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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMUUU MpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

Copnepxanue mnporpaMMmbl MO (U3MKE HaIMpaBieHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3rke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIXO/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k nmiaaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpEIMETHBIM pe3ybTaTaM OO0y4YeHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heil onpeensitoTcss OCHOBHBIE
e u3ydeHus (GU3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIpeJIMETHbIEC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca Pu3nKu Ha 6a30BOM YPOBHE, B

TOM YHMCJIE PEeIMETHbIE pe3yIbTaThl 110 ToJaM 00y4eHHUs;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LIkonmpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJICHHM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUWA  ONpeleNseT XapakTep U pa3BUTHE
pa3HO0Opa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEPHAJIOB C 3aJaHHBIMU CBOMCTBaMHU W Apyrux. M3ydeHwue
(¢U3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOyd4arommuxcsi, B (pOpMHpOBaHHE YMEHUN MPUMEHATh HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UM YUYEOHBIX UCCIEA0BAHMM.

B ocHoBYy Kypca (u3uku 11 YpOBHS CpeHEro o01iero o0pa3oBaHus MOJI0XKEH
pAa UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTMYECKU
3aBEPIUEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOITPOCHI KJIACCUYECKOW, TaK U COBPEMEHHON (PU3HKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpeArnosiaraeT HCIOJb30BaHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MUYECKOW HAayKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U HKOJIOTHYECKUMU ITpoOIeMamMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHUIIOKEHUN H3yUYEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHHUKH M TEXHOJOTHHM, a TakkKe OO0CYXKICHHS
npo0JieM palOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TeopuH, poiu (yHIAMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O PUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOJAX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CU€T OpPraHu3allid SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXcsl.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TaOOPATOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no Qusnke 0ObEIMHEHBI B OOIIMH CHHCOK YYCHHMYECKUX NMPAKTHUYECKHUX PadoT.
Boienenne B yka3zaHHOM TepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTeNIbHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMpPOBaHHUS U OCHalleHus kaOunera ¢usuku. [lpu
3TOM O0ecrneyuBaeTcsl OBJIAJE€HUE OOYYAIOIIMMHUCA YMEHMSIMH IPOBOAUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAENSIETCS PEIIEHUIO PACYETHBIX U KAUECTBEHHBIX 3aa4.
ITpu 3TOM J171s1 pacU€THBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢usnyeckold MOJENbIO, TO3BOJSIOUIME TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO pas3fesia Kypca, TaK M UHTErpUpPYS 3HAHUSA M3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KAIOLICH
KU3HU, TpeOyrouue BbIOOpa (U3WYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuM ¢ TpedoBanusMu GPI'OC COO k MaTepuasbHO-TEXHUYECKOMY
o0ecrieyeHuIo y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKK WIA B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa IpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKJIa. B xabuHeTe (PU3MKH JOIKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBAaHHE JJI BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3MKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanimoHHoe oOopyaoBaHue GOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTM U  O0OECIeurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALMM IS
UCCJICIOBAaHUS  U3Y4YaeMbIX SIBICHMHM M  OPOLECCOB, OMIHUPUYECKUX H
(GyHITaMEeHTaJbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE [UJIi YYEHUUYECKHMX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHdyecKue KOMIUIEKTHI
1abopaToOpHOr0 O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX J1abOpaTopHil.

OCHOBHBIMM LIETSIMU U3Yy4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (opMHpOBaHHE HHTEpeca U CTPEMJIEHHA OOydaroUMxcsi K HaydyHOMY
U3YyYEHUIO TPUPOABI, PA3BUTHE HUX MHTEUIEKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJIE MTO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOT'O MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (dopMupOBaHHE YMEHUH OOBSACHATH SBJICHHUA C HCIOJb30BaHUEM
(¢u3nYecKX 3HaHUN U HAYUHBIX IOKA3aTENIbCTB;

e (dopMHpOBaHUE TPEACTABICHUNH O poiu (U3MKHU Uil Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH.

JocTrkeHnue 3TUX Lened 00ecnedrnBaeTCs PEIIeHUEM CIIEAYIOIUX 3a7a4 B

npolecce U3yyeHus Kypca (GU3MKHU Ha ypPOBHE CPEAHETO 00111ero o0pa3oBaHus:

e TpUOOpETeHHE CUCTEMbI 3HaHUH 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpPHSAX, BKIIOYAsl MEXAHHMKY, MOJEKYISIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3J€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN MPUMEHITb TEOPETHYECKHE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE M IS TPUHATHUS
MPAKTUYECKUX PEUICHHUI B IOBCEHEBHOM KU3HU,



e OCBOEHHME CIOCOOOB pEHIeHUs PA3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoOJEeNblo, 3ajay, MOAPa3yMEBAIOLUIUX CaMOCTOSITEIbHOE
co3gaHue pU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSM 331a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJAJCHHE METOJAMH CAMOCTOSTENIBHOIO IJIAHUPOBAHMS U TPOBEICHUS
(¢u3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTaluu HH(OopMmanuu,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCIIOBUMU JJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamme Mo (U3MKE TMepeyeHb JaOOPaTOPHBIX M
NPAKTHYECKUX paboT SBISETCS PEKOMEHJOBAaHHBIM, YYMTENb JellaeT BBIOOD
NpOBEJICHUsT JIa0OPAaTOPHBIX PadOT U OMNBITOB C YYETOM HWHIUBUIYATbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHUS

®usuka — Hayka o npuponae. HayuHeie MeTOIbI IIO3HAHUS OKPYKAIOLIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHHIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
CiiokeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpPEHHS, MNYTH U TNEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO IaICHHUS.

Kpuponmnueitnoe aprxenue. JIBHkeHne MaTepUaaIbHON TOUYKH IO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHASI CKOPOCTb.
ITepuon m wactora oopameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHu4Yeckne YCTPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CHHIOMETP,
JIIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIEC TIEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMS KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBVDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Tena B BO3AyXE U B PA3PEKEHHOM MPOCTPAHCTBE.

Habnronenue nBwkeHUsl Tejla, OPOIIEHHOTO TOJA YIJIOM K TOPU30HTY U
FOPU30HTAIIBHO.



N3mepenue yckopeHus: CBOOOJHOrO MaieHHs.

Hanpanenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHnne HepaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONMPEACICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenune nBUXKEHMS 1IapUKa B BA3KOU )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA [111 MaTepUaibHBIX TOUYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas KocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduuuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne ycTpoWCTBA M NPAKTUUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHUE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U NAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TENA, HMEIOLMIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbC cuinbl M U3MEHEHUE HMIYJbCa Tela. 3aKOH COXPAHECHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunetnueckast sHeprusi marepuaibHOW TOuykH. TeopemMa 00 H3MEHECHHUH
KMHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedopMupoBaHHON NPYKUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3emMiu.

[ToTeHnnanbHple W HEMOTCHIMAJIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIMAJbHBIX CUJI C U3MEHEHUEM MEXaHUUECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YPHEPTUH.

Ypyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoWcTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BMXEHUE.

[Tepexo1 MOTEHIIMATBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHI[ BelecTBa. MOJEIN CTPOCHUSI Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJjiesie. Macca u
pasmepsl Mosiekys. KonmnuectBo BemnectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temmneparypa u €€ namepenue. Illkana temneparyp
Llenbcus.



Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUU HJACATbHOrO raza. AOCOJIOTHAas TeMImeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBrHa. 1'azoBble 3akoHbl. YpaBHeHue MenneneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencTraBieHUE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochosbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U CTIOcOOBI €€ m3MeHeHus. KonmuecTBo TermnoTel U pabota. BHyTpeHHss
SHEprus  ONHOATOMHOIO  MJACAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mpormecce. I[lepBwIii 3aKOH TEPMOJAMHAMUKH.
[Ipumenenne TmepBOro 3akoHa TEPMOAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs mpolieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBIL  OEWCTBUA — TEIUIOBBIX  MAallWH.
[IpeoOpa3oBanus SHEpPrHM B TEIUIOBBIX MammHax. Kod(pQuIMEeHT moe3HOro
nercTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOoJe3HOTo
JNENUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudyeckne yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHUsi, ObITOBOW XOJIOAWIBHUK, KOHJIUIIMOHED.

Jlemoncmpayuu

N3MmeHeHre BHYTpPEHHEW SHEpruu Tela MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKkH U3 OYTBUIKM TOJ JEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHus (BUICOAEMOHCTPALHS).

N3meneHnne BHyTpeHHEN SHEPTUM (TEMIIEpaTyphl) TeIa MU TeIlonepeaaye.

OnbIT o a1nadaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHETO CrOPaHusl, PpEaKTUBHOIO
JIBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrainuueckue u amopdubie Tesna. AHU30TPOIMS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasienus. Cyonnmanus.

VYpaBHeHue TemioBoro OantaHca.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP M
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH IOJy4YEHHs] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>XEHHOM JJaBJICHUU.

Crioco0bl U3MEpeHNs BIaKHOCTH.

Habmionenune HarpeBaHys U MJIaBJIE€HUS KPUCTAIUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DIeKTpruuecKui 3aps. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBOAHMKH,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TOJISL.

Pabota cun anektpocraruueckoro noss. [loreniuan. Pa3HocTh NOTEHITMATIOB.
[IpoBOJHMKM W AWANAEKTPUKH B HJIEKTPOCTATUYECKOM TMoje. [(udnexkrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNEKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE BIIEKTPOINpPHUOOPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEI.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JINPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUUIOCKOIO KOHJAEHCaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue aneKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixxenue. 3akon OMa i1 yyacTka LEMu.

DIEKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3ieKkTpruyecko nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAs ~ NPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTPpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKASA TUCCOUUALMA. DIEKTPOIIN3S.



DJIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [nazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAUO/I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN [TONIEPEYHOr0 CEYEHUS U MaTepHUaia.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »dieKTpoABMXKYyLIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTb COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NpOBOJAMMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kiiacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadyu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYyYHOTO
MO3HAHUSA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepOosa, ux rpauku ¥ CBONCTBA, TPUTOHOMETPUUYECKHUE (PYHKITUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mexanndeckoe NBWKEHUE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIIONEPENAUyH, TEIIOBOE PABHOBECHUE),
AIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIlleCTBa, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEP/IBIX T, )KUAKOCTEN U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJHUTHYECKAS  JMCCOLIMALMA,
raJbBaHUKa.

l'eoepacghus: BIaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs B TEXHUKE, IOJUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JpYrHe), JBUrareilb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJIEHUE 3JIEKTPONpPHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHBIE MAarHuTHl. B3anMo1eiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMU. [[pUHIUIT Cyepno3UIIMU MarHUTHBIX MTOJIEH.
JluEMM MarHuTHOM WHAYKIUHM. KapTWHAa JWMHUA MArHUTHOM WHIYKIIMW IIOJISI
MOCTOSIHHBIX MAarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHuTHOTO TOJIs JJMHHOTO MPSIMOTO IMPOBOJHUMKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT Opctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BHKEHHUE 3apsiKEHHOW YacTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHne 3JIEKTPOMAarHUTHOW WMHAYKIMH. [loTOK BeEkTOpa MArHUTHOM
UHIYKIUA. OJIEKTPOIABMXKYIIAA CHIAa UWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe moJie. ODJIEKTPOABMKYIIAS CHJIA WHIYKUHH B
[IPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, SJEKTPOJBUraTENb, YCKOPUTEIU 3JIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cwibl JIopeHia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHON MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABMKYLIEH CHUJIbI UMHAYKIUU OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxxuHHBI MasgTHUK. MaTeMaTHU4YECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeiMA KoJeOanusimu. dopmyna Tomcona. 3akoH coxXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienue o 3aTyxarouux KoyieOaHUsIX. BbIHYX/IEHHbIE MEXaHHUYECKHE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIpPSKEHUS.

Tpauchopmarop. [IponsBoacTBO, mepenada U MOTPEOSICHHE DICKTPUICCKOM
SHEPIruM. DKOJOTMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHOM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXKICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHUST OT BPEMEHM) IS
AIEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTpOonepe adHn.

Vuenuueckuii skcnepumenm, 1abopamopmsie pabomel

HccnenoBanue 3aBUCUMOCTU MEpPUOAa MalbIX KoieOaHMH rpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanue nepeMeHHOT0 TOKA B MU U3 MOCJIEIOBATENBHO COETMHEHHBIX
KOHJEHCATOpa, KaTyIIKH U pe3UCcTopa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuPpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. Y CIOBUSA M3IYyUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEeIOMIICHUE, MOJSpU3alus, AUPpaKius,
unTepdepennns. CKOpOCTh ANMEKTPOMATrHUTHBIX BOJIH.

[Mkana >MeKTpOMarHuTHHIX BOJH. [I[puMeHeHne >IeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguoOCBs3U U TeIeBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue ycTpoiicTBAa M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl AUArHOCTUKA B TEXHUKE W MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHUs ¥ MPEIOMIICHUS MEXaHHYECKUX BOJIH.

Hab6mronenne natepdepeninm u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnionenne cBs3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1upaxuus, THTepPepeHLus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHElWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbI HCTOYHHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[IpenomiieHue cBeta. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTeNb
npeiaomieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHblidi yroa mOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus ceeta. ClioxHBIN cocTaB O6emoro cBera. L[BeT.

Coluparoiiue u paccenBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuiaa TOHKON JuH3bL. [locTpoeHue n3o0Opa)keHuil B COOMPAIONTUX U
pacceuBaroux JuH3ax. opMyra TOHKOU JIMH3bL. Y BEJIMUEHUE, 1aBAEMOE JIMH30i1.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONITHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBuss HaOMOICHUS MaKCUMYMOB M MHUHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTHUHE OT ABYX CHH(pA3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOASHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIla,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOIMHEWHOE paACIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpruodopkL.

[TonHOe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHnue cnexkTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3mepenue nokazaresns NpeJoMIeHUs CTEKIIA.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paszgen 6. OcHOBBI CIeMAJIBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEITHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHHE BPEMEHU U COKPAILCHHE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpPrun (POTOHA C €r0 YACTOTON. DHEPrUs
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI

doToaddexra. YpaBHenue DiHmTeriHa st Pororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeOGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre ycTpoiicTBA W MPAKTHUYECKOE TIpPUMEHEHHE: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTaHOBKE C IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas Mmogmens aroma. lloctynmater bopa. M3nydenume u mnorsiomeHue
(GOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS JHEPrUUM Ha Apyroun. Bumasl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

BosnnoBbie cBoiicTBa yactun. Boaubl e bpoiis. KopnyckynisipHo-BOIHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBL BOJIHBI Ja3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3IyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITHl Pe3epdopa rno onpeneaeHnto coctaBa paguoakTUBHOTO
manydyeHusi.  CpoiictBa  anbda-, Oera-, TramMma-uziydeHus.  BrusHue
PaJMOAKTUBHOCTU HA KUBBIC OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M30Tormsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3Jy4eHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

SnepHble peakunu. Jlenenue u cuHTE3 A1€P.

Anepnswiii peaktop. Tepmosnepubiii cunTe3. [IpoGiemMbl U TEPCHIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EAMHCTBO hrsnyeckoit KapTUHBI MUpa.

TexHuueckne ycTpouCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TUnK HOHU3UPYIOIIUX YaCTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JinemMeHTHI acCTPOHOMUM U acTPOPU3NKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro nebGa. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIOKCHHE.

CoJsHEuHAas cucTeMa.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOM IOCIIENOBATEIbHOCTH. BHyTpeHHee CTpoeHue



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U 3Bostonnu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJI0KEHUsI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, mianet, Mieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm u acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJib (U3MUECKOW TEOPUU B
(dbopMUpOBaHUU MPEACTABICHUN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6a3oBoro ypoBHsa B 11 Kilacce ocymecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHUH.

Meosicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYE€HHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOAECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIA N TIOCKUX (puryp u 06bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTHYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BaAHUS KPUCTAIIIMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIHU3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX  PYI,
(poTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIEpenad, TIEHEpPATop IEPEMEHHOIO TOKa,
AIEKTPOJBUTATENb, WHAYKIMOHHAS II€Yb, paaap, PaAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs OMNTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHoOro mpenmera «®Pusmka» Ha YPOBHE CpEIHEr0 OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHUKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE ~ pe3yJbTaThl OCBOEHUS  OCHOBHOM  00Opa3oBaTenbHOU
nporpaMMmbl  oOyvaromumucs (Ha ocHoBe uaMeHéHHoro B 2022 r. ®I'OC)
OTpakatOT TOTOBHOCTh M CIIOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH NO3WIMENH JHMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAIM{, TO3UTHUBHBIX BHYTPEHHUX YyOEXJCHHH, COOTBETCTBYIOIIMX
TPAJIULIUOHHBIM HEHHOCTSIM POCCUMCKOr0 0O0IEeCTBa, PACHIUPEHHE >KM3HEHHOTO
OMbITa U OMNBITA AEATEIBHOCTH B MPOLIECCE PEANM3ALNH OCHOBHBIX HAIpaBJICHUI
BOCITUTATENIbHON JIEATEIIBHOCTH.
B uacmu mpyooeoco 6ocnumanus:
— UHTEPEC K Pa3IndHbIM chepaM nMpoPpeccuoHanbHON NeATEeIbHOCTH, B TOM YHUCIIE
CBS3aHHBIM C (PU3MKOM M TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIM BHIOOP
Oynyiei mpodeccun 1 peaan30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHbI;
— TOTOBHOCTh M CHOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpPa30BaHUIO B 0OJIACTH
(Gu3MKU HA TPOTSKEHUU BCEH KU3HU.
B uacmu sxonoeuueckoeo eocnumanus:
— c(OPMHUPOBAHHOCTh HKOJOTHYECKON KYJIbTYphl, OCO3HAaHHE TJI0OATHLHOTO
XapakTepa SKOJIOTHYECKUX MPoOIieM;
— IUTAHUPOBAHUE M OCYIIECTBJIICHUE JICMCTBUI B OKPYKAIOIIEH CpPElI€ HA OCHOBE
3HAHUS LEJIeH YCTOWYNBOTO PAa3BUTHS YEJIOBEUECTBA;
— pacLIMpEHNE OIbITA AEATEIBHOCTH JKOJIOTMYECKOM HAIIPABICHHOCTH HA OCHOBE
MMEIOITUXCS 3HAHUH 110 (hU3HUKE.
B uacmu npunamus yennocmu HayuHo2o noO3HAHUA:
— c(hOPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;
— OCO3HAaHMUE LIEHHOCTU HAyYHOU AEATEIBbHOCTH, TOTOBHOCTD B IIPOLIECCE U3YUYECHHUS
(GU3MKU  OCYIIECTBISATh NPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATEIbHOCTh
WHJMBUAYaJIbHO U B TPYMIIE.
JIMYHOCTHBIE pe3yJbTaThl, OOECHeYMBAIOLIME aJanTaluio oOydarouierocs K
MU3MEHSAIOIIUMCS YCIOBUSAM COLMAIBHON U IPUPOJHOM CPEBI:



— CIIOCOOHOCTb JIEMCTBOBATH B YCIOBUAX HEONPEAETEHHOCTH, MOBBIIIATh YPOBEHb
CBOEI KOMIETEHTHOCTHU Yepe3 MPAKTHUECKYIO IEATEIbHOCTb, B TOM YUCIIE YMEHUE
YUHUTbHCS y IPYTUX JIOAEH, 0CO3HABATh B COBMECTHOM €SI TENIbBHOCTU HOBBIE 3HAHMS,
HABBIKU U KOMIIETEHIIUU U3 OIbITA APYTHX;

- HaBbIK BBISIBJIICHUS U CBSI3bIBaHUSI 00pa30B, ClIOCOOHOCTH (HOPMHUPOBAHUS HOBBIX
3HAHMM, B TOM YHUCJE CHOCOOHOCTh (POPMYIUPOBATH UJIEU, TOHATHS, TUIIOTE3bI 00
00BEKTax U SIBJICHUSX, B TOM YHCJIE paHee HE U3BECTHBIX, OCO3HABATH N€(OUIIUTHI
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pPa3BUTHE;

— YMEHHE pacro3HaBaTh KOHKPETHbIE NPHUMEPHI MOHATHS MO XapaKTePHbIM
NpU3HAKaM, BBINOJHATH ONEpalldd B COOTBETCTBUU C OIpPEACIICHUEM H
OPOCTEHIIMMU CBOMCTBAMM TMOHSTHS, KOHKPETU3UPOBATH MOHITHE MNpUMEpaMH,
UCIIOJIb30BaTh MMOHATHE U €r0 CBOMCTBA MPHU PEUICHUH 3a/1a4 (J1ajiee — ONepupoBaTh
HNOHSTHUSIMH), a TaKXKE ONEPUPOBATh TEPMHUHAMHU U MPEJCTABICHUSIMU B 00JIACTH
KOHIENIUN YCTOWYUBOTO PA3BUTHS;

— YMEHHME aHaJM3UPOBATh U BBISBIATH B3aWMOCBA3M NPUPOABI, OOIIECTBA U
SKOHOMUKH;

— YyMEHHE OIICHUBATh CBOM JIEUCTBUS C YUETOM BIIMSHUS Ha OKPYXKAIOIIYIO CPELy,
JNOCTM)KEHUH 1ieJled M IPEeOoJOJICHUS BBI30BOB, BO3MOXHBIX TIJI00AIbHBIX
MMOCJIC/ICTBH;

— CIIOCOOHOCTh 00Y4YaroIIMXCsl OCO3HAaBaTh CTPECCOBYIO CHUTYyallMIO, OLICHUBATH
IPOUCXOAIINE U3MEHEHMSI U UX TIOCIIECTBUS;

— BOCIIPUHUMATb CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOLINN KOHTPMED;

— OLICHMBAaTh CHUTYALMIO CTpecca, KOPPEKTUPOBATh NPUHUMAEMBIE PEIICHUS H
JICUCTBUS;

— (hopmynupoBaTh U OLIEHUBATH PUCKH U MOCIEICTBUS, POPMHUPOBATH ONbBIT, YMETh
HaXOAUTh O3UTUBHOE B IPOU3OILIEIIIECH CUTYalluK;

— OBITh TOTOBBIM JICHCTBOBATh B OTCYTCTBUE TapaHTHIl ycrexa.

[TpumenutensHo k ®I'OC 2012 r. MOXHO TOBOPUTH O CBs3M 3amgaHuid EI'D c
JOCTH)KEHUEM JINYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS OCHOBHOM 00Opa3oBaTeIbHOMN
IporpaMMbl CpeHero oO0mero oOpa3oBaHUsA, OTPaXArOIIMX TOTOBHOCTh H
CHOCOOHOCTD oOy4Jarommxcs K CaMOPa3BUTHIO U JUYHOCTHOMY
CaMOOTMPEICNICHNI0, C(HOPMHPOBAHHOCTh WX MOTHUBAallMM K OOYYEHHMIO U
L[EJICHANPABICHHON IO3HABATEJIBbHON  JESITENIBHOCTH, CHCTEMBI 3HAYMMBbIX
COLIMAJIBHBIX U MEXJINYHOCTHBIX OTHOILIEHHH, IEHHOCTHO-CMBICIOBBIX YCTaHOBOK,
OTpaXaroUIUX JIMYHOCTHBIE W TPAXJAAHCKHE TIO3ULIHMH B JAESITEIBHOCTH,
AHTUKOPPYIIMOHHOE  MHPOBO33pEHHE,  IPAaBOCO3HAHHE,  3KOJOTMYECKYIO
KyJbTypy, CIOCOOHOCTh CTaBUTh LI€IM W CTPOUTh IKU3HEHHBIC IUIAHBI,



CHOCOOHOCTh K OCO3HAHHMIO POCCUHCKOM TpaKAaHCKOM HAEHTUYHOCTH B
MOJINKYJTETYPHOM COITUYME, B TOM YHCIIC

«4) chopMHPOBAHHOCTL MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOIIECCTBEHHOUW NMPAKTUKHA, OCHOBAHHOTO HAa JTUAJIOTe
KYJbTYp, a TAK)KE Pa3IMIHBIX (DOPM OOIIECTBEHHOTO CO3HAHMS, OCO3HAHNUE CBOETO
MeCTa B MOJIUKYJIBTYPHOM MHUPE;

5) cpopMHUPOBAaHHOCTH OCHOB CAMOPA3BUTHS 1 CAMOBOCITUTAHUS B COOTBETCTBUH C
OOIIEYeIOBEYCCKUMH T[ICHHOCTAMH M HJeajaMu T'PaKJAaHCKOTO O0OIIecTBa;
TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEJIbHOM, TBOPYECKOW M OTBETCTBCHHOMU
NESATEITBHOCTH;

9) caM000pa30BaHKIO, HA MIPOTSKEHUH BCEH YKU3HU; CO3HATEIILHOE OTHOIICHUE K
HENPEPHIBHOMY OOPa30BaHUIO KaK YCJIIOBHIO YCICIIHONH Tpo(ecCHOHAIbHON W
OOIIIECTBEHHOM JIEATEIBHOCTH; <...>

11) npuHSATHE B peaTu3allkio IIEHHOCTEH 3T0pOBOT0O U 0€30MMacHOT0 00pa3a JKHU3HH,
NOoTpeOHOCTH B (PU3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHSAX CIIOPTUBHO-
037I0POBUTEIIBHON JICATCIIBHOCTHIO, HENPUATHE BPEIHBIX TNPUBBIYCK: KypEHUS,
yIOTPEOJICHUS aJTKOT 0I5, HAPKOTHKOB,;

12) GepexxHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3UYECKOMY U
MICUXOJOTHYECKOMY 37I0POBBIO, KAK COOCTBEHHOMY, TaK U APYTUX JIOACH, yMEHUE
OKa3bIBATh MEPBYIO MTOMOIIIb;

13) oco3HaHHBIM BBIOOP Oyaymied mnpodeccud W BO3MOXKHOCTEH peanu3aluu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB, OTHOIIEHHE K TNpodecCuOHATBHOM
JESTEIHHOCTH KaK BO3MOKHOCTU y4YacCTHsl B PEIICHUM JIMYHBIX, OOIICCTBEHHBIX,
rOCYJapCTBEHHBIX, OOIICHAIIMOHAIBHBIX MTPOOJIEM;

14) cdhopMuUpPOBaHHOCTH SKOJOTHYECKOTO MBIIIJICHUS, TOHWUMAaHUS BIMSHUS
COIMAJIEHO-PKOHOMHYECKHUX MPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COLIMATIbHON
Cpelbl; IPUOOPETEHNE OMBITA SKOJIOTO-HAIPABICHHON ACSTEIHHOCTI.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YYeOHbIE 1eHCTBUSA
ba3zoevle nozuueckue oeiicmeus:
yCTaHABJIWBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHHUS JJIsi CpPaBHEHWS,
KiIaccudukauu u 0000IEeHHUS;
BBISABIISITh 3aKOHOMEPHOCTH M TPOTUBOPEUHS B paCCMAaTPHUBAEMBbIX SIBICHUSAX;
CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJHW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



ONpeNeNsITh LEIU JAESITeIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JTOCTUKEHUS;

BHOCUTbH KOPPEKTHUBBI B IEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJSIM, OLICHUBATh PUCKH MOCIEACTBUN JEATENbHOCTH;

KOOPJMHUPOBATH U BHINIOJIHATH Pa00OTYy B YCIOBHUSIX PEATbHOT0, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOJACHCTBUS;

pa3BUBaTh KPEATUBHOE MBILIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3zoevie uccneoosamenvckue oeiicmeus

BJa/I€Th HaBbIKAMHU YUEOHO-HUCCIEA0BATENILCKON U MPOSKTHOM J1eATETbHOCTH
B 0051acTH (PM3HKHU, HABBIKAMU pa3pelieHus IpooieM;

BJaJ€Th BHUJAMU JCSATEIBHOCTH IO TMOJYYEHHIO HOBOI'O 3HAHMS, €ro
UHTEpIIpeTaluy, NpeoOpa3oBaHUI0 U NPUMEHEHHI0 B Pa3IMYHbIX Y4EOHBIX
CUTYallUsIX, B TOM YKCJIE IPU CO3/IaHUU YY€OHBIX U COLMATBHBIX TPOEKTOB,;

UMeTh C(HOPMUPOBAHHOE HAYYHOTO THUIIA MBIIUICHUE, BIAJETh HAy4YHOMU
TEPMHUHOJIOTHUEH, KIIFOUEBBIMU MOHATUSIMU U METOIAMU;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ PEIlIeHHUs, HAXOAUTh apTyMEHTHI JIJIs I0Ka3aTeIbCTBA CBOUX
YTBEPKJEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TIOJYYEHHbIE B XOJE pEUICHHs 3a7auyd pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

yMETb CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIE 3aJ]aud B 00pa30BaTEIbHON
JEsITEeIbHOCTH, B TOM YHCJIE NPU U3y4YE€HUU (U3HKY;

JaBaTh OLICHKY HOBBIM CUTYAalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETbh MEPEHOCUTh 3HAaHUA MO (PU3MKE B MO3HABATEIBHYIO U MPAKTHUYECKYIO
001acTU KU3HEAESITETbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

YMETh OCYIIECTBIISITh II€JICHANPABICHHBIA IIOMCK IIEPEHOCa CPEACTB U
CIocO0OB JIeHCcTBUSA B IPO(PECCUOHANBHYIO CPEAYy;

BJIAJIETh CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOUCKY
METOJIOB pEUIEHUS] MPaKTUYECKUX 3a7ad, NPUMEHEHHIO pPa3JIM4YHbIX METOJIOB
MIO3HAHUS;

yMETb CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJ]a4d B 00Pa30BaTEIbHON
JEeATENbHOCTU U )KU3HEHHBIX CUTYyalUsX;

yMETh CTaBUTh MpPOOJEMbl W 3aJadyd, JOMyCKalollue albTepHATHUBHBIC
pelLIeHHS;

BJIa/IE€Th CIIOCOOHOCTBIO BBIJABUIaTh HOBBIE UJEH, NIPEJIaraTh OPUTrHHAJIbHBIE
MOJIXO/IbI M PEILEHUS;



yMeTh pa3pabaThiBaTh IIJIaH peElieHuss MpoOJieMbl C Y4ETOM aHalIu3a

MMEIOIIUXCSl MaTepUaIbHBIX U HEMaTepUalIbHBIX PECYPCOB.
Paboma c ungpopmayueii:

BJIAJICTh HABBIKAMU TOJNyueHUs] MHGOpMALMU (PU3UUECKOTO COAEpKaHUs U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOUCK, AaHaJIM3,
CHUCTEMATH3allUI0 M HWHTEpIpeTalnui0 UHGOpMalUU Pa3IUYHBIX BUIOB U (PopM
MpeCTaBICHNUS;

co37aBaTh TEKCThl (PU3MYECKOrO COJAEpk aHUS B Pa3IMYHbIX (QopMmarax c
y4€TOM HazHadYeHUs HHGOPMAIIMU U 1IEJIEBOM ayIUTOPUHU, BEIOMpAsi ONTUMAIBHYIO
dbopmy npeacTaBIeHUs U BU3yATU3aIlUH.

OIICHUBATh JIOCTOBEPHOCTH JIETUTUMHOCTh HH(pOpMaIUU, €€ COOTBETCTBHE
IPaBOBBIM U MOPAJIbHO-3THYECKUM HOpPMaM,

UCIIONIB30BaTh  CPEACTBA  WH(OPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3AIMOHHBIX
3a/1a4 C COOTI0IeHHEeM TPeOOBaHUM SPrOHOMHUKHU, TEXHUKHU O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHurs, MPaBOBBIX U ITHYECKUX HOPM, HOpM HWH(OPMAIIMOHHOU
0e301acHOCTH;

BJIAJ€Th  HABBIKAMU  pACIO3HABAaHUS U 3alUTBl  WH(OpPMAINH,
MHGOPMAIIMOHHON 0€30MaCHOCTH JTIUYHOCTH.

KomMmyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eiicTBUS:
Obwenue

OcyiecTBIsATh KOMMYHUKAIIUU BO BceX cdepax )KU3HU; BIAJETh Pa3TUYHBIMU
criocobamu oOIIEeHUs U B3aUMOICHCTBHS,

pa3BEPHYTO W JIOTUYHO HU3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIB30BAaHHUEM
S3BIKOBBIX CPEJICTB;

apryMEHTHUPOBAHHO BECTH JUAJIOT.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopzanuzayus:

CaMOCTOSITETILHO OCYIIECTBIISITh MO3HABATEIBHYIO NIEATEILHOCTh B 00JIacTU
(bu3KKY, BBISBISATH POOJIEMBI, CTABUTH U (OPMYITHUPOBATH COOCTBEHHBIE 33/1a4U B
o0pa30oBaTeIbLHON IEATETLHOCTH U KU3HEHHBIX CUTYaIIUX;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

CaMOCTOSITEJIbHO COCTABIIATH ILJIaH PEIICHUS TPOOJIEMBI C YYETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMeHTHPOBAaTh €ro, OpaTtb Ha cels
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCcTBOBaTh (OPMUPOBAHUIO M TMPOSBICHUIO IMIUPOKOW HPYIULIHHU B
pa3HbIX 00JIACTSIX 3HAHUM.



Camokonmpony:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIAJ€Th  HABBIKAMHU  [O3HABATENIIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JCWCTBUA M MBICIUTENbHBIX MPOILECCOB, HMX pE3yJbTATOB U
OCHOBAHHU;

UCIIOJIB30BaTh MPUEMBI pedieKcuu IS OIICHKU CUTYaIllMH, BBIOOpa BEPHOTO
pelICHUS;

yMETh OLICHUBATh PHUCKU W CBOECBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHMKEHMUIO.

IMOYUOHATbHBLI UHMENIEK, RPEONOAAZAIOWUIL CHOPMUPOBAHHOCHID:

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATHCA K
AMOIMOHATLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATH HCXOJS M3 CBOUX
BO3MOXHOCTEH.

INPEJMETHBIE PE3YJIbTATBI

K xoniy o6yuenust B 10 kiacce mpeMeTHbIE pe3yJbTaThl HA 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:

JEMOHCTPUPOBATh Ha TpHUMEpax poJib U MecTo (pu3MKu B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MHUpA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B TPAKTUUECKOU ACATEIbHOCTH JIFOJCH;

YUHUTHIBaTh TPaHUIBl NPUMEHEHUS M3YYCHHBIX (PU3HMYECKUX MOJICIIeH:
MaTepuajgbHas TOYKa, MHEPIMaabHas cucTeMa oTcuéTra, abCOII0THO TBEPAOE TEO,
UJICTbHBIA Ta3, MOJEIA CTPOCHUS Ta30B, )KUAKOCTEH W TBEPABIX TEJI, TOUYCUHBIN
AICKTPUUYCCKUI 3apsi]l IPH PeIIeHUU (HU3NISCKUX 3a/1aY;

pacrio3HaBaTh (pU3HYECKUEC SIBICHUS (IIPOIECCH) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETUYECKOU TECOPUU CTPOCHHS BEIIECTBA U
3JIEKTPOJIUHAMUKN : PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHHUE,
CBOOOJIHOE TAJIeHHE TeN, ABWKCHHE IO OKPYKHOCTH, MHEPIUS, B3aMMOJICHCTBUE
ten, nupdy3usi, OpOyHOBCKOE JBHKEHUE, CTPOCHHUE >KUAKOCTEH M TBEPIBIX TeT,
M3MEHEeHHEe O0bEMa Tesl MPU HarpeBaHUU (OXJIAXKIEHUH), TEIJIOBOE PAaBHOBECHE,
WcrnapeHue, KOHJICHCAlMs, IUIaBJICHUE, KPUCTA/UIM3alus, KUIIEHHWE, BIIAXKHOCTH
BO3/yXa, TOBBIIIICHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM COCYIE,
CBSI3b MEXJYy NapaMeTpaMU COCTOSIHMS ra3a B M3OIpPOIIeCcCax, dJAEKTpU3aIus Tel,
B3aUMO/ICHCTBUE 3aPsII0B;

OTNHUCHIBATh MEXAaHUYECKOE ABMIKCHHUE, HCIONb3ysS (DU3NYECKHE BEITHMYUHBI:
KOOpJIMHATa, MyTh, MEPEMEIICHHE, CKOPOCTh, YCKOpPEHHME, Macca Teja, CHia,



UMITYJIbC TE€Jla, KUHETUYECKasl PHEPrusi, MOTCHIMaIbHas YHEPTUsi, MEXaHU4YeCcKasl
paboTa, MexXaHWYeCcKass MOIIHOCTh;, NPU ONHCAHWW MPABWIBHO TPAKTOBATh
(GU3UYECKUl CMBICI MCHOJB3YEMbIX BEJIMYMH, MX OO0O3HAYEHUS U EIUHUIIBI,
HaxoJIUTh (POPMYJIbI, CBSI3BIBAIOLIME JAHHYIO (PU3UUECKYIO0 BEIUUYUHY C JIPYTUMHU
BEJIMYMHAMM;

OMHUCHIBATh H3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBICHUA,
UCIONB3ysd (U3MYECKUE BEJIMYMHBI: JaBJIEHUE Tas3a, TemIepaTrypa, CpeaHss
KHMHETUYECKAsl PHEPTUs XaOTHYECKOTO JBIIKCHHS MOJICKYJI, CpeAHEKBaApaTHUHAS
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS HHEprus, padoTa rasa,
KOA()PUIIMEHT TIOJIE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENsl;, TPU OMUCAHUM
NPaBUJIBHO TPAKTOBAaTh (PUBMYECKUM CMBICI HCHOJIb3YyEMbIX BEIUYUH, HUX
0003Ha4YeHUs] W E©IUHUIIBI, HAaXOAUTh (OPMyINBI, CBS3BIBAIONIUME JAHHYIO
(bU3UYECKYI0 BEIUYUHY C IPYTUMU BEJTUUYHUHAM;

OTHUCHIBATh U3YUYCHHBIC JICKTPUUECKHUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
SBJICHUS (TIPOIIECCHI), UCTIONB3YSl (PU3UUECKUE BEITMYMHBI: dJIEKTPUUCCKUM 3apsij,
AIIEKTPUUYECKOE TOJIe, HAMPSIKEHHOCTH TOJIsI, TOTEHIIMAN, PA3HOCTh MOTCHIINAJIOB;
IpyU OMUCAHUM TIPABUIBHO TPAKTOBATh (PU3MYECKUM CMBICT HCIOJIB3YEMbIX
BEJIMYUH, WX OOO3HAYEHUS W CJAUHUIILI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
TAHHYIO0 (PU3HYECKYIO BEJIMUUHY C IPYTUMH BETUIMHAMH;

aHAJIM3UPOBATh (PU3HMYECKHUE MPOIECCHl U SBICHUS, UCIOIb3Yys (Ppu3nueckue
3aKOHBI W MIPUHIMIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpaHEHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHUS UMITYJIbCa,
IPUHITUIT CYTNEPIIO3UIIMU CHJI, MPUHIIMI PABHOIPABHS WHEPLUUAIBHBIX CHCTEM
oTcuéTa, MOJIEKYIIPHO-KHHETHYCCKYIO TCOPHUIO CTPOCHMS BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEJHEH KMHETHYCCKON SHEPTUHU TEIJIOBOTO JBHMXKCHHS MOJICKYI C
a0COJIFOTHOW TeMIIepaTypol, MepBbI 3aKOH TEPMOJUHAMHUKH, 3aKOH COXpaHEHUS
AJIEKTPUUYECKOrO 3apsiga, 3akoH KylloHa, Tpu 3TOM pas3inyarh CIOBECHYIO
bopMyITHPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIpaKEHWE W YCIOBHUsS (TpaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSICHATH OCHOBHBIC IPUHIIUIIBI JSHCTBHS MAIIUH, MPUOOPOB U TEXHUICCKHUX
YCTPOMCTB; pa3anyaTh YCIOBHUS UX 0€30MacHOTO MCIIOIb30BaHUS B MIOBCEIHEBHOM
KU3HU,

BBITIOJIHATh JKCIIEPUMEHTBI 110 HCCICIOBAHUIO (U3UYCCKUX SBICHHH U
MPOIIECCOB C MCIOJIb30BAHUEM TMPAMBIX M KOCBEHHBIX HM3MEPEHUM, TPU STOM
dbopMyIHpoBaTh MPoOIIEMy/3a/1a4y ¥ THIIOTE3Y YU4SOHOTO AKCIICPHUMEHTA, COOMPATH
YCTAHOBKY U3 MIPEJI0KEHHOT0 000pYy10BaHUS, TPOBOAUTE OMBIT U (hOPMYITUPOBATH
BBIBO/JIBI;



OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
STOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HM3MEPEHUS M MCHOJIb30BATh HM3BECTHBIE
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJEN0BAaTh  3aBUCHUMOCTH  MEXAY  (U3MYECKUMH  BEIMYMHAMH  C
WCIIOJIb30BaHUEM TMPSMBIX H3MEPEHHM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(buKCUPOBaTh PE3yIbTATHI MOJYYCHHON 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH B BUJIC
TabJIUL U TPpaUKOB, A€JaTh BEIBOABI IO pE3yJIbTaTaM HCCIIEIOBAHUS;

co0JIro1aTh MpaBmwiia 0€30MacHOr0 TpyAa MpU MPOBEJACHUU UCCICIOBAHUN B
pamMKax ydeOHOro »HKCIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKON U MPOEKTHOU
JESATENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U 1abOpaTOpHOro
000py10BaHMS;

pemiatb pacyéTHbIE 3a7auyd C SIBHO 33JaHHOM (U3MUECKOW MOJEINbIO,
UCIOJIb3Ys (PU3MUECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHaJM3a YCJIOBUS 3a]a4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUECKUE BEIHMYUHBI U (POPMYJIBI,
HEOoOXOUMBbIE ISl €€ pelleHus, MPOBOJAUTh PACUETHl U OLICHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3HaYeHUS PU3NYECKON BEITUUNHBL

penaTh Ka4eCTBEHHBIE 33/1a4u: BHICTPAUBATh JJIOTUYECKU HEMPOTUBOPEUNBYIO
LEMOYKY pacCyYXIEHUW C OMNOpOl Ha M3yYCHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
buznueckue siBICHMUS;

UCIIOJIb30BaTh IPU PEIIEHNHU YUeOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIE
TEXHOJIOTUU [JIsl MOUCKA, CTPYKTYPHUPOBAHHUS, UHTEPIPETAUUNA U MPEICTABICHUS
y4eOHOM ¥ HAYYHO-TIOMYJSAPHOM HH(POPMALMM, TOJNYYEHHOW U3 Pa3InYHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYyHaeMyI0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAyKH, 00BICHEHHE TIPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM KU3HU /IS
oOecrieueHus 0€30MaCHOCTH TMpU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMHU, JUIsl COXPAHEHUS 3JI0POBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPYXKaIOIIEH Cpee;

pabotaTh B TpyNIie C BBHINOJHEHUEM pPa3IUYHBIX COLHMAIBHBIX POJEH,
IUIAHUPOBaTh pabOTy TPYHIbl, PalUMOHAIBHO pACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEIbHOCTh B HECTAHIAPTHBIX CUTYaAllUsIX, aJI€KBAaTHO OLICHUBATH
BKJIQJl KQXJJOTO U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCMAaTPUBAEMON MPOOIEMBI.

K koniy o6yuenus B 11 kiaacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPHUMEpPAX pOJIb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAapTHUHBI MHUpPa, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U



TEXHOJIOTUHM, B TNPAKTUYECKOM NEATEIBHOCTH JIIOAEU, LEJIOCTHOCTh U EIUHCTBO
(u3nUecKOi KapTUHBI MUPA;

YUUTHIBATh TpPaHULIBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJICTEeH:
TOYEYHBIN JIEKTPUYECKUHN 3apsl, JIyd CBETA, TOYCYHBIM UCTOYHUK CBETA, sAlEpHas
MOJIe]Ib aTOMa, HYKJIOHHAs MOJENb aTOMHOIO siapa MpU peuieHUuH (PU3NYECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (PM3HMKU: DJIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JEWCTBUS TOKAa, B3aMMOJICHCTBUE
MAarHMTOB, DJJICKTPOMAarHUTHasE WHIAYKIUS, JCUCTBUE MATrHUTHOTO TIOJNS Ha
IPOBOJIHUK C TOKOM M JBIDKYIIMHCSA 3apsjl, DJIEKTPOMAarHUTHBIC KOJeOaHUs U
BOJIHBL, TPSMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXKEHUE, MPEIOMIICHHUE,
unTepdepenuns, Audpakuus W MOOJApU3aLMsi CBETa, JIUCIEPCUsl CBETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W MCKYCCTBEHHas
PaguoOaKTUBHOCTD;

OTHUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (JICKTPUUYECKHE, MATHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  paA3IMYHBIX  Ccpel) |
AIEKTPOMArHUTHBIE SIBJIEHUSI (MPOIECCHI), HCHONB3Ys (U3UUECKHE BEITUYUHBI:
JJIEKTPUYECKUIN 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIAs CUiIa, paboTa TOKa,
UHIAYKLOWAST MarHuTHOro noissi, cuna Awmrmepa, cwia JlopeHua, MHIYKTUBHOCTH
KATYIIKW, DHEPrus JSJIEKTPUYECKOTO M MArHUTHOTO IIOJIEM, IEPUOJ U 4YacToTa
KoseOaHuii B KoJeOaTENbHOM KOHTYpE, 3apsii M Cujla TOKa B IpoIllecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHui, (OKYCHOE pacCTOSTHUE U
ONTHUYECKasl CHUJla JIMH3bI, MPU OMHCAHWM TPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICIT HCIOJNB3YEMbIX BEIUYMH, HMX OOO3HAYCHHs] W CAMHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIIME TAHHYIO (PU3MUYECKYIO BETHUHUHY C IPYTUMHU BETMUYNHAMU;

ONMCHIBATh H3YYECHHBIC KBAHTOBBIC SBICHUS M IPOLECCHI, HCHOJIb3YS
¢usznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
94acTOTa CBETA, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/] MOTypaciaaa, YHEPTUs CBSI3H
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBHO TPAKTOBATh (DU3UUECKUN CMBICIH
WCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYCHWS W €IUHUIIBI, YKa3biBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3WYECKYIO) BEIWYMHY C JAPYTUMH BEITUYHMHAMM,
BBIYUCIISITh 3HAaUeHUE (PU3NYECKOU BEJIMYHHBI,

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCH U SBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBLHOTO U NapaJljIeIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH J[xkoyns—JleHna, 3aKkOH BIEKTPOMArHUTHOU
WHIYKUWH, 3aKOH NPSIMOJIMHEMHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS



CBETa, 3aKOHBI NPEJIOMJICHUSI CBETA, ypaBHEHUE OUHIITEWHA mns Qororddekra,
3aKOH COXPAaHEHUSl SHEPrUH, 3aKOH COXPaHEHUsS HMITYJIbCa, 3aKOH COXPAHCHUS
AIIEKTPUUYECKOr0 3apsijia, 3aKOH COXPAHEHHUSI MAacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJMOaKTUBHOIO pacmajia, pu 3TOM pa3indaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKOE BBIpAXXEHHE U YCJIOBHS (TpaHHIbI, O0JACTH)
MIPUMEHUMOCTH;

OTIpEIeISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO ITOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHa;

CTPOUTH M OMHUCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pPKaJIOM,
TOHKOMW JIMH30M;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3HUECKUX SIBJICHUU W
IIPOIIECCOB C HCIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX M3MEPCHHH: TPU STOM
dbopmynupoBaTh nMpodsieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY W3 MPEIJIOKEHHOTO 000PY/I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBO/IBI;

OCYIICCTBIISITH MPSMBIE M KOCBEHHBIC U3MEPCHUS (PU3HUCCKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHUS M HCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCJIeIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJTUUHMH C UCTIOIH30BAHUEM MPSMBIX
U3MEpPEHU: TpPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATH PE3yJbTAThI
MOJIYYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TaOIHUI] U TPpadUKOB,
JIeNaTh BHIBOBI [0 pe3yJIbTaTaM UCCIIEeI0BAHMUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHM HCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON U MPOEKTHOU
JESTEIHHOCTU C WCIOb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOPaTOpPHOTrO
000py10BaHMS;

pemars pacuy€THbIE 3a7a4¥ C SBHO 33JlaHHOW (DU3UYECKOW MOJICIbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4u
BBIOWpATh (DU3UYECKYIO MOJIEIb, BBIACIITh (PU3MUECKUE BEIUYMHBI U (POPMYIIHI,
HeoOXonuMble NIl €€ pEeIlIeHUs, MPOBOJAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHHS (PU3HMUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BRICTPANBATh JJOTUYECKA HETPOTUBOPEUNBYIO
IIEMOYKY PACCYXACHUI C OMOpONM HAa HM3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
bu3uUecKre SIBICHUS;

MCTIOJIb30BaTh IPH PEIICHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TIPEIACTABICHUS
y4eOHOW ¥ HAYYHO-TIOMYJISIPHON WHGOPMAINK, TOTYYCHHOW W3 Pa3IMIHBIX
HMCTOYHHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYydaeMyI0 HH(POPMAITHIO;



OOBSCHATh MPHUHLMIBI JCHCTBUS MAallMH, TPUOOPOB W TEXHHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX OE30MaCHOTO HCIONIb30BAHUS B MMOBCEIHEBHOMN
KHU3HU;

MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE TMPOIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCTIOJIh30BaTh TEOPETUIECKIE 3HAHNSA 1O (DU3UKE B IIOBCEHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ TpuUOOpaMu M TEXHUYECKUMH
yCTpoOICTBaMu, AJIsi COXpaHEHHs 3A0POBbS U COOJIOAEHUS HOPM 3KOJIOIMYECKOTO
MIOBEJICHUS B OKpY>KalOIIeH cpeie;

paboTath B TpymNe C BBHIMOJTHCHUEM pPAa3IMYHBIX COIMAIBHBIX DPOJIEH,
IUIAHUPOBaTh PAabOTy TPYMIbI, PalMOHATBHO pacCHpeAeisiaTh OOS3aHHOCTH W
TUIAHUPOBAThH JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJCKBATHO OICHUBATH
BKJIa/T K&KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE pACCMATPUBAEMON MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 o 2
FISHIA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Pazgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Auraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AKOHBL COXPAHCHIA B MEXAHHKE https://m.edso0.ru/7f41bf72
Hroro no pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubnuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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




Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUNHAMMUKA
bub6mmorexa [{OK
4.1 3 10
HICKIpOCTaTHIa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBINM 2neKTpudYecKuid TOK. Toku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3fesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4eCcKHe U JIEKTPOMArHUTHBIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHW4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnunoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTHl KBAHTOBOU ONTUKH 6 bubmorexa HOK

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




bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4.3 A 5
TOMHO® SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne ara nuppoBbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmorera [JOK
! https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuotexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nerokenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
JIIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnuoreka [JOK
IBIDKECHUE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe majieHre. Y CKOpeHue 1 bubnuoreka [JOK
CBOOOIHOTO IMaEHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe 1BUXKEHUE.

N bubmuoreka [JOK

7 JIBuKEeHNE MaTepUaIbHOW TOUKH I10 1

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada




[IpyuHLIHII OTHOCUTENBHOCTH

bubmuoreka [JOK

8 lanunes. I/IHepquanLHHe CHUCTEMBI htts://m.edsoo.ru/f0c3bes
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun

9 CYIEpIO3UINH cuil. Bropon 3akoH bubnuorexa LIOK

N https://m.edsoo.ru/ffOc3be8
HproTona ais MarepuaibHOW TOUKU

10 Tperun 3akoH HeroToHa s bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsKecTu. [lepBas kocMudeckas Bubnuorexa LIOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment

13 Tpenus. Cuiia CONpOTUBIICHUS TTPU bubnuoreka [IOK
JIBIDKECHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHoe U BpanaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MomeHT cuibl. [liewo cuiibl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPAOIO Tesa
Nmmynsc MaTepuanbHON TOYKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnuoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBI>KEHHE

16 PaGoTta 1 MOIIHOCTH CHJIBI. bu6mmoreka [JOK

Kunernueckast OHEPrusia

https://m.edsoo.ru/ff0c4502




MaTepualibHOIW TOuKU. Teopema 00
M3MEHEHNH KHHETHUECKON OHCPIUU

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUst ynpyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHas 3HEPTUS TENA
BOJTM3H MOBEPXHOCTH 3eMITH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToreHnmaneHbIE U
HenoTeHLIHaIbHbIe CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
W3MEHEHNEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU YHEPTUH

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI
C I3MECHCHHEM MEXaHHISCKOM
SHEPTHH TeJla Ha IPUMEPE
PACTSDKEHUS PE3MHOBOTO JKI'yTa»

20

KonTtponpHas paboTa o teme
«Kunemaruka. /InHamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE)

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

21

OCHOBHBIE ITOJIOKEHHS
MOHeKYHﬂpHO-KHHCTH‘ICCKOﬁ
TCOPHH. EpOYHOBCKOC JBHIKCHUC.

Audpdysus

bubnuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrtep JBUKEHUS U
B3aUMOJCICTBUS YaCTHUL BELIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIAKOCTEH
U TBEPBIX TEI




23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinnas ABoraapo

24

TennoBoe paBHOBecue. Temmeparypa
n e€ n3mepenue. [llkana remneparyp
Henscus

25

Wneanpusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4fde

26

AOcomoTHas TemnepaTypa Kak Mepa
CpelHEH KUHETUYECKON YHEPTUU
JIBH>KEHUS MOJIEKYJ. YpaBHEHHUE
MenneneeBa-Kianeitpona

bubmmoreka [{OK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanmpToHA. ["a30BbIE 3aKOHBI

28

JlabopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

29

N3omnporuieccsl B uaealbHOM rase u
uX rpaduueckoe npeacTaBlieHne

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buytpenusis sHeprus
TEPMOJIUHAMUYECKOU CUCTEMBI U
crocoObl e€ n3meHeHust. Komuectro
TEIUIOTHI U pabota. BHyTpeHHss
SHEPrusi 0JTHOATOMHOIO UEALHOTO
raza

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buas! Tennonepenaun

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

VY nennrHasg TEIIOEMKOCTD BENIECTBA.
KonnuecTBo TemnoTel npu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36




Terutonepenave. AnnadbaTHbIi
nporiecc

33 [IepBblii 3aKOH TEPMOJUHAMUKH U bubnuorexa [JOK
€ro NpUMEHEHHE K U30IpoLeccaM https://m.edsoo.ru/ffOc5efc
HeoOGpatumocTs nporeccoB B
34 npupojie. Bropoii 3akon bubmorexa HOK
PHPOAE. https://m.edsoo.ru/ff0c6230
TEPMOTMHAMUKHU
35 [Tpunnun nevicreus u KII1/] bubmmoreka [IOK
TETUIOBOM MalIuHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE MTPOOIEMbI
TETUIOIHEPTETHKHI
O6006maromui ypok
38 «MonI:K HI: Haf}llp ¢uzuka. OCHOBBI Bubnmorexa [JOK
YIp ’ https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KonTtponsHas padoTa o reme
39 «Monekymnspras ¢uszuka. OCHOBBI Bubmmorexa [JOK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
AOGCOTIOTHAS M OTHOCUTEIbHAS
41 BIIQYKHOCTH BO3yxa. HachleHHbIi bubmmorexa [IOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucramimyeckue u
amop(dHbIe Terna. AHU30TPOIHS
lz(p P bubmuoreka [JOK
42 CBOMUCTB KpHcTaLIOB. JKunkue

KpHuCTaJlJIbI. COBpeMeHHHC
MaTepuaibl

https://m.edsoo.ru/ff0c65f0




[laBnenue U KpUCTATUIU3 AU

43 VY aenpHasg TeIioTa [IaBICHUS buGnuorexa [IOK
A ) https://m.edsoo.ru/ff0c6708
CyOnmumarus
bu6mmoreka [{OK
44 YpaBHEHME TEILIOBOro OajaHca
p https://m.edsoo.ru/ff0c6820
DiexTpusanud Tejl. DIEKTPUUECKUNA
45 3aps p)lBaILH a DJIEKT I/I‘II;CKI/IX brbmmorexa [TOK
PAL. o p https://m.edsoo.ru/ff0c6bcc
3apsIoB
IIpoBOIHUKH, TUIIEKTPUKH U
46 H(I))n OBOJIHUKU 3aK(I:H bubmorexa [IOK
yip ’ https://m.edsoo.ru/ff0c6bcc
COXPAHEHUS IEKTPUICCKOTO 3aps/ia
BsaumonencTue 3aps10B. 3aK0H
47 Kymnona. ToueuHBIW DIEKTPUUECKUA bubmorexa LOK
Y ’ P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsk€HHOCTh 3JIEKTPUYECKOTO
48 noJia. [IpuHiun cynepno3uiuu bubnuoreka [IOK
AIEKTpUUYECKUX nosien. JInnuu https://m.edsoo.ru/ff0c6df2
HaNPSHKEHHOCTH
PaboTa cun 31eKTpoCcTaTHIecKOro
49 noJs. [lorennuman. PasHocts Eubmrorexa HOK
' tait. https://m.edsoo.ru/ff0c6f00
IOTEHI[MATIOB
IIpOBOAHUKHN U QUIIEKTPUKHU B
POBO A P bubmuoreka [JOK
50 ANEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/ff0c7018
JluanekTpuueckasi IpOHHUIIAEMOCTh
N bu6 OK
51 OnexrpoeéMkocTs. Konnencatop nomrorexa [

https://m.edsoo.ru/ff0c7126




52

DIEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCcaTopa. DHeprus
3apsHDKEHHOTO KOH/IEHCATOPa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMHPOBAIBHOTO
anmapara, CTpyWHOTr0 IpHHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMiIeHHE EKTPOIPUOOpPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyuiectBoBaHusl. [IoCTOSTHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa LEenn

56

[TocnenoBarensHOE, TapauIeIbHOE,
CMEIIAHHOE COEMHEHHE
MIPOBOJHUKOB. JIabopaTtopHas
pabota «/3yueHrue cCMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB)»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa 715 IOJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopartopHas pabora
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHET'O COIPOTHUBIICHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHas MPOBOJAUMOCTh
TBEP/BIX METAJUIOB. 3aBUCUMOCTD




COIIPOTHUBIICHUS METAJUIOB OT
Temneparypbl. CBEpXIpPOBOJUMOCTh

DNEeKTpUUYECKUU TOK B BaKyyMe.

60 .
CBoucCTBa JIEKTPOHHBIX ITYYKOB
[TonynpoBOAHHMKH, UX COOCTBEHHAS

61 U NIPUMECHAs POBOJAUMOCTb. bubnuorexa [JOK
CaoucTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DNEeKTpUUYECKUU TOK B PACTBOPAX U

62 paciiaBax 3J€KTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOJIMTUYECKAS] JUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U bubmuorexa [JOK
HECAMOCTOSITENIbHBIA pa3psijl. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DNEeKTpUYECKUEe MPUOOPHI U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnnoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o0maromuii ypok bubnuoreka [JOK
«INEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora o teme

66 «Qnekrpocraruka. [locTtosHHbIN bubnuoreka [JOK
JJIEKTPUYECKUH TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEAAX»

67 PesepsHbiit ypok. KonTponbHast bubnuoreka [IOK

paboTa no Teme "DneKTpoAUHAMHUKA"

https://m.edsoo.ru/ff0c8c56




68 PezepBHblit ypok. O0oOmIaronmii 1 bubmuorexa [IOK
ypox 1o remaMm 10 kacca https://m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
IlocTostHHBIE MATHUTEL M UX

1 B3auMo/jieiicTBe. MaruutHoe 1oJie. 1 bubmmoreka [{OK
BexTop MarHUTHOM MHAYKIIMH. https://m.edso0.ru/ff0c9778
JIvHMM MarHUTHOW WUHAYKIIHH
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubnuorexa [JOK
B3anmoelictBre MpoOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Jlaboparopnas padora «3yueHue

3 MaFHETHOf")O noﬁﬂ KaT KI/Iy: 1 1 bubmmorexa [IOK

v https://m.edsoo.ru/ff0c98fe
TOKOM»
JleiicTBue MarHMTHOTO IOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnunoreka [JOK
«UccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy
TOKOM»

JlelicTBE MAarHUTHOTO ITOJISL HA

5 JBUKYITYIOCS 3apSKEHHYIO 1 bu6mmoreka [JOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunsbl JlopeHna

5 DNEeKTpOMarHuTHask MHIYKIIHS. 1

[ToTok BekTOpa MarHUTHOM




unaykuuu. DJ1C uaayKun. 3akoH
ANEKTPOMArHUTHON UHYKIIUU
®dapanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN»

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHJIyKIIUHU. DHEPIHUst
MAarHUTHOTO TIOJISI KATYIITKHA C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoiucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
JNIEKTPOMArHHUTHI,
JJIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAS I1eYb

10

O6o06maromuii ypok «MarHuTHoe
noJie. DIEKTpOMarHUTHAs

WHTYKITUST

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KounTponbnas pabora o teme
«MarsuTHoe moJe.
DNEeKTPOMarHUTHAS MHIYKIIHS

bubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB060IHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KosiebaHus. YpaBHEHHE
rapMOHHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3eprun

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




13

JlaboparopHas paboTa
«HMccnenoBannue 3aBUCUMOCTH
MepPHOo/JIa MAJTBIX KOJICOaHHH rpy3a Ha
HUTH OT JJIMHBI HUTHU U MACChI

rpy3a»

14

KonebarenbHBIH KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJie0aTeIbHOM KOHTYpe. AHaNIorus
MEX]ly MEXaHHUECKUMH H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHA

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA SHEPIrur B HACAJIbHOM
KoJIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/1eHHBIC
MeXaHUUECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepeMeHHBIN TOK.
CunycongajibHbIM TEPEMEHHBIN TOK.
MOIIHOCTh TEPEMEHHOTO TOKA.
AMIUTMTYHOE U JICUCTBYIOIIIEE
3HAYEHUE CHUJIbI TOKA M HAMPSHKCHUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u moTpedbieHue
AIEKTPUYECKOMN SHEPIUU

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE IEKTPUYECKOTO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324




3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIepeaady

DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOICTBE 3IEKTPOIHEPTHH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPIUHU B OBCETHEBHOU
KUZHU
MexaHu4ecKre BOJIHBI, YCIOBUS

acripoctpanenus. [lepuon.
21 I():KOpIZ)CTBppaCHpOCTpaieHI/Iﬂ 17§ Bubnuorexa LIOK
https://m.edsoo.ru/ffOcca54

JuTMHa BOJIHBL. [lonepeunbie u
MIPO/I0IBHBIE BOJHBI

29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHbIE BOJHBI, UX

23 CBOWCTBA U cKopocTh. [1Ikana bubmorexa IOK

https://m.edsoo.ru/ff0ccfe0

AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI pagUOCBSI3U U

24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Pagnonoxkanus

o5 Kontponsnas padota «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsmonuHeitHOE pacnpocTpaHeHHe

26 CBETa B OJJHOPOJIHOM cpejie. bubmuoreka [JOK

ToueuHbIl HICTOYHUK cBETaA. JIyd
CBETa

https://m.edsoo.ru/ff0cd350




OTtpaxkeHue cBera. 3aKOHbI

bubmuoreka [JOK

21 OTPACHIA C]ieTa' Hocrpoerine https://m.edsoo.ru/ffOcd4e0
M300pakeHUH B TUIOCKOM 3€pKaJie
[Ipenomiienne ceera. [lonHoe

28 BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenenbHbIH yroJ MOJHOTO https://m.edsoo.ru/ff0cd76
BHYTPEHHETO OTPAKCHUS

29 JlabopaTtopHas pabota «3mepenue bubnuoreka [JOK
ITOKa3aTes NPEeJIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHmit

30 B uH3e. DopMyita TOHKOM JTUH3EI. bubmorexa OK

https://m.edsoo.ru/ffOcddle

YBenuueHue JTuH3bI
JlaGopaTtopHnas pabota

31 «HcenenoBanue CBONMCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoKHBIN COCTaB

39 oenoro cBera. LIpert. JlJabopaTopnast
paborta «HabmoaeHune nucrepcuu
CBETa»
HNurepdepennus ceeta. Judpakmus bubnunoreka [JOK

33 N
ceera. [ludpakunonnas pemerTka https://m.edsoo.ru/ffOced22

34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue MpudOPHI U YCTPOICTBA

35 U YCIIOBUS MX 0€301acHOTO
MIPUMEHEHHS

36 I'panuiel MpUMEHUMOCTH bubnuoreka [IOK

KJIaCCUYECKOW MEXaHHUKH.

https://m.edsoo.ru/ff0cf862




ITocTynaTel cieuabHOU TEOPUHU

OTHOCHTEIILHOCTH
OTHOCHUTEBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/JICHHE bubmorexa LHOK
p ’ https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKPAICHUE JITTHHBI
DHeprus U UMIYJbC
38 PEeNATUBUCTCKOH YacTulibl. CBsI3b bubmmoreka [{OK
MAaCCHI C SJHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTponbnas pabora «OnTuka.
39 OCHOBBI CIIEIMATEHOMN TeOpHH bubmorexa LOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHTEILHOCTHY
40 ®otonsl. ®opmyna I[Tnanka. bubnuoreka [IOK
DHeprusi ¥ UMIyJasc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 10K
nonroTeka
41 otoaddexra. O A.T.
poroddexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHHE
- - bu6mmoreka [JOK
42 DwunmrerHa s hotodddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue ceeta. Onbithl [1. H.
43 JleOeneBa. XMMHUYECKOE JIEWCTBUE Bubmorexa OK
' https://m.edsoo.ru/ff0d04a6
cBeTa
Texuuueckue ycTpoHcTBa U
m MPaKTUYECKOe MPUMEHEHHE:

(dboTOdMEMEHT, HOTOAATUHK,
coJiHeyHas baTapesi, CBETOIHO




Pemrenne 3aga4 mo reMe «IeMEHTHI

bubmuoreka [JOK

45 KBAHTOBOM ONTUKM https://m.edso0.ru/ff0d0302
Monens atoma ToMmcona. OnbITbI

46 Pesepdopna o paccesiauio o- bubmorexa LHOK

https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnas Mmoaens atoma
bubmmoreka [{OK

41 Hoctynarer bopa https://m.edsoo.ru/ff0dOafa
Wznydyenue u normomieHrue GoToHOB

48 IIpY IIEPEXOJE aTOMa € OJTHOTO bubnuorexa [JOK
YPOBHSI SHEPTUH HA APYroil. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
Bonnosrle cBorcTBa YacTHIl. BoaHEBI

49 ne bpowuis. KopnyckyisipHo- bubnuorexa [JOK
BOJIHOBOM ayanu3Mm. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3Ty4eHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnbiter Pe3epdopna mo bubnuoreka [JOK
OIPEJIEIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZAMOAaKTUBHOTO U3TYYCHHS
Csouctsa anbda-, 6era-, ramma-

51 u3nydeHus. Biusaue
PaZAMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
OTKpBITHE TPOTOHA U HEUTPOHA.

59 N3oTonsl. Anbda-pacna. bubnuoreka [IOK
DJNEeKTPOHHBIM U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-uznydyenue

53 DHeprusi CBsI31 HYKJIOHOB B si/Ipe. bubnunoreka [JOK

S nepnHpie peakuuu. AnepHbiv

https://m.edsoo.ru/ff0d1356




peaktop. [IpoGiieMsbl, TEPCIIEKTHBEI,
9KOJIOTMYECKHE ACIIEKTHI SIICPHOU
DHEPreTUKHU

54

DneMeHTapHble YacTuilbl. OTKPBITHE
MO3UTpoHA. MeTo 1l HAOTIOICHUS U
PErucTpanyu 3J€MEHTapHbIX
yactull. Kpyrisiii cron
«DyHaMeHTaIbHbIE
B3aUMOJACUCTBUS. EAMHCTBO
(bM3UYECKOU KapTUHBI MUPA»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Be3nnoro neda. Co3sesaus,
ApKUE 3BE3/bl, INIAHETHI, UX
BuAMMOeE JaBIDKeHMe. CoJlHeUHas
cucTeMa

56

Counnie. CotHeuHasT aKTUBHOCTD.
Hctounuk sueprun CoJiHIIA U 3BE3]

57

3BE3b1, UX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/1bl IIaBHOW
MOCJe10BaTEeNbHOCTU. BHyTpeHHEee
cTpoeHue 38€3/1. CoBpeMeHHbIE
MPEACTABIECHUS O MPOUCXOKICHUU U
spotronuu COJTHIA U 3BE3]T

58

Mineunsin [Iyre — Hama
TI'anaktuka. IlonoxeHnue u JABMKEHUE
Coinnna B I'amaktuke. ['anakTuky.
UYepHble ObIpel B sApax rajJakTUK

59

Bcenennas. PasOeranue rajiakTuk.
Teopus bosbioro B3peiBa.




PennkroBoe uznydenue.
MeraranakTuka

60

Hepermennsie mpoo6iembl
aCTPOHOMHH

61

KoHnTponsHas padora «IeMeHTHI
ACTPOHOMHH U acTPO(PUIUKI)

62

O6o06maromuii ypok. Ponb ¢pusuku
Y aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIHMAIbHOM 1
ATUYECKOH chepax nesTeTbHOCTH
YeJIoBeKa

63

O6o06matomuii ypok. Posbs u mecto
(U3HUKHN ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE
Mupa

64

O6o06matromuii ypok. Poib
(bu3uvecKoit Teopuu B
(hopMuUpOBaHHU TIPEACTABICHUN O
(bu3nvecKkoit KapTHHE MUpa

65

O6o06maromuii ypok. Mecto
(U3NYEeCKON KapTUHBI MHpPA B
o0I1IeM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTaBICHUN O IPUPOJIC

66

PesepBHbIl ypok. MaruutHoe mnoiie.
DNEeKTpOMarHuTHas NHIAYKINS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CTEUATBHOM TEOpHH 1
OTHOCHTEIIEHOCTH
Pesepnbriii ypok. KBantoBas ¢usuka.
bubmmoreka [{OK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpopH3UKI
OBUIEE KOJIMYECTBO YACOB I10 68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITIPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 001Iero 00pa3oBaHUs

10.1

JleMoHCTpHpOBaTh Ha MpUMeEpax poJib U MecTo (U3MKH B
(OpMUPOBAHUN COBPEMEHHON Hay4YHON KapTHUHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKM M  TEXHOJOTWH, B  IPAKTHUYECKOU

JeATEIIFHOCTH JIIOJIeH

10.2

YuuThiBaTh TpaHMLBI NPUMEHEHHS M3YyYEHHBIX (U3HUECKUX
MOJIENIe: MaTepuanabHas TOYKa, MHEpLUalIbHAs CHCTEMa OTCYETA,
a0COJIIOTHO TBEPZIOE TENO, UIEATbHBIN Ia3; MOAEIH CTPOCHUS ra30B,
JKUAJKOCTEN M TBEPABIX TEJI, TOUYEHHBIN SJIEKTPUYECKUN 3aps — MpU

penieHnr GU3NIECKUX 3a1a4

10.3

Pacno3naBath ¢puszmueckue sBiIeHUS (MMPOIECCH) U OOBIACHATH UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KHHETUIECKOW TEOPUHU
CTPOCHHS BEIIECTBA U DIEKTPOJWHAMHUKHU: paBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHIE, CBOOOIHOE NTaJICHHE
TEJ, JIBMIKCHUE TI0 OKPY)KHOCTH, MHEPIIHS, B3aUMOJCHCTBHE TEI;
muddys3us, OpPOYHOBCKOE IBIKCHHE, CTPOCHHE >KUAKOCTEH U
TBEPABIX TeEN, W3MEHCHHEe o00béMa Teln TpU HarpeBaHUU
(oxmaxkIeHWM), TEIUIOBOE PAaBHOBECHE, MCIAPEHUE, KOHJICHCAIHS,
IUIaBJICHWE, KPUCTAJUTU3alUs, KUIICHUE, BIIAXXHOCTh BO3/yXa,
NOBBIIIICHAE JABJICHUSI Ta3a MPH €ro HarpeBaHWU B 3aKPBHITOM
cocyne, CBsA3b MEXKIY TlapaMeTpaMH COCTOSHUS Ta3a B

H30IIpoHecCax; JICKTpHU3auug TCI, B3auMO/JICHCTBUE 3apAaA10B

10.4

OnuceBaTh MEXaHHYECKOE ABUIKCHHUEC, MUCIIOJIb3Yyd (1)I/ISI/I‘IGCKI/IG
BCJIMYHHBI: KOOpAUWHATA, IIYTh, ICPEMCIUICHUC, CKOPOCTh, YCKOPCHHUC,
MacCa T¢€Jla, CHJIa, HMIIYJIbBC TCJId, KHUHCTUYCCKAA OSHCPIUs,
MOTCHIMAJIbHAsA SHEPrusd, MCEXaHUYCCKas pa60Ta, MEXaHHNYCCKas
MOIIMHOCTL; IIpHU OIIMCAHUHN IIPABUJIBHO TPAKTOBATbH (1)1/13I/I‘ICCKI/II\/'I
CMBICJI HCIIOJIB3YEMBIX BCJIIMYUH, HX 0003HaUCHUS | CIANHUIIBI,
HaXOdUTb (I)OpMy.]'ILI, CBA3bIBAOIIUC TAHHYIO (1)I/I3I/I‘ICCKYIO BCIIMYNHY

C ApYriMU BCIMYNHAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€1 U TEILIOBBIE

SABJICHUA, HUCIIOJIb3Ys (I)I/I3I/I‘ICCKI/IC BCJIMYMWHBI: OABJICHHUC Ta3sa,




TEMIIEpaTypa, CPEAHSAs KUHETHYECKas OSHEPIrusi XaoTHYECKOTO
JBM)KCHUST MOJICKYJ, CpEJHEKBaJpaTHYHas CKOPOCTb MOJICKYII,
KOJIMYECTBO TEILIOTHI, BHYTPEHHss OdHeprus, paboTa rasa,
KOA((PUIIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOTO JBHTATENS; MPHU
ONMKMCAaHWUH  TPABHIBHO  TPAKTOBaTh  (U3UUYCCKUH  CMBICI
UCIIOJIb3YEMbIX BEIIMYUH, UX 0003HAUCHUS W CIUHHIIBI, HAXOIUTh
GopMysbl, CBS3BIBAIONIME JaHHYIO (U3HYECKYIO BEIMYUHY C

JPYTUMH BEIMYUMHAM

10.6

OnuceiBaTh H3Yy4EHHBIE JJIEKTPUYECKHE CBOWCTBA BEIECTBA U
JNIEKTpUYECKUe SBJICHUS (TPOIECChl), MCMONb3Yyd (PU3NUECKUE
BEJIMYMHBI:  AJIEKTPUYECKUM  3apsi,  JJEKTpUYECKOoe  TOoJe,
HaNpsDKEHHOCTh MM0JIS, MOTEHILMal, Pa3HOCTb MOTEHLMAIOB; IPHU
ONMCAaHWU  TPaBUJIBHO  TPAKTOBaTh  (PU3MUECKUH  CMBICIH
HCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS U €IMHUIIBI, YKa3bIBaTh
(bopMynbl, CBS3bIBAIOLIME JAHHYIO (HU3UYECKYI0 BEIWYMHY C

ApYyruMu BEJIMYMHaAMU

10.7

AHAJIN3UPOBATh (bmnqecm/le nmponecCol M ABJICHUA, HWCIIOJIB3Yys
¢du3nveckre 3aKOHBI U PUHIIHIEL: 32aKOH BCEMUPHOTO TATOTEHHS, |,
Il u Il 3akonsr HplOoTOHA, 3aKOH COXpaHEHHS MEXaHHMYECKOU
SHEPIHH, 3aKOH COXPaHEHHsI WMITYJIbCa, MPUHIMI CYIEPIO3UIIHH
CHJI, TIPUHIMII PABHONPABUS WHEPIMAIBHBIX CHCTEM OTCYETa;
MOJIEKYJISIPHO-KHHETHYECKYIO TEOPUIO CTPOSHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CpEIHEH KHUHETUYECKOH DSHEPruu TEIJIOBOTO
JIBMDKEHUST MOJICKYJI ¢ aOCOJIFOTHOM TEeMIIepaTypoid, TEpBbId 3aKOH
TEPMOJMHAMHKH; 3aKOH COXPAHEHHUS AIICKTPUUYECKOTO 3apsijia, 3aKOH
Kynona; mpu 3TOM paziuyarh CIOBECHYHO (HOPMYJIHPOBKY 3aKOHa,
€ro MaTeMaTHYeCKOE BBIPAXCHUE W YCIOBUS (TpaHUIIBI, 00JaCTH)

IMPUMCHUMOCTH

10.8

OOBICHATE OCHOBHEBIE IIPUHIUIIBI HeﬁCTBHH MallluH, HpI/I60pOB n
TCXHHUYCCKUX YCTpOfICTB; pa3jinuatb YCIOBUA HUX 0e30I1acHOTO

HCIIOJb30BaHUS B IOBCEIHEBHOM KM3HU

10.9

BBINOIHATE SKCIIEPUMEHTBHI [0 UCCIIEIOBAHUIO (PU3NYECKUX SBICHUN
U MIPOLIECCOB C MCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHMIA;
npu 3ToM (GOpMYIHUPOBATh MpolsIeMy (3a/1a4y) U THIIOTE3Y Y4eOHOTO
JKCIEpUMEHTa, coOMpaTh  YCTaHOBKY U3  IPEUIOKEHHOTO

O60p}/'Z[OBaHI/I$I, MMPOBOAUTDH OIIBIT U q)OpMy.HI/IPOBaTL BBIBObI

10.10

OCYU_[CCTBJ'IHTL NnpsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/I‘-ICCKI/IX

BCJIMYHH, IIpHU 3TOM BLIGI/IpaTB OITHMAJbHBIN CIIOCO0 HU3MCPCHUA U




HCIIOJIB30BaTh HN3BCCTHBIC MCETO/bI OLCHKHU HOI‘peI_HHOCTeI;'I

U3MEPEHUIN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIy (DU3MYECKHMMH BEIMYMHAMH C
WCIIOJIb30BAHUEM IPSMBIX MU3MEPEHHUM; IIPU 3TOM KOHCTPYHPOBATh
YCTAaHOBKY, (DMKCHPOBATH PE3YNIbTATHl IMOJYYCHHONW 3aBUCHMOCTH
¢u3nUecKuX BEIMYMH B BHJE TAOIHIl U TPAPHKOB, AETaTh BHIBOIBI

10 pe3yJbTaTaM HCCIIEI0BaHUS

10.12

Cobnromate mpaBmia 0€30MacHOTO TpyJda TNpU  TMPOBEACHUHU
UCCIIEIOBAaHUI B paMKax y4yeOHOro SKCIEPUMEHTa, Yy4eOHO-
MICCJIEI0BATENIBCKON U IPOEKTHOM IEATEIIBHOCTH € UCIIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHHUS

10.13

Pemrats pacu€THbie 3a1aUu ¢ SBHO 3a/IaHHON (PU3NYECKO MOIEIBIO,
WCIONB3YS (PU3NYECKHE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHalIM3a
yCcIoBUSL 3ajaud  BbIOMpaTh (PU3MUECKYI0 MOJENb, BBIICIATH
duznyeckue BeIMYMHbBI U (GOPMYIIbI, HEOOXOAUMBIE /IS €€ pelIeHHUs,
MPOBOJUTH PACUYETHl U OLEHHMBATh PEATbHOCTh IOJIYYEHHOTO

3HA4YCHHS (HPU3UIECKOUN BEITMUNHBI

10.14

Pemath  kauecTBeHHbIE  3aJaud:  BBICTPAMBATh  JIOTUYECKHU
HENPOTUBOPEUHUBYIO IIEMIOYKY PACCYKICHUH € OMOPOI HAa U3yYCHHbIE

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IC SIBJICHUS

10.15

Hcnonb3oBaTh MpU peuIeHUH Y4YeOHBIX 3aJad COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJOTUHU JUIsl TOHMCKA, CTPYKTYpUPOBaHMS,
UHTEPIIPETAllMM U MPEACTaBICHHUS Y4eOHON U HAy4YHO-MOMYISIPHOMN
uH(bOpPMaIUH, TIOTYYEHHOH U3 Pa3IMYHbIX HCTOYHUKOB; KPUTUYECKHU

aHAIM3UPOBATH MOJTYYaeMYyI0 HH(OPMALIUIO

10.16

[TpuBOIUTH MpUMEpPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX yUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBICHEHUE MTPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

10.17

Hcnonn3oBars TCOPCTUYCCKHUEC 3HAHUSA I10 (I)I/ISI/IKe B HOBCGHH@BHOﬁ
KU3HHU OJId obecreyeHnss 0e30MaCHOCTH IIpH O6paH_IeHI/II/I C
HpI/I60paMI/I n TCXHUYCCKHUMHU YCTpOﬁCTBaMH, I COXpaHCHUA
300POBbA U CO6J'IIOI[CHI/I$I HOPM D3KOJIOTHYCCKOIO IIOBCACHUSA B

OKpY’Kalollen cpene

10.18

PaGotath B rpymnme ¢ BBINOJIHEHHEM pa3IUYHbIX COLUAIbHBIX
poJieif, mIaHupoBaTh pabOTy TPYIIbI, PALMOHAIBHO paclpeaesaTh
00s3aHHOCTH M IUIAHUPOBATh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTYalUsX, aJeKBAaTHO OIICHUBATh BKJIAJl KAXJIOTO M3 YYaCTHHUKOB

TPYIIBI B peLIeHHe pacCMaTpUBAEMON PO OIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHET0 0011Iero 00pa3oBaHUs

111

JleMoHCTpHpOBaTH Ha TMpuUMEpax poJib M MeCTO (U3uMKu B
(GOopMHUPOBAHUH COBPEMEHHOUN HAYYHOW KapTHHBI MUPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUIA, B IPAKTUYECKOUN NEATEIBbHOCTH

JIOEH, ETOCTHOCTD U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uTHIBaTh IPAHULIBI MPUMEHEHUS N3YUYEHHBIX (PU3NUECKUX MOAETeH:
TOYEYHBIN JIEKTPUUYECKUHN 3apsl, siAepHas MOJEINb aTOMa, HyKJIOHHAsI

MO/I€JIb aTOMHOTO si/ipa MpHU pelieHnH (pU3NUECcKuX 3a1a4

11.3

PacnioznaBate ¢puznueckue siBieHUd (MPOLecChl) U OOBSICHITH UX Ha
OCHOBE 3aKOHOB JJIGKTPOJMHAMHUKA W  KBAaHTOBOW  (DU3WKH:
ANIEKTpUYECKasi TMPOBOJUMOCTD, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JIEHCTBHS ~ TOKa,  B3aUMOJCWCTBHE  MAarHHUTOB,
JJIEKTPOMArHWTHasl WMHIYKIUS, JeHCTBHE MAarHUTHOTO TIOJsS Ha
OPOBOJAHMK C TOKOM M JIBIKYIIMICS 3apsii, 3JEKTPOMarHUTHbBIE
KojeOaHusi W BOJIHBI, NPSIMOJMHEHHOE pacIpOCTpaHEHUE CBETa,
OTPaXEHUE, TpeloMJIeHHe, UuHTephepeHIus, AUPPaAKIUsI ¢
MOJISIpU3AIUs CBETA, JUCTIEPCUS CBETA, POTOAICKTpUUCCKHI dPdeKT
(boToapdexT), cBETOBOE AaBJICHHWE, BO3HWKHOBEHHE JIMHEHYATOIO
CIEKTpa aromMa BOJOpOJa, €CTeCTBEHHass W HCKYCCTBEHHas

PaanO0aKTHBHOCTDb

114

OnuceiBaTh HW3yY€HHBIE CBOMCTBA BelIECTBA (DJIEKTPUUYECKUE,
MarHUTHBIE, ONITUYECKHE, HIEKTPUUECKYIO POBOAUMOCTH Pa3IMUHBIX
Cpel) H DJIEKTPOMAarHUTHbIE SBJICHUS (IIPOLECCHI), HCIOIb3Ys
dbusznyeckue BENUYHMHBI: OJICKTPUYECKUH 3apsl, cujla TOKa,
JNEKTPUYECKOE  HAMpsHKEHUE, DIIEKTPUYECKOE  COMPOTHUBIICHUE,
pasHocTh noreHuanoB, J/C, pabota Toka, HHIYKIMS MarHUTHOTO
noyig, cuna Awmmepa, cuna JlopeHila, MHAYKTUBHOCTb KATYILKH,
SHEPTHs 3JIEKTPUUECKOTO0 MU MAarHUTHOTO TOJIEH, EPHOJ U YacToTa
Kose0aHuil B Koe0aTeIbHOM KOHTYPE, 3apsi U cujla TOKa B IIpoIecce
TapMOHUYECKHX  JJEKTPOMArHUTHBIX  KoJebaHu#,  (okKycHOe
paccTosiHie W ONTUYECKasl CHJIA JIMH3BI; TPU ONMMCAHUU MPABUIHHO
TPaKTOBaTh (DUBUYECKUN CMBICT HCIOJB3YEMBIX BEIUYHH, WX
0003HaYeHHs] M EIUHUIIBI, YKa3bIBaTh (HOPMYIIBI, CBS3BIBAIOIINE

JAHHYIO (PU3MUYECKYIO BETMYUHY C JPYTUMU BEIMYMHAMHU
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OnucelBaTh H3y4YEHHBbIE KBAHTOBBIE SIBIEHMS U  IPOLECCHI,
UCTIOJB3Ys (PU3MUYECKUE BEIMYHHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX
BOJIH, JUTMHA BOJIHBI U 4acTOTa CBETA, SHEPTUsl U UMITYJIbC (OTOHA,
IIepUOJ NoJypacnana, SHeprus CBsI3M aTOMHBIX SJ€p; [IPU ONNHUCAHUHU
IPaBUJIBHO TPAaKTOBaTh (U3UYECKUM CMBICH  HCIOJIb3YEMBIX
BEIIMYUH, WX OO0O3HAYEHHWS W EJWHMIBI; YKa3bIBaTh (OPMYIIHI,
CBA3BIBAIOUIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JIPYrUMHU

BCJIIMYMHAaMH, BbIYUCIIATh 3HAUYCHUC (1)I/I3I/I‘-IGCKOI\/JI BCINYUHBI

11.6

AHanu3upoBath (PU3UYECKHE TMPOIECChl W SBICHUS, HCIOJIb3YA
¢u3ndeckue 3aKOHBI W MPUHLOMIBL 3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO W TapajlIeIbHOTO COEIMHEHHS! MPOBOJIHHUKOB,
3akoH JIxxoyisa — JIeHna, 3aK0H 2J€KTPOMarHUTHOW HHAYKLNH, 3aKOH
MPSIMOJIMHEITHOTO PacpOCTPaHEHHS CBETA, 3aKOHBI OTPAXKEHHUS CBETA,
3aKOHBI  TNPEJOMJIEHUS] CBETa, ypaBHEHHE OUWHINTEHHA IS
doTodrddekra, 3aKOH COXpaHEHHS DHEPrUH, 3aKOH COXPAHEHUS
WMITyJIbCa, 3aKOH COXpPaHEHMsI DIICKTPUUYECKOTO 3aps/ia, 3aKOH
COXpaHEHHUSI MacCOBOTO 4HCJa, TMOCTynaTel bopa, 3akoH
paaMoOaKTHBHOTO paclajaa, MpU OSTOM pa3jaudaTb CIOBECHYIO
bOopMyITUPOBKY 3aKOHA, €T0 MAaTEMATHYECKOE BRIPAKCHUE U YCIOBUS

(TpaHuIpl, 001aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HampaBJICHUEC BCEKTOpAa HMHAYKOWHW MArHuTHOT'O IIOJIA

MPOBOJHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopenia

11.8

CTpOI/ITB 1 OIIMCBIBATb I/I306pa)KCHI/Ie, co3gaBacMoO€ IIJIOCKUM

3€pKajoM, TOHKOM JIMH301

11.9

BBINONHATE SKCIEPUMEHTBHI 110 UCCIICIOBAHUIO (PH3HUECKUX SBJICHUN
U TPOIIECCOB C HMCIIOJL30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPCHUH;
npu 3ToM GOpMYyIUPOBATH MpobiIeMy (3a7ady) U TUIOTE3y y4eOHOTrO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIIOKECHHOTO

060py,Z[OBaHI/I$I, IIPOBOAWTD OIIBIT U (i)OpMy.]'II/IpOBaTL BBIBObI

11.10

OCYH.[GCTBJ'IHTL IOpsAMBIC KW KOCBCHHBLIC H3MCPCHU (bPI?»I/I‘leCKI/IX
BCIIMYHH,; IIpU 3TOM BBI6I/IpaTB ONTUMAJILHBEIN CIIOCOO HU3MCPCHHUA U

HCIIOJIB30BaTh N3BCCTHBIC MCTOIbI OICHKHU HOFpeIHHOCTeﬁ H3MepeHHﬁ

11.11

HccnenoBath 3aBUCUMOCTH (PU3NUECKUX BETUYHMH C UCIIOJIB30BaHUEM
OpSIMBIX HM3MEPEHMH; NIPU OTOM KOHCTPYHMPOBAaTh YCTaHOBKY,
(GuKCHpOBaTh pe3ynbTaThl MOJYYEHHOH 3aBUCHUMOCTH (DU3NYECKUX
BEJIMYMH B BUJIe TaONUI U rpauKOB, AeIaTh BBIBOJIBI IO pe3yIbTaTaM

HCCICA0OBAaHUA

11.12

Cobmroate mpaBwia 0e30MacHOr0 TpyAa TMpU  IPOBEJCHHUH

HCCIEIOBAaHUN B paMKax yqe6Horo OKCIICPUMCHTA, y‘{C6HO-




HCCJIEN0BATEIBbCKON U MMPOEKTHOM IETEIBHOCTH C UCIIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOHCTB U JIabOpaTOPHOTO 000pYyI0BaHUS

11.13

Pemate pacuérHble 3aauu ¢ SIBHO 3aJaHHOHN (PU3NYECKON MOJIENbIO,
HCII0JIb3Ys (1)I/I3I/I‘ICCKI/I€ 3aKOHBI W NPUHOUIILI; HA OCHOBC aHaJln3a
YCIIOBUSL 3a7adyd  BBIOMpATh (U3UYCCKYI0O MOJEIb, BBIICIATH
dbu3znyecKue BeITMIUHBI U (OPMYJIIbI, HEOOXOIUMBIC TSI €€ PeIICHHS,
IMPOBOAUTH paC‘-IéTI)I U ONCHUBATH PCAJIBbHOCTH IIOJIYYCHHOTO

3HaUCHUS (PU3HUECKON BEITMIMHBI

11.14

Pemate  kauecTBEHHBIE  3aJa4yd:  BBICTpAaMBaThb  JIOTUYECKH
HEMPOTUBOPEUHBYIO LIETIOYKY PACCYKJECHHUI C OMIOPON HA H3YYECHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SABJICHUSA

11.15

Wcnonb3oBath mnpu pemieHUH Y4eOHBIX 3a/Jady  COBPEMEHHbIE
WH(OpPMAallMOHHBIE TEXHOJIOTUU MJIsi TOWCKA, CTPYKTYPHUPOBAHUSA,
WHTEpIpEeTali U MpeACTaBIeHUs] y4eOHOW U HayYHO-TIOMYJISpHON
nH(popMalLnH, MOJTYYEHHON U3 PA3IUYHBIX HCTOYHUKOB; KPUTUYECKH

aHAJIM3UPOBATH MOJIy4aeMyI0 HH(YOPMAIUIO

11.16

OOBSACHATH MPUHLMIIBI ASWCTBUS MallliH, TPUOOPOB U TEXHUYECKHX
YCTPOMCTB; pa3iavyaTh YCJIOBHUS MX 0€30IaCHOrO MCIOJb30BaHHS B

IIOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTH MpUMEPHI BKJIaJa POCCUMCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIErO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBaTh TeOpeTHUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
XKU3HU i1 obOecriedeHHsi O€30MaCHOCTH Tpu  OOpallleHuu ¢
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, MJIsi COXpaHECHHUS
3I0pOBbsI U COOJIFOJIEHUST HOPM 3KOJOTHYECKOr0 TMOBEACHUS B

OKpYXXarolen cpese

11.19

Pab6orarts B Ipynrie € BBIIOJHCHHUEM PA3JIMYHBIX COINUAJIBHBIX pOJ'IGfI,
IJIaHUPOBATh pa60Ty T'PYIIIIbL, paluOHaJIbHO pacipeacisiTb
00s13aHHOCTH U IUIAaHUPOBAThb ACATCIIbBHOCTbD B HCECTAHAAPTHBIX
CUTyaluAax, aJACKBATHO OLICHMBATHL BKJIAJ KaKJOTO H3 YYAaCTHHUKOB

IPYIIIBI B pellIEHne paccMaTpuBaeMoi poOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Kona
MPOBEPAEMOro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOAbI HAYUYHOI'O [TO3HAHU A

11

®usuka — Hayka o mpupone. Hayunele meToibl
MTO3HAHMS OKpPYXKAIOIIEro MHpa. Poub
JKCIIEPUMEHTA W TEOPUU B IPOILECCE ITO3HAHUS

IPUPOJIbI. DKCIEPUMEHT B (DUBHKE

1.2

MopenmupoBanue  GU3MYECKUX  SBICHUH U
nporieccoB. Haydnbie THmoTe3pl. dusndeckue
3aKOHBI W TEOpUHU. [ paHWIBI TPUMEHHUMOCTH
¢usnyeckux 3aKkoHOB. I[IpUHIMI COOTBETCTBUSL
Ponry wm wmecto ¢usuku B hopmMupoBaHUH
COBPEMEHHOM HAy4yHOW KapTUHBl MHUpa, B

MPAKTUYECKOM ESITEIbHOCTH JIOJICH

MEXAHHKA

###Pari#KITHEMATHUKA

2.11

MexaHndyeckoe JBHKCHUC. OTHOCHTEIIFHOCTh
MEXaHHUYECCKOIo0 ABHMXKCHUS. Cucrema oTcuéra.

Tpaexropust

2.1

2.1.2

[Tepememnienue, ckopocTh (CpemHsisl CKOPOCTb,
MT'HOBEHHasI CKOPOCTb) u YCKOpEHHE
MaTepuaIbHOW TOYKH, HUX TMPOEKIUH HA OCU
cuctembl koopauHaT. ClokeHue nepeMenieHuii u

CJIIOXKCHHC CKOpOCTGfI

2.1.3

PaBHOMepHOE u PaBHOYCKOpPEHHOE
IPSIMOJIMHEMHOE JBHKECHUE. I'padpuxu
3aBUCUMOCTU KOOPAMHAT, CKOPOCTH, YCKOPEHWS,
IyTU U TMEPEMEIIECHHUS MaTepUaibHOU TOYKU OT

BpPEMCHU




2.14

CBoOoHOE majeHue. Y CKopeHrue cB0O0HOTO

HaacHUs

2.15

Kpusosmnueiinoe JBIKEHUE. PaBHOMEpHOE
JBUXXCHUC MaTepI/IaJII)HOI\/JI TOYKHU IIO OKPYKHOCTH.
VYrnoBas CKOpPOCTh, JIMHEWHAs CKOPOCTh. Ilepron n

gactoTa. L[eHTpocTpeMuTenbHOe YCKOPEHUE

2.1.6

TexHuueckue ycTpoMCTBA: CIIMAOMETD, IBH)KCHHE

CHapsAa0B, HCITHBIC 1 pCMCHHBIC IIEPCaavIn

2.1.7

[Ipaktuueckue pabotel. M3MepeHne MrHOBEHHOM
ckopoctu. MccnmenmoBaHue COOTHOLICHUS MEXKIY
MyTSIMH, MPOUIEHHBIMU TEJIOM 3a
MOCIIEIOBATENIbHBIE PABHBIE TPOMEKYTKH BPEMEHU
MPU PABHOYCKOPEHHOM JBWKCHUM C HaydaJbHOMU
CKOpPOCTBIO, paBHOM Hyt0. V3ydyeHue ABUKEHUS
mapuKa B BA3KOHM )KUJIKOCTU. M3yueHne ABUKEHUS

Tena, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMHUKA

2.2.1

[Ipuniun otHocuTenbHOCTH [anmunes. Ilepsbiid

3akoH HproToHa. THepuuanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHIMI Cynepno3uiu Cril

2.2.3

Bropoii 3akon HeloTOHA 171 MaTepuaibHON TOUKH
B nHepuuansHoit cucteme orcuéra (MCO). Tperuit

3akoH HproTona AJId MaT€pUuaibHBIX TOUYCK

2.2.4

3aKoH BCEMHUPHOI'O0 TATOTCHUA. Cuma TsDKeCTH.

HepBaﬂ KOCMHYCCKAA CKOPOCTD. Bec tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenusi. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbKEHUS U cujia TpeHus nokos. Koaddumment
TpeHusi. Cuia CONpOTUBIEHUS NPU ABUKEHUU Tela

B )XUJAKOCTH HJIU ra3c

2.2.7

HOCTyrIaTeJ'IBHOG U BpalaTeJIbHOC JBUKCHHUC

abCcoJIIOTHO TBEPJIOTO Tea

2.2.8

MOMEHT CHWJIBI OTHOCUTEIIBHO OCH BpallCHHS.
[liievo cuitbl. YcmoBus paBHOBECUS TBEPAOTO TeEJa
B ICO




TexHuueckue YCTpOMCTBA: IO JIIUITHUKH,

229 JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB
[Ipaktuueckne paboTel. W3ydeHHe IBUKCHHS
Opycka 1o HaKJIOHHOM IUIOCKOCTH IOJ AEHCTBUEM
HEeCKOJIbKUX cuil. MccnenoBane 3aBUCUMOCTH CUIT
2.2.10 YIPYroCTH, BO3HUKAIOIIUX B JehopMUpYeMOi
NPY)KHWHE U PE3MHOBOM 00paslie, OT BEJIMYHHBI UX
nepopmarnuu. MccnenoBanue ycnoBuil paBHOBECHS
TBEPAOTO TeJa, UMEIOIIET0 OCh BPALLEHUS
3AKOHbBI COXPAHEHINA B MEXAHUKE
NMmnynsc  MaTepHambHOW  TOYKHM,  CHCTEMBI
2.3.1 MaTepuaidbHbIX  TOYeK. MMIynbCc cuibl U
U3MEHEHHE UMITYJIbca Tea
932 3akoH coxpaHenus: umnynsca B UCO. PeakTuBHOE
o JBUKECHHE
2.3.3 PaGora cumbl
2.3.4 MOIIHOCTD CHIIBI
235 Kunernueckass sHeprus MaTepUalbHOH TOYKH.
o TeopeMa 0 KHHETUYECKOU SHEPTUHU
ITorennuannpHas SHEPrusl. TToTenmnuansHas
236 SHeprus ymnpyro JehOopMHUPOBAHHON MpPYKUHBI.
2.3 o [TorenunanbHas SHEPrus Tena BOJIN3M
IIOBEPXHOCTU 3EMJIU
[ToTeHunanbpHbIEC M HEIOTCHIMAIbHBIE CUJIBL. CBS3b
T paboThl HENOTEHIMAIbHBIX CHJI C H3MEHEHUEM
o MEXaHUYECKOM HHEPruu CUCTEMBI Tel. 3aKOH
COXPAHEHHUsI MEXAaHUUYECKOHN SHEPTUU
2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHHUS
239 TexHudyeckue ycTpoWcTBa: JABWKEHUE pPakKerT,
- BOJOMET, KOTIEp, IPYXKUHHBIM TUCTOJIET
[Ipaktnueckne  pabotel.  M3ydyeHue  cBA3M
2310 CKOpPOCTEHl  Tel  MNpU  HEYNpYroM  yuape.
o HccnenoBanue cBsi3u pabOThI CUIIBI C H3MEHEHUEM
MEXaHNYECKOM HEPTUH Tela
3 MOJIEKYJISAPHASA ®U3NKA 1 TEPMOJIMHAMUKA




3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUH

3.1.1

OcHoBHbIE TIOJIOXKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeOpuu. BpOoyHOBCKOE ABMKEHUE.
Huddysus. Xapaktep JBUKECHUS u

B3aHMOH€ﬁCTBHﬂ qacCcTull BEIICCTBa

3.1.2

Mopenu cTpoeHus ra3oB, )KHJIKOCTEW U TBEPABIX
TeJl U OOBICHEHHUE CBOICTB BEIIECTBA HA OCHOBE

3THUX MOJeIIeH

3.1.3

Macca  monekyn.  KommuectBo — BemiecTsa.

IToctostnHas ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmepatypa u €€

n3mepenue. [llkana remneparyp Llenbcus

3.1.5

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHUE
MOHeKyHﬂpHO-KHHeTquCKOﬁ Teoppm NACAJIIBHOT O

rasa

3.1.6

AOcomoTHas TeMmIepaTypa Kak Mepa CpeiaHei
KMHETUYECKOW DHEPrHMHM TEIUIOBOTO JIBM)KECHUS

yactuil rasza. [llkana remneparyp KenbBuna

3.1.7

VYpaBuenue Knaneiipona — MenaeneeBa. 3akoH

JanpToHa

3.1.8

I"a30BEIC 3aKOHEI. I/I30HpOHCCCH B HACaJIbHOM rase
C INIOCTOSAHHBIM KOJIMYECTBOM BEIICCTBA: U30TECPMaA,

n30X0pa, n3odapa

3.1.9

TexHuyeckue ycTpoucTBa: TepMOMETp, OapoMeTp

3.1.10

[Ipaktnueckue pabotel. M3mepeHue  Macchl
BO3[lyXa B KIaccHOW komHaTe. lccrnenoBaHue
3aBUCUMOCTH MEXAy HapaMeTpaMH COCTOSHHUS

Pa3spCKCHHOI'O ra3a

3.2

OCHOBbI TEPMOMHAMUNKN

3.2.1

TepMOI[I/IHaMI/I‘{eCKaSI cucrema. BHyTpeHHHH
OHEPTUA TepMOZ[HHaMquCKOﬁ CHUCTEMBI U CIIOCOOBI

€€ N3MEHEeHU

3.2.2

KonnuectBo TemnoTsl U paborta. BHyTpeHHss

OHEPTUsa OJHOATOMHOI'O UACAJILHOTO Ira3a




3.2.3

Buner TEIJIONepeIaun: TEIJIONPOBOAHOCTb,
KOHBEKLIMs, u3JlydeHHe. TeroéMKoCTh —Tela.
VnanenpHas TEIIOEMKOCTH BemiecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILIONCPCaAYC

3.24

[lepBblii 3akOH TepMoAauMHAaMuKH. lIpumenenue
IIEPBOTr0 3aKOHA TEPMOJAUHAMUKH K U30IIPOLIECCAM.

I'padmueckas nHTEpIIpeTanus pabOTHI raza

3.25

Tennoele  mammHbl.  [IpuHOMNBL  nedcTBHA
TeIIoBbIX MamuH. [IpeoOpa3oBaHus sHepruu B
TeIIOBbIX MamuHax. KoadduimeHt mose3Horo
nevicteust (manee — KIIJ) TerioBoil MamlivHbL
ukn Kapuo u ero KIT/J

3.2.6

Bropoit 3akon TepmommHamuku. HeobpatumocTh
IIPOLIECCOB B NpHUpoje. TemaoBble JBUraTeiu.

DKoJjorudeckue npoOiaeMbl TEIIOIHEPTETUKH

3.2.7

Texnnueckue YCTpOMCTBA: JBUTaTEIIb
BHYTPEHHETO CropaHusi, ObITOBOH XOJIOAWUJIbHHUK,

KOHJTUITHOHED

3.2.8

[Ipaktuueckue paboThl. l3Mepenue yaenbHOU

TEeIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSHMA BEILECBA. ®A30BBIE ITIEPEXO/IbI

[TapooOpazoBanre u kouzaeHcaius. Mcmapenue u

3.3.1 KUIICHUE. YJelbHAs TeIUIoTa IapooOpa30BaHus.
3aBUCHMOCTB TEMIIEPATyphl KUTICHUS OT JaBJICHUS
332 AOCONIOTHAsT W OTHOCHUTEIbHAs  BJIIAXXHOCTb
o BO31yXa. HackimeHHbI# nap
Teépnoe temo. Kpucrammmueckue u amopdHbie
3.3.3 Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB. JKuIKue
KkpucTaibl. COBpeMEHHbIE MaTepHAaIbI
334 [MnaBnenue u KpucTaIM3aIus. Y IelbHas TEIIOTa
o iaBnenus. Cyoaumanus
3.3.5 VYpaBHeHUe TerIoBoro 6anaHca
TexHuueckue  ycTpOHCTBA:  THUTPOMETp U
336 MICUXPOMETP, KATOPUMETP, TEXHOJIOTUH MOTYUEHU S

COBPCMCHHBIX MaTepuajosB, B TOM £ 15(0) (¢

HAHOMAaTCPpUAJIOB, © HAHOTCXHOJIOTUU




[Ipaktuyeckue paboTel. M3MepeHue BIaKHOCTH

3.3.7
BO31yXa
4 DJIEKTPOJMUHAMUKA
DJIEKTPOCTATHUKA
411 DnexTpuzanys Tel. DJIeKTpuieckui 3apsi. [[Ba Buga
o ANEKTPUUECKUX 3aPsIIOB
4.1.2 [IpoBOAHUKH, TUAIEKTPUKHU U TIOJIYIIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
414 B3aumoneiictBue 3apsiioB. 3akon Kymnona
DneKTpuueckoe noJe. HanpsoxkénnocTsb
4.15 AJIEKTPUYECKOTO MoJd. [IpuHIMI Cyneprno3uuni.
Jlvann HanPsHKEHHOCTH DJIEKTPUUECKOTO TTOJIS
416 PaGora  cunm  snekTpocTaTUYECKOro  MOJIS.
o IToTenmman. PasHocTh MOTEHIINAIOB
41 [IpoBOogHUKM ¥ JUANEKTPUKA B TOCTOSTHHOM
4.1.7 AIEKTPUIECKOM ToJie. JuanexTpudeckas
MPOHUIIAEMOCTh
DnekTpoeMKoCcTh. KoHaeHcatop. D1eKTpoEMKOCTh
4.1.8 MJIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsiKeHHOTO
KOHJIEHCAaTOpa
Texuuueckue yCTpOMcTBA: AIIEKTPOCKOIL,
JNEKTPOMETP,  OIJEKTPOCTaTUYECKash  3allluTa,
419 3a3eMJIGHHE  AJIEKTPONpUOOpPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
IIpakTuueckue paboTHI. H3mepenne
4.1.10 )
ANEKTPOEMKOCTH KOHJEHCATOpa
IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcenosus CYLIECTBOBaHUS MIOCTOSIHHOTO
421 aneKTpuueckoro Toka. HMcrounuwkum toka. Cuna
42 ToKa. [TocTosiHHBIN TOK
4.2.2 Hanpsokenne. 3akon OMma ais ygacTka Lienu
423 DJEKTPUYECKOE  COMPOTHUBIICHHE. VY nensHoE

COIIPOTHUBJICHUEC BCIICCTBA




4.2.4

HOCHGI[OB&TGJIBHOG, nmapajijieJIbHOC, CMCHIAHHOC

COCANMHCHUC ITPOBOIHUKORB

4.2.5

Pabora anmekrpudeckoro Toka. 3akoH J[xoyms —

Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTponBwkymas cwia (manee — JAC) u
BHYTPEHHEE COMpPOTHBIICHHE HWCTOYHHKA TOKA.
3akoH Oma  gng  THOJHOM  (3aMKHYTOM)

3JIEKTpUYECKOU 1enu. KopoTkoe 3ambIkaHne

4.2.8

DNeKTpOHHAs MPOBOJIUMOCTh TBEPABIX METAILJIOB.
3aBUCUMOCTh  CONPOTHBJICHUS  METAJJIOB  OT

TeMrieparypbl. CBEpXIpOBOINMOCTh

4.2.9

OnekTpuueckuif TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoaauku. CoOCTBEHHass W TpHUMECHas
MPOBOJIMMOCTh TOJTYIPOBOAHUKOB. CBOMCTBa P-N

nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B AIEKTPOIUTAX.

DJIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIeKTpUYECKUi TOK B razax. CaMOCTOSTENIbHBIN U
HECaMOCTOSITENIbHBIN pa3psn. PasnuuHble THIIBI

CaMOCTOATCIIBHOT'O pa3psaa. Moanaus. [1nazma

4.2.13

Texnuueckue YCTpOICTBA: aMIiepMeTp,
BOJIbTMETP, peocrar, HUCTOYHUKHU TOKa,
AJIEKTpOHArpeBaTeIbHbBIE puoOoPEI,
JNEKTPOOCBETUTEIbHBIE  MPUOOPBI, TEPMOMETP
COTIPOTHBIICHUS, BAKYYMHBII AMOJ, TEPMUCTOPHI U
(bOoTOpPE3UCTOPHl,  MOITYMPOBOJHUKOBBIA O,

raJlbBaHHKa

4.2.14

[Ipaktnyeckue paboThl. M3yueHue CMeEHmIaHHOTO
COCJIMHEHUS PE3UCTOPOB.

WN3smepenne 3SJIC wucTOYHMKA TOKa M €r0
BHYTpPEHHEro  comnpoTtuBieHus.  HaOmonenue

DJICKTPOJIN3a




11 KJIACC

Kona Kon
NpoBePSIeMOro IIpoBepsiemble 3jIeMeHTbI COAEPKAHUS
pasiera 3JIeMeHTa
4 OJIEKTPOAMHAMUKA
MATHUTHOE I10JIE. DJIEKTPOMAT'HUTHAS MHA YKL A

ITocTosiHHBIE MarHUTHL. BzaumoieiictBue

431 MTOCTOSTHHBIX MarHUTOB
MaruauTtHOE noje. Bekrop MarHUTHOM WHIYKIHH.
[IpyHnun cynepno3uuuu. JIMHUKM  MarHUTHOMN

432 nHAyknuu. KapTrHa MuHWA MarHUTHOM MHIYKIIUU
TTOJIST TIOCTOSTHHBIX MarHUTOB
MarauTHO€E 1oJie MPOBOAHUKA ¢ TOKOM. KapTuhHa
JUHUWA TIOJISI JUTMHHOTO TIPSIMOTO TPOBOJHUKA M

4.3.3 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHHMKA, KATYIIKH C
TOKOM. OneIT Opcrena. BsanmonelicTBue
MPOBOJHUKOB C TOKOM

434 Cuna Amrnepa, e€ MOIy/b U HalpaBJICHUE
Cuna JlopeHua, €€ MOAylnb M HampaBJCHHUE.

4.3 4.3.5 JBmkeHue 3apssKeHHOM 4YacTHIBI B OJIHOPOJHOM

MaraHuTHoM noJjie. PaGota cuibl Jlopenia

4.3.6 SIBiIeHUE ANEKTPOMArHUTHOW MHAYKITUU

4.3.7 [ToTOoK BEKTOpa MarHUTHOM MHAYKIUN
OJC wuHaykimuu. 3akOH  3JIEKTPOMarHUTHOMN

4.38 uHaykuu Papanes
Buxpesoe anexkrpuueckoe noiue. IC uHayKIMU B

439 IIPOBOJHUKE, JBMXKYIIEMCS IIOCTYIIaTEIbHO B
OJHOPOJIHOM MarHUTHOM TIOJIE

4.3.10 [IpaBusio Jlenna
NunykrtuBHOCTh. SBneHue camounaykiuu. 2J(C

4311 CaMOMHIYKIINHU

4.3.12 OHeprust MarHUTHOTO TOJIS KaTYyHIIKU C TOKOM

4.3.13 DJIEKTPOMAarHUTHOE 10JIE




4.3.14

TexHnyeckue YCTpPOWCTBA: NOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOJBHUIaTENb, YCKOPHUTEIN

9JICMCHTAPHBIX YaCTUL, UHAYKIIMOHHAA 11€Yb

4.3.15

[IpakTnueckue paboThl. V3ydyeHWe MarHUTHOTO
MOJIsI KaTyluIku ¢ TOkoMm. MccnenoBanue nencTBust
MOCTOSHHOTO MAarHuTa Ha paMKy C TOKOM.

UccnenoBanue  sBJIEHUS  3JIEKTPOMArHUTHOU

WHTYKIIHA

KOJIEBAHU A 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

Komnebarenpuasa cucrema. CBOOOIHBIE KOJIEOAHUS.
lapmonmnueckne konebanus. Ilepwona, wacTora,

aMIuTyna u (asza kojaedanmit

5.1.2

[IpyxuHHBI MassTHUK. MaTeMaTHYECKU MasITHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJIeOaHUH.
Kunematnueckoe ¥ JMHAMHUYECKOE OMUCAHUE

K0J1e0aTeIbHOIO JABHIXCHUA

5.1.4

[IpeBpamienne dHEPrUM TPH TAPMOHHUUYECKUX
koneOanusx. CBsa3p  aMIUIMTYABl  KoJieOaHUI
MCXOJTHOM BEIMYMHBI C aMIUTATYIaMH KOJIeOaHmit e

CKOPOCTH M YCKOPEHUS

5.1.5

KonebarenpHbIi KOHTYP. CBoOoubIe
JJICKTPOMArHUTHbIC ~KOJCOaHUs B  HJICATBHOM
K0JIeOaTCIbHOM ~ KOHType.  AHAJIOTHS — MEXIy
MEXaHHUYECKUMH u 3JIEKTPOMarHUTHBIMU

kosnebanusmu. Gopmyna Tomcona

5.1.6

3aKoH COXpaHCHUA OQHCPIrun B nacajlbHOM

KoJe0aTeIbHOM KOHTYpPC

5.1.7

BBIHY)KJICHHLIG MCXaHHUYCCKUC KOJIcOaHMSI.
Pe3onanc. Pe3onaHcHas KpuBasl. BBIHY)KI[CHHBIG

OJICKTPOMAIrHUTHLIC KoJIeOaHMSI.

5.1.8

[Iepemennsiii Tok. CHHYCOMIANBHBIN TEPEMEHHBIN

TOK.

5.1.9

MoIHOCTh NEpEMECHHOTO TOKa. AMHJ’II/ITYI[HOC u

HCﬁCTBymH.Iee 3HAYCHUC CUJIbI TOKA U HAIIPSKCHUA




5.1.10

Tpanchopmarop. [IpousBojacTBo, Tmepemada
noTpedeHue ANMEKTPUIECKOM SHEPTUH.
DKOJIOTUYECKHME  PUCKA  MpU  MPOU3BOJACTBE
ANIeKTpUUecKoi 3Hepruu. KynbTypa ucrnoab30BaHus

ANEKTPOIHEPIUU B MOBCEAHEBHOM KU3HU

5.1.11

Texauueckue yCTpOCTBa: ceiicMorpad,

E)JIeKTpI/I‘IeCKI/If/i 3BOHOK, JIMHWUH SJICKTpOIICpcaaqd

5.1.12

[IpakTnueckue paboTHI. HccnenoBanue
3aBUCUMOCTH I€pHOJia MajbIX KoJieOaHH Tpy3a Ha
HUTH OT JUIMHBI HUTH U Macchl rpy3a. MccnenoBanue
IIEPEMEHHOTO TOKAa B LENH M3 IOCIEA0BATEIBHO
COCAVHEHHBIX  KOHJACHCATOpa,  KaTymKd |

pesucropa

5.2

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE BOJIHBI

521

MexaHnyecKkue BOJIHBI, yCIOBUS paclpOCTPAHEHUS.
[Iepnon. CxopocTh pacnpoCTpaHEHHWs M JJIMHA

BOJIHBI. HonepeqHLIe " IPOJ0JIbHBIC BOJTHBI

5.2.2

HNuTtepdepenius u mudpakins MEXaHUISCKUX BOJTH

5.2.3

3Byk. CkopocTh 3ByKa. [’ poMKkocTh 3ByKa. BricoTa

toHa. TemOp 3Byka

5.2.4

DONEKTPOMAarHUTHBIE BOJIHBL. YCIOBHUS HU3IY4YCHHUS
JJIEKTPOMArHUTHBIX BOJH. B3ammuas opueHTarus
BEKTOpoB E, B 1 v B 31eKTpOMarHuTHON BOJIHE B

BaKyyMe

5.2.5

CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPa’KEHUE,
peroMIIeHuE, MOJIIpU3alIus, mudpakims,
untepdepennuss. CKOPOCTh  AIEKTPOMArHUTHBIX

BOJIH

5.2.6

Illxkana »neKTpOMAarHUTHBIX BOJIH. [IpuMeHeHue

OJICKTPOMAIrHUTHLBIX BOJIH B TEXHUKC U 6BITy

5.2.7

HpI/IHI_II/IHLI pPaaruoCBA3N n TCIICBUACHUA.
Pannonokanms. SJICKTpOMaFHI/ITHOC 3arpsA3HCHHUC

OKpYXarollen cpebl

5.2.8

Texnuueckue YCTpOﬁCTBaZ MY3bIKAJIbHBIC

HHCTPYMCHTBI, VYJIbTPA3BYKOBAdA JUAIHOCTUKA B




TEXHUKE W MEIULMHE, pagap, pPaAUONPUEMHUK,

TeNeBU30p, aHTeHHA, TenedoH, CBU-meunb

5.3

OIITHUKA

5.3.1

[IpsmonuHEHOE  pacHpoOCTpaHEHHE CBeTa B

ogHOpoAHOM cpene. JIyu cBera

5.3.2

OtpakeHue cBeTa. 3aKOHbl OTPAXKEHHS CBETA.

[TocTpoenne n300paXkeHuii B IJIOCKOM 3epKajie

5.3.3

[Npenomienre cBera. 3aKOHBI IPEJIOMIICHHS CBETA.

AGCOIOTHBIN NOKa3aTeab IPeIoMIICHUS

5.34

ITomHoe BHyTpeHHee oTpaxkenue. [IpenenbHbld yroma

MOJTHOTO BHYTPEHHETO OTPAKEHUSI

5.35

Hucnepcus cseta. CloxHBINA cocTaB 0€JIOTO CBETA.

LBer

5.3.6

Cobuparonue M paccewBarolive JHH3bL. TOHKas
nuH3a. POKYCHOE pacCTOSHUE U ONTHYECKas CHiia
TOHKOW JH3BL. [locTpoeHne wu300pakeHUd B
coOuparomux u paccenBamux JuH3ax. Gopmyna

TOHKOM JIMH3EI. YBEIIMUYCHUE, TaBaeMO¢e JINH30H

5.3.7

[Ipenenasl TPUMEHUMOCTH TEOMETPUUYECKOU ONTUKH

5.3.8

HNutepdepenmus crera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOIEHNS MAKCUMYMOB U MUHUMYMOB
B UHTep(EepeHIIMOHHON  KapTUHE OT  JBYX

CI/IH(l)aSHBIX KOT'€PCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus cBera. Judpakuuonnas peméTka.
VYcnoBue HaOMIOACHUS TIABHBIX MaKCUMYMOB TpU

naacHun MOHOXpOMATHYCCKOI'O CBC€Ta Ha

TU(GPAKIHOHHYIO PEHIETKY

5.3.10

HOHﬂpI/ISaHI/IH CBCTa

5.3.11

Texuuueckue yCTpOICTBa: OUKH, ayna,
¢doroanmnapar, POEKIIMOHHBII arnmnapar,
MHUKPOCKOII, ~ TEJECKOIl, BOJIOKOHHAs ONTHKa,

T(paKIMOHHAs PEIETKa, MOJISIPOU

5.3.12

HpaKTI/I‘-ICCKI/IC pa6OTLI. I/I3MepeHHe IIoKa3aTes

MMPCIOMIICHUS. HccnenoBanue CBOMCTB




n3o00paxeHunii B nuH3ax. HaGmonenue nucnepcuu

CB€Ta

BJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

['panuIIBI NPUMEHMMOCTH KIACCUYECKON MEXaHUKH.
[Tocrynatet TEOPUHU OTHOCHUTEJIBHOCTH:
WHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBE€Ta B

BaKyyMe, IPUHIIUI OTHOCUTEILHOCTH DUHIIITEHHA

6.2

OTHOCHTEILHOCTh OJHOBPEMCHHOCTH. 3&MC}1J'I€HI/IC

BPEMCHHU U COKpalllCHUC NJITMHDBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBs13b MacChl C PHEPTUEH U UMITYITLCOM CBOOOTHOM

YaCTHUIIbI. DHEPTHsI TIOKOSI CBOOOJHON YACTHIIBI

KBAHTOBAA ®U3MKA

7.1

SJIEMEHTBI KBAHTOBOM OIITUKHU

7.1.1

®otonsl. Popmyna [lnanka cBsi3u sHEpruu GoTOHA

C €ro 4aCTOTOW. DHEprust 1 UMIyJbc (oTOHA

7.1.2

OtkpeiTue u uccnegoBanue Gorodrpdexra. OnbITH

A.T'. CroneroBa. 3akonsl GoTtorddexra

7.1.3

VYpaBHenne DuHmTeitHa s GoTodddexra.

«Kpacnas rpanuma» porosddexra

7.1.4

Hasnenue ceera. OnbiTel I1.H. JIeOGenena

7.15

XUMHYECKOE IEUCTBUE CBETA

7.1.6

Texnuueckue yCTpOCTBa: (hOTO3IEMEHT,

(1)0T0)IaT‘II/IK, COJIHCYHasd 6aTape;1, CBCTOOHO

7.2

CTPOEHHME ATOMA

7.2.1

Mogpens atoma Tomcona. OnbiTel Pezepdopaa mo
HCCJIEeI0BaHUIO CTpoeHUs atoMa. [InanerapHas

MOJCJIb aTOMa

7.2.2

IToctynater bopa. H3mydenue u morjomeHue
(GOTOHOB NpH Tepexosie aToMa C OJHOTO YPOBHs
sHepruu Ha Jpyroil. Buael cnekrtpos. Crnektp

ypOBHCI\/'I OHEPTHUU aTOMa BOOOpOJa

7.2.3

BonHoBeie cBoiicTBa yactul. Bosnbsl ae bpoits.
Kopnyckymnsipao-BonHOBOM gyanusm. Judpaxius

OJICKTPOHOB HAa KpUCTAJIJIaX




7.2.4

CroHTaHHOE n BBIHYXXJICHHOC H3JIyUCHHUC.

YcrpoiicTBO U puHIMI paboTHI Ja3epa

7.2.5

TexHu4eckue yCTpOWCTBA: CIEKTPAJIbHBIA aHAIN3

(cieKTpoCKoM), J1a3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[Ipakruyeckue padoTel. HabnroneHne muHeHYaToro

CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronasl HaOI0ICHUS u perucTpanuu

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTtkpeiTHe paaunoaktuBHOCTH. OmnbiTel Pesepdopaa
M0  OMpECNIEHUI0  COCTaBa  PaJMOAKTUBHOTO
n3nydenus. CpoiictBa anbda-, Oera-, TamMma-
W3TydeHus. BiusiHe paanoakTUBHOCTH Ha >KUBBIE

OpraHu3MbI

7.3.3

OtkpbiTHE TIPOTOHA MW HeWTpoHa. HyxnonHas
Monenb sigpa IeizenOepra — VBanenko. 3apsin

sanapa. MaccoBoe uucio siapa. M3oTomsl

7.3.4

Anbda-pacnaz. DJNEKTPOHHBIH H TO3UTPOHHBIN
OeTa-pacrma. [Mamma-uznydenue. 3aKkoH

PaIMOaKTHBHOTO pacrajia

7.3.5

DHeprus CBsI3U HYKJIOHOB B sijipe. SliepHbie CUIIBL.

Hedekt macchl sapa

7.3.6

Snepubie peakuuu. Jlenenue u CUHTES sA€p

7.3.7

Snepuwiit  peaktop. TepmosiAepHBI  CHUHTES.
[IpoGnembl U MEPCHEKTUBBI SACPHON SHEPreTUKH.

DKOJOTUYECKHE ACIIEKThI ;mepHoﬁ OHCPIrCTUKU

7.3.8

:‘)J'IeMeHTapHBIe HYaCTHUIIbI. OTKpLITI/Ie IMO3UTpPOHA.

CDYHI[aMeHTaHBHLIC BSaHMOHCﬁCTBHH

7.3.9

Texanuueckue YCTpOﬁCTBaZ AO3UMETP, KaMepa

Bunscona, saepHbiii peakTop, aroMHas bom0a

7.3.10

HpaKTI/I‘leCKI/Ie pa6OTLI. HccnenoBanue TPEKOB

yacTull (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. Co3Besnusi, sipkue 3BE3BI,

IJIAHCThI, X BUAUMOC JIBUKCHUC




8.2

Conneunas cucrema. IlmaHeTsl 3€MHOWM TIpyIIIBL.
IImaHeThI-TUTaHTel U UX CIIYTHUKH, KapJIMKOBBIC

mwianeTel. Manbie Testa COMTHEYHON CUCTEMBI

8.3

Comnnme, dortochepa u armochepa. CosHeunas

AKTUBHOCTbH

8.4

Wcrounuk sueprun CosiHua u 3B€371

8.5

3BE3pI, WX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBE€THUMOCTB, pamxlyc, TeMnepaTypa, X B3aNUMOCBA3b.
JnarpaMMa «CIIEKTpaJIbHbIA KJIACC — CBETHUMOCTBHY.
3BE31BI TVIABHOM OCIEN0BATEILHOCTH. 3aBUCUMOCTE
«macca — CBCTUMOCTDB)» JJIA 3Bé3}1 FJ'I&BHOfI

MOCJICA0BATCIIBHOCTU

8.6

Buyrtpennee crtpoenne  3BE€31.  COBpEMEHHBIE
MNpEaACTaBJIICHUA O TPOUCXOXKJICHHUHW HW I3BOJIOIHNA

ComHIa 1 386371, DTamnbl )KU3HA 3BE3]T

8.7

Mneunsiidi I[Iyte — Hama ['amaktuka. CrnmpansHas
CTpyKTypa l'anmakTuku, pacnpeneneHue 3BE3N, ra3a
u noutd. Ilomoxxenwme w nBmwkeHne CoiHIa B
["amaktuke. [lnockas u chepudeckass mMoACUCTEMBI

I'anaxkTnku

8.8

Tumnel TranakTHK. Pa,Z[I/IOl"aJ'IaKTI/IKI/I U KBa3aphl.

YEpHble ObIPHI B SApax ralakTHK

8.9

Bcenennada. Pacmmmpenue BcenenHoil.  3akoH
Xab6usa. Pazberanue ramaktuk. Bo3pacTt u paguyc
Bcenennoii, teopusi bonbmioro B3peiBa. Mojenb

((I‘Opﬂ‘l@ﬁ Bcenennoii». PenukroBoe H3JIYYCHHUC

8.10

MacmrabHas CTPYKTypa Bcenennoid.
MeraranakTuka. Hepeménnsie POOJIEMBI

aCTPpOHOMHU




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» ®usuka, 10 knace/ Mskumes I'. 4., Byxosues b.b., Cotrckuii H.H. noa penakuueit
[TappentreBoit H.A., AkunonepHoe obuiectBo «M3narenbctBo «IIpocserienuey
* Ousuka, 11 kmacc/ Msakumes [.JI., ByxosueB b.b., Uapyrun B.M. mnop
penakuueir IlapdentneBoit H.A., Aknuonepnoe ob6mectBo «M3aaTenbeTBO

«HpOCBCH_ICHI/IC»

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. Makumes I'.51., CunaskoB A.3. @usnka: Komedbanus u BonHbl. 11 ki1.: Yue0.
JU1s yrayOneHHoro udydeHust pusuku. — 3-e uza. — M.: Ilpoda, 2001. — 288 c.

2. Msaxume I'.5l., CunsaxoB A.3. ®usuka: MoinekynspHas Qusuka.
Tepmonunamuka. 10 xi1.: Yue0. njs yriayOJIeHHOro n3ydeHust GU3uku. — 3-€ U311, —
M.: dIpoda, 1998. — 352 c.

3. Msxumes I'. 4., CuaskoB A.3. ®usuka: Ontuka. KBanrosas ¢puszuka. 11 ki.:
VYueb. misa yrinyonenHoro uzyuenus puzuku. — M.: JIpoda, 2001. — 464 c.

4, Msxkumes I'.51., CunsikoB A.3., Cno6oakoB b.A. @u3uka: DiIeKTpoIMHAMUKA.
10-11 xn.: Yueb. ana yrmybneHHoro uzydenust pusuku. — 3-¢ u3g. — M.: Jlpoda,
2001. — 480 c.

5. Yrinyonennoe u3ydenue ¢pusuku B 10-11 kmaccax: Ku. J{ns yuurens / O.O.

Ka6apaun, C.1. Kabapnuna, B.A. Opnosa. — M.: IIpocsemienue, 2002. — 127 ¢

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
KoMIUTeKT 25IeKTpOHHBIX MocoOuit mo kypcy ¢usuku (7-11 wiaccer) (5 CD).
MunuctepctBo oopazosanust PO, 2004
O®usuka. bubnuoreka Harnsgueix nocoouit 7-11 xn (1C: Hlkoma) OOO

«Mynbsrtumenua Texnonoruu u J{ucrannmonnoe O0ydenue, 2008.



WutepaktuBHblii Kypc ¢usukm qis 7-11 kimaccos. Ilpaktukym (2 CD).
NuctutyT HOBBIX TexHOJIIOrUI. OO0 «Pusukon» , 2004.

®uzuka 10-11 knaccel. Mynbrumenuiiubiii Kypc. «Pyccobut I[laGnumuHry,
2004.

Bupryanenbiii HacraBHuKk. @usuka 10-11 knace. OO0 «Hosas mkonax», 2007.

3anumarenbHas pusnka ans mkonbHuKoB. OO0 busneccod». Poccus, 2005.

Uctopus  um3zobperenmit. bonbmas  nmerckas  suuukioneaus.  OOO

«M3narenpcTBO», Poccus, 2009.
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