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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHErO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yudérom (¢enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIICTIUU TIpenojaBanusi yuyeOHoro mnpeaMera «Puszmka» B 00pa3oBaTelbHBIX
OpraHu3aIusax Pocculickon denepauun, peAN3YIOLINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Conepxanue mporpaMMmbl 10 (u3uke HampaBieHO Ha (HOpMUPOBAHUE
€CTEeCTBEHHO-HAYUYHOU KapTUHBI Mupa oOy4daromuxcs 10—11 kmaccoB npu o0yueHun
ux ¢u3Mke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Tporpamma no pusuxe coorBeTcTByeT TpedoBanusIM OI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, TIPEJAMETHBIM U METalPEIMETHBIM pe3yjIbTaTaM OOyYCHHS, a TaKKe
YUYUTHIBAET HEOOXOIUMOCTh pPEATH3aAlUN MEKIPEIMETHBIX CBsI3eH (U3UKH C
€CTEeCTBEHHO-HAYUYHBIMU YUEOHBIMU MpeaMeTaMu. B Hell onpeaesitoTcss OCHOBHBIC
e U3y4eHus (GU3MKU Ha YPOBHE CpPEeHEro oOIero oopa3oBaHus, MiIaHUPyEMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3HKU: JIMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKK Ha 6a30BOM YPOBHE, B

TOM YHMCJIE TIPEIMETHBIE Pe3yIbTaThI 110 TOJaM 00yUCHUS;

e cojepxanue yueOHoro npeaMera «Du3uka» mo rogam oOy4eHHs.

dusrka Kak Hayka o Hambojee OOMMX 3aKOHAX MPUPOABI, BBICTyIas B
Ka4yecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUHN 00 okpyxaromeM Mupe. LIkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y IO
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (hU3MYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOICCCOB M SBJICHHM, HM3y4aeMbIX XUMHCH, OWOJIOTHCH,
bu3mdeckoii reorpadueri u acTpoHommei. Mcmonp3oBaHWE W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHWUW  ONpelNesieT XapakTep U pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTU B c(hepe IHEPTETUKHU, TPAHCTIOPTA, OCBOEHUSI KOCMOCa,
MOJIyYEHHsI HOBBIX MaTEpHUAJIOB C 3aJaHHBIMU CBOMCTBAMH W Jpyrux. M3yueHue
(¢u3UKN BHOCUT OCHOBHOM BKJIaJ] B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KaPTUHBI
Mupa oOydwaromuxcsi, B (OpPMUPOBAHHE YMEHHH NPUMEHSITh HAYYHBIA METOJ]
MMO3HAHUS TIPHU BHINOJIHEHUU UMHU YUEOHBIX UCCIIEIOBAHUM.

B ocHOBY kypca hu3uky 1151 ypOBHS CPETHETO 00111eT0 00pa30BaHMSs MOJIOKEH
pAI Uael, KOTOpble MOYKHO PacCMaTPUBATh KaK MPUHIUIIBI €r0 MOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX Pa3leioB (PU3UKH, BKIIOUAET Kak
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (QU3HKU
o0ObeUHEH BOKpYr (Qu3nyeckux Teopud. Bexgymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLHaNa (PU3MYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX MPHUIIOKEHHH H3YUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX JKOJOTHYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHHUKH M TEXHOJOTHHM, a Takke OOCYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBJSAIOTCA (u3HUeckue Teopuu (PopMHpOBaAHUE MPEICTABICHUN O
CTPYKTYpe MOCTPOCHUSI (PU3UYECKON TeOopUU, poiau (yHIaAMEHTAIbHBIX 3aKOHOB U
IIPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPOJIE, TPAHULIAX PUMEHUMOCTH
TEOpUH, JJIS ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOAX0J B Kypce (U3HKU peau3yeTcs MPexKe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronimxcs.
Jl1s1 6a30BOTO YPOBHS Kypca (GU3MKH — 3TO UCIIOJIH30BAHUE CUCTEMbI (PPOHTAIBHBIX
KpPaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JTA0OPATOPHBIX paboT, KOTOPHIE B ITpOrpamMme
no ¢usnke 0ObEIMHEHBI B OOIIMH CIHCOK YYCHHMYECKHX IPAKTHUYECKHUX padoT.
Boinenenne B ykazaHHOM TiepedHe J1ab0paTopHBIX padOT, MPOBOAMMBIX IS
KOHTPOJIS U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMHU 00pa30BaTeIbHOIO Mpolrecca
UCXOJsl M3 OCOOCHHOCTEH MIaHMpPOBAaHUS U OCHauleHus kabuHeta (usuku. [Ipu
TOM O0ECIeYuBaeTCsl OBJIAJECHUE OOYYAIOIIMMUCS YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYMH U
IIOCTAHOBKY OIBITOB 110 IPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHKE yAENSIETCS pELIEHUIO PACUETHBIX U KAY€CTBEHHBIX 3a/1a4.
[Tpu sTOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 33aJ]a4M C SIBHO 3a/IaHHOM
¢u3nyeckold MOJENbIO, TO3BOJSIOUINE TNPUMEHATh M3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M WHTErpUpysl 3HaHHUS W3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3aJaHUsS HA
OOBSICHEHHE NPOTEKaHUsI (PU3MYECKHX SIBJICHUH W MPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyrouue BblOOpa (U3WYECKON MoJenu sl CUTyallud MPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ TpedoBanusiMu @PI'OC COO k maTepruasbHO-TEXHUYECKOMY
o0ecreyeHuIo y4eOHoro mnpoiecca 0a30BbIi ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIIero oO0pa3oBaHMs MOMKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSX HHTEIPUPOBAHHOIO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAy4YHOro LuKia. B xabuHeTe pu3uMku AOIKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyJAOBaHUE I BBIMOJHEHHS YKa3aHHBIX B MpOrpamMme 1o
($u3HMKe YUEHUYECKUX MPAKTUUECKUX pa0dOT U JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JleMoHcTpanimoHHOe 00opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOW JIOCTATOYHOCTH M  00OECIEeUMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALMM is
UCCJICIOBAaHUS  U3Yy4YaeMbIX SIBJICHMH M  OPOLECCOB, OMIHUPUYECKUX U
(yHIaMEHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYCHUUYECKUX MPAKTUYECKUX padboT
dopmMupyeTcsi B BUe TEMaTHYECKUX KOMILUIEKTOB M OOECIEYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHyeckue KOMIUIEKTHI
71a60paTOPHOTO 00OPYNOBAaHUS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE KOMITbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IM(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUM SIBIISIOTCS:

e (dopMUpOBaHHE HHTEpeca U CTPEMJIEHHS OOyYaroIIMXCs K Hay4dHOMY
U3YyYEHUIO TPUPOABI, Pa3BUTHE HUX MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MTO3HAHUS U POPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOIUM SIBJICHUSIM;

e (opMHpOBaHUE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3yUeHUs] OCHOB
CTPOCHHS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKHU;

e (dopMUpOBaHHE YMEHUH OOBSACHATH SBJICHHUA C HCIOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTEIbCTB;

e (dopMHpOBaHUE NPEICTABICHUNH O PONMU (UMKU JUISI Pa3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH.

JocTtrkeHnue 3TUX Lejned o0ecrneunBaeTcs pelIeHUEM CIEAYIOIUX 3a7ad B

npolecce U3yyeHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUAX, BKJIIOYAas MEXaHHKY, MOJICKYJSpHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPO(DU3HUKY;

e (opmupoBaHHE yMEHUN NPUMEHATb TEOPETHUUYECKUE 3HAHUSA IS
OOBsiICHEHHsSI (PU3MYECKUX SIBICHUH B TPUPOAE U I TPUHATHS
MPAKTUYECKUX PELICHHUI B MOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs pa3IUYHbIX 3a7ad4 C SBHO 3aJlaHHOMN
(¢u3nueckoll MoOIEeNbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pU3NUECKOW MOJAEIIH, aJIEKBAaTHON yCIIOBUSM 3aa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TMPHUHIIUIOB JEUCTBUS TEXHUUYECKHUX
YCTPOUCTB U TEXHOJOTHUUECKUX MPOIECCOB, UX BIUSHUS Ha OKPY>KAIOUTYIO
cpeay;

e OBJAJCHHE METOJAMH CaMOCTOSTENIbHOIO IJIAHUPOBAHMUS U TPOBEIECHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaIni,
OTpeJIENIeHHs] TOCTOBEPHOCTHU MOJIyYEHHOT'O pe3yJIbTaTa;

e CO3[JaHUE YCIIOBUM VISl Pa3BUTUSI YMEHUN MPOEKTHO-UCCIIEI0BATENBCKOMH,
TBOPUYECKOU JEATETHHOCTH.

Ha wu3yuenne ¢usuku (0a30BbI ypOBEHb) Ha YpOBHE CpPEIHETO OOIEro
oOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (QU3MKE TepedeHb Ja0OopaTOpPHBIX H
MPaKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIAa€T BBIOOD
mpoBeAcHUsT JIa0OpaTOPHBIX pabOT W OMNBITOB C YYETOM HWHIWBHIYaJbHBIX
0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3nka 1 MeTOAbl HAYYHOT'0 TO3HAHUS

®u3nka — Hayka o mpupone. HayuHble METONBI MO3HAHMS OKPYKAIOIIETO
MHpa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (U3MYECKUX SIBIEHUN M MpolieccoB. HayuyHble THmoTesbl.
duznyeckre 3aKOHbI U TeOpHUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

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

Llemoncmpayuu

AHanoroBeile U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe aBmxeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKECHMUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIUH HAa OCH CHUCTEMBbI KOOPJMHAT.
Ciio)keHue nepeMenieHil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH W TEpeMEIICHUA
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBoOoaHoe najieHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

Kpuponmnueitnoe aprxenue. JIBiKeHHe MaTepUaaIbHON TOUYKH [0 OKPYKHOCTH
C NOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIEHOE YCKOPEHHE.

TexHHueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPAIOB, LIENTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, WILTFOCTPALMS KHHEMATHUECKHUX XapaKTEPUCTUK
JIBHDKCHUS.

[IpeoOpazoBaHue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3/IyXe U B pa3pe:KEHHOM MMPOCTPAHCTBE.

HaOnronenune nBukeHHs] Teia, OPOILIEHHOrO MOJ YrioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpanenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHnne HEpaBHOMEPHOTO ABWKEHHUS C LIEJIbIO ONMPEACICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NyTSIMH, HPONICHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYJIIO.

N3ydenune nBUXKEHUS 1IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  'anmmies.  IlepBbii  3axkoH  HeroToHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoi 3akon HetoToHa 1151
MarepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA 11711 MaTepraibHbIX TOUYEK.

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

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

Tpenue. Bunpl Tpenust (mokosi, CKoiakkeHusi, kauenus). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. Koaddunuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarensHOE U BpanaTeabHOE JBUKEHHUE a0COIOTHO TBEPIOTO TEa.

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

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHECHUE: NOALIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomMocTts. Bec Tena npu yCKOpEeHHOM MOIBbEME U MTAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buabsl paBHOBECHSI.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenne nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTU CWJI YNPYTOCTH, BO3SHUKAIOUIUX B MPYKUHE U
pPE3UHOBOM 00pas3iie, OT ux AedopMalui.

HccnenoBanue ycioBuii pPaBHOBECHS TBEPAOrO TENA, HMEIOIIETO OCh
BpalleHUs.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbee MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHUATbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaqbHOM TOYKkH. Teopema 00 H3MEHEHHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMupoBaHHOM TIPY>XUHBL. [ToTeHIIMaNbHAs YHEPTHSI TeJla BOJIWU3HU MOBEPXHOCTU
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUABHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOM YHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHCHHS MEXaHWYECKOU dYHEPTHUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo MOTEHNIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, 1abopamoprsie pabomol

N3yuyenue abCOMIOTHO HEYNPYroro ynaapa ¢ MOMOIIBIO JIBYX OIWHAKOBBIX
HUTSAHBIX MAasgTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKON SHEPTrHUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pasznea 3. MosekyasipHasi pu3suka ¥ TepMOAUHAMHMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOW TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHI[ BenecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPABIX TEN U 00BICHEHHUE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesiel. Macca u
pa3mepsl MoJiekyin. KonnyectBo BemecTBa. [loctosauas ABorajpo.

TennoBoe paBHoBecue. Temmeparypa u e€ uaMmepenue. lllkana temneparyp
Llenbcus.



Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU HJACaNIbHOrO rasza. AOCONIIOTHash TeMmmepaTypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temriepatyp KenbBuHa. 1'a3oBbeie 3aKkoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lanbroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe mpencraBieHUE H30MPOILIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OmnbiTel 10 TUDPYy3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mogens, HIUTIOCTPUPYIOIIAsl IPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/[a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HAEANbHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMoauHamMuueckas cucrema. BHYTpEHHssI 3HEPrus TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KomnmyecTBo TermnoTel u pabora. BuyTpenuss
JHEpPrus  ONHOATOMHOIO  MJACAJbHOrO  rasa.  Buusl  Temonepenauw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmmuecTBO TEmIOTHI pU TeTuionepeaaye.

[Tonsitue 006 aamabatHom mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH Tepmonunamuk. HeoOpatumMocTs NpolieccoB B MPUPO/IE.

TertoBele  MamumHbl.  [IpyHOMIBIL  JEWCTBUA — TEIUIOBBIX  MAalIWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KosdduuueHt nonae3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3gduiveHT Mojae3HOro
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJAUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEPruu Teia MpPH COBEPLIEHUU pPadOThI: BBUIET
npoOKH U3 OYTBUIKM TOJ JAEMCTBHEM CXATOro BO3[yXa, HarpeBaHue sQgupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUECOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Tejla MpH TeIuIonepeaye.

OnbIT 0 a1MabaTHOMY PACIIUPEHUIO BO3AYXa (OMBIT C BO3AYLIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, JBUTATEI BHYTPEHHETO CrOPaHUs, pEaKTUBHOTO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Pazoevle nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCOIMIOTHAS |
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbII map. YaelnbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctamioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepualbl. [LmaBieHue u
KpUCTaIU3anus. Y nenpHas Teriora miasineHus. Cyonumanms.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuyeckne ycCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MAaTE€pUajoB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

Habmtonenue HarpeBaHust U IJIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne 0OTHOCUTEIBLHOM BIAXXHOCTH BO3YXa.

Pa3nen 4. DieKTpoAUHAMHUKA
Tema 1. dnexkmpocmamuka
DnekTpu3anus Ten. DIeKTpruuecKui 3aps. J{Ba Buaa 31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JUANEKTPUKUM U  TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUUYECKOTO 3apsia.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 37EKTPUUECKUI 3apsil.
Onektpuueckoe 1mone. Hanpsok€HHOCTh  3nekTpuueckoro mods.  [Ipuniun



CYIEPHO3ULUUN DIIEKTPUYECKUX TOJIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TIOJISL.

Pabota cun anekrpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOJHMKM W AWAPIEKTPUKH B HJIEKTPOCTATUYECKOM Toje. [(udnmekrpuyeckas
MPOHUIIAEMOCTb.

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

TexHUUeCKHe YCTPOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3auMmopelicTBre HaRIEKTPU30BaHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMBNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUJTACTUH, PACCTOSHUS MEXKIY HUMU U TUIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYILIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa 1eTu.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE COIMPOTUBJICHUE BEUIECTBA.
[TocnenoBaTtenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTPOJABWKYIAA CWJIAa M BHYTPEHHEE COMPOTHBIECHUE HCTOYHUKA TOKA.
3akoH OMa niJ1s OJaHOM (3aMKHYTOM) anekTpuueckoil nenu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAs ~ NPOBOJAMMOCTh  TBEPIBIX  METANIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUUecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noTynpoBoAHUKOB. CBolicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dAJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUUYECKUi TOK B Ta3zax. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [LInazma.

TexHuyeckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMIepMeTp,
BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJIYIPOBOAHUKOBBINA THO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COTMPOTHUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOIA/IM TOMEPEYHOI0 CEYEHUS U MaTepHalia.

CwmeranHoe CoeIMHEHNE MTPOBOTHUKOB.

[IpssMmoe wu3MepeHue dIEKTpOABIKYyIIEeH cuwibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIMMOCTH IHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIUHEHUS PE3UCTOPOB.

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

Habmronenue amexTposusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kimacce OCyIIECTBISIETCS C
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTEMaTHKW,
OMOJIOTMH, XUMUH, Teorpadu U TEXHOJIOTHUH.

Meowxcnpeomemmnvle nousamus, CBA3aHHBIE C U3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, runore3a, (u3nMyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPAaBHECHMI, JHMHEWHas (YyHKIHS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTRO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozusn: Mmexanndeckoe NBWKEHUE B JKHBOW Tpuponae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILUIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUSI B ’KUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHUE ATOMOB U MOJIEKYJ, MOJIb
BEIlleCTBA, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEPIBIX T, )KUAKOCTEN U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKAa.

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

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIB30BAHHUEM MEXaHU3MOB,
y4ET TPEHUS B TEXHUKE, MNOAIIMIIHUKK, HCIOJb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET M JPYyrue), JBUTATE]Ib BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHHU
MOJYyYEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YKCJIE€ HAHOMATEPUAJOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHATPEBATEIbHBIC puoOOpHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekrpoauHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[TocTtosiHHbIE MAarHuThl. B3anmoaeicTBIUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKIUU. [[puHIMT Cyneprno3uuy MarHUTHBIX MOJIEH.
JlvHMM MarHuTHOW WHAYKIUHM. KapTWHAa JWMHUMA MArHUTHOM WHIYKIUW TIOJISI
MOCTOSIHHBIX MarHuTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUWA
MAarHUTHOTO TMOJisi JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTeaa. BzanmoaeicTBue MpoBOAHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalIpaBJICHHUE.

Cuna Jlopenua, e€ MOy/Ib U HampaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl Jlopenma.

SIBieHne 3JIEKTPOMAarHUTHOM WHAYKUMU. IloTOK BekTOpa MarHUTHOM
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIa HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe »anekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKIUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. ODJIEKTPOJBIKYIIAS  CuUia
CaMOMHIYKIIWH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHHuecKkne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABHUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO TOJIS.

B3aumopenicTeue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM WHIYKIIMH.

IIpaBuno Jlenua.

3aBUCHMOCTD DJIEKTPOABIKYLIEH CHUJIbI UHAYKUUUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYLIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u INeKmpoMazZHUmMHble KO1e0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHHWYECKHe  KoyeOaHMs.
[Mapmonnyeckue konebanus. Ilepuon, yacrora, ammiutyaa u (asza kojeOaHUM.
[IpyxuHHBIM MasgTHUK. MaTeMaTH4EeCKUH MASTHUK. YPaBHEHHE TaAPMOHHYECKUX
kosneOanuii. [IpeBpalnieHue SHepruy MpU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATHHOM KOJeOaTebHOM KOHType. AHAJIOTUs MEXIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. dopmyna Tomcona. 3akoH coxpaHEeHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojeOaHUsAX. BBIHYKIEHHbIE MEXaHHUECKHE
kosebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE€ W JCHCTBYIOIEE 3HAYEHUE CHJIbl TOKa M
HaIpPSKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU TMPHU MPOU3BOJICTBE 3IEKTpodHepruu. Kynbrypa
MCIIOIb30BaHUS AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckne yCTpPOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: 3JIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUM JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJieOAaTeNbHOW CHUCTEMBI (IPY>KUHHBIM WM
MaTeMaTU4eCKUM MasiTHUK).



HaOnronenue 3atyxatonux KoiaeoaHu.

HccnenoBanue cBOWCTB BbIHYKICHHBIX KOJIEOAHUN.

Habnronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIbI TOKA U HAIIPSDKEHHSI OT BPEMEHU) IS
ANEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepe adHn.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTH MepUoAa MajbiX KojieOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U Macchl rpy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIEMU U3 MOCIIEI0BATEIbHO COETMHEHHBIX
KOHJEHCaTopa, KaTyIIK! U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE 80JIHbL

MexaHudeckue BOJHBI, ycioBus pacnpoctpaHenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuppakius MeXxaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Beicora Tona. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3IYyYECHHS SJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOsSpU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMATrHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TEIEBUICHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYIKAOIIEH Cpebl.

TexHuueckne ycCTpoicTBa W IPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3ByKOBas JIUAarHoCTHMKa B TEXHHKE M MEIWLMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, TeaedoH, CBYU-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmtonenue oTpaskeHus ¥ MPETOMICHUS MEXaHUYECKHUX BOJIH.

Habmonenue nareppepeHnu u 1udpakiui MEXaHHUECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGnrogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aAMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1upaxus, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMomuHENWHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu cBera. ToueyHbId UCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAXKECHUA.

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

Coluparoiiue u paccerBaroiiue JUH3bI. ToHKast TuH3a. DOKYCHOE PACcCTOsTHUE
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoeHue n3olOpakeHuil B cOOMparomux u
pacceuBaroluX JuH3ax. @opMysa TOHKOU JIMH3bL. Y BEJIMUEHUE, 1aBAEMOE JIMH30i1.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB W MHHUMYMOB B HHTEpP()EPEHIIMOHHOMN
KapTUHE OT JABYX CUH(]Aa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUH MOHOXPOMATHYECKOIO CBETa Ha
IUGPaKkIUOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMoMHEHHOE pPACHPOCTPAHEHUE, OTPAXKEHHUE M NPEIOMIIEHHE CBETA.
OnTudeckue mpuOopHI.

[TonHOe BHyTpeHHEE OoTpaxkeHue. Mojenb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Hab6nronenune natepdepenimm ceera.

Ha6nronenmne nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[Tonydyenune cnekrpa ¢ TOMOLIBIO TPU3MBI.

[Tonydyenue cekTpa ¢ TOMOIIBIO AUPPAKITUOHHON PEIIETKH.

HaOnronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.



HccnenoBanue cBOWCTB M300paKeHU B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CrIeNMAJIBHON TEOPUU OTHOCUTEIBLHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKU. [locTyarsl crienuaibHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHILIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTVHBI.
DOHeprus U UMITYJIbC PEISATUBUCTCKOW YACTHIIBI.

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

Pazgen 7. KantoBas pusuka
Tema 1. dnemenmol KEAHM OGO ONMUKU
®otonbl. ®opmyna [lnanka cBs3u sHEpruu (PoTOHA ¢ €r0 YACTOTOM. DHEPrus
U UMITYJIbC (DOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpapHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuiia
doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JleGenena.

XHUMHYECKOE JICHCTBHE CBETA.

Texnuueckre ycTpocTBAa W TNPAKTHUECKOE TNPUMEHEHHE: (OTOIIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(eKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Ombeitel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanerapnas mogmens artoma. lloctynater bopa. M3nyuenume u mnormiomeHue
GbOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumisr
cnekTpoB. CIEKTp ypOBHEN SHEPIUU aToMa BOJOPOA.

Bonnossie cBoiicTBa yactun. Bomubl ne bpoiis. KopnyckynsipHO-BOITHOBOM
Ty aJTU3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHHuecKkne YCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JUIMHBL BOJIHBI Ja3epa.

HaGnronenue uHeHyaThIX CIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaOnronenue nuHeiyaToro cnekrpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITHl Pe3epdop/a o onpeneaeHnto coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, Tramma-uziydeHus.  BiusHue
PaJUOAKTUBHOCTU HA )KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeWTpoHa. Hykimonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tormsl.

Anbda-pacnan. DIEKTPOHHBIA UM TO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakunu. Jlenenue u cUHTE3 A1€P.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpoGiemMbl U TEPCHIEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTMYECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyHmamMeHTaabHbIe B3auMoeicTBUSA. EAMHCTBO (hU3nyecKoi KapTHHBI MUpa.

TexHuyeckne yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Bunbcona, siaepHbIil peakTop, arToMHas 6oMoa.

Jlemoncmpayuu

CU€TynK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3znen 8. JinemMeHTHI acCTPOHOMUM U AcTPOPUIUKHN

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

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKU€ 3BE3JbI, TUIAHETHI, MX BHUIUMOE
JIBUKCHUE.

ConHeunas cucreMa.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CoyiHIIa U 3BE3M.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIBHBIM KJIAcC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTb» I 3BE3J] TJIABHOW IMOCJIEA0BATEIbHOCTH. BHYTpeHHEE CTpOEHHUE



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

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPHL B sApax
rajgakTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bonbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOiaemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGnronenuss HeBOOpYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJIOKEHUsI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE cO3Be311sl CEeBEpHOTO MONYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

O6o0maromee NOBTOPEeHNE

Ponpr ¢u3ukm u  acTpOHOMHMHM B OSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax NeaTeTbHOCTH YeJI0OBeKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3MUECKOW TEOPUU B
(dbopMuUpoOBaHUY MPEACTABICHUHN 0 GU3HUUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsA B 11 kitacce ocymiecTBIsIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€d C KypcaMH MAaT€MaTHKHU,
OMOJIOTMH, XUMHUH, Teorpad)u ¥ TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumore3a, (hU3MYEcKass BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBI M HMX IMPOEKIMHA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMI, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paauauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLUINYECKAsI CTPYKTYpa TBEPABIX
TeJ, MEXaHW3Mbl 00Pa30BaHUS KPUCTAIIIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIH3.



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

Texnonocus: JMHUMA DJIEKTPOIEpenad, TIEHEpPATop IIEPEMEHHOIO TOKa,
AIEKTPOBUTATENb, WHAYKIMOHHAS II€Yb, pPAaAap, PaAHONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) NOKHO OOECIEUUTh JOCTH)KEHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JINMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC PE3YyIbTATHI OCBOCHUSI yUeOHOro npeaMera « Du3nKay JOJIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOCXKIEHUW, COOTBETCTBYIOIIHUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUM
BOCIHUTATEILHOU €SATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hopMHUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMH 00YyUaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHUUCKOTO OOIIECTBA;

NPUHATHE  TPAIUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPaTUYECKUX LIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIbHOCTh B MHTEpPEcaX TI'pa)kKIaHCKOTO
oOI1ecTBa, y4acTBOBaTh B CAMOYIIPABICHHH B 00pa30BaTEILHON OpraHu3allii;

YMEHHE B3aUMO/ICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTAaMH B COOTBETCTBUU C
X QYHKIHMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKOU I€ATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCIIUTAHMS

c(hOopMHUPOBAHHOCTh POCCUICKON IPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

[IECHHOCTHOE OTHOIIEHHE K TOCYJAApPCTBEHHBIM CHMBOJIAM, JIOCTHUKECHUSIM
POCCUNCKHMX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMS;

CITOCOOHOCTh OIICHWUBATh CHTYAllMI0 M INPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM YHUCIIE B
NESTENbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOUYAsl 3CTETHUKY HAyYHOTO TBOPYECTBA,
MpUCYIIETOo (PU3NUYECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3InyHbIM cdepaMm npodecCHuOHANbHONU AEATENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEpPILIATh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccun 1 peanru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rHYeCKOro0 BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhI, OCO3HaHUE TIJI00aIbHOTO
XapakTepa SKOJIOTHYECKUX MpobIieM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JEUCTBUM B OKPYKAIOIIEN CPEZIE HA OCHOBE
3HAHMS 1leJIel YCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEIbHOCTH HKOJOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAaHUH Mo (Ppu3uKe;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3HUKH OCYIIECTBISATh MPOCKTHYIO M UCCIAEA0BATENBbCKYIO €SI TEIbHOCTh
WHIVBUIYaJbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEpPCAJIbHBIE YUeOHbIE eiicTBHSA
ba3oBble Jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBATh W aKTyalH3UpOBaTh  MpoOJeMmy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTATh IETN JEATSIBHOCTH, 3aJaBaTh IMAapaMETPbl W KPUTCPUU HX
TOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH UM TMPOTHBOPEYHS B  paccMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4€TOM aHalu3a UMEIOIUXCS
MaTepHAbHBIX ¥ HEMATePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEATEITLHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCTEACTBUH JCSITEIBHOCTH;
KOOPJMHUPOBATH U BBITIONHATH PA0OTY B YCIOBHUSIX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Ba3oBble ucciienoBare/ibcKue AeiCTBUA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMU W METOJAMHU
du3nUecKol HAyKH;



BJIJIETh HABBIKAMH y4E€OHO-MCCIIEOBATEICKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY
METOJIOB pEHICHHS 3alad (PU3NYECKOTO COJICPKAHUs, MPUMEHEHHIO Pa3TUYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpeoO0pa3oBaHUI0O W TPHUMEHEHUIO B PA3IMYHBIX yUEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyalU3WpoOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHUs, HAXOUTh apTYMEHTHI JIJISl TOKa3aTEIbCTBAa CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OILIEHWBATh UX JJOCTOBEPHOCTH, MMPOTHO3HPOBATh U3MEHEHNUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIHUPOBATh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOMN
AESITETLHOCTH, B TOM YHCJIC IPU U3yYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OPUTrHHAIBHBIE TOXO0/bl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOIINE albTEPHATUBHbBIE PELICHMUS.

PabGora ¢ undgopmaumeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUM (PU3UUECKOTO COAEPKAHUSA U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTENIbHO OCYIIECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEICTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U OPraHU3ALIMOHHBIX
3aJa4 ¢ cCOOII0ICHNEM TPEOOBAaHUI YPrOHOMUKHU, TEXHUKHU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBBIX M STHYECKUX HOPM, HOPM HH(OPMALMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpPXKaHUS B pa3iIMUHbIX (opMmaTax C
y4€TOM Ha3zHAYeHUS MH(POPMAIMH U LEJIEBON ayAUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy mpencTaBiIeHUs U BU3YyaTH3aIUH.

KoMMyHUKAaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHHE Ha YPOKaxX (DU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(PIMKTHBIX CHUTyalludi M CMsST4Yath
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/CTB;

[IOHUMAaTh W MUCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHOW U WHIWBUAYaIbHOU
paboThI;

BbIOMpATh TEMAaTUKYy M METOJbl COBMECTHBIX JIEUCTBUHA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOW  JACATEIIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensiTh poid ¢ Y4ETOM MHEHUH Y4YaCTHUKOB, OOCYXKIaTh pe3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIMiA
pe3yNbTaT MO pazpaboTaHHBIM KPUTEPHUSIM;

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

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TOBEICHUE B Pa3JIMYHBIX
CUTYaLIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBJIATh MO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3MKM M aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJILHO COCTAaBJISITh IJIaH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJIHEHHS TPAKTHYECKON pabOThI ¢ YUETOM HUMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEITIOYTCHUI;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX TIPEANIOUYTESHHIA;,

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

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCcTBOBaTh (HOPMUPOBAHUIO M MPOSBICHHUIO JSPYAUIIHMH B 00JIACTH
(bM3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTh KOPPEKTHUBBHI B JEATEIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMM  TIO3HABATEIbHOW  pedIeKCMM  KaK  OCO3HaHHS
COBEpIIAEMBIX JEWCTBUHA M MBICIMTEIBHBIX TMPOIECCOB, HMX PE3YyJIbTaTOB U
OCHOBaAHUI;

KCTOJIB30BaTh MPUEMBI pe(ICKCUU NI OIEHKH CUTYyalliu, BEIOOpa BEPHOTO
pelIeHus;



yMETh OILICHUBAaTh PUCKM W CBOCBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX MpHU aHAIU3€ PE3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpU aHAIU3e pPe3yIbTaToOB
JeSTEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUTUOKH.

B nporiiecce 10CTUXKEHUSI TMYHOCTHBIX PE3YJILTATOB OCBOCHUS MPOTrPAMMBI 110
buzuke [ ypoBHS cpeaHero oOlmero oOpa3oBaHHS Y 0OyYaromuxcs
COBEpPILECHCTBYETCS AMOIIMOHAIBHBIN UHTEJIJICKT, peIoIaratnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKJIIOYAIONICTO CIIOCOOHOCTh ITOHMMAThL CBOE SMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOIMOHAIILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIUPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOITMOHATBHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUHU, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U
yCIieXy, ONTUMM3M, MHUIIUATUBHOCTh, YMEHHE JEHCTBOBaTh HCXOJd W3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHHU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHMUIO;

COITMAIbHBIX HABBIKOB, BKJIIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOH(PIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konity o0yuenus B 10 kiaacce npeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJIb U MecTO (pu3uku B (HOPMHUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTHUM, B TPAKTUUECKOU AEATEIBHOCTH JIFOJICH;

YYUTHIBATh TPAHUIBI TPUMEHECHHS W3YUYEHHBIX (PU3NUECKUX MOJICIICH:
MartepualibHasi TOYKa, HHEpIMadbHas CUcTeMa OTCUYETa, aDCOMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUHBIN
ANIEKTPUYECKUI 3aps]l IPU pelieHur PU3NUECKUX 3aj1ay;

pacro3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEITHOE IBUKEHUE,
CBOOOJHOE MAJEHUE TeJ, ABUKEHUE MO OKPYKHOCTH, MHEPLIHS, B3aUMOJECHUCTBHE
Ten, nuddys3usi, OpOyHOBCKOE IBUKEHUE, CTPOEHUE >KUJIKOCTEH M TBEPABIX Tel,
U3MeHeHre o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE PaBHOBECHE,
UCIIapeHue, KOHACHCAIMs, IUIABJICHHE, KPUCTAJUIM3alUs, KUIIEHUE, BIAXHOCTb
BO3/lyXa, MOBBIIICHUE JIaBJICHUs ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXIY MapaMeTpaMy COCTOSIHUSI ra3a B HU30IpOIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHCTBUE 3aPA/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, MCMONB3YysSd (U3UYECKHE BEIUYWHBI:
KOOpJIMHATa, IyTh, IEpEeMEIEeHUE, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIa,
UMITYyJIbC TeJa, KUHETHYEeCKasi YHEPTUsi, MOTCHI[MATbHAS DHEPrus, MeXaHUYecKasl
paboTa, MexaHWYECKass MOIIHOCTh;, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICI MCMOJB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS] W EAUHUIHI,
HAXOJIUTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIUYUHY C JIPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ys (U3MYECKHEe BETUYMHBL: JIaBlIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPTUsl XaOTHYECKOTO ABUKEHHS MOJIEKYJ, CPEAHEKBaIpaTUYHAas
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICT HCIOJNb3YyeMbIX BEJIMYMUH, UX
0o0O3HAaUEHUs] W CAWHMIBI, HaXOAUTh (OPMYJbI, CBA3BIBAIONINE JaHHYIO
(Gu3MUECKyI0 BEIMUYUHY C IPYTUMH BEIMYUHAM;

OMUCHIBATh U3yUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIE, HAMPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIMAIOB;
Py ONHUCAHUM TIPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICT MCIOIb3YEeMbIX
BEIIMYMH, WX OOO3HAUYCHUA W E€IIMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEJIMUUHY C APYTHUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W TIPUHIMIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpAaHEHUS MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
MPUHIHUII CYNEPINO3UIUN CHUJI, HPHUHIMI PABHONPABHUS HWHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyioHa, mpu 3TOM pasinyaTh CIIOBECHYIO
(GOpMyYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BbIpaXKEHHWE U YCJIOBHUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0O0BSCHATh OCHOBHBIC TIPUHIIMITHI ICHUCTBHSI MAIIIUH, IPUOOPOB ¥ TEXHUYECKUX
YCTPOMCTB; pa3anuyaTh yCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYCCKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU ITOM
dbopmynupoBaTh MpodieMy/3aauy U TUIIOTE3y YU4eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY W3 MPEIJI0KEHHOTO 000PY10BaHUS, TPOBOJIUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIISITh MPSMBIE U KOCBEHHBIC U3MEPCHUS (PU3HUSCKHUX BEITUYHH, TIPH
STOM BBIOMPATHh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIIEHKH TOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAy  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TIPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBAaTh YCTAaHOBKY,
(uKCHpPOBATH PE3yJIBTATHI TIOJYUYCHHON 3aBUCUMOCTH (PU3NYCCKUX BEIIMYMH B BHJIC
TaOIUI] U TPpaUKOB, JIeJIaTh BHIBOJIBI IO Pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwiIa 0€30MacHOro TpyAa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax yd4eOHOTO DKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKOM U MPOEKTHOU
JESITENHHOCTU C WCIOJb30BAaHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1abOpaTOpHOTro
000opy10BaHUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUYECKHE 3aKOHBI U NMPUHIUIIBI, HA OCHOBE aHAIKM3a YCIOBUA 3a]1a4H
BBIOMPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3MYECKUE BEITHMYUHBI M (POPMYJIBI,
HEoOXoIUMbIE NIl €€ pPEeIIeHUs, POBOAUTHh PACUETHl U OLICHUBATh PEATHHOCTD
MOJTy4€HHOTO 3HAYCHUS (PU3UYECKON BETUUMHBL

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXACHHM C OMOpoi Ha M3yYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

MCIIOJIb30BaTh IPH PEIIEHNN YIeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEIACTABICHUS
y4eOHON ¥ HAyYHO-TIOMYJISpHON WHGOPMAINK, TOIYYEHHOWM €3 Pa3INYHbIX
MCTOYHUKOB, KPUTHUECKHN aHATM3UPOBATH MOTydaeMyt0 HH(HOPMAITHIO;

IPUBOJIUTH MPUMEPHI BKIAJAa POCCUUCKUX H 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSA TT0 (PU3HUKE B ITOBCETHEBHOM KU3HU JJISI
oOecrnieueHusi 0€30MACHOCTH MpH OOpalleHUuH ¢ OpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBbS M COOIOIECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



paboTaTe B TpynIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBATh padbOTy TpYyHIbl, PALUMOHAIBHO pAcHpelensTh OOA3aHHOCTH H
IJJAHUPOBAThH JIESITENBHOCTh B HECTAHIAPTHBIX CUTYalHsIX, aA€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYIIIbI B PELIEHUE PacCMAaTPUBAEMOM TPOOIIEMBI.

K koniry o6yuenus B 11 kiaacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOW NEATEIIBHOCTH JIOAEH, LEIOCTHOCTh U E€IUHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHHUS] U3YUYEHHBIX (PU3NYECKUX MOJENECH:
TOYEUYHBIN ANEKTPUUYECKHUN 3apsif, JIyd CBETA, TOUEYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO Sifpa MpH PEHIeHUH (PU3UYECKUX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MTPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, DJJICKTPOMAarHWTHasE WHIYKOMs, JEUCTBHE MAarHUTHOIO IIOJs Ha
POBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIE KOJIeOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pPACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuns, Audbpakuys W MOJSpU3alMsi  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hotorddeKkT), CBeTOBOE JaBlIeHHE, BOSHUKHOBEHHE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas MW MCKYCCTBEHHas
PaIHOAKTUBHOCTb;

ONUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3NUYHBIX  Cpel) H
AIIEKTPOMATHUTHBIE SIBJIIEHUS (TIPOLIECCHI), MCIMONB3Ysd (U3NYECKUE BEITUUMHBI:
AIEKTPUYECKUM 3apsif, CHJIA TOKA, DJIEKTPUYECKOE HAINPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHAYKUMS MarHuTHOIO IMojs, cuia Ammnepa, cuia JlopeHuma, WHIAYKTUBHOCTH
KATYIIKW, DHEPrus AJIEKTPUYECKOr0 M MArHUTHOIO IIOJIEM, NMEPHOJ M YacToTa
KoneOaHuil B KojeOaTeabHOM KOHType, 3apil U Ccuja TOoKa B Ipolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAsl CHUJia JIMH3BI, TPU OMHCAHWH TPABUIBHO TPAKTOBATH (HU3HUECKUI
CMBIC]I HCIIOJIb3YEMBIX BEIUYMH, HMX OO0O3HA4YeHHs UM EAUHUIL, YKa3bIBaTh
(opMyJIbl, CBS3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEIMUMHY C IPYTUMHU BEIMUYNHAMU;

ONMCHIBATh H3YyYCHHBIE KBAHTOBBIE SBICHUA M IPOLECCHI, HCIOIb3Ys
(pu3nUecKre BEIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, EPUOJ MOTypacnana, YHEPrus CBA3H



aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UYCCKUNA CMBICI
WCIIOJIb3YeMBIX BEJIMYWH, WX OOO3HAYCHWS W CIWHUIIBI, YKa3bIBaTh (DOPMYIIEI,
CBSI3BIBAIONINE JaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMHU BeJIHMUYWHAMH,
BBIYHCIISATH 3HAYCHHE (PU3NUCCKON BEITMIHHBL

aHAIM3UPOBATh (HU3MUECKHUE MPOIECCHl U SBICHUSA, UCTIONB3YS (PU3UUECKHUE
3aKOHBl W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENLHOTO U MapalieIbHOr 0
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHAYKIWW, 3aKOH MPSMOJIUHEHHOTO pacipOCTPaHEHHS CBETa, 3aKOHBI OTPaXKCHHS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBEeTa, ypaBHeHUe OifHIITelHa ans goTtodddexra,
3aKOH COXPAaHEHMsI DHEPrUH, 3aKOH COXPAaHEHUS HMMITYJIbCa, 3aKOH COXpPAaHEHUS
AIEKTPUUECKOTr0 3apsjia, 3aKOH COXPAaHEHHs MacCOBOI0 4Hcia, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO PAcCIMajia, MpU 3TOM pasziinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOEe BBIPAKEHHE M YCJIOBHS (TpaHUIBl, 00JacTH)
IPUMEHHUMOCTH;

OTIpE/ICTISITh HANIPABICHUE BEKTOPA HHIYKIIMU MAarHUTHOTO TIOJIST TPOBOTHHUKA
C TOKOM, cuiibl AMrniepa u cuiibl JlopeHna;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCHEPUMEHTHI MO MCCIEIOBAHUIO (U3MUECKUX SIBJICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM TNPSIMBIX W KOCBEHHBIX HM3MEPEHHI: MpU STOM
dbopmyupoBaTh MpodIeMy/3aauy ¥ TUIIOTE3y YU4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMsI, POBOIUTH OTBIT H (POPMYIUPOBATH
BBIBO/IbI;

OCYUIIECTBIISITH MPSMbIE M KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEH N3MEPECHUN;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYNH C HUCIIOIH30BAHUEM MPSMBIX
M3MEPEHUIi: TPH ITOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHUPOBATH PE3yJbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEIMYMH B BHUJE TaOIUI] M TpaduKoOB,
JIeNaTh BBIBOIBI 1O Pe3yJIbTaTaM UCCIICI0OBAHMS;

coOmoaTh mpaBuiia 0€30MaCHOTO TpyAa MPHU MPOBEACHUM WCCICIOBAHUNA B
paMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-MCCIENOBATENLCKON U MPOEKTHOU
JESTEHPHOCTH C WCIIOH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1abOpaToOpHOTO
000pyTI0BaHMS;

pemaTth pacy€THbIE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
WCIIOJIB3YS (PM3MYECKUE 3aKOHBI W TIPUHIIATIBI, HA OCHOBE aHAJIN3a YCIOBUS 3a1a9d
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXoauMbIe NIt €€ pelIeHHs, TPOBOAUTH PAcCUEThl U OICHWBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PM3HUUECKON BEITUINHBI,



pellaTh KaYeCTBEHHBIE 3a1aul: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETNIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3ndecKue sIBICHUs;

UCII0JIb30BaTh IPU PEIICHNHU YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM ¥ HAy4YHO-TIOMYJIAPHOM HH(pOPMALMK, TOJTYYEHHOU W3 Pa3IUYHBIX
MCTOYHUKOB, KPUTHYECKH aHAJIU3UPOBATH MOTYyYaeMyI0 HH(OPMALHIO;

OOBSACHATh NPUHIUNBL JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCJIOBUS UX O€30MACHOTIO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOLIErO0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 0€30MacCHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMU
yCTPOICTBAaMU, JIJIsl COXPAHEHUs 370POBBS M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpele;

paboTath B TIpyNme C BBINOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TIpYyNMbl, PALUOHAIBHO paclpeiessiTh OOA3aHHOCTH MU
IUIAHUPOBATD JIEATEIIBHOCTh B HECTAHIAPTHBIX CUTyalUsAX, aJI€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchbl
Pa3gen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
11 ®u3nKa ¥ METO/Ibl HAYYHOT'O ITO3HAHUS 2 https://m.edso0.ru/7f41bf72
Hroro no pazaeny 2
Pa3zngen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALbF72
Hroro no pazueny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunoreka [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIEe Mepexoabl

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
Pa3nen 4. DJJIEKTPOAUHAMUKA
bub6mmorexa [{OK
4.1 1
UeKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
49 [TocTOsIHHBIN 2NEKTpUYECKUN TOK. TOKHM B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpenax 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

KoaunuyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. QJIEKTPOJIUHAMHUKA
11 MarunuTtHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' UHIYKIMS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSI U BOJIHBI
21 MexaHn4ecKHue U JIEKTPOMArHuTHBIE 9 1 bubmuorexa [JOK
' KoJIe0aHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

31 OCHOBBI crieMaNbHON TEOPUU 4 1 bubnunoreka [JOK
OTHOCUTEIIHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazueny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONTUKH 6 bubmorexa HOK

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



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenne atoma hitps://m.eds00.ru/7f41c97¢
bu6mmoreka [{OK
4. A
3 TOMHOE PO > https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15

Pazpnea 5. DJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?i?;;f;iggﬁfﬂcg?c
Hroro no pazneny 7
Pa3ngen 6. OBOBIAIOLIEE IOBTOPEHUE

6.1 Oo6o0maromiee MOBTOPEHHE 4 l:tfrijf;l;?:g;gz/sfﬂwk
Hroro no pazaeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — HayKa O MPHUPO/IE.
1 Hayunrie MeTZnLI HofoHI/m 1 bubnmorexa LOK
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIET0 MUpPa
Ponb 1 MecTo pusnku B
5 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuotexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IESITEIBbHOCTH JIIOICH
Mexannueckoe IBUKEHHUE.
OTHOCUTENHHOCTh MEXaHUYECKOT'O bubmuorexa [JOK
3 1
nerokenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
JIIBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnunoreka [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372e
5 CBoOoaHOE TIajicHue. Y CKOpEHHE 1 bubnuoreka [JOK
CcBOOOIHOTO IMaECHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe 1BUXKEHUE.
N bubmuoreka [JOK
7 JIBrKeHNE MaTepUAIbHOW TOUKH 110 1

OKPY’>KHOCTH

https://m.edsoo.ru/ffOc3ada



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

8 lanunes. MHepLyanbHbIe CUCTEMBI bubmorexa HOK
' puu https://m.edsoo.ru/ff0c3be8
otcyeta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 CYNEPIIO3UIMU CHI. BTOpoii 3akoH bubmorexa HOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HproTona nist MatepuaibHOM TOYKH

10 Tperunit 3akoH HeroToHa st bubnuorexa [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BCeMHpHOro Tsrorenus. Cuna

11 TskecTH. IlepBas kocMudeckast bubmorexa HOK

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

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

13 Tpenusi. Cuiia COpOTUBIICHUS TTPU bubnuoreka [IOK
JIBIDKEHUH TEJAa B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rasze
[TocTynarenbHOE 1 BpalaTeIbHOE

14 JBIKEHHE a0COIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MomenT cuibl. [1nedo cubl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHs TBEPIOTO Tena
Nmmynbe MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTEPHAILHBIX TOYCK. bu6mmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHUE

16 PaGoTta 1 MOIIHOCTH CHIIBI. 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
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MaTepualibHOi Touku. Teopema 00
M3MEHEHNUH KHHETHUECKON OHCPIUU

17

[TorenmansHas 3HEPTHUSL.
[ToTennmanpHas SHEPTUs YIIPYTro
nehopMUpOBaHHOW MPYKUHBIL.
[TorenmanpHas 3HEPrUs TENA
BOJTM3H MOBEPXHOCTH 3eMITH

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

18

[TorenumaneHbIE U
HEeNoTeHLIUaIbHble CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
W3MEHEHNEM MEXaHWYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHNYECKON YHEPTUH

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

19

JlaGopaTopHas pabora
«HccnenoBanue cBsi3u pabOTHI CHITBI
C I3MEHCHHEM MEXaHNYCCKOM
SHEPTHH TeJla Ha IPUMEPE
PaCTsHKEHHUS PE3UHOBOTO JKI'yTay

20

KontposbHas padoTa o reme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXaHHUKE)

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

21

OCHOBHBIE ITOJIOKEHHS
MOJ'ICKy.]'ISIpHO-KHHCTH‘ICCKOﬁ
TCOPUH. EpOYHOBCKO@ JABHUKCHUC.

Muddysus

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

22

Xapakrep ABUKEHUS U
B3aMMOJICHCTBHUS YaCTUIl BEIIeCTBA.
Mopenu cTpoeHus ra3oB, KUIKOCTEU
U TBEPABIX TEN



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

23

Macca monekyn. Konuuectso
BemiectBa. [locrosinnas ABoraapo

24

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

25

Wneanpuenii ras B MKT. OcHoBHOE
ypaBHeHne MKT

bubmmoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

AOcoioTHas TemIepaTrypa Kak Mmepa
CpeaHEeN KUHETHYECKON SHEPIUun
JIBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

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

27

3akoH JlanmpToHa. ["a30BbIe 3aKOHBI

28

JlabopaTopHas pabora
«HccnenoBanue 3aBUCHMOCTH
MEX]ly TapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO raza

29

W3omporieccsl B ueabHOM rase u
uX rpapuueckoe npecTaBieHue

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

30

BuyTpennsist sneprus
TEPMOJMHAMHYECKON CUCTEMBI U
criocoOb! e€ n3menenus. KoiamuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusi 0OTHOATOMHOIO UJEATLHOTO
raza

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

31

Buns! Tennonepenaun

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

32

Y aenpHas TEMIOEMKOCTD BEIECTBA.
KonnuecTBo TenmnoTsl npu

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



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
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Terutonepenave. AnuadbaTHbIA
nporiecc

[IepBblii 3aKOH TEPMOJUHAMUKH U

bubmmoreka [{OK

33
€ro NPUMEHEHUE K U30ITPOoLIECCaM https://m.edsoo.ru/ff0c5efc
HeoOpaTumocTs mporeccoB B
34 npupojie. Bropoii 3akoH bubmorexa LHOK
pupoe. P https://m.edso0.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunnun nevicreus u KT/ bubmmoreka [IOK
TEIIOBON MAaIlIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJ0rH4ecKue MpooIeMbl
TETUIODHEPTCTHKHI
O06o0maronuii ypok
38 «MonI:K nI;]{l HaZI:bH3HKa OcHOBBI Bubnmorexa [JOK
AP ' https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KontponbHas padoTa o Teme
39 «Monekynsapras ¢puzuka. OCHOBBI Bubmmorexa [JOK
YIIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBaHue U KOHICHCAIIHS. bubnuoreka [JOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAs U OTHOCUTEIbHAS
41 BJI&YKHOCTh BO31TyXa. HachIeHHbIH bubmorexa HOK
Hy%a. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimyeckue u
amop(HbIe Tena. AHU30TPOIUS
P o P bubmuoreka [JOK
42 CBOMCTB KpHucTauIoB. JKunkue

KpHuCTaJlJIbl. COBpeMeHHLIe
MaTepuabl

https://m.edsoo.ru/ff0c65f0
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[liaBnenue U KpUCTATUIU3ALMSL.

43 VYV nenbpHasg TEIUIOTA [J1ABJIEHUS buGnuorexa [IOK
a ) https://m.edsoo.ru/ff0c6708
Cybnmumarust
bubmmoreka [{OK
44 % o
PABHCHHC TEILTOBOTO bastatca https://m.edsoo.ru/ff0c6820
DekTpusanms Tell. DIEKTPUIESCKUT
45 3aps p)lBaILH a DJIEKT I/I‘II;CKI/IX bubmmorexa [OK
PAL. a p https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOOHUKH, TUIIEKTPUKHU U
46 H(I))JI TIIPOBOJIHUKA 3aK(I:H bubmaorexa [IOK
YHPpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXPAHEHUS JIEKTPUICCKOTO 3apsjia
BsaumoneiicTBue 3aps10B. 3aKOH
47 Kymnona. TodyeuHbIN dIEKTPUYECKUN bubmorexa LIOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsok€HHOCTB AIEKTPUYIECKOTO
48 noss. [IpuHIun cynepno3uiuu bubnuoreka [IOK
AJEKTpUYECKuX nosiei. Jlnnuu https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaboTa cwit 37eKTpoCcTaTHuecKoro
49 noxud. [Torenmuan. Passocts Eubmaorexa HOK
' At https://m.edsoo.ru/ff0c6f00
HOTEHI[MAI0B
IIpOBOIHUKY U OQUIIEKTPUKHU B
50 9J'IpeKT i[)CTaTI/I‘IeI([:KOM l'IOl:J)'Ie bubnmorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudeckas IPOHUIIAEMOCTh
. bu6 OK
51 OnexrpoémkocTs. Konnencarop momoreka [

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 IIJIOCKOTO
KOHJIEHCcaTopa. DHeprus
3apsDKEHHOT0 KOHJIEHCAaTopa

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

53

JlabopartopHas pabdora "M3mepenue
ANIEKTPOEMKOCTH KOHJEeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAILHOTO
amnmapara, CTpyHHOro MpUHTEepa.
DNeKTpoCTaTUYECKas 3alluTa.
3a3eMIiIeHHE IEKTPOIpruOOpOB

55

DIEKTPUYECKUN TOK, YCIOBHS €TI0
cyniectBoBaHus. [I0CTOSIHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotunenue. 3akoH Oma aJist
y4acTKa Lenu

56

[TocnenoBarenbHOE, TapauIeIbHOE,
CMEIIAaHHOE COEUHEHHE
MPOBOJAHUKOB. JIabopaTtopHas
pabota «/3y4yeHue cMenaHHOTO
COEIMHEHUS PE3UCTOPOB)»

0.5

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

57

PaboTa 1 MOIIHOCTH AJIEKTPUUECKOTO
ToKa. 3akoH Jlxoyns-Jlenua

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

58

3akoH OMa 7151 TOJTHOM (3aMKHYTO)
anekTpuueckoit nenu. Koporkoe
3ambikaHue. JlabopatopHas padora
«M3mepenne D/IC ncrounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

PesepsHsbiit ypok. KonTponbHast
pabota o Teme "DieKTpoArHAMHUKA"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

/ Beepoccuiickasi mpoBepoYHast
pabota

60

Oo6o0maromuit ypok
«DNEeKTpOAMHAMHKAY /
Bcepoccuiickas nmpoepodHas pabota

bubmmoreka [{OK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAJIJIOB. 3aBUCUMOCTD
COIPOTHUBIIEHUS METAIIJIOB OT
teMiiepatrypsl. CBepXIpoBOIUMOCTb

62

DIIEKTPUYECKHUN TOK B BaKyyMe.
CBoliCcTBa DIIEKTPOHHBIX ITYYKOB

63

[TonynpoBoaHUKH, UX COOCTBEHHASI
U IIpUMECHAsI IIPOBOIUMOCTb.
CaoiicTBa p—Nn-niepexoa.
[TonynpoBoAHUKOBBIE TPUOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ffOc84ae

64

DIIEKTPUYECKHUI TOK B paCTBOpax v
pacrmiaBax 3JeKTPOJIUTOB.
DNEKTPOIUTUYECKAS JUCCOIHAITHS.
DIIEKTPOJIN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DIIEKTPUYECKUI TOK B ra3ax.
CaMoCTOSTENIbHBIN U
HECAMOCTOSITEIbHBINA pa3psijl.
Monnus. I1mazma

bubnuoreka [JOK
https://m.edsoo.ru/ffOc84ae

66

DeKTprYeCKre IPHOOPHI U
YCTPOMCTBA U UX TPAKTUYECKOEC
npuMeHeHue. [IpaBuina TeXHUKU
0€e30IacHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc86fc



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

KonrponsHas pabora o teme

«Onexrpocraruka. [locTosHHBII bubnuorexa [JOK
67 . 1
3NEKTpUYeCKuid TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeax»»
68 PezepBHbIii ypok. O0oO0maronmii 1 bubmorexa [IOK
ypok o teMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Kosau4vecTBO 4yacoB DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[TocTossHHBIC MarHUTHI U UX

1 B3auMo/jieiicTBMe. MaruutrHoe 1osJe. 1 bubmmoreka [{OK
BexTop MarHUTHON UHIAYKIIHAH. https://m.edso00.ru/ff0c9778
JIvHMM MarHUTHOW UHAYKIUH
MarauTHO€ 1oJie MPOBOJIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bu6mmoreka [IOK
B3anmopeiicTBre MpoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabGopaTtopHas paborta «3yuenue

3 MAarHUTHOTO TIOJISI KATYIITKH C 1 1 bubmorexa [TOK

Y https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME€ MarHUTHOTO TOJISl HA
MPOBOJHUK ¢ TOKOM. Cuna Ammepa.

4 JlaGopaTtopHas pabora 1 1 bubnunoreka [JOK
«Hccnenosanue NelCTBUA https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JleficTBME€ MarHUTHOTO TIOJIST HA

5 JBUKYIYHOCS 3aPSDKEHHYIO 1 bubnuoreka [IOK
yactuny. Cuna Jlopenma. PaGora https://m.edsoo.ru/ff0c9df4
cunbl JlopeHna

5 DNeKTpOMarHuTHasl MHIYKIHUS. 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

unaykuuu. DJ1C uHAyKIuu. 3aKoH
AJIEKTPOMArHUTHON MHYKIIUU
®dapanes

JlabopaTtopHas pabora
«HccnenoBanue SIBICHUS
BHCKTpOMaFHI/ITHOI\/JI HHIAYKOUH

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

NHnykTtuBHOCTS. SIBNEHME
camounaykiuu. 3J1C
CaMOMHIYKIIMH. DHEPIust
MarHUTHOT'O TIOJISl KaTYIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJe

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

TexHn4ecKkue ycTpoicTBa u ux
IIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
NIEKTPOMArHUTHL,
JNIEKTPOJIBUIaTEINb, YCKOPUTEIH
JJIEMEHTApHBIX YaCTHL],
MHIYKIMOHHAs [1eYb

10

O6o6maronuii ypok « MarHutTHoe
noJie. DIEKTpOMarHUTHas
WHIYKITUS

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

11

KonTponbHas pabota o teme
«MarsuTHoe moIe.
DneKTpOMarHUTHAsT MHIYKIIHSD)

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

12

CB00OO/IHBIE MEXaHUYECKUE
Kosiebanus. 'apMoHHUeckue
KosiebaHus. YpaBHEeHHE
rapMOHUYECKHUX KOJICOaHMH.
[IpeBpaienue 3eprun

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



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

JlabopaTtopHas padora
«HccnenoBanne 3aBUCUMOCTH
MeproJia MaJIbIX KoJieOaHui rpy3a Ha
HHUTU OT IJIMHBI HUTU U MAaCChl
rpy3a»

14

KounebarenbHbIi KOHTYD.
CB0OOOHBIE AIIEKTPOMATrHUTHBIE
Kosie0aHus B UACATLHOM
Kosie0aTeIbHOM KOHTYype. AHalorus
MEXTy MEXaHUIECKUMU U
AIIEKTPOMArHUTHBIMH KOJICOaHHSIMHU

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

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHEPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBneHue o 3aTyxXarmx
KoJieOaHusX. BeIHYyK1eHHBIE
MeXaHHYECKHUE KoJieOanus.
Pe3onanc. BeinyxaeHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHMsI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[TepemeHHBIN TOK.
CunycongajibHbIN TEPEMEHHBIN TOK.
Mo1HOCTh IEPEMEHHOT0 TOKA.
AMIUIUTYHOE U JEHCTBYIOLIEE
3HAYEHUE CHUJIbI TOKA U HAMPSHKCHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBosactso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPIUU

19

YCTpOUCTBO U NMIPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO

bu6mmoreka [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, T€HEPATOPA IIEPEMEHHOIO
TOKQ, JINHUM 3JIEKTpoIepeaay

DKOJOrM4eCKHe PUCKU IIPU
IIPOMU3BOICTBE IEKTPOIHEPTHH.

20 KynwsTypa ucnonas3oBanus
3JIEKTPOIHEPIUU B MOBCEIHEBHOM
KU3HU
MexaHudecKkre BOJHBI, YCIOBUS
acnpocTtpanenus. [lepuos.
21 I()?Ko pOCTBp acIpocT aieHHsI u bubmorexa HOK
p pacpoctp https://m.edsoo.ru/ff0cca54
JuTiHa BOJIHBL. [lonepeunbie u
MIPOJIOJTHHBIE BOJTHBI
3Byk. CkopocTh 3ByKa. 'poMKOCTh bubnuoreka [IOK
22
3ByKa. BricoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 cBoMcTBa 1 ckopocTh. [1Ikana bubmorexa [TOK
P ’ https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIUTIBI paTHOCBS3U U
24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Paguonokanmst
o5 Kontponbnas pabota «Konebanus u bubnunoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonmHEHHOE pacIpOCTPaHEHHE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK

ToueuyHblil UICTOYHUK cBeTa. 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

OTtpakeHue cBera. 3aKOHbI

bubmuoreka [JOK

27 OTpaCHI CfeTa' Hocrpoenne https://m.edsoo.ru/ff0cd4e0
M300paKeHMH B TUIOCKOM 3€pKaJie
[Ipenomienue ceera. [lonHoe

28 BHYTPEHHEE OTPAKEHUE. bubnuorexa [JOK
[IpenenpHbli yroa noJIHOrO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET'O OTPAKCHHUS

29 Jlabopatopnas pabora «3mepenue bubnuoreka [JOK
MOKa3aTelIsi IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne nzobpaxeHuit

30 B uH3e. DopMysia TOHKOM JTMH3BI. bubmorexa [TOK

https://m.edsoo.ru/ffOcdd1e

YBenuueHue JTuH3bI
JlabGopaTtopHas pabora

31 «HccnenoBanne cBOHCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB

39 oenoro cBeta. LIpet. JlabopaTopnast
paborta «Habmroaenune nucrepcuu
CBETa»

33 Hurepdepennus cpeta. Judpakmus bubnunoreka [JOK
cBera. JludpakunonHas pemeTka https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue MpuOOpPHI U YCTPOHUCTBA

35 U yCJIOBHUSA X 0€30MacHOro
MIPUMEHEHHUS

36 I'panuiel MpUMEHUMOCTH bubnuoreka [IOK

KJIaCCUYECKON MEXaHUKH.

https://m.edsoo.ru/ff0cf862



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
https://m.edsoo.ru/ff0cf862

ITocTynatel cienuanbHOU TEOPUU

OTHOCHUTEIILHOCTH
OTHOCHTEIBHOCTH
37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHUE bubmorexa HOK
p ’ https://m.edsoo.ru/ffOcfad2
BPEMEHU M COKPAIICHUE JITTHHBI
DHeprus U UMIYJIbC
38 pensTUBUCTCKON yacTuiibl. CBSI3b bubmmoreka [{OK
MAacCChI C JHEPTHEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKos
KonTponbhas pabora «Onrtuka.
39 OCHOBBI CIIEIUAIBHON TEOPUU bubmorexa HOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTHY
40 ®otonsl. ®opmyna [1nanka. bubnuoreka [IOK
DHeprusi ¥ UMIyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 10K
nonmoTeka
41 .0 A.T.
porodpexra. Onprrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl Gororddekra. YpaBHEHHE
42 DitHmTeHa 1 hotodddexra bubmorexa HOK
. i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddexra
Hasnenue ceeta. Onbith [1. H.
43 JleGeneBa. XuMUYECKOE ICHCTBUE bubmorexa HOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponcTBa U
m MPaKTUYECKOe MPUMEHEHHE:

(dotorneMeHT, GOTOAATUHK,
COJIHEUHast OaTapesi, CBETO O]



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

Permrenne 3aga4u mo reMe «IIEMEHTHI

bubmuoreka [JOK

45 KBAHTOBOM ONTUKM https://m.edso0.ru/ff0d0302
Monens aroma Tomcona. OnbITbI

46 Pesepdopma o paccesHuro o- bubmorexa HOK

https://m.edsoo.ru/ff0d091a
yactull. [InanerapHas Mmojens aroma
bubmmoreka [{OK

47 Hocrynatst bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u nornomieHne GoToHOB

48 IIpY NIEPEXOJIE aTOMA C OJHOTO bubnuorexa [JOK
YPOBHSI SJHEPTUM Ha APyroil. Bumabl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BommoBrle cBoicTBa 9acTHIl. BoaHEBI
ne bpoiurs. KopryckynspHo- bubnuoreka [IOK

49 .

BOJIHOBOM ayanu3M. CIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3TyUYeHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnbrter Pe3epdopaa o bubnuoreka [IOK
ONPEACIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO U3ITYUYCHHUS
CoiicTBa anbda-, 6era-, ramma-

51 u3nydeHus. BiausHue
PaZMOaKTUBHOCTH Ha KUBBIC
OpraHU3MBbl
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3otonsl. Anbga-pacna. bubnuoreka [IOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMma-uznyueHue

53 DHeprusi CBsSI31 HYKJIOHOB B si/Ipe. bubnunoreka [JOK

SnepHpie peakuuu. AnepHbli

https://m.edsoo.ru/ff0d1356



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
https://m.edsoo.ru/ff0d1356

peaktop. [IpobiemMsbl, MepCIeKTHBEI,
JKOJIOTUYECKUE ACIIEKTHI A1EPHOMN
DHEPreTUKHU

54

OnemeHTapHble yacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo bl HAOIOICHUS U
PErucTpanyu 3J€MEHTapHbIX
yactull. Kpyrielii cron
«DyH1aMEHTAIIbHbIE
B3aUMOJICUCTBHS. ENMHCTBO
(bu3nuecKoil KapTUHBI MUPa»

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

55

OTans! Pa3BUTHA aCTPOHOMMHU.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4YEeHHE aCTPOHOMUH. Buj
3B&3mHOrO0 Heba. Co3Be3aus, IpKue
3BE3/1bl, IUIAHETHI, UX BUIUMOE
nerkeHue. CoaHeyHasi cucteMa

56

Comnurte. CoHeuHast akKTUBHOCTD.
Uctounuk sueprun CosiHia u 3BE3]1

57

3BE3/1b1, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI IIIaBHOU
noclezoBaTeabHOCTH. BHyTpeHHee
ctpoenue 38€31. CoBpeMeHHbIE
MIPEJICTaBICHUS O IPOUCXOXKICHUU U
sBomtonnu CoJiHIA U 3BE3]T

58

Mneunsiii [1yte — Hama
I'amaktuka. IlomoxxeHue U IBIKEHUE
Comana B I'amaktuke. ['anakTuky.
UYépHble ObIPHI B AApaX TAIAKTUK



https://m.edsoo.ru/ff0d0e38

59

Bcenennas. Pa3z0eranue rajakTuk.
Teopus bosboro B3peIBa.
PenukroBoe uznmyuenue.
MeraranakTuka

60

Hepeuennsie npoGnembl
aCTPOHOMUHU

61

Kontponbnas padota «neMeHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

62

O6o06maronuit ypok. Ponb dusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIUATBHON U
ATUYECKOM cdepax nessTeTbHOCTH
YeJIOBEKa

63

O6o6maromuii ypok. Posbs 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAyYHOUN KapTHUHE
Mupa

64

O6o0maromuii ypok. Poib
(bu3nveckoii Teopuu B
(hopMHpOBaHHUY TIPEICTABICHUH O
(bu3nvecKoil KapTHHE MUpPa

65

O6o6matomuit ypok. Mecrto
(U3HYECKOM KapTUHBI MUPA B
00I1IeM sy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MIpeJICTaBJICHUI O PUPOJIE

66

PesepBHBIN ypoK. MaruutHoe moiie.
OneKTpOMarHuTHAasE NHIYKIMS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CTEeUATBHON TeOpUH 1
OTHOCHUTEJIbHOCTH
Pesepnsrit ypok. KBanTtoBas ¢usmka.
bubmmoreka [{OK
68 DeMeHTBl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3HuKH
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeILHOI MPOrPaMMBbI CPETHET0 0011Iero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TMpUMEpax pojib U MecTo (U3uKu B
(hopMUPOBaHUU COBPEMEHHOW HAyYHOH KapTHUHBI MUpPa, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHIA, B MPAKTUYECKOU AEATETbHOCTH

monen

10.2

Y4UTHIBaTh IPAHULIBI TPUMEHEHHS N3YYEHHBIX (PU3NUECKUX MOIETICH:
MaTepuaibHas TOYKa, MHEpIHalbHas cucTeMa OTc4éra, abCOJIIOTHO
TBEPJIOE TENO, UACATBHBIN 'a3; MOJEIIA CTPOCHHUS Fa30B, JKUJIKOCTEN U
TBEPABIX TEJN, TOYEUHBIM HIIEKTPUYECKUHN 3apsi] — IpPU PEIIECHUU

(dbu3mvecKux 3a1a4q

10.3

Pacnio3naBath pusnueckue sBiaeHUs (IPOIECCHI) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJICKYJSPHO-KHHETUYECKOW TEOPUHU
CTPOCHHS BEUIECTBA W DJICKTPOJWHAMHUKH: paBHOMEpPHOE U
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE JABM)KEHUE, CBOOOIHOE TTAJCHUE
TEJI, JBIWKEHHE IO OKPY)KHOCTH, WHEPIHUs, B3aUMOJICHCTBUE Te,
muddys3us, OpOYHOBCKOE JBHIKEHHME, CTPOCHUE IKHUIKOCTCH U
TBEPABIX TeN, W3MEHeHHEe O00bEéMa Tem TpU HarpeBaHUM
(OXJaXkIeHNM), TEIUIOBOE PABHOBECHE, WCIAPEHUE, KOHJICHCAIIHS,
IUIaBJICHWE, KPUCTAUIM3allks, KUIICHUE, BIIAJXHOCTh BO3/yXa,
NOBBIIICHUE [ABJICHHUS Ta3a NPH €ro HarpeBaHUU B 3aKPHITOM
cocyjle, CBS3b MEXKIy IlapaMeTpaMH COCTOSIHMSI Ta3a B

H30IIpoLecCax; JICKTpHU3auusg TCI, B3auMO/JICHCTBUE 3apsaa0B

10.4

OnucelBaTh MEXaHHYECKOE ABWIKCHUC, MUCIIOJIBb3Ys (I)I/I3I/I"ICCKI/Ie
BCJIIMYMHBI: KOOpJAWUHATA, IIYTh, IICPEMCHICHUC, CKOPOCTh, YCKOPCHUC,
MacCa TCJjia, CHJIA, HUMIYJIbC TCJIda, KHUHCTHUYCCKAsd SHCPIru:d,
IMOoTCHIUAJIbHAasA SHEPrus, MCXAaHUYCCKaAA pa60Ta, MEXaHHUYCCKasa
MOIOHOCTL; IIpHU OIIMCAHWUN IMPABUJIBHO TPAKTOBATH (I)I/ISI/I‘IGCKI/II‘/’I
CMBICJI HCIIOJIb3YyEMbIX BCIIMYUH, HX 0003HaUeHUS U CINHUIIBI,
HaxoauThb q)OpMYJ]LI, CBA3BIBAOIIUC JAHHYTO (I)I/ISI/I‘-ICCKYIO BCIIMYUHY

C ApYT'UMH BCIMYNHAMU




10.5

OnuchiBaTh H3YYCHHBIC TEIUIOBBIC CBOWCTBA TEI M TEIUIOBBIC
SIBIICHUS, HUCIOJBb3ys (U3MUECKHE BEJIWYHMHBI: JaBJICHHUE Trasa,
TEMIIepaTypa, CpEIHss KUHETHYeCKas OJHEPIrus XaoTHUECKOI'o
JBMOKCHUS MOJICKYJ, CpeJHEKBaJpaTHYHas CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIIOTHI, BHYTPEHHsIS JHeprus, pabora Trasa,
KO3 (DUIIMEHT TOJE3HOTO JEWCTBHS TEIUIOBOI'O JIBUTATENs; IPU
ONMMCAHWUK  TMPABUJIBHO  TPAKTOBaThb  (U3UYECKHH  CMBICI
UCIIOJIb3YEMbIX BEIMYHMH, UX O0O3HAUYCHHUS W CAMHHIIBI, HAXOIUTh
(GopMyJIBl, CBS3BIBAIONINE JAHHYI (H3UYCCKYIO BEIHYMHY C

APYTruMHu BCIIMYUHAM

10.6

OnuceiBaTh U3yYEHHBbIE JJIEKTPUYECKHE CBOICTBAa BellecTBa U
JNIEKTpUYeCcKre sBJIEHUS (TpOLECChl), HCMNOIb3ysl (U3NUECKUe
BEIMYUHBI:  DJIEKTPUYECKMH  3apsj,  JJEKTpUYEecKoe  ToJe,
HanpspKEHHOCTh  TMOJISL, TOTEHIMANl, Pa3HOCTh IOTEHILIMAJIOB; IPHU
ONMMCAHWU  TPAaBUIBHO  TPAKTOBaTh  (PU3MUECKUH  CMBICH
WCIOJIb3YEMbIX BEIMYMH, UX OO0O3HAUEHUS W €JUHHIIbI; YKa3bIBaTh
(opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BETMUUHY C IPYTHMMHU

BECIMYMHaAMH

10.7

aHATM3UPOBaTh (PU3UYECKUE TIPOLECCHl W SBJICHUS, WCIIONb3Ys
¢u3nveckne 3aKOHBI M TMPUHIIMIIEL: 3aKOH BCEMUPHOTO TATOTCHUS, |,
Il u 111 3axonBr Hhr0TOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH,
3aKOH COXPaHCHHSI HMITYJIbCA, TIPUHIIUIT CYTIEPIIO3UIIIH CHJI, TPUHITUTT
PaBHOIIPABHSI WHEPUHUAIBHBIX CHCTEM OTCUE€Ta; MOJICKYJISIPHO-
KWHETHYECKYIO0 TEOPHUIO CTPOCHHUS BEIIECTBA, FA30BbIC 3aKOHBI, CBSI3b
CpelHel KWHETHYECKOW SHEPTHU TEIUIOBOTO JIBHXKCHHS MOJIEKYJ C
a0COJTIOTHOW TEeMITEpaTypoi, TIEPBbI 3aKOH TEPMOJNHAMHKH; 3aKOH
COXpaHECHHs 3JICKTPUYECKOro 3apsjia, 3akoH KyioHa, mpu 3TOM
pa3iinyarh CIOBECHYHO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOe

BBIP2YKEHUE U YCIOBUS (TPAHUILIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHEIC MMPUHOUIIBI JIeNCTBUSA MalllHnH, HpI/I60pOB u
TCXHUYCCKUX YCTpOﬁCTB; pa3jiniyatb YCJIOBUSA HUX 0e30I1acHOr0

HCIIOJIb30BaHHUS B IIOBCEIHEBHOM KHU3HU

10.9

BBINONHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SBICHUN
U TIPOLIECCOB C UCIOJb30BAHNUEM INPSAMBIX U KOCBEHHBIX M3MEPEHUN;
pu 3ToM (hopMynupoBaTh MpodiemMy (3agauy) U THIOTE3y y4eOHOTro
OKCIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  IPEIUIOKEHHOrO

O60pynOBaHI/IH, MPpOBOAUTDH OIIBIT U (I)OpMy.TII/IpOBaTB BBIBObI




10.10

OcymiecTBisATh MpsIMbIE W KOCBEHHBIE H3MEpPeHHS (HU3NIECKUX
BEJIMYUH; TP 3TOM BBHIOMpATh ONTHMAJIbHBIN CIOCOO M3MEpEHUs U

HUCIIOJIB30BAaTh U3BCCTHBIC METOAbI OLICHKN HOI‘peI_HHOCTef/'I I/I3M€p€HI/Iﬁ

10.11

WccnenoBath 3aBUCUMOCTH MeXAYy (U3MUECKUMU BEIUYMHAMU C
UCIIOJIb30BAHUEM MPSAMBIX H3MEPEHUI; IMPU ITOM KOHCTPYHPOBATh
YCTAHOBKY, (DUKCHPOBATh pPE3yJIbTAaThl MOJYYCHHOW 3aBHCHUMOCTHU
(U3NYECKUX BEITMYMH B BUJIE TAOJIHUI] U TPAPHUKOB, eJIaTh BHIBOJIBI IO

pe3ysbTaTtaM UCCIeOBaHUs

10.12

CobOmoath mpaBuiia 0e30MacHOro TpyJa IpU  MPOBEIECHUU
UCCIEIOBAaHUM B paMKax Yy4yeOHOro SKCIIEpUMEHTa, Yy4eOHO-
HCCIEA0BATENIBCKON U MPOEKTHON JEATENBHOCTH C UCIIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOpPHOTO 000PYI0BaHUS

10.13

Pemrate pacuérHple 3a7aun ¢ SIBHO 3aJaHHON (DM3UYECKOM MOJIEIBIO,
WCTIONB3Ysl (PU3MUECKHE 3aKOHBI W MPUHIIMIBI, HA OCHOBE aHAIM3a
YCJIOBHS 3a7aud  BBHIOMpATh (PU3WYECKYIO MOJENb, BBIACIATH
(bu3uvecKkre BeIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE IS €€ PeIIeHuUs,
MPOBOJUTh pacdy€Thl M OLEHUBATh PEAJbHOCTh IOJYYEHHOTO

3HaueHUs (PU3NYECKON BETNUHHbI

10.14

Pemath  kayecTBeHHbIE  3aJauyd:  BBICTPaMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYKICHHI C OOPON HAa N3YUYEHHbIE

3aKOHBbI, 3dKOHOMCPHOCTH U (bHSI/I‘IeCKI/IC SABJICHUSA

10.15

Hcnonb3oBath mnpu pemieHUd Y4eOHBIX 3a7ad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJOTUHU JUIsl IOUCKA, CTPYKTypUPOBaHWS,
UHTEPIIPETallMd U MPEJCTaBICHUs] y4eOHOW W HAy4YHO-MOMYJISIPHOMN
uH(bOpMaInK, MOJYYEHHON U3 pa3NTuYHbIX UCTOYHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATD MMOJIYHYaCMYIO I/IH(bOpMaI_II/IIO

10.16

[IpuBONTE MpUMEpHI BKJIAJla POCCHICKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU H TEXHOJIOTUI

10.17

Hcnons3oBaTh TCOPCTUYUCCKHUEC 3HAHUA I10 (1)I/I3I/IKC B IIOBCEIHEBHOM
KHN3HHU I obOecrieueHus OE30MMACHOCTH npu O6paH_[eHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, L COXPAaHCHUS
3A0OPOBbA U CO6J'IIOI[CHI/I$I HOPM DJKOJIOTMYCCKOro TIIOBCIACHUA B

OKpPY’KaIoILeH cpene

10.18

PaGoTaTh B rpymIe ¢ BHITOJHEHUEM Pa3IMUHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh  pabOTy TPYMNMbI, palMOHAIBHO  pPaCHpenessTh

00513aHHOCTH H IJIaHUPOBATh ACATCIBHOCTb B HCECTAHAAPTHBIX




CUTyalludax, aJJ€KBATHO OLCHHBATL BKJIAJ[ KaAXKXIAOIO M3 YUYaCTHUKOB

TPYMIIBI B PELICHHE PACCMAaTPUBAEMON MTPOOIIEMBI

11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

111

JleMOHCTpUpOBaTh Ha TMpUMEpax pojib U MecTo (u3uKku B
(hopMUPOBaHUU COBPEMEHHOW HAyYHOH KapTHUHBI MUpPa, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHIA, B MPAKTUYECKOU AEATETbHOCTH

JIOEH, LETOCTHOCT U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4uUTHIBaTh IPAHULIBI TPUMEHEHHS N3YYEHHBIX PU3NUECKUX MOJETCH:
TOYEUYHBIN 3JIEKTPUYECKUN 3apsl, siAepHas MOJEIb aTOMa, HyKJIOHHAs

MO/IeTIb aTOMHOTO si/Ipa MpHU pelieHNH (PU3NIECKUX 3a1a4

11.3

Pacnio3naBate usmdeckue sBieHUs (TIPOIECCHl) U OOBIACHIATH UX Ha
OCHOBE 3aKOHOB JJICKTPOJMHAMHUKA W KBAaHTOBOW  (DU3UKU:
AJIEKTpUYECKasi MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHMTHOE  JICHCTBHSL ~ TOKa,  B3aUMOJICHCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAsE MHIYKIHWS, JEHCTBHE MAarHUTHOTO TIOJNS Ha
NPOBOJHUK C TOKOM M JBWKYIIUHCS 3apsl, JIEKTPOMarHUTHBIE
KOJICOaHUSI W BOJHBI, NPSMOJMHEHHOE pPaCHpOCTPaHEHUE CBETa,
OTpaXeHHe, TpeloMiieHHe, wuHTepdepeHuus, audpakuus u
HOJISIPU3AIUsl CBETA, UCIIEPCUs CBETA, POTOIICKTpUIecKuit 3ddext
(boTtoahdexT), cBeTOBOE MaBJIICHHE, BO3HWKHOBEHHE JIMHEHYATOrO
CIeKTpa aToMa BOJOPOJAa, ©CTECTBEHHAs W  HMCKYCCTBEHHAas

paaAnOaKTUBHOCTD

114

OnuceiBaTh HU3YUCHHBIC CBOMCTBaA BCIICCTBA (SJ'ICKTpI/I‘ICCKI/Ie,
MAarauTHBIC, OIITUYCCKHUE, SJICKTPUUCCKYIO ITPOBOAUMOCTD PAa3JINYHBIX
cpen) U SBJICKTPOMATrHUTHBIC SBJICHUA (npoueccm), HCIIOJIb3Y
(I)I/ISI/I‘IGCKI/IG BCIIMYHHBI: BJICKTpI/I"IeCKI/II\/’I 3apsa, CHJIa TOKa,
QJICKTPUYCCKOC  HAIIPAKCHHUC, QJICKTPUUICCKOC COIIPOTUBJICHHC,
Pa3HOCThL IMMOTCHIHUAJIOB, 9I[C, pa60Ta TOKa, UHAYKIIUA MArotuTHOI'O
IoJig, CHJIa AMr[epa, cuJia HopeHua, HHAYKTHUBHOCTbL KaTYIIKH,
OHEPTUA SJICKTPUUCCKOIO U MAarHuTHOI'O HOHCﬁ, nepruoa M 4acCtora
KoJieOaHMi1 B K0JIe0aTeIbHOM KOHTYPC, 3apsa U CHUJIa TOKa B ITPOLECCE

TapMOHHUYCCKUX QJICKTPOMArHUTHBIX KOJ'IC68.HI/II71, (I)OKYCHOC




pacCTOsIHUE U ONTHUYECKAas CUJIA JIMH3BI, IIPU ONUCAHUM NPABUIILHO
TPAaKTOBaTh (PU3MUECKUI CMBICI HCHOJb3YEMBIX BEIUYMH, HX
0003HAYCHHUS W EAWHUIIB; YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIINE

JaHHYIO (1)I/I3I/II-IGCKYIO BCJIMYMHY C IPYT'UMHU BCIIMYNMHAMHA

115

OnuceiBaTh H3Y4YEHHbIE KBAHTOBBIE SIBIEHHMS U  IPOLECCHI,
UCTIONB3Ys (PM3NUYECKUE BEIUYMHBI: CKOPOCTh IJIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJHBI U YacTOTa CBETA, SHEPIUs U UMITYJbC (OTOHA,
MIepUOJ MOJypacnaja, SHEPTUsl CBS3U ATOMHBIX sJI€p; IPU ONMCAHUN
MpaBUJIBHO TPaKTOBaTh (U3MYECKUH CMBICI  MCIIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUEHUs W E€IUHUILbI; YKa3blBaTh (HOPMYJIBI,
CBA3BIBAIOUINE JaHHYI0 (PU3MYECKYI0 BEJIMYHMHY C JIpyTUMU

BCIMYMHAMH, BBIYHUCJIATh 3HAUYCHUEC (1)I/I3I/I‘~IGCKOI\/JI BCJINYHHBI

11.6

AHanu3upoBath (U3NYECKUE TMPOLECCHl W SBICHUSA, HCIONb3Ys
(1)1/131/1%01(1/16 3aKOHBI n MMPUHIHUIIBI: 3aKOH OMa, 3aKOHBI
MOCJIEZIOBATEIBHOTO0 M MapajIeIbHOIO0 COEAMHEHHUS IMPOBOJIHUKOB,
3aKkoH Jlxoyis — JleHna, 3aKoH 2J1€KTPOMarHUTHOM MHIYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAaHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHbl TPEJOMJICHUS CBETa, ypaBHEHHE OUWHINTEMHA IS
dboToadexra, 3aKOH COXpaHEHHUsS DHEPTUU, 3aKOH COXPAHCHUS
HUMITyJIbCa, 3aKOH COXpaHEHHUsS JJIEKTPUUYECKOro 3apsjia, 3aKOH
COXpaHEHHUsl MaccoBOIO0  4YHCJa, TMOCTydarsl bopa, 3akoH
paaMoOaKTUBHOTO paclaja; Mph OTOM pPa3inyaTh CIOBECHYIO
(hopMyITHPOBKY 3aKOHA, €r0 MAaTEMAaTUUYECKOE BhIPAXKEHUE U YCIIOBUS

(rpaHuIpl, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HaIlpaBJICHUC BCKTOpa HWHAYKOHWUHW MAIrHUTHOI'O IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHJIBI HopeHua

11.8

CTpOI/ITL 1 OIIMCBIBATb I/I306pa)KeHI/Ie, cOo31aBacMoO€ IIJIOCKHMM

3€pKajoM, TOHKOW JIMH301

11.9

BBIOTHATD SKCTIIEPUMEHTBI 110 UCCIICIOBAHUIO (PM3MYECKUX SIBICHUHN
U TIPOLIECCOB C MCIOJb30BAHUEM IPSAMBIX U KOCBEHHBIX W3MEPEHUH;
pu 3ToM (HOpMyYIUPOBATH IPoOIEMy (3a1ady) U TUIOTE3y Y4eOHOTro
JKCIIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY M3  IPEUIOKEHHOIO

O60py,Z[OBaHI/I$I, MMPpOBOAUTH OIIBIT U q)OpMy.TII/IpOBaTB BBIBObI

11.10

OCYIJ_[CCTBJ'IHTL npsAMbIC W KOCBCHHBIC UH3MCPCHUS (I)I/I3I/I‘-ICCKI/IX
BCJIMYUH,; IIPHU 3TOM BBI6I/IpaTB ONTHUMAJIBHBIN CII0CO0 HU3MCPCHHUA U

HUCIIOJIB30BATh U3BECTHBIC METOAbI OIICHKNU HOFpCH.IHOCTCﬁ I/ISMCpCHI/Iﬁ

11.11

HccnegoBaTh 3aBUCUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIMYHMH C MCIIOJIb30BAHUEM

HNpSMBIX M3MEPEHMH; IPU O3TOM KOHCTPYHPOBaTb YCTaHOBKY,




(uKCcUpOBaTh PE3yNbTATH TOJYUYEHHOW 3aBUCHUMOCTH (U3HUECKUX
BEITUYHH B BHJIE TaOJIUIl ¥ TPAdUKOB, ENIATh BHIBOKI 10 PE3yJIbTaTaM

HUCCICI0OBaHUA

11.12

CobOmronate mpaBmia 0€30MacHOTO TpyAa TMpPH TPOBEICHHUH
UCCIE0BAaHUN B paMKax Yy4eOHOro OJKCIEpUMEHTa, Yy4deOHO-
M CCIIEI0BATEIBCKOM U IPOEKTHOU AEATEIIBHOCTH C UCIIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000py10BaHUS

11.13

Pemats pacuétHble 3a7auu C SBHO 33aJJaHHOW (PM3NYECKON MOJIEINbIO,
WCIOJIb3Ys (PU3MYECKHE 3aKOHBbl M NMPUHIIMIBI; HA OCHOBE aHalIM3a
yCIIOBUSL 3aZlaud  BBIOMpPATh (QPU3NYECKYIO MOJIENb, BBIIEIATH
(bu3uvecKkue BEIMYUHBI U (POPMYIIBI, HEOOXOIUMBIE I €€ PeIIeHuUs,
MPOBOJUTh pacdy€Tbl M OLEHUBAaTh pPEAJbHOCTh IOJYYEHHOIO

3HA4YCHHS (U3UIECKON BEITMUNHBI

11.14

Pematp  kadecTBEHHBIE  3aJauyd:  BBICTpAMBAaTh  JIOTUYECKH
HEMPOTHUBOPEUHUBYIO IIEMOYKY PACCYKJICHUM C OMOPON Ha U3yYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (I)I/IBI/I‘—IGCKI/Ie SABJICHUSA

11.15

Hcnonb3oBaTh mpu pemieHUH Y4YeOHBIX 3a7ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsi TOUCKA, CTPYKTYpPHpPOBaHUS,
WHTEpIpEeTalli U MpeACTaBiIeHUs] y4eOHOW W Hay4YHO-TIOMYJISIPHOMN
nH(pOpMaLINHY, TOTYYEHHON U3 PA3JINYHBIX UCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJTYyYaeMyt0 HH()OPMALIHIO

11.16

OOBSCHATH IIPUHIUIIBI I[GI‘/'ICTBI/IH MalllMH, HpI/I60pOB 1 TCXHHUYCCKUX
YCTPOﬁCTB; pas3i4aTb yCJIOBUA HX 0e30MacHOro MCIIOJIL30BaHUs B

HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBONTE MpUMEpPHI BKJIAJla POCCUMCKUX M 3apyOCKHBIX YUEHBIX-
(hU3HMKOB B pa3BUTHE HAyKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

11.18

Hcnonp3oBarh TCOPCTUYCCKHUEC 3HAHUA I10 (1)I/ISI/IK6 B IMOBCEJIHECBHOMU
KU3HHU OJId obOecrieueHuss 0€30IaCHOCTH Ipu 06paH_[eHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, AL COXpaHCHUA
3A0OPOBbA U CO6J'IIOI[CHI/I$I HOPM DJKOJIOTMYCCKOro TIIOBCIACHUA B

OKpPY’KaIoILleH cpene

11.19

Paboratrh B rpymnie ¢ BHIITOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh ~ paboTy  TpyMIbl,  PAMOHAJIBHO  paclpenessTh
0053aHHOCTH M IUJIAHUPOBATH JAEATENHHOCTh B  HECTaHJApPTHBIX
CUTyalusiX, aJIeKBaTHO OIICHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB

IPYIIBI B pellIEHnEe pacCMaTpuBaeMoi poOIeMbl




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHU A

11

®usnka — Hayka o npupoae. HayuHbie
METO/IbI IO3HAHUS OKPY>Karolero Mupa. Posb
JKCIIEpUMEHTAa M TEOpUH B  Ipolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenvupoBanue (QU3NUECKUX SIBJICHUH U
IIPOLIECCOB. Hayunslie TUITOTE3BI.
®usnyeckue 3aKoHbl M Teopuu. [‘paHuIBI
OPUMEHUMOCTH  (U3WYECKHMX  3aKOHOB.
[Ipunmun cootBercTBUs. Ponb U mecto
¢u3ukn B (GOPMHPOBAHUHM COBPEMEHHOM
HAay4yHOM KapTHUHBI MHpPA, B MPAKTUYECKOU

NESITENLHOCTH JTIOAEH

MEXAHUKA

###Pari#KIIHEMATHUKA

2.11

MexaHn4deckoe JBHXKCHUC.
OTHOCHUTENHLHOCTD MECXaHHUYCCKOI'O

neuxeHus. Cucrema otcuéra. Tpaekropus

2.1

2.1.2

[Tepemenienue, ckopocTh (CpeHssi CKOPOCTh,
MTHOBEHHass  CKOPOCTb) M YCKOpEHHE
MaTepualbHOM TOYKH, UX MPOEKIMH HA OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

NIEPEMELIEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIDKCHUE. I'paduxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOPEHHUH, INyTd U IepeMelIeHus

MaTepHaHBHOﬁ TOYKHU OT BPEMCHU




2.1.4

CBobonHOe nasieHne. Y CKopeHHne

CBOOOJHOTO MaIEHUSA

2.15

Kpusonnueiinoe nswxkeHue. PaBHOMEpHOE
JBUXXCHUC MaTepHaHBHOfI TOYKHN 110
OKpPYKHOCTHU. YTJIOBasi CKOPOCTb, JIMHEWHAas
CKOPOCTb. [Iepuon u 4acToTaA.

LleHTpOCTpEMUTENBEHOE YCKOPEHUE

2.1.6

TexHudyeckue  yCTpPOWCTBA:  CHUIOMETP,
JBUKCHHE CHAPSAJIOB, LENHBIE M PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHL. N3mepenue
MTHOBEHHON  ckopocTtH.  VccnenoBanue
COOTHOLICHU MCKIY IIyTiAMU,
MPONJEHHBIMU TEJIOM 3a IMOCIeA0BaTeIbHbIE
paBHBIE  TIPOMEXYTKM  BpPEMEHU  IIpU
PaBHOYCKOPEHHOM JBM)KEHMHM C HadaJbHOM
CKOpOCThIO, paBHOW Hymwo. HW3ydeHue
JIBUKEHHUS IIapUKa B BSI3KOM JKHUIKOCTH.
W3ydyenue nBwKeHUs Tena, OpOLIEHHOTO

TOPHU30OHTAJIBHO

2.2

##HParf## IMHAMUKA

2.2.1

[TpuHIMn OTHOCUTEIHEHOCTH lamunes.
IlepBoiii 3akoH HreroTona. HuepimanbHbIe

CHCTEMEI OTCUETa

2.2.2

Macca tena. Cuna. [lpunuun cynepno3unuu

CHII

2.2.3

Bropoii 3akon HproToHa s MaTepuanbHOM
TOYKM B HWHEPIHUAIBHOW CHCTEME OTCUéTa
(MCO). Tperuit 3akoH HproToHa s

MaTCpHUAJIbHBIX TOUYCK

2.2.4

3akoH BCCMUPHOT'O TATOTCHHUA. Cuna
TAXKCCTH. HCpBaH KOCMHUYCCKAasA CKOPOCTD.

Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKONBXKEHUS W CHJIA TPEHHS  IOKOS.
Koaddunment tperns. Cuiia COnpoTUBICHUS

IIpU ABMOKCHUU TECJIA B ) KUAKOCTHU HUJIU Ira3ec

2.2.7

[TocTynaTenbHOE U BpaaTeIbHOE IBUKEHUE

a0COJIIOTHO TBEPIOTO Tela

2.2.8

MoMeHT CHITBI OTHOCHTEIBEHO OCH BpaliCHHA.
[Imeqo cunel. YcimoBus paBHOBECHS TBEPIOTO
tena B ICO

2.2.9

TexHUYecKkne YCTpOMCTBA: TMOIIIUITHUKH,

ABMKCHUE NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktrueckue pabotsl. U3yueHnne qBMKEHUS
Opycka MO HaKJIOHHOM TUIOCKOCTH TOJ
JeficTBeM HecKolbkux cuil. MccnepoBanue
3aBUCUMOCTHU CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JedopMupyeMoOil MpyKHUHE U PE3UHOBOM
obOpasme, OT BEIWYUHBI UX JedopMaluu.
UccnenoBanue YCIOBUU paBHOBECHS

TBEPJIOTO TeJa, UMEIOIIETO OCh BPAIICHHUS

2.3

##Par###3AKOHbBI COXPAHEHI A B MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOfI TOYKH, CHCTEMBbI

2.3.1 MaTepualbHBIX TOueK. HWMIyabCc CHIBl U
M3MEHEHUE UMITyJIbCca Tela
239 3akoH coxpaHenuss ummnyiasca B HCO.
o PeaktuBHOE ABMKEHUE
2.3.3 PaGora cumbl
2.3.4 MoIIHOCTE CUIIBI
235 Kunernueckass  »sHepruss  MaTepuaibHOU
o TOukH. TeopeMa 0 KHHETUYECKON YHEPT U
[MotenumansHas sHeprus. lloTeHmanbHas
236 SHEprus yOpyro nepOopMUPOBAHHOM

IMPY>KUHBI. IloTenunanbHas OHEpIrusa TCJa

BOJIM3U TIOBCPXHOCTHU 3emnu




HOTGHI_II/IEUILHBIG 1 HCIIOTCHIIMAJIbHBIC CHUJIBI.

CBs3b paGOTBI HCIIOTCHIUMAJIBHBIX CHII C

2.3.7 MU3MEHEHUEM MEXaHUUYECKOMN SHEpPruu
CUCTEMBI TeL. 3aKoH COXpaHEHUs
MEXaHUYECKON SHEPrUn

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHHS

3.9 TexHudeckue yCTpOHWCTBA: JBUKEHUE PAKET,

o BOJIOMET, KOTIEp, MPY>KUHHBIA TUCTOJIET

[Ipaktnueckue pabotsl. M3yuenue cBsizu

23,10 CKOpPOCTEM Tel IpH HEyNpyroM YyJIape.

UccnenoBanne cBsi3u pabOTBl  CHUJIBI  C

M3MEHEHNEM MEXaHMIECKOM OHEPIruu TCja

MOJIEKYJISIPHASA ®U3MKA U TEPMOJAMHAMUKA

3.1

#Hit#Par###OCHOBBI MOJIEKYJISPHO-KUHETUUYECKOM TEOPHUU

311

OcCHOBHBIE  TIOJIO)KEHUSI  MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPHHU. BpoyHoBckoe
newkenne. uddysusa. Xapakrep ABUKEHUS

1 B3aUMOJIEHCTBUS YaCTHUI] BEI[ECTBA

3.1.2

Mopgenu CTpoeHus Ta30B, KUIKOCTEH U
TBEPABIX TE€N W OOBICHCHHUE CBOMCTB

BC€IIECTBA HA OCHOBEC 3TUX MOHCHCﬁ

3.1.3

Macca wmonekyn. KoauuecTBo BelecTBa.

[TocTosstHHass ABoraapo

3.1.4

TermoBoe paBHOBecue. Temmeparypa u e€

usMmepenue. [lkana remneparyp Llenscus

3.1.5

Mogens  upeasbHoro rasa.  OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM

TCOpHUU NACAIILHOTO I'a3a

3.1.6

AbGcoitoTHas Temreparypa Kak Mepa cpeiHei
KHHETUYECKON SHEPrUu TEIIOBOTO
JBIDKeHUs yactull rasa. lllkamna temmnepatyp

KeneBuna

3.1.7

VYpaBuenune Kianelipona — MeHneneesa.

3akoH /lanbTOHA




3.1.8

I"azoBbie 3akoHbI. M30mpoliecchl B neanbHOM
rasze ¢ MOCTOSTHHBIM KOJINYECTBOM BEIIECTBA!

u30TepMa, U30X0pa, n300apa

3.1.9

TexHudyeckue  yCTpPOWCTBA:  TEPMOMETP,

OGapometp

3.1.10

[IpakTnueckue pabotel. M3mepeHue macchl
BO3/yXa B KJIACCHOM KoMHare. HccienoBanue
3aBHUCUMOCTH MEXIY rnmapaMmeTpamMu

COCTOSIHUA pa3peKECHHOI'O ra3a

3.2

OCHOBbI TEPMOAMHAMUMKN

3.21

TepmonnHamuueckass cucreMa. BHyTpeHHss
SHEPIHusl TEPMOJMHAMUYECKOM CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonunuectBo Temnots! 1 pabota. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O UACAJIBHOTO ra3a

3.2.3

Bunpl Temonepenaun: TETUIONPOBOIHOCTb,
KOHBEKIIWS, U3aydeHue. TermioéMKoCTh Tena.
VnenpHasg TEIUIOEMKOCTL BellecTBa. Pacuér

KOJIMYECTBA TCIIJIOTHI IIPU TCILIONEpEaAYC

3.2.4

ITepBorit 3aKOH TEPMOJIMHAMUKH.
[Tpumenenue EPBOTO 3aKOHa
TEPMOJIUHAMUKU K U30MPOIECCAM.

['padmueckast untepnperanus paboThI raza

3.2.5

TemnoBble MaruHbl. [IpUHIUNBL IEHCTBHS
TETUIOBBIX MaluH. [IpeoOpa3oBaHus SHEPTUU
B TEINIOBBIX MammuHax. KoapdumnmeHt
nosiesHoro gaeiictBus (mamee —  KILJI)

teroBoil mammHbl. [{ukn Kapuo u ero KI1/]

3.2.6

Bropoit 3aKOH TEPMOJINHAMUKH.
HeobOpatumocTts mpoueccoB B NPHPOJE.
TeroBple  aBurarenu.  DKOJIOTMUYECKHE

HpO6HCMBI TCIINIOOHCPICTUKU

3.2.7

Texuuueckue YCTpOﬁCTBaZ JABUI'aTCJIb

BHYTPEHHETO CTOpaHMs, ObITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHEP




3.2.8

[IpakTnueckue paboTHI. W3mepenue

YAEIBHOM TEIUIOEMKOCTHU

3.3

###Par###AI'PEI’ATHBIE COCTOSAHUA BEHLIECBA. ®A30BbIE

[EPEXO/bI

3.3.1

[Tapoo6pa3zoBanue u KOHICHCAIIUSL.
Ucnapenue w kureHue. YIenbHas TEIUIOTA
napooOpazoBaHusl. 3aBUCUMOCTh

TEMIICPATYPbI KUTICHUA OT JAaBJICHUSA

3.3.2

AOCOIIIOTHAsT M OTHOCUTENbHAAd BIAKHOCTH

BO3ayxa. HaceileHHbIil nap

3.3.3

Teépmoe  Ttenmo.  Kpucrammmueckue u
aMmopdHbIe Tenma. AHU3OTPONHS CBOWCTB
KPUCTAJIOB. Kunkue KPUCTAJLIBI.

CoBpeMeHHbIE MaTEepHaIIbI

3.3.4

[InaBnenue wu xpucraumzanus. YaenbHas

tertoTa miasyieHus. CyOmumanus

3.3.5

YpaBHEHHE TEIIOBOTO OaiaHca

3.3.6

TexHuueckue YCTpOHCTBA: TUTPOMETP U
NICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTUU
MOJTyYEHHUsI COBPEMEHHBIX MaTEPHUAJIOB, B TOM

YHUCJIE€ HAHOMATCPpHUajaIoB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTuueckue paboTHI. N3mepenne

BJIA’KHOCTH BO3yXa

SJIEKTPOJMHAMUKA

4.1

###Par##IJIEKTPOCTATUKA

41.1

OneKkTpuzanyst Tell. JIEKTPUYECKUM 3apsil.

I[Ba BU A DJICKTPUYICCKHUX 3apsa10B

41.2

HpOBOI[HI/IKI/I, AUSJICKTPUKU n

MOJIYITPOBOAHUKU

4.1.3

3akoH COXPAHCHUS SJICKTPHUICCKOI'O 3apsaia

4.1.4

Bsaumonericteue 3apsanoB. 3akoH Kynona

4.1.5

Onekrpuueckoe  none.  HanpsoxkéHHOCTb

QJICKTPUYCCKOTO I10JIA. HpI/IHI_II/IH




cynepno3uuuu. JIMHMUM  HanpsHKEHHOCTH

SJICKTPUYCCKOT'O I1OJIA

4.1.6

PaGota cHil  DIEKTPOCTATUYECKOTO  TIOJISL.

Ilorennuan. Pa3HocTh IOTEHIIAIOB

4.1.7

[IpoBOAHHMKN U AMAIEKTPUKH B TTOCTOSHHOM
AJIEKTpUYECKOM  mone. Juanexrpuyeckas

IMPOHUITACMOCTDb

4.1.8

DNEeKTPOEMKOCTb. Konnencarop.
DIEeKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpA.

DHeprus 3apsKEHHOr0 KOHJEHCcaTopa

419

TexHUUeCKHEe yCTPOWCTBA:  AIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTATHUECKas 3allluTa,
3a3eMJICHHE AIIEKTPOTIPHUOOPOB,

KOHJIEHCATOp, KCEPOKC, CTPYHWHBIN IPUHTED

4.1.10

[IpakTnueckue paboTHL. N3mepenue

ANEKTPOEMKOCTH KOHICHCATOpa

4.2

H#Par###TIOCTOSIHHBIN DJIEKTPUYECKHUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX

Vcnosus CyHI€CTBOBAHUA IIOCTOAHHOI'O

421 AJIEKTPUYECKOTO TOKa. VICTOYHHMKH TOKa.
Cua Toka. IlocTosSHHBIN TOK
4.2.2 Hampsixenue. 3akon Oma a1 y4acTka 1enu
423 DIIEKTPUYECKOE COMPOTUBIIEHUE. Y IeIbHOE
o COTIPOTHUBIICHUE BEIIECTBA
Y ITocnenoBarennHOE, napajuieIbHOE,
o CMEIIaHHOE COCIMHEHUE ITPOBOTHUKOB
PaGora snexTpuueckoro Toka. 3akoH Jlxoyns
425
— JleHna
4.2.6 MOoOIHOCTb 2IEKTPUYECKOTO TOKA
anektpoaBwkymas cuna (manee — I/AC) u
427 BHYTPEHHEE COMPOTUBJICHHE HWCTOYHHKA

ToKa. 3akoH OMa Jisi TOJIHOM (3aMKHYTOM)

3HCKTpPI‘lCCKOI>i IOCIIN. KOpOTKOC 3aMbIKaHHUC




4.2.8

ONEeKTpOHHas  IPOBOAMMOCTh  TBEPIBIX
METAJIJIOB.  3aBUCUMOCTb  COIPOTHUBIICHUS
METaJUIOB oT TEMIIEPaTyphl.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuil ToKk B BakyyMme. CBolicTBa

3JICKTPOHHBIX ITY4YKOB

4.2.10

[TonynpoBoaHUKH. CoOcTBeHHAS u
pUMecHast IPOBOJIIMOCTb
NoJynpoBOIHUKOB. CBOMCTBA p-n nepexoa.

[TonynpoBoaHUKOBBIE TPUOOPHI

4.2.11

ONeKTpUYecKuii TOK B DIIEKTPOJIUTAX.
DIIEKTPOIUTHYECKAS JIMCCOITHAITHS.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CaMOCTOSTEILHEIN W HECAMOCTOSTEIbHBIN
pa3psaa. PaznuyHbie TUIBI CAMOCTOSITEILHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBA:  amMIepMeETp,
BOJITMETP, pPEOCTaT, WCTOUYHUKU TOKa,
3JIEKTpOHArpeBaTeIbHbIE puOopHlI,
3JIEKTPOOCBETUTEIbHbBIE npudopkL,
TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHBIN
IMOJ, TEPMHUCTOPHI U  (POTOPE3UCTOPHI,

HOHynpOBO,Z[HHKOBLIfI ANOo4, raJJbBaHHUKa

4.2.14

IIpakTuueckue paboTHI. N3yuenue
CMELIAHHOTO COEIMHEHUS PE3UCTOPOB.

U3smepenne D/IC ucrouHMka TOKa U €ro
BHYTpPEHHEro comnpoTuBieHus. HaOmronenue

QJICKTPOJIN3a

11 KIJACC

Kon
pa3iena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 31eMeHTHI COIEPKAHUS

4

OJIEKTPOJMHAMUKA




4.3

##HPartHHH#MAT HUTHOE I1OJIE. OJIEKTPOMAI'HUTHAA

NHAYKLNA

43.1

IlocTosiHHBIE MarHuTthl. B3zaumoiencreue

IIOCTOAHHBIX MAarHuToOB

4.3.2

MaruautHoe mone. Bekrop MarHuTHOMN
MHAYKIUU. [IpuHOMnD — cyneprno3vuuH.
Jlnann marnmtHOM MHAykuuu. KapruHa
JVUHUA MarHuTHOM WHIOYKIUU  TOJS

IIOCTOSAHHBIX MAarHuTOB

4.3.3

MarauTHoe 1oJie MPOBOJHUKA C TOKOM.
KapTtuna nuHuii nosist JMHHOTO IPSMOTO
MPOBOJHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
MPOBOJHMKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzanmoneiictBrue mpoBOJHUKOB

C TOKOM

43.4

Cuna AMnepa, e€ MOJlyJIb U HallpaBJICHUE

4.3.5

Cuna Jlopenua, eé MOJTyJIb Hu
HampaBjieHue. JIBWKeHUE 3apsKeHHOM
YaCTULIBI B OJHOPOIHOM MarHUTHOM TIOJI€.

Pa6ota cuibl Jlopennia

4.3.6

SIBiIeHUE AIEKTPOMArHUTHON UHAYKIIUH

4.3.7

IToTox BCKTOpa MarHUTHOM HHAYKIOUHU

4.3.8

O/C WHIYKIHUU. 3akoH

ANEKTpOMarHuTHOM uHaykiuu dapanes

4.3.9

Buxpesoe »snekrpuueckoe mnone. IJC
WHAYKIMU B TPOBOJHUKE, ABIKYIIEMCS
MOCTYTATEIbHO B OJIHOPOJIHOM

MAarduMTHOM II0JI€

4.3.10

IIpaBuno Jlenna

43.11

NHIyKTUBHOCTS. SIBnenue

camonHykiuu. J[C caMonHAyKIMH

4.3.12

SHCpF HUd MArHvuTHOTO IIOJId KAaTYHIKHU C

TOKOM

4.3.13

SJ'ICKTpOMal" HHUTHOC I10JIC




TexHuyeckne YCTpOMCTBA: IOCTOSTHHBIE
MarHuThbl, ANIEKTPOMArHUTHI,
4.3.14 IIEKTPOABUIaTEIIb, YCKOPUTEIH
ANIEMEHTApHBIX YaCTHLl, HWHIYKIHUOHHAS

I1€4Yb

[IpakTnueckue paboTBhL. N3yuenne
MarHMTHOTO TIOJII KATYIIKH C TOKOM.
3 Hccnenosanne nOeWCTBUS IIOCTOSHHOIO
4.3.15

Mar"HurTa Ha pPaMKy C TOKOM.

Hccnenosanue SIBJICHUS

ANEKTPOMArHUTHON UHIYKIIHHU

KOJIEBAHHMA 1 BOJIHbBI

5.1

##HHPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA

KonebOarenbpnass cucrema. CBoOoOmHbIE
KojeOanus. ["apMoHnUeckue KosieOaHUsI.
511
[lepuon, wacrora, ammumuTyga U ¢asza

KoJIeOaHUI

[IpyxuHHBIA MagTHUK. MaTeMaTH4ecKuit
5.1.2
MasiTHUK

YpaBHEHHE TapMOHUYECKUX KOJICOaHUH.
5.1.3 Kunematnyeckoe ¥ JMHAMHUYECKOE

OIMCaHHE KO0JIE0ATEIBLHOTO JABHIXCHUA

[TpeBpariecHue SHEPTUH pH
rapMoOHMYEeCKuX  KkonebaHusx.  CBs3b
5.14 aMILTUTY AbI KoJIeOaHuit UCXOIHOU
BEJIMYMHBI C AMIUTUTYJIAMH KoJieOaHuil e€

CKOPOCTH M YCKOPEHUs

Konebarenbuplii  koHTYp. CBOOOJHBIE
JIEKTPOMarHUTHBIE KosieOaHus B
UC€aNbHOM  KOJIeOAaTeNbHOM  KOHTYDE.
>15 AHasloruss MeXJAy MEXaHWYeCKUMU M

SJICKTPOMAarHuTHBIMHA KOJICOAHHSIMH.

®opmyna Tomcona




5.1.6

3akoH COXpPAaHCHUS DHCPTUH B UACAJIbHOM

K0J1e0aTeTbHOM KOHTYpE

5.1.7

BBIHy)KI[eHHBIe MECXAHHNYCCKHC
konieOaums.  Pesomanc.  Pe3omancuas
KpI/IBaSI. BI)IHY)KILGHHBIG

SJICKTPOMArHuTHBIC KoJICOaHHS.

5.1.8

[lepemennnbiii  TOk. CuHYycOUIaNbHBII

IIEPEMEHHBIN TOK.

5.1.9

MomHocTh IIEPEMEHHOT 0 TOKA.
AMIITUTYTHOE U JIEHCTBYIOIIEE 3HAUCHHE

CHJIBI TOKA U HAITPSHKCHUA

5.1.10

Tpancdopmarop. IIpownsBoxacTso,
nepegadya u NoTpediaeHue IeKTPUYECKOM
SHEPIUHU. OKOJOIMYECKHUE PHUCKU IpH
MIPOU3BOJICTBE 3JIEKTPUUYECKOW HHEPIHH.
KynbTypa HCITOJIb30BAHMS

3JIEKTPOIHEPTUH B MMOBCEAHEBHON KU3HU

5.1.11

TexHuveckue ycTpoHcTBa: ceicmorpad,
ANEKTPUYECKUI 3BOHOK, JMHUU

aNeKTponepeaay

5.1.12

[Ipaktuueckne pabotel. HccnenoBanue
3aBHCHMOCTH MEPHOJa MaJbIX KOJIeOaHUi
rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a. MccienoBanue nepeMeHHOro TOKa
B enu u3 MOCIIe0BATEIHHO
COCIMHEHHBIX KOHAEHCATOpA, KaTyIIKU U

pe3ucropa

5.2

##HPar#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHunueckue BOJIHBI, YCIIOBHS
pactipoctpanenus. Ilepuon. CkopocTh
> pacrpoCTpaHeHUss U JUIMHA  BOJIHBI.
[Tonepeunsie M MPOJOIbHBIE BOJIHBI
Eo0 #HiHPar#t# ntepdepeniys u tudpakuus

MEXaHUYCCKUX BOJIH




5.2.3

3Byk. CKopocTh 3ByKa. I pOMKOCTB 3ByKa.

Bricora Tona. TemOp 3Byka

5.24

ONEKTPOMarHUTHbIE  BOJHBI. Y CIIOBHUSA
U3JIy4eHHUSI JIEKTPOMATHUTHBIX  BOJIH.
B3anmuas opueHTanus BekTopoB E, Bu v

B DJICKTPOMAarHUTHOM BOJIHE B BaKyyMe

5.2.5

CBoiicTBa  JJCKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, MpeIoMIIEHUE, MOJsIpU3alys,
nudpakuusi, uHTepdeperius. CKopocTh

SJICKTPOMArHMTHBIX BOJIH

5.2.6

[xama JJIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHne FIIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpuHIIUTIEI PATUOCBS3M U TEICBUICHUSI.
Pagmomoxanms. DJIEKTPOMAarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH cpelibl

5.2.8

TexHuueckue yCTpOUCTBa: MYy3bIKaJIbHbIE
UHCTPYMEHTHI, yJIbTPa3ByKOBast
TUArHOCTHKAa B TEXHHKE M MEJIUIMHE,
pajap, PpaguoONpUEMHUK,  TEJIEBHU30p,

anTeHHa, teinedon, CBU-nieup

5.3

H##HPar#OIITUKA

5.3.1

[Ipamonuneiinoe pacnpocTpaHeHue

cBeTa B OAHOPOHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKECHUS
csera. [loctpoenue n300paxeHuii B IIIOCKOM

3epKase

5.3.3

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOHBI MpEIIOMJICHHUSA
CBCTa. AOCOTIOTHBINM IMoKa3aTcCjib

MMPEIOMIICHUSA

5.3.4

Iomnoe BHYTPEHHEE OTpaKEHHE.
IIpenenbHbli yroma MOJMHOrO BHYTPEHHETO

OTpPAKCHUA




5.35

Hucniepcust  cBera. CIOXHBIM — COCTaB

Oenoro cBeta. L{Ber

5.3.6

Coluparoniue M pacceuBarollue JUH3HI.
Tonkas nuH3a. POKYCHOE PacCTOSHUE U
ONTHYEeCKass cujla  TOHKOM  JIMH3BL.
[TocTpoenue n300pakeHU B
CcOOMpAIOIIUX U PACCEUBAIOLIUX JIHH3AX.
dopMmyna TOHKOW JIMH3BI. YBEJIUYECHUE,

aBaeMoe JIMH30U

5.3.7

IIpenensr NPUMEHUMOCTH

reOMETPUYECKON ONTUKHU

5.3.8

WNutepdepenmuss  ceera. KorepeHTHbIe
WCTOYHHMKH.  YCJIOBHS  HAOJIOJCHHS
MaKCUMyMOB u MHHHMYMOB B
uHTEepEPEHITMOHHON KapTHHE OT JBYX

CI/IH(l)aSHBIX KOTCPECHTHBIX HCTOYHUKOB

5.3.9

Hudpakumst  cBera.  JudpaxmuoHHas
peméTka. YciaoBue HaOMOIeHHS TIaBHBIX
MaKCUMYMOB npu naJICHUH
MOHOXPOMATHYECKOT'O CBeTa Ha

TUGPAKIMOHHYIO PEIIETKY

5.3.10

HOJISIpI/ISaHI/Iﬂ CBCTa

5.3.11

TexHuueckue yCTpOMCTBA: OYKH, JyMa,
doroanmnapaT, MPOEKIIMOHHBIN ammapar,
MUKpPOCKOII,  TEJECKOM,  BOJIOKOHHAA
onTHKa,  AU(paKkIUOHHAS  pemérka,

MMOJIAPpOU A

5.3.12

[Tpaktuueckue  paborel.  M3mepenue
nokasareiisa npeiaomiieHus. Mecnenosanue
CBOWCTB  M300pakeHH B  JIMH3aX.

Ha6J'IIOI[eHI/IC JAUCTICPCUU CBCTA

BJIEMEHTHI CITIELTUAJILHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI MMPUMCHUMOCTHU KJIaCCHYECKOi
MCXAaHHUKH. HOCTYJ'IaTBI TCOpHUU

OTHOCHUTCIIbBHOCTH: HWHBApUAaHTHOCTDb




MOAyJd CKOPOCTH CBE€Ta B BaKyyMC,

MPUHIUIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHUTECILHOCTD OOIHOBPCMCHHOCTHU.

6.2 3aMe/UIeHue BPEMEHM U COKpalICHHE
JUTAHBI

6.3 DHEprus ¥ UMITYJILC CBOOOTHOM YaCTHIIBI
CBsi3b MacChl C JHEPrUeH M UMIYJIHCOM

6.4 CBOOOJIHOM YaCTHUIIBI. DHEPrusi TOKOs

C¢BOOOIHON Y4aCTHIIBI

KBAHTOBAS ®U3UKA

7.1

Hi#HPar###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otonbl. @opmyna Ilmanka cBA3mM
SHEpTruH (POTOHA C €ro YaCTOTON. DHEPrus

U UMIYJIbC POTOHA

7.1.2

OTkpebITHE u UCCIICIOBAaHHE
dotordpdekra. Ompite A.I'. Crosnerona.

3akonsI GoTorddexra

7.1.3

YpaBHeHue OUHNITENHA VIS
dotoapdexra.  «KpacHas  rpaHunan

dotorpdekra

7.1.4

HaBnenue cBeta. OnbiTel I1.H. JIeOGenena

7.15

XUMHYECKOE IEUCTBUE CBETA

7.1.6

TexHudeckue ycTpoicTBa: (GpOTOIIEMEHT,
dboTOIATIHK, COJIHCYHAas Oarapes,

CBETOIHOT

7.2

CTPOEHHME ATOMA

7.2.1

Mopens atroma TomcoHa. OTBITEI
Pesepdopra no uccienoBaHuio CTpOSHUS

aToMa. HnaHeTapHaﬂ MOZICJb aToOMa

7.2.2

Iloctynmater  bopa.  Usnydenne u
noryiomeHue (GOoTOHOB MpH  TMepexojie
aToMa C OJHOIO YpPOBHsS DJHEpPrUHM Ha
apyroid.  Bugsl  cmektpoB.  Cnektp

ypOBHCﬁ OHCPIUU aToOMa BOAOpOJa




7.2.3

BoaHoBEIE cBolicTBa 4dactuil. BoiHBI ne
Bbpoitns. KopmyckyiisipHO-BOJIHOBO#M
nyanusM. Judpakims dIeKTpOHOB Ha

KpHUCTaJLIax

7.2.4

CroHTaHHOE U BBIHYXACHHOC N3JTYYCHUC.

YcTpolicTBO U pUHIMI paboTHI Ja3epa

7.2.5

TexHuuecKkue yCTpOMCTBA: CIEKTPAIbHBIN
aHaJIn3 (CIEKTPOCKOIT), J1a3ep, KBAaHTOBBIM

KOMIBIOTEP

7.2.6

[Ipaktuueckue pabotsl. HaOmronenue

JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoapl HAOMIONEHUS € PETUCTPAIUU

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTKpBITHE  PATUOAKTUBHOCTH.  OMbITHI
Pesepdopna mo ompeneneHuio cocTtaBa
paaroakTUBHOrO wu3iydeHus. (CBoiCTBa
anbda-, Oera-, ramMmma-u3JIy9CHHUS.
BnusiHue panuMoakTHBHOCTM Ha >KUBBIC

OpraHu3Mbl

7.3.3

OTKpbpITHE  NPOTOHA W HEUTpOHA.
Hyxnonnast monens siapa ['eiizenbepra —
NBanenko. 3apsp sapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Anbda-pacna. DNEKTPOHHBIN u
MO3UTPOHHBIA  Oerta-pacman. [amma-
U3JIlydeHHe. 3aKOH  PaJUOAKTUBHOTO

pacmajna

7.3.5

SHCPFI/IS{ CBA3M HYKIOHOB B  AApC.

Snepubie cuibl. Jlegext Macchl sapa

7.3.6

HI[CpHBIC pCaKkIuu. I[CJ'IGHI/IG n CHHTC3

saaep

7.3.7

Snepubii  peakrop.  TepMosaepHsii

CHHTC3. HpO6J'I€MBI n TICPCHCKTUBLI




AJIEPHON  DHEPreTHKU. OKOJOTMYECKHE

aCIIEKTHI SIICPHON DHEPIETUKHU

7.3.8

OnemeHTapHble  yacTHLbl.  OTKpbITHE
IIO3UTPOHA. DyHIaMEHTAIbHbBIE

B3aUMOIEUCTBUSA

7.3.9

TexHudeckue yCTpOMCTBA:  JTO3UMETP,
Kamepa BunbcoHa, SIEpHBIA PpeEaKTop,

aToMHasa 6omOa

7.3.10

[Ipaktnyeckue pabotel. MccnenoBanue
TPEKOB YacTHII (o TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOPU3NKA

8.1

Bun 3Bé3munoro neba. Co3Be3aus, sipKue

3Bé3}II)I, TIJIaHETHI, UX BUAUMOC ABUKCHUC

8.2

ConHeunass cuctema. llmaHeTel 3eMHOU
rpynmbl.  [maHeTl-TUraHTel W X
CITyTHUKH, KapJIMKOBBIC TUIAHETHI. Maitbie

testa CoTHEYHOH CUCTEMEI

8.3

Connne, ¢otochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Ncrounuk sneprun CoJiHIa U 3BE3]T

8.5

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHKH:
Macca, CBeTUMOCTb, pajinyC, TeMIeparypa,
X B3aHMOCBS3b. Huarpamma
«CTICKTPATbHBIA KIacC — CBETUMOCThHY.
3Bé31pl IVIABHOH  ITOCIIEIOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» IS

3BE3]1 TJIABHOM ITOCIEAOBATEILHOCTH

8.6

HH#Par###BuayTpeHHee CTpoeHHe 3BE3L.
CoBpeMeHHbIe Hpe/ICTaBICHUS 0
NPOUCXOXKIEHUH W 3Botonu CoyHIa U

3BE31. DTanbl )KU3HUA 3BE3T

8.7

Mineunsiii  IIyte — nHama IamakTtuka.

CrnupanbHas  cTpykrypa  ['amaktukw,




pacupeneneHue 3BE3M, Tra3a W IBUIH.
ITomoxxenne wu JABUMXKCHUC COJIHI_[a B
lanaktuke. Ilnockas wu chepuueckas

HOJACUCTEMBI [ aJlTaKTUKU

8.8

Tunel ramakTuk. PaguorajiakTtuka U

KBa3apbl. YEpHBIE ABIPBI B AAPAX TAJAKTHK

8.9

Bcenennas. Pacmupenune Bcenennon.
3akon XaO6ma. Paz0eranme raiakTHK.
Bo3pact u pamuyc Bcenennoit, Teopus
bonpmioro B3peiBa. Monens «ropsdeit

Bcenennoi». PenukroBoe usiydeHnue

8.10

Macmtabnast  ctpykrypa BcenenHoil.
Meraranaktuka. Hepeménnbie npobdiaemsl

ACTPOHOMHH




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






