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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro0 YpOBHS Ha YPOBHE CpeaHEro oOIlero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW MHporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yu€roMm QenepanpbHOil padodeil mporpaMMbl BOCHHUTAHUS U
KOHUENIMU TIpernojaBaHus ydyeOHoro mpeamera «@Dusumka» B 00pa30BaTEIbHBIX
OpraHu3aIusiXx Poccuiickon Oenepanun, pean3yOIINX OCHOBHBIE
oOpa3oBaTeiabHbIE IPOTPaMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—-11 kiaccoB npu 00yueHun
X (Qu3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OGI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METAIPEAMETHBIM Pe3yJibTaTaM OOY4YEeHUSs, a TaKxKe
YUUTHIBAET HEOOXOJAMMOCTb peaju3allii MEXIPEIMETHbIX CBs3ed (QU3MUKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Hell onpenensitoTcss OCHOBHBIE
e U3ydeHus (GU3MKU Ha YPOBHE CpeHero oOIiero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (U3MKHU: JMYHOCTHBIE, MeETaIlpeJIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca U3k Ha 6a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHBIE Pe3yIbTaThl 10 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka O HaumOosee OOIIMX 3aKOHAX MPUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHU 00 okpyskaromeM Mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUI €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBJICHHUM, HM3ydyaeMbIX XHMHUEH, OHOJIOTHEH,
bu3mdeckoir reorpadueri um  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMeHeHHEe  (U3NYECKUX 3HAHUW  ONpefeNseT XapakTep U pa3BUTHE
pa3zHO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJIYYEHHUsI HOBBIX MAaTe€pUalioB C 3aJlaHHBIMU CBOWCTBaAMU U Jpyrux. M3yueHwue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
mMupa oOydarommxcs, B (HOPMUpOBAHWE YMEHUW NPUMEHSTh HAyYHBIH METOJ
MMO3HAHUS TIPU BHIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUI.

B ocHOBY kypca hu3uky 1151 ypOBHS CPETHETO 00I1IeT0 00pa30BaHMS MOJIOKEH
P UAEH, KOTOPbIE MOKHO pacCMaTPUBATh KAaK MPUHIUIIBI €70 MOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIHOYAET Kak
BOIIPOCHI KJIIACCUYECKOM, TAK U COBPEMEHHOMN (DU3UKH.



Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (HU3UKU
o0beUHEH BOKpYr (Qu3nuyeckux Teopud. Beaymum B Kypce sBisercs
(opMHpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€puH, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanusi TpeArnosiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (PU3UUYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(u3HKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMHU MPOoOIeMaMH.

Hoes npuxnaonou nanpaenennocmu. Kypc ¢pusuku npeamnosaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHUX M TEXHOJOTMUECKHX MPHUIIOKEHUN HM3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX JKOJIOTHYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM palliOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTMUECKONH O€30MacCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBIsOTCA (u3nUeckue Teopun (popMUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JJIsSI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOAX0/l B Kypce (U3MKU peallu3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEITebHOCTH 00YyYarouiuxcs.
J11s1 6a30BOT0O YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMBI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U TAOOPATOPHBIX PabOT, KOTOPHIE B IPOTpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMI CIUCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Bbinenenne B yka3aHHOM MepedHe Ja0OpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBISETCS YYaCTHUKaMH 00pa30BaTEIbHOIO Mpoliecca
UCXO0Nd U3 O0COOEHHOCTEW IUIAaHMPOBAHMS M OCHaIleHUsa KaOuHeta ¢(usuku. Ilpu
3TOM O0€CcleyuBaeTCsl OBJIAJECHUE OOYYaIOIIMMUCSH YMEHHUSIMH IPOBOIUTH
KOCBEHHbIE W3MEpPEHUs, UCCIENOBAaHUS 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH U
[IOCTAaHOBKY OIIBITOB 110 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHKE YAENSETCS PEIIEHUIO PACUETHBIX U KAU€CTBEHHBIX 3a/1a4.
ITpu 3TOM 117151 pacUETHBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoii MOMAENBbIO, TO3BOJSIOUINE TMPUMEHSATh M3YyUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOrO pas3fesia Kypca, TaK M UHTErpuUpys 3HaHUS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBJISIIOTCA 3aJaHUS HA
OOBSCHEHHE NPOTEKaHUsI (PU3MYECKHX SIBJICHUNW W MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrouue BbIOOpa (PU3MYECKON Mojenu sl CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ tpedoBanusmu @I'OC COO k maTepuaabHO-TEXHUUYECKOMY
oOecreueHnto y4yeOHoro mpouecca 0a30BbI YpOBEHb Kypca (PU3MKU Ha YPOBHE
cpeaHero oOIIero oO0pa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
KabuHeTta (U3UMKU WM B YCJIOBUSX HHTEIPUPOBAHHOrO KaOWHETa MpPEeAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKiIa. B xabuHeTe (PU3MKH AOKHO ObITH HEOOXOIUMOE
nabopaTtopHoe OOOpYyIOBaHHWE ISl BBINOJHEHUS YKa3aHHBIX B MPOTpaMMe IO
($u3HMKEe YUEHUYECKUX PAKTUUECKUX padOT U JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH UM  00O€CcleurBaeT MOCTAaHOBKY
NEPEUMCICHHBIX B IMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALMM IS
UCCJICIOBAaHUS  U3Y4YaeMbIX SIBJICHUMH M  TIPOLECCOB, OMIHMPUYECKUX H
(yH1aMEHTaJbHbIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE [JIsi YYCHUUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUE TEMaTHYECKMX KOMIUIEKTOB M OOECIeYMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOro 00OPYIOBaHUSL JOKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUE IM(PPOBBIX 1a00paTOpuil.

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

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUuxcsi K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX MHTEUIEKTyaJbHbBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

e DPa3BUTHE IPEJCTABICHUI O HAYYHOM METOJI€ MMO3HAHUS U (OPMUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KaIOILUM SIBJICHUSIM;

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

e (¢opMUpOBaHHE YMEHUH OOBACHATH SBJICHUS C HCIOJb30BAHUEM
(¢u3nYecKX 3HaHUN U HAYUHBIX JOKA3aTENIbCTB;

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

JlocTrkeHue 3TUX Leneld 00ecrneunBaeTcs PeleHuEM CIIEeAYIOIUX 3a71a4 B

npoliecce U3ydeHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus:

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHSAX, BKIIOYAs MEXAHHMKY, MOJEKYSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;

e (opmupoBaHHE yMEHUH NPUMEHITh TEOPETUUYECKUE 3HAHMUS  JUIS
OoOBsICHEHHS (PU3NYECKUX SBICHUH B NPUPOAE U Uil TNPUHATUSA
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOCHHME CIOCOOOB pEUICHUS pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOU
dbuzndyeckod MoOAENbIO, 3a/lad, MOAPA3yMEBAIOIIUX CAMOCTOSITEIHLHOE
co3JlaHue PU3NUECKON MOJEIH, aICKBATHOU YCIOBUSIM 3aJ1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay,

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEIACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHallu3a W HMHTEpHpeTaruu uHOOpMaInH,
OTpeieNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOTO Pe3yJIbTaTa;

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

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepeyYeHb Ja0OpaTOPHBIX U
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JICJIAa€T BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAOOT U OMBITOB € YYETOM MHIUBHIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posb 3KCIiepuMeHTa ¥ TEOPUU B IIPOLECCE TO3HAHUS PUPOABL. DKCIIEPUMEHT
B (hu3HKe.

MopaenupoBanue (U3MUYECKUX SIBIEHUN M mpoleccoB. HaydyHble rumotessl.
duznyeckrue 3aKOHbI U TeopuH. ['paHuIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOHN AEATETbHOCTH JOJEH.

Llemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIUH HAa OCH CHUCTEMBbI KOOPJMHAT.
CiioxeHue nepeMenieHni U CJI0KEHNE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTA KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH U TEpeMEIICHUA
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

Kpuponmnueitnoe aprxenue. JIBi>KkeHne MaTepruaaibHON TOUYKH IO OKPYKHOCTH
C MOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon u yactora obpameHus. LleHTpocTpeMUTEILHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JBH>KEHUE CHAPSI0B, LICMIHBIE U PEMEHHBIE NTEpEIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTFOCTPAIMS KHHEMATHYECKHUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HaGmionenne aBukeHHsl Teia, OPOIIEHHOrO MOJA YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaICHUS.

HanpagneHnne ckopocTy Ipu ABUKEHUU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJIEIOBATEIILHBIE pPAaBHbIE MPOMEKYTKH BPEMEHM TNIPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NuepunanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuanbHOM TOUKU. TpeTuii 3akoH HproTOHA /111 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHU MPU IBHX)KEHUU TeJa B KUIKOCTU UJIU ra3e.

[TocTynarenpHOE M BpaniaTeIbHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudeckne ycTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHUE MacC B3aMMO/ICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Vuenuueckuii skcnepumenm, nabopamophvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



NccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3ZHUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pasiie, OT ux AedopMaliui.

HccnenoBanue yciioBUl pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpaIlCHUSI.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE MMIYJibca Tella. 3aKOH COXpPaHEHMs] HMITYJbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuajibHOW TO4ykH. Teopema 00 H3MEHECHHH
KMHETUYECKON DHEPTHH.

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

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HEIMOTEHIIUATIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON YHEPTUM CUCTEMBI TeJl. 3aKOH
COXpaHEHHS] MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNMPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MAATHHKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPruu
TeJa Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUYECKOM TEOPUU M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBmxkeHue. Juddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICCTBUSA YacCTUI[ BemlecTBa. MoOJEnu CTPOEHHS Ta30B, JKUIKOCTEU U
TBEPIBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJienieil. Macca u
pa3mepsl MoJiekyi. KonnuectBo BemecTBa. [loctossHHass ABorapo.

TemnoBoe paBHoBecue. Temmneparypa u €€ uamepenue. Illlkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAs TeMmrmeparypa Kak Mmepa
CpeIHEW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. l[llkana
temrnieparyp KenbBrHa. 1'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianeipona.
3akoH [lanbroHa. M30mponecchl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. [ 'paduueckoe mpeacTaBiIeHUE H3OMPOIIECCOB: H30TEpMa, H30X0Da,
uzo0apa.

TexHuueckue YCTpOWCTBA W TMPAKTUUECKOE TMPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

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

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJICKYJISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAT€ HA OCHOBE HM3MEPEHHUI
00BEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U crIocO0bI €€ m3MeHeHus. KonmmuecTBo TermaoTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HJealbHOrOo  Tra3a.  Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosuecTBO TEmIOTHI pH TeTionepeaaye.

[Tonsitue 006 aamabatHom mpomecce. I[lepBwIii 3aKOH TEPMOJMHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I 'paduueckas
UHTEpOpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh NpoLieccoB B MPUPO/IE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KosdduuueHt nonae3Horo
nercTBus TerioBor MamwuHbl. [ukn Kapuo m ero kod3¢g@uiieHT IMoJae3HOTO
JNEeNUCTBUS. DKOJIOTMYECKHUE MPOOIEMBbI TETIOPHEPTETUKH.



TexHuueckue yCTpOWCTBA U MPAKTUYECKOE MPUMEHCHHUE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKU TOJ] JCHUCTBHEM CXATOTO BO31yXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEM TpeHUsl (BUACOIEMOHCTPALIHS).

N3menenune BHyTpeHHEN SHEPrUuu (TeMIepaTypbl) Teja Ipy Terionepeaaye.

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

Mopenu napoBoil TypOUHBI, TBUTATENIs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HackimieHHbId Tap. YjaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucrammuueckue u amopdHbie Tesna. AHU30TPOIKS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBienue wu
KpUCTaJTU3alus. Y nenbHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MAaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kurnienune npy noHM>XKEHHOM J1aBJICHUH.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus U MJIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3znen 4. JinekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
DJIeKTpU3anus Te. DNEKTPUIECKUM 3apsa. J(Ba BUaa SIEKTPUUECKUX 3apsa0B.
[IpoBOHMKH,  [OHMAJIEKTPUKA W TMOJAYOPOBOAHUKU.  3aKOH  COXPaHCHUS
3JIEKTPUYECKOT0 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe mnosie. Hanpsoxk€HHOCTh  anexkrpuueckoro mnoid. [IpuHinun



CYIIEPIIO3ULIMUA DIIEKTPUYECKUX TMOJIeU. JIMHUM HANpsKEHHOCTU JIIEKTPUYECKOTO
TTOJISL.

Pabota cun anektpocraruueckoro nous. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOHMKM M AUAPIEKTPUKH B AJIEKTPOCTATUYECKOM Toje. [udnmekrpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh MIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOPA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTaTUUECKass 3alluTa, 3a3eMJICHHE HIIEKTPOIpPUOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBINA annapar, CTPYUHbBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HARNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPHUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuit mok. Toku ¢ paznuunvix cpeoax

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

Hanpsixenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COETMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONPOTHUBICHUE HCTOUYHHMKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3eKkTpruyeckoi nenu. Koporkoe 3aMbIkaHue.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUUYECKU TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

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



DJIEKTpUYECKU TOK B ra3zax. (CaMOCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Momuus. [Inazma.

TexHuueckne yCTpoOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKa, DJIEKTPOHArpeBaTeIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]I, TAIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

3aBUCUMOCTh COTMPOTUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIA/IN TONIEPEYHOT0 CEYEHUSI U MaTepHaia.

CwmeranHoe coeIMHEHNE MMPOBOTHUKOB.

[Ipsmoe wu3MepeHue dIaeKTpoABUXKYIIeH cuibl. KopoTkoe 3ambIKkaHue
raJbBaHUUYECKOTO AJIEMEHTA U OIlEeHKa BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI TIPOBOIUMOCTD TUOJA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHA B 10 kimacce OCyIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMuh MaTEMaTHKH,
OuoNOTNY, XUMHH, TeoTpaduu U TEXHOIOTUH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3MYecKas BEIMYMHA, 3aKOH,
Teopus, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabosna, runepOona, ux rpauKku U CBONCTBA, TPUTOHOMETPpHUUYECKHE (DYHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTRO,
BEKTOPHI U UX MPOEKIMU HA OCU KOOPANHAT, CI0KEHHE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEJayH, TEILUIOBOE PaBHOBECHE),
AIIEKTPUUYECKUE SIBJICHUSI B )KUBOU MPUPOJE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIECTBA, MOJISIpHAs Macca, TeIUIOBbIE CBOMCTBA TBEPJIBIX T, )KUIAKOCTEH U T'a30B,



DNEKTPUYECKHE  CBOMCTBA  METAJUIOB,  DJIEKTPOJUTHYECKAas  JTHCCOLMALIMS,
rajbBaHUKa.

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

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBUTATelb BHYTPEHHETO
cropaHusi, maponasi TypOuHa, OBITOBON XOJIOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHHU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJI€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIbHbBIC puoOpHI,
AIEKTPOOCBETUTENbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[TocTtosiHHbIE MarHuThl. B3anmMoneiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHON MHAYKIUU. [IpUHIMT Cyneprno3uuy MarHUTHBIX MOJEH.
JlvHMM MarHuTHOM WHAYKIUH. KapTMHa JMHUA MArHUTHOM WHIYKIIMW I1OJIS
NOCTOSIHHBIX MAarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TOJIsl JJIMHHOTO MPSIMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKU ¢ TOKOM. OnbIT DpcTena. BzaumoeiicTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

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

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BeKTOpa MarHUTHOU
UHIAYKUUHA. OJEKTPOABMIKYIIAs CHJIA MHAYKUMUA. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu Gapanest.

BuxpeBoe »anekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHUH B
IIPOBOJAHUKE, IBUKYIIEMCS IOCTYNATEIBbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOJBIKYIIAs  CHia
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHTYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABIKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Paspnen S. KoneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
Napmonnyeckue konebanus. [lepuon, vacrora, ammuTtyna u ¢asza KojeOaHUM.
[IpyxvHHBIM MasATHUK. MareMaTU4eCKU MasSTHUK. YPAaBHEHHE TapMOHHUYECKUX
kosieOanuii. [IpeBpanieHne SHepruy Mpu TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCAUTHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHUYECKUMH H
ANeKTpoMarHuTHeIMU Konebanuamu. @dopmyna TomcoHa. 3akoH coXpaHEHHs
SHEPI'uM B UJEATBHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHyKI€HHbBIE DIIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHUHYCOUIANbHBIM TEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs 3JEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHnyeckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUH JICKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJeOaTEIbHOM CHCTEMBbI (MPYXUHHBIA WA
MaTeMaTUYeCKU MasTHHK).



HaGmonenue 3atyxamommx KojaeOaHuu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJNIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mocieoBaTEIbHOM COCIMHEHHUU PE3UCTOpPA, KaTYLIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanue nepeMeHHOTO TOKA B LIETIH U3 MOCJIEI0BATEIBHO COCTMHEHHBIX
KOHJeHCaTOopa, KaTyIIK! U pe3UCcTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W MOpPOJOJIBHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXCHUE, MPEIOMIICHUE, MOsSpU3anus, AUPpaKius,
unTepdepennns. CKOpoCTh ANMEKTPOMATHUTHBIX BOJH.

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

[TpuHUMIIBI pagUOCBA3U U TeAEBUICHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHNE OKPY’KAIOIIECH Cpeibl.

TexHuueckne yCTpOWCTBA M NPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHHsI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGnronenue cBsi3M TPOMKOCTH 3ByKa WM BBICOTHI TOHA C aMIUTUTYJIOM H
4acTOTOU KOJIeOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIIEHHUE,
noJiipu3anus, 1upaxus, nHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOU cpexne. JIyu cBera. TouedHbI HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOTIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUA.

HNucniepcus cseta. ClioxHBIN cocTaB 6enoro cBera. L[BeT.

Coluparoiue u paccenBaroiue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYeCKasi cuia TOHKOW jauH3bL. [locTpoeHue n3o0OpakeHuil B COOMPAIONTUX U
pacceuBarouX JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJTUUEHUE, 1aBAEMOE JIMH30i.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hubpakuusa cseta. JudpakinuoHHas pemérka. YcCIoBUE HAOIIOACHHUS
[JIABHBIX ~MaKCUMyMOB TIpM NAaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuuecknue ycCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpssMoMHEHHOE pACHPOCTPAHEHUE, OTPAXKEHHUE M IPEIOMIIEHHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHoe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucnepcuu cBera.

[Tonydyenune cnekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonydyenue cniekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEMIETKHU.

HalGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi

N3Mmepenne nmokazarens NpeIoMIICHHS CTEKJIA.



HccnenoBanue cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pa3zznesn 6. OcHOBBI cIeNMATIBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTh MOIYJIS CKOPOCTU CBETAa B BAKYYME,
MPUHLIMI OTHOCUTEIBHOCTH DUHILTEIHA.

OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpAILCHUE
JUTAHBL.

9H€pFI/I$I 1 UMITYJIbC peHHTHBHCTCKOﬁ qaCTHULBbI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. 3Hepr1/151
ITOKO4.

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMIyJbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTerHa s Gorodrddekra. «KpacHas rpaHuUIia
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[Inanerapnas mopmens aroma. lloctynater bopa. M3nyduenme u mnormjomeHue
(GOTOHOB TpW TMepexojie aToMa C OJHOTO YPOBHS DSHEPTUHM Ha Apyrou. Bumsl
crekTpoB. CHEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

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

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHasu3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmronenue nuHevaToro cekTpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKA3bIBAIOUIME CJIOKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdop/a o onpeneneHnto coctaBa paguoakTUBHOTO
uanydyeHusi.  CpoiictBa  anbda-, Oera-, Tamma-uziydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hykmonnas mopens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NlydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

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

Anepusie peakuuu. /lenenue u cuHTE3 A1€EP.

Anepnsiii peaktop. TepmosmepHbiii cunTe3. [IpobiieMbl W TEPCIEKTHUBBHI
SAIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKkoi KapTUHBI MUpa.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHslil peakTop, arToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomsl

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHUS acTpoHOMUU. [IpuKiiafHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHUE.

ConHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa W 3BE3M.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/blI TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» I 3BE3J] TJIABHOM MOCJIEI0BATEIBbHOCTH. BHYTpeHHEE CTpOeHHE



3B€31. COBpEMEHHBIE NMPEACTABICHUS O MPOUCXOKICHUHU U »Bomounn CoyHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YUEpHbIE IBIPHI B sAIpax
raJaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM KOMITbIOTEPHBIX
NPWIOXKEHUH I ONpe/iesieHus MOJIOKEHUsI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1Us1 CEBEPHOTO MOTYIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponb ¢Qu3ukm ©u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIEHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0OBeKa, POJIb U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpA, pOJib (U3MUECKOW TEOPUU B
dbopMupoBaHUY MPEACTABICHUN 0 (U3HUECKON KapTUHE MUPA, MECTO (DU3UUECKOM
KapTUHBI MHpa B  00IIEeM psy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMH MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MYEcKass BEIMYMHA, 3aKOH,
TeopHsi, HaAOII0ICHNE, IKCIIEPUMEHT, MOJECIUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuka: pelleHHE CHUCTEMBl YPaBHEHHUM, TPUTOHOMETPHUUECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO, BEKTOPBI M MX NPOEKLUMH HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
NIPOW3BOJIHBIE AJIEMEHTAPHBIX (YHKIHMK, TPHU3HAKA TOJ00MSI TPEYroJbHUKOB,
onpeiesieHne MIOAau MI0CKUX GUryp u oobémMa Ted.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpoje, KoieOaTelbHbIE
JIBW)KEHUS B JKMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKAsI CTPYKTYypa TBEPBIX
TEJ, MEXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMUECKON PEIIETKY, CIIEKTPAIbHBIA aHAIIN3.



l'eocpaghusi:  marHuTHBIE TOMIOCA 3€MJIM, 3aJIeKW MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUW DICKTPOIEpPEAad, TIEHEPATOp IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pPAaAap, PAaAUONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpazoBanus (6a30BbIi YPOBEHB) JOIAKHO OOECIEUUTHh JOCTHUKEHUE CICAYIONIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIEC PE3YyJbTATHl OCBOCHUSI yUeOHOro mnpeaMera «Ou3nKay JTOIKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaromIMxcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HECHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pea3allii OCHOBHBIX HaIlpaBJICHUM
BOCIHUTATEILHOU €S TEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

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

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTU COBMECTHYKO JESATEIBHOCTh B MHTEpPECAX IPa)KJaHCKOTO
o011ecTBa, y4acTBOBaTh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIluy;

YMEHHE B3aUMOJICMCTBOBATH C COMAIIBHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C
uX (PYHKIIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh 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 (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

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

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIMTAHUSA:

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

5) Tpy10BOr0 BOCIIUTAHUSI:



MHTEPEC K PAa3NIM4YHBIM cdepaMm npodecCHuOHANbHON AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

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

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH Mo (QU3UKeE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENBCKYIO IEATETbHOCTh
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIpENeNSITh IENU JCSITEIIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUU UX
JOCTHXKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B  paccMaTPHBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTePHAbHBIX U HEMAaTePUATHHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEATEITLHOCTD, OIICHUBATH COOTBETCTBUE PE3YIIHTATOB
IEJISIM, OLICHUBATh PUCKH MOCJIEACTBUH JCSITEIIBHOCTH;
KOOPJMHUPOBATH U BBITIONHATH Pa0OTY B YCIOBHUSIX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibcKHe TeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3MUeCcCKON HAYKH;



BJIAJIETh HaBBIKAMH Y4e€OHO-MCCIIEIOBATEIBCKOW U MPOECKTHOHN JEATEIbHOCTH
B 00sacTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TOHUCKY
METOJIOB peHIeHHs 3a4ad (U3NUYECKOTO COJACP)KAHUS, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH II0 TOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpETAllMU, NPEeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX yUEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IJaHUN YYE€OHBIX TPOCKTOB B 00J1aCTU (DU3UKU;

BBISIBIIATH IPUYMHHO-CIICACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI JIsl JOKAa3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PELICHHS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE pEUICHHs 3aJa4d pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTENLHOCTH, B TOM YHCJIC TIPU U3YYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIHN OIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEAESITEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, TOIYCKAOLUE aIbT€PHATUBHBIC PEILCHUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOTO COAEpKAaHUS M3
UCTOYHHMKOB PAa3HbIX THUIIOB, CAaMOCTOSTENIbHO OCYILECTBISATh IIOWCK, aHaJIM3,
CUCTEMAaTH3alMI0 M UHTEPIpeTalni0o MHPOPMAlUU pa3lIUYHBIX BUIOB U (opm
HpeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX
3aJ1a4 ¢ cOOII0ACHNEM TPEOOBAaHUI SPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HWH()OpMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3Ha4YeHUs UH()OPMALIUK U 1IeJIeBOI ayTUTOPUH, BEIOHpasi ONTUMAJIbHYIO
dopmy mpencTaBICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eHCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH()JIMKTHI;



pa3BEPHYTO MU JIOTMYHO M3JIaraTb CBOK TOYKY 3pEHUSA C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHMMAaTh U MUCIOJIb30BaTh INPEUMYILECTBA KOMAaHIHOM U WMHIMBUIYaAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKAOr'0 YIEHA KOJUIEKTUBA;

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAVMHUPOBATh JEUCTBUA MO €€ IOCTHKCHUIO: COCTABIATH ILIAH JICHCTBUH,
pacupenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHiA
pe3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLEHUBATh WJAEHU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSBIATH TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
bU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJHCHHS TPAKTUYCCKON PabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUI;

JlaBaTh OICHKY HOBBIM CUTYaIIHUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

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

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCTBOBaTh (HOPMUPOBAHUIO M TPOSBICHUIO JSPYAUIIMH B 00JaCTH
(bM3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTh KOPPEKTHBBI B JIESITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEUCTBUHA M MBICIUTEIBHBIX TMPOIIECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUM;

KCTOJIb30BaTh MPUEMBI pe(ICKCUU NI OIIEHKH CUTYyalliu, BEIOOpa BEPHOTO
pelIeHus;



YMETh OILICHUBAaTh PUCKM U CBOECBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUYKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JeSITEIbHOCTH;

IpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYIUX TMpPU aHaIW3€ pPe3yIbTaToOB
JIeSITEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B npouiecce 10CTUX)KEHUSI TUYHOCTHBIX PE3YJILTATOB OCBOCHUS MPOrPaMMBbI 110
dbuzuke 78 ypoBHS cpeaHero oOlmero oOpa3oBaHHST Y O0OyYaromuxcs
COBEPILEHCTBYETCS AMOIIMOHAIBHBIN UHTEIIJICKT, Mpenoaararonun
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOILMOHAILHON c(ephl,
OBITh YBEpPECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTHPOBATBCA K
AMOITMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHE JACHCTBOBATH MCXOJSI U3 CBOUX
BO3MOXKHOCTEH;

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

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIFOJIBMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POb U MeCTO (Pu3Mku B (GopMUPOBAHUHU
COBPEMEHHOM HAay4YyHOW KApPTUHbI MHUpPAa, B PA3BUTUU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TETbHOCTH JIIOJIEH;

YUUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIENEH:
MartepualibHasi TOYKa, HHEpIMalibHas CUCTeMa OTCUETa, aDCOMIOTHO TBEPIOE TEIO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHun HU3NYECKuX 3a1ay;

pacro3HaBaTh (QpU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHHS BEUIECTBA U



AIEKTPOAMHAMUKHI: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE IBUKEHUE,
CBOOO/IHOE TAJIEHUE TeJ, JBUKEHHUE MO OKPY>KHOCTH, MHEPIUS, B3aUMOJICICTBUE
Ten, qud@y3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUJIKOCTEH M TBEPIBIX Te,
U3MeHEeHne Oo0BhEMa TeNl MPU HAarpeBaHUU (OXJIAXKIECHHUM), TEIJIOBOE PAaBHOBECHE,
UCIlapeHue, KOHJACHCAlUs, IUIaBJICHUE, KPUCTA/UIM3allUs, KUIEHUE, BIIAXKHOCTh
BO3J/lyXa, MOBBINICHUE JABJIEHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXKAYy MapamMeTpaMu COCTOSIHHS ra3a B M30IpOIeccax, dJAEKTpU3alus Ted,
B3aNMOJICVCTBUE 3aPAI0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cua,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTHsi, MOTCHI[MAIbHAs YHEPTUs, MeXaHUYeCKasl
paboTa, MexXaHWYeCKas MOIINHOCTh; IPU OMUCAHUU TMPABWIHLHO TPAKTOBATH
(GU3UYECKU CMBICI HCHOJB3yEMbIX BEJIIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MUECKUE BETUYMHBI: JaBJICHHE Ta3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTUYECKOTO JABUIKEHUSI MOJIEKYJI, CpeIHEKBaJApaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS JHEprusi, pabora rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOIO JBUTATENsI; TMPU OMHUCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMBIX BEIUMYHMH, UX
0o0O3HAaueHUsT W CAWHHIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIUE JIAHHYIO
(GU3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (IIPOIIECCHI), UCTIONB3Ysl (PU3NYECKHE BETUYMHBI: AIEKTPUUECKHUI 3apsi,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCTIOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS U EIUHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
TaHHYI0 (U3MUYECKYIO BEJIMUUHY C IPYTUMH BEIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
OPUHIUIT CYNEPHO3UIUU CWJI, MPUHIMI PABHOINPABUS WHEPUHUATIbHBIX CHUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBUXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBblii 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
GOpMYyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BhIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acT) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIUTIBI ICHCTBHSI MAIIIMH, PUOOPOB M TEXHUYECKUX
YCTPOUCTB; pa3ianyaTh yCIOBHUS UX 0€30MaCHOTO UCIIOJIb30BAHUSI B TTOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
IIPOIIECCOB C HCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOMPATh
YCTaHOBKY M3 MPEIIOKEHHOTO 000y I0BaHMSI, IPOBOIUTH OIBIT U POPMYITUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC MU3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJILHBIN CIIOCOO M3MEPEHHUS M HCIOJIb30BAaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH U3MEPCHHUI;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GUKCHpPOBATH PE3YJIBTATHI TIOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIUI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIICIOBAHMS;

co0JIro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEJACHUU UCCIICIOBAHUN B
paMKax y4eOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESATENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpPaTOpHOTrO
000py10BaHMUS;

pemiatb pacy€THhIE 3a7aud C SIBHO 3aJlaHHOM (DU3UYECKON MOJIETbIO,
UCTIOJNIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4H
BBIOMpPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (PU3HMUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMMBIE ISl €€ peIleHUs, MPOBOAUTh PAcUEThl U OLICHUBATh PEATHHOCTD
MOJIYYEHHOT'O 3HAYCHUSI (PU3NUECKON BETUUNHBL

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPANBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
IIENIOYKY PACCYXICHHM C ONMOpPONM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecKUe SIBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE MH(POPMAITMOHHBIC
TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYpPUPOBAHUS, WHTEPIPETAIIMU U TPEIACTABICHHUS
yu4eOHOM ¥ HAYYHO-TIOMYJSAPHOW WHPOPMAINU, TOJYYCHHOW U3 Pa3IUIHBIX
WUCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIYyIaeMyI0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TeXHOJIOTHH;

MCITOJIB30BaTh TEOPETUUCCKUE 3HAHUSA 1O (PU3HUKE B ITOBCETHEBHOM KU3HH TSI
oOecrnieueHus 0€30MACHOCTH MpH OOpalleHUH C NpUOOpaMU U TEXHUYECKUMHU
YCTPOWCTBAMH, NI COXPAHEHUS 370POBbS U COOJFOJCHHSI HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH Cpee;



paboTaTe B TIpynmne C BBINOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TPYyMHIbl, PALUMOHAIBHO pacHpeleisTh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJI€KBATHO OLEHUBATh
BKJIaJ] Ka)KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K koH1y o6yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOM KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKON AESATENbHOCTU JIOZAEH, IeJIOCTHOCTh U €IUHCTBO
(du3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJENei:
TOUCYHBIM AMEKTPUUECKUI 3apsij, Jy4Y CBETa, TOUCUHbII UCTOYHHUK CBETA, siiepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO SiApa MpH pEelIeHUH (DU3UUECKUX
3azay;

pacno3HaBaTh (pu3nMyecKkue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DM3MKH: DIIEKTPUYECKas MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JEWCTBUS TOKAa, B3aUMOJECHCTBHUE
MarHuToB, 3JEKTPOMAarHUTHas WHAYKUMS, JEHCTBHE MAarHUTHOIO TIOJs Ha
IOPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHuTHbIE KOJEOaHUS U
BOJIHBI, MNPSIMOJIMHEHHOE pacIpOCTPAHEHHUE CBETa, OTPAKEHHUE, IPEIOMIICHUE,
uHTepdepeHuns, audpakuus U TOOJIIpU3alMs  CBeTa, JAMCIEPCHs  CBeETa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE NaBleHHE, BOSHUKHOBEHUE
JUHEWYaToro CHEeKTpa aTroMa BOJOPOJAA, €CTECTBEHHAas M MCKYCCTBEHHas
pazoaKTUBHOCTD;

ONKCHIBaTh M3YYEHHbIE CBOICTBa BellecTBa (JIEKTPUUECKHUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pa3JIMYHBIX  Ccpel) WU
AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIOJIB3YSA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsJ]l, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONPOTHUBIIEHUE, PA3HOCTh MOTEHIUAJIOB, JIEKTPOABMKYILAs Ccuia, padoTa TOKa,
UHAYKIUS MarHuTHOro mnoiisd, cwia Awmmepa, cuwia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPIHsl 3JIEKTPUYECKOr0 W MAarHUTHOTO MOJEH, MEepUoJ M YacToTa
KosiebaHnii B KojeOaTelnbHOM KOHType, 3apsal U cuja TOKa B Tpolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#d, (QOKYCHOE pacCTOSHUE W
ONTUYECKasl Cuja JIMH3BI, MPU OMNUCAHUM MPAaBUIBHO TPAKTOBATh (PU3MUECKHIA
CMBIC]I HCIIOJNB3YEMBIX BEIUYMH, HMX OO0O3HAUeHHs M EAUHMIIbI, YKa3bIBaTh
(opMyJIbl, CBSI3BIBAIOLIME TAHHYIO (PU3NUYECKYIO BEIMUHHY C APYTUMH BEIUYUHAMY;

ONMCHIBATh H3YYEHHbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHl, HCHOJbB3Ys
(u3HUecKre BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPrus CBA3U



ATOMHBIX SI7Ep, MPU ONMUCAHWW TMPABUIBLHO TPAKTOBaTh (PU3MUECKHA CMBICI
WCITOJIB3YeMBIX BEJIMYWH, WX OOO3HAYCHWS W CIWHUIIBI, YKa3bIBaTh (HOPMYIIEI,
CBSI3BIBAIONINE JaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMH BeJIHMYWHAMH,
BBIYUCIISATH 3HAUCHHUE (DU3NICCKON BEIIMYNHEI;

aHANIM3UPOBATH (PU3MYECKUE TMPOLIECCHl U SIBJIEHUS, UCHONB3Yys (puznueckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapaIeIbHOrO
COCIUMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIWHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPAaHEHHs CBETA, 3aKOHBI OTPaKCHHS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEeHHME OWHIITEeHHa ang pororddexra,
3aKOH COXPAHEHMsI DHEPrUH, 3aKOH COXPAHEHMsI MMIYJbCA, 3aKOH COXPaHECHMS
AIIEKTPUYECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCcOBOIO YHcCIa, MocTynatel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE W YCIOBUA (IpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OTIpE/ICTISITh HAIIPABICHUE BEKTOPA HHIYKIIMU MAarHUTHOTO TIOJISI TPOBOTHHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh OJKCHEPUMEHTHl MO HCCICJOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM MPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO IKCTIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEII0KEHHOTO 000y I0BaHMUS, POBOIUTH OTBIT U (POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC MU3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIN CIOCOO HW3MEPEHHUS M HCIOJIb30BAaTh WU3BECTHHIC
METO/Ibl OLEHKH MMOIrPENIHOCTEN U3MEPEHNU;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYNH C UCTIOIb30BAHUEM MPSMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJTYYCHHON 3aBUCUMOCTH (M3MUECKUX BEJIMYMH B BHJAE TaOIUI] ¥ TPaduKOB,
JIeaTh BBIBOIBI 110 pe3yIbTaTaM MCCIIECI0OBAHMS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPHU MPOBEACHUH WCCICIOBAHUNA B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIIENOBATENLCKON M MPOESKTHOU
JESTEHPHOCTH C WCIIONIh30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U 1ab0OPaTOpPHOTO
000pyTI0BaHMS;

pemaTth pacy€THbE 3a7a4dl C SBHO 33aJlaHHOW (DU3UYECKOW MOJIEIbIO,
WCIIOJIB3YSI (PU3MYECKUE 3aKOHBI M TIPUHIIMIIBGI, HA OCHOBE aHAJIM3a yCIIOBUS 3a1a9U
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3UUECKHUE BEIMYHHBI U (POPMYIIBI,
HEOOXomUMbIe NIl €€ PEIICHUs, TMPOBOAWTH PAcU€Thl W OIICHWBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITMINHBI,



pelaTh KaYeCTBEHHBIE 3a/1a4M: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUYUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznUecKue sIBICHUS;

UCII0JIb30BaTh IPU PEIICHNHU YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUMU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U NPEACTABICHUA
y4eOHOM ¥ HAy4YHO-TIOMYJSIPHOM HMHQPOpPMALMM, MOJYYEHHOW U3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOIYHaeMYI0 HH(POPMALIHIO;

OOBSACHATh NPUHIMUIBI JACHCTBUS MAaIIMH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOIO MCIOJIb30BaHUS B MOBCEIHEBHOM
YKU3HU;

IPUBOJUTH MPUMEPHI BKIIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE IPOIIECCOB OKPYXAIOUIEIO0 MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS IO (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMU
YCTPOMCTBAaMU, JIJIsi COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TIpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPa0OTy TpYMNMbl, PALUOHATIBHO pacnpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJl€KBATHO OLICHUBATH
BKJIa/l K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE paccCMaTpUBAaEMO PoOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Paznea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnunoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK

®da3oBbIe Mepexo bl

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



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

Hroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 1
DUCKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKTpudYecKuid TOK. TOkHM B 12 bubnnorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmMeHnoBanue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTtHOe noJie. DIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHTYKITAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4ecKue U JIEKTPOMArHuTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbl KBAHTOBOU ONTUKU 6 bubmorexa HOK

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



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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂll;l ;fé‘;g r(alsf41097c
Hroro no pazneny 7
Pazaen 6. OGOBILAIOLIEE IOBTOPEHUE

6.1 O6o0061maroniee NOBTOPEHHE 4 E;fg;ﬁf;;gﬁﬁ £11c07c
Hroro mo pazgeny 4
PezepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINIAHUPOBAHHUE

10 KJIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrtpoasubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunsie MeT(})/K Bl HO?I,)H;)HI/ISI 1 bubmorexa HOK
v g https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
5 (hopMUPOBaHUHN COBPEMEHHOM 1 bubmuorexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.
OTHOCHTENBHOCTh MEXaHUYSCKOTO bubnmuoreka [JOK
3 1
nBroxkenus. [lepemernenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHUE
4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE pSIMOJIMHENHOE 1 bubnuoreka [JOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e
5 CBoOoiHOE mageHue. Y CKopeHue 1 bubnunoreka [JOK
CcBOOOIHOTO MaeHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe nBUXKEHUE.
N bubnuoreka [JOK
7 JIBuKEeHNE MaTepUAIILHOW TOYKH I10 1

OKPYXHOCTH

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

[IpuHLIHII OTHOCUTENBHOCTH

bubmuoreka [JOK

8 lanunes. MHepLyanbHble CUCTEMBI
puv https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 CYIIEPIIO3HINH CHII. BTOpoii 3akoH bubmorexa LHOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HproTona ais MatepuaibHON TOUKH
Tperunit 3akoH HproToHa 1ist bubnuorexa [JOK

10
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TskecTH. IlepBas kocMudeckast bubmorexa HOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumment

13 Tpenusi. Cuiia COnpoTUBIICHUS TTPU bubnuoreka [IOK
JIBIDKEHUHU TEJA B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rasze
[TocTymarensHOE W BpaliaTeIbHOE

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tema. MomenT cuibl. [1nedo cuibl. https://m.edsoo.ru/ffOc41a6
YcnoBus paBHOBeCHs TBEPIOTO Tena
Nmnynsc MaTepuanbHON TOYKH,

15 CUCTEMBI MaTE€PHAIIbHBIX TOYEK. bubnunoreka [JOK
NMiynec cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBIKEHHE

16 PaGoTta 1 MOITHOCTH CHJIBI. bu6mmoreka [JOK

Kunernueckas OHEPrusia

https://m.edsoo.ru/ff0c4502



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
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MaTepualibHOI ToukH. Teopema 00
N3MEHEHNH KHHETHYECKON OHCPIrUuu

17

[TorenumanpHas 3HEPTHUSL.
[loTeHumanpHas 3HEPIUst ynpyro
neGopMHUPOBAHHON MIPY>KUHBIL.
[TorenumanpHas 3HEPTUS TENa
BOJTM3H MOBEPXHOCTH 3EMITH

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

18

IToTeHnmanbHbIE U
HETIOTEHIIUaIbHbIe CHIIbI. CBS3b
paboTHl HEMMOTEHITUATIBHBIX CUIT C
M3MEHEHUEM MEXaHWYECKON dHEPTUH
CUCTEMBI TeJI. 3aKOH COXPaHECHUS
MEXaHUYECKOU SHEPTUH

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

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3u pabOTHI CHITBI
C UBMEHEHUEM MEXaHUYECKOU
SHEpPruu Tella Ha IpUMepe
PaCTSKEHUS PE3UHOBOTO KIyTa)
(Touka pocra)

20

KonTtponbHas padoTa o teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpaHEHUsS B MEXaHUKE)

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

21

OcHOBHBIE NIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKO N
TEOpUU. BpOyHOBCKOE NBMKEHHUE.

Muddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBIKEHUS U
B3aMMO/JICHICTBUS YaCTHUI] BEIIECTBA.



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

Mogenu cTpoeHUs ra30B, )KUIKOCTEH
U TBEPABIX TENI

23

Macca monekyn. KonnuectBo
BemiectBa. [locrosinnas ABoraapo

24

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

25

Wneansuenii ras B MKT. OcHoBHOe
ypaBHeHue MKT

bubmmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcoroTHasI TeMIiepaTypa Kak Mmepa
CpeaHEeN KUHETUYECKOM dHEPrUun
JIBH)KEHUS MOJIEKYJ. YpaBHEHUE
MenneneeBa-Kianeitpona

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. 'a30BbIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3pex’eHHOTO ra3ay (To4Yka pocTa)

29

N3omnporuieccsl B ueaibHOM rase u
uX rpaduueckoe npeacTaBlieHue

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

30

Buytpennsis sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
crmocoOrI eé€ n3Menenus. Kommyectno
TEIUIOTHI U pabota. BHyTpeHH s
SHEPrUsi OTHOATOMHOIO UJI€aIbHOTO
rasa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buns! Tennonepenaun

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



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

VYnennrHasg TEIIOEMKOCTD BEIIECTBA.

KosnuecTBo TemoTe! npu

bubmmoreka [{OK

32
Terionepenave. AnunadbaTHbIH https://m.edsoo.ru/ff0c5c36
rpoLecc
33 [IepBblii 3aKOH TEPMOJUHAMUKH U bubnuorexa [JOK
€ro NpUMEHEHHUE K U30Tpolieccam https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs mporieccos B
34 npupojie. Bropoii 3akoH brbmmorexa [OK
PHpoae. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH
35 [Tpunmun nevicreus u KII1/] bu6moreka [IOK
TEIJIOBOM MallIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJIOTHYECKHE TIPOOIeMBI
TEIUIOHEPTETUKHI
O6006maromui ypok
38 <<MOJ'II:K JII;JIl Ha;}llp ¢usuka. OCHOBBI bubmorexa IOK
YPIP ' https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KounTponbHas pabora o teme
39 «Monekymnsapras ¢pusrka. OCHOBBI bubmmorexa [TOK
YPIP ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKIY
40 [TapooOpa3oBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
AOGCOmIOTHAS M OTHOCUTEIbHAS
41 BJI&YKHOCTh BO3/lyXa. HacklleHHbIN bubmmorexa [JOK
Hyxa. . https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnuueckue u
bu6mmoreka [JOK
42 amopdHble Tena. AHU30TPONHA

CBOMCTB KpHUCTAJIIIOB. >KI/II[KI/IC

https://m.edsoo.ru/ff0c65f0
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Kpuctayabsl. COBpeMEHHbIE
MaTepuabl

[liaBnenue U KpUCTATUIU3 AU

bubmmoreka [{OK

43 VnenpHas TeIUIOTA IIIaBJICHHUS.
ACHIbHAT TCHIIOTA TIABICHIT https://m.edsoo.ru/ff0c6708
CyOnmumarus
bubmmoreka [IOK
44 VYpaBHeHUE TEIIOBOro OajaHca
PABHEHHUE TEILIOBOT i https://m.edsoo.ru/ff0c6820
DnexTpu3arus Tell. DIeKTPUICCKU
45 3aps. JIBa BUIa DIEKTPUUECKHIX bubmorexa HOK
AL A P https://m.edsoo.ru/ffOcébcc
3apsoB
ITpoBOIHUKH, TUITECKTPUKA H
46 an OBOJIHUKHU 3aK(l:H bubmorexa LOK
YHPOBOA ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs IEKTPUIECKOTO 3apsiaa
B3anmoperictBue 3apsioB. 3aKOH
47 Kynona. ToyeuyHbIi 27€KTpUUECKHI bubmmorexa [OK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsok€HHOCTB IEKTPUYECKOTO
48 noJis. [IpuHiun cynepno3uiuu bubnuoreka [JOK
AJIEKTpUUYECKUX NosieH. JInnuu https://m.edsoo.ru/ff0c6df2
HaNpsHKEHHOCTH
PaboTa cui 31eKTpoCTaTHIeCKOro
49 noJs. [Torennuan. PasHocts bubmorexa [IOK
' talt. https://m.edsoo.ru/ff0c6f00
MMOTEHI[MAIOB
ITpoBOOHUKH U TUDIEKTPUKU B
50 3J'IpeKT OCTaTUYECKOM noljw bubmnorexa [IOK
P ’ https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MIpOHUIIAEMOCTh
.. b K
51 OnekrpoéMkoctb. Konnencarop nommorexa [O

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

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

53

Jlaboparopuas padota "M3mepenue
ANIEKTPOEMKOCTH KOHJIeHcaTopa”
(Touka pocra)

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTO IPUHTEpA.
DneKTpocTaTU4ecKas 3aluTa.
3a3eMiIeHHE AIEKTPOIpUOOpPOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHusl. [locTOsTHHBIN TOK.
Cuna toka. Hanpspkenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa LEenu

56

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COCTMHEHHE
poBOIHUKOB. JlabopaTopHas
pabota «/3ydyeHue cCMEIIanHOTO
COCIIMHEHUS PE3UCTOPOB)» (TOUKA
pocTa)

0.5

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

57

PaGoTta 1 MOIITHOCTB AIIEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenna

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

58

3akon OMa A5 IOJTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Koporkoe
3ambikaHue. JlabopaTopHas padora
«M3mepenne 3/1C nctouHnka TokKa u

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0



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

€r0 BHYTPEHHETO COTPOTUBIICHHUSD
(Touka pocra)

DneKTpOHHas IPOBOJAUMOCTb
TBEP/IBIX METAIJIOB. 3aBUCUMOCTh

59 COTIPOTHUBIICHUS METAJIIOB OT
temriepaTypbl. CBEpXIIPOBOIMMOCTh

60 DIEeKTPUYECKUM TOK B BaKyyMe.
CBoOIICTBA DJIEKTPOHHBIX ITYYKOB
[TonympoBoAHHMKH, X COOCTBEHHAS

61 1 NIPUMECHAs MPOBOJAUMOCTb. bubnuoreka [IOK
CaoiicTBa p—N-miepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIIEKTPUYECKHI TOK B pacTBOpax U

62 paciuiaBax 3JI€KTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOJIUTHYECKAS] AUCCOIUALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKHUI TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U bubnuoreka [JOK
HECAMOCTOSITEIIbHBINA pa3psijl. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DnexTpuyueckrue npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE bubnuoreka [JOK
npuMeHenue. [IpaBuiia TeXHUKU https://m.edsoo.ru/ff0c86fc
0€3011acHOCTH

65 O6o006maromui ypok bubnunoreka [JOK
«ONEeKTPOIMHAMHKA https://m.edsoo.ru/ff0c88be

66 KonTtposnpHas paboTa o teme bubnuorexa [IOK

«Qnekrpocraruka. [locTosHHbIN

https://m.edsoo.ru/ff0c8a8a



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

3NEKTpUYECKUi TOK. TOKH B
Pa3IMYHBIX CPEaAX»

67 PesepsHbiil ypok. KonTpoiabHas 1 bubnuorexa [JOK
pabora 1o Teme "DieKkTpouHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHeIit ypok. O60OIIaroImii 1 bubnmoreka [JOK
ypok o Temam 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTHueckue op
n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautHoe 1oJie. 1 bubmmoreka [IOK
BexTtop MarHMTHOM MHAYKIUH. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW WHAYKLIIHH
MarauTHO€ 10JIe MPOBOJIHUKA C
TokoM. OnbIT Dpcrena. bubmuorexa [JOK

2 . 1
B3anmopaericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padota «3yuenue

3 MarHETHOf")O noiﬂ Kar KI/Iy: 1 1 bubmorexa [IOK

v https://m.edsoo.ru/ff0c98fe
TOKOM» (TOYKa POCTa)
JlelicTBME€ MarHMTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHas pabota 1 1 bubnunoreka [JOK
«HccnenoBanue geCcTBUA https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM» (TOYKa POCTa)

JlelicTBME€ MarHUTHOTO IOJIS HA

5 JBUKYILYIOCS 3apSKEHHYIO 1 bubnuoreka [IOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna

5 DNEeKTpOMarHuTHasE MHYKITHSI. 1

[ToTok BekTOpa MarHUTHOM



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

unaykiuu. J/1C unaykuuu. 3akoH
ANEKTPOMArHUTHOUW MHTYKIIHH
®dapanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
SHCKTpOMaFHI/ITHOI\/JI HHIAYKOHUN
(Touka pocra)

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

NHayKTUBHOCTS. SIBIEHUE
camouuaykuu. IJC
CaMOMHIYKIIMU. DHEPIUs
MAarHUTHOTO TIOJISI KATYIITKH C TOKOM.
DJIEKTPOMArHuTHOE MOJie

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue yCcTpoicTBa U X
MIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI,
ANIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAS MeYb

10

O6o06maromuii ypok «MarHuTHoe
noJie. DIeKTpOMarHuTHas
WHIYKITHS

bubnuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padoTa o teme
«Mar»uuTtHoe noiJe.
DNeKTpOMarHuTHask UHIYKIIUS

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

12

CB0060IHBIE MEXaHUUECKUE
KosebaHus. ['apMoHHUecKue
KosiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue s3ueprun

bu6nmoreka [JOK
https://m.edsoo.ru/ff0caf06



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

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MepPHOo/JIa MAJTBIX KOJICOaHM rpy3a Ha
HHUTU OT IJIMHBI HUTU U MAaCChl
rpy3a» (Touka pocTa)

14

KonebarenbHblil KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJie0aTeIbHOM KOHTYpe. AHaNIorus
MEXTy MEXaHHUECKUMHU H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHA

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

15

®opmyna TomcoHa. 3aK0H
COXPAaHEHHUS SHEPTUU B HJICATHLHOM
KoJIeOaTeIbHOM KOHTYPE

bu6moreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarIMMx
KoJieOaHusX. BeIHYX/1eHHBIC
MeXaHUYECKHE KOoJieOanus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMATrHUTHBIC KOJICOaHUS

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

17

[TepemeHHBIN TOK.
CunycougalbHbI IEPEMEHHBIN TOK.
MOoTHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JEHCTBYIOLIEE
3HAQUYEHHME CUJIbI TOKA U HANPSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbhd34

18

Tpancdopmarop. [Ipouszosactso,
nepeaaya v norpedieHue
JJIEKTPUYECKOM SHEPrUu

19

YCTpOUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOTO

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324



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

3BOHKA, '€HEpaTopa MePEMEHHOI0
TOKa, JINHUM 3JIEKTpoIepeaady

DKOJIOTUYECKHE PUCKHU ITPU
IIPOMU3BOICTBE 3IEKTPOIHEPTHH.

20 Kynbrypa ncnonb3oBanust
3JIEKTPOSHEPTUHU B MOBCETHEBHO U
KUZHU
MexaHu4ecKre BOJIHBI, YCIOBUS
acripoctpanenus. [lepuos.
21 I()?Ko IZ)(;pr acrpocT aEIeHI/Iﬂ " bubnmorexa [IOK
p pacpoctp https://m.edsoo.ru/ff0cca54
JUTMHa BOJIHBL. [loniepeunbie u
MIPO/I0IBHBIE BOJHBI
3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh bubnuoreka [IOK
22
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMAarHUTHbIE BOJIHBI, UX
23 CBOMCTBa M cKopocTh. [1Ikana bubmorexa [IOK
P i https://m.edsoo.ru/ffOccfe0
3IIEKTPOMArHUTHBIX BOJIH
[IpuHUHMIBI pagnoCcBa3u U
24 TeneBuieHus. Pa3Butue cpencTs
cBs3u. Paguonokauus
o5 Kontponsnas paborta «Konebanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpssMonMHENHOE pacIpOCTpaHEHNE
26 CBETa B OJJTHOPOJHOMU cpeje. bubnunoreka [JOK

TodeuHbIl HICTOYHUK cBETaA. JIyd
CBETa

https://m.edsoo.ru/ff0cd350



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

27

OTtpakeHue cBera. 3aKOHbI
oTpakeHus ceeta. [loctpoenue
M300pakeHMH B TUIOCKOM 3epKaJie

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomiienne ceera. [lonHoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHbIN yrosa noJHOTO
BHYTPEHHETO OTPAKECHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0cd7f6

29

JlabopaTtopHas pabota «3mepenue
MOKa3aTes IMPEIIOMIICHHSI CTEKITa
(Touka pocra)

bubmmoreka [{OK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [locTpoenne n3odpaxeHmit
B JInH3e. Popmyra TOHKOM JIMH3BI.
VYBenuueHue JIuH3bI

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

31

JlaGopaTtopHnas pabota
«HccaenoBanue CBOMCTB
n300pakeHUH B JIMH3aX» (TOYKa
pocTa)

32

Hucnepcus cBeta. CoHBINA COCTaB
oenoro ceera. LIpet. JJaboparopHas
paborta «HabmroaeHue aucnepceun
cBeTa» (TOYKa PoCTa)

33

Hutepdepennus ceeta. Judpakmus
ceta. JludpaxkuronHas pemerka

bubmuoreka [JOK
https://m.edsoo.ru/ffOced22

34

HOHepe‘{HOCTb CBCTOBBIX BOJIH.
Honﬂpmam/m CBCTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

Onrtuueckue mpuOOPH! U yCTPOUCTBA
U YCIIOBUS MX 0€301acHOTO
IPUMEHEHHS



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

FpaHI/IHBI HpI/IMeHI/IMOCTI/I
KJIACCUYECKOU MEXAHUKHU.

bub6mmoreka [{OK

36
[ToctynaTel cnenuaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
OTHOCHUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMeJICHNE brmmorexa [OK
AAHOBP ] s https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKpAIICHUE JTTUHBI
DHeprus U UMIYJbC
38 PENATUBUCTCKOM yacTullbl. CBA3b bu6moreka [IOK
MaCCHI C SJHEPTUEN U UMITYJIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
KonTponsnas pabora «OnTuka.
39 OcHOBBI crienanbHOM Teopun Bubmmorexa [IOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHTEILHOCTH
40 ®otonbl. Dopmyna ITnanka. bubnuoreka [IOK
DHeprus ¥ UMIyJabsc HoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE Bu6 10K
nonroTeka
41 .0 A.T.
poTodppexTa. OnbITs: https://m.edsoo.ru/ffOcffc4
CroinieroBa
3akonbl pororddekra. YpaBHEHHE
42 BﬁHmTegHa (1})1(1)(1)0T03(1)(§GKTa bubmmorexa [IOK
o i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porodddexra
Jasnenue ceeta. Onbithl [1. H.
43 JlebeneBa. XuMuueckoe AeHCTBUE bbmmorexa [TOK
Aesd. A https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHuueckue ycTpoiucTsa u

MPaKTUYICCKOC MPUMCHCHUC!



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

dboTo31eMeHT, HOTONATIHK,
coJIHEeYHast OaTapesi, CBETOIUO,T

Pemenue 3aga4 mo remMe «IeMEHTHI

bub6mmorexa [{OK

45 KBAaHTOBOM OIITHUKI) https://m.edsoo.ru/ff0d0302
Mogaens atoma Tomcona. OTBITHI

46 Pezepdopna o paccesnuro o- bubmorexa HOK

https://m.edsoo.ru/ff0d091a
yactull. [1nanerapnast Mmoens atomMma
bubmmoreka [{OK

47 Hoctynater bopa https://m.edsoo.ru/ff0dOafa
N3nydyenue u nornomieHrne GoToHOB

48 IIpY NIEPEXOJIE AaTOMA C OJTHOTO bubnuoreka [IOK
YPOBHSI S3HEPTUH HA APYroil. Buabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHoBEIe cBoMicTBa YacTHIl. BOJIHEI
ne bpoitns. KopnyckyisipHo- bubnuoreka [IOK

49 .

BOJIHOBOM nyanu3Mm. COHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3JTyYCHHE
OTKpBITHE PATMOAKTUBHOCTH.

50 OmnbrTer Pe3epdopaa mo bubnuoreka [JOK
OIPEJICIICHUIO COCTaBa https://m.edsoo.ru/ffodofd2
PaAMOAKTUBHOTO U3ITyYCHHS
CaoiicTBa anbda-, 6era-, raMmma-

51 u3nyudeHus. Biausaue
PaMOaKTUBHOCTH HA KUBBIC
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

59 N3otonsl. Anbda-pacna. bubnuorexa [IOK

DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnaz. I'aMma-usnydeHue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HyKJIOHOB B s/Ipe.
Snepnpie peakunu. AnepHblid
peaktop. [IpoGiieMsbl, MePCIIEKTHBEI,
9KOJIOTMYECKUE ACIEKTHI sIEPHO
SHEPreTHUKU

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUullbl. OTKPBITHE
MO3UTpOHA. MeTo 1l HAOTIOICHUS U
pErucTpaIyu dIeMEeHTaPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3auMoOAeicTBUSA. EAMHCTBO
(bM3UYECKON KapTUHBI MUPAY

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

DTarbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHOE M MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMH. Bun
3B&3mHOTO Heba. Co3Be3aus, pKue
3BE3IBI, IUIAHETHI, UX BUIUMOE
nBrokeHue. CoaHevHast CHCTEMa

56

Counnne. CotHeuHast akKTUBHOCTD.
Hctounuk sueprun CosiHIla U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TJIABHOU
MOCJIeI0BaTeIbHOCTU. BHYTpeHHee
cTpoenue 38€31. COBpeMEHHBIE
MPEACTABICHUS O MPOUCXOXKICHUU U
sBoounn CoJHIA U 3BE3]T

58

Mneunsiii [1yrs — Hama
T"anakTuka. [losoxeHne 1 IBUKEHUE



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

Comnura B ['amaktuke. ["amakTuku.
UYépHble ObIpBl B SApPax rajJakTUK

59

Bcenennas. Pa3z0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

60

Hepemennsie npoOnembl
aCTPOHOMHHU

61

KonTtponpHas padota «51eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

62

O6o6maromuit ypok. Ponb ¢pusuku
1 aCTpOHOMUH B BKOHOMI/I‘IGCKOfl,
TEXHOJIOTHYSCKOM, COIHAIbHON 1
ATUYECKOH chepax nesTeTbHOCTH
YyeraoBeKa

63

O6o06matomuii ypok. Poss u mecto
(U3HUKN 1 aCTPOHOMHUH B
COBPEMEHHOM HAy4YHOU KapTHUHE
Mupa

64

O6o06maromuii ypox. Ponb
(bu3nyecKoit Teopun B
(hOpMHPOBAHKH MTPEICTABICHHM O
(buznueckoit KapTuHe MUpa

65

Oo6o06utaromuit ypok. Mecto
(bu3MUECKON KapTHHBI MHpa B
00111eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HayYHBIX
MPEACTaBICHUN O TIPUPOJIE




PesepBHbIl ypok. MaruutHoe noJe.

66 1
DNEeKTPOMAarHUTHAS WHIYKIIHS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CTeUATBHOM TEOpHH 1
OTHOCUTEJIbHOCTH
Pesepnsiii ypok. KBantoBas ¢usuka.
bu6mmoreka [IOK
68 DneMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

» Gusuka, 10 kinace/ Msikumes .., Byxosues b.b., Corckuii H.H.; non
penakmueit [lapdentreBoit H.A. AkiinonepHoe obmectBo «M3naTenscTBo
«IIpocBemenue»

» dusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M.; non
penakmueit [lapdentreBoit H.A. AkiinonepHoe obmecTBo «M3aaTeancTBoO
«IIpocBemienue»

* Actponomus 10-11 xnacc/ Boponnos-BenbsimunoB b.A., Ctpayt E.K.
OO611ecTBO C OTpaHUYCHHON OTBETCTBEHHOCTHIO «/[PODA»; AKuimoHepHOE
obmectBo «M3marensctBO «IIpocBemienue»

» Actponomust: 10-11-e knaccel: yueOHuk; 12-e uznanue, nepepadorannoe 10-11
kiacc/ Boponnos-Benbsamunos b.A., Ctpayt E.K. AkunonepHoe 0611ecTBoO
«M3parenscTBO «lIpocBemenue»

1. 'pommieBa O.W. CoopruKk 3ama4 mo ¢usuke. 10-11 kmaccel. M.: «Dk3ameny.
2015 . 208 c.

2. PeivkeBua A.I1. ®usuka. 3amaunmk. 10-11 xmaccer. M.: «/Ipoday. 2013 r. 192

C.

METOANYECKHUE MATEPHAJIbBI JISA YUYUTEJIA
1. Yueonuk I'.4. Msakumes, b.b. byxosnes, H.H. Corckuit «®uzuka 10 knacc:

y4eOHHUK JjIs1 00111€00pa30BaTENIbHBIX YUPEKICHHM: 0a30BbIN U TPOPUIBHBIN



ypoBHW», M.: «IIpocBemenue», 2021 r.

2. YueOnuk I'.5l. Msxkumes, b.b. bByxosues, B.M. Yapyrun «®usuka 11 kiacc:
y4eOHUK JIJ1s1 00111€00pa30BaTeIbHbIX YUPEKACHHUIN: 0a30BbINA U MPOPUIBHBIN
ypoBHIW», M.: «IIpocBemenune», 2021 r.

3. Annpromeukun C.M., Cnyxaesckuid A.C. "KoHCTpyKTOp" CaMOCTOSTENBHBIX
U KOHTPOJIbHBIX paboT. ®uszuka. 10-11 knaccsl. M.: «IIpocsemenne». 2010 r. 191
c.

4. I'pomueBa O.M. Tematnyeckrne KOHTPOJbHBIE U CAMOCTOSITEIbHBIE PAOOTHI 110
¢uzuke. 10 knacc. M.: «Ok3amen». 2012 r. 192 c.

5. I'pomrieBa O.M. Coopuuk 3amad no ¢puszuke. 10-11 kmaccel. M.: «Dx3ameny.
2015 . 208 c.

6. [lImtoB B.®. ®usuka. 10-11 xnaccel. [ToypouHoe miiaHupoBaHue K Y4eOHUKY
- Msikumena I'. 4., Byxosuesa b.b. u ap. M.: «IIpocBemenue». 2015 r. 128 c.

7. PermkeBuu A.I1. @uszuka. 3agaunuk. 10-11 kmaccel. M.: «/Ipodax. 2013 1. 192
C.

8. I'pomrieBa O.U. TemaTnueckre KOHTPOJIBHBIE U CAMOCTOATEIbHBIE pa0OTHI TIO

¢usuke. 11 xkmacc. M.: «Ox3amen». 2012 1. 144 c.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU
UHTEPHET
1. ®enepanbHbIl LEHTP

MH(POPMAILIMOHHO-00Pa30BaTEIIbHBIX PECYPCOB



https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. I1OP u pecypcol no ¢usuke http://class-fizik.ru/astw.html

3. Kopnopanus «Poccuiickuii yaeouuk» https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

4. I1OP u pecypcsl o ¢usuke http://class-fizik.ru/fizw.html

5. BuptyanbHble 1abopatopHbie paboThl 10 HU3NKe
https://efizika.ru/course/view.php?id=44

6 1. bubnuoreka — Bc€ no npeamery «duznkay. — Pexum gocrymna:
http://www.proshkolu.ru

7. BuaeoomnsIThl Ha ypokax. — Pexkum moctyma: http:/fizika-class.narod.ru

8. Enunas xomnexuus nu@poBbix 00pa3oBaTelbHBIX PECYpCOB. — Pexum
nocryma: http://school- collection.edu.ru

9. DnekTpoHHbIe yueOHHUKH 110 (usuke. — Pexxum moctyna: http://www.fizika.ru
10. ®enepanbHbIi 1IEHTP HHGOPMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB. —
Pexwum mocryna: http://www.fcior.edu.ru/

11. UuTepreT ypok. — Pexxum mpoctyma: http://interneturok.ru/ru/school/physics/
12. Aanmanuu ¢pusndeckux 00bekToB. — Peskxum goctyma: http://physics.nad.ru/
13. XKuBast pusuka: oOydaromas nporpamma. — Pesxxum goctyma: http://www.int-

edu.ru/soft/fiz.html
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