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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom enepaibHoll paboyeil mporpaMMbl BOCHUTAaHUSA HU
KOHUENIMU TIpernojaBaHus ydyeOHoro mpeamera «@Dusumka» B 00pa30BaTEIbHBIX
OpraHu3aIuaXx Poccuiickon Oenepanun, pean3yOIINX OCHOBHBIE
oOpa3oBaTeiabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaMpaBiIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOyudaromuxcsa 10—11 kiaccoB npu 00yueHun
X (Qu3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO K miiaHupyeMbIM
JUYHOCTHBIM, TPEAMETHBIM U METANPEAMETHBIM Pe3yJibTaTaM OOY4YEeHUs, a TaKxKe
YUUTHIBAET HEOOXOJAMMOCTh peaju3alldd MEXIPEIMETHbIX CBsI3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heil onpeensitoTcss OCHOBHBIE
e U3ydeHus (GU3MKU Ha YPOBHE CpeIHero oOIero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNbTaThl  OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE, METaIlpeJIMeTHBIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKu Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka O Haumbosee OOIMX 3aKOHAX IPHUPOJIBI, BHICTyMas B
KayecTBe yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHU 00 okpykaromeMm Mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUI €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3MUECKHE 3aKOHBI
JeKaT B OCHOBE IPOILIECCOB U SIBICHWH, H3y4yaeMbIX XHUMHEH, OMoJIOrHeH,
bu3mdeckoir reorpadueri um  acTpoHommeil. Mcmonp3oBaHWE W aKTHBHOE
OpUMeHeHHEe  (U3NYECKUX 3HAHUW  ONpefeNsaeT XapakTep U pa3BUTHE
pa3zHO00pa3HBIX TEXHOJIOTUH B chepe IHEPTreTHKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
MOJIYYEHHUsI HOBBIX MAaTepUalioB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenue
(u3MKK1 BHOCUT OCHOBHOM BKJIaJ B (HOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
mMupa oOydarommxcs, B (HOPMUpOBAHWE YMEHUW NPUMEHSTh HAyYHBIH METOJ
MMO3HAHUS TIPU BHIOJIHEHUU UMHU YYEOHBIX UCCIIEIOBAHUM.

B ocHOBY kypca hu3uKu 1151 ypOBHS CPETHETO 0011eT0 00pa30BaHUS MOJI0KEH
P UAEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIUIIBI €70 MOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX Pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIIACCUYECKOM, TAK U COBPEMEHHOMN (DU3UKH.



Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nueckux Teopud. Beaymum B Kypce sBisercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEILECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (PU3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(u3HKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTHYECKUMHU NPOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puzuku npeamnosaraetT 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHUX M TEXHOJIOTMUECKHX MPHUIIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJIOTMYECKMM TMpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTHUECKONH O€30MacHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro oOIIero
oOpa3oBaHus sBIsOTCA (u3nueckue Teopur (hopMHUpOBaHUE MPENCTABICHHUN O
CTPYKTYpE MOCTPOCHUSI (PUZNYECKON TEOpUU, POiu (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JJIs ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUI U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (U3HKU peanu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEITeTbHOCTH 00Yy4arouuxcs.
Jl1s1 6a30BOT0 YPOBHS Kypca (PU3HKU — 3TO UCIIOIH30BAHUE CUCTEMBI (PPOHTATHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M JTA0OPATOPHBIX paboT, KOTOPHIE B TpOoTpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHMYECKUX IMPAKTHUECKHUX padoT.
Beinenenne B yka3aHHOM MepedHe Ja0OpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBISETCS YYaCTHUKaMH 00pa30BaTEIbHOIO Mpoliecca
UCXO0Nd U3 OCOOEHHOCTEW IUIAaHMPOBAHMS M OCHaIleHHs kabunHera ¢usuku. Ilpu
3TOM O0€CcreyuBaeTCcsl OBIAJECHUE OOYYaIOIMMUCSH YMEHHUSIMH IPOBOIUTH
KOCBEHHbIE W3MEpPEHUs, HUCCIENOBAaHUS 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH U
[IOCTAaHOBKY OIBITOB 110 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHKE YAENSETCS PEIIEHUIO PACUETHBIX U KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM J171s1 pacUETHBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoii MOJAENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOrO pas3fesia Kypca, TaK M UHTErpUpys 3HaHUS U3
pa3HbIX paznenoB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIIAIOTCS 3aJaHuUsl Ha
OOBSCHEHHE NPOTEKaHUsI (PU3MYECKHX SBJICHUNW W MPOLECCOB B OKPYKAIOIIEH
KU3HHU, TpeOyrouue BbIOOpa (PU3MYECKON MoJenu sl CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuM ¢ TpedoBanusamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuto y4eOHOro mnpoiuecca 0a3oBbI ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOIIero o0pa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
KabuHeTta (U3UMKU WM B YCJIOBUSX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOro LuKJIa. B xabuHete (PpU3MKH JOIKHO OBITH HEOOXOIUMOE
nabopaTtopHoe O0OOpYyIOBaHHWE ISl BBINOJHEHUS YKa3aHHBIX B MpPOTpaMMme IO
($u3MKe YUEHUYECKUX PAKTUUYECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIMIIOM MHWHUMAJIbHOM JIOCTATOYHOCTH U  OOECHEYMBAeT MOCTaHOBKY
NEPEUMCICHHBIX B IMporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTPALMM IS
UCCJIEIOBAaHUS  U3Y4YaeMbIX SIBJIEHUMH M  OPOLECCOB, OMIHUPUYECKUX U
(GyH1TaMEHTaJbHbIX 3aKOHOB, X TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE [JIi YYCHUUYECKUX MPAKTUYECKUX paldoT
dopmMupyeTcsi B BUie TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammwuxcsi. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOro 00O0pYIOBaHUS JOKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCMOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKkKe KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IM(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUMXxcsi K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX MHTEUIEKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHUS U POPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOT'O MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopMUpOBaHHE YMEHUH OOBACHATH SBJICHUSA C HCIOJb30BaHUEM
(¢u3nYecKX 3HaHUN U HAYUHBIX IOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (GU3MKHU Uil Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHue 3TUX Lejeld 00ecrneunBaeTcs PeleHueM CIIEeAYOIUX 3a71a4 B

npoliecce u3ydeHus Kypca (pU3UKU Ha YPOBHE CpeiHero o0uero oopa3oBaHusi:

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpPHAX, BKIIOYAS MEXAHHMKY, MOJEKYISIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;

e (opmMupoBaHHE yMEHUH NPUMEHITh TEOPETHUUYECKUE 3HAHUSA IS
OoOBsCHEHHS (PU3NYECKUX SBICHUH B TNPHUPOAE U Uil TNPUHATUSA
MPAKTUYECKUX PELICHHUI B MOBCEHEBHOM KU3HU,



e OCBOCHHME CHOCOOOB pEHICHUS Pa3IUYHBIX 337a4 C SIBHO 3aJlaHHOU
buznyeckol MOAENbIO, 3a/lady, MOAPA3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3JlaHue (PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W MPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHMUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalM3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeIeNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOTO Pe3yJIbTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOECKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEIbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypOBEHb) Ha YpPOBHE CpPEIHETO OOIIero
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepeyYeHb Ja0OpaTOPHBIX U
NPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JElacT BBIOOD
NPOBEJIEHUs JIa0OPAaTOPHBIX PAadOT U OMNBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeToAbl HAYYHOI'0 NO3HAHMS

®usuka — Hayka o mnpuponae. Hayuneie MeTOIbl IO3HAHUS OKPYKAIOLIETO
mupa. PoJb 3KCIiepuMeHTa U TEOPUH B IPOLECCE TO3HAHMS IPUPOIBL. DKCIEPUMEHT
B (hu3HKe.

MopenupoBanue (U3MUECKUX SIBIEHUH M mpoleccoB. HayuHble rumotessl.
duznyeckue 3aKOHbI U TeOpuH. ['paHuIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBHS.

Ponb u mMecto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTb) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIUH HAa OCH CHUCTEMBbI KOOPJMHAT.
CiioxeHue nepeMenieHnil U CI0KEeHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U TEpeMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe najieHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuposmmueitHoe neuxenue. JIBHKeHne MaTEPUAIbHOM TOYKH MO OKPY>KHOCTH
C IOCTOSIHHOM O MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon u yactora obpamenus. LleHTpocTpeMUTEILHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JBH>KEHUE CHAPSIOB, LIEMTHBIC U PEMEHHBIE MIEPENAYU.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTFOCTPALMS KHHEMATHYECKHUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeoOpazoBaHue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGmionenne aBuxkeHusi Tena, OPOIIEHHOrO MOJA YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHS MEXAY NyTSAMH, MPONUICHHBIMU TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIC MPOMEXKYTKH BpPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHune nBUXKEHMS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. lunamuxa

IIpuamun  otHocurenbHOCTM  ['amunes.  IlepBbii  3axkoH  HproroHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoi 3akon HetoToHa 1151
MarepuanbHOM TOUKU. TpeTuii 3akoH HproTOHA /1711 MaTepUalibHBIX TOYEK.

3akoH BcemupHoro TtaroreHud. Cuna Ttsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbkeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuiia conpoTUBIIEHU NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpaniaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MOMEHT Cuibl OTHOCUTENBHO OcH BpauieHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHudeckne ycTpoWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBECHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamophvie pabomsi

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX B MPYXUHE U
pe3uHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpaIleHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U HM3MEHEHHE MMIYJibca Tella. 3aKOH COXpPaHEHMs] HMITYJbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckast sHeprusi marepuaibHON TOuku. Teopema 00 H3MEHECHHH
KMHETUYECKON DHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMupoBaHHOM TIPYKHUHBL. [loTeHIIMaNbHAS YHEPTUS Tela BOJIU3H MMOBEPXHOCTH
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEIMOTEHIIUATIbHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM YHEPTUU CUCTEMBI TEJI. 3aKOH
COXpaHEHHS] MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

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

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yuenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JBYX OIMHAKOBBIX
HUTSHBIX MAATHHKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPTUu
TeJa Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KIYyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TEpMOAMHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUU M MX OIBITHOE
obocuoBanme. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep ABMKEHUS U
B3aMMOJICHCTBUSA YacCTUI[ BemlecTBa. MoOJEnu CTPOEHHS Ta30B, JKUIAKOCTEU U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjienieil. Macca u
pa3mepsl MoJiekyi. KommdectBo BemecTBa. [loctossHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHas TeMmrmeparypa Kak Mmepa
CpeIHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. l[llkana
temnieparyp KenbBuHa. 1'azoBble 3akoHbl. YpaBHeHue MenneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponecchl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpeacTaBiIeHUE HM3OMPOILIECCOB: H30TEpMa, H30X0Da,
uzo0apa.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE TMPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

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

OnbiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3pEKEHHOTO
rasa.

Tema 2. OcHosvl mepmoOuUHaAMUKU

TepMoauHamuueckas cucteMa. BHYTpeHHssI 3HEPrus TEPMOIUHAMUYECKOU
CUCTEMBI U crIocoOBI €€ m3MeHeHus. KonmuecTBo TermnoTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJeallbHOrOo  Tra3a.  Buasl  Temonepenavu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosnmuecTBO TemIOTHI pH TeTonepeaaye.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I 'paduueckas
UHTEpIpeTanus padoThl raza.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B MPUPO/IE.

TeruioBele  mammHbl.  [IpyHOMIBI  OEHCTBUS — TEIJIOBBIX  MAIWH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt nonae3Horo
nercTBus TerioBor MamwuHbl. [ukn Kapuo m ero kod3¢g@uiveHT IM0Jae3HOTO
JNEeNUCTBUS. DKOJIOTMYECKHUE MPOOIEMBbI TETIOPHEPTETUKH.



TexHuuecknue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTaTElb
BHYTPEHHEI0 CrOpaHusi, OLITOBOM XOJOJUIBHUK, KOHIUIITUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOThI: BBUIET
npoOku M3 OyTBUIKK TOJ] JCHUCTBHEM CXATOTO BO31yXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEM TpeHUsl (BUACOIEMOHCTPALIHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTypbl) Tejla MpH TeIuionepeaaye.

OmnbIT 110 a11abaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenpHON TEIUIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. Pazoevle nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HackimeHHbld map. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHHS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBieHue wu
KpUCTaITM3anus. Y nenpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MaTepuasoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kurnienune npy noHM>KEHHOM J1aBJICHUH.

Crioco0bl u3MepeHus BIAKHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DiieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuka
DJIeKTpU3anus Tel. DNEKTPUIECKUM 3apsa. J(Ba Buaa 3EKTPUUECKUX 3apsA0B.
[IpoBOHMKH,  [OHMAJIEKTPUKA W TOJAYOPOBOAHUKU.  3aKOH  COXPaHCHUS
3JIEKTPUYECKOT0 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsl.
Onektpuueckoe mnoisie. Hanpsoxk€HHOCTh  3nekTpudeckoro mnoiist. [IpuHnumn



CYIIEpHO3UIUU DIIEKTPUUYECKUX ITOJIeU. JIMHUM HANPsKEHHOCTH DIIEKTPUYECKOTO
TTOJISL.

Pabota cun anekrpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOHMKM M AWAPIEKTPUKH B HJIEKTPOCTATUYECKOM Toje. [udnekrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOPA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: DIIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHE HIIEKTPOINpPUOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HadNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPHUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwlx cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTpUYECKOE CONMPOTUBIEHUE. YAEIBHOE CONPOTUBIECHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJUIEIbHOE, CMEIAHHOE COEITMHEHNE POBOIHUKOB.

PaGora oamextpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
3JIEKTPUYECKOTO TOKA.

DNEeKTpOJABIKYIIAsl CHJIa U BHYTPEHHEE CONPOTHBJICHUE HCTOYHUKA TOKA.
3akoH OMa 1 MOJIHOM (3aMKHYTOM) 3eKkTpudeckoil renu. KopoTkoe 3ambIkaHue.

ONEKTpOHHAs ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAIJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IpUMECHas MPOBOJUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS TUCCOUUAIUA. DIEKTPOIIN3.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Tma3ma.

TexHuueckne yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMmIepMerp,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKA, OJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, TOIYIIPOBOJHUKOBBIN MO/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

3aBUCUMOCTh COTMPOTUBICHUS HWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIA/IN TOMEPEYHOI0 CEYEHUSI U MaTepHaIa.

CwmeranHoe CoeIMHEHNE MTPOBOTHUKOB.

[IpssMmoe wu3MepeHue SIAEKTpoABWKYIIeH cuibl. KopoTkoe 3ambikaHue
raJbBaHUUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

N3ydeHne cMenmaHHOro COEIUHEHUS PE3UCTOPOB.

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

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kiiacce OCYIIECTBISIETCS C
Y4ETOM COJEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKH,
OuoNOTNY, XUMHH, TeoTpaduu U TEXHOIOTUH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MYEcKass BEIMYMHA, 3aKOH,
Teopusl, HAOMIOACHUE, SKCTIEPUMEHT, MOJCIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHas (QYHKIHS,
napabosna, runepOona, ux rpauKku U CBONCTBA, TPUTOHOMETpHUUYECKHE (DYHKIINH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPHI U UX IPOEKIMU Ha OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHUE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BHUJIbI TEIUIONEPEauH, TEIUIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUSI B 'KUBOM MIPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIECTBA, MOJISIpHAs Macca, TeIUIOBbIE CBOMCTBA TBEPJIBIX TE, )KUAKOCTEH U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIMTHYECKAs  JIHUCCOLHALMS,
rajbBaHUKAa.

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

Texnonoeus: npeoOpa3zoBaHUE IBIXXEHUN C HUCIOJIB30BAHHEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBUTATE]Ib BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJI€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIbHbBIC puoOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JinekTpoauHaMuKka

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MarHuTHL. B3anMo1eiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoE
nosie. Bektop MarHuTHON MHAYKIMU. [IpyHIMT Cyneprno3uuy MarHUTHBIX MOJEH.
JluanyM MarHuTHOM WHAYKIUH. KapTWHAa JNWMHUM MArHUTHOM HHAYKIWHA TIOJIS
NOCTOSIHHBIX MAarHUTOB.

MarHutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TOJsl JJIMHHOTO MPSIMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIEBOTO
IPOBOJIHMKA, KAaTyIIKU ¢ TOKOM. OnbIT DpcTtena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOyJib M HalIpaBlieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJIHOM MarHuTHOM Tosie. PaGora cuitbl JlopeHta.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKUAHW. OJEKTPOABMIKYIIAs CHJIa MHAYKUUUA. 3aKOH 3JIEKTPOMAarHUTHOMU
unaykuuu dapanes.

BuxpeBoe »anekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHUH B
IPOBOJAHUKE, IBUXKYIIEMCS IOCTYNATEIbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckue YyCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbBIE
MAarHuThbl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MAaTHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIMH.

IIpaBuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEH CHUJIbI MHAYKUMU OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHUuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW MHAYKIUU.

Pa3pnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUs.
INapmonnyeckue konebanus. [lepuon, vacrora, ammuTtyna u ¢asza KojeOaHUM.
[IpyvHHBIN MasATHUK. MaTeMaTU4eCKUM MasATHUK. YPaBHEHHE TapMOHMYECKUX
kosieOanuii. [IpeBpalniieHue SHepruy Mpu TAaPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIME Konebanusimu. ®dopmyna Tomcona. 3akoH coxpaHeHUA
SHEPI'uM B UJEATBHOM KOJe0aTEeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKHE
koneOanus. Pezonanc. BeiHyKI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYCHUE CHJIbI TOKa U
HaIPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOrMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepeI1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOaTE€IbHOM CHUCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BBIHYXACHHBIX KOJIEOaHU.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJEOAHUIA.

Pe3onanc mnpu mociieoBaTEIbHOM COEIMHEHHUHU PE3UCTOPA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepe adHn.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOA MalbIX KojeOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Irpy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMH U3 MOCJIEIOBATENIBHO COSTMHEHHBIX
KOHJIeHCATOpa, KaTyIIK! U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJHBL. [lomepeyHble W MOPOJOJIBHBIE BOJIHBI.
WNuTtepdepenius u nupaxius MEXaHUIeCKUX BOJIH.

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

DNEKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHUS JIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexktpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJSpU3anus, TUPpaKius,
unTepdepennns. CKOpoCTh ANMEKTPOMATHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHIMIBEI pagUOCBA3H U TeleBUACHUS. Paguookanys.

DNEeKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne yCTpoiCcTBA M NPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHBIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBbHBIX BOJIH.

KoneOG:mromeecs Ten0 Kak HCTOUHUK 3BYKa.

Habmronenune oTpaskeHus M MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u Tuppakiny MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KOJIeOaHUIA.



HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, ITPEIIOMIIEHHUE,
noJiipu3anus, 1upaxius, nHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuHENHOE paclIpoCTpaHEHUE CBETa B
ogHOopoaHou cpene. JIyu ceera. ToueyHbIi HICTOYHHUK CBETA.

OtpaxkeHue cBeta. 3aKOHBI oTpaxeHHUs cBeTa. [locTtpoeHue n3o00paxkeHui B
IJIOCKOM 3€pKaJie.

[IpenomiieHue cBeta. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

Coluparoiue u paccenBaromue JuH3bl. ToHKast TuH3a. DOKYCHOE PACCTOSHUE
U ONTHYECKasi cuia TOHKOW juH3bL. [locTpoeHue n3o0Opa)keHuil B COOMPAIONTUX U
pacceuBaroux JuH3ax. @opMyra TOHKOU JIMH3bL. Y BEJTUUEHUE, 1aBAEMOE JIMH30i1.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass ontuka. WuTepdepenuus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMIOAEHUST MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EpPEHIIMOHHOM
KapTUHE OT ABYX CUH(}A3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpssMoMHEHHOE pPACIPOCTPAHEHUE, OTPAXKEHHE M IIPEIOMIIEHHE CBETA.
OnTudeckue mpuOopHI.

[TonHoe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[Tonydyenune cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIBIO JU(PPAKITHOHHON PEIIETKHU.

HalGntonenue nonsipuzanuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3Mmepenue nokazarens NpeIoMIICHUS CTEKJIA.



HccnenoBanue cBOWCTB M300paXKeHUH B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paznen 6. OcHOBBI ClIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH
I'paHuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHLIMI OTHOCUTEILHOCTHA DUHIITEHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKO4.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6AHMOBOU ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpruu (POoTOHA C €r0 YACTOTOM. DHEPrus
U UMITyJbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dboToarddexra. YpapHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuia

dboTorddexra.

JlaBnenue ceera. Onbwitel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoWCTBA W MPAKTUYECKOE MpPUMEHEHHe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

UccnenoBanue 3akoHOB BHENTHETO (hoTod D dekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombitel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[Inanerapnas mogmens aroma. lloctynatel bopa. M3nydenume u mnorsjomeHue
(GOTOHOB TpW TMepexojie aToMa C OJHOTO YPOBHS DSHEPrUM Ha Apyroun. Bumwl
criekTpoB. CHEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonnoBsie cBoiicTBa yactuil. Boausl ne bpoiis. KopnyckynisipHo-BOIHOBOM
TyaJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHelyaThIX COEKTPOB U3ITYUYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JIOKAa3bIBAIOUIME CJIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdop/a o onpeneneHnto coctaBa paguoakTUBHOTO
uanydyeHusi.  CpoiictBa  anbda-, Oera-, Tramma-uziydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oera-pacman. ['amma-
U3NlydeHue. 3aKOH PaJuOaKTUBHOrO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifpe. SnepHbie cuibl. [ledext maccsl sapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobiieMbl W TEPCHEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTUYECKHUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHslil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUH. [IpuKkiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3BéznmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHUE.

ConHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CoyiHIIa U 3BE3M.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIA KIJIACC —
CBETHUMOCTB». 3BE3/blI TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIABHOM IOCIENOBAaTEIBHOCTU. BHYTpEeHHEE CTpOeHHUE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUM U dBostonnu ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHbIE ABIPHL B sApax
TaJaKTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOpPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPWIOKEHUH I ONpe/iesieHus MOJIOKEHUsI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3Ausl CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Ponb Qu3ukm ©u acTpoHOMMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIEHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0BeKa, POJIb U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HayYHOUW KapTHHE MHpPA, poJib (U3HUECKOI TEOPUH B
dbopMUpOBaHUU MPEACTABICHUIN 0 (U3HUUECKON KapTUHE MUpPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  00IIEeM psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MAaTEMaTHKHU,
OMOJIOrMH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meoswcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (pusmyeckas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI M MX NPOEKLIUH HAa OCH KOOPAMHAT, CIO0KEHHE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTAPHBIX (YHKIHMKA, TPHU3HAKA TOJ00HSI TPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIA N TIOCKUX (puryp u 00bEéMa Ted.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpone, KoieOaTelbHbIE
JBH>KEHUS B KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, IENCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00Pa30BaHUs KPUCTATUIMUYECKON PEIIETKY, CIIEKTPAIbHBIA aHAIIN3.



l'eocpaghus:  marHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEpPATop IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPaaap, pPaaAHONPUEMHHK, TEIEBU30P,
anTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs OMNTHKA,
coJiHeYHas Oarapes.



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

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (0a30BbI YPOBEHB) JOKHO OOECIEUUTh TOCTUIKEHUE CIETYIOUTUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIEC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Duznukay TOIKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE peali3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEIbHOM J€SATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAaHUCTHYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTU COBMECTHYKO JIEATEIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTEeIbHON OpraHU3allNH;

YMEHHE B3aUMOJIEMCTBOBATH C COMAIIBHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUICKOM IpaskIaHCKON UIACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DMBUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCUuOHAIbHONU NEATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
bU3UKHM HA TPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld YCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH JKOJIOTMYECKOM HaIMpaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITEeNbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMoOCTOSITETFHO ~ (DOPMYJIMPOBAaTh M aKTyalH3UpoOBaTh  MpobieMmy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTpENeNTh IEeNU JACSITeIbHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPUU HX
JOCTHXKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTPHUBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEMBbI C y4E€TOM aHaIu3a HWMEIOIIUXCS
MaTePHABHBIX U HEMAaTePUATHHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH TOCJIEACTBUH JCSITEIIBHOCTH;
KOOPJMHUPOBATH U BHITIONHATH Pa0OTY B YCIOBHUSIX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Ba3oBble ucciienoBaTeibCKue TeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU M METOJAMHU
bu3MUeCcCKON HAYKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENbCKON M MPOCKTHON JEATEIbHOCTU
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TOHUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO DPa3INIHBIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpPIpETalliy, MNPeoOpa3oBaHUWI0O W TPHUMEHEHUIO B PAa3NIUYHBIX YYeOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI JIsl JOKA3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a]]aBaTh MMapaMEeTPhbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCIIE TIPH U3YYCHUHU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUECKYIO 00JIacTh
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUrHHAIBHBIE TOIXO0/bl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmaumeii:

BJIJIETh HABBIKAMU MOJyY€HUS MHPOpMALUKU (PU3MUECKOTO COAEpKAaHUS U3
UCTOYHMKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIATh IOWUCK, AaHAJM3,
CUCTEMAaTH3allMI0 M UHTEPIpeTalnio MHPOPMalUU pa3lIUYHBIX BUIOB U (opm
IpeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHICHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OpPraHU3al[MOHHBIX
3aJ1a4 ¢ cOOII0ACHUEM TPEOOBAaHUI SPrOHOMUKHU, TEXHUKHU O0€30MIaCHOCTH, TUTHEHBI,
pecypcocOepekeHts, MPAaBOBBIX M STHYECKUX HOPM, HOPM HH(OPMALMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3Ha4YeHHUs MH(OpPMAIMK U LEJIEBON ayIUTOPUH, BEIOUpas ONTUMAIBHYIO
dopmy mpencTaBICHUS U BU3YyaTH3aIUH.

KoMMyHuUKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA:
OCYILIECTBJISITH OOIIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud MW CMSr4arh
KOH()JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh W MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € Y4YETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXK0I'0 YjIeHA KOJUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATHL U
KOOPAWHUPOBATh JEUCTBUSA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJIa ¥ KaX/I0I0 YYaCTHUKA KOMAH/IbI B OOIIHI
pe3yNbTaT MO pazpaboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3WULMUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSIX, TPOSABIIATH TBOPUECTBO U BOOOpaKEHUE, ObITH HMHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE YUeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIaCTH
bU3UKM W acCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON PabOThI ¢ YYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHU;

JlaBaTh OICHKY HOBBIM CUTYalIHUsIM;

pacuIupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUTECHHIA;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaTEILHBIN M KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OIICHMBATh COOTBETCTBUE PE3YIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEUCTBUA W MBICIUTEIBHBIX MPOIIECCOB, HX PE3YyIbTaTOB W
OCHOBaAHUM;

WCIIOJIB30BaTh NMPUEMBI peieKCUu IJi OIEHKU CUTYalluH, BHIOOpa BEPHOTO
pelIeHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUXKECHUIO;

MPUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX MpHU aHAIU3€ pPE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3€ Pe3yIbTaToOB
JIeSITEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B npouiecce 10CTUX)KEHUSI TUYHOCTHBIX PE3YJIHTATOB OCBOCHUS MIPOTrPAMMBI 110
dbuzuke s  ypoBHS cpeaHero oOlmero oOpa3oBaHHST Y 0OyYaromuxcs
COBEPILIEHCTBYETCS AMOIIMOHAIBHBIN UHTEIIJICKT, peaIoaaraonmn
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJIECHUs Pa3BUTHUS COOCTBEHHON dMOIIMOHAIIBHOU Cephl,
OBITh YBEPECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTHPOBATBCA K
AMOITMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIIMU, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBAaTh HCXOJS M3 CBOMX
BO3MOXKHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHMUIO;

COITMAIbHBIX HABBIKOB, BKJIIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM yPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOW KAPTUHbI MHUpPA, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTUH, B TPAKTUUECKOUN AEATEILHOCTH JIFOJEH;

YUUTHIBATh TPaHULBl MPUMEHEHUS HW3YYCHHBIX (PU3HMYECKUX MOJICIICH:
MarepualibHasi TOYKa, HHEpIMaibHas cucTemMa OTCuéTa, abCOMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHur HU3NYeCcKuX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



AIEKTPOAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEIHOE JIBIXKCHUE,
CBOOO/IHOE TAJIEHUE TeN, JBMKEHHE MO OKPY>KHOCTU, WHEPIHUS, B3aUMOJCHCTBUE
ten, qud@y3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUIKOCTEH M TBEPIBIX Te,
U3MeHeHne o0bEMa Tell MpU HarpeBaHUM (OXJIAXKICHUH), TEIJIOBOE PaBHOBECHE,
UCllapeHue, KOHJACHCAlUs, IUIaBJICHUE, KPUCTA/UIM3allUs, KUIEHUE, BIIAXKHOCTh
BO3J/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPU €r0 HArpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXKAY MapamMeTpaMu COCTOSIHHS ra3a B M30IpOIeccax, dJAEKTpU3alus Tedl,
B3aMOJICVCTBUE 3aPAI0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca TeJa, Cua,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUsi, MEeXaHU4YeCcKasl
paboTa, MexaHWYeCKass MOIINHOCTh;, NIPU OMNHCAaHWW TMPABWIBHO TPAKTOBATH
(GU3UYECKU CMBICI HCHOJB3YEMbIX BEJIIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIONIME JAHHYIO (PU3UUECKYIO0 BEJUUYUHY C JIPYTUMHU
BEJIMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MUECKHEe BETUYMHBI: JaBIIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasl SHEPTUsl XaOTUYECKOTO JABUIKEHUSI MOJIEKYJI, CpeIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMBIX BEIMYHMH, UX
0o0O3HAaUeHUsT W CAWHHIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIEHUS (TIPOIIECCHI), UCTIONB3Ys (PU3MYECKUe BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSXKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCTOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS U EIWHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
TaHHYI0 (U3MUYECKYIO BEJIMUUHY C IPYTUMHU BEIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W TIPUHIIUIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUsI MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
OPUHIUIT CYNEPHO3UIMU CWJI, MPUHIMI PABHOIMpPABUS WHEPUUATIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHS BEILIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUUYECKOW SHEPIUU TEIJIOBOTO JBUXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
bOpMyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BBIPAKEHHE W YCIOBHUS (TpaHULIbI,
00J1acT) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHITBI ICWCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOUCTB; pa3ianuyaTh yYCIOBHS UX 0€30MaCHOTO UCIOJIb30BaHUS B TOBCEIHEBHOM
KU3HU;

BBITIOJTHATE JKCIEPUMEHTBI TI0 HCCICIOBAHUI0 (U3MYCCKUX SBICHUH U
IIPOIIECCOB C HCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh nMpodsieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIIOKEHHOTO 000y I0BaHMSI, IPOBOIUTH OIBIT ¥ POPMYIUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE ¥ KOCBCHHBIC NU3MEPCHUS (PU3HUECKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHMAJIBHBIN CIIOCOO M3MEPEHHUS M HCIOJIb30BAaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCJIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCHpPOBATH PE3YJIBTATHI TIOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIUI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEIOBAHNS,

co0JIro1aTh MpaBmwiIa 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIEOBATENIbCKON U MPOEKTHOU
JESTEIHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpPaTOpHOTrO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4H
BBIOMPATh (U3UIECKYIO MOJCHb, BBIICIATh (GU3UUCCKHE BEIUYUHBI U (OPMYIIHI,
HEOOXOMMBIE ISl €€ peIleHus, MPOBOAUTh PACUEThl U OLICHUBATh PEATHHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BEITUUMHBL

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKUA HEMPOTUBOPEUNBYIO
IIEMOYKY PACCYXICHHM C OMOpPOW Ha H3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBICHUS;

MCIIOJIb30BaTh IPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIIMU U TIPEACTABICHUS
yu4eOHOM ¥ HAYYHO-TIOMYJISAPHOW WHPOPMAINM, TOJYICHHOW U3 Pa3IUYHBIX
MUCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIYyIaeMyI0 HH(POPMAIIHIO;

IPUBOJIUTH MPUMEPHI BKIIaJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TeXHOJIOTHH;

MCITOJI30BaTh TEOPETUUCCKUE 3HAHUS TT0 (PU3HUKE B TIOBCETHEBHOM KU3HU IS
oOecrnieueHus 0€30MACHOCTH MpH OOpalleHUH C NpUOOpaMU U TEXHUYECKUMHU
YCTPONCTBAMH, NJISi COXPAHEHUS 370POBBS M COOIIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTaTh B TpyHI€ C BBIIOJHEHUEM pPa3IUYHbIX COLUAJIBHBIX POJEH,
IUIAaHUPOBATh padOTy TPYyHIbl, PALUOHAIBHO pAcHpelensTh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJI€KBATHO OLIEHUBATH
BKJIAJ] Ka)KJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K koniy o6yuenus B 11 kiacce npeMeTHbIE pe3yabTaThl HA 06a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSA YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEPAX poJib U MeCTO (PU3uMku B (HOPMUPOBAHHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKON AESTENbHOCTU JIOACH, IeJIOCTHOCTh M €IMHCTBO
(du3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJICTIeH:
TOUCYHBIM AMEKTPUUECKUI 3apsijl, Jy4 CBETa, TOUCUHBIM UCTOYHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO SiApa MpH pEelIeHUH (U3UUECKUX
3azay;

pacno3HaBaTh (pu3nMYecKue ABICHUS (MPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOM (DMBHMKU: DJIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUS TOKa, B3aUMOJICUCTBHE
MarHuTOB, OJEKTPOMArHUTHAs WHAYKIMS, JICHCTBUE MATHUTHOTO TIOJNS Ha
POBOAHUK C TOKOM W JBIKYIIUWCS 3apsifl, AJIEKTPOMArHUTHBIE KOJIeOaHUs H
BOJIHBI, MPSIMOJUHEHHOE PAacCIpOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHHE,
uHTepdepenuus, Audbpakuuds W MOJSpU3alUsi  CBETa, JIUCIIEPCUSl  CBETA,
dboToanekTpuueckuii 3pdekt (hororddekT), CBETOBOE IaBliecHUE, BOZHUKHOBECHHE
JUHENYaToro CIeKTpa aroMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (DIEKTPUUECKHE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pa3JIMUHBIX  Ccpel) WU
AJIEKTPOMATrHUTHBIE SIBICHUS (MPOLIECCHI), HCMONb3Yyd (U3NYECKUE BEITUYMHBI:
ANEKTPUYECKUI 3apsJll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, PAa3HOCTh MOTEHLMAIOB, AIEKTPOJBIKYIAs CHia, paboTa TOKa,
UHIYKUWAST MarHUTHOrO moiisi, cuia Awmrmepa, cuna JlopeHna, WHIyKTUBHOCTH
KaTyIIK{, SHEPIHsl 3JIEKTPUYECKOr0 W MAarHUTHOTO MOJEH, MEepUoJ M YacToTa
KoysiebaHnii B KojeOaTelnbHOM KOHType, 3aps] U Cuila TOKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTUYECKAasl CHUJIa JIMH3bI, IPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUUN
CMBICI HCIOJb3YEMbIX BEIWYMH, HMX OOO3HAYCHUS W E€JIUHHIIbI, YKa3bIBaTh
(GbopMyIibl, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMUUHY C JPYTUMU BETUUMHAMU;

ONMMCHIBATh H3YYEHHbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHl, HCHOJbB3YS
du3nYecKue BEIMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOJTypacnaaa, YHEPrus CBA3U



ATOMHBIX SIEP, TPU OINMCAHWW TPABHIBLHO TPAKTOBATh (DU3UYECKUH CMBICI
WCIIOJIb3YeMbBIX BEJIMYMH, WX OOO3HAYCHWS W CIWHUIIBI, YKa3bIBaTh (HOPMYIIEI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYIO BEIWYUHY C JAPYTHMH BEJIUYMHAMH,
BBIYUCIISATH 3HAUCHHUE (DU3NICCKON BEIIMYNHEI;

aHAM3UPOBATh (PU3MUYECKHUE TMPOIIECCH M SBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJLICIbHOTO
COCIMHEHUsI NPOBOJHUKOB, 3aKOH J[koyma—JleHla, 3aKOH 3JIEKTPOMArHUTHOM
WHAYKITMH, 3aKOH MPSIMOJUHEHHOTO0 PacpOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEIOMIICHUS CBETa, YpaBHEHHE DiHIITEWHA a1 GorodddekTa,
3aKOH COXPAaHCHHsSI DHEPTHH, 3aKOH COXPAHCHHS HMMIYJIbCA, 3aKOH COXPaHCHHSI
ANIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHHUs MAacCOBOT0 4wuciia, mocTyiaTel bopa,
3aKOH PaJIMOAKTHBHOTO Paclaja, Py 3TOM pasiindaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTHYCCKOEC BBIPAXKEHUE W YCIOBUSA (TpaHMIIBI, 00JIaCcTH)
NPUMECHUMOCTH;

OTIpEICIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO ITOJISI TPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[]aBaeMOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHl IO HCCIEJOBAHUIO (PU3MUECKUX SBICHUH U
IPOIIECCOB C HCIOJIb30BAHMEM MPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4eOHOTO IKCTIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIIOKEHHOTO 000PYI0BaHMUS, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HUCIOJIb30BaTh M3BECTHHIC
METO/Ibl OLEHKH MMOIrPENIHOCTEN U3MEPEHNU;

MCCIIEIOBATh 3aBUCUMOCTH (DU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
U3MEpPEHU: TPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYWH B BHJE TaOIHUI] U TPaduKOB,
JIeaTh BHIBOIBI 110 pe3yIbTaTaM MCCIIECI0BAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
JESTETHPHOCTH C WCIIOIh30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U 1a0OPaTOPHOTO
000pyTI0BaHMS;

pemiaTth pacyu€THbE 3a7ayd C SBHO 33aJlaHHOM (DU3UYECKOW MOJIEIbIO,
UCIONIb3YS (PM3MYECKUE 3aKOHBI W TIPUHIIUATIBI, HA OCHOBE aHAJN3a YCJIOBUS 3aa4u
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIIEIATh (PU3UUECKHUE BEIMYUHBI U (POPMYIIBI,
HeoOXomuMble NIl €€ pelIeHHs, TPOBOAUTH PacyE€Thl M OIEHWBATH PEATBHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3MUECKON BEITMINHBI,



pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKue sIBICHUS;

UCIIOJIb30BaTh IPH PELLICHNHN YUeOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUM I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U NPEACTABICHUA
y4eOHOM ¥ HAy4YHO-TIOMYJSAPHOM HMHPOpPMALMM, TMOJYYEHHOW U3 pa3InyHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYYaeMYI0 HHPOPMALIHIO;

OOBSACHATh NPUHIUINBI JCHCTBUS MallWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
YKU3HU,

IPUBOJUTH MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIEr0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTaTb B TpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPa0OTy TpYMNIbl, PALUOHAIBHO paclpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBAaTHO OLIEHUBATH
BKJIa/l K&KJIOT0 U3 YYaCTHUKOB I'PYMIIBI B PEILICHUE PACCMAaTPUBAEMOM TPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
DJIeKTPOHHbIE
(uu¢posrIe)
Koun4yecTBo yacos o0pa3oBaTe/ibHbIE
HaumeHoBaHue pa3ieioB U TeM
Ne i/ pecypchl
NMPOrpaMmblI
K
Beero oHTpoJsibHbIe | [lpakTHuyeckue
padoThI padoThI
Pa3znea 1. PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6mmoreka [IOK
1.1 ®dusnka ¥ METOIbl HAYYHOTO TTO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunematitia ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiica ! https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
2.3 3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 1 htts://m.eds0.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK

TEOpUU

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



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

bubmuoreka [JOK

32 OCHOBbI TEPMOLHMHAMHIH 10 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [JOK
' ®a30BEIE IIEPEXOIBI https://m.edso0.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. DJIEKTPOANHAMUKA
bubmmoreka [{OK
4.1 1
DIEKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpuYecKuid TOK. TOKHM B 12 bubnuoreka [IOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne n/m P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuoreka [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHuTHBIC 5 1 bubnuoreka [IOK
' BOJIHEI https://m.edso0.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIbLHOCTHU

31 OcCHOBBI crieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEeHThl KBAHTOBOU ONTUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bubmmorexa [{OK
4. A
3 TOMHOE AIPO > https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 EtTSsH;;T:;?)?g}; £41c07c
Hroro no pazneny 7
Paznen 6. OGOBIAIOLIEE IOBTOPEHUE

6.1 O6o061maroniee NOBTOPEHHE 4 E;fg;ﬁfg;gﬁﬁ £11c07c
Hroro mo pazgeny 4
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

10 KJIIACC
DJIeKTPOHHbIE
uudposbie
N Koun4yecTBo yacos o0pa3oBaTejibHbIE
[
. Tema ypoka ecypehl
n/n P pecyp
Konrtpoabubie | IlpakTuueckue
Bcero P P
padoThI padoThI
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubmuorexa [JOK
METO/Ibl TIO3HAHUS OKPYXKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo ¢usuku B opMUpOBaHUM
2 COBPEMEHHOM Hay4yHOU KapTUHBI MHUpA, B 1 Bubmmorexa [IOK
p N i p up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JesITeNbHOCTH JI0AeH
MexaHnnyeckoe IBUKEHUE.
OTHOCHTENBHOCTh MEXaHNYSCKOTO bubnuoreka [JOK
3 1
nBrokeHusd. [lepemenienue, CKOpocTb, https://m.edsoo.ru/ff0c3508
yCKOpEeHUe
4 PaBHOMEpHOE MPSAMOIMHEWHOE IBIKEHUE 1 bubmmorexa [IOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEeHHOE pSIMOJIMHENHOE 1 bubnunoreka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
5 CBoOoiHOE mageHue. Y CKOpeHue 1 bubnunoreka [JOK
cBOOOIHOTO MaicHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonunelinoe nBuxenue. [IBuxenne 1 bubnuorexa [IOK

MaTepHaHLHOﬁ TOYKH IO OKPYKHOCTH

https://m.edsoo.ru/ff0c3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[IpuHnun otHOCUTENBHOCTH ["anunes.

8 Nneprmanbupie cucteMbl oTcueTa. IlepBrIil bubnmorexa LHOK
p - HeP https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [lpunnun cyneprno3unuu
9 cwi. Bropoii 3akoH HI;OTOHa fsll ’ brbmmorexa [HOK
- STOPOT % 8 https://m.edsoo.ru/ffoc3be8
MaTepuaIbHON TOUKU
10 Tperuii 3akoH HproTOHA 1J19 MaTepUaIbHbBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKkoH BceMHUpHOTro TaroteHus. Cumna bubmuorexa [JOK
TskecTu. [lepBasg KocMuueckass CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna octH. 3akoH ['yka. Bec Tema
yHpyr y https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduurent tpenns. Cuia
13 COII OTiBneHI/m o (11)/1(1),HBI/I>KCHI/II/II) Teja B bubmmorexa LOK
P P https://m.edsoo.ru/ff0c3f76
KUJKOCTU WM ra3e
[TocTynarensHoe U BpalaTeabHOE ABUKECHHE
14 a0COJIIOTHO TBEPIOTO Tes1a. MOMEHT CHIIBI. bubnunoreka [JOK
[iievo cumbl. YciioBusi paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmiynsc MaTepuanbHOM TOUKH, CUCTEMBI
15 MaTepHuanbHbIX TOYeK. Mmynbe cuibl. 3aKoH bubnunoreka [JOK
COXpaHEHUsl UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
PaGota u momrHOCTh cunbl. Kunetnueckas
16 sHeprusi MmaTepuanbHOi Touku. Teopema 00 bubmmorexa [JOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KMHETUYECKO SHEprUu
17 IlorenumaneHas sHeprus. [lorennnanbHast bubnuorexa [IOK

SHEPrus ynpyro aeopMupoBaHHON

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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https://m.edsoo.ru/ff0c461a

npyxuHsl. [loreHnnanbHas saneprus Tena
BOJIM3H IOBEPXHOCTH 3eMIIH

18

[ToTeHnManpHbIE U HETOTEHIUAIIBHBIE CUIIBI.
CBs13b pabOTHI HEMTOTEHITUATIBHBIX CHIT C
M3MEHEHUEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTUH

bub6mmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas paborta «lccnenoBanue cBsi3u
paboOTHI CHIIBI C U3MEHEHUEM MEXaHHUYECKOM
DHEPTUM Tella Ha IpUMeEPE pacTsHKEHUSA
PE3UHOBOTO JKI'yTa

20

KonTponsnas pabora no teme «Knunemaruka.
JnHamuka. 3aKOHbBI COXpaHEHHUS B
MEXaHHUKE»

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

21

OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. dubdysus

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABHKEHUS U B3aUMOJICHCTBUS
4acTHI] BemecTBa. Moies CTPOCHHS ra30B,
KUJKOCTEH U TBEPABIX TEI

23

Macca monekyn. KonnuectBo BeriecTsa.
[TocrositnHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa u e€
n3mepenue. Ilkana remneparyp Llenscus

25

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGcomoTHas TeMIlepaTypa Kak Mepa
CpEIHEN KHHETUYECKON PHEPIUH JIBUKECHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

MOJIEKYJ. YpaBHeHHEe MeHieneeBa-
Knaneiipona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlaboparopHas padota «lccrnenoanme
28 3aBHCHMOCTH MEXIY MapaMeTpaMu
COCTOSIHUS Pa3peKEHHOTO ra3ay
29 N3onponeccel B HACATBEHOM ra3e U uX bubnuorexa [JOK
rpaguveckoe mpeICTaBICHNUE https://m.edso0.ru/ff0c570e
BryTpeHnHss dHEprus TeEpMOIMHAMAYECKOU
30 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. bubmuorexa [JOK
KonuuecTBo TemioTs u padota. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO HMJICaTFHOTO Ta3a
bu6mmoreka [IOK
31 Bune! Termnonepenaun
A pea https://m.edsoo.ru/ff0c5¢36
VY aenpHas TEMI0EMKOCTH BEIIECTBA.
32 KonudecTBo TemnoThl npu Temionepeaaye bubmmorexa [TOK
. p p ’ https://m.edsoo.ru/ffOc5¢c36
AnmabaTHbIi mpoiecc
33 ITepBrIil 3aKOH TEPMOJUHAMHUKA U €TO bubnuoreka [JOK
MPUMEHEHHE K U30Mpolieccam https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs mpo1ieccoB B MpUPOIE. bubnunoreka [JOK
BTopoii 3akOH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicreus u KII/ TeroBoit bubmuoreka [JOK
MalIHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT[
37 DKosornyeckre npoOaeMbl TEII0OHEPTETUKH
38 O6o06maromuii ypok «MoJleKynspHas bubnmoreka [JOK

(I)I/I3I/IKa. OcHOBEI TCPMOJUHAMUKU»

https://m.edsoo.ru/ff0c6938



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938

KonTtposnsHas paboTa o teme

bu6mmoreka [{OK
39 «Moute a 3uka. OCHO
ACKYIAPHA H3HK HOBbL https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)
40 [TapooGpazoBaHue U KOHICHCAITHS. bubnuorexa [JOK
Hcnapenue u KureHne https://m.edsoo.ru/ff0c63b6
41 AOcCo0THAs 1 OTHOCUTEIIbHAS BIIAXKHOCTD bubmmoreka [{OK
Bo3ayxa. HacelleHHbi nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramnmueckue u
42 amopdHbIe Tena. AHU30TPOITHS CBOMCTB bubmuorexa [JOK
KpucTamwioB. JKuIKue KpuCTalIbl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUabl
43 [InaBnenue u KpucTauM3anus. Y aeiabHas bubnuoreka [IOK
TerioTa rmaByeHus. Cyonmumarus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 VYpaBHeHHE TEIIOBOTO OaaHca
PABHCHHE TEILIOBOT " https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3aIus Tejl. DNEKTPUUECKUI 3apsil. bubnuoreka [JOK
JIBa BHJ1a SJIEKTPUYECKUX 3apsII0B https://m.edsoo.ru/ff0c6bcc
[IpoBOAHMKH, TUIIEKTPUKH U
46 H(]);)J'I OBOJITHUKH 3aK(I:H COXpaHECHUS bubmorexa HOK
YHPOBOA ) P https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsijia
47 B3aumopeiictue 3apsiioB. 3akoH KynoHa. bu6mmoreka [JOK
ToueuHblil AIEKTPUUYECKUH 3apsij https://m.edsoo.ru/ffOc6ce4
Hanpsisk€HHOCTB eKTPUYECKOTO MOJIS.
48 [TpuHIUIT CYynEepno3UIuY AIEKTPUUECKUX bubmorexa HOK
P VH yrep t . P https://m.edsoo.ru/ffOc6df2
nosiei. JInauu HanpsHKEHHOCTH
49 PaboTa cuit 3eKTpOCTaTUYECKOTo MO, bubnuorexa [IOK

Ilotennuan. Pa3HoCTEH MOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00
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https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

HpOBO[[HI/IKI/I " JUSJICKTPUKU B

50 NIEKTPOCTATHYECKOM II0JIC. bubmmorexa LHOK
https://m.edsoo.ru/ff0c7018
JsnexTpuueckas IpOHULIAEMOCTb
. bubnuorexa [JOK

o1 OnexrpoéMmkocTs. Konnencarop httos://m.edsoo.ru/f0c7126

59 DNeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA. bubnuoreka [JOK
DHeprus 3apsHKeHHOTO KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlabopaTtopHnast padota "U3mepenue
AIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHIHN NENCTBHS U IPUMEHEHHE

54 KOHJICHCATOPOB, KOMMPOBAILHOTO ammapara,
CTPYMHOTO ITPUHTEPA. DNEKTPOCTATUYECKAS
3amuTa. 3a3eMIIeHIE AIEKTPOpruOopoB
DIIEKTPUYECKHI TOK, YCIIOBUS €0

55 cymectBoBanus. [loctostHabIl TOK. Crita
toka. Hanpsbxkenue. ConpoTuBiieHHE. 3aKOH
Owma a5 ydacTka 1enu
[locnenoBarensHOE, TapauieIbHOE,

56 CMEIIIaHHOE COEAMHEHNE IPOBOHUKOB. bubnunoreka [JOK
JlaboparopHas pabota «/3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIAHHOTO COEAMHEHUS PE3UCTOPOBY

57 PaGoTta 1 MOILITHOCTB AJIEKTPUUECKOTO TOKA. bubnunoreka [JOK
3akon Jlxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa A5 IOJTHOM (3aMKHYTOM)
anekTpudeckoii nenu. Kopotkoe 3amMbIkaHue.

58 JIaGopatopHas pabota «3mepenue I/1C Bu6mmorexa LIOK

HCTOYHHUKA TOKA U €0 BHYTPECHHET O
COIIPOTUBJICHUS»

https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DneKTpOHHas IPOBOAUMOCTb TBEPIBIX
METaJJIOB. 3aBUCUMOCTb CONPOTUBIICHUS

59
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh
60 DnexTpuyeckuil Tok B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITyYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS U
61 MpUMeCHas MPOBOAUMOCTb. CBOMCTBA n brmmorexa [OK
p POBOA ’ P https://m.edsoo.ru/ff0c84ae
niepexoja. [lorympoBoIHUKOBBIE TPHOOPHI
DIEKTPUYECKHUN TOK B PACTBOpaXx U
62 pacriaBax 3J€KTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHUI TOK B ra3ax.
. . bu6mmoreka [IOK
63 CaMOCTOSATENbHBINA U HECAMOCTOSITENbHBIH
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nazma
DnexTpuyeckue Npudopbl U YCTPOMCTBA U UX
64 MpakTHieckoe npuMmenenue. [lpapuna bubmmorexa [TOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MacHOCTH
bubmuoreka [JOK
65 O06006manmui ypok «IeKTPOITHAMUKA)
THAIOTILH YP POz https://m.edsoo.ru/ff0c88be
KonTtponsHas pabora no teme
66 «Qnekrpocratuka. [1ocToAHHBIM bubnuoreka [IOK
JJIEKTPUYECKUH TOK. TOKU B pa3aIn4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PezepBHblit ypok. KoHTposnbHas paboTa 1o bubnuorexa [IOK

TeMe "DnexkTpoauHamMuKa"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68 PesepBHeiii ypok. O6o0maronuii ypox 1o 1 bubnuorexa [JOK
temam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I1O0 68
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11 KVIACC

KoiuyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Kontpoasublie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[TocTOsIHHBIC MAarHUTHI M KX
1 B3anmoeiicTere. MarautHoe mnose. Bektop 1 bubnuorexa [JOK
MarHUTHOM MHIAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHTYKITHHA
MarsuTHO€ T0JIe TPOBOTHHUKA C TOKOM.
2 OmeiT Opcrena. BzanmonelicTeue 1 bubmorexa HOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJHUKOB C TOKOM
3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO TMOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJISl HA POBOTHUK C
4 tokoM. Crita Ammiepa. JlabopartopHas 1 1 bubmuoreka [JOK
pabota «MccnenoBanue AeUCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢ TOKOM»
JleiicTBre MarHUTHOTO TOJISL HA
5 JIBAXK cs 3apspKeHHyIo yactuny. Cria 1 bubmnorexa [IOK
YHYEo P Yi0 Y https://m.edsoo.ru/ff0c9df4
Jlopenma. PaboTa cwibl Jlopenia
DnexTpoMarHuTHast UHAYKIus. [ToTok
5 BEKTOpa MarHuTHOW nuaykuuu. J/1C 1
WHIYKIHUU. 3aKOH IEKTPOMarHUTHOM
unaykuuu Papanes
7 JIaGopatopHas pabota «VccienoBanue 1 1 bubnuorexa [IOK

SABJICHHUA BHCKTpOMaFHI/ITHOﬁ HHAYKOUN»

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIIUH.
O/1C caMOMHIyKIIMH. DHEPrusi MAarHUTHOTO
TOJISl KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE
moJjie

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

TexHuueckue ycTpouCcTBa U UX IPUMEHEHHUE:
IIOCTOSTHHBIE MATHUTBI, JIEKTPOMAarHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YaCTHUILI, HHIYKIMOHHAs [1€Yb

10

O6o06maromuii ypok «MarauTHoOE ToJIe.
BHGKTPOMaFHI/ITHafI HUHAYKOHS

bu6moreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas padoTa no teme «MarHutHoe
moJjie. DNeKTPOMarHUTHAS WHTYKITHS

bu6moreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOgHBIE MEXaHUYECKHUE KOJICOAHU.
I"apmonnueckue konebanus. Y paBHEHHE
rapMOHHYECKHX KoJjiebanui. [IpeBpamenue
SHEPruu

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

13

JlaboparopHnas pabota «lccnegoBanue
3aBUCHUMOCTH TEpH0/ia MaJbIX KoJeOaHu
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChl

rpy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIC KOJICOAHUS B UACAIbHOM
KoJiebaTeIbHOM KOHTYpE. AHAIOTHUS MEXTY
MEXaHUYECKUMU U DIIEKTPOMArHUTHBIMU
KOIeO0aHUsIMU

bubnuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPruM B UICaTHHOM KOJIeOaTeIbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

[IpencraBieHue o 3aTyxaromMX KOJIeOaHUIX.
BoiHyX/IeHHbIE MEXaHUYECKUE KOJIEOaHMUsI.

bubmmoreka [{OK

16 Pe3onanc. BeinyxieHHbBIE https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHbIE KOJeOaHus
[lepemennblii TOk. CUHYCOUIAIbHBIN
17 IIEPEMEHHBIN TOK. MOIITHOCTh NEPEMEHHOTO bubnuorexa [JOK
TOKa. AMIUTUTYJHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ff0cbd34
3HAYEHUE CUJIbI TOKA U HANIPSHKEHUS
18 Tpanchopmarop. [IponsBoacTso, nepenaya
1 OTpeOIeHUE IEKTPUUECKOMN SHEPrun
YCTpoHCTBO U MPAKTHYECKOE IPUMEHEHUE
19 AJIEKTPUYECKOTO 3BOHKA, F'€HEpaTopa bubmmorera LOK
N https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, JIMHUH dIeKTponepeaay
DKOJIOTrHYeCKHE PUCKU ITPU IIPOU3BOJICTBE
20 aneKTpo3Hepruu. KynpTypa HCmoib30BaHus
3JIEKTPOIHEPT U B MIOBCEAHEBHOM KU3HU
MexaHnuecKue BOJIHbI, YCIOBHS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuoreka [JOK
paclpoOCTpaHEHUs U JIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHnsie 1 MPOAOIbHBIE BOJIHBI
29 3Byk. CKkOopoCTb 3ByKa. [ pOMKOCTb 3ByKa. bubnuoreka [IOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
23 ONEKTPOMAarHUTHBIE BOJIHBI, UX CBONCTBA U bubnuoreka [IOK
ckopoctsb. [IIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI PaTUOCBA3U U TEIEBUICHMUSL.
PasButne cpencts cBs3u. Pagnonokanus
25 KonTtponrHas padota «Konebanus u BOITHBI» bubmiorexa LIOK

https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMOIMHENHOE PacIIPOCTPAHEHUE CBETA B

26 OJTHOPOIHOM cpejie. ToueuHbli HCTOYHUK bubnmorexa LHOK
P pedte. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
27 CBTepTa [TocTpoenue n300 a)KCEI/If/'I B IIJIOCKOM brbamorexa LOK
' p p https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomiienne ceera. [lonHOe BHyTpeHHEE
28 oTpaxkenue. [IpenenbHbIN yroi MmojgHoro brbmmorexa [OK
p P yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKCHHUS
29 JlabopaTtopHas pabota «3mepenue bubmuorexa [JOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3odpaxeHuii B TUH3E.
30 ®dopmyra TOHKOH JIMH3BI. YBelUYeHHe Bubmmorexa [IOK
pMY. ’ https://m.edsoo.ru/ffOcddle
JIUH3bI
31 JlabopaTtopHnas pabora «lccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)
Jucnepcus cera. CiioKHBINA COCTaB OEIIOTO
32 ceera. L[et. JITabopaTopHas paboTta
«HaOnronenue qucrnepcuu cBeTay
33 Wnrepdepenmus creta. Judpakmus ceera. bubnunoreka [JOK
JudpakunoHHas penéTka https://m.edsoo.ru/ff0ced22
34 ITomtepedHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonmapusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpUOOPHI U YCTPOICTBA U
yCIOBUS UX 0€30MacHOTO MPUMEHEHUS
['paHuIBl MPUMEHUMOCTH KIACCUYECKOM
. bubmuoreka [JOK
36 MexaHukd. [locTynatel cenuansHON Teopun

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCHTENBHOCTh OJHOBPEMCHHOCTH.

bu6mmoreka [IOK

37
3ameieHre BpeMEHHU M COKpAIEHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHEprusi ¥ UMIYJbC PEISITUBUCTCKOM
38 yacTuibl. CBS3b MACChl C SHEPTUCH U bubmorexa LHOK
1ot P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUsl IOKOS
39 KonTponsnas padora «Ontuka. OCHOBbI bubnuorexa [JOK
CIIELIMAIBHOM TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. opmyna [1nanka. Jueprus u bubnnorexa [JOK
UMITYJIBC OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeITHE U HccienoBanne Gpotodddekra. bubmuorexa [JOK
Omprter A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorpdekra. YpaBHeHUE
42 BﬁHMTegHa n%)l(b@oma(b;ema «KpacnHas Bubmmorexa [IOK
g - EP https://m.edsoo.ru/ff0d015e
rparuiay Gororddexra
43 JaBneaune cBeta. OnbiTel [1. H. JIeGenena. bubmuorexa [JOK
XUMHAYECKOE IEHUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuueckre ycTpoiCcTBa U MIPAKTUUECKOE
44 puMeHeHue: PoTorneMeHT, GOTOTATIHK,
COJIHEYHas OaTapesi, CBETOIUO.]
45 Pemenue 3aga4 no reme «3J€MEHTBI bubnuoreka [JOK
KBAHTOBOM OMTHUKM https://m.edsoo.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL
46 Pesepdopna no paccestHuIO 0-4acTH Bu6mmorexa LIOK
PEOpA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNnb aToMa
47 [Tocrynatel bopa bubmorexa HOK

https://m.edsoo.ru/ff0d0afa
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Wznydenue u norsomieHne GOTOHOB MPH

48 IIepexo/ie aTOMa € OJTHOTO YPOBHS SHEPTUU bubmmorexa HOK
. https://m.edsoo.ru/ffOdOafa
Ha Apyroui. Buasl criekTpos
BonoBrle cBolicTBa yacTull. BoiHEI e

49 Bpoitna. KopryckynsipHO-BOIHOBOM bubnuorexa [JOK
nyanu3M. CIIOHTaHHOE M BBIHYXKJIEHHOE https://m.edsoo.ru/ff0d0ca8
U3JTy4yeHue
OTKpBITHE PaIMOAKTUBHOCTH. OTIBITHI

50 Pesel;(bopﬂz IO OTIPEJICIICHUIO COCTaBa brbmmorexa [OK

https://m.edsoo.ru/ff0d0fd2
PaIMOaKTHBHOTO M3ITYICHUS
CaoiicTBa anbda-, 6era-, raMMa-u3TydeHUsI.

o1 BinsiHue painoakTHBHOCTH Ha KUBBIE
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTpOHA. M30TOMBIL.

59 Anbda-pacniag. DNEKTPOHHBIN U bubnuoreka [IOK
MMO3UTPOHHBIN OeTa-pacman. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4yeHue
DHeprus CBA3U HYKJIOHOB B sifipe. SnepHbie

53 peakuuu. Snepuslii peakrop. [Ipodiemsl, bubnuoreka [JOK
MEePCIEKTUBBI, SKOJIOTHYECKUE ACTIEKThI https://m.edsoo.ru/ff0d1356
SIEPHON SHEPTETUKHI
DnemeHTapHbIe YacTHIIbI. OTKpPBITHE
MO3UTpOoHA. MeToAbl HAOMIOACHUS U

54 PErucTpalyu 3J€MEHTAPHBIX YaCTHII. bubnunoreka [JOK

Kpyraslii cton «PyH1aMeHTalIbHbIE
B3auMoieiicTBus. EquHCTBO (husnueckoi
KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38
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55

Bun 3Bé3anoro Heba. Co3Be3aus, spKue
3Bé3I[I)I, IIJTAHETBI, UX BUIUMOC IBUKCHUC.
Conneynas cucrema

56

Counne. CosiHeyHast aKTUBHOCTE. VICTOYHUK
sHepruu CoJiHIIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHbBIE XapaKTEPUCTHKHU.
3BE3BI INIABHOM MOCIEA0BATEILHOCTH.
Buyrpennee ctpoenune 38€31. COBpeMEHHbBIE
MIPEACTABIICHUS O TIPOUCXOKICHUU U
sposrroru CoJIHIA U 3BE3NT

58

Mneunsiii [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lanaktuxe. ['anaktuku. YEpHbIE ABIPHI B
Allpax rajlakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonbiioro B3peiBa. PennkroBoe nsnydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJOTMYECKOM, COLIMAILHON U STUUECKOM
cdepax AeaTenbHOCTH YelloBeKa

63

Ob6o6uaromuit ypok. Ponb u mecto pusuku
Y aCTPOHOMHH B COBPEMEHHOM Hay4IHOU
KapTUHE MUpa




Ob6o6maromuii ypok. Ponb pusnueckoit

I[TPOTPAMME

64 TEOpHUH B ((OPMUPOBAHUH TPEACTABICHUHN O 1
¢bu3nvecKkoil KapTHHE MUpPa
O6o06maromuii ypok. Mecto uzndeckoit
65 KapTUHBI MUpa B 00ILIEM PsIly COBPEMEHHBIX 1
€CTECTBEHHO-HAYUHbIX MPEICTABICHU O
IpUpoJie
66 PesepBHbIl ypok. MarautHoe noie. 1
DneKTpOMarHUTHAs MHAYKLNS
67 PesepBHbIi ypok. Ontuka. OCHOBBI 1
CHeIHabHOM TEeOPUH OTHOCUTENBLHOCTU
68 Pesepnbiit ypok. KBantoBas ¢usuka. 1 bubnuorexa [IOK
DJIEeMEHTHI aCTPOHOMHUH U acTPO(PHU3UKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

Jlutepartypa nJis1 yuureJisi

[Ipumepnass mporpamma cpeaHero (MOJHOTO) oOmiero oOpa3oBaHus 1o ¢(u3uke sl NpodUIbHOTO ypoBHS (muchbMoO JlemaprameHTa

rOCY/IapCTBCHHOM MOJUTHKH B 00pazoBanuu MunuctepcTBa oopazoBanus u Hayku Poccuu ot 07.07.2005 Ne 03-1263)

[Iporpamma no ¢pusuke mias 10-11 knaccoB 061eoOpa3zoBaTeNbHBIX YupexkaeHui (0a30Bbiii 1 mpoduiabHbINA ypoBHHU) (aBTOpHI B.C. [laHIONIEHKOB,

0O.B.KopuryHosa).

VYuebnuk I'.S1. Msxumes, b.b. bByxosues, H.H. Corckuit «®u3uka 10 knacc: yaeOHUK Ui 0011e00pa3oBaTeIbHbIX YUPEXK ACHUN: 0a30BbIM U

npodunbHeId ypoBHU»,M.: «I[IpocBemenue», 2010.

VYuebnuk I'.51. Msxuies, b.b. byxosues, B.M. Yapyrun «®usuka 11 knacc: yqeOHUK a7 0011€00pa3oBaTeNbHBIX YUpExkAeHUH: 6a30BbIN U

npopuibHbI ypoBHI»,M.: «IIpocsemenuer, 2010.

PeivkeBuu A.I1. CoopHuk 3amau no ¢uzuke s 8-10 kiaccoB cpeaneit mkoibl. — 12-e u3a.- M.: «Ilpocsemenue», 1988


https://m.edsoo.ru/ff0d1784

KonTtponsnsie padots! o ¢pusuke: 10-11 kin.: Ku. [{ng yautens / A.E.Mapon, E.A.Mapon.- 2-e uza.- M.: «IIpocsenienney, 2004

JleMOHCTpaIMOHHBIN KCTIEPUMEHT 110 (pru3uke B cpenueit mkose. U.1. Mexannka, MOJIEKy/IsipHas (PU3HKa, OCHOBHI AIeKTpoauHaMukw. [lo pen.
A.A. Tlokposckoro. 13z 3-e.- M.: «IIpocsemenuer», 1978

OBenunk J.E. u np. Meroauka npenogaBanus Gu3nku B cpenHeit mkosie: Mexanuka: [locodue mnst yautens. 2-¢ usn.- M.: «IIpocsemnienuey,
1986

Kuppsnos A.Il., Kopurynos C.M. Tepmonnnamuka u MojiekyasipHas usuka. - M.: «IIpocseuienne», 1977

I'mazynos A.T., Hypmunckuit .W., [lunckuii A.A. Meroauka npenoaaBanus pU3NKU B CpeHEN 1IKoJe: DIEKTPOAMHAMHUKA HECTAlMOHAPHBIX
seieHui. KBanroBas ¢usuka.: [locodue ans yaurens. 2-e usa.- M.: «IIpocsemerne», 1989

®usuka. 9-11 kaccsl: MPOEKTHas AeSATeNbHOCTD yuanuxcs/ aBT.-cocT. H.A. JIsimapeBa. - Bonrorpan: Yuurens, 2008
I'opnosa JI.A. UuterpupoBanusie ypoku pusuku: 7-11 xnaccel. — M.:BAKO, 2009
Hemuenko E.A. Hecranmaptabie ypoku ¢uszuku. 7-11 knaccel. - Boarorpan: Yuutens-ACT, 2002

Ypoku ¢usznku ¢ npuMeHeHneM HHGOPMAIIMOHHBIX TeXHOJIOTHN. 7-11 kimaccel. MeToanueckoe mocoOue ¢ AIeKTPOHHBIM MpuiiokeHunem / 3.B.
AnekcannpoBa u ap. — M.: «['mo6yc», 2009

JlnTepatypa 1Jis1 yyauuxcs

VYyeonuk I'.A. Msxumes, b.b. byxosues, H.H. Corckuii «®usnka 10 kimacc: yueOHUK 11 0011€00pa30BaTENbHBIX YUPEIKICHUN: 0a30BbIA U
npodunbHeIi ypoBHU»,M.: «I[IpocBemenue», 2010.

YueOnuk ['.51. Mskumes, b.b. byxosues, B.M. Yapyrun «®usuka 11 knacc: yueOHUK I 0011€00pa30BaTeNbHBIX YUPEKACHUN: 0a30BbIA U
npodunbHeIi ypoBHU»,M.: «I[IpocBemenue», 2010.

PeivkeBuu A.I1. CoopHuk 3agau no ¢pusuke ais 8-10 kiaccoB cpeaneit mkoibl. — 12-e u3a.- M.: «IIpocsemenue», 1988
KupsbsuaoB A.Il., KopmrynoB C.M. Tepmoaunamuka u MosiekyssipHas ¢pusuka. Kua. s yuammuxces - M.: «IIpocsemenue», 1977
M.U. brynos becenst o gusuke. — M.: [Ipocsemienue, 1964

[Ipensman S.U. 3anumarensnas ¢usuka. M.: Hayka., 1983

Tapacos JI.B. ®usuka B npupone: Ku. lns yqamuxcs. - M.: «IIpocsemenue», 1988



Mapxk Kontyn. Mup ¢usuku. — M.: «Jlerckas nutepatypay, 1987

Y4eOHOo- npakTHYecKOe H Y4eOHO-/1a0opaTopHOe 000py/10BaHHe

Paznmarounblii MaTepual sl MPaKTHYECKUX U TaOOPaTOPHBIX padoT

EI'3-nabopatopust

Menuapecypcsl

du3nka B MIKOJE. DIEKTPOHHBIE YPOKHU U TECTHI. JIBMKEHHE U B3aUMOICUCTBHE Tell. JIBUKEHUE U CHIIBI

®du3zrka B 1IKoJIe. DJIEKTPOHHbIE YPOKHU U TecThl. PaboTa. MomuocTs. DHeprus. ['paBuranus. 3aKOH COXpaHEHUs! SHEPTHH.
®u3nka B HIKOJ€E. DIEKTPOHHBIE YPOKHU U TECThI. MOJIEKyIsipHas CTPYKTypa MaTepuu. BHyTpeHHsIs1 SHeprusi.

®du3uKa B IIKOJE. DICKTPOHHBIE YPOKU U TECThI. DIEKTPUUECKHUE MOJsl. MarHUTHbBIE MOJIS.

®du3uKa B IIKOJIE. DIEKTPOHHBIE YPOKH M TECThI. DNEKTpUUecKui TOK. [loiydenue u nepenaya 3neKTpOIHEPTUU.

VYpoxu puzukn Kuprma u Medoaus . 10,11 kmace

Ypoxku puzuku ¢ npuMeHeHneM HH(POPMAITMOHHBIX TEXHOJOTHH. 7-11 Kiaccel. MynbTUMEAMITHOE TPUIIOKEHHUE K YPOKaM.

http: //class- fizika.narod.ru./prog.htm
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