNUS U PETUCTPALIUN YIEMEHTAPHBIX YACTHII.

dyHaamMeHTaabHbIe B3auMoelcTBUsA. EquHCTBO pu3nueckoil KapTUHBI MUpa.

TexHuueckue yCcTpoMCTBa U MPAKTUYECKOE IIPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHblil peakTop, atToMHas 6omoa.

Jlemoncmpayuu

CU€TUrK HOHU3BUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopHwvie pabomuwl

UccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3nen 8. Di1eMeHTHI aCTPOHOMHUM U ACTPOPU3UKHU

Oraribl pa3BUTHA acTpoHOMUHU. [IpHKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3Bénnoro Heba. Co3Be3qusi, sSipkue 3BE3NBI, TUIAHETHI, WX BHUIUMOE
JIBUKEHUE.

Conneunas cucrema.

Comune. ConHeuHass akTUBHOCTb. Mcrounuk sHeprum ConHma W 3BE3.
3BE3MBI, UX OCHOBHBIE XapAaKTEPUCTHKU. JlMarpamMma «CHEKTpajbHbIM Kacc —
CBETHUMOCTb». 3BE3/Ibl TJIABHOW IOCIIEIOBATENIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3]1 TJIABHOW IIOCJIENOBATEILHOCTH. BHYyTpeHHEE cTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKAECHUU U 3BOMOIMU CoNHIA U
3BE3]1. DTaIbl )KU3HU 3BE3 .

Muieunbiii I[Iyts — Hama ['amaktuka. Ilonoxxenwe u naBwxenue CojiHIa B
lNamaktrke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHbIE NBIPHI B SApax
raJaKTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xab606ma. Pazoeranue rajgakTuk.
Teopust bonbmoro B3peiBa. PennkroBoe nsimydeHue.

Macirabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnnbie npo6iemMbl aCTPOHOMUMU.

Vuenuueckue nabnooenus

HaOmronenusi HeBOOPYKEHHBIM TJIa30M C HUCMOIB30BAHUEM KOMIIbIOTEPHBIX
OPWIOXKEHUH I ONpe/leNICHUs MOJ0XKEHUSI HEOECHBIX 00BbEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Aus1 CEBEPHOrO MONYIIAPUS U SIPKUE 3BE3IBL.

Hab6monenus B Teneckon Jlynsl, utaner, Mieunoro Ilytu.

O0o0maromnee NOBTOpPeHNE

Ponr ¢Qusukn u acTpoHOMUM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM cepax NeaTebHOCTH YeI0BeKa, poJib U MECTO (DU3UKU
¥ aCTPOHOMHUH B COBPEMEHHOU HAy4YHON KapTUHE MUPA, pOJib (PU3UUECKON TEOPUU
B (QopMupoBaHUM TpeACTaBICHUU O (UBUYECKOW KapTUHE MHpaA, MECTO
bu3nUecKor KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
NPEACTABIECHUN O IPUPOLE.

MesknpeaMeTHbIE CBA3H

N3yuenne xypca gusuku 0a3oBoro ypoBHs B 11 kjacce ocymiecTBisieTcs: ¢
Y4ETOM COMEPKATEIBHBIX MEXIPEIMETHBIX CBA3CA C KypcaMM MaTE€MaTHKH,
OMOJI0TUHU, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nowsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAYYHOrO
MO3HAHUS: SIBJICHWE, HAay4YHbIM (akT, rumnore3a, (u3nueckas BeJIWYMHA, 3aKOH,
Teopusl, HaOJII0ICHHE, SKCIIEPUMEHT, MO/IETIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelIEeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHWH HA OCH KOOPAHUHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMH, NpPHU3HAKK TMOJ00US TpPEYroJIbHUKOB,
OTpeIeNICHHE TIOMIAU TUIOCKUX (hUryp u o0bémMa Ted.

buonocus: »>nekTpudeckue SBICHUS B KUBOW MpHUpOHE, KojieOaTellbHbIE
JIBWO)KEHUS B )KMBOW MPUPOJIC, ONTUYECKUE SIBICHUS B KUBOUW MPUPOAE, NECUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTALIMYECKAS CTPYKTYpa TBEPIBIX
TEJ, MEXaHW3Mbl O0Opa30BaHUA KPUCTAUIMYECKOM PEHIETKH, CHEKTPaJbHbIN
aHaJIu3.



l'eocpagpusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MarHUTHBIX  PYI,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, IIPEACKa3aHUE 3eMIIETPSICESHUM.

Texnonocusa: JNVWHUM DBJEKTpoOIlepenay, TIEHEepaTop IEPEMEHHOrO TOKa,
DJIEKTPOABUIATENIb, MHAYKIIMOHHASA M€Yb, panap, pPaguoONpPUEMHUK, TEIEBU3OD,
anteHHa, Tenedon, CBU-meub, MpOEKIMOHHBIN amnmapaTr, BOJOKOHHAas OITHKA,
conHeyHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yuebOHOro mpeamera «Du3MKa» Ha YpOBHE CpPETHEro OOIIero
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOKHO OOECTICUYHUTH JOCTIKEHHUE CIICIYIOIINX
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO npeaMera «Du3ukar T0KHbBI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOY4YalOIIMXCS PYKOBOACTBOBATHCA
chopMUpPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpHEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIHMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTrO OOIIEeCTBa, PACIIUPEHUE >KU3HEHHOTO
OTBITa W ONbITA JIEATEIHHOCTH B MPOIECCE peanu3allid OCHOBHBIX HAIpPaBIICHUH
BOCTIMTATEIBHOMN JAEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTro BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON TMO3UIIMN 00YYAIONIErocs Kak akTHBHOTO U
OTBETCTBEHHOT0 YJI€HA POCCUUCKOrO OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIICYCTOBCYCCKUX  TI'yMAaHUCTHYECKUX U
JIEMOKPATHYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B HMHTEPECaX TPakIaHCKOTO
o0I1ecTBa, y4aCTBOBATh B CAMOYITPABJICHUN B 00pa30BaTeNbHON OpraHU3allny;

yMEHHUE B3aUMOJICHCTBOBATH C COIIMAIIbHBIMA UHCTUTYTaMHU B COOTBETCTBHUHU C
uX (QYHKIIUSIMU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOM 1 BOJIOHTEPCKOM 1€ATEIHHOCTH;

2) IATPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHPOBAHHOCTh poccuiickoi IpaKIaHCKON UJACHTUYHOCTH,
NaTpPUOTU3MA,

IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTIIKCHHSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS :

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHSI;

CIOCOOHOCTH OIIEHWBATH CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PELICHMUS,
OPHUEHTUPYSICh Ha MOPAJbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH, B TOM YHCIIC B
JESTENBHOCTU YUEHOTO;

OCO3HAHHE JTUYHOT'O BKJIa/1a B MOCTPOEHUE YCTOMYUBOTO OYAYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUasi SCTETHKY HAy4YHOTO TBOPYECTBA,
npucyuiero (pu3n4ecKoi Hayke;



5) Tpya0BOr0 BOCIMTAHUSI:

UHTEpEC K pa3IuyHbIM cdepam npodecCHOHANBHOU JeATEeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOW U TEXHUKOW, YMEHUE COBEPIIATh OCOZHAHHBIN BHIOOD
Oynymieit npodeccuu U peaTu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHMUIO U CaMOOOpPa30BaHUIO B 00JaCTU
(Gbu3MKU Ha TPOTSKEHUU BCEH KU3HU;

6) 3K0JIOrnYecKOro BOCHUTAHMSA:

c(hOpMUPOBAHHOCTb SKOJOTMUECKOM KYJIbTYpbl, OCO3HAHHUE TIJI00ATHLHOTO
XapakTepa dKOJIOTUUECKUX TPoOIeM;

IUIAHUPOBAHUE U OCYIIECTBIECHUE IEUCTBUIN B OKPYKAIOIIEH Cpele HA OCHOBE
3HAHUS 1EEN YCTOMYHUBOTO Pa3BUTHUS YEIIOBEUYECTBA;

pacuIMpeHue OmbITa JEATeIbHOCTH SKOJOIMYECKOM HampaBJIEHHOCTH Ha
OCHOBE MUMEIOIIMXCS 3HAHUH 10 QU3BHUKE;

7) HEHHOCTH HAYYHOTO TO3HAHMSI:

c(hOpMHPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAY4YHOW JIeSITEIHHOCTH, TOTOBHOCTH B TIpoIlecce
u3ydeHus: (QU3UKM ~ OCYIIECTBISATH  MPOCKTHYIDO U HCCIEAOBATEIBCKYIO
NEeSATEeNbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicCTBUSA
ba3oBble ornueckue AeiicTBUS:
CaMOCTOATENHFHO  (OPMYIHpPOBATh W AKTyalM3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh LU JIeATEIIbHOCTH, 3aJlaBaTh MapaMeTphl U KPUTEPUU UX
JOCTH)KEHUS;
BBISIBIISITh  3aKOHOMEPHOCTH M INPOTHUBOPEYUSI B  PAcCMaTpPUBAEMBIX
(bu3HYECKUX SBIICHUSX;
pa3pabarbiBaTh IJIaH pelICHUsS MPOOJeMbl C Y4ETOM aHaIu3a MMEIOLIUXCS
MaTepUaJbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LETISIM, OLIEHUBATh PUCKU MOCIEACTBUMN I€SITEIbHOCTH;
KOOpPJMHUPOBATh ¥  BBIMIOJHATH pabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUU KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciaenoBarebckme 1eiCTBHS:
BJIQJIETh HAYYHOU TEPMHUHOJIOTUEH, KIIFOUEBBIMU MOHATUSIMHU U METOJIAMHU
(bu3nyecKol HayKu;



BJIAJICTh HABBIKAMHU yUE€OHO-HCCIICOBATEIBCKON M MPOSKTHON ACSITEIIBHOCTH
B o0jacTu (pU3MKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSATEIHHOMY TIOUCKY
METOJIOB peIIeHusl 3a7ad (PU3NIECKOTO COACpPKAHUSA, MPUMEHCHUIO DPAa3TUUHBIX
METO/IOB ITO3HAHUSI;

BJIAJCTh BHIAMH JEATEIHHOCTH II0 IIOJTYYEHHUIO HOBOTO 3HAHUSA, €ro
UHTEpIpETAIllii, MPEeoOpa3OBaHUI0 M MPUMEHEHUI0 B Pa3IMYHBIX y4eOHBIX
CUTYaIUsIX, B TOM YHUCJIE PU CO3J]aHUU yUEOHBIX MTPOEKTOB B 00IacTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaIHM3WpOBaTh 3ajady,
BBIIBUTATh TUIOTE3y ©€ pEeIICHUs, HAXOAUTh apTyMEHTHI I J0Ka3aTeIhCTBA
CBOMX yTBEP)KIICHUH, 3a1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHS;

aQHANMM3UPOBATh TIONYYCHHBIC B XOJE€ PEIICHHs 3aJaddl pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, IPOrHO3UPOBATH M3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpMYyIUpOBaTh COOCTBEHHBIE 3a/Jaud B 00pa30BaATEIHHOMU
JESTENHHOCTH, B TOM YUCJIE MPU N3YICHUHU (PUHKH;

JlaBaTh OIICHKY HOBBIM CUTYAIHsIM, OIEHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TICPEHOCHTHh 3HaHUSA 1O (U3UKE B MPAKTHYCCKYIO 00JIacTh
KU3ZHEEATEIbHOCTH,

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJICH, MIPEIaraTh OPUTHHAIBHBIC TTOIXO/IBI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 33]1a4H, IOMYCKAIONINE aTbTCPHATUBHBIC PCILICHHUS.

Pabora ¢ undgopmanmei:

BJIA/ICTh HAaBBIKAMU TOJMydeHHUS WHPOpMAIUK (HU3UIECKOTO COICPIKAHUS W3
UCTOYHUKOB pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISATH IIOMCK, aHaIu3,
CUCTEMAaTH3alMI0 W WHTEpHpeTaio WHOOPMAIMKA Pa3IUYHBIX BUIAOB U (HopMm
MIPE/ICTABIICHNUS,

OIICHUBATh JJOCTOBEPHOCTh MH(OPMAITIH;

UCTIONB30BaTh  CpeAcTBa  WHPOPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX
TEXHOJIOTHIA B PEIICHUA KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPTaHW3AI[MOHHBIX
3a71a9 ¢ COOJIOJICHHEM TpeOOBaHWKM JSPrOHOMHKH, TEXHHKH O€30IMacHOCTH,
TUTHCHBI, PECypcocOepeXeHHs, TMPaBOBBIX H JTHYECKHUX HOPM, HOPM
nH(OPMaIIMOHHOM 0€30MacHOCTH;

co3laBaTh TEKCTHI (PU3MUECKOr0 COJEpKaHUS B Pa3IWYHBIX (opmaTax ¢
y4€TOM Ha3HAYEHUS] MHPOPMAIIUU U TIEJIEBOM ayIUTOPUH, BEIOMpAs ONTHMAIIbHYIO
dbopMy mpeacTaBIeHUS U BU3yaTA3aIIH.

KoMMyHnKaTHBHBIE YHHBepPCcaJbHbIE YueOHbIe 1elCTBUS:
OCYHIECTBJIATh OOIllEHHE Ha Yypokax (UMK U BO  BHE-YpOUHOHU
NeSITENbHOCTH;



pacrmo3HaBaTh TPEANOCHUIKM  KOH(IUKTHBIX CHTyalliid ¥  CMST4aTh
KOH(DJIMKTHI;

pa3BEPHYTO U JIOTMUHO M3JIaraThb CBOIO TOYKY 3PEHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M KCIOJB30BaTh MPEUMYIIECTBa KOMAHAHONW M WHIUBUAYaJIbHOU
padoTHI;

BbIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX ICHCTBHM € Y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXkKJI0TO YjeHa KOJUIEKTHBA;

NpUHAMATh  I[€TM  COBMECTHOW  JIeATENbHOCTH, OpPTraHW30BBIBATH W
KOOPJMHUPOBATh JEUCTBUS TO €€ IOCTH)KCHHIO: COCTaBJIATh IUIAH JCHCTBHIA,
pacrnpenensiTe poid C y4E€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOM padoThI;

OLICHWBATh Ka4eCTBO CBOETO BKJIaJa W KaXKIOr0 yYacTHHKA KOMAaHIBI B
001U pe3ynbTaT 1o pa3padOTaHHBIM KPUTEPHUSIM;

npearaTh HOBBIE TPOEKTHI, OLEHUBATh HIEH C TMO3WLUU HOBU3HBI,
OpPUTMHAJIBHOCTH, MPAKTUYECKOIN 3HAUUMOCTH;

OCYIIIECTBIISITh IMO3UTHUBHOE CTPATETMYECKOE TIOBECHUE B Pa3IUYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHULIUATUBHBIM.

PeryisiTuBHbIe YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranu3amnus:

CaMOCTOSITETILHO OCYIIECTBIISATh MO3HABATENbHYIO ACATEIBHOCTh B 00JIaCTH
GuU3MKM W acCTPOHOMHUH, BBISBIATH NPOOJIEMBbI, CTaBUTh MU (HOPMYIHPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEHIEHUS PAacdyE€THBIX M KaueCTBEHHBIX
3a/1a4, TUIaH BBIMOJIHEHUS IPAKTUYECKON pabOThl C YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH y4eOHOIO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMH;

JIeJIaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATh €ro, Oparh Ha ceds
OTBETCTBEHHOCTh 3a penieHue;

OLIEHUBATh NPUOOPETEHHBIHN OIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO DJPYAUIMU B 00JacTu
(bU3MKH, TTOCTOSTHHO MOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIM YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAIbHbIA HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIHTATOB LIEIISIM;

BJIaJeTh  HABbIKAMM  IO3HABATENbHOM  pediiekcuM  KaKk  OCO3HaHUS
COBEPIIAEMBIX JIEWCTBUM M MBICIUTENbHBIX IIPOLIECCOB, WX PpE3YJbTATOB U
OCHOBaHUIA;



UCIIOJIb30BaTh MPHUEMBI peICKCUH NI OIICHKH CHUTYyalluu, BEIOOpa BEPHOTO
pEIIeHMUS;

YMETh OIIEHUBATh PUCKU U CBOCBPEMEHHO NMPUHUMATh PEHICHUS M0 UX
CHIDKCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHMX TIPH aHAMW3E pe3yIbTaTOB
NeSITENbHOCTH;

IPUHUMATH ce0sl, MOHUMAasi CBOM HEJOCTATKH U IOCTOUHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTHI APYTHX TMPH aHAM3E€ pe3yIbhbTaTOB
NESATENBHOCTH;

pU3HABATh CBOE MIPABO U MPABO JIPYTUX HA OUTUOKH.

B mporecce nocTmKeHHUs JTHMYHOCTHBIX PE3YJIHTATOB OCBOCHHS TPOTPAMMBI
no ¢u3uke sl YPOBHS CPEAHEro oO0miero oo0pa3oBaHus y 0O0yYaromuxcs
COBEPIIECHCTBYETCS AMOIMOHAIBHBIN UHTEIJIEKT, Ipenoiaramumi
c(hopMHUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAIONIETO CITOCOOHOCTh TOHUMATh CBOE AYMOITMOHAIBHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHsI COOCTBEHHON IMOITMOHAIIBHON Cephl,
OBITh YBEPECHHBIM B ceOe;

CaMOpETyJIUPOBaHUs, BKIIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh QJaNTHPOBATHCA K
OMOIMOHAIILHBIM H3MEHEHHUSM U TIPOSIBIISITE THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKJIIOYAIOIICH CTPEMIICHHE K JOCTHIKCHUIO IEIH |
ycrnexy, ONTHMH3M, WHHUIIMATHBHOCTH, YMEHHUE JEHCTBOBATh HCXOJs W3 CBOMX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIONICH CITIOCOOHOCTh MOHUMATh AMOIIMOHAILHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €ro TMpHU OCYIIECTBICHUH OOIIEHUs, CHOCOOHOCTh K
COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJTLHBIX HABBIKOB, BKITFOUAOIINX CITOCOOHOCTHh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

HNPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kyacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMeEpax poiib U MecTo (u3uKku B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4YHOW KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOU IESITETbHOCTH JIHOJIEH;

YUUTBIBATh TPAHUIBI TMPUMEHEHUS M3YYCHHBIX (DU3NYECKUX MOJIENIeH:
MaTepHualibHasi TOUYKa, MHEpPIIMaIbHasA CUCTEMA OTCUYETA, AOCOTIOTHO TBEPIOE TEIO,
WJICAJIbHBIN Ta3, MOJEIHN CTPOCHUS T'a30B, XKUJKOCTEH U TBEPABIX TEJI, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/l PU pelIeHUU (PU3NUECKuX 3aj1ay;



pacro3HaBaTh (U3MYECKUE SIBJICHUS (TPOIIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHHKH, MOJICKYJISIPHO-KHHETHUYECKOW TEOPHH CTPOCHHS BEIICCTBA W
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJIHMHEHHOE
NBIDKEHHE, CBOOOAHOE TMAJICHUE TeJ, JABUKEHUE IO OKPYKHOCTH, HHEPIUS,
B3auMozielcTBrE Ten, Tuddy3us, OpOyHOBCKOE JIBI)KEHUE, CTPOCHUE KUIKOCTEH
U TBEPJBIX TEII, H3MEHEHHE 00bEMA TeIl MPU HarpeBaHUU (OXJIAXKICHHH ), TETUIOBOE
paBHOBECHE, HCTHapeHHUe, KOHJCHCAIMs, IUIaBJICHUE, KPUCTAUIM3aIus, KUIICHUE,
BJIQYKHOCTh BO3/1yXa, MOBBIIICHUE JJABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
coCyJlle, CBSI3b MEXIy MapamMeTpaMud COCTOSIHMS Ta3a B HM30IpoIlleccax,
AJIEKTPU3AIUSA TEJI, B3aUMOJCHCTBUE 3aPsI/IOB;

ONKCHIBATh MEXAHWUYECKOE JIBIKCHHE, WCIOIb3ysd (PU3NUECKHe BETUYHUHBI:
KOOpJIMHaTa, NyTh, MEpeMeEIIeHue, CKOPOCThb, YCKOpEHHME, macca Teja, Cuia,
UMITYJIBC T€Ja, KMHETHYEeCKash PHEprus, MOTEHIIMaIbHAs dYHEPTHs, MeXaHudecKas
paboTra, MeXaHWYECKas MOIIHOCTh;, IPHW ONHWCAHWHM TPABUIBLHO TPAKTOBATh
(Gu3MYECKU CMBICT HCIOJIB3yeMbIX BEIMYHMH, WX OOO3HAYCHUS W EAUHUILBI,
HaxoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIMUMHY C APYTUMU
BEJIMYNHAMU;

OMNUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOMCTBA TEI W TEIUIOBBIC SBJICHMS,
UCTONb3ys (U3WYECKUE BEIMYMHBI: JABJIICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKask HEPTUs XaOTUYECKOTO JBIXKEHUS MOJICKYJ, CpeAHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIIOThI, BHYTPEHHSsSI JHEprus, padora rasa,
KO3 UIIMEHT TOJe3HOro JACHCTBHSA TEIUIOBOTO JBUTATEISA; IIPH OIMHUCAHHUH
MPaBWIbHO TpPaKTOBaTh (DU3MYECKUN CMBICT MCIOJNB3YEMbIX BEIWYUH, UX
0o0O3Ha4YeHUs] U CIUHUIBI, HAXOAUTh (POPMYJbI, CBSA3BIBAIOIIMNE JaAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMH BETUIMHAM;

OMUCHIBaTh U3YUYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIIECTBA U AJIEKTPUUECKHUE
SBJICHUS (TPOLIECCHI), UCTIONB3Ys (DU3UUECKUE BEITUUYUHBI: DJICKTPUUYECKUIN 3apsij,
ANIEKTPUYECKOE MOJIe, HAMPSHKEHHOCTD MOJIsl, TOTEHIIMAl, PAa3HOCTh MOTEHIIMATIOB;
IpyU ONMUCAHUM TIPAaBWJIBHO TPAKTOBATh (DU3WYECKUH CMBICT HCIOJIb3YyEMBbIX
BEJIWYUH, UX O0O03HAYEHWS M EIWHUIIBI, YKa3bIBaThb (DOPMYIBI, CBS3BIBAIOIINEC
JTAHHYIO (PU3NUECKYIO BEIMUUHY C JPYTUMHU BEIMYMHAMU;

aHAJTU3UPOBATh (HU3UYECKUE MPOIIECChl U SIBJICHUS, UCTONB3Ys (HU3NYECKUE
3aKOHBI W MIPUHIHUINBIL: 3aKOH BceMupHOro Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpaHCHUS MEXAHWYECKOW JHEpPruu, 3aKOH COXPaHEHHUs HWMITYJIbCa,
MPUHLUN CYHEPHO3UIIUA CHUJ, TPUHIUI PABHONPABUS HWHEPUHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CpeAHEel KMHETHYECKOW PHEPTrUU TEIUIOBOI'O JBUKEHUS MOJIEKYII C
a0COTIOTHON TeMIiepaTypoH, MEepPBhId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsija, 3akoH KynoHa, mpu 3TOM pa3iudaTh CIOBECHYIO



(OpMyIHPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHUE W YCJIOBUA (IpaHMUIIbI,
00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPHUHLMIIBI JCHCTBHS MAaIIMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCIOBHS MX O€30MacHOr0 HCIIONb30BaHUS B
MOBCEHEBHOM XU3HU;

BBIMOJHATh JKCHEPUMEHTHl IO MCCIEIOBAHUIO (PU3NYECKUX SBICHUNA WU
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHMI, MpPU 3TOM
dopmynupoBaTh mpoOiemy/3azady H TUIOTE3y Y4YeOHOro OKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIO0KEHHOI0 00OpYAOBaHMS, MPOBOAUTH OMNBIT U
(opMyIupOBaTh BHIBOJIBI;

OCYILIECTBIATH MPSMbIE U KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEITUYMH, TPU
ATOM BBIOMpPAaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHNN;

UCCIIEZIOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKUMH  BEJIMYMHAMH  C
HCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, NMPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKcUpOBaTh PE3yJbTAThl IMOJIYYEHHOM 3aBUCUMOCTH (PU3NYECKHX BEJIUYHUH B
BUJi€ TaOIuL U TpauKOB, 1€71aTh BHIBOJIBI 10 PE3Y/IbTaTaM UCCIIEOBAHMS;

co0uroaTh npaBuiia 0€30MacHOro Tpyja MpHU MPOBEIECHUU UCCIEIOBAaHUMN B
pamMKax Y4eOHOro SKCHEpHUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM U IMPOEKTHOM
JESATENbHOCTU C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1aDOPAaTOPHOIO
000py10BaHUS;

pemath pacuéTHhIC 3aJa4dl C SBHO 3aJlaHHOM (DU3WYECKON MOJENbIO,
UCTIONB3YS (PU3MUecKHe 3aKOHBI 1 MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3aJa4n
BbIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEIUYMHBI U (POPMYIIbI,
HEoO0XOoAMMBIE JUIsl €€ pellieHus, MPOBOAUTh Pacu€Tbl U OLCHUBATh PEaJbHOCTH
MOJTy4YEHHOT0 3HaU€HUs! PU3NYECKOI BETUUNHBI;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTHUYECKU HEMPOTHUBOPEUUBYIO
LENOYKY PpaCCYXACHUI C OINOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(pu3nueckue sIBICHUS;

UCIOJIb30BaTh  NPHU  PELICHHH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(POpPMAIIMOHHbIE TEXHOJOTUU JIJISl TTIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALUN
U IpeJCTaBlIeHUsl y4eOHOM U HAy4YHO-TIOMYJISIpHOM MH(pOpMAaIUK, MOTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIy4aeMyt0 HH(OPMAIUIO;

NPUBOJUTH MPUMEPHI BKJIaZa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B

pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOUIEro MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCTOJIb30BaTh TEOPETUUECKHE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW >KU3HU

g obecriedeHns 6€30MacHOCTH MpU OOpallleHuu ¢ MPUOOPAMH U TEXHUYECKUMU



YCTPOUCTBAMH, JIJISI COXPAHEHUS 3JI0POBbS U COOJIOJICHUS HOPM DKOJOTHUYECKOTO
NOBEJCHUS B OKPY’KAIOIIEH CpEJIE;

paboTaTh B TpyIIE C BHIMIOJIHEHUEM pa3JIMYHBIX COIHAIBHBIX POJIEH,
IJIAHUPOBATh PpabOTy TPYIIbl, palMOHAIBHO paclpeneisTh OOSA3aHHOCTU W
IJIAHUPOBATH ACSATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJl€KBATHO OICHUBATH
BKJIaJ K&XKJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHUE PAaCCMAaTPUBAEMON MTPOOIEMBI.

K xonmy obyuenus B 11 kiiacce mpemMeTHble pe3ynbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUH:

JEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (GU3UKH B (OPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJOTUM, B IMPAKTUYECKON IEATENBHOCTH JIKOJEW, LEIOCTHOCTh U €IUHCTBO
(u3nUeCcKOl KapTUHBI MUPA;

YUUTBIBATh TPAHUIB TPUMEHEHUS M3YYEHHBIX (PU3HUECKUX MOJIEeH:
TOYEYHBIN JIEKTPUUECKUMN 3apsl, Jyd CBETa, TOUECYHbIM UCTOYHUK CBETA, SACpHas
MOJIeNTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa TMpH pelieHUuH (PU3NIECKUX
3a/1ad4;

pacno3HaBaTh (pU3NYECKHE SIBICHUS (TPOIECChI) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3UKHU: DIIEKTpUUYECKasi MPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEWUCTBUSI TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUWTHAas WHIYKIMS, JEeWCTBUE MArHUTHOTO TMOJs Ha
MPOBOJIHUK C TOKOM M JBIKYIIUMCS 3apsijl, AJICKTPOMArHUTHbIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETa, OTPAKECHHUE, MPEIOMIICHHUE,
unrepdepenius, Audpakius W OOJSIpU3alMs  CBETa, JUCIEPCUS  CBETA,
dotoanexkTpuueckuit dpdext (porodrddekT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEWYaToOro CIEKTpa aromMa BOJOPOJA, €CTECTBEHHas M HCKYCCTBEHHAas
PaINOaKTUBHOCTB;

OMUCHIBATh H3yUYECHHBIC CBOWMCTBA BEIIECTBA (DJIECKTPUUECKHE, MarHUTHBIEC,
ONTUYECKUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTh  PaA3JIMUHBIX  Cpel) U
AJIIEKTPOMArHUTHBIE SABJICHUS (MIPOILIECCHI), HCIONB3YS (PU3MUECKUE BEIIUYUHBI:
ANEKTPUYECKUN 3apsijl, CHJIa TOKa, HJIEKTPUUYECKOE HAIPSKEHHUE, AIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJBIKYIAsi Cuia, padoTa TOKa,
UHYKIUST MarHUTHOrO TMojsl, cwia Awmmepa, cuia JlopeHia, MHIYKTUBHOCTH
KATYIIKW, SHEPrusi JIEKTPUYECKOr0 M MAarHUTHOrO TMOJEW, MEePUoJ U 4YacToTa
Konebanmii B KoneOaTeIbHOM KOHTYpe, 3apsi MU CWIa TOoKa B IIpolecce
FapMOHUYECKHUX DJICKTPOMATHUTHBIX KoysieOaHuM, (QOKycHOE paccTosHUE U
ONTHYECKasi CWJa JIMH3bI, MPU OMHCAHWW TPABUWIBHO TPaKTOBATh (U3UUYECKUM
CMBIC]T HCIOJNb3YEMBIX BEIMYMH, WX OOO3HAYEHUsS M €IUHUIIBI, YKa3bIBATh
dbopMynbl, CBA3BIBAIONIME JAaHHYIO (PU3WYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYMHAMU;



OMHUCHIBATh M3YYCHHBIE KBAHTOBBIE SIBJICHUS U IIPOIECCHI, HCIOJIb3Ys
¢u3znyecKkre BEIMYMHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
94acToTa CBETa, YHEPTUA U UMIYJIbC (OTOHA, IEPUOJ TTOJTypacaia, SHEPTUs CBI3U
aTOMHBIX SiFIep, NPU OINUCAHUU MPABWIHHO TPaKTOBaTh (PU3MUECKUNA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYEHUS W E€AMHUII, YKa3blBaTh (POPMYIIbI,
CBS3BIBAIONINE JAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEIMYUHAMH,
BBIYHCIISATH 3HAUYCHUE (DU3UIECKON BEIIMYNHBI;

aHaJTM3UPOBATh (HU3UYECKUE MPOILIECCHl U SIBJICHUSA, UCTONB3YsS (hU3NYECKUE
3aKOHBI U MPUHIUIIBLL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEIIBHOIO0 U MapaIeIbHOTO
COCIMHEHUSI TNPOBOJHUKOB, 3aKOH Jlkoyns—JleHma, 3aKOH 3JIEKTPOMarHUTHOMN
WHJYKIINH, 3aKOH MPSAMOJIUHEHHOr0 paclpOCTPaHEHUs CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHeHHe JWHIITEeHa st doTodddexra,
3aKOH COXPAHEHUs SHEPTrUH, 3aKOH COXPAHECHHS HMITYJbCa, 3aKOH COXPAaHECHUS
ANIEKTPUYECKOr0 3apsija, 3aKOH COXPaHEHHUsT MacCcOBOr0 yucia, moctynarsl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Mpu 3TOM pa3IuyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE W YCIOBUA (TpaHUIlbl, 0O0JIacTH)
IPUMEHUMOCTH;

ONpENIENATh HAMPABICHUE BEKTOPA UHAYKIUK MAarHUTHOIO TOJISI IPOBOIHUKA
C TOKOM, cuiibl AMriepa u cuiibl JIopeHna;

CTPOMTh W OIKCHIBATh HM300paXKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIUH30M;

BBITIOJTHATH JKCIIEPUMEHTHI TI0 HCCJICNOBAHUIO (PU3WYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPHU 3TOM
dbopmynupoBaTh MpodiieMy/3agadyy M THUIOTE3y Y4eOHOro  AKCIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEJI0KEHHOTO O0O0pYy/IOBaHUS, MPOBOAUTH OMBIT U
(dbopMynHpOBaTH BHIBOIBL;

OCYIIECTBJISITh PSIMbIE M KOCBEHHBIE M3MEPEHUs (PU3NUECKUX BEIUYHUH, TIPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUS W HUCIOJNb30BaTh W3BECTHBIC
METObI OLIEHKHU MOTPEIHOCTEN U3MEPEHUI;

UCCIICIOBATh 3aBHUCHUMOCTH (U3MYECKUX BEIUYHH C  HCIIOJIB30BAHUEM
NpSIMBIX U3MEPEHUM: MpPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (HUKCHPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIWYUH B BHUJC TaOJIHI] U
rpaduKoB, AeNaTh BHIBOJBI MO pe3yabTaTaM UCCIIEIOBAHMUS;

coOJII01aTh TpaBmia O0E€30MaCHOTO TPyJa MPHU MPOBEIACHUU HCCICIOBAaHUN B
paMKax y4eOHOro OHKCIEpUMEHTa, Y4eOHO-MCCIIEOBATEIbCKOM W MPOEKTHOU
JESATENbHOCTU C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB U J1TA0OPATOPHOIO
000py10BaHUS;

pemarh pacu€THhIE 3aJa4d C SIBHO 3aJlaHHOM (DU3MYECKON MOJIETbIo,
UCIOJIb3Ysl (PU3MUECKUE 3aKOHBI U MPUHIMUIIBI, HA OCHOBE aHAJIU3a YCJIOBHS 3a/1a4u



BbIOMpATh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3UYECKUE BEIUYUHBI U (POPMYIIbI,
HEoOXoAUMbIE JUIsl €€ pellleHus, MPOBOAUTh PACUETHI M OIIEHUBATh PEAJIbHOCTH
MOJy4YE€HHOT0 3HaUEHUS (PU3NUYECKOI BETUUHHBI;

pelIaTh KaYeCTBEHHBIE 3aa4i: BBICTPAUBATh JOTMUYECKU HEIPOTUBOPEUYUBYIO
LEMOYKY PACCYKJIECHUM C ONOpPOM HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
bu3HYecKHe SIBICHNUS,

UCIIOJIb30BATh Opd  pemieHud  y4eOHbIX 3aa4  COBPEMCHHBIC
UH(OPMAIIMOHHbIE TEXHOJOTUU ISl TTIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALUN
U TpeJCTaBleHNs Y4eOHON M Hay4YHO-NOMYJISIpHONH MH(OpMaIUy, TOJYy4YeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOJIy4aeMyt0 HH(OpMALUIO;

OOBSICHATh MPHUHIMIBI JEHCTBUS MAaIUH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MaCHOr0 MCIOJIb30BAHMS B MOBCEIHEBHON
KU3HU;

IOPUBOAUTH IPUMEPHI BKJIaJJa POCCUNCKUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKu, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HaHUS MO (U3HKE B TMOBCEIHEBHOW >KU3HU
i obecriedeHust 0€30MacCHOCTU NP OOpalleHUH ¢ MPUOOpPaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM 3KOJIOTHYECKOr0
MOBEJICHUS B OKPYKAIOWIEH CpELE;

paboTaTh B TpYyIIE C BBHIIOJHEHUEM pA3JIMYHBIX COIMAIBHBIX POJIEH,
IUIAHUPOBAaTh pabOTy TPYNIbl, PAlMOHAIBHO paclpeneisTh OOS3aHHOCTH U
[JIAHUPOBATH JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYyalUAX, aJ€KBATHO OLICHUBATH
BKJIAJl K&XKJJOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTpUBaeMOi MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBo yacos DJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM ugposbie
Ne i/ pasi Konrpoabusie | IlpakTuyeckue (mpp )
NPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
Pa3znen 1. DU3UKA U METO/bl HAYUYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ) 2
HBHKE H METOJB! HAYHHOTO NOSHAHKA https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimematitka > https://m.edsoo.ru/7f41bf72
bubmuorexa [IOK
22 Hurammca ! https://m.edsoo.ru/7f41bf72
bu6nmorexa [IOK
2.3 3aKOHBI COXpPAHEHUS B MEXaHUKE 6 1 1 htts://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYIISIPHO-KMHETHIECKON 9 1 bubnmoreka [JOK
' TEOpUH https://m.edso00.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBLI TEPMOHAMHKN 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbIE COCTOSTHUS BEIIIECTBA. 5 bubnmoreka [JOK

®da30BbIE IEPEXOABI

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

Hroro no pasneny

24

Pazgen 4. 3JIEKTPOJJUHAMUKA

bu6mmoreka [IOK
41 MEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 IlocTostHHBIN dneKTpUYecKuid TOK. Toku B 12 bu6nmorexa [IOK
' Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KosmmuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabubie  IIpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOAMHAMUKA
11 MarunuTHo€ 10s1€e. DJIeKTpOMarHuTHas 1 1 3 bu6nmnoreka [JOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4eckue U 3J1€KTPOMarHUTHBIE 9 1 bu6nmoreka [JOK
' Kosie6anus https://m.eds00.ru/7f41c97¢c
29 MexaHu4eCKHUE U AIEKTPOMAarHUTHbBIE 5 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
. 3
23 Oriica 10 https://m eds00.ru/7f41c97c
Hroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

31 OcHOBBI clleMaIbHON TEOPUH 4 1 bub6mmorexa LIOK

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

Htoro no pazneny 4

Pa3nen 4. KBAHTOBASI ®U3UKA

bu6mmorexa [IOK

. I 6
4.1 DIJIEeMEHTHI KBAaHTOBOI ONTHUKH httos://m.edsoo.ru/7f41c97¢
4.2 CrpoeHnue aTtoma 4 bu6nuoreka [IOK



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

4.3 ATOMHOE S11p0

bu6nmnoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Pa3nea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 DJeMEHTBI aCTPOHOMHUU U aCTPO(PU3UKH 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o0b1aroriee MOBTOpEHNE 4 E;I;?SHE;T:;i)?r(aﬁ £41c97¢
HUroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoimnuecTBo yacos DJIEeKTPOHHBIE
Ne Jara nudpoBbie
Tema ypoka Kontpoabubie | IlpakTuueckue p
n/n Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoThI padoTbI
pecypchbl
dusuka — HayKka o IpUpPOJIE.
1 Hayunsie MGTZK bl HOEHEI:HI/ISI 1 bubmmorexa LIOK
i A https://m.edsoo.ru/ff0c32e2
OKpY’KaroIlIero Mupa
Ponb u mecTo ¢usuku B

5 dbopMHUpPOBaHUH COBPEMEHHOMN 1 bubnmoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON ACSATEIBHOCTH JIIOIeH
MexaHnueckoe IBIKEHUE.

3 OTHOCHUTEIBHOCTH MEXaHUYECKOTO 1 bubnuoreka [IOK
newxeHus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
yCKOpEHue
CraproBast KOHTpOJIbHast paboTa.

4 PaBIIjI)OMe HOE I pHMOHHHeI)ﬁHOC 1 1 bubmmorexa [IOK

P P https://m.edso0.ru/ff0c3620
JBUKEHUE
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE bubmmorexa LIOK

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

6 CBoOogHOE TTajieHue. Y CKOpEHHE 1 bubnuotexa [IOK
CBOOOIHOTO MAaIEHHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBuxeHuE.

P ! . bubnmoreka [JOK

7 JIBr>KeHre MaTepuaabHOU TOYKH 110 1

OKPY’KHOCTHU

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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https://m.edsoo.ru/ff0c3620
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[Ipuniun otHOCHTENBHOCTH [ anuies.

8 HNueprmanpHbIe CHCTEMBI OTCUETA bubmorexa LIOK
P . ' https://m.edsoo.ru/ffOc3be8
ITepsriit 3akoH HeroTOHA
Macca Tena. Cuna. [lpunuun
9 CyIepno3uiun cuil. Bropoi 3akoH bubmorera [JOK
i ' . https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepuanbHON TOUKH

10 Tpetuit 3akoH HeroTOHa 1114 bubnmoreka [JOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO TsiroTenus. Cua

11 TsikecTH. [lepBas kocMuyeckas bubmmorera [IOK

P https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cwuiia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18

13 Jlaboparopnas pabota "M3mepenue
YKE€CTKOCTHU MPY>KUHBI"

Cuna tpenunsa. Koaddument tpenust.
14 Cuna ZEH OTI/IBnefHd;)I pH I[BI:E(CHI/II/I bubmorexa HOK
P P https://m.edso0.ru/ffOc3f76
Teja B )KMJIKOCTH MJIU Ta3e
[MoctynaTtensHoe U BpamateabHOE

15 JIBIDKEHHE a0COIFOTHO TBEPIOTO Tea. bu6mmoreka LIOK
MowmeHT cuisbl. [1neudo cumnbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOIO TEJIA
NMmynec MaTepuanbHOU TOUKH,

16 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubnuotexa [IOK
NmMmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyJibca. PeakTuBHOE NBUKEHUE

17 PaGoTta 1 MOIITHOCTH CHJIBI. bubmuorexa [IOK

Kunerndeckas sHeprus MaTepuaabHON

https://m.edsoo.ru/ff0c4502
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Touku. Teopema 00 U3MEHEHUH
KAHETHYECKOW YHEPTUU

18

[ToTeHumanbHas sHeprus.
[ToTennmanpHas YHEPTUS YIIPYTO
ne(OPMHUPOBAHHON MIPY>KUHBI.
[ToTeHmanpHas YHEPTUs Tena BOJIU3H
MOBEPXHOCTH 3eMJIU

bu6mmoreka LIOK
https://m.edsoo.ru/ffOc461a

19

[ToTeHunanbHBIE U HETIOTEHIIMAIBHBIE
cuibl. CBsA3b pabOTHI
HENOTEHLMAIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c478c

20

21

JlaboparopHas pabota «3yuenue
3aKOHA COXPAaHEHMSI MEXaHUYECKON
SHEPTHUI»

Kontponbhas pabota no reme

«Kunemaruka. [{lunamuka. 3akOHbI
COXpAHEHUS B MEXAHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

22

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopun. bpoyHOBCKOE
newkenue. nddysus

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

23

Xapakrep IBUKECHUS U
B3aUMOJICICTBUS YaCTHL] BEIIECTBA.
Mopenu cTpoeHHs ra30B, KUIAKOCTEN
U TBEPIBIX TENI

24

Macca monekyn. Konnuectso
Beuecta. [locrosinnast ABoragpo



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

TeruoBoe paBHOBecue. TemnepaTypa

25 u e€ n3mepenue. lllkana remneparyp
Lenbcus

26 Hneanpueiii ras B MKT. OcHOBHOE bu6nunorexa LIOK
ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMrepaTypa Kak Mepa

97 CpeHEeW KHHETUYECKON SHEPTUr bubmuorexa [IOK
JIBJKEHHSI MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

28 3akoH [lanbroHa. ['a30BbIe 3aKOHBI
JlaGopaTopHnast pabota

29 «IKCcTIepUMEHTAIbHAS IPOBEPKA
3akoHa [ 'eii-JIroccaka»

30 H3omnporeccel B UI€aIbHOM Ira3e U uxX bubnnorexa [IOK
rpadudeckoe mpeacTaBieHIe https://m.edsoo.ru/ff0c570e
BuyTpennsis sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U

31 criocoObl e€ n3MeHeHus. KonmnuecTBo bubnuoreka [IOK
TEIUIOTHI U paboTta. BHyTpeHHSs https://m.edso0.ru/ff0c5952
SHEPTUs OTHOATOMHOTO UIEATBHOTO
rasa

bu6mmoreka LIOK
32 Brytet Tenuonepeatn https://m.edsoo.ru/ff0c5c36
VY enbHas TEIIIOEMKOCTD BEILIECTBA.
bu6nuorexa LIOK
33 KonudecTBO TEIoTsl Ipu
. https://m.edso0.ru/ff0c5c36
Terutonepenave. AguadaTHbIHN Mporecc
34 [IepBblil 3aKOH TEPMOIMHAMUKHU U €TO bub6nmorexa [IOK

IMPUMCHCHHUEC K U30IIpoHeccamM

https://m.edsoo.ru/ffOc5efc
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Heo6patumocTs mporeccoB B

35 npupoje. Bropoii 3akon bubamorera LOK
PHpOZE. P https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
36 [Tpunaun nevicteus u KI1J] remmosoit bu6nunorexa LIOK
MAIIHHBI https://m.edsoo.ru/ff0c600a
37 Huxkn Kapuo u ero KI1/]
38 DKOJIOTHYECKHE MTPOOIEMBI
TETUIOHEPTETHKU
39 O06o6mmarommii ypok «MonekyspHas bubnnorexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no reme
40 «MonekynspHas pusuka. OCHOBbI bubmrorexa LIOK
AP ) https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI
41 [TapooGpazoBaHue 1 KOHIECHCAIHS. bubnnorexa [IOK
Ucnapenue u kunexnue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI 1 OTHOCHUTEITbHAS
42 BJI&JKHOCTh BO31yXa. HachleHHbII bubmorexa LOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrannuueckue n
43 aMmopdHbIe Tela. AHU30TPOIIHS bubmuorexa [IOK
CBOWCTB KpHCTaLIOB. Kuakue https://m.edsoo.ru/ffOc65f0
KpucTayibl. COBpEMEHHBIC MAaTEPHAITBI
[InaBrieHre U KpUCTATUIA3AIIHSL.
44 VY enpHas TEIIOTA TIABJICHUS bubamorera LOK
A ’ https://m.edsoo.ru/ff0c6708
CyOnmumarust
bubmuorexa [IOK
4
> YPaBHEHNE TILIOBOrO bananca https://m.edsoo.ru/ff0c6820
46 OnexTpu3anus Tell. DNeKTPUIECKU bubmmorexa LIOK
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3apsn. JlBa BUJa dJIEKTPUYECKUX
3aps0B

https://m.edsoo.ru/ffOc6bcc

[TpoBOIHUKH, TUATEKTPUKH U

bu6nmmoreka [IOK

47 MMOIYIIPOBOTHHUKHU. 3aKOH COXPaHEHUS
YHPOBOZ P https://m.edsoo.ru/ffOc6bcc
3JICKTPUIECKOTO 3apsi/ia
B3aumoneiictBue 3apsa10B. 3aKoH
48 Kynona. TodeyHBbIi 2eKTpHUECKAI bubmorexa LOK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsx€HHOCTB 371€KTPUYECKOTO
49 nons. [IpuHuun cynepno3uuun bubnnoreka [JOK
AJIEKTPUYECKHX MoJel. JInnnn https://m.edsoo.ru/ff0c6df2
HANPS)KEHHOCTH
Pabota cui anexTpocTaTuuecKoro
50 noiis. [Torennman. PazHocts bubmiorexa LOK
) ) https://m.edsoo.ru/ff0c6f00
[IOTEHIINAIIOB
[IpOBOAHUKHY U JUDIIEKTPUKU B
51 3J'IpeKT OCTaTUYECKOM nonIe bubmmorexa [OK
p ' https://m.edsoo.ru/ff0c7018
HusnexTpudeckas MpOHUIIAEMOCTb
bu6nunorexa LIOK
52 DnexkTpoéMKocTh. KoHaencaTo
p A p https://m.edsoo.ru/ff0c7126
DJEKTPOEMKOCTH TIIIOCKOTO
53 KOHJIEHCATOpa. DHEPTHUs 3apsSKEHHOTO bubmaorexa LIOK
' https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTOpa
[IpyHIMD 1ENCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBAIHLHOTO
54 arrapara, CTpyHHOT0 MpUHTEepa.

DNeKTpOCTaTHYeCKast 3aIluTa.
3azemiieHHE IEKTPONPUOOPOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

KonTtponbnas padora no reme
«Qnexkrpocraruka. [locTossHHBIN
JJIEKTPUYECKHM TOK. TOKH B
Pa3IMYHBIX CpEIax»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

56

DNEeKTpUYECKUH TOK, YCIOBUS €T0
cymecTBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportusnenue. 3akoH Oma s
ydacTKa e

57

IlocnenoBarenbHOE, MapaieIbHOE,
CMEIIaHHOE COeMHEHHE
npoBoTHUKOB. JlabopaTopHast pabota
«/3y4ueHne cMenIaHHOTO COeIMHEHUS
pE3UCTOPOB»

bu6nunoreka [IOK
https://m.edsoo.ru/ff0c74f0

58

59

PaboTa 1 MOIIHOCTD ANMEKTPUIECKOTO
ToKa. 3akoH J[xoyns-Jlenua

3axoH OMa /17151 TOJHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«M3mepenne D/1C ucToYHMKA TOKA U
€ro BHYTPEHHETO COIPOTHBIICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6mmoreka LIOK
https://m.edsoo.ru/ff0c7ae0

60

KonTponbHas pabora no reme
"DJnexkTpoguHaMuKa"

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

61

DNeKTpOHHAs IPOBOJAUMOCTb TBEPBIX
METaJIJIOB. 3aBUCUMOCTh
CONPOTUBIICHUS METAJIIIOB OT
Temneparypbl. CBEpXIpOBOIUMOCTb

62

DNEeKTPUYECKUM TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX IIyYKOB



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

[MonmynpoBoaHUKH, UX COOCTBEHHAs U
pUMecHas MpoBOAUMOCTh. CBoMCTBa

bu6mmoreka [IOK

63 p—n-nepexona. [lonynpoBOIHUKOBbBIE 1 https://m.edsoo.ru/ff0c84ae
npuOopbI
DJIEKTPUUYECKHUI TOK B pacTBOpax u

64 paciuiaBax 3JIEKTPOJIMTOB. 1 bubmuorexka [IOK
DJEKTPONUTHYECKAS TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
DIIeKTPOIN3
DIIeKTPUUYECKHUH TOK B ra3ax.

65 CaMOCTOSITEeNIbHBIN U 1 bubmuoreka [IOK
HECAMOCTOSITEIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DnexTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubnmoreka [IOK
npumeHeHue. [IpaBuna TexHuku https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

67 Htorosas KOHTpoJIbHAs paboTa 1

68 O6o6mmarommii ypok mo remam 10 1 bubnnoreka [JOK
KJlacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosnyecTBo 4acos DJ1eKTPOHHbIE
No Jara nudpoBbIe
Tema ypoka Konrtpoabnbie | IlpakTuuyeckue p
n/n Bcero H3y4YeHHusi  00pa3oBaTeJIbHbIE
padoThI padoTbI
pecypchbl
[TocTositHHBIE MATHUTHI U UX

1 B3anMOoOJIeiicTBHE. MarauTHOE ToJIe. 1 bubmuorexa [IOK
Bekrop maruutHoM nHAYKIUU. JInHun https://m.edsoo.ru/ff0c9778
MAarHUTHON MHAYKIUH
MarauTtHoe 1moJie MPOBOAHHKA C

5 TokoM. OnbIT Dpcrena. 1 bu6nmoreka [JOK
B3anmoneiicTBre NpOBOIHUKOB € https://m.edsoo.ru/ffOc98fe
TOKOM

3 JlaGopaTopnas pabora «3yuenue 1 1 bu6nmoreka [IOK
MAarHUTHOTO I0JI KATYLIKHA ¢ TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIST HA
IIPOBOAHMK ¢ ToKOM. Cuia Ammepa.

4 JlaGoparopnast pabota 1 1 bu6mmoreka [IOK
«HccnenoBaHue neUCcTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHUTa Ha PaMKy €
TOKOM)

BxonHas koHTposibHas padoTa.
eliCTBHE MarHUTHOTO TOJIS Ha

5 ZLBI/DK Csl 3aPSKEHHYIO YaCTH 1 bubamorera LOK
ABIDRYIIYIO P yio . https://m.edsoo.ru/ff0c9df4
Cuna Jlopenna. PaGoTa cuiibl
Jlopenua

6 DnexTpoMarHuTHas HHAYKIMs. [ToTok 1

BEKTOpa MarHUTHOM uHIyKuuu. J/1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

MHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykiuu Papanes

JlaGoparopnas pabota
«HccnenoBanue siBICHUS
SHCKTpOMaFHHTHOﬁ UHAYKIOAN»

but6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHHME
camouHaykiuu. DJIC caMOMHAYKIINH.
DHeprusi MAarHUTHOTO TTOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

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

TexHudeckue yCcTponuCTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MAarHUTHI,
AIEKTPOMAarHUThI, HIEKTPOJABUIaTEIb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
WHIYKLINOHHAs IIeYb

10

11

O6o06maromuit ypok «MarautHoe
noJje. DIEKTPOMarHUTHAS HHITYKIIWS

KonTponbhas pabora no reme

«Mar"guTHoe 110J1€.
BHCKTPOMaFHI/ITHaS[ I/IHI[YKIII/IS[))

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

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

12

CB00O/IHBIE MEXaHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpaiienue s3nepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopnas pabota
«HccienoBanue 3aBUCUMOCTU
Meprojia MaJbIX KoJeOaHmii Tpy3a Ha
HUTH OT JIJTMHBI HUTH U MacChI Tpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Konebarenbuplii kouTyp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHUs B
U/ICATEHOM K0JIe0aTeIbHOM KOHTYpE.
AHAIOTUST MEXKITY MEXaHUIECKIMHU U
AJIEKTPOMArHUTHBIMH KOJICOAaHUSAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHCHHS YHEPTUHU B HJICATLHOM
KoJIeOaTeIbHOM KOHTYPE

bu6muoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyxaromux
KosiebaHuax. BoiHyX1eHHbIE
MeXxaHu4eckue kosedbanus. Pe3onanc.
BbIHYXI€HHBIE 27IEKTPOMAarHUTHBIE
KoseOaHus

bubmuorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennblil Tok. CuHyCcOUAAIBHBIN
IIEpEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOI0 TOKa. AMIUITUTYJHOE U
JEUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA U
HanpsHKEHUs

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

18

Tpaucdopmarop. [IponsBoacTso,
nepeaya 1 norpedieHue
JIEKTPUYECKON IHEPrUn

19

YCTpPOHUCTBO U IPAKTUYECKOE
IIPUMEHEHHE JIEKTPUUECKOI0 3BOHKA,
reHepaTopa INEPEMEHHOI0 TOKa,
JMHUHI 3JIeKTporepeiad

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

20

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUH.
Kynbtypa ncnonpzoBanus
AJIEKTPO3HEPIHH B IOBCEIHEBHOMN



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

KHU3HHU

MexaHuyeckre BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopoctb

bubmuorexa [IOK

21
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunblie ¥ MPOAOTBHBIE BOJHBI
29 3Byk. CkopocTh 3ByKa. [ poMKOCTB bubmuorexa [IOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DneKTpOMarHUTHbIE BOJIHBI, UX
23 cBoiicTBa u ckopocTs. lllkana bubmmorera [IOK
P ' https://m.edsoo.ru/ffOccfe0
AEKTPOMArHUTHBIX BOJH
[TpuHIMIIBI pagUOCBSI3U U
24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Paanonokanus
o5 Konrponsnas padora «Konebanus u bu6mmoreka [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHEITHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOM CpeeE. bu6nuoreka [IOK
ToueuHbIil UCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHBI
but6mmoreka [IOK
27 oTpaxkeHus csera. [loctpoenue
. https://m.edsoo.ru/ffOcd4e0
M300paKeHMI B TUIOCKOM 3epKaiie
IIpenomnenue ceera. IlonHoe
28 BHYTpeHHee oTpakeHue. [IpenenbHbiit bubnuotexa [IOK
YTOJI TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakeHUs
29 JlabopaTopnas pabota «M3mepenue bu6nmoreka [IOK

IMMOKa3aTeJId MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a



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

JIunssl. [Toctpoenue nzodpaxxeHuil B

30 nuH3e. Dopmyna TOHKOM JTMH3BI bubmmorera [IOK
F TOPMY, ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
JlaGoparopnas pabota
31 «HccnenoBanue cBONCTB
M300pakeHUH B IMH3aX»
Hucnepcus ceeta. CoKHBIN COCTaB
32 6enoro cseta. L{Ber. JlabopaTopHas
pabora «Habmroienue nucnepcuu
CBETa»
33 Wnrepdepennus creta. Judpaxius bu6nmoreka [JOK
ceta. JudpaknuonHas pemeérka https://m.edsoo.ru/ffOced22
34 IloniepedyHOCTH CBETOBBIX BOJIH. bubnuorexa LIOK
[onapusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue mpuOOPHI U yCTPOUCTBA U
YCIIOBUS MX 0€30MMaCHOTO MPUMEHEHUS
['paHUIBI TPUMEHHUMOCTH
36 KJ1accuyecko Mmexanuku. [loctynaTel bu6nuoreka [IOK
CIIeLIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTHU
OTHOCHUTEIBPHOCTh OJTHOBPEMEHHOCTH.
37 3ameUIeHre BPEMEHU U COKpPAILIEHNE brbmorera [IOK
https://m.edsoo.ru/ffOcfa42
JUTUHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM
38 ‘IaCTI:/ILII)I CBH3By Macfm C DHeprueu u bubmmorexa [OK
' P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI TOKOS
39 Konrtponsnas padora «OnTHKa. bu6nuorexa [IOK

OcCHOBBI CcrIEIUATILHON TEOPUU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIBHOCTH

®oTtonbl. Popmyina [lnanka. DHeprus

bubmuorexa [IOK

40
1 UMIyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIEI0BAaHUE
bubmuoreka [JOK
41 otoadekra. O A.T.
oroddpexra. Ombrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portorpdexra. YpaBHeHUE
42 3171HHIT€§H3 nqs)lqzi)OToaq)(;@)eKTa bubmmorera LOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porosddexra
aBnienue ceeta. OnwiThl [1. H.
43 §C6GHGB3 XUMHUYECKOe IeHCTBUE bubmmorexa [JOK
' https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa u
MPaKTUYECKOE MPUMEHEHHE:
44
¢dboTorneMeHT, PoToNaTUHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3aga4q mo temMe «JI€MEHTHI bubmuorexa [IOK
KBAHTOBOM OIITHKM) https://m.edsoo.ru/ff0d0302
Moaenb atoma ToMmcona. ONObITE
46 Pezepdopna o paccessHUIO 0-4acTH Bubmmorexa LIOK
pOOPA P t https://m.edsoo.ru/ff0d091a
[Tnanerapras Mojenb aToma
bubmuoreka [IOK
47 I1 b
OcTyIaTRt bopa https://m.edsoo.ru/ff0dOafa
Nznyuyenue u noriomeHue GOToOHOB
48 I I/I};'Iqe exone aTOM%IlH co H(()I;o OBHS Bubamorera [IOK
p pexoa . a P https://m.edsoo.ru/ff0dOafa
SHEPTHH Ha Apyroi. Bumbl ciekTpos
49 BosiHoBBIE CBOMCTBA YacTUll. BoaHbI bubmuorexa [IOK

ne bpoinsa. KopnyckynsapHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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BOJIHOBOM yanu3M. ClIOHTaHHOE U
BBIHYKJICHHOE U3IIy4YCHHE

50

OTKpbITHE PAaAUOAKTUBHOCTU. ONBITHI
Pesepdopna no onpenenenuto coctaBa
PaAMOAKTUBHOTO U3ITy4eHUs

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(a-, 6era-, ramma-
n3nydeHus. Bnusaue
PaMOAaKTUBHOCTH HA KHBBIC
OpPTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
DNEeKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnan. ['aMma-usirydeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HyKJIOHOB B siApE.
SnepHblie peakumu. SaepHbiin
peaktop. [Ipobiiembl, IEpPCIEKTUBHI,
AKOJIOTUYECKHUE ACIIEKTHI SIAEPHOM
SHEPreTUKHU

bubmuorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTulibl. OTKpBITHE
Mo3uTpoHa. MeTo/1bl HAOMIOACHUS U
pETUCTpaLK JIEMEHTAPHBIX YACTHII.
Kpyrnaslii cton «@yHaaMeHTAIbHBIE
B3aUMOJIeCTBUS. ENUHCTBO
(bu3nUecKoil KapTUHBI MUPa

bu6mmoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

KonrtponbHas pabota o teme
" nepHas pU3MKa U d7I€MEHTApHBIE
qacTULEI"

56

Bun 38é3nn0r0 Heba. Co3Besaus,
SIpKI/Ie 3Bé3[[bl, IIJIaHCTHI, UX BUIAUMOC



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

JABHOKCHHC. ConHeyHas cucTeMa

57

Comnurte. ConHeuHas akTUBHOCTD.
HcTtounuk sneprun ComHIa 1 3B€31

58

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI [I1aBHON
MIOCJIe1I0BATENIbHOCTU. BHyTpeHHee
ctpoenue 38&31. COBpeMEHHBIC
IIPEJICTABICHUSI O IPOUCXOXKICHUH U
sposrrori COJIHIIA U 3BE3T

59

Mneunsiit Ilyre — Hama ['anakTuka.
ITonmosxenue u nrxenue CoyHIIA B
lNamakruke. ['anaktukn. Y€pHeie
JBIPBI B SIAPAx rajakTHK

60

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbioro B3psisa.
PennkroBoe nsnyyenue.
MeraranakTuka

61

Hepemiennsie mpo6ieMbl aCTPOHOMHH

62

O6o06maromuit ypok. Ponb Gpusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOM,
TEXHOJIOTHISCKOM, COMAJIbHON B
ATUYECKOH cepax AeaTeTbHOCTH
YyeJIoBeKa

63

O6o6maromuit ypok. Ponb u mecto
(GU3MKN ¥ aCTPOHOMUH B
COBPEMEHHOM HaAyYHOU KapTUHE MUpa

64

O6o06maromuit ypox. Pomib
¢bu3nveckoit Teopun B GOPMHPOBAHUT




NPECTaBICHHUNA 0 PU3NIECKOI
KapTUHE MHpPa

O6o0matomuii ypok. Mecto
(hU3UIEeCKON KapTUHBI MHPa B 00IIIEM

65 1
PSy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOJIE

66 Hroroas koHTponbHas paboTa 1
PesepBubiitl ypok. Ontuka. OCHOBBI

67 CTICIUATBHON TEOPHH 1
OTHOCHUTEILHOCTHU

68 O606maromuit ypok mo remam 11 1
KJlacca

OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

» ®usuka, 11 kmace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakiueit [lapdentreBoit H.A., Axnimoneproe o61ectBo «M31aTenbecTBoO
«ITpocBemenue»

» ®usuka, 10 kmacc/ Msxumes I'.41., byxosues b.b., Corckuit H.H. non
penaknueit [TapdentreBoit H.A., AkiinonepHoe o61miectBo «M3marenbcTBo
«[IpocBenieHue»

Co6opnuk 3ama4 mo ¢pusuke. 10 — 11 xkmaccwr: mocodbue st
0011e00pa3oBaTeNbHbIX YUpexACHUN: 0a30BbIi 1 npoduiabHbIN ypoBHH/ H.A.
[TapdentreBa. — 3-¢ u3a. — M.: IIpoceemenue, 2010. — 206 c.: wi. —
(Knaccuueckuii Kypce).

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. ®enepanbHbIi rOCyJapCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT CPEAHETO
(mosHoro) ob6miero oopasosanus. Crapmas mkoja. 10-11 kmaccsl. - YTBepxkaeH
npukazoM Ne 413 Muno6paayku Poccun.

2. ®usuka.10 xmacc:yue6. Jlnsa obmeoOpazoBaT.opranu3aiuii: 6a30BbId YPOBEHb
| T'. 4. Mskumes, b.b. byxosnie, H.H. Corckuii ; mox pen. H.A. [TapdeHTheBOM.
—4-e w3n. — M.: IIpocBenienue, 2018. — 416 c.:un. — (Knaccuueckuit Kypc).

3. ®usuka.11 knacc: yueb. [{ns obmeoOpazoBar.opraHu3aiuii: 6a3oBbli ypOBEHb

| T'. 4. Mskumes, b.b. Byxosuies, M.B. Hapyrus ; mox pea. H.A. ITapdpeHTheBoii.



— 5-e m31. — M.: [IpocBemenne, 2018. — 432 c.: [4] 1. wi. — (Knaccuueckuit Kypc).
4. Coopnuk 3aaa4 no ¢pusuke. 10 — 11 kimaccel: mocodbue mis
o011e00pa3oBaTeNbHBIX YUpeKACHUI: 0a30BbIi U MpoduabHbIN ypoBHI/ H.A.
[TapdentneBa. — 3-¢ u3a. — M.: [Ipocsemenne, 2010. — 206 c.: ni. —
(Knaccuueckuit Kypc).

5. ®usuka. 3agaunuk. 10—11 ki.: mocobue 111 0011e00pa3oBaT. YUPEIKICHUM /
A.IIL. PeimkeBuu. — M.: JIpoda, 2015.

6. Coopnuk 3anay no ¢pusuke: 10-11 xnaccwr / O.U. I'pomiieBa. — M.

Mz narenscTBo "Ok3amen", 2015.

7. TemaTU4eCcKre KOHTPOJIbHBIC H CAMOCTOSTENbHBIC PaboThI 1o (u3uke. 10
kiacc / O.U. I'pomiieBa. — M.: M3narenberBo "Dk3amen”, 2012,

8. TemaTn4eckre KOHTPOJIbHBIC M CAMOCTOSTENbHBIC Pa00THI O hu3uke. 11
kaacc / O.W. T'pomieBa. — M.: U3patensctBo "Dx3amen", 2012.

9. KauecTBenHnbie 3a1auu 1o (pu3uke B cpeaHeit mkone. [Tocooue ans yaureneit /
M.E. Tynapuunckuii. — M.: [IpocBemenue, 1972,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET

. ®I'BHY «MIHCTUTYT cTpaTeruu pa3BUTHS 00pa30BaHMSI»

2. http://nsportal.ru - conmanpHas cerb paOOTHHKOB 00Opa3oBaHUS.

3. http://markx.narod.ru/pic/ - pusuka B mkoure.

4. http://festival.1september.ru/articles/ - pectrBans negaroruueckux uaei


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

«OTKPBITBIN YPOK».

5. http://www.fizika.ru/ - caiit quis yaurtenei GU3NKU ¥ UX YICHUKOB.
6. http://www.physics.ru/ - matepuaisl mo ¢usuke.

7. www.ege.edu.ru - uaopmarnmonnsiii noprai EID.

8. http://school — collection.edu.ru/ - enunas xomnekuus IIOPoB

9. https://eobraz.ru/roroBbie-pabodre-TIporpaMMbI-110-HOBOMY-/

10. https://myotveti.ru/pusuka-10-11-knacc-padodas-mporpamma-
2023-2024- yue/

11. https://fgosreestr.ru/oop/primernaia-rabochaia-programma-
srednego- obshchego-obrazovaniia-fizika-uglublennyi-uroven-
dlia-10-11-klassov- obrazovatelnykh-organizatsii

12. Enunas komieknus udpoBeIX 00pa3oBaTeIbHBIX
pecypcoshttp://school-
collection.edu.ru/catalog/pupil/?subject=30

13. OtkpsiTas pusuka
http://www.physics.ru/courses/op25part2/design/in

dex.htm

14. I'azera «1 cenTs0ps»: MaTepuaisl o pusuke http://1september.ru/

15. ®ecTtuBanb NegarornuyecKux MUaeu
«OTkpoITHII ypok»http://festival.1september.ru/
16. ®usuka.ru http://www.fizika.ru

17. KM-mkona http://www.km-school.ru/

18. Dnekrponnsbii yueonuk http://www.physbook.ru/

19. Camas Gomnpinas anekTpoHHas onbnuoreka Pynera. [louck kHUr u
KYpHAJIOB


http://www.fizika.ru/
http://www.physics.ru/
http://www.ege.edu.ru/
http://school/
http://school-collection.edu.ru/catalog/pupil/?subject=30
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http://www.fizika.ru/
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http://www.physbook.ru/

