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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
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3aIusax Pocculickon denepauun, peAN3YIOLINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaMpaBiIeHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4varomuxcsa 10—11 knaccos npu o0ydyeHuu
ux ¢u3Mke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-JEATEILHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbiM
JUYHOCTHBIM, MPEIMETHBIM M METaNpEIMETHBIM pe3ysbTaTaM O0yuYeHHs, a TaKkKe
YUUTHIBAET HEOOXOJAMMOCTb peaju3aldd MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeaMeTaMu. B Helt onpenenstoTcss OCHOBHBIE
e U3yd4eHust (GU3UKU Ha YPOBHE CPEJHEro 0011ero oopa3oBaHus, MiIaHUPyEMbIe
pe3ynbTaThl  OCBOEHUS Kypca (U3UKHU: JIMYHOCTHBIE, MeETaIpeIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no gu3uke BKIIOYAET:

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

TOM YHMCJIE TIPEeIMETHBIE PE3yIbTAThI 110 TOJaM 00yUYEeHUS;

e cojepxanue yueOHoro npeaMera «Du3uka» mo rogam oOy4eHHs.

dusrka Kak Hayka O HaumOoyiee OONIMX 3aKOHAX MPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUHN 00 okpyxaromeM Mupe. LIkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y IO
I €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUH, H3y4YaeMbIX XUMHUEH, OMOJIOTHEH,
bu3mdeckoii reorpadueri u acTpoHommei. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTUH B chepe IHEPTreTHUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHHsI HOBBIX MaTEpHUAJIOB C 3aJaHHBIMU CBOMCTBAMH W Jpyrux. M3yueHue
(GU3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydwaromuxcsi, B (OpPMUPOBAHHE YMEHHH NPUMEHSITh HAYYHBIA METOJ]
MMO3HAHUS MIPU BHIITOJIHEHUU UMH YUEOHBIX HCCIIEI0BaHUMN.

B ocHOBY kypca hu3uky 1151 ypOBHS CPETHETO 00111eT0 00pa30BaHMSs MOJIOKEH
pSA UAEH, KOTOPbIE MOKHO pacCMAaTPUBATh KAaK MPUHLMUIIBI €70 MOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX PAa3AesoB (PU3MKHU, 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 TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHUH, BEIIECTBE 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
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTHYECKUM TpoOsieMaM  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 SBJISOTCA (u3HUeckue Teopuu ((PopMUpOBaHUE MPEACTABICHHUMA O
CTPYKTYpe MOCTPOCHUSI (PU3UYECKON TeOopUU, poiau (yHIaAMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O MIPUPOJIE, TPAaHUIAX TPUMEHUMOCTH
TEOpUH, JJIS ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronimxcs.
Jl1s1 6a30BOTO YPOBHS Kypca (GU3MKH — 3TO UCIIOJIH30BAHUE CUCTEMbI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX HKCIIEPUMEHTOB M TAOOPATOPHBIX PaboT, KOTOPHIE B IPOTrpamMme
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 U3 OCOOCHHOCTEH IJIaHUPOBAaHUS W OCHaleHHUs KabuHera ¢usuku. Ilpu
TOM O0ECIeYuBaeTCsl OBJIAJECHUE OOYYAIOIIMMUCS YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYMH U
IIOCTAHOBKY OITIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHKE YAEISETCS PEIIEHUIO PACUETHBIX U KAU€CTBEHHBIX 3a/a4.
[Tpu sTOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 33aJ]a4M C SIBHO 3a/IaHHOM
¢u3nyeckold MOJENbIO, TO3BOJSIOUINE TNPUMEHATh M3YUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOrO pas3fesia Kypca, TaK M WHTErpUpys 3HAHUSA U3
pa3HbIX pasnesnoB. JlJis KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUS 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 maTepuasbHO-TEXHUYECKOMY
o0ecreyeHuIo y4eOHoro mnpoiecca 0a30BbIi ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIIero oO0pa3oBaHMs MOMKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa NpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKIa. B xabuHeTe (QpU3MKH JOIKHO 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
1abopaToOpHOro 000pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
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 (opMHpOBaHHE HHTEpeca U CTPEMIICHHs OOydaroluxcsi K HayYHOMY
U3YyYEHUIO TPUPOABI, Pa3BUTHE HUX MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

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

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] 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 HAyK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHnue 3TUX Lened o0ecrneunBaeTcs pEelIeHUEM CIEAYIOIUX 3a7ad B

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

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKJIIOYAas MEXaHUKY, MOJEKYJISIPHYIO (DU3HKY,
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 OCBOEHHME CIOCOOOB pEHIeHUS PA3NIMYHBIX 3a7ad C SBHO 3aJlaHHOMN
(¢u3nueckoll MoOIEeNbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pU3NUECKOW MOJAEIIH, aJIEKBAaTHON yCIIOBUSM 3aa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TMPHUHIIUIOB JEUCTBUS TEXHUUYECKHUX
YCTPOUCTB U TEXHOJOTHUECKHUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO
cpeay;

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

e CO3JIaHUE YCIOBUMU JJIsl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
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 mporpaMme 1Mo (U3MKE TepeyeHb Ja0OpaTOpPHBIX U
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 TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

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

Llemoncmpayuu

AHanoroBeile U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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 nepeMenieHu U CI0KEHUE CKOPOCTEH.

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

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: CHOUIAOMETP,
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.

HaOnronenne nBukeHusi Teia, OPOILIEHHOrO MOJA YIioM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpanenne ckopocT Ipu ABUKEHUHU MO OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, nabopamoprsie pabomeol

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO OMPEIEICHUS MTHOBEHHOM
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, OPOIIEHHOT0 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 HploTOHA /1711 MaTepUalIbHBIX TOYEK.

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 nokos. Koadduument 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.

TexHnueckne yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHE: IOMIIUITHUKH,
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.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buabsl paBHOBECHSI.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenne nBuxeHus Opycka Mo HaKJIOHHOU MIIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE U
pPE3UHOBOM 00pas3iie, OT ux AedopMalui.

HccnenoBanue ycioBuii pPaBHOBECHS TBEPAOrO TENA, HMEIOIIETO OCh
BpalleHUs.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbee MatepuanbHOW TOUKM (Tejia), CHUCTEMbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMIIyJibca Tella. 3aKOH COXpPaHEHMs] HMITYJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuaqbHOM TOYKkH. Teopema 00 H3MEHEHHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMUpoBaHHON NPYKUHBL. [loTeHIIMaNbHAS YHEPTUS TeJla BOJIU3H MOBEPXHOCTH
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUATBHBIX CHJI C U3MEHEHHEM MEXaHUYECKON 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, nabopamopHsie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro ynaapa ¢ MOMOIIBIO JIBYX OIWHAKOBBIX
HUTSAHBIX MAasgTHUKOB.

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

Pa3znen 3. MoJsekyisipHasi pU3NKa U TEPMOJANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddysusa. Xapaktep ABUKCHUS W
B3aMMOJICMCTBUS YaCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPABIX TENT U 00BICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. 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. M30mpoueccsl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OmnbiTel 10 TUDPYy3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIINE CyIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

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

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMoauHamMuueckas cucrema. BHYTpEHHssI 3HEPrus TEPMOJUHAMUYECKOU
CUCTEMBI U crIoco0bI e€ n3meHeHus. KomnmyecTBo TermnoTel u pabora. BuyTpenuss
SHEprus  OOHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[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 kodd@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



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

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEPruu Teia MpPH COBEPLIEHUU pPadOThI: BBUIET
npoOKkH U3 OYTBUIKM TOJ JAEMCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa 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, ABUTATENsl BHYTPEHHETO CrOPaHusl, pEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeujecmea. Pazoevle nepexoonl

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

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBienue wu
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 HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

Habmtonenue HarpeBaHust U IJIaBJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne OTHOCUTEIBLHOM BIAKHOCTH BO31YXa.

Pa3nen 4. JinekTpoamHaMuKa
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 rmone. Hanpsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIEPHO3ULUUN DIIEKTPUYECKUX TOJIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TIOJISL.

Pabota cun anekrpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOHMKH W AWAIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. Jludnexrtpuueckas
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

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

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.

DNEeKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEKTPOJABWKYIAA CHJIAa U BHYTPEHHEE COMPOTHBIEHUE HCTOYHUKA TOKA.
3akoH OMa [J1s MOJTHOM (3aMKHYTOM) 3ieKkTpruyeckoi nenu. Koporkoe 3aMbIkaHuE.

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

DNeKTpUUecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

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



DJIEKTpUUYECKUI TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
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, OIYITPOBOJHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

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

CwmeranHoe CoeIMHEHNE MTPOBOTHUKOB.

[IpssMmoe wu3MepeHue SIAEKTpOoABWKYyIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHET'O CONMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OHOCTOPOHHSSI TPOBOJIUMOCTH IHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIUHEHUS PE3UCTOPOB.

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

Habmronenue amexTposusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Ki1acce 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, rumore3a, (hU3MYEcKash 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 TPUT'OHOMETPHUUECKOE TOXKIECTBO,
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 SIBICHUS B )KUBOM MIPUPOJIE.

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'eoepacghus: 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, maponasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJYyYEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YKCJIE€ HAHOMATEPUAJOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHUOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIbHBIC puoOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekrpoauHaMHuKA

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[TocTtosiHHbIE MAarHuThl. B3anmoaeicTBIUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHON MHAYKIUU. [[pUHIMT Cynieprno3uuy MarHUTHBIX MOJEH.
JlvHMM MarHuTHOW WHAYKIUHM. KapTWHAa JWMHUMA MArHUTHOM WHIYKIUW TIOJISI
MOCTOSIHHBIX MarHuTOB.

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

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIa HWHAYKUUH. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKLIHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CAaMOMHAYKLIMH. OJEKTPOABMXKYIIAs  CHIIA
CaMOMHIYKIIWH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHHuecKkne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHbBIE
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENIb, YCKOPUTEIU 3JIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



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. KosieOanus u BOJIHBI

Tema 1. Mexanuueckue u INeKmpoMazZHUmMHble KO1e0AHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHHWYECKHe  KoyeOaHMs.
Napmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u (aza xoiieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4EeCKUH MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosneOanuii. [IpeBpalnieHue SHepruy MpU TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. dopmyna Tomcona. 3akoH coxpaHEeHUS
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojeOaHUsAX. BBIHYKIEHHbIE MEXaHHUECKHE
KosneOanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHEIE KOJIEOAHNS.

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

Tpancdopmarop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU.

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

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOaTEIbHOM CHCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaOnronenue 3atyxatonux KoiaeoaHu.

HccnenoBanue cBOWCTB BbIHYKICHHBIX KOJIEOAHUN.

Habnronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepe adHn.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KoleOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl rpy3a.

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

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE 80JIHbL

MexaHudeckue BOJHBI, yciioBus pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nuppakius MeXxaHUIeCKUX BOJIH.

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

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYEHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BexkropoB E, B, V B anexktpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEIOMIICHUE, MOsSpU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMATrHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 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, TenaedoH, CBYU-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOGmromeecs Teno Kak HCTOYHUK 3BYKa.

Habmtonenue oTpaskeHus ¥ MPETOMICHUS MEXaHUYECKHUX BOJIH.

Habmonenue natreppepeHunu u 1udpakiny MEXaHUYeCKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGnroneHnue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



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

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuHENHOE paclIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexne. JIyu cBera. ToueyHbId UCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. lIpenenbHbld yroja MOJHOTO
BHYTPEHHETO OTPAXKECHUA.

Hucnepcust ceeta. ClnoxHbI cocTaB Oenoro ceera. L{Ber.

Cobuparomue 1 paccenBarolue TuH3bl. ToHkas muH3a. DOKyCcHOE paccTosiHUe
U ONTHUYECKasl CHJIa TOHKOM JHH3BL. [locTpoeHne n3o0pakeHuit B coOuparommx u
paccenBarolux JUH3aX. PopMyJsia TOHKON JIMH3bL. Y BEJIMUECHHE, 1aBAEMOE JTUH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBuss HaOmOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
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 U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

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

[TonHoe BHYyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mojaenn MUKpPOCKOTa, TEIECKOTA.

Hab6nronenune natepdepenimm ceera.

Ha6nronenmne nudpaxiuu ceera.

Habmronenune nucnepcuu cBera.

[Tonydyenune cnekrpa ¢ TOMOLIBIO TPU3MBI.

[Tonydyenue ciekTpa ¢ MOMOIIBIO JU(PPAKITHOHHON PEIIETKHU.

HaOnronenue nonspusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.



HccnenoBanue cBOWCTB M300paKeHU B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3zngesn 6. OcHOBBI ClIeNMAJIBHON TEOPUU OTHOCUTEIbHOCTH
I'paHuLbl IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTyiarsl crienuanbHON
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
¥ 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.

XUMHYECKOE JICVCTBUE CBETA.

Texnuueckne yCTpocTBA W MPAKTUYECKOE MPUMEHEHHe: (POTORIEMEHT,
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. Ombitel Pesepdopaa mo paccessHUIO o -4acTHIL.
[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 yactuil. Bomusl ne bpoiis. KopnyckynsipHO-BOIHOBON
Ty aJIU3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

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

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI 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 Pe3epdopa o onpeneneHunto 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 sjapa. M30Tonsl.

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. [IpobiieMbl W TEPCHEKTHUBBI
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. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE 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. Pacmiupenue Beenennoit. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus bonbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpykrypa Beenennoit. Meraranakruka.

Hepeménnsie mpoOiaemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJB30BAHHEM KOMIIBIOTEPHBIX
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

Ponsr ¢u3ukm wW acTpOHOMHUHM B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax NeaTeTbHOCTH YeJI0OBeKa, POJIb U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3MUECKOW TEOPUU B
dbopMupoBaHUY MPEACTABICHUN 0 GU3HMUECKON KapTUHE MUPA, MECTO (DU3UUECKOM
KapTUHBl MHpa B  O00IIEeM psAy 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, XUMUH, Teorpadu U TEXHOJOTHUH.

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

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMI, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIOIA N TIIOCKUX (puryp u 00bEéMa Ted.

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.

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



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 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.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YyIbTATHI OCBOCHUSI yUeOHOro npeaMera « Du3nKay JOJIKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHMX  YyOEXICHUH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO 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 TPAXKTAHCKON MO3UIIUH 00YUaIOIIErocs KaK akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
o0II1ecTBa, y4acTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJIEMCTBOBATH C COLUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAaPHOUN U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUICKOM IpaskIaHCKON UIACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCUNCKHMX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, dTHUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYSACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETOo (PU3NUYECKON HAYKE;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cepaMm NpodhecCHOHANbHOU IEeATEIbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
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 3SKOJOTUYECKOM KYyJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
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 3HAHUH MO0 (PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMSI:

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

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

METANPEAMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiicTBHSA
ba3oBble Jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBATh W aKTyalH3UpOBaTh  MpoOJeMmy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIpPE/ICTIATh IETN JEATSIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTCPUU HX
TOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH UM TMPOTHBOPEYHS B  paccMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4€TOM aHalu3a UMEIOIUXCS
MaTepHAIbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCTEACTBUH JCSITEIBHOCTH;
KOOPJMHUPOBATH U BBITIONHATH PA0OTY B YCIOBHUSIX PEATHHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Ba3oBble ucciienoBare/ibcKue AeiCTBUA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMU W METOJAMHU
du3nUecKol HAyKH;



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

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €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, HAXOAUTh ApTYMEHTHI JIJIs I0Ka3aTeIbCTBA CBOMX
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 (OPMYJIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
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:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUKU (PU3MUECKOTO COAEpKAaHUS M3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTENIbHO OCYIIECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpEICTBa HMH(POPMALMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U OPraHU3ALIMOHHBIX
3aJa4 ¢ cCOOII0ICHNEM TPEOOBAaHUI YPrOHOMUKHU, TEXHUKHU O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX W ITHYECKUX HOPM, HOPM HHOOPMAIIMOHHOM
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXkaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3zHAYeHUS MH(POPMAIMH U LEIEeBON ayAUTOPUHU, BEIOHpAs ONTUMAIIBHYIO
(Gopmy mpencTaBiIeHUs U BU3YyaTH3aIUH.

KoMMyHUKAaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBHS:
OCYILECTBIITH OOIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOH JI€SITEIIbHOCTH;
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 TEMAaTUKy M METOJIbl COBMECTHBIX NEHUCTBUUA C YUYETOM OOIIUX
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, OOCYXKJaTh pPe3yJbTaThbl
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;

OCYIIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYaLIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PerynsiTuBHBIC YHHBepCcAIbHbIE y4eOHbIEe JeHCTBHUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENBHYIO NIEATENLHOCTh B 00JIaCTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHUS PACUETHBIX M KauECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON PabOThl C YUETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEITIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JleNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHUIO SPYIUIUA B 001aCTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, S)MOLIMOHAJIbHbI HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJIAJ€Th HABBIKAMHU  [O3HABATENIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HX Pe3yJbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUU I OLICHKU CUTYallMH, BHIOOpa BEPHOTO
pelieHus;



yMETh OILICHUBAaTh PUCKM W CBOCBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M AapryMEHThl JAPYTUX TMpPH 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 TUYHOCTHBIX PE3YJILTATOB OCBOCHUS MPOTrPaMMBbI 110
buzuke [ ypoBHS cpeaHero oOlmero oOpa3oBaHHS Y 0OyYaromuxcs
COBEpPILECHCTBYETCS AMOIIMOHAIBHBIN UHTEJIJICKT, peIoIaratnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOIMOHAIILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIUPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOITMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM 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 OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh 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 O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJIb U MecTO (pu3uku B (HOPMHUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHECHHS W3YUYEHHBIX (PU3NUECKUX MOJICIICH:
MartepualibHasi TOYKa, HHEpIMadbHas CUcTeMa OTCUYETa, aDCOMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHur HU3NYECKuX 3a/ay;

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



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOIMHEITHOE IBUKEHUE,
CBOOOJHOE MAJE€HUE TEJ, JBUKEHUE MO OKPYKHOCTH, UHEPLHUS, B3aUMOJEHUCTBUE
ten, qudPys3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUJIKOCTEH M TBEPIBIX Te,
U3MeHeHre o0béMa Tel MpU HarpeBaHUM (OXJIAKIEHHH), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHACHCAIMs, IUIABJICHHE, KPUCTAJUIM3alUs, KUIIEHUE, BIAXHOCTb
BO3/lyXa, MOBBIIICHUE NIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBSI3b MEXIY MapaMeTpaMy COCTOSIHUSI ra3a B HU30IpOIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHCTBUE 3aPAI0B;

OMHUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, MCMONB3YysSd (U3UYECKHE BEIUYWHBI:
KOOpJIMHAaTa, IMyTh, IEpEeMEIleHHe, CKOPOCTb, YCKOpEHHME, Macca Tena, CuJa,
UMITYyJIbC TeJa, KUHETHYEeCKasi YHEPTUsi, MOTCHI[MATbHAS DHEPrus, MeXaHUYecKasl
pabora, MexaHM4YecKass MOIIHOCTh; NPHU ONUCAHUU TPABUIBHO TPaKTOBAThH
(GU3UYECKU CMBICI MCMOJB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS] W EAUHUIHI,
HAXOJIUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ys (U3MYECKHEe BETUYMHBL: JIaBlIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasl SHEPrusl XaOTHUYECKOTO ABUIKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHeprusi, padoTa rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICT HCIOJNb3YyeMbIX BEJIMYMUH, UX
00O3HAaUEHUsI W CAWHMIBI, HAXOAUTh (OPMYJIBbI, CBS3BIBAIONIUE JIAHHYIO
(Gu3MUECKyI0 BEIMUYUHY C IPYTUMH BEIMYUHAM;

OMUCHIBATh U3yUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYecKre BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIIOJIB3yEMBbIX
BEIIMYMH, WX OOO3HAUYCHUA W E€IIMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEJIMUUHY C APYTHUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpAaHEHUS MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
MPUHIHUII CYNEPINO3UIUN CHUJI, HPHUHIMI PABHONPABHUS HWHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHMSI BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOro 3apsifa, 3akoH KyrloHa, mpu 3TOM pas3ivyarh CJIOBECHYIO
(GOpMyJIUPOBKY 3aKOHA, €r0 MaTeMaTHYE€CKOE BbIpaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



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

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCICIOBAHUIO (U3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU ITOM
dbopmynupoBaTh MpodieMy/3aauy U TUIIOTE3y YU4eOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY W3 MPEIJIOKEHHOTO 000PY10BaHUS, TPOBOJIUTH ONBIT U (POPMYJIUPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPH
STOM BBIOMPATHh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIIEHKH TOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAy  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(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 (U3UYCCKYIO MOJICINIb, BBIICIATh (PU3MUECCKUE BEIHMYHHBI B (POPMYJIBI,
HeoOXoUMBbIE NIl €€ PEeIIeHUs, TMPOBOAUTHh PACUETHl U OLICHMBATH PEATBLHOCTH
MOJTy4€HHOTO 3HAYCHUS (PU3UYECKON BETUUMHBL

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXICHHM C ONMOpONM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

MCIIOJIb30BaTh IPH PEIIEHNN YIeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEIACTABICHUS
y4eOHON ¥ HAYYHO-TIONMYJISPHON WHGOPMAIMK, TOTYYEHHOU W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MMOTy4aeMyt0 HHPOPMAIIUIO;

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

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (PM3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrnieueHusi 0€30MACHOCTH MpH OOpalleHUuH ¢ OpudopaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBbS M COOIOIECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;



pabotaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pPOJIEH,
IUIAaHUPOBATh padbOTy TpYyHIbl, PALUMOHAIBHO pAcHpelensTh OOA3aHHOCTH H
IJJAHUPOBAThH JIESITENBHOCTh B HECTAHIAPTHBIX CUTYalHsIX, aA€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB IPYIIIbI B PEIIEHUE pacCMAaTPUBAEMON MPOOTIEMBI.

K koniy o6yuenus B 11 kiacce 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
TEXHOJIOTUHM, B NPAKTUYECKOM NEATEIBHOCTH JIIOJAEH, LENOCTHOCTh U €IMHCTBO
(¢u3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHHUS] U3YUYEHHBIX (PU3NYECKUX MOJENECH:
TOYEUYHBIN ANEKTPUUYECKHUN 3apsif, JIyd CBETA, TOUEYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJIeNlb aTOMHOTO sijpa MpH pEelIeHUH (DU3UUECKUX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MTPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHMTOB, DJJICKTPOMAarHWTHasi WHIAYKLUs, JEUCTBUE 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 (hororddekT), CBeTOBOE IaBlIeHUE, BOZHUKHOBECHHE
JIMHEMYaTOro CIIEKTpa aroMa BOJAOPOJA, €CTECTBEHHAas MW MCKYCCTBEHHas
PaIHOAKTUBHOCTb;

ONUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (JIIEKTPUUECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3NUYHBIX  Cpel) H
AIIEKTPOMATrHUTHBIE SBJICHUS (IIPOLIECCHI), MCIONIBb3Ys (U3NYECKUE BEIMYUHBI:
ANEKTPUYECKUM 3apsif, CHJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIEKTPUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHAYKLIWS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KATYILIKW, DHEPrus JJIEKTPUYECKOr0O M MArHUTHOIO IIOJIEM, NEPHOJ M YacToTa
KoneOaHuil B KojeOaTeIbHOM KOHType, 3apsl M CWia TOKa B Ipoliecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBIC]I HCIIOJIb3YEMBIX BEIUYMH, HMX OO0O3HA4YeHHs UM EAUHUIL, YKa3bIBaTh
(opMyJIbl, CBS3BIBAIOLIME TAHHYIO PU3NYECKYIO BEIUUHMHY C APYTUMH BEIMUYUHAMY;

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 OINUCAHWW TPABHIBLHO TPAKTOBATh (DU3UYCCKUH CMBICI
WCIIOJIb3YeMBIX BEJIMYWH, WX OOO3HAYCHWS W CIWHUIIBI, YKa3bIBaTh (DOPMYIIEI,
CBS3BIBAIOIINE JIAHHYIO (U3WYECKYI0 BEIWYMHY C JAPYTHMH BEJIUYHMHAMH,
BBIYHCIISATH 3HAYCHHE (PU3NUCCKON BEITMIHHBL

aHAM3UPOBATh (PU3MUYECKHUE TMPOIIECCHl M SBICHUS, UCIONB3Ys (pu3ndeckue
3aKOHBI M MPUHIMMGL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapalIeTbHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJMHEHHOTO PaclpOCTpaHEHHUS CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEIIOMJICHUSI CBETa, ypaBHeHHe JiHIITEHHA i1 Gorodddexra,
3aKOH COXPAaHEHHWs JHEPrUH, 3aKOH COXpPaHEHUS HMITYJIbCa, 3aKOH COXPaHCHHS
AIEKTPUUECKOTr0 3apsjia, 3aKOH COXPAaHEHHs MacCOBOI0 4Hcia, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3indaTh CJIOBECHYIO (POPMYITHPOBKY
3aKOHA, €r0 MaTeMaTWYeCKOE BBIpAKEHUE U YCJIOBUA (TpaHUIIBI, 00acTH)
IPUMEHHUMOCTH;

OTpeeIISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MarHUTHOTO ITOJISI TPOBOHUKA
C TOKOM, cuiibl AMrniepa u cuiibl JlopeHna;

CTPOWTHh W OIKCHIBaTh H300paKEHHUE, CO37AaBACMOE IUIOCKAM 3€pKajoM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHl IO HCCIEJOBAHUIO (PU3MUECKUX SBICHUH U
IPOIIECCOB C HCIOJIb30BAHMEM TNPSIMBIX W KOCBEHHBIX HM3MEPEHHI: MpU STOM
dbopmyupoBaTh MpodIeMy/3aauy ¥ TUIIOTE3y YU4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEI0KEHHOTO 000y A0BaHMS, POBOIUTH OMBIT U (HOPMYIUPOBATH
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
M3MEpPEHU: TPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH PE3YyJbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEIMYMH B BHUJE TaOIUI] M TpaduKoOB,
JIeNaTh BBIBOIBI 1O Pe3yJIbTaTaM UCCIICI0OBAHMS;

coOmoaTh mpaBuiia 0€30MacHOTO TpyAa MpHU MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON M TPOSKTHOU
JESTEHPHOCTH C WCIIOH30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1abOpaToOpHOTO
000pyTI0BaHMS;

pemaTth pacy€THbIE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOJNIB3YS (PM3MUECKUE 3aKOHBI W TIPUHIIATIBI, HA OCHOBE aHaM3a YCJIOBHS 3a/1auu
BBIOMpaTh (DPU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOoaMMbIC i €€ PENICHHs, MPOBOAUTh PacUY€Thl M OIICHUBATH PEATBHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PM3HUUECKON BEITUINHBI,



pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTMYECKU 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-NIOMYJIAPHOM HH(pOpPMALMM, TMOJTYYEHHOW W3 Pa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOTyYaeMyt0 HH(POPMALHUIO;

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

IPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX 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€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMHU
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
IUIAHUPOBATh JIEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJleKBaTHO OLIEHUBATH
BKJIa/1 K&KJIOT0 U3 YYAaCTHUKOB I'PYIIIbI B PEILIEHUE pacCMaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. ®PUBUKA U METO/JbI HAYUHOTI'O ITO3HAHUSI
bu6moreka [IOK
11 ®u3nKa ¥ METO/Ibl HAYYHOT'O ITO3HAHUS 2 https://m.edsoo0.ru/7f41bf72
Hroro no pazaeny 2
Pa3nen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 flumamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHCHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Uroro no pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunoreka [JOK
' TEOpUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIE 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.edsoo0.ru/7f41bf72
49 [TocTostHHBIN 2NEeKTpUYECKUN TOK. TOKHM B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpenax https://m.edsoo.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

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. QJIEKTPOAUHAMUKA
11 MarunuTtHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' UHIYKIMS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' 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.edsoo0.ru/7f41c97c
Hroro no pazueny 24

Paszen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crieMaNbHON TEOPUU 4 1 bubnunoreka [JOK
OTHOCUTEIIHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTbl KBAHTOBOW ONTUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢c



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

bubmuoreka [JOK
4.2 4
Crpoenne atoma hitps://m.eds00.ru/7f41c97c
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?ri?/l;l;fg;gg};fﬂcg?c
Hroro no pazneny 7
Pa3ngen 6. OBOBIAIOLIEE IOBTOPEHUE

6.1 O6o061matoiee NTOBTOPEHHE 4 l:;?;;fg;gg}; £11c07c
Hroro no pazaeny 4
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTuueckue A bp
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThl padoTsbI
pecypchl
®du3nKa — HayKa O MPHUPO/IE.
1 Hayunrie MeT(})/JlI)I HofoHI/m 1 bubmmorexa LOK
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIET0 MUpPa
Ponb 1 MecTo pusnku B
5 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuotexa [JOK
HAay4YHOM KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IESITEIBbHOCTH JIIOICH
Mexannueckoe IBUKEHHUE.
OTHOCUTENHHOCTh MEXaHUYECKOT'O bubmuorexa [JOK
3 1
nBroxkenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
NBIDKECHUE 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
CBOOOIHOTrO MaicHUs 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

bubmuoreka [JOK

8 Tanuies. UHeprmaibHble CHCTEMBI
puu https://m.edsoo.ru/ffOc3be8
otcyeta. [lepBblii 3akoH HproTOHA
Macca tena. Cuia. [Tpunuun
9 cyneprosuinu cui. Bropoi 3akoH bubmorexa HOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HproTona nist MatepuaibHON TOUKH

10 Tperunit 3akoH HeroToHa st bubnuorexa [JOK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroTeHus. Cuma

11 TspkecTh. IlepBas kocMmueckas bubmmorexa [OK

- 1ep https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuotexa [JOK
Tena 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
rase
[TocTynarenbHOE 1 BpalaTeIbHOE

14 JBIKEHHE a0COIFOTHO TBEPIOTO bu6mmoreka [JOK
teaa. MomMeHT cunbl. [1imedo cuibl. 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
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

MaTepualibHOi Touku. Teopema 00
M3MEHEHNUH KHHETHUECKON OHCPIUU

17

[TorenmansHas 3HEPTHUSL.
[ToTennmanpHas SHEPTUs YIIPYTro
nehopMUpOBaHHOW MPYKUHBIL.
[TorenmanpHas 3HEPTUS TENa
BOJTM3H MOBEPXHOCTH 3eMITH

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

18

IToTeHumanbHbIE U
HETIOTEHIIUaIbHbIE CHIIbI. CBS3b
paboOTHI HEMTOTEHITUATBHBIX CHIT C
M3MEHEHUEM MEXaHUYECKON dHEPTUH
CUCTEMBI TeJI. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUH

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. /IlnHamuka. 3aKoHbI
COXpaHEHHUS B MEXaHHUKE)

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

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOM
TEOpUHU. BpOyHOBCKOE NBMKECHHUE.

Muddysus

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

22

Xapakrep ABUKEHUS U
B3aMMOJICHCTBHUS YaCTUIl BEIIeCTBA.
Mogenu cTpoeHus ra3oB, KUIKOCTEH
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

AOconroTHas TeMmrepaTypa Kak Mepa
CpeHEeW KUHETUYECKON YHEPTUU
JIBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

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

27

3axon /lanpToHa. ['a30BBIe 3aKOHBI

28

JlaGopaTtopHas 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. Koiamaectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrusi 0OTHOATOMHOIO UJEATLHOTO
rasa

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

31

Buns! Tennonepenaun

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

32

Y aenpHas TEIOEMKOCTDh BEIECTBA.
KonnuecTBo TemnoTsl npu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36



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

Terutonepenave. AnuadbaTHbIA
nporiecc

[IepBblii 3aKOH TEPMOJUHAMUKH U

bubmmoreka [{OK

33
€ro NPUMEHEHHUE K U30Ipolieccam https://m.edsoo.ru/ff0c5efc
HeoOpaTumocTs mporeccoB B
34 npupojie. Bropoii 3akoH bubmorexa HOK
pupoe. P https://m.edso0.ru/ff0c6230
TEPMOTUHAMUKHU
35 [Tpunnun nevicreus u KT/ bubmmoreka [IOK
TEIJIOBOM MallIVHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/]
37 DKOJ0rH4ecKue MpooIeMbl
TETUIODHEPTCTHKHI
O6o06maronuit ypok
38 <<M0J'IL:K nlj{l Haf}{,I()bI/I?;I/IKa OcHOBBI Bubmmorexa [JOK
AP ' https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KonTponbHas pabota o teme
39 «Monekynsapras ¢puzuka. OCHOBBI bubmmorexa [TOK
YIIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBaHue U KOHICHCAIIHS. bubnuoreka [JOK
Hcnapenue u kureHue https://m.edsoo.ru/ff0c63b6
AGCOIIOTHAs U OTHOCUTEIbHAS
41 BJI&YKHOCTh BO31TyXa. HachIeHHbIH bubmorexa HOK
Hy%a. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmueckue u
amop(HbIe Tena. AHU30TPOIUS
P o P bubmuoreka [JOK
42 CBOMCTB KpHucTauIoB. JKunkue

KpuCTalJIbl. COBpeMeHHLIC
MaTepuabl

https://m.edsoo.ru/ffOc65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[liaBnenue U KpUCTATUIU3ALMSL.

43 VY nenpHasg TeIioTa IIaBiIeHUs buGnuorexa [IOK
a ) https://m.edsoo.ru/ff0c6708
Cybnmumarust
bubmmoreka [{OK
44 % o
PABHCHHC TEILTOBOTO bastatca https://m.edsoo.ru/ff0c6820
DiexTpu3anud Tell. DIeKTPUUECKUN
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 LIOK
YHPpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXPAHEHUS JIEKTPUICCKOTO 3apsjia
BsaumoneiicTBue 3aps10B. 3aKOH
47 Kynona. ToyeuHbIN 2II€KTPUIECKUI bubmorexa HOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsok€HHOCTB AIEKTPUYIECKOTO
48 noss. [IpuHIun cynepno3uiuu bubnuoreka [IOK
3JIEKTpUUYECKUX nosiei. Jlunuu https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
PaboTa cwit 37eKTpoCcTaTHuecKoro
49 noxud. [Torenmuan. PasHocts Eubmaorexa OK
' At https://m.edsoo.ru/ff0c6f00
HOTEHI[MAI0B
IIpOBOIHUKY U OQUIIEKTPUKHU B
50 9J'IpeKT i[)CTaTI/I‘IeI([:KOM l'IOl:J)'Ie bubmnorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlmsnexTpuueckas MPOHUIIAEMOCTh
. 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
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https://m.edsoo.ru/ff0c6df2
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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.
Cuna toka. Hanpspkenue.
Conpotunenue. 3akoH Oma aJist
y4acTKa Lenu

56

[TocnenoBarenbHOE, TapauIeIbHOE,
CMEIIAHHOE COSMHEHHE
MPOBOJAHUKOB. JIabopaTtopHas
pabota «/3y4yeHue cMenaHHOTO
COEIMHEHUS PE3UCTOPOBY»

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)
anekTpuyeckoit nenu. Koporkoe
3ambikaHue. JlabopatopHas pabota
«M3mepenne D/IC ncrounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

59

aﬂeKTpOHHaH IMpOBOANMOCTH
TBép,Z[LIX METaJIJIOB. 3aBUCHMOCTh



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

CONIPOTUBIICHHS METAJIJIOB OT
teMiiepaTypbl. CBEpXIpOBOJIMMOCTh

DNeKTpUUYECKU TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[TonynpoBoAHUKH, UX COOCTBEHHAsI

61 U NIpUMECHAas MPOBOAUMOCTb. bubnuorexa [JOK
CaoiicTBa p—N-niepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DIIEKTPUYECKHUM TOK B PACTBOpax U

62 paciiaBax 3JIEKTPOJIMTOB. bubnuoreka [IOK
DIIEKTPOJIUTHYECKAS TUCCOLIHAIINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUYECKUI TOK B ra3ax.

63 CaMoCTOSITeNIbHBIN U bubmuorexa [JOK
HECAMOCTOSITEIbHBINA pa3psi. https://m.edsoo.ru/ffOc84ae
Mounnus. [Inazma
DnekTpuyueckrue npuOopsl U

64 YCTPOMCTBA M UX MPAKTUYECKOE bubnnoreka [JOK
npuMmeHenue. [IpaBuia TexHuKu https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o06matouit ypox bubnuoreka [JOK
«DNEKTPOIMHAMUKAY) https://m.edsoo.ru/ff0c88be
KonTponbHas pabota o teme

66 «Qnekrpocratuka. [1ocTOSHHBIM bubnuoreka [IOK
JJIEKTPUYECKUH TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX cpeaax»

67 PesepsHbiit ypok. KonTponbHas bubnuorexa [IOK

pabota o Teme "DieKTpoArHAMHUKA"

https://m.edsoo.ru/ff0c8c56



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

68 PezepBHblit ypok. O0o0maromnmii 1 bubmuorexa [IOK
ypok 1o teMam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[TocTostHHBIE MAarHUTHI B X

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

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

3 MarHUTHOI'O TOJISl KaTyIIKH C 1 1 Bubmmorexa [IOK

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

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

JlelicTBMEe MarHMuTHOTO MOJA Ha

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

5 DNEeKTpOMarHuTHasl UHIYKIHUS. 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
SHCKTpOMaFHI/ITHOI\/JI HHIAYKOWH

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: TOCTOSTHHBIE MAarHUTHI,
NIEKTPOMArHUTHL,
JNIEKTPOJIBUIaTEINb, YCKOPUTEIH
JJIEMEHTApHBIX YaCTHL],
MHIYKIMOHHAs I1eYb

10

O6o6maromuii ypok «MarHutHoe
noJie. DIEKTpOMarHUTHas
WHIYKIUS

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 s3ueprun

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

KoneGaTenbHbIil 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
COXPAHEHHUS SHEPTUU B UJICATHbHOM
KoJie0aTeIbHOM KOHTYpE

bu6moreka [IOK
https://m.edsoo.ru/ffOch9c4

16

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

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

17

[TepemeHHBIN TOK.
CuHycougalbHbIA IEPEMEHHBIN TOK.
MOoIHOCTh MEPEMEHHOTO TOKA.
AMIUIUTYHOE U JEHCTBYIOLIEE
3HAQUYEHHME CUJIbI TOKA U HANPSKEHUS

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

18

Tpancdopmarop. [IpousBosactso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SHEPIUU

19

YCTpOUCTBO U NMPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO

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



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

3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKQ, JINHUM 3JIEKTpoIepeaay

DKOJOrM4eCKHe PUCKU IIPU
IIPOMU3BOICTBE IEKTPOIHEPTHH.

20 KynwsTypa ucnonas3oBanus
3JIEKTPOIHEPIUU B MOBCETHEBHOM
KU3HH
MexaHudecKkre BOJHBI, YCIOBUS
acripoctpanenus. [lepuog.
21 I()?Ko pOCTBp acIpocT aieHHsI u bubmorexa [TOK
p pacpoctp https://m.edsoo.ru/ffOcca54
JuTiHa BOJIHBL. [lonepeunbie u
MIPOJIOJTHHBIE BOJTHBI
3Byk. CKOpOCTb 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 i https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguOCBsI3U U
24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Paguonoxarus
o5 Kontponbnas pabota «Konebanus u bubnunoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeitHOE pacnpocTpaHeHHE
26 CBETa B OJJHOPOJHOMU cpeje. bubnunoreka [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
[IpenenbHbI Yroa NOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET'O OTPAKCHHUS

29 Jlabopatopnas pabora «3mepenue bubnuoreka [JOK
MOKa3aTelIsi IPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [ocTpoenne n3odpaxeHuit

30 B uH3e. DopMysia TOHKOM JTMH3BI. bubmorexa [TOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JTuH3bI
JlaGopaTtopHas pabora

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

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

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

34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTudeckue MpUOOPHI U YCTPOHCTBA

35 U yCJIOBHUSA X 0€30MacHOro
MIPUMEHEHHUS

36 I'panu1pl MPUMEHUMOCTH bubnuorexa [IOK

KJIaCCHYECKON MEXaHUKH.

https://m.edsoo.ru/ffOcf862



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
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHUE bubmorexa HOK
p ’ https://m.edsoo.ru/ffOcfa42
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.edso0.ru/ffOcf6f0
OTHOCHUTEITLHOCTHY
®otonbl. Dopmyna [1nanka. bubnuoreka [JOK
40
DHeprusi ¥ UMIyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHNE Eu6 10K
nonmoTeka
41 otoapdexra. O A.T.
porosdexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl Gororddekra. YpaBHEHHE
42 DitHmTeHa 1 hotodddexra bubmorexa HOK
. ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» poroaddekra
Hasnenue ceeta. Onbith [1. H.
43 JleGeneBa. XuMUYECKOE JICHCTBUE bubmorexa HOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoiucTsa u
m MPaKTUYECKOe MPUMEHEHHE:

(dotorneMeHT, GOTOAATUHK,
COJIHEYHast OaTapesi, CBETOIHO/



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
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Permrenne 3aga4u mo reMe «IIEMEHTHI

bubmuoreka [JOK

45 KBAHTOBOM ONTUKM https://m.edsoo.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/ff0dOafa
W3nyuenue u nornomieHne GoToHOB

48 IIpY NIEPEXOJIE aTOMA C OJHOTO bubnuorexa [JOK
YPOBHSI SJHEPTUH Ha APyroil. Bumabl https://m.edsoo.ru/ff0d0Oafa
CTIEKTPOB
BommoBrle cBoicTBa 9acTHIl. BoaHEBI
ne bpoiins. KopnyckymnsipHo- bubnuoreka [IOK

49 .

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

50 OmnbrTer Pe3epdopaa o bubnunoreka [JOK
ONPEACIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO U3ITYUYCHHUS
CaoiicTBa anb(a-, 6eta-, raMma-

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

59 W3otonsl. Anbga-pacna. bubnuoreka [IOK
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa- https://m.edsoo0.ru/ff0d1162
pacnan. ['aMma-uznyueHue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

SnepHpie peakuuu. AnepHbli

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
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peaktop. [IpobiemMsbl, MepCIeKTHBEI,
JKOJIOTUYECKUE ACIIEKTHI A1EPHOMN
DHEPreTUKHU

54

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

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

55

Bup 3Bé3nnoro neda. Co3Besaus,
prKI/Ie 3Bé3)IBI, IIJIAHETHI, UX
BuauMoe JaBrkeHne. CoHeunas
cucTeMa

56

Comnurte. CoHeuHast akTUBHOCTD.
Hctounuk sHeprun CosiHIa U 3BE3]T

57

3BE3/1b1, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI IIIaBHOU
noclezoBareabHoCcTU. BHyTpenHee
ctpoenue 38€31. COBpeMEeHHbIE
MIPEJICTaBICHUSI O IPOUCXOXKICHUU U
sBomtounu CoJiHIA U 3BE3]T

58

Mneunsiii [1yTe — Hama
I'amaktuka. IlomoxxeHue U IBMKEHUE
Comana B I'amaktuke. ['anakTuky.
UépHble OBIPHI B AApPaX TATAKTUK

59

Bcenennas. PasOeranue rajiakTuk.
Teopus bosbioro B3peisa.



https://m.edsoo.ru/ff0d0e38

PennkroBoe uznyuenue.
MeraranakTuka

60

Hepermennsie mpo6iembl
aCTPOHOMHH

61

KonTponbHas padota «DI1eMeHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

62

O6o6maronuit ypok. Ponb dusuku
Y aCTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COIUATBHON U
ATUYECKOM cdepax nesiTeTbHOCTH
YeJIOBEKa

63

O6o0mmaronuii ypok. Posbs u mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAy4YHOUN KapTHUHE
Mupa

64

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

65

O6o6matomuit ypok. Mecto
(U3HYECKOM KapTUHBI MHPA B
00I1IeM sy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpeJICTaBJICHUI O PUPOJIE

66

PesepBHbI ypok. MaruutHoe mnouie.
ONEeKTpOMarHuTHAsE HHIYKIMS




PesepBubiit ypok. Ontuka. OCHOBBI

67 CTEeUATBHON TeOpUH 1
OTHOCHUTEJIbHOCTH
Pesepnblit ypok. KBantoBas ¢usuka.
bubmmoreka [{OK
68 DeMeHTBl aCTPOHOMHUU U 1
https://m.edsoo.ru/ff0d1784
acTpopU3UKU
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®usuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Corckuii H.H. non
penakmueit [laphentreBoit H.A., AkuinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewmenue»

» Gusuka, 11 knacc/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkuinonepHoe obmiectBo «M3aaTenbcTBO

«HpOCBGIIICHI/IC»

METOJUYECKHUE MATEPHUAJIbBI JIAA YUUTEJIA

PeimkeBuu A.I1. 3agaunuk, MockBa M3narensckuit qom "JIpoda".

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET






