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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpOBHS Ha YPOBHE CpeaHero oomiero oOpa3zoBaHHs pa3paboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3yibTaTaM OCBOCHHsS OCHOBHOW 00pa3oBaTenbHON mporpammsbl, mpenacraBieHHbIXx B GI'OC
COO, a Taxxe ¢ yu€ToM (enepasibHOI pabouell mporpaMmMbl BOCIIUTAHUS U KOHIETIIMU IPENOIaBaHNus YUEOHOIO MpeaMeTa
«®u3uka» B oOpa3oBaTeNbHBIX oOpraHuzanusax Poccuiickoil ®enepanuu, pealn3yroLMX OCHOBHbIE 00pa30BaTENbHBIC
IIPOrpamMMBl.

Copepxanue MporpaMMmbl O (PHU3UMKE HAMpaBlIeHO HAa (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI MHUPA
oOyuatomuxcst 10-11 kmaccoB mpu oOyueHun ux (¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IESTEIBHOCTHOIO
nonxofa. [Iporpamma no ¢usuke coorserctByeT TpeboBanussM OPI'OC COO k miiaHUPYEMbIM JIUYHOCTHBIM, PEAMETHBIM U
METanpeIMETHBIM pe3ysibTaTaM OOY4YEeHHs, a TaKK€ YUYMTHIBA€T HEOOXOIMMOCTb peaau3alud MEXIPEIMETHBIX CBS3€i
(U3UKH C €CTECTBEHHO-HAYYHBIMH Y4€OHBIMU IpeaMeTaMH. B Hell ompenenstoTcsi OCHOBHBIE L€ M3Y4YEeHHs (PU3HKU Ha
YpOBHE cpefaHero oOmero o0pa3oBaHMs, IUIAHUPYEMBIE pE3ylbTaTbl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 6a30BOM YPOBHE).

[IporpamMma no (pu3sMKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B TOM YHCII€ IPEIMETHbBIE PE3YybTaThl MO

rojiaM o0y4eHwus;

e coJiepaHue yueOHoro npeamera « Ou3nka» mo rojgaM 00ydeHuUs.

duszuka Kak Hayka 0 HanboJjee oOLMX 3aKOHAX MPUPObI, BHICTYIAsl B KAYECTBE yU€OHOTO MpeMeTa B LIKOJIE, BHOCUT
CYILIECTBEHHBIA BKJIaJ B CHUCTeMY 3HaHUU 00 okpyxatomeM mupe. IKonbHbIN Kypc (U3UKH — CHCTEMOOOpa3yIOMUn st
€CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB, MOCKOJbKY (U3MUYECKUE 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB W SIBJICHMIA,
U3y4aeMbIX XUMHUEH, Ouonorueit, ¢uznueckoil reorpadueir u actpoHomueil. VMcnosb3oBaHue W aKTUBHOE NPUMEHEHHE
¢u3NUeCKUX 3HAHUU OMpeleNsieT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMHM B cepe SHEpPreTHKH, TPaHCIIOpTa,
OCBOEHHUSI KOCMOCA, MOJYYEHHUs] HOBBIX MaTEpHUaJOB C 3aJaHHBIMU CBOWCTBaMU U Jpyrux. M3yueHue (U3MKH BHOCHUT
OCHOBHOM BKJaJ B (OPMHUPOBAHHME €CTECTBEHHO-HAy4YHOM KapTHUHBI MHpa oOydarommxcs, B (OpPMUPOBAHHE YMEHUU
MPUMEHATh HAYYHbIA METO/I MO3HAHMSI MPU BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAHUH.

B ocHoBy kypca (u3MKH IS YpOBHSI CpEeAHEro oOIero oOpa30BaHUsS TMOJOXKEH pAl HAEH, KOTOpbIE MOXHO
paccMaTpUBaTh KaK IPHUHIMIIBI €0 MOCTPOEHUS.



Hoes yenocmuocmu. B COOTBETCTBUU € HEW KypC SIBISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX
pazzienoB (GU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM C HEW Marepuan Kypca (QuU3NKA OO0OBEIUHEH BOKPYT (PU3HMYECKUX TECOPHH.
Benymum B kypce siBnsieTcs: GopMUPOBaHKE TIPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaT€PHUH, BEIIECTBE U IMOJIE.

Hoesn eymanumapusayuu. EE peanusanus MpenanoyiaraeT HCIOJIb30BaHUE T'YMAaHUTApHOTO IMOTEHIMANa (U3HYECKOM
HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHS (U3HKU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOIEMaMHU.

Hoesn npuxnaonou nanpasiennocmu. Kype pusuku mpeanoiaraeT 3HaKOMCTBO C IIMPOKHUM KPYTOM TEXHHUYECKUX H
TEXHOJIOTHYECKHUX MPUIOKEHUN N3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs MOCPEICTBOM BBEACHHUS 3JIEMEHTOB COAEPKAHUS, MOCBSALIEHHBIX AKOJIOTHYECKUM
mpo0jemMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takxke OOCYXKICHHsS MpoOsieM
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMUYECKON O€30MaCHOCTH.

Crep’HEBBIMU 3JIEMEHTaMH Kypca (PU3UKU Ha YPOBHE CPEIHEro OOIIEero 0Opa3oBaHUs SBISIOTCS (PU3NUYECKHE TEOPHUH
(popMupoBaHuE TpENCTAaBICHUA O CTPYKTYype NOCTPOEHUs (U3MYECKON TEOpHH, POJu (YyHAAMEHTAIBHBIX 3aKOHOB H
MIPUHLNIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJE, TPAHULIAX TPUMEHUMOCTH TEOPHil, ISl OMUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MPOIIECCOB).

CuCTEeMHO-ESATEIbHOCTHBIM MOAXO0 B Kypce (U3MKH peaau3yercs TMpexae BCero 3a Ccué€T OpraHu3aluu
AKCIIEPUMEHTAJILHON JIeATeNbHOCTH oOyvaromuxcs. s 6a30Boro ypoBHs Kypca (PU3MKH — 3TO UCIOJIb30BAHUE CUCTEMBI
(pOHTANIBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U 1a00paTOPHBIX paboT, KOTOPhIE B MPOrpaMMe Mo (pu3uke 00beAMHEHBI B
oOIIUI CIMCOK YYEHUYECKUX MPAKTHUECKUX paboT. Briienenre B yka3aHHOM TepedHe JabopaTopHBIX paboT, MPOBOAUMBIX
JUIS KOHTPOJISI U OLIGHKH, OCYIIECTBIISIETCS Y4YaCTHHUKaMU oOpa3oBaTeNbHOrO Ipoliecca HMCXOAs U3 0COOEHHOCTEeH
IJIAHUPOBAaHMUSI W OCHAIIeHUs kaOuHera ¢usuku. [Ipu sToM oOecreunBaeTCs OBJIAJCHUE OOYUYAIONIMMUCS YMEHUSIMHU
MPOBOJIUTH KOCBEHHBIE U3MEPEHUS, UCCIEAOBAHUS 3aBUCUMOCTEN (PM3MUECKUX BEIMYHUH U TTOCTAHOBKY OIBITOB MO MPOBEPKE
MPEAJIOKEHHBIX TUITOTES.

Bosnbiioe BHMMaHWE yAensieTcs PEHICHUI0 PacY€THBIX M KadeCTBEHHBIX 3aj1ay. [Ipu 3Tom 11t pacu€THhIX 3aaad
MIPUOPUTETOM SIBJISIOTCS 3a7a4d C SBHO 33JJaHHON (DU3UYECKOI MOJIEBIO, TTO3BOJISIONINE MTPUMEHSATh N3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OAHOTO pasjelia Kypca, TaKk U UMHTErpUpPYs 3HAHUS U3 Pa3HbIX pa3/iesioB. J[s KayecTBEHHBIX 3a/1a4
MIPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OOBSICHEHUE MPOTEeKaHUsl (PU3NYECKUX SIBIIEHUU U MPOIIECCOB B OKPYKAIOMICH >KU3HHU,
Tpebytromue BpIOopa (GU3NIECKON MOJIETH IJIsi CUTYaIlu MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBun ¢ tpedoBanusiMu GI'OC COO k maTepuasbHO-TEXHUUYECKOMY OOECMEUYEHHUI0 yueOHOTo mpolecca
0a30BbI YypoBeHb Kypca ()U3UKKA HAa YPOBHE CPEIHEro OOIIero oOpa3oBaHUs JIOJDKEH M3y4daThbCSd B YCIOBUSAX MPEIMETHOTO
KaOuHeTa (U3MKU WU B YCIOBUAX MHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAY4YHOro IuKiIa. B kaOunere
bu3MKN TOKHO OBITh HEOOXOAUMOE JIabopaTOpHOE 000PYAOBAHUE JUIS BBIOJHEHUS YKa3aHHBIX B MPOrpaMMe Mo (pU3MKe
YUYEHUYECKUX MPAKTUIECKUX PadOT U JEMOHCTPALIMOHHOE 000pyI0BaHHUE.
JleMoHCTpalinoHHOE 000pyI0BaHHE (HOPMHUPYETCS B COOTBETCTBUM C MPHUHIIMIIOM MHUHHUMAJIBHOM JTOCTATOYHOCTH H
o0OecreuynBaeT MOCTAaHOBKY MEPEYUCICHHBIX B MporpaMme Mo (U3MKE KIIOYEBBIX JAEMOHCTpalUil JUisl UCCIEIOBAHMS
M3Y4YaeMbIX SBJICHUU U MPOLIECCOB, SMIIMPUUECKUX U (PYHIAMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHU.
JlabopatopHoe 00OpyAOBaHUE JII YUYCHUYECKUX MPAKTUYECKUX paboT QopMupyeTcss B BUJIE TEMaTUYECKHUX
KOMILIEKTOB M OO0E€CneYrBaeTcs B pacyéTe OJHOTO KOMIUIEKTa Ha ABYX oOydarouiuxcs. TeMaThdeckue KOMILIEKThI
71a00paTOpHOTO O0OPYOBAaHUS JOJKHBI OBITh MOCTPOECHBI Ha KOMIUIEKCHOM MCIIOJIB30BAHMM AHAJIOTOBBIX U IU(POBBIX
npuOOpPOB, a TAK)KE KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ HU(POBBIX JaOOPATOPUIA.
OCHOBHBIMU 1IEJISIMU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BAHUHU SABJISIOTCS:
e (QopMupoBaHuE uUHTEpeca M CTPEMIICHHS OOYy4YalOIIMXCA K HAy4YHOMY W3YYEHUIO MPUPOIbI, PA3BUTHE HX
MHTEJJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

e pa3BUTHE MPEJCTAaBICHUM O HAyYHOM METOJE NO3HaHWS M (OPMUPOBAHUE HCCIIENOBATEIIHCKOIO OTHOLIEHUS K
OKPYAIOILUM SIBJIICHUSIM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTara W3Y4YEHUsS OCHOB CTPOEHHUS MATEepUu U
(yHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;
e (opmHpoBaHHE YMEHUIN OOBSICHATD SBJICHUS C UCIIOJIb30BAHUEM (DU3MUECKUX 3HAHUIM M HayYHBIX JOKAa3aTeNIbCTB;
e (opmHpoBaHHE MPEACTABICHUIN O PO (PU3UKHU AJIS pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.
JocTkeHue 3THX Iesieid o0ecreuynuBaeTcs PEIIeHUEeM CIEAYIOIIMX 3a/Jad B IMpOIecce M3yyeHus Kypca (U3MKA Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHMUs:
e TPUOOpPETEHHUE CUCTEMBbI 3HAHUN 00 OOIUX (PU3HMUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIOUAsi MEXaHUKY,
MOJIEKYJISIPHYIO (PM3UKY, 3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U JIEMEHTHI aCTPO(YU3UKY;

e (opmupoBaHHE YMEHUI NPUMEHATh TEOPETHUECKHUE 3HAHUS JIsl OOBSICHEHUS (PU3NUECKUX SBJICHUI B MPUPOJE U IS
OPUHATHUS TPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOEHHUE CITOCOOOB PEIICHUSI PA3IMYHBIX 33/1a4 C ABHO 33JJaHHON (PU3NUYECKON MOEIbIO, 3a/1a, MOJPa3yMEBAOIINX
CaMOCTOSITENIbHOE CO3/JaHNe (PU3UUECKON MOJIENH, aJIleKBaTHOM YCIOBUSM 3a1auH;



e TOHWMaHHE (PU3UYECKUX OCHOB M MPUHITUIIOB JEHCTBUS TEXHUIECKUX YCTPOMCTB U TEXHOJIOTHUECKUX MPOIIECCOB, MX
BJIVSTHHSI HA OKPYXKAIOIIYIO CPEy;
e OBJIAJICHUE METOJAMH CAMOCTOSTEIHHOTO IJIAHHUPOBAHUS M MPOBEACHUS (PU3MYECKHX DKCIEPHUMEHTOB, aHAU3a U
MHTEpIIpEeTalny HHHOPMALIUH, ONIPEIeTICHHS TOCTOBEPHOCTH MOIYUSHHOTO PEe3yIbTaTa;
e CO3JIaHME YCIIOBUH JJIS pa3BUTHs YMEHUI MPOEKTHO-UCCIIEI0BATENIbCKON, TBOPUECKON ACSITETbHOCTH.
Ha uzydenue ¢usuku (6a30BbIi ypOBEHb) Ha yYpOBHE cpeaHero oomiero obpasoBanus otBoauTcs 136 udacoB: B 10
Kjacce — 68 yacoB (2 yaca B Heento), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).
[Ipemmaraemerii B mporpaMme 1o (u3uKe TMepedeHb JIA0OpaTOPHBIX M MPAKTUYECKHX PAOOT  SBISETCS
PEKOMEHIOBAaHHBIM, YYHTENIb JIeJAaeT BHIOOP MPOBEICHUS JTA0OPATOPHBIX PadOT W OMBITOB C YYETOM WHIWBHIYATBHBIX
0COOEHHOCTEN 00yUaroIINUXCS.



COIAEPKXAHUE OBYUYEHUASA

10 KJTACC

PaSI[e.]'l 1. ®u3uka u METOAbI HAYYHOI'0O ITO3HAHUSA

®duzuka — Hayka o mpupoje. Hayunble MeTONbl MO3HAHUS OKpY»Karoliero Mupa. Poib skcnepuMeHTa U TEOpUH B
npoliecce MO3HaHUs MPUPOJIbI. DKCIIEPUMEHT B (DU3UKE.

MonenupoBanue Gu3NYECKUX SBICHUM U mpolieccoB. Hayunpie runote3sl. Ou3nyueckrue 3aKOHBI U TEOPUU. | paHHIIbI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpUHIIUTT COOTBETCTBHSL.

Ponp 1 MecTo pu3uku B popMUpOBaHUHN COBPEMEHHON HayYHON KapTHHBI MHUpPA, B MIPAKTHICCKON AEATCILHOCTH JIFOICH.
Jlemoncmpayuu

AHaJoroBBIC U I_[I/I(l)pOBLIG HN3MCPHUTCIIBHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTYHUKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannueckoe armxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTOo ABMKEeHUA. Cucrema orcuéra. Tpaekropus.

[Tepememnienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOUYKHU, UX TTPOCKIIUH
Ha OCH CUCTE€MBbI KoopAuHAT. CI0XKEHNE NEPEMEILICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MpAMOJUHEHHOE ABWXKeHUEe. ['paduku 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHUS, IyTU U NIEPEMELICHNS MaTEPUATIbHON TOYKH OT BPEMEHMU.

CBobOosHOE TIazieHre. Y CKOpeHUe CBOOOTHOTO MaiCHUS.

KpuBonuneitHoe nBmxeHue. IBUKEHUE MaTepUaTbHOW TOYKH MO OKPY>KHOCTH € MOCTOSIHHOW MO MOJYJII0 CKOPOCTBIO.
VYrnoBasi CKOpOCTh, TUHEHHAsI CKOPOCTh. [lepron u yactota obpamienus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuYecKkre yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: CIUJIOMETP, JBU)KEHUE CHAPSIIOB, IEMHBIE U pPEMEHHBIC
nepeaayu.

Jlemoncmpayuu

Mojenb cucTeMsbl OTCUETA, IUTIOCTPAIUSA KHHEMATUYECKUX XapAKTEPUCTUK IBUKCHUSL.
IIpeoOpazoBanre ABUKEHUM ¢ HCTIOJIb30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

Habmronenue aBukeHus Tenna, OpOIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTu pu ABMKEHNUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydenne HepaBHOMEPHOTO JIBUKEHUS € LEIBIO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMICHUS MEXAY NYTSAMH, NPOWJICHHBIMH TEJIOM 3a IOCIEI0BATEIIbHBIE PABHBIE MPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBHKEHHH C HAYAJIIBHOW CKOPOCTBIO, PABHOW HYIIIO.

N3ydenune nBMKEHUS MIAPUKA B BA3KOMN )KUIKOCTH.

N3yuenue aBMxKEHUS Tea, OPOLMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipraumn otHOcuTenbHOCTH ['amunes. [lepBoiii 3akoH HproToHa. IHEepuuanbHble CHCTEMBI OTCUETA.

Macca tema. Cuna. [Ipunuun cynepno3unuu cui. Bropoit 3akon HeroTOHA 1Jisi MarepuaibHOM TOYKU. TpeTuil 3aKOH
Hprorona 1u1st MaTepuanbHbIX TOYEK.

3akoH BceMupHOro taroreHus. Cuna tspkectu. [lepBas kocMudeckast CKOPOCTb.

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

Tpenue. Buabl Tpenust (mokosi, CKoJibxkeHusi, kauenusi). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbXKEHUS U CHUJIa
Tpenus nokos. Koappuuuent tpenus. Cuna conpoTUBICHUS NPH IBUKEHUU TeJa B )KUJIKOCTH WJIU Tas3e.

[ToctynaTenbHoe U BpalaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CWIIBI OTHOCUTENBHO OCH BpalleHus. [1nedo cuiibl. Y cinoBus paBHOBECUS TBEPIOIO TEA.

TexHuueckre yCTpOMCTBA U MIPAKTUUYECKOE TPUMEHEHUE: TOAINUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPIUU.

CpaBHeHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cuit.

CiioxeHune cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(hOpMAaLIIH.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyenue ABMKEHUS OpyCKa MO HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIONIUX B MPYKUHE U PE3UHOBOM 00pasiie, OT UX AehOpMaIIHH.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAICHUS.

Tema 3. 3axkonvl coxpanenus é MmexanHuke

Nmnynbc MatepranbHOM TOUKH (T€Ja), CUCTEMbI MaTEpUAIbHBIX TOYeK. IMIyNbCc CUIIBI M1 U3MEHEHUE UMITYJIbca Tea.
3aKOH COXpaHEeHUs UMIyJibca. PeakTMBHOE JBUKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunertuueckasi sHeprusi MatepuanbHOi TOUkU. Teopema 00 M3BMEHEHUN KHHETUYECKON YHEPTUH.

[TorenunanbHast sHeprus. [loTeHunanbHas >HEpPrus ynpyro aehopMuUpoBaHHOM MpykuHbL. [loTeHIMANbHAS SHEPTHS
TeJa BOJM3U MOBEPXHOCTH 3EMIIH.

[ToTeHnMaNbHBIE U HEMOTEHUUANIbHBIE CUJIbI. CBsA3b pabOThl HEMOTEHIIMAIBHBIX CHUJI C U3MEHEHHUEM MEXaHWYECKOU
SHEPIrUU CUCTEMBI T€Jl. 3AKOH COXPAHEHUSI MEXaHUYECKON YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4eCcKHre yCTPOMCTBA U MTPAKTUYECKOE TPUMEHEHHE: BOJIOMET, KOTIEP, MIPYKUHHBIN MUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexoa MOTEHIMATLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydenne abCOMIOTHO HEYNIPYTOro yiapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasiTHUKOB.

UccnenoBanue cBsi3u pabOTHI CHIIBI ¢ I3MEHEHUEM MEXaHUYECKOM SHEPTUU Tella Ha MIPUMEPE PacTsHKEHUSI PE3HHOBOTO
KIyTa.

Pa3znes 3. MousiekyasipHast pu3UKa U TEPMOJUHAMHUKA
Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopun
OcCHOBHBIE TOJOXEHHUSI MOJEKYJISIPHO-KUHETUUECKOW TEOPUH U UX OMBITHOE 00OCHOBaHME. BpOyHOBCKOE ABHKEHUE.
Huddyzus. Xapakrep IBUKEHUS U B3aUMOJEHCTBUA YaCTHUI BelecTBa. Moesn CTPOSHHUSI Ta30B, KUJIKOCTENH U TBEPBIX TN



U OOBSICHEHHWE CBOWCTB BEIIECTBA HAa OCHOBE 3THX Mojenei. Macca u pasMmepsl Moiiekyd. KonumdecTBo BerecTna.
[ToctostnHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkana remneparyp Llenbcus.

Mopgaenb uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU MACAIBHOTO Ta3a. AOCONIOTHAs
TeMIepaTypa KaKk Mepa CpeaHeld KNHETUYECKON 3HEPTuU TEIJIOBOro JIBMKEHUA yacTull rasza. lllkama temmneparyp KenbBuHa.
I"azoBble 3akoHBI. YpaBHeHHe MeHneneeBa—Knaneiipona. 3akon JlansToHa. M3ompoliecchl B Ua€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMUYECTBOM BelllecTBa. | 'paduueckoe mpeacTaBieHne U30IMPOIECCOB: U30TEpPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MpakTUUYECKOE MPUMEHEHUE: TEPMOMETP, GapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, POTOrpadru MOJIEKYJI OPraHUYECKUX COETMHEHUI.

OnbITel 110 1P PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, T0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mopnens, HIUTFOCTpUpPYIOIIas MPUPOLY AABICHHUS I'a3a HA CTEHKU COCYyIa.

OnbITHI, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUS UICAIBHOTO Ta3a, H30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Omnpenenenre Macchl BO3/IyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHU 00hEMa KOMHATHI, IABJICHHS U TEMIIEPATYPhI
BO3/lyXa B HEM.

HccnegoBanue 3aBUCUMOCTH MEXIY MapaMeTpaMH COCTOSTHUS Pa3pexEeHHOro rasa.

Tema 2. Ocnoevl mepmoouHamuxu

Tepmogunamuueckasi cuctemMa. BHYTpeHHsISI DHEprusi TEPMOJUHAMHYECKOW CHUCTEMbl W CIOCOOBI €€ H3MEHEHHS.
KonuyectBo TtemnoTel u paboTa. BHyTpeHHssi »HEprus OJHOATOMHOTO WJI€abHOTO Ta3a. Buapl Terionepenayu:
TEIJIONPOBOAHOCTb, KOHBEKIIUS, U3ITydeHHE. Y IebHas TEIIOEMKOCTD BelllecTBa. KoaudyecTBo TEIIOTH U TEIUIONEpe1aye.

[Tonsitue 06 agunadbatnoMm nporecce. [lepBriil 3akoH TepMoarHaAMuUKU. [IpruMeHeHre NepBoro 3aKkoHa TEPMOJUHAMUKH K
u3ornpoiieccam. ['papudeckas nHTepnperanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh mpoiieccoB B MPUPO/IE.



TeroBple MamuHbl. [IpuHIUTIBI ACHCTBUS TEIUIOBBIX MamwuH. [IpeoOpa3oBaHus SHEPTUU B TEIUIOBBIX MAalllMHAX.
Koaddumuent mnonesnoro nerictBus TtermmoBor wmammebl. [lukn KapHo m ero kodQUIIMEHT MOJIE3HOTO JICUCTBHS.
DKOJIOTUYECKHE MPOOIEMBI TETIOIHEPTETUKH.

TexHnueckue ycTpoHCTBa U MPAKTHUYECKOE MPUMEHEHHE: JBUTaTellb BHYTPEHHETO CrOpaHusi, OITOBON XOJOJUIBHUK,
KOHJIULIMOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEN SHEPTUu Teja MpU COBEPIICHUU PabOThI: BbUIET MPOOKH M3 OyTHUIKH MOJ J€UCTBUEM CXKATOTO
BO3/lyXa, HarpeBaHue 3(pupa B JaTyHHOU TPYOKe IMyTEM TpeHHs (BUACOAEMOHCTPALINS).

N3menenue BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OneIT Mo aAMabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoid TypOUHBI, IBUTAaTENsl BHYyTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEl.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne yaenbHON TEII0EMKOCTH.

Tema 3. Acpecamnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcauus. Wcmapenne u kumeHue. AOCOMIOTHasE M OTHOCUTENIbHAS BJIAXKHOCTH BO3/yXa.
Hacpimennsiii nap. Y aenapHas TEIUIoTa napooopa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUS OT IaBJICHHUS.

TBépnoe Teno. Kpucrammueckne u amopdHbie Tena. AHU30TPONUS CBOMCTB KpUCTAWIOB. JKUAKHME KPUCTAJUIBI.
CoBpeMenHbie MaTepuaisl. [Inapnenne u kpucramumsanus. Y aelbHas Teriora miasienus. Cyonumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHnueckue yCTpOWCTBA W NPAKTUYECKOE IMPUMEHEHUE: TUTPOMETP U IMCHUXPOMETP, KaJOPUMETP, TEXHOJOTUU

MOJTYyYEHHs] COBPEMEHHBIX MaTEpPUaIOB, B TOM YHCJIE HAHOMATEPUaAIOB, U HAHOTEXHOJIOTHH.
Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAKHOCTH.

HaGnronenue HarpeBanust v IJIABJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne 0THOCUTETLHON BIaXKHOCTU BO3AYXa.



Pa3znen 4. DiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OnekTpu3anus Tea. JNeKTpUuYecKuid 3apsan. JIBa Buaa sJeKTpuUdecKux 3apsiioB. [IpOBOMHUKH, AUIIEKTPUKU H
MOJIYITPOBOJJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsija.

B3aumogeiictBue 3apsnoB. 3akoH KyioHa. TodeuHbI 3IeKTpUYECKUI 3apsaa. DeKTpuuecKkoe noje. HanpsxEéHHoCcTb
ANEKTPUYECKOTro NoJisl. [[puHIUIT cynepno3nnm 3JIEKTPUUECKUX MoIei. JINHUM HANPpsSyKEHHOCTH SJIEKTPUUECKOTO TOJS.

PabGora cun snekrpoctatudeckoro mois. [lorenuuman. Pasnocts mnoreHnuanoB. [IpoBOAHMKKM M JUANEKTPUKU B
ANEKTPOCTATUYECKOM TToJIe. JIM3IeKTpryecKas MpOHUI[AEMOCTb.

DneKkTpoE€MKOCTh. KOoHIeHCaTOp. DIEKTPOEMKOCTD INIOCKOT0 KOHJICHCATOpa. DHEPTHS 3apsKEHHOTO KOHIEHCATOPA.

TexHuyeckre yCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: BJIEKTPOCKOM, JJIEKTPOMETP, AIEKTPOCTATUUYECKAsl 3aluTa,
3a3eMJICHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN armapar, CTPYHHBIN PUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoelicTBrE HA3EKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[TpoBOAHUKH B 3EKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIIUTA.

JIMDIIEKTPUKY B JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUIONIAAM TIUIACTHH, PACCTOSIHUS MEXIy HUMU U
IUAIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomul

N3mepenue 251eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunsix cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS AJIEKTpUUYECKOro Toka. Mctounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsoxenue. 3akon OMa 115 ydacTka LEenH.

DNEeKTpUYECKOe CONPOTUBIIEHUE. YIENbHOE COMpOTHUBIECHHE BemlecTBa. llocienoBaTenbHOe, MapaieabHOE,
CMEIIaHHOE COEAMHEHUE MPOBOJHUKOB.



Pabota snexkrpuyeckoro Toka. 3akoH [xoyns—JIeHna. MOMHOCTb 3IEKTPUYECKOrO TOKA.

DNEKTPOJIBIKYIIAasi CUJia M BHYTPEHHEE CONMPOTUBJIECHHWE HCTOYHMKA TOKa. 3akoH Owma s MOJIHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe 3aMbikaHue.

ONEeKTpOHHAass MPOBOJAUMOCTb TBEPIBIX METALIOB. 3aBUCUMOCTb COIPOTHBIICHUS METALUIOB OT TEMIIEpaTyphl.
CBepXIIpOBOINMOCTb.

DNeKTpUYECKUid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHas M MpPUMECHAs M[POBOJAMMOCTb TMOJYyHNpOBOAHUKOB. CBOICTBa P—N-mepexona.
[TosrynnpoBOTHUKOBBIE TPUOOPBI.

DNEKTPUYECKUN TOK B PACTBOPAX U PACILIABAX IEKTPOIUTOB. DIIEKTPOIMTHYECKAs JUCCOLUALINS. DIICKTPOIIH3.

DIIEKTPUYECKHAN TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOATENBHBIN pa3pan. Monnaus. [1nazma.

TexHnuueckue yCTpOWCTBA W TNPAKTUUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP, PEOCTAaT, HMCTOYHUKUA TOKa,
AJIEKTPOHArpeBaTENbHBIE MPUOOPHI, AIEKTPOOCBETUTEIbHBIE HPHUOOPHI, TEPMOMETP CONPOTUBICHUS, BAKYYMHBIH JHOI,
TEPMHCTOPBI U POTOPE3UCTOPHI, OTYIPOBOJHUKOBBIN MO/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IUIOIIAAM IONEPEYHOI0 CEYECHHS U
Marepuana.

CMelaHHOe COeIMHEHHE TPOBOIHUKOB.

[IpssmMoe wu3MepeHHe >SIEKTPOABMXKYIIEH cuibl. KOpOTKOe 3aMbplKaHUWE TaJlbBaHWYECKOIO JJEMEHTAa M OLEHKa
BHYTPEHHETO CONMPOTUBIICHHUS.

3aBUCUMOCTh CONMPOTHUBIICHHS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psal U MPOBOAMMOCTD BO3/1yXa.

OaHOCTOPOHHSISI NPOBOAMMOCTD JIMOAA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuyenne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JeKTpoABMXKYIIEN CHUIIBI MICTOYHHKA TOKA M €r0 BHYTPEHHETO CONPOTUBIIEHUS.

Habmronenue ammekTpoimsa.

MexknpeaMeTHbIE CBA3H



Nzyuenne kypca ¢pusuku 6azoBoro ypoBHs B 10 kigacce OCylIECTBISIETCS C yUETOM COACPKATEIbHBIX MEKIIPEIMETHBIX
CBsI3€H C KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduul U TEXHOJIOTHH.

Meoicnpeomemnvie nowsimusi, CBS3aHHBIE C HM3YYEHHEM METOJIOB HAYYHOI'O IIO3HAHMS: SIBJICHUE, HAy4HbIA (DakT,
runoresa, pu3nyeckasi BeJIMUMHA, 3aKOH, TEOpHUsl, HAOIIOJIEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHUE CUCTEMbl YpaBHEHUH, JUHEHHAs (YyHKIUs, mapadoia, runepboia, ux rpaukud U CBOMCTBA,
TPUTOHOMETpHUUECKHe (PYHKUIUU: CHUHYC, KOCHHYC, TaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexannueckoe ABMKEHHE B KUBOHM mpupoje, nuddys3usi, ocMoC, TEII000OMEH KUBBIX OPTaHU3MOB (BHJIbI
TeIIoNnepeaun, TEIJI0OBOE PABHOBECHE), DIIEKTPUUECKHE SIBJICHUS B )KUBOM MPUPOIE.

Xumus: TACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BELIECTBA, MOJISIpPHAs Macca, TeIUIOBbIE
CBOMCTBa TBEPABIX TEJ, >KUIKOCTEH W Ta30B, DJEKTPUUYECKUE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs IUCCOLMALIMS,
raJlbBaHUKA.

l'eoepagusa: BnaxXxHOCTb BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus: nipeoOpa3oBaHUE IABUKEHUN C HCIOJIb30BAHUEM MEXaHHU3MOB, YUET TPEHHUS B TEXHUKE, MOIIUITHUKH,
HCIIOJIb30BAaHUE 3aKOHA COXPAHEHMsI UMITYJbCa B TEXHUKE (pakeTa, BOJIOMET U APYTUE), ABUTATENIb BHYTPEHHETO CTOPAaHUS,
napoBasi TypOHUHa, OBITOBOM XOJOAUIBHUK, KOHAUIMOHED, TEXHOJIOTHH MOJIYYEHHUS] COBPEMEHHBIX MaTEPHAIIOB, B TOM YHUCJIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH, AJICKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE DJICKTPONPUOOPOB, KCEPOKC, CTPYHHBIM
MIPUHTED, AIEKTPOHArPeBATEIbHBIE TPUOOPHI, ITEKTPOOCBETUTEIBHBIE MPUOOPHI, TaTbBAHUKA.

11 KUIACC

Pa3znen 4. JaekTpoauHAMMKA

Tema 3. Macnummnoe noe. IneKmpoMazHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThHl. B3anmMoAelCcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe 1ose. BekTop MarHMTHOW MHAYKIWH.
[IpuHIMI Cynepno3ulMM MarHUTHBIX IoJed. JIMHUM MarHMTHOW MHAyKUWMH. KapTWHAa JTMHMI MarHMTHOW MHAYKUHH I1OJIA
MMOCTOSIHHBIX MAarHUTOB.

MarnutHoe noJie MpoBOJHUKA ¢ TOKOM. KapTuHa nTuHUNA MHAYKIIUA MAarHUTHOTO MOJIs JUIMHHOTO MPSIMOTO ITPOBOTHUKA
1 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHMKA, KaTYIIKH ¢ TOkoM. OnbIT Dpcrena. BzanmoaelicTBue mpoBOTHUKOB ¢ TOKOM.

Cuna Amriepa, e€ MOIyJIb U HallpaBJICHUE.



Cuna JlopeHua, e€ MOyJib U HanpaBiieHHE. J[BI>KEHHE 3apsSHKEHHOM YaCTULIBI B OJJHOPOAHOM MarHMTHOM noJje. Padora
cuibl Jlopenna.

SIBneHHE 3IIEKTPOMArHUTHON MHAYKUIHMH. [I0TOK BEKTOpa MAarHUTHOW MHAYKUWW. DNEKTPOABUKYIIAS CHJIA UHIYKIUU.
3aKOH 3JEKTPOMAarHuTHOM MHAyKIuu Papajes.

BuxpeBoe 3iekTpuuecKkoe Mmojie. DIEKTPOABUKYIAS CHIIA UHAYKIHUH B MPOBOJHUKE, ABMKYIIEMCS MOCTYNATEIbHO B
OJTHOPOJAHOM MAarHUTHOM ITOJIE.

IIpaBuio Jlenna.

NHaykTUBHOCTG. SIBIEHHE CAMOMHAYKIUN. DJIEKTPOABUKYIAS CUJIAa CAMOUHIYKIIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre yCTpoMCTBA M NMPAKTUYECKOE TPUMEHEHHE: IOCTOSHHBIE MATHUTHI, dJIEKTPOMATHUTHI, JJIEKTPOBUIATEb,
YCKOPHUTEIM 3JEMEHTAPHBIX YaCTUL, MHAYKIHOHHAS TIEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHHE IIEKTPOHHOI'O ITyYKa MATHUTHBIM I1OJIEM.

JInHMK MHIYKIIUY MarHUTHOTO TTOJIS.

B3aumogericTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHHE 3IIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTb JIEKTPOABUKYILIEH CUIIBI MHAYKIUU OT CKOPOCTH U3MEHEHHUSI MarHUTHOT'O MOTOKA.

SIBneHne caMOMHAYKITUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

Hccnenoanue AeiCTBUS NOCTOSIHHOTO MarHUTa HA PaAMKy C TOKOM.

Hccnenoanue sSBIEHUS JIEKTPOMAarHUTHOM UHIYKIIAH.

Pasnea 5. Kosie0anus M BOJTHBI



Tema 1. Mexanuueckue u 371eKMpPOMACHUNIHbIE KOEOAHUSA

Konebarenbnas cucrema. CBoOOgHBIE MexaHWdeckue KkoieOanusa. ['apmonmdeckue konebanusa. [lepuox, vacroTa,
aMIidTyaa u ¢asa kojebanuid. [pyKuHHBIN MasTHUK. MaTeMaTU4eCKUi MasTHUK. Y paBHEHUE TapMOHUYECKUX KOJeOaHUH.
[IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOJICOAHUSIX.

Koneb6arenbubiit  koHTYp. CBOOOAHBIE 53JIEKTPOMAarHUTHBIE KOJEOAHUS B HACATBHOM KO0JeOaTeTbHOM KOHTYpE.
AHaJOTHs MEXy MEXaHHUYECKUMHU U AJIEKTPOMAarHUTHBIMU KoseOaHusimu. @opmyna TomcoHa. 3akoH COXpaHEHHUs SHEPTUH B
UJEANTbHOM KOJIEOATEIIbHOM KOHTYDE.

[IpeacraBnenue o 3aryxaroniux kKoseOaHusx. BoiHyX7eHHbIe MexaHHueckue KojeOaHusi. Pesonanc. BeiHyXIeHHbIE
AJIIEKTPOMATrHUTHBIE KOJIEOAHUS.

IIepemennsIit TOK. CHHYCOUIAIBHBIN IEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U AEHUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancpopmarop. IlpousBonacTBo, nepepadya v MOTPEOJIICHUE SJIEKTPUUYECKOM SHEPTHH. DKOJOTUYECKHUE PUCKH IIPH
IIPOU3BOJICTBE JIEKTPOdHEPrun. KynbTypa UCnoIb30BaHUS JIEKTPOIHEPTUHU B TIOBCEHEBHOM KU3HU.

TexHuyeckre yCTpOMCTBA M MNPAKTUYECKOE IMPUMEHEHUE: AJIEKTPUUYECKUI 3BOHOK, I€HEpaTop IMEPEMEHHOTO TOKa,
JIMHHHM 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KoieOaTenbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTUYECKUN MasITHUK).

Hab6nronenue 3atyxarommx KojaeOaHmii.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHHMIA.

Habmronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA U HAIIPSIKEHUSI OT BPEMEHH ) JUTSl DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onaHc npu nociaeaoBaTEIbHOM COEAUHEHUH PE3UCTOPA, KATYIIKA MHAYKTUBHOCTHA U KOHAEHCATOPA.

Mopenp TMHUY AIEKTPONEPEAAUH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

HccnegoBanue 3aBUCUMOCTH NIEPUOJIA MAJIbIX KOJI€OaHUM Ipy3a Ha HUTHU OT JIJIMHBI HUTU U MAcChl rpy3a.

Uccnenoanne nepeMEHHOro TOKa B LIEMH U3 MTOCIEA0BATEIBLHO COCTMHEHHBIX KOHACHCATOPA, KaTYIIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60JIHbL



MexaHnudeckue BOJIHBI, yclIoBUA pacnpocTpaHeHus. Ilepumon. CKOpocTh pacnpOCTpaHEHHs] W JUIMHA BOJIHBI.
[Tonepeunblie u npoAoabHbIE BOJHBL. MHTepdepeHunsa n qudpakuns MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBL. Y CIIOBHS U3JTyUYEHUs 3JI€KTPOMArHUTHBIX BOJIH. B3anmuast opuenranus Bektopos E, B, V B
AIEKTPOMArHUTHON BosHe. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHHE, MPETOMIICHHE, MOJspu3anus, audpakxiius,
unTepdepenimsa. CKOpOCTh 3MEKTPOMArHUTHBIX BOJIH.

[lkana 3eKTpOMarHUTHBIX BOJH. [IpMeHeHNEe AIeKTPOMArHuTHRIX BOJIH B TEXHUKE U OBITY.

[IprHLIMIBI paIuOCBSI3U U TeNEeBUACHUS. Patnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEBI.

TexHnueckue ycTpoicTBa U MPaKTUIECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBasi AUArHOCTUKA B
TEXHUKE U MEULMHE, palap, paIuONpUEMHHUK, TEIEBU30p, aHTeHHA, TesnedoH, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromieecs T€10 Kak UCTOUYHUK 3BYKa.

HaGnronenue otpakxeHus: ¥ NpeOMIICHHS] MEXaHUYECKUX BOJIH.

Ha6nronenue natepdepeHunn u qudppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Hab6nronenue cBs3M rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYI0M U 4aCTOTOM KoJieOaHUM.

WccnenoBanue CBONCTB  DJEKTPOMArHUTHBIX  BOJIH: OTpPaXEHHE, MPETOMIICHHE, TOJspu3anus, AuQpaxius,
UHTEpPEPEHIIHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsMonuHEHOE pacnpoCTpaHEHHWE CBETa B OJHOpPOAHOM cpene. JIyu cera. ToueuHslid
VCTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHusl cBeta. [locTpoeHne n3o0pakeHuii B TIIOCKOM 3epKaJie.

[Ipenomnenue cBera. 3aKOHBI MPENIOMIICHUSI CBeTa. AOCOJIIOTHBIA TMOKa3zaTelb mnpenomieHus. [lonHoe BHyTpeHHee
orpaxeHnue. [IpenenbHblil yroi NoJHOTO BHYTPEHHETO OTPaKEHUSI.

Hucnepcust ceeta. CioxKHBIN cocTaB Oenoro cBeta. [IBer.



CoOwuparomue u pacceuBarouue JuH3bl. ToHKass auH3a. DOKyCHOE pacCTOsIHUE W ONTHUYECKas CUJla TOHKOW JIMH3BI.
[TocTpoenne M300pakeHUA B COOMPAIONTNX M PACCEUBAIOMIMX JUH3aX. DOopMylia TOHKOW JIMH3BI. YBEJIWYEHUE, TaBAEMOE
JIAH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass onrtuka. Wurtepdepennuss cBera. KorepeHTHblE HCTOYHUKH. YCJIOBUS HAONMIOJEHUS MaKCUMYMOB U
MUHAMYMOB B UHTEeP(HEPEHITMOHHONW KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. Judpakmuonnas peméTka. YcloBue HAOMIOMCHNUS TJABHBIX MAKCHUMYyMOB TIpU TaJCHHUH
MOHOXPOMATUYECKOI0 CBETa Ha TUMPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckre YCTpOMCTBA W TMPAKTHUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToammapaT, MpPOCKIMOHHBIN armapar,
MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS ONTUKA, AU(PAKIIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMmonnHEeHOE pacnpocTpaHeHUE, OTPAKEHHUE U MIpeioMIieHre cBeTa. ONTHYECKHUE MPUOOPHI.

[TomHOE BHyTpeHHEE OTpaxkeHue. Moenb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonyuenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonmy4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIHOHHON PEIETKH.

Habmronenue nonsipu3alinm cBeTa.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenue nokazaresns npeoMIeHUs CTeKIIa.

UccnenoBanue cBONCTB N300pakeHUM B JTMH3aX.

HaOmronenue aucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeUAJIBLHOM TEOPUU OTHOCUTEJIbHOCTH



['paHnnbl  TPUMEHMMOCTH  KJIACCHMYECKOW MeXaHuku. llocTymarel crnenuanbHOM  TEOpUH
MHBapUaHTHOCTb MOJYJISI CKOPOCTH CBETA B BAaKyyMe, IPUHIIUI OTHOCUTEIILHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAIICHUE JIUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3b MacChl ¢ SHEPTUEHN U UMITYJIbCOM PEISITUBUCTCKOM YACTUIBI. DHEPTUS TTOKOSI.

Paznen 7. KBanTtoBas pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®oronbl. Dopmymna [1nanka cBs3u SHEPTUU POTOHA C €r0 YACTOTONH. DHEPTHUS U UMITYJIbC (DOTOHA.

OTHOCUTCIIbHOCTH.

OtkpeiTie u uccienoBanue poroddpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbl (poTodPdekra. YpaBHeHnEe DUHIITEHHA

st ororddexra. «Kpacnas rpanuray Goroaddekra.
JlaBnenue ceera. OnbiThl 1. H. JIeGenera.
XUMHYECKOE ICUCTBUE CBETA.

TexHrueckue ycTpoicTBa U MPAaKTUYECKOE MPUMEHEHUE: (POTOAIEMEHT, (DOTONATYUK, COIHEUHAsA OaTapesi, CBETOIUO/.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IMHKOBOM IJIACTUHOM.
UccnenoBanue 3akoHOB BHeMIHEro GpoTodddekra.
CBeToaunosn.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogpens atoma Tomcona. Onwitel Pesepdopaa mo paccesHuto o -yactuil. [lnanerapnas moxaens atoma. Iloctynartsr
bopa. Uznydyenue u morjomenne GOTOHOB IMPHU TEPEXojie aToMa ¢ OJHOTO YPOBHS dHEPrUH Ha JPyroi. Buibl crieKTpoB.

CnexTp ypOBHEHN YHEPTUH ATOMA BOJOPOA.
Bonnogeie cBoiicTBa yactul. Bonnsl ne bpoiina. KopnyCkyIspHO-BOITHOBOW yau3M.
CHOHTaHHOE U BBIHYXJACHHOE U3JIyYCHHE.

TexHuYecKkre yCTpPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: CIEKTPalbHBIM aHaln3 (CHEKTPOCKOM), Jia3ep, KBAHTOBBIM

KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.



Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenune mMHEHYATHIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, i1abopamoptvle pabomol

Habmronenue nuHeHyaToro criekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTBI, JOKA3bIBAIONINE CIOKHOCTh CTpoeHms sapa. OTkpeiTHEe pamuoakTuBHOCTU. OmbiTel Pesepdopaa mo
OTPENICICHUIO COCTaBa paJUOaKTUBHOro u3nydeHus. CpoiictBa anb(da-, Oera-, ramMma-usiaydeHus. BrusHue
PaJIMOAKTUBHOCTH HA KUBBIC OPTaHU3MBI.

OTtkpeiTHE NpoTOHA W HelTpoHa. HyknonHass monens sapa I'eiizenOepra—lBanenko. 3apsa sapa. MaccoBoe 4HCIIO
anpa. N30Tomsl.

Anb(a-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-u3inyyeHue. 3aKOH paJuOAKTUBHOTO pacnajia.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peakuuu. JleneHue u CUHTES s€Ep.

Anepnsiit peaktop. TepmosiaepHblii cunTe3. [IpoOaeMbl U TEPCIEKTUBDI AICPHON YHEPTETUKUA. DKOJIOTUUECKUE ACTICKTHI
AIEPHON SHEPIETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.
Mertoabl HAOIIOACHUS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.
dyHaMeHTalIbHbIE B3auMoieicTBUs. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHU4ecKkre yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: NO3UMETpP, Kamepa BuibcoHa, sSAEpHBIM peakTop, aTOMHas
oomoOa.

Jlemoncmpayuu

CU€TunK NOHU3HPYIOIINX YaCTHL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB 4yacTull (110 TOTOBBIM (GoTOrpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Oramnbl pa3BUTUs acTpoHoMuu. [IpukiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMHUH.
Bup 38€3nH0r0 HeOa. Co3Be3us, SpKue 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH)KCHUE.



ConneuHas cucrema.

Connne. Conneunast akTuBHOCTb. Mctounuk sHeprum CosHIAa M 3BE3M. 3BE3/AbI, UX OCHOBHBIE XAPAKTEPUCTUKH.
JlnarpamMmmMa «CHEKTPaJIbHbIA KJIACC — CBETUMOCTBY». 3BE3[bl TJABHOW IOCIEAOBATEIBbHOCTUA. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» I 3BE3] TJIABHOM MOCIIENOBATENbHOCTH. BHyTpeHHee cTtpoeHne 3BE37. COBpEMEHHBIE MPEACTABICHUSA O
MPOUCXOXKIAECHUN U 3BOJOIMU COJTHIA U 3BE3/. DTallbl KU3HU 3BE3 .

Muieunsiit [Iyte — nama I'anaktuka. [lonoxenue u nmxenue Connna B ['anaktuke. Tumbl ranakTuk. PaguoranakTuku
1 KBa3apbl. YEpHBIE NBIPHI B SAPAX FAIAKTHUK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa06ina. Pa3zberanue ranaktuk. Teopus bonbiioro B3psiBa. PennkroBoe
U3IIyYECHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabniooenus

Ha6nronenust HeBOOpY>KEHHBIM TJ1a30M C UCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUM JIJISt OTIPEICTICHUS TTOJI0KECHHUSI
HeOeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/11si CeBEpHOTO MOJYIIAPpHUs U IPKUE 3BE3IBI.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

Oo0o0maroniee MOBTOPEHUE

Ponp ¢pusuku m acTpoHOMUM B 9KOHOMHUYECKOW, TEXHOJIOTMUYECKOW, COLMATBLHON M ITUYECKON cdepax NesaTebHOCTH
YeJIOBEeKa, POJb U MECTO (PM3UKU U aCTPOHOMHHM B COBPEMEHHOW HAay4YHOW KapTHHE MHUpa, POjb (PU3UYECKOW TEOpUU B
dbopMHUpPOBaHUM TIPEACTABICHUNA O (HUIMUYECKON KapTUHE MHUpa, MECTO (PU3NYECKONW KapTHHBI MHUpa B OOIIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O PUPO/IE.

MexnpeaMeTHbIe CBA3M

N3yuenune kypca ¢usnuku 6a30Boro ypoBHs B 11 kimacce oCyIiecTBISETCS ¢ Y4ETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX
CBS3EH C KypcaMH MaTeMaTHKW, OMOJIOTUH, XUMHH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nomsimusi, CBSI3aHHbIE C M3yYEHHEM METOJOB HAyYHOTO MO3HAHUA: SIBJICHUE, HAy4YHBIM (QaxT,
TUInoTe3a, puznueckas BeJIMUUHA, 3aKOH, TEOPHs, HaOII0ICHHUE, DKCIIEPUMEHT, MOJICIMPOBAHKE, MOJIE]b, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbI YPaBHCHUHN, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCUHYC, TAHT'E€HC, KOTAaHTEHC,
OCHOBHOE€ TPUIOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPbl M HX IMPOCKUMH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (YHKIWNA, MPU3HAKA OO0 TPEYrOJbHUKOB, OIMpeAesieHrne TUIONIAAN IUIOCKUX (UTYp H
o0BbEMa Te.



buonoeus: snextpudeckue SBICHHUS B JKMBOW MPHUPOJE, KOJIEOATEIbHBIC NBIXKCHHS B JKMBOW TPUPOJE, ONTHUYECKUE
SIBJICHUS B )KMBOU MPUPOJIE, NCUCTBUE PAUALIAA HA KUBBIE OPTAHU3MBI.

Xumus: CTpOE€HHE aTOMOB M MOJIEKYJ, KpUCTAJUIMYecKash CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 00pa30BaHMS
KPUCTALIMYECKON PEIIETKHU, CIIEKTPAJIbHBIN aHaAIU3.

l'eoepagusa: MarHuTHBIE TIONIOCA 3€MIIM, 3aJ1€KH MAarHUTHBIX Py, (OTOCHEMKA 3€MHOUM MOBEPXHOCTH, MPEICKa3aHue
3EMJICTPSICEHUM.

Texnonoeus: TAHUM IEKTPONEPENAY, TEHEPATOP MEPEMEHHOIO TOKA, JJIEKTPOABUIATENb, MHAYKIMOHHAS 11€4b, paaap,
paauoONpPUEMHUK, TENeBU30p, aHTeHHa, TeneoH, CBYU-meub, MPOEKIMOHHBIN arapaT, BOJIOKOHHAs ONTHKA, COJIHEYHas
OaTapes.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA TIPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yuyebHoro mpenmera «®Pusnka» Ha ypoBHE cpelHero obdiiero oOpa3zoBaHus (0a30BBbIA YPOBEHB) IOJIKHO
o0ecreyuTh JOCTUKEHUE CIEAYIOUX JIMYHOCTHBIX, METANPEIMETHBIX U IPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIbTATHBI

JIngHOCTHBIE PE3yNbTaThl OCBOCHUSA YyueOHOTo mnpeaMera «Dusnka» MOKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH
0o0yJarommxcsi PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH IO3MIIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIMM, TO3UTUBHBIX BHYTPEHHHX YOEXKIECHHUM, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO
00111eCTBa, PAaCHIMPEHUE KU3HEHHOTO OMbITa M OMNbITa JEATEILHOCTH B MPOIIECCE pPean3allii OCHOBHBIX HANpaBJICHUI
BOCIIUTATEJILHOMN JEATCIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TO3UIHMKM OOYYaroIerocss Kak aKTUBHOTO W OTBETCTBEHHOTO HJICHA POCCHUHCKOTO
00IIIeCTBA;

MIPUHATHE TPAJIUIIMOHHBIX OOIIIEUETIOBEUECKUX TYMaHUCTUUECKUX U IEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEPECaX IPakJIaHCKOr0 OOIIEeCcTBa, y4aCTBOBATh B CAMOYITPABICHUH
B 00pa30BaTeIbHON OpraHU3aIlNY;

YMEHHE B3aUMOICHCTBOBATH C COIIUAIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C UX (PYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKOM TPaKIaHCKON UASHTUYHOCTH, TATPHOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYJAapPCTBEHHBIM CHUMBOJIAM, JTOCTHKEHHUSM POCCHUCKUX yUEHBIX B 00JacTH (PU3UKH H
TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYECKOTO ITIOBEICHUS;



CIIOCOOHOCTh OLICHMBATh CUTYAIIMIO0 U MPUHUMATH OCO3HAHHBIE PELIEHUS, OPUEHTHUPYSICh HA MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U IEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUEHOIO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEero;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOILIEHUE K MHUPY, BKJIIOUas 3CTETUKY HAy4YHOTO TBOPYECTBA, MPUCYILIETO (PU3NUEeCKOi HayKe;

5) Tpy10BOr0 BOCIIMTAHHUS:

MHTEpPEC K pa3iIu4HbIM cepaM MpodecCUOHANBHON AESITEIbHOCTH, B TOM YUCJIE CBSI3aHHBIM C (PU3UKOM U TEXHUKOH,
YMEHHE COBEpIIATh OCO3HAHHBIN BbIOOp Oyayiiel npodecCuu 1 peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIAHBbI;

TOTOBHOCTh M CLIOCOOHOCTh K 00Opa30BaHUIO U CaMO00pa30BaHUIO B 00J1acTh (PU3UKU HA MTPOTSIKEHUH BCEU JKU3HMU;

6) 93K0JI0rHYecKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTH 3KOJIOTMUYECKON KYJIBbTYpbl, OCO3HAHHE ITI00ATLHOIO XapaKTepa IKOJIOTUYECKUX MTPOOIIeM;

IUIAHUPOBAHUE M OCYILIECTBICHUE EHCTBUM B OKPYKAKOUIEH Cpele Ha OCHOBE 3HAHUS LIEJEH YCTOMYHMBOTO Pa3BUTHS
YeJIOBEUECTBA;

pacCUIMPEHHE ONBITA JEATEILHOCTH 3KOJOTUYECKON HAITPABIEHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUU 110 (PUBHKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKON HAYKU;

OCO3HaHUE LIEHHOCTH HAYYHOMU JIeATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3YUYEHUS (PU3UKHU OCYIIECTBISATH MPOCKTHYIO U
MCCJIEI0BATENbCKYIO I€SITEIbHOCTh MHANBUIAYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckue AecTBU:
CaMOCTOSTEIIbHO (hOPMYITHPOBATH U aKTYaJU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPENETATH LETU AEATEIBbHOCTH, 33J1aBaTh MapaMeTPhl U KPUTEPUU UX JTOCTUKECHUS;
BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBIICHUSIX;



paspabaTheiBaTh IIaH pEHICHUS MPOOJEeMbl ¢ Y4€TOM aHajlu3a HWMEIOMIUXCS MaTepUalbHbIX M HEMaTepHaIbHBIX
peCypcoB;

BHOCUTH KOPPEKTHUBBI B JICSTEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLICHUBATh PUCKU MOCJIECACTBUI
JIEATEIILHOCTH;

KOOPJIMHUPOBATH U BBITIONHATH PaOOTy B YCIOBUSAX PEaTLHOTO, BUPTYATHLHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciieqoBarejbLCKHe 1eMCTBUSA.

BJIQJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUYEBBIMU MMOHATHAMU U METOJIaMH (PU3UYECKON HAYKH;

BJIaJICTh HaBBIKAMHU Y4€OHO-HUCCIIEIOBATEILCKON M MPOEKTHOM JEATEbHOCTH B 00JIACTH (PU3HUKH, CIIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MOUCKY METOJIOB pelIeHUs 3a7a4 (PU3UYECKOro COJAEpKaHUsl, MPUMEHEHUIO Pa3TuYHbIX
METOJ OB IMO3HAHMS,

BJIQJIETh BUJAMHM JACATEILHOCTH MO MOJYYCHHUIO HOBOT'O 3HAHUS, €r0 UHTEPIIPETALNK, TPEeoOpa30BaHUI0 U TIPUMEHECHUIO
B PA3JIMYHBIX YUEOHBIX CUTYyAIUSAX, B TOM YHCJIC MPH CO3aHUU YIEOHBIX IIPOCKTOB B 001aCTH (DU3UKH;

BBISIBJIATh IPUYMHHO-CIICICTBEHHBIE CBSI3U U AKTyaJW3UPOBATH 3aJ1ady, BBIJBUIaTh TMIIOTE3y €€ pPEIICHUs, HAXOJIUTh
apryMEHTHI JJIs1 IOKA3aTENbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh MapaMeTPbl U KPUTECPUH PEIICHUS,

aQHAJIM3UPOBAaTh TOJYYEHHBIE B XOJI€ PEIICHUSA 3aJaud PE3yJbTaThl, KPUTUYECKH OIIEHMBATh HMX JOCTOBEPHOCT,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7ayd B OOpa30BaTEIbHOM ACSATEIBLHOCTH, B TOM UHCIE MPU U3YYECHUU
busuKy;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCHUTH 3HAHMS 110 (PU3UKE B MPAKTUUECKYIO 00JIaCTh )KU3HEICITCIHHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUEOHBIX MTPEIMETOB;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OPUTMHAIIBHBIC MOX0/IbI U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33]1auH, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ nndopmanueii:



BJIQ/JICTh HABBIKAMHU TOJY4YeHHUS HHPOpMAMK (PU3UUECKOTO COJAEp)KAaHUA U3 HCTOYHUKOB DPAa3HBIX THIIOB,
CaMOCTOSITEJIbHO OCYIIECTBIISATh MOMUCK, aHAJIM3, CUCTEMAaTH3alMI0 U MHTEPHPETAlui0 MH(QOpMalMM pa3iIudHbIX BUIOB U
(dbopM npeacTaBiIeHUS;

OLICHMBAThH JOCTOBEPHOCTH HH(OpMALINH;

UCIIONIb30BaTh CpPEICTBA HWH(GOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHMH B pEIICHUH KOTHUTUBHBIX,
KOMMYHHKATHUBHBIX M OPTaHM3AIlMOHHBIX 3a7ad C COOJIOJIEHUEM TpeOOBaHUN HSPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHMEHBI, PECYpCcOCOEepeKEHNs], TPABOBBIX U ATUYECKUX HOPM, HOPM HH(POPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOIO COJAEPKAaHUS B pa3lMUHbIX (hopMarax ¢ yyéTOM Ha3HayeHUs MH(OpPMALUU U 1IeJIEBOM
ayJIuTOPHH, BBIOUPAS ONTUMAIIbHYIO (DOPMY MPEACTABICHUS U BU3YAIU3aLUH.

KoMMyHHMKATHBHBIC YHHBEpPCAJIbHBbIE y4eOHbIE NeHCTBUS:

OCYILIECTBIIATH OOIICHUE HA ypOKaxX (PU3UKU U BO BHEYPOUHOU JESATEIHLHOCTH;

pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYaTh KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHHUS C UCMOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHHOW U UHIMBUIYaIbHOU PabOTHI;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUN C y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEW KaXKJIOTO WJICHA
KOJUICKTHBA;

MPUHUMATH LEIA COBMECTHOM AEATEIBHOCTH, OPraHW30BBIBATh W KOOPAWHUPOBATH ACHUCTBUS MO €€ JTOCTHXXEHUIO:
COCTABJISITh TUIAH JEUCTBH, paclpeiessiTh POjad C y4€TOM MHEHUN YYaCTHHKOB, OOCYX IaTh pPE3yJbTaTbl COBMECTHOM
paboTHI;

OIICHMBATh KAaueCTBO CBOErO BKJIaJia M KaXKIOr0 yYaCTHHKA KOMAaHIbl B OOMIMI pe3yiapTaT MO pa3pabOTaHHBIM
KPUTEPUSIM;

MpejaraTb HOBbIE MMPOEKTHI, OLICHUBATh UJIEU C TTO3UIIMHA HOBU3HBI, OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTHY;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TMOBEACHHE B PA3JIMYHBIX CHUTyalUsX, IPOSBISATH TBOPYECTBO U
BOOOpakKeHUE, OBITh HHUITHATHUBHBIM.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:



CaMOCTOSITENIbHO OCYIIECTBIIATh IMO3HABATEIBHYIO JEATEIBHOCTh B 00JacTH (U3UKH M aCTPOHOMHH, BBISBISTH
npo0JIeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE 33]1aUH;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEUIEHUS PACUYETHBIX M KAYECTBEHHBIX 3a7ay, IUIAH BBIMOJHEHUS MPAKTHUYECKOM
paboThI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 MIPEATIOYTCHUH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuMpsATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;

JieJ1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEILICHUE;

OIICHUBAThH IPUOOPETEHHBIN OIIBIT;

CcocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYyAHLIMH B 001acTH (DU3UKH, IOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTeNbHbII U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JI€SITEIBHOCTbH, OLIEHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LETISIM;

BJIQJIETh HABBIKAMHU ITO3HABATENbHOU PEPIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUI U MBICIUTENBHBIX IPOLIECCOB,
MX PE3YJbTAaTOB U OCHOBAHMIA;

UCIIOJIb30BaTh IPUEMBI pedICKCHH ISl OIIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS 10 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI JIPYTUX MIPU aHAJIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

MPUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI JIPYTUX MIPU aHAIIM3€E PE3yJIbTaTOB ACATEIbHOCTH;

pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIUOKH.

B npouecce noctmkeHust TMYHOCTHBIX PE3YIbTaTOB OCBOCHUS MPOTPAMMBI O (PU3MKE IJI YPOBHS CPEIHEro oOIIEero
o0Opa3oBaHus y 00y4aroIIMXCcsl COBEPIIEHCTBYETCS IMOLIMOHANIbHBIN MHTEIJIEKT, IPEANoaralommii copMupoBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CHOCOOHOCTh IMOHMMATh CBOE HMOILMOHAIBHOE COCTOSHUE, BHUIETh HApaBICHUS
Pa3BUTHS COOCTBEHHOW AMOIMOHAIILHOM Cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPEryJMpPOBaHUs], BKIIOYAIOLIETO CAMOKOHTPOJb, yYMEHHWE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEIICHHE,
CIIOCOOHOCTH aIalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHUSIM U TIPOSBIISITh THOKOCTh, OBITH OTKPBITHIM HOBOMY;



BHYTPEHHEI MOTHBAlLlMY, BKJIKOYAIOLIEH CTPEMJIEHHE K JOCTHIKEHUIO LIEJIM U yCNeXy, ONTUMHU3M, WHUIUATUBHOCTD,
YMEHHUE JIEUCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEM;

AMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh TMOHHMMATh 3MOILIMOHAJIBHOE COCTOSHUE JPYrHX, VYYHUTBIBATH €ro IpH
OCYULIECTBJIEHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBHIO M COIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTpAaMBATh OTHOIICHHS C JIPYTMMH JIIOJbMH, 3a00THUTHCH,
MPOSIBIISATH UHTEPEC U pa3peiaTh KOHPIUKTHI.

NPEAMETHBIE PE3YJIbTATHI

K xonmy oOydenus B 10 kjacce mpeaMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTpa)kaTh C(OOPMUPOBAHHOCTH
y 00y4YaromuXxcs YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX PoJib U MecTo (U3MKU B (HOPMUPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI MHUpA, B
Pa3BUTHUH COBPEMEHHOMN TEXHUKH M TEXHOJIOTHM, B IPAKTUUECKOM JCATEILHOCTH JIIOJICH;

YYUTBIBATh TPAHUIEI MPUMEHEHUs] M3YYCHHBIX (PU3MUECKUX MOJENICH: MaTepuaiabHas TOYKa, MHEpLHMAIbHAs CHUCTEMa
oTcu€Ta, aOCOMIOTHO TBEPIOE TEIO, HUJCANBHBIA Tra3, MOJCIH CTPOCHHS Ta30B, KUJIKOCTEH W TBEPHABIX T, TOUCUHBIN
AIEKTPUUYECKUHN 3apsi/i PU pelIeHUU PU3NUECKUX 3a]1ay;

pacrio3HaBath (u3MyecKue siBJIEHUs (TPOILIECChl) U OOBSACHITH MUX HA OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-
KMHETUYECKOM TEOpUU CTPOCHMS BEIIECTBA W JJEKTPOJAMHAMHUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSAMOJMHEHHOE
JBIDKCHHUE, CBOOOIHOE IMaJICHUE TEJ, IBMKCHUE 10 OKPY>KHOCTH, MHEPIUs, B3auMoieicTBre Tel, auddy3us, 6poyHOBCKOE
JBIKCHUE, CTPOCHUE >KUJKOCTEH W TBEPABIX TeJ, U3MEHEHHE OO0BhEMA Tel NPU HarpeBaHUM (OXJIAXIEHUU), TEIJIOBOE
paBHOBECHE, UCTIapEHUE, KOHACHCAlINsI, TIJIaBJICHUE, KPUCTAIUIM3AIMs, KUTIEHUE, BIAKHOCTh BO3/lyXa, MOBBIIICHUE TaBICHUS
rasa Mpu ero HarpeBaHuM B 3aKPBITOM COCYJI€, CBSI3b MEXKIY MapaMeTpaMHu COCTOSIHUS Ta3a B M30IPOIeccax, dIEKTPpU3aLUs
TEJ1, B3aUMOJCUCTBUE 3aPAJI0B;

OTHCHIBATh MEXAHMUECKOE JBIKEHUE, UCTIONB3Ys (U3UUECKUE BETUYUHBI: KOOPAWHATA, ITyTh, IEPEMEIICHHUE, CKOPOCTh,
YCKOpEHHE, Macca Teja, CUJia, UMITYJIbC TeJla, KUHETHYEeCKasi dHEprus, MOTCHIMalIbHAs SHEPrus, MexaHuuyeckas padora,
MEXaHM4YeCKass MOIIHOCTh; TPHU OIMMWCAHWHM TMPAaBUIBLHO TPAKTOBaTh (U3UYECKUN CMBICI HCIOJB3YEMBIX BEJIMYMH, HX
0003HaYEHUS U €UHUIIBI, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BETUYNHY C APYTUMHU BETUYMHAMU,



OIMHCHIBATh M3YUYCHHBIC TEIUIOBHIE CBOMCTBA TENl U TEIUIOBBIC SBJICHUS, UCIONB3Yys (PU3NYECKUE BEITUYMHBI: JaBJICHUE
raza, TEMIIEparypa, CpeIHsAsl KUHETHUYECKas SHEPIHsl XaOTUYECKOrO NIBWKEHUSA MOJEKYJ, CPEIHEKBaJIpaTU4YHAs CKOPOCTh
MOJIEKYJ, KOJMYECTBO TEIUIOTHl, BHYTPEHHSI JHEprusi, pabora rasza, KOI(PPUIMEHT IMOJE3HOTO ACHCTBUS TEMJIOBOTO
JABUTATENS; TMPU OINMCAHUM TMPABUIBHO TPAKTOBATh (DUIWYECKUN CMBICT HCHOJB3YEMBIX BEJIWYUH, WX OOO3HAYCHUS H
SAMHUITBI, HAXOUTh (DOPMYJIBI, CBSI3BIBAIONINEC JAaHHYIO (PM3UYECKYIO BETMYUHY C IPYTUMH BEITMUYNHAM;

ONKCHIBATh W3YYEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEUIECTBA M AJIEKTPUYECKUE SABJICHHS (IPOLECCHI), MCHOJIb3YS
(¢u3MYecKUue BEIMYUHBI: JJIEKTPUUECKUI 3apsll, AJIEKTPUYECKOE TI0Jie, HANPSHKEHHOCTh TOJIA, MOTEHLHUAN, Pa3HOCTb
MOTEHIMAJIOB; MPU ONMUCAHWUU TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCHOJB3YEMbIX BEIWYUH, UX OOO3HAYCHUS U
€JIMHULIBL; YKAa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BEIMUMHY C APYTUMHU BEIMUUHAMU;

aHAIU3UPOBaTh (PU3UUECKUE MPOLIECCHl U ABJICHHMS, UCHOb3Ysl (PU3MUECKHE 3aKOHBI U MPUHIUIIBI: 3aKOH BCEMUPHOTO
tarotenus, |, Il u 1l 3akonsl HptoTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM YHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, IPUHIIUIL
CYNEPIIO3ULIMA CHJI, IPUHLMUII PABHOIPABUS HHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KUHETUUYECKYIO TEOPHUIO
CTPOEHMSI BEIIECTBA, FA30BbIEC 3aAKOHBI, CBSI3b CPEIHEN KMHETUYECKOM SHEPTUHU TEIIOBOTO JABMKEHHUS MOJIEKYIT C a0COJIFOTHOM
TEMIIEPATYpPOM, NEPBBIM 3aKOH TEPMOJIWHAMHUKH, 3aKOH COXPAHEHUS JJIEKTPUUYECKOro 3apsAna, 3akoH Kynona, mpu sToM
paznuyaTh CJIOBECHYIO (OpPMYJIHMpPOBKY 3aKOHA, €ro MAaTeMaTH4eCKOE BBIPAKEHHE U YCJIOBHS (IpaHMLbl, 00J1acTH)
[IPUMEHUMOCTH;

OOBSACHSTh OCHOBHBIC MPUHIIMIMBI JCUCTBHUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB; Pa3jinyaTh yCIOBUSA HUX
0€30MacHOr0 UCMHOJIb30BAHMS B IOBCEHEBHOM JKU3HMU;

BBINIOJIHATh 3KCIEPUMEHTHI MO HMCCIENI0BAHUIO (PU3MUECKUX SBJICHHM M MPOLECCOB C HUCIOJIb30BAHUEM MPSIMBIX U
KOCBEHHBIX HM3MEpPEHU, Mpu 3TOM (popmynupoBaTh MpoOieMy/3anadyy M THIOTE3Y YYEOHOro 3KCIEpUMEHTa, cOOMpaTh
YCTaHOBKY M3 MIPEAJIOKEHHOTO 000PYI0BaHMUS, POBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC M3MEPECHHS (PU3NYECKUX BEJIMYMH, TIPH STOM BBIOMpATh ONTUMAJBHBIN CIIOCO0
MU3MEPEHUS U UCTOJIB30BATh N3BECTHBIE METOIBI OLIEHKHU NOTPEIIHOCTEN U3MEPEHNN;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKMMH BEJIMYMHAMU C HMCIHOJIb30BAHHEM MPAMbBIX U3MEPEHUH, MPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yIbTAThl MOTYYECHHON 3aBUCUMOCTA (PU3UYECKUX BEIWYUH B BHUJIC TAOJHI] U
rpaduKoB, AENaTh BHIBOBI 10 Pe3yIbTaTaM UCCIIEIOBAHHS;



coOmro1aTh MpaBwiia 6€30MacHOT0 TPy MPU MPOBEICHNN MCCIICOBAHNN B paMKaX y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-
UCCIIEIOBATEILCKOM W TMPOEKTHOM JEeATEIbHOCTH C WCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10oBaHUS;

permaTh pacy€THBIC 3aJja4M C SBHO 33aJaHHOW (DU3UYECKON MOJIENBIO, HCTIONB3Ys (PU3UIECKHE 3aKOHBI M MIPUHITUIIBI, Ha
OCHOBE aHaliM3a YCJIOBHS 3a7a4d BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3NUECKHE BEIUYUHBI W (DOPMYIIBI,
HEOOXOoaMMBIC IS €€ pEIICHUs, MPOBOIUTH PACUETHl M OIEHWBATH PEANTHHOCTH MOJYYCHHOTO 3HAYCHHS (PU3NUECKON
BCJIMYMHBI,

pelaTh KavyeCTBEHHBIE 3aJa4M: BBICTPAMBATH JIOTMYECKH HEMPOTHUBOPCUMBYIO IECTIOYKY PACCYXICHUW C OIOPOM HaA
M3YUYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS;

WCIIOJB30BaTh TMPU pPEIICHUHW YYEeOHBIX 3a7ad4 COBPEMEHHbIE HWH()POPMAIIMOHHBIE TEXHOJOTUM Jii TIOUCKA,
CTPYKTYpPUPOBAHUS, UHTEPIPETAIMU U TPEACTABICHUS y4eOHOW M HAayIHO-TIOMYJSpHOW HHGOpPMAIMM, TOJYYECHHOH M3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHYECKHA aHAJIM3UPOBATH MOJTydYaeMyr0 HHPOpMAIIHIO;

PUBOJIUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apYyOCKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HayKH, 0ObSICHEHHE TPOIIECCOB
OKPYKaIOIIEr0 MUPA, B PaA3BUTHUE TEXHUKU U TEXHOJIOTHM;

HCIIOJB30BaTh TEOPETUUECKHE 3HAHUS TO (U3MKe B MOBCEAHEBHOW KU3HM JJIsi oOecredeHus: 0€30MacHOCTH MpH
oOpallleHnH ¢ IprudOpaMu U TEXHHUYECKUMH YCTPOUCTBAMU, JIJIs1 COXPAHEHUS 3JI0POBbS M COOJIIOICHUS HOPM DKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TpymIie C BBIMOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJIeH, TIAHUPOBATh paOOTy TPYIIbI, PalMOHATLHO
pacrpenensaTh 00sS3aHHOCTU U TUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CHUTYaIlUSX, aJCKBAaTHO OIICHWBATh BKJaj
Ka)XJI0T0 U3 YYaCTHUKOB TPYIMIIBI B PEIICHUE pacCMaTpUBaeMOil TPOOIEMBI.

K xonmy oOydenus B 11 kjacce nmpeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh C(OOPMUPOBAHHOCTH
y 00y4aronmxcsi yMeHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3MKU B (HOPMUPOBAHUM COBPEMEHHON HAy4YHOW KapTHUHBI MHUpa, B
Pa3BUTUM COBPEMEHHOW TEXHUKHA W TEXHOJOTHH, B TPAKTUUYECKOW HEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U E€IUHCTBO
(U3UYECKON KapTHHBI MUPA;

VYUTHIBATh TPAHUIIBI TPUMEHEHHUS! M3YUYEHHBIX (PU3UYECKUX MOJIEICH: TOYEUHBIN DJIEKTPUUECKHM 3apsij, JIyd CBETa,
TOYEUHBIN UCTOYHUK CBETA, SIepHAsI MO aTOMa, HYKJIOHHAs MOJIENIb aTOMHOTO Siipa MPH pelieHnr (GU3NIeCcKuX 3a1ad;



pacrio3HaBaTh (pu3HUYecKue sBICHHS (TIPOIECCh) U OOBSICHITH UX HAa OCHOBE 3aKOHOB DJICKTPOJAWHAMHUKU W KBAHTOBOW
(bU3MKU: ANEKTpHUYECKasi MPOBOJUMOCTD, TEIUIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE NIEHCTBUSA TOKa, B3aHMMOJACHCTBUE
MarHuTOB, SJEKTPOMArHUTHAs WHIYKIMS, ACWCTBUE MAarHUTHOTO TOJS HAa MPOBOJHUK C TOKOM M JBHXKYIIMHCS 3apsil,
DIIEKTPOMArHUTHBIE KOJEOAHWS ¥ BOJHBL, TPSMOJMHEWHOE pPAaCHpOCTPAHCHHWE CBETa, OTPAKEHHUE, IPEIOMIICHHE,
uHTepdepeHIus, AUPPaKkIus W MOJApU3alMs CBeTa, AUcCHepcus cBeTa, (oToanekTpudeckuit 3ddext (dotorddekr),
CBETOBOC JAaBIICHWE, BO3HHKHOBEHHE JIMHEHYATOrO CIIEKTpa aToMa BOJOPOJA, €CTECTBEHHAass W HCKYCCTBCHHAsS
PalMOaKTUBHOCTD;

OIMCHIBATh N3YUYEHHBIE CBOMCTBA BellecTBa (DNEKTPUUYECKUE, MATHUTHBIC, ONITUYECKHE, DIIEKTPHUECKYIO TPOBOJUMOCTD
Pa3IMYHBIX CPEA) M DIICKTPOMArHUTHBIE SBICHUS (TPOIIECCHI), UCTIONB3Ysl (PU3NUCCKHE BEIMYHMHBI: AJICKTPHUUSCKUHN 3apsi,
CHJIa TOKa, DJIEKTPUYECKOE HAIPSDKEHUE, SIICKTPUIECKOE COMPOTUBIICHHE, PA3HOCTh MOTCHITUAIIOB, SJICKTPOABIDKYIIAS CHUIIA,
paboTra TOKa, WHIYKIUS MarHUTHOTO ToJs, cuia Awmnepa, cuia JlopeHna, WHIYKTHBHOCTh KaTYIIKH, JHEPTUs
AIIEKTPUYECKOTO W MArHUTHOTO TIOJIEH, MEepUOoJ M 4YacToTa KojeOaHHil B KoJeOaTeIbHOM KOHTYpE, 3apsii U CHlla TOKa B
npoliecce TapMOHUYECKUX JIEKTPOMAarHUTHBIX KoJieOaHui, (POKYCHOE pacCcTOSIHUE M ONTHYECKAs CUJIa JIMH3BI, TIPU OMTUCAHUU
NPaBUJIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIIOJIB3YEMBIX BEJIWYHMH, UX 0003HAYCHHS W CIUHHIIBI, YKa3bIBATh (OPMYIIHI,
CBSI3BIBAIOIINE IAHHYIO (DU3MUYECKYIO BEJIMUUHY C IPYTHMHU BEITMYMHAMU;

ONMCHIBATH M3yYCHHBIC KBAHTOBBIC SIBICHUS W MPOIECCHI, HUCHONB3Yysd (U3MYECKHE BEITUYMHBL: CKOPOCTb
AIIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJIHBI M 9YacTOTa CBETA, SHEPTHS U UMITYJIbC (DOTOHA, IEPHUO/ MOJTypaciiaga, SHEPTHsI CBSI3H
aTOMHBIX SJIEp, TPU OMUCAHWUW TPABWIIBHO TPAKTOBATh (PM3UYECKUN CMBICI UCIOJB3YEMBIX BEIUYMH, UX OOO3HAYCHUS U
CIMHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE IAHHYIO (U3WYECCKYIO BEJIMYMHY C JIPYTMMHU BEIMYMHAMH, BBIYUCISATH
3HaYeHUe (PU3NYECKOU BEITUUHNHBI,

aHAM3UPOBATh (PU3UYECKUE MPOIECCHI U SBIICHUS, UCTIONB3Ys (PU3NUECKHUE 3aKOHBI U TPUHIIMIIBL: 3aKOH OMa, 3aKOHBI
MOCTICIOBATEIIbHOTO W IMapaJUIebHOTO COCIWHEHHST TPOBOTHHUKOB, 3akoH Jlkoyms—JleHna, 3aKoH 3JIEKTPOMAarHUTHOM
WHIYKIIUH, 3aKOH MPSIMOJMHEHHOTO PaclpOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEJIOMJICHHS CBETa,
ypaBHeHHe DiHIITeHHA 11 HOTOAPPEeKTa, 3aKOH COXPAHCHUS SHEPTUH, 3aKOH COXPAHCHUS UMITYJIbCa, 3aKOH COXPaHCHHS
AIIEKTPUUYECKOTO 3apsi/a, 3aKOH COXPAHEHUSI MACCOBOTO YHCIIA, MOCTYNIAThl bopa, 3aKOH paJMoakTUBHOTO pacmlaa, Ipu dTOM
pa3nuyath CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTWYeCKOe BBIpAKCHHWE W YCIOBHS (TpaHUIlBl, 00JIaCcTH)
PUMEHUMOCTH;



ONpEIENsATh HAPABJICHHE BEKTOPA MHIYKIMA MarHUTHOT'O MOJIsi IPOBOJHUKA C TOKOM, CHIIBI AMIiepa U cuiibl JIopeHia;

CTPOMUTH U OMMCHIBATh U300paKEHNE, CO3/1aBAEMOE TNIOCKUM 3€pPKajioM, TOHKOM JINH30MH;

BBINOJIHATh 3KCIEPUMEHTBI MO HCCIEN0BAHUIO (DU3MUECKUX SIBJICHUM M IPOLECCOB C HCIOJIB30BAHUEM IMPSIMBIX U
KOCBEHHBIX HW3MEPEHHIl: mpuU 3TOM (POpMYyIUpPOBATH MpoOIeMy/3aJady W THIOTE3y Y4eOHOro SKCIEPUMEHTa, cOOUpaTh
YCTaHOBKY U3 MPEIJI0KEHHOTO 000PYI0BaHUS, TPOBOAUTD OMBIT U (POPMYITUPOBATH BHIBOIBI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEpPEHUsI (PU3NYECKUX BEIMYMH, NMPU 3TOM BBHIOMPATh ONTHUMAIBHBIN CIOCOO
M3MEPEHMSI U UCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPELIHOCTEW U3MEPEHMUI;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH C MCIOIb30BAHUEM IPSMBIX U3MEPEHUN: IPU ITOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCUPOBATh PE3YNbTATHI MOJYYEHHON 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH B BUJE TAaOJHUIl U TPaPUKOB, 1€TIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIEI0BAHMUS;

co0roaTh NpaBuiia 6€30MacHOro TpyJia MpHU MPOBEAECHUN MCCIEI0BaHUN B paMKax Y4EeOHOIO 3KCIepUMEHTa, y4eOHO-
UCCIIEIOBATEIbCKOM U MPOEKTHON JESITEIbHOCTH C HCIOJIb30BAHUEM W3MEPUTENBHBIX YCTPOHCTB U J1a00OpaTOPHOTO
000py10BaHUS;

pemaTh pacy€THbIE 33J]a4M C SIBHO 33JaHHON (PU3MYECKON MOJENbI0, HCHOJb3Ys (PU3UUECKUE 3aKOHBI U MPUHLHUIIBI, Ha
OCHOBE aHallM3a YCJIOBHS 3aJauyd BbIOUpATh (PU3UYECKYIO MOJENb, BBIACHATh (PU3NYECKHE BEIUYUHBI U (POPMYJIbI,
HEOoOXOoauMble Al €€ pelleHusi, MPOBOJUTh Pacu€Tbl M OLEHUBATh PEATbHOCTh IOJTYYEHHOIO 3HA4YE€HUs (HU3HUECKOM
BEJIMYMHBI;

pemaTh KaueCTBEHHbIE 3aJlayi: BBICTPAUMBATH JIOTMYECKHM HEMPOTHUBOPEUMBYIO LEMOYKY PACCYKIEHUN C OMOpoil Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKUE SIBJICHUS;

UCIIONIb30BaTh MPH pEHIeHUH YYEOHBIX 337a4 COBPEMEHHble HMH(POPMALMOHHBIE TEXHOJIOTMHM [JIsl TIOMCKa,
CTPYKTYpUPOBAHHUS, MHTEPIPETALIMM M NPEACTaBICHUS Y4eOHON M Hay4yHO-NOMYJISpHON MHGpOpMalluU, MOJYyYECHHOW W3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

OOBSACHATH MPUHIMIBI ACUCTBUS MAILIMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3ivyaTh YCIOBUS MX O€30MaCHOIrO
MCIIOJIb30BAHUS B IOBCETHEBHOM KU3HU;

NPUBOIUTH TPUMEPHI BKIaJa POCCUHCKUX M 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHUE
IIPOLIECCOB OKPY’KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;



WCIOJIb30BaTh TEOPETUUYECKUE 3HAHMUA MO (PU3MKE B TMOBCEAHEBHOM >KU3HU Il obOecriedeHHss O€30MacHOCTH MpH
oOpallileHuu ¢ NpudopamMu U TEXHUYECKUMHU yCTPOUCTBAMH, Il COXPAHEHMSI 3J0POBbsI U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO
IOBECHUS B OKPYXKAIOILEH CPEaeE;

paboTaTh B TpYIE C BBIMOJIHEHUEM PA3UYHBIX COLMAJIBHBIX POJIEH, MIaHUPOBATh padOTy TPYMIbI, PalMOHATBHO
pacnpenenaTb 00S3aHHOCTU M IUIAHUPOBATh JCSTENBHOCTh B HECTAHJAPTHBIX CUTYallMsAX, aJIeKBaTHO OLICHUBATh BKIJIA]
KaXKIOTO U3 YYaCTHUKOB TPYIIIBI B pEeLICHHE paccMaTpUBaeMoil MpoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM

dyeKkTpoHHbIE (LM (pPOBbLIE)

Ne ni/m Konrpoabnusie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTsbI
Paznen 1. PU3UKA U METO/JAbI HAYYHOI'O IO3HAHUSA
o
1.1 VISHIEA T METOABT HAYHHOTO 2 https://m.eds00.r/AVIAWVNQO
HO3HAHUSA
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo.ru/SNO2ZMCWXU
2.2 JlnHamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 1 1 https://m.eds00.ru/86NRCXHA7
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMMUKA
o ) .
3.1 CHOBBT MOTIEK Y HAPHOTKIHETHHACCION 9 1 https://m.edsoo.ru/HRGV8NOPE
TEOPHUH
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/HK6KL6RS9
A .
3.3 IPETATHbIC COCTOAHILT BEMeCTRa 5 https://m.edso0.ru/HSM355JCH
®dazoBbIE TEPEXOBI
Hroro no pazneny 24
Paznen 4. DJIEKTPOINHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 https://m.edsoo.ru/LSRP72QLI
4.2 [TocTOSTHHBIN NEKTPUUECKUH TOK. 12 1 1 https://m.edsoo.ru/GEWTDQXWW



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/LSRP72QLI
https://m.edsoo.ru/GEWTDQXWW

ToKM B pa3iIMyHbIX cpenax

Htoro no pazneny 22
PeszepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoTshI padoThI
Paznen 1. JIEKTPOANHAMUKA
M )
11 ATIATHOE Tofe. JIeKIpoMarauia 11 1 3 https://m.eds00.ru/Z2Q390NG8
WUHIYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
M
2.1 CXATMHECKHE H SICKTPOMBIHITIIRE 9 1 https://m.eds00.ru/3TLNQKPG6
KoseOaHus
59 MexaHuueckue U 3JIeKTPOMarHUTHHIE 5 1 https://m.edsoo.ruMWOT6385V1
BOJIHBI
2.3 Ornrtuka 10 3 https://m.edso0.ru/TUPOIURXM
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OcHOBBI cielMaIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCUTCJIIBHOCTHU
Htoro no paznemny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Crtpoenue atoma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MC9DZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

[NPOTPAMME

5.1 ‘ DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 7 ‘ https://m.edsoo.ru/3EODEKXI9
Wroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 ‘ O06o0matroiiee MOBTOPEHUE 4 ‘ https://m.eds00.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3 ‘
OBIIEE KOJIMYECTBO YACOB I10 68



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®dusuka — HayKa O IPUPOJE.
HaquHe METOABI ITIO3HAHUA
OKPY’KaroILero Mupa

https://m.edsoo.ru/YXGQSPM1P

Posb 1 MecTo ¢uzuku B
(hOopMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTHUHBI MUDA, B
NPaKTUYECKOH e TETbHOCTH
THOACH

https://m.edsoo.ru/SHSXWFFVO

MexaHndeckoe IBHKCHHE.
OTHOCHUTEILHOCTh
MEXaHUYECKOT'O JBHIKCHHS.
ITepemenienue, CKOpoOCTh,
YCKOpEHHE

https://m.edsoo.ru/RSOA0V5ZX

PaBHOMEpHOE ITPSAMONIMHETHOE
JIBUKEHHE

PaBHOyCKOpEeHHOE
IIPSAMOJIMHEMHOE IBUKECHUE

https://m.edsoo.ru/L8IPY2JEZ

https://m.edsoo.ru/MDIDKJOUB

CBoOogHoe maieHue. Y CKopeHue
¢BOOOIHOTO ITaIEHUSA

https://m.edsoo.ru/MXPLZIX8J

KpuBonuHeliHOE nBUKEHUE.
JIBrKeHne MaTepuanbHON TOYKH
10 OKPYKHOCTH

https://m.edsoo.ru/TFLJ2C4DN



https://m.edsoo.ru/YXGQSPM1P
https://m.edsoo.ru/8HSXWFFVO
https://m.edsoo.ru/RSOA0V5ZX
https://m.edsoo.ru/L8IPY2JEZ
https://m.edsoo.ru/MDIDKJ0UB
https://m.edsoo.ru/MXPLZIX8J
https://m.edsoo.ru/TFLJ2C4DN

[IpuHLIHAII OTHOCUTENBHOCTH
lNanunes. MuepuuanbHbie
cuctemsl otrcuera. [lepBbIil 3aK0H
Hrrotona

https://m.edsoo0.ru/J6QY7N3WN

Macca tena. Cuia. [lpunnun
cynepnosuiuu cui. Bropoi
3akoH HproToHa 114
MaTepUalbHOU TOUKU

https://m.edsoo.ru/BVTNWTAQH

10

11

12

Tpernii 3akoH HproToHa 111
MaTepHAIbHBIX TOUEK

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxecru. Ilepas
KOCMHYECKask CKOPOCTh

Cuna ynpyrocru. 3akoH ['yka.
Bec tena

https://m.edsoo.ru/JYL414UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVFXEQD

13

Cuna tpenus. Koapdunuent
TpeHust. Cuia COpoOTUBICHUS
IpU ABWKEHUU Tella B )KUIAKOCTH
WIN Taze

https://m.edsoo.ru/UZBUPCM5M

14

[TocrynarensHoe n
BpallaTeJIbHOE JBUKEHUE
a0COJIFOTHO TBEPJIOTO TEa.
MowmeHT cuisl. I1nedo cumsl.
VYcnoBus paBHOBeCUS TBEPAOTO
Tena

https://m.edsoo.ru/IDOAU40TS

15

NMitynsc MmaTepralbHON TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHHUs UMITYJIbCa.

https://m.edso0.ru/M5JQTKNWC



https://m.edsoo.ru/J6QY7N3WN
https://m.edsoo.ru/BVTNWTAQH
https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
https://m.edsoo.ru/M5JQTKNWC

PeaxkTuBHOE NBUKEHUE

16

PaboTa 1 MOIIHOCTb CHIIBI.
Kunernueckas sneprus
MaTepualbHOU To4KHU. Teopema
00 U3MEHEHNU KHUHETUYECKOW
SHEPruu

https://m.edso0.ru/J1V59L 28B

17

[ToreHuunanpHast SHEPTHUsL.
[ToTenuuanpHas 3HEprust ynpyro
1e(OPMHUPOBAHHON MTPY KUHBI.
ITorennmansHas 3HEPrUs TENA
BOJIN3M TIOBEPXHOCTH 3EMITH

https://m.edsoo.ru/RNEXJW4KF

18

IToTeHIManbEHEIE U
HENOTEHIMAJIbHEIC CHIIBL. CBSI3b
paboThl HEMOTEHIIUATBHBIX CHJI C
M3MEHCHHEM MEXaHHICCKOM
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXpaHEHHUS MEXaHUYECKOU
SHEPruun

https://m.edso0.ru/DA3QVTOXQ

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI
CHUJIBI C UBSMCHCHUCM
MEXaHUYECKOM SHEepruu Tena Ha
pUMepe PacTIKEHHS
PE3UHOBOTO KIyTa»

https://m.edsoo.ru/W1R4R88UG

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B
MEXAHUKE

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TTOJIOKECHUS

https://m.edsoo.ru/OEY9VYU2B



https://m.edsoo.ru/J1V59L28B
https://m.edsoo.ru/RNEXJW4KF
https://m.edsoo.ru/DA3QVTOXQ
https://m.edsoo.ru/W1R4R88UG
https://m.edsoo.ru/LNM6EK6YY
https://m.edsoo.ru/OEY9VYU2B

MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. bpoyHOBCKOE ABMXKEHUE.

Hupdysus

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Monenu cTpoeHust
ra3oB, JKUJKOCTEH U TBEPIBIX TEJ

https://m.edsoo.ru/AUV2ZDR3X

23

24

25

Macca monekyn. Konuuectso
BelectBa. [locrossHHas
ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHue.
IIIxana remneparyp Llenbcus

Uneansueriii raz B MKT.
OcnoBHoe ypaBHeHue MKT

https://m.edsoo.ru/FL1BAQD13

https://m.edsoo.ru/M/PNY6QA8Z

https://m.edsoo.ru/UKJFVSBZO

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHE KNHETUYECKOU
SHEPIUU JABUKEHUS MOJIEKYIL.
YpaBHeHue Menzeneena-
Knaneipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlambToHa. ["a3oBbIc
3aKOHBI

https://m.edsoo.ru/Y3WBG66I3A

28

29

JlaGopartopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
Pa3pe)EHHOTO ra3a

W3onporeccel B uieanbHOM rase
U UX rpaduueckoe

https://m.edso00.ru/35DBLKT96

https://m.edsoo.ru/0ZJ3KZNJ5



https://m.edsoo.ru/AUV2ZDR3X
https://m.edsoo.ru/FL1BAQD13
https://m.edsoo.ru/WPNY6QA8Z
https://m.edsoo.ru/UKJFVSBZO
https://m.edsoo.ru/BXUDVDG2F
https://m.edsoo.ru/Y3WB66I3A
https://m.edsoo.ru/35DBLKT96
https://m.edsoo.ru/OZJ3KZNJ5

MMpeaACTaBJICHUC

30

BHyTpeHHsIs sHEpTHS
TEPMOAMHAMHYECKOI CUCTEMBI U
CHOCOOBI €€ N3MEHEHHS.
KonudectBo TemnoTe! u padoTa.
BnytpeHnHss sHeprus
OJTHOATOMHOTO HJICaJIbHOTO Ta3a

https://m.edso00.ru/9JQITVXI8

31

32

33

Bunae! renonepenaun

Y enpHas TENI0EMKOCTh
BemrecTBa. KojmyecTBoO TEIIOTHI
MIpH TeIIonepeaaye.
AnrabaTHBIHN Tporecc

[TepBblii 3aKOH TEPMOAMHAMUKHI

H €ro IpUMCHCHHC K
H3o0I1poneccam

https://m.edso00.ru/36JJ120W9

https://m.edsoo.ru/5K3Y4H86L

https://m.edsoo.ru/2HO6R3GAS

34

HeoOpaTtumocTs nporeccos B
npupoae. Bropoii 3akoH
TEPMOIMHAMUKHI

https://m.edsoo.ru/S85LWDFT8

35

36

ITpunun nevicrBus u KII1/]
TEIJIOBOM MAIlIMHEI

[Mukn Kapno u ero KIT/I

https://m.edsoo.ru/DLCDEAAUC

https://m.edsoo.ru/4AXPSAQV7M

37

DKoJoru4ecKkue npooIeMbl
TETUIOIHEPTETHKH

https://m.edsoo.ru/P07ZMY MS8I

38

39

O6o06maromuit ypox
«MonekynspHas pusuka.
OCHOBBI TEPMOTTHAMHKI

KonTtponbHas pabora o Teme
«MonexynsipHas pU3MKa.

https://m.edsoo.ru/9EKZ0DDWP

https://m.edsoo0.ru/RCARYE6ZX



https://m.edsoo.ru/9JQITVXI8
https://m.edsoo.ru/36JJI2OW9
https://m.edsoo.ru/5K3Y4H86L
https://m.edsoo.ru/2H06R3GA8
https://m.edsoo.ru/S85LWDFT8
https://m.edsoo.ru/DLCDEAAUC
https://m.edsoo.ru/4XPSA0V7M
https://m.edsoo.ru/P07ZMYM8I
https://m.edsoo.ru/9EKZ0DDWP
https://m.edsoo.ru/RCARYE6ZX

OCHOBBI TEpPMOAMHAMUKI

40

41

42

43

[Tapoo6pazoBanue u
KoHJeHcanus. Mcnapenue u
KUIICHUE

AOcoroTHast 1 OTHOCHTEIbHAS
BJIQYKHOCTH BO3/yXa.
Haceplennsliii nap

Tépnoe Teno. Kpucraminueckue
u amopdHbIe Tena. AHU30TPOIHS
CBOMCTB KpuCTaIoOB. JKuakue
Kkpucrtauibl. COBpeMeHHbIE
MaTrepuabl

[TnaBiieHre ¥ KPUCTAIA3ALIHS.
VY nenpHast TEI0TA IIJIaBICHUS.
Cyb6numarnus

https://m.edso00.ru/X480Q078EE

https://m.edsoo.ru/98HVAEBMM

https://m.edsoo.ru/JXFWLMZNK

https://m.edsoo.ru/OX117G6MR

44

45

46

47

YpaBHeHUE TEIIOBOTO OanaHca

DneKkTpuszanus Ted.
OnekTpuueckuil 3apsia. /[Ba Buna
ANEKTPUYECKUX 3apsiI0B

[IpoBOIHUKH, TUDTIEKTPUKH U
MOJIYTIPOBOIHUKH. 3aKOH
COXPaHEHHUs DIEKTPUYECKOTO
3apsa

B3aumopeiictBue 3apsiioB. 3aKoH
Kynona. Toueunsrii
AIEKTPUYECKUN 3aps

https://m.edsoo.ru/0lUXGN2I11

https://m.edso0.ru/QJ2S7WSBM

https://m.edsoo.ru/F3YVPQUYH

https://m.edsoo.ru/5U3BUOTHH

48

Hanpssk€HHOCTB 2IEKTPUIECKOTO
nosist. [IprHIMn cynepno3unun

https://m.edsoo.ru/91IKAWD2V6



https://m.edsoo.ru/X48Q078EE
https://m.edsoo.ru/98HVAEBMM
https://m.edsoo.ru/JXFWLMZNK
https://m.edsoo.ru/OX117G6MR
https://m.edsoo.ru/0IUXGN2I1
https://m.edsoo.ru/QJ2S7WSBM
https://m.edsoo.ru/F3YVPQUYH
https://m.edsoo.ru/5U3BU0THH
https://m.edsoo.ru/9IKAWD2V6

ANEKTPUYECKHUX ToneH. JInnun
HANPSKEHHOCTH

49

Pabora cun
AJIEKTPOCTATUYECKOTO MO,
ITorenmman. Pa3nocTs
MOTEHIMAJIOB

https://m.edsoo.ru/VOPD9ASLF

50

51

ITpOBOAHMKY U TUAIIEKTPUKH B
JIIEKTPOCTATUYECKOM IIOJIE.
Jwusnexrpudeckas
IIPOHMIIAEMOCTD

OnektpoéMkocTb. Konnencarop

https://m.edso0.ru/12P2S3127

https://m.edsoo.ru/B1UPRD52W

52

DIEKTPOEMKOCTD IIIOCKOTO
KOHJEHCAaTOpa. JHEPTus
3apsHKEHHOTO KOHJIEHCATopa

https://m.edsoo.ru/XPUKP82V8

53

JlaGopaTtopHnast pabora
"N3mepenue 2eKTpoEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/PBGM4F845

54

IIpuHUuUI nencTBUA U
PUMEHEHNE KOHIEHCAaTOPOB,
KOIMPOBAJIBHOTO arapara,
CTPYHWHOTIO ITPUHTEPA.
DIIeKTpOCTaTUYECKas 3alIHTa.
3a3eMyIeHHE SIEKTPONPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DIIEKTPUYECKHI TOK, YCIOBHS
€ro CyIIeCTBOBaHUS.
ITocTostausIi TOK. CHla TOKA.
Hamnpsokenne. ConpoTuBieHue.
3akoH OMa aJid y4acTka 1enu

https://m.edsoo.ru/D6Y72A4B7



https://m.edsoo.ru/VOPD9ASLF
https://m.edsoo.ru/12P2S312Z
https://m.edsoo.ru/B1UPRD52W
https://m.edsoo.ru/XPUKP82V8
https://m.edsoo.ru/PBGM4F845
https://m.edsoo.ru/H3Q9PNHYY
https://m.edsoo.ru/D6Y72A4B7

56

57

ITocnenmoBarennsHOE,
napajuielibHOe, CMEIIaHHOE
COCIMHEHUE TPOBOHUKOB.
JlaGopaTtopHnas pabota
«M3y4yeHne cMenanHoro
COCITMHEHUS PE3UCTOPOB)»

Pabora 1 MOIITHOCTE

3JIEKTPUYECKOr0 TOKA. 3aKOH
[xoyins-Jlenna

0.5

https://m.edsoo.ru/SLKT3UPUR

https://m.edsoo.ru/LESHA2A3M

58

59

60

61

3akon Oma a1 MOJTHOM
(3aMKHYTOM) JI€KTPUUECKON
nenu. Koporkoe 3aMbIkaHue.
JlaGopaTopHnas pabota
«M3mepenne DJ1C ucrtounuka
TOKa ¥ €r0 BHYTPEHHETO
COITPOTHBIICHUS

PesepsHslil ypok. KoHTponbHast
paboTa no Teme
"DnexkTpoauHaMuka" /
Bcepoccuiickas npoBepoyHas
paborta

Ob6o06maromuit ypok
«DNEeKTpOoAUHAMUKAY /
Bcepoccuiickas npoBepoyHas
pabora

DIIeKTpOHHAas MPOBOUMOCTh
TBEPABIX METAJIIOB. 3aBUCUMOCTD
COINPOTUBIIEHUS METAIIJIOB OT
TEMIEPATYPHI.

0.5

https://m.edsoo.ru/YN5BF7PBS

https://m.edsoo.ru/MEM6EIE5SX

https://m.edsoo.ru/P86 MDYO07H

https://m.edsoo.ru/\WMNNBQL9H



https://m.edsoo.ru/SLKT3UPUR
https://m.edsoo.ru/LE5HA2A3M
https://m.edsoo.ru/YN5BF7PBS
https://m.edsoo.ru/MFM6EIE5X
https://m.edsoo.ru/P86MDY07H
https://m.edsoo.ru/WMNNBQL9H

CBepXInpoBOAUMOCTh

62

63

64

65

DJIEKTPUUYECKU TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoiHUKH, UX
coOCTBeHHAas ¥ MpUMeCcHast
npoBoauMocTh. CBoicTBa p—N-
nepexoza. [loaynpoBoaHUKOBBIE
npuOopbI

DIIEKTPUUYECKHI TOK B pacTBOpax
U pacIuiaBax 3JIeKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
Jucconuanus. DJIEKTPOIN3

DJIEKTPUUYECKUI TOK B ra3ax.
CaMOCTOSTENILHBIN U
HECAMOCTOSITEJIbHBIN pa3psl.
Monnus. [1mazma

https://m.edsoo.ru/4CCYCJ785

https://m.eds00.ru/S55A1DQUR

https://m.edsoo.ru/QUOQUWV91

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuueckue npudopsl U
YCTPOMCTBA U UX MPAKTUYECKOE
npuMmeHeHue. [IpaBnina TeXHUKH
0e301acHOCTH

https://m.edsoo.ru/KJA02KUP5

67

KonTponbHas padbora no teme
«9nexkrpocratuka. [locTosHHBIN
JJIEKTPUYECKUM TOK. TOKH B
Pa3IMYHBIX CPEeAaAX»

https://m.edsoo.ru/PASKIGWP4

68

Peseprubriil ypok. O6006maronuit
ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

https://m.edsoo.ru/HLOAT6SNU



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
https://m.edsoo.ru/QU0QUWV91
https://m.edsoo.ru/2VX2KLFQA
https://m.edsoo.ru/KJA02KUP5
https://m.edsoo.ru/PA5KIGWP4
https://m.edsoo.ru/HL0AT6SNU

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3yUeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

ITocTossHABIE MAaTrHUTHI U X
B3aUMOJCHCTBHE. MarHuTHOE
nosie. Bektop MarHuTHON
MHAYKIUU. JIMHUM MarHUTHON

UHIYKIUH

https://m.edsoo.ru/4ADMOY1JN6

MarauTHoO€e noJie MPOBOIHUKA C
ToKOM. OmBIT DpcTena.
BzaumopeiicTBue npoOBOAHUKOB C
TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaGopaTtopHnast pabota
((I/I?:yT-IeHI/IC MAaramTHOTO I10JIA
KaTylIKu C TOKOM>»

JlelicTBEe MarHUTHOTO II0JI Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmmnepa. JlabopatopHast pabora
«Uccnenosanne neicTBUSA
MOCTOSTHHOTO MarHuTa Ha pamMKy
C TOKOM)

JlelicTBHEe MarHUTHOTO II0JIS Ha

JBYDKYIYIOCS 3apsSDKEHHYIO
yactunty. Cuna Jlopenma. PaGora

cuiel JlopeHia

SJ'ICI(TpOMal" HUTHAaA UHAYKIHA.

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

https://m.edsoo.ru/7TABZQGQC9

https://m.edsoo.ru/VA26C9C3J



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9
https://m.edsoo.ru/VA26C9C3J

IToTok BEKTOpa MarHUTHOMN
uaaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

JlaboparopHas pabota
«HccnenoBanue sIBJIeHUS
AJIEKTPOMArHUTHON MHTYKIIHN)

https://m.edsoo.ru/XZS5MQCBU

NuaykTuBHOCTH. fIBNIEHUE
camounaykiuu. J/C
CaMOMHYKIIUU. DHEPrust
MarHUTHOTO TIOJIsI KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

https://m.edsoo.ru/EOTONSAEA

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHuThbl, JIEKTPOMAarHuTHI,
AJIEKTPOJIBUIaTENb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHII,
WHIYKIUOHHAs I1eYb

https://m.edsoo.ru/UWNLFA9L6

10

O6o0maromuii ypok
«MarautHoe 1I0JI€E.
DNeKTpOMarHuTHasT WHIYKITUS

https://m.edsoo.ru/COBO5BGMC

11

12

KonTponbHas pabora no teme
«MaruuTtHoe 1noe.
QHCKTpOMaFHI/ITHaﬂ HUHAYKOUA

CBo0OoIHbIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

https://m.edso0.ru/8X637ELEU

https://m.eds00.ru/9Y6GYWEVP



https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

13

14

15

16

17

18

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
neproJia MajbIX KoJIeOaHun
rpy3a Ha HUTH OT JUTUHBI HUTH U
Macchl rpy3a»

KonebarenbHblit KOHTYP.
CBOOOJTHBIC ICKTPOMArHUTHBIC
KoJieOaHMs B UI€AIbHOM
K0JIeOAaTEIIbHOM KOHTYDE.
AHaOrust MeX11y
MEXaHUYECKUMH U
AJIEKTPOMATHUTHBIMA
KOJIEOAHUSIMH

®opmyna Tomcona. 3akoH
COXPaHEHHUs SHEPTUU B
U7eabHOM K0oJIeOaTeIbHOM
KOHTYpe

[TpencraBneHue o 3aTyXaromux
Kosie0aHusX. BoIHyX/1eHHbIE
MeXaHUYeCKue KojaeOaHMsl.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KOeOaHus

IlepeMeHHBIN TOK.
CuHyconaibHbII IepeMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOI0
TOKa. AMIUTUTYIHOE U
JIEUCTBYIOIEE 3HAYCHUE CUITBI
TOKA W HaIPSKEHUS

Tpauncdopmarop. [Ipoussozactso,

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCO5BAD

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

https://m.edso0.ru/1ZWZUL8OQK



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK

nepeaaya u norpediieHue
AIIEKTPHUYECKON SHEPTUH

19

YCTpOoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPaToOpa
MIEPEMEHHOTO TOKA, JINHUI
JJeKTponepesad

https://m.edso0.ru/93Z12W4QQ

20

OKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
AJIEKTPO3HEPIUHU B
MOBCEHEBHOM KU3HU

https://m.edsoo.ru/SDUNYKWNO

21

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpocrtpanenus. [lepuog.
CxopocTb pacnpocTpaHEHUs U
JIvHA BoJiHbL. [lonepeyunsie u
MPOJI0JIbHBIE BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

23

24

25

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa
DNEeKTPOMarHUTHBIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [Ikama
BJICKTpOMaFHI/ITHBIX BOJIH
[IpuHIMIB paguOCBI3U U
TeneBuaeHus. Pa3BuTue cpeacTs
cBsi3M. Paguonokanms
KonTponbhas padota
«KonebaHus ¥ BOJIHBI»

https://m.eds00.ru/Z827Q6V70

https://m.edsoo.ru/SWB57C06X

https://m.eds00.ru/2WQTSLGLV

https://m.edsoo.ru/IHURONSOB



https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B

26

[IpssmonunenHoe
pacnpocTpaHeHHe CBETa B
OAHOPOJIHOM cpene. ToueuHblid
HUCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74NDOW

27

OtpakeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
n300pakeHH B INIOCKOM
3epKaiie

https://m.edsoo.ru/IMBKQM22Z

28

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yroa noaHoro
BHYTPEHHETO OTPa’KEHHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

32

33

JlaGopaTtopHnast pabota
«3mepeHne nmokasaresst
IIPEJIOMIIEHUS CTEKIIA»

JInnssl. IlocTpoenue
n300pakeHuii B muHze. Popmyia
TOHKOH JIMH3bI. Y BEJIMYECHHE
JIMH3BI

JlaGoparopHas paboTa
«HMccnenoBanue CBOMCTB
M300paXeHUH B TMH3aX»

Hucnepcus ceera. CroxxHbIN
coctaB Oenoro ceera. L{Ber.
JlaGopartopHas paboTa
«Habmonenue aucnepcun
CBETa»

WnTepdepenius ceera.
Judpakuus ceera.

https://m.edso0.ru/JO2E1M1DQ

https://m.edsoo.ru/W2MMS9KJIC

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/K9OOWVKE11

https://m.edsoo.ru/C8LCRSEJI



https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980
https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI

Judpakumonnas pemeérka

34

35

ITonepe4HOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBUS UX
0€30MacHOro0 NpUMEHEHUs

https://m.eds00.ru/Q2118XY0OJ

https://m.edsoo.ru/M5127JYGT

36

['paHuUIBI MPUMEHUMOCTH
KJIACCHYECKON MEXaHHUKHU.
[Toctynatsl crienuanbHON
TEOPHH OTHOCUTEIHLHOCTH

https://m.edsoo.ru/P8GBIFJ5N

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKPAIICHUE JITHHBI

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYJbC
pensTuBUCTCKON yacTulibl. CBs3b
MAacchl C SHEPTUEN U UMITYJIHCOM.
DHeprus MoKost

https://m.edso0.ru/190Z2Y4BUB

39

40

Konrponsnas padora «OnTuka.
OcHOBBI cielaIbHOM Teopun
OTHOCHUTEJIBHOCTH

®oronsl. opmyia [1nanka.
OHeprust 1 UMITYJIbC GOTOHA

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LA0

41

OTKpBITHE U UCCIIEIOBAHNE
dororddekra. OnbiTe A. T
CroeToBa

https://m.edso0.ru/PGL5XXSRO

42

3akoHbl poTorddeKTa.
YpaBHeHue DUHINTEIHA 15
dotordpdekra. «KpacHas

https://m.edso0.ru/YLCK770G8



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8

rpanuna» porodrddexra

43

44

45

Jasnenne ceera. Onbitel I1. H.
Jlebenena. Xummaeckoe
JICUCTBUE CBETA

TexHuueckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
dboTos1eMeHT, GOTOATIUHK,
COJTHEYHas OaTapesi, CBETO IO/
Pemenne 3aga4 mo reme
«27eMEeHThI KBAHTOBOW OTITHKH

https://m.edso0.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5M

https://m.edsoo.ru/ZE73A67B1

46

Mogeinn atoma Tomcona. OmbITEL
Pesepdopna o paccesiauro o-
yactull. [lmanerapHas Mmojens
aToMma

https://m.edsoo.ru/FIC11POHN

47

48

49

50

[Tocrynarsr bopa

N3nyuyenue u noriouieHue
($bOTOHOB MpH TMepexojie aToma ¢
OJHOTO YPOBHS DHEPIUU Ha
npyroi. Buasl cnekTpos

BonHoBbIe cBOMCTBA YaCcTHII.
Bomnsl ne bpoinns.
KopnyckynsapHo-BOJIHOBOM
nyanu3M. CIOHTaHHOE U
BBIHYXJIEHHOE U3Ty4YECHHE

OTKpbITHE PAIMOAKTUBHOCTH.
OmnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PaMOaKTUBHOTO U3ITyYECHHUS

https://m.edso00.ru/6X7GFHZ9X

https://m.edsoo.ru/NN8BHZYBE

https://m.edso0.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP



https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP

51

CaoticTBa anbda-, 6era-, ramma-
u3nydyeHus. Bausaue
PaZiOaKTUBHOCTH Ha KHUBBIC
OpraHU3MBI

https://m.edsoo.ru/UOCIRQS0Z5

52

OTKpBpITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacmar.
DJIEKTPOHHBIN Y TO3UTPOHHBIN
Oera-pacnajn. ['amma-u3inydyenue

https://m.edsoo.ru/H2XIHOG3E

53

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
S nepHble peakuuu. A nepHblid
peakrop. [IpoGiiemsr,
MEePCIEKTUBBI, IKOJIOTUUECKUE
aCIEeKThI AEPHOU SHEPTETUKU

https://m.edsoo.ru/CFJYJSSIG

54

55

56

DJIeMEHTapHBIE YaCTHUIIBI.
OtkpeiTrEe T03UTpOHA. MeTo bl
HAOJII0JIEHUS ¥ pEerUCTpaliu
3jeMeHTapHbIX yacTull. Kpyrnbiii
cron «DyH/1TaMEeHTaJIbHbIE
B3aUMOJIeUCTBUsL. ENMHCTBO
bu3nYECKO KapTUHBI MUPaY

Otanel pa3BUTHS aCTPOHOMUHU.
IIpuknagHoe u
MHUPOBO33PEHUYECKOE 3HAUECHUE
acTpoHOMHHU. Bup 3B€31HOTO
HeOa. Co3Be3us, sipKue 3BE3/IbI,
IUTAHETHI, UX BUAUMOE
nemkenne. ConHeyHas cHCTeEMa

COJ'IHI_IC. ConHeyHast aKTHBHOCTb.
Hcrounuk OHCPIrun COJ'IHI_Ia u

https://m.edsoo.ru/SUC62U40A

https://m.edso0.ru/5PXS219VY

https://m.edsoo.ru/1JZR54JA0



https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA
https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0

3BE3T

S7

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI
IJIaBHOM I10CJIE10BATENBHOCTH.
BnytpenHee cTpoeHue 3BE31.
CoBpeMeHHbIE NPECTABIECHUS O
IPOMCXOXKAECHUU U IBOJIIOLUH
CouHIia 1 386311

https://m.edsoo.ru/GGD3W74Z0

58

Muneunsiii [1yte — Hama
T'amakTuka. Ilomoxenue u

nemxenne Cosuna B ['anakTuke.

lNanaktrku. YE€pHbIE IBIPHI B
A/ipax rajJjakTuk

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa30beranue
ranakTuk. Teopus bonbiioro

B3pbIBA. PETMKTOBOE M3IIydeHHE.

MeraranakTuka

https://m.edsoo.ru/QIWRLVWNN

60

61

62

63

Hepemennsie nmpoGiembl
aCTPOHOMHHU

KonTponbnas pabota
«IeMEeHThI aCTPOHOMHH U
acTpoPu3UKM»

Ob6o6maromuit ypok. Posb
(U3HUKN U aCTPOHOMHH B
3KOHOMUYECKOMH,
TEXHOJIOTHYECKOM, COLIMAIbHOM
1 DTUYECKOH cdepax
JIeSITEILHOCTH YeJIOBEKa

Ob6o6maromuit ypok. Poib n

https://m.edsoo.ru/LJHNL2MCF

https://m.eds00.ru/TXTTCT488

https://m.edsoo.ru/MWNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF



https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN
https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF

MeCcTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM Hay4HOU KapTUHE
Mupa

64

O6o6maromuii ypok. Ponb
¢du3nueckoil Teopun B
(opMUPOBaHUY MTPEICTABICHHIA
0 (pU3MYECKON KapTUHE MUPA

https://m.edsoo.ru/Y29SVPCVR

65

O6o6maromuii ypok. Mecrto
(bu3nUeCcKOit KapTHHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYUHBIX
NPEJICTaBICHUN O IPUPOJIC

https://m.edsoo.ru/LKNUIKHZH

66

67

68

PesepBHBIil ypok. MaruutHoe
nosie. DJIEKTpOMarHuTHas
UHAYKLINS

PesepsHslil ypok. OnTHka.
OcHOBBI cIENIMANIBHON TeopUn
OTHOCHUTEIIBHOCTH

Pesepnslii ypok. KBanrosas

¢u3uka. DIeMEeHTbl aCTPOHOMHUHU
U acTpopU3UKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/EVMFIQTP6

https://m.edsoo.ru/ESABJRKS8L

https://m.edsoo.ru/RARQLV0O2]



https://m.edsoo.ru/Y29SVPCVR
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30BATEJILHOM

INPOI'PAMMUBI
10 KJTACC

Kon
NMpoBepPsiEMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
o011ero o6pa3oBaHus

JleMOHCTpHUpOBaTh Ha MPUMEPAxX PoJib U MecTO (U3UKHU B (POPMHUPOBAHUN COBPEMEHHOW HAYYHOW KapTHUHBI MUpa, B

Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN ACSATEIBHOCTH JIIOIEH

Y4uTHIBaTh IPaHUIBI IPUMEHEHHS U3YYCHHBIX (PU3NYECKUX MOJENeH: MaTepruaabHas TOUKa, HHepIUaIbHAs CUCTEMA
otcuéTa, aOCOOTHO TBEPIOE TEJIO, UACATBHBIN Ia3; MOJCIN CTPOSHUS T'a30B, KUIAKOCTCH U TBEPABIX TEJ, TOYCUHBIH

AIIEKTPUUYECKUH 3apsiji — MPH peleHHH (PU3NIECKUX 3a/1a9

10.3

Pacno3naBate Qu3nueckue siBaeHus (Ipolecchl) U OOBICHATh UX HAa OCHOBE 3aKOHOB MEXAHMKH, M OJIEKYJSPHO-
KMHETMYECKOW TEOpUU CTPOEHMSI BELIECTBA M DJIEKTPOAUHAMUKU: DPABHOMEPHOE U PAaBHOYCKOPEHHOE
OpsIMOJIMHEWHOE JABM)KEHUE, CBOOOAHOE MaJieHHue TeJ, ABH)KEHUE MO0 OKPY>KHOCTH, MHEPIIHS, B3aUMOIEHCTBUE TE,
mud¢ys3usi, OpOyHOBCKOE JIBUKEHHE, CTPOCHME >KUJIKOCTEH U TBEPABIX TeJ, M3MEHEHHE Oo0BéMa Teln MpH
HarpeBaHuM (OXJaXJEHUHU), TEIJIOBOE paBHOBECHE, HCIApEHUEe, KOHJEHCallus, IUIaBJIEHUWEe, KpUCTAJUIM3aLus,
KHUIIEHNE, BIaXKHOCTh BO3/1yXa, MOBBILIEHUE JaBJICHUS ra3a [PU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBS3b MEXKIY

napaMeTpamMu COCTOSHUA I'a3a B U30IPOLECCAX; IJICKTPU3ALUSA TCII, B3aUMOJICHICTBHE 3apAaa0B

10.4

OnuceiBaTh MEXaHWYECKOE [BMKEHUE, HCHOJb3ys (U3MYeCKHe BEIMUYUHBI: KOOpJIUHATA, IMyThb, NEpeMeIleHHeE,
CKOpPOCTb, YCKOPEHHE, Macca Tella, CWIAa, UMIIYJIbC Tejla, KMHETHYeCKas JHEpPrus, INOTCHLMANIbHAS DHEprus,
MeXxaHu4yecKkas padoTa, MeXaHUMYecKass MOIIHOCTb, MPHU ONHUCAHWUU TPABUIBHO TPAKTOBaTh (PU3MUECKHH CMBICIT
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUYECHUS M €IMHUIIbI, HAXOIUTh (HOPMYIIbI, CBA3BIBAIOLINE JAHHYIO (PU3NYECKYIO

BCJIIMYUHY C APYTHUMU BCIMYNHAMU

10.5

OnuceiBaTh HU3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TE€JI U TEIJIOBEIC SABJICHUA, HCIIOJb3Yys (i)I/ISI/I‘-IeCKI/Ie BCJIMYHUHBI:
JaBJICHUC Ta3a, TCEMICpaTypa, CpCAHAd KHHCTUUYCCKAA OHCPTHUA XAOTUYCCKOIO  IABWIKCHHUA  MOJICKYII,

CpCAHCKBaAPAaTUIHAA CKOPOCTh MOJICKYJI, KOJIMYECTBO TCIJIOTBI, BHYTPCHHASA SHCPIUs, pa60Ta rasa, KO3(I)(I) HUITUCHT




MOJIE3HOTO JIEHCTBHUS TEIUIOBOTO JIBUTATENs; NPU ONUCAHMM TPABUIBHO TPAaKTOBAaTh (PU3UUYECKHI CMBICH
UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAUYCHUS M €AMHUIIBI, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JTAaHHYIO (PU3NUYECKYIO

BCIIMYHUHY C APYT'UMHU BECIINYHHAM

10.6

OmnuceiBaTh HN3YUCHHBIC DJJICKTPHUYCCKUE CBOMCTBa BCIICCTBA U JJICKTPHUYCCKUC SBJICHHUA (npoueccm), HCIIOJIb3Ys
(1)I/I3I/I‘IGCKI/IC BCJIIMYHHBI: BJICKTpI/ILIeCKI/Iﬁ 3apAand, SJICKTPUUCCKOEC II0JIC, HaprI)KéHHOCTB I10JIsA, MOTCHI KA, PA3HOCTHh
MOTCHUUAJIOB; IIPpX ONMMCAHWUU MTPAaBHUIJIbHO TPAKTOBATH (1)PI3H‘-I€CKPII>1 CMBICJI UCIIOJIB3YCMbIX BCJIIMYUH, UX 0003HaYCHUS

" CAUHHILBI; YKA3bIBATH q)OpMy.HBI, CBA3BIBAIOIINUC NTAHHYIO (1)I/ISI/I‘I€CKYIO BCJIMYHHY C APYTHUMHU BCINYNHAMU

10.7

aHATU3UPOBATh (PU3MUECKHUE MTPOLECCHI U SBJICHUS, HCIIONB3Ys (PU3MUECKUE 3aKOHBI U IPUHITUIIBL: 3aKOH BCEMHPHOTO
tarotenus, |, |1 u Il 3akonsr HproTOHA, 3aKOH COXpaHEHHMS] MEXaHUYECKOW SHEPTUU, 3aKOH COXPAHECHUSI UMITYJIbCa,
NPUHUMUIT CYNEPHO3ULMU CHJI, IPUHLUII PABHONPABUS HHEPUUATIBHBIX CHCTEM OTCUETA; MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BELIECTBA, ra30BbI€ 3aKOHBI, CBS3b CPEAHEN KMHETHUYECKOW SHEPIrUH TEIIOBOTO
JBUKEHUSI MOJIEKYJI C aOCOJIOTHOW TeMIepaTypoil, NepBbIM 3aKOH TEPMOJMHAMUKU; 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsna, 3akoH KynoHa; mpu 3TOM pa3inyarh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro

MaTeMaTUYCCKOC BBIPAKCHUC U YCIIOBUSA (rpaHI/IHH, O6J'I8.CTI/I) IMPUMCHUMOCTHU

10.8

10.9

10.10

OOBACHATH OCHOBHBIE IPUHIMIBI ASHCTBHS MAIIWH, IPUOOPOB M TEXHUYECKUX YCTPOWMCTB; pPa3nyaTh YCIOBUS MX
0€30I1aCHOT0 MCII0JIb30BaHMS B IOBCEAHEBHOM KU3HU

BBINONHATE 9KCMIEPUMEHTHI 10 UCCIEI0BaHUIO (PU3NYECKUX SBJICHUH M MPOLIECCOB C UCIOIb30BAHUEM MPSIMBIX U
KOCBEHHBIX H3MEpEHUH; mpu 3TOM (OpMyIHpoBaTh MpodiieMy (3afady) W THIOTE3y y4eOHOro 3KCIEepHUMEHTa,
coOuparh YCTaHOBKY U3 MIPEJIOKEHHOTO0 000PYA0BaHUS, IPOBOAUTD OMBIT U (POPMYIHPOBATH BHIBObI
OcymiecTBIATh NPsIMbIE M KOCBEHHBIE U3MEPEHUs (PU3NYECKUX BEJIWYMH; IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN CIIOCO0

HU3MCPCHUA U UCIIOJIB30BATH U3BCCTHBIC MCTOABI OLICHKHN HOT’pGHIHOCTGfI H3M€p€HHI>i

10.11

HccnenoBaTh 3aBUCHUMOCTH MEXKIY (PU3MUECKUMHU BEITMYUHAMHU C MCTIOJIB30BAHUEM MPSIMBIX U3MEPEHUH; MPU STOM
KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATh PE3yibTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUYECKHX BEIIUYWH B BUIE

Ta6J'II/II_[ ur pa(bI/IKOB, ACJIaTh BBIBOJLI IO PE3YyJIbTaTaM UCCICAOBaHUA

10.12

Cobumoiate mpaBuiia 0€30MAaCHOTO TpyJa IpPHU IMPOBEIEHUU HUCCIEJOBAHMM B paMKax y4eOHOTO 3KCIEpPHUMEHTa,
yueOHO-UCCIEeIOBATEIbCKOW ¥ TMPOEKTHON NIEATENBHOCTH C MCIOIB30BAaHUEM H3MEPUTENBHBIX YCTPOUCTB U

71a00paTOPHOTO 000PYIOBAHUS




Pemate pacuérHble 3a7aun ¢ SBHO 33aHHON (PU3UYECKON MOJEINBIO, UCIIONb3Ys (PM3NYECKHE 3aKOHBI U MPUHIIUIIBL

Ha OCHOBE aHaJM3a yCJIOBHUS 33a4i BEIOUPATh (PU3NUECKYIO MOJECIb, BBIACIATh (PU3NUECKUE BETMUUHBI U (POPMYIIHI,

1043 HEo0XoauMble Ui €€ peleHUs, IPOBOAUTh PACUEThl U OLICHUBATh PEAIBHOCTh MOJTYYEHHOIO 3HAUCHUs (PU3MUECKON
BEJIMYMHbI
10.14 Pemiate kauecTBEHHbIE 3a/la4M: BBICTPAMBATh JOIMUYECKH HEIPOTHBOPEUUBYIO LIENIOUYKY PACCYXIEHHUH ¢ OMopoil Ha
' U3y4CHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBICHUS
Hcnonb3oBaTh Npu pelIeHUMH Y4YeOHBIX 3a7ad COBPEMEHHbe HMH(OPMALMOHHBIE TEXHOJIOTUU Ul IIOMCKA,
10.15 CTPYKTYPUPOBAHUS, MHTEPIPETALIUN U NPEJCTABICHNS YIeOHOW M HAYYHO-TIOMYJISIPHON MH(POPMALIUH, TOTYyYSHHOM
U3 PA3IUYHBIX HCTOYHIKOB; KPUTHUECKU aHATH3HPOBATH TOTYIaeMy0 HH(OPMAIIHIO
10.16 [IpuBoauTh TpUMEpPHl BKJIAJa POCCUHCKUX W 3apyOekHBIX Y4YEHBIX-(DU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE
' IPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTUH
Hcnonp3oBare TeopeTnueckrue 3HAHHS MO (PU3MKE B MOBCEIHEBHOW KM3HM Ui OOECIeYeHHs Oe30MacHOCTH IPH
10.17 oOpamieHun ¢ npudopaMu M TEXHUYECKMMHU YCTPOWCTBAMHM, JUIsI COXPAHEHMs 370pPOBbS MU COOIIOACHUS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpere
PaGoraTh B Ipymie ¢ BBIIOJIHEHUEM Pa3INYHbIX COLMAIBHBIX POJIeH, IIIaHUPOBATh paboTy IPYIIbl, PAllMOHAIBHO
10.18 pacnpeaensiTe 0053aHHOCTU M IUIAHUPOBATH JAEATEIbHOCTh B HECTaHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLIEHUBAThH
BKJIaJ KQKJIOTO M3 YYaCTHUKOB T'PYIIIBI B PEIICHHE pacCCMAaTPUBAEMOI TPOOIEMEI
11 KJIACC
Kon . .
IIpoBepsiembie NpeAMeETHBIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CpPeIHEro
HPOBEPHEMOLD 001ero oopazoBaHus
pe3yJbTara
JleMOHCTpHpOBATh Ha MMPUMEPax PoJib U MecTO (PU3MKH B (POPMUPOBAHNH COBPEMEHHOM HayyHOU KapTUHBI MUDA, B
111 Pa3sBUTHU COBPEMEHHON TEXHUKHU U TEXHOJOTHH, B MPAKTUYECKOHN JAEATENbHOCTHU JIO/IEH, 1IeIOCTHOCTh U €IMHCTBO
¢buznyecKoil KapTUHBI MUpa
11.2 Y4YuTBIBaTh TPaHMILIBI TPUMEHEHHS U3YUYEHHBIX (PU3MUECKUX MOJIENEN: TOUEUHBIN JIeKTPUUEeCKUN 3apsf, sepHas




MOZCIIb aTOMAd, HYKJIOHHAsA MOACIIb aTOMHOTO s[ipa IMPpU pCHICHUN (bI/ISI/I‘-IeCKI/IX 3ajga4d

11.3

PacrioznaBate ¢usnyeckue sBICHUs (MPOIECCh) U OOBIACHATH MX HAa OCHOBE 3aKOHOB JJICKTPOAMHAMHKH U
KBaHTOBOM (1)I/I3I/IKI/II QJICKTpUYCCKAasd IMMPOBOAUMOCTD, TCIIJIOBOC, CBETOBOC, XUMHUYCCKOC, MAHUTHOC I[eflCTBHSI TOKa,
B3aMMO/ICHCTBUE MAarHUTOB, JIEKTPOMArHUTHASI WHIYKIMs, JEHCTBUE MArHUTHOTO MOJIS HA IPOBOJHHUK C TOKOM H
JBIKYIMACS 3apsill, SJIEKTPOMAarHUTHBIC KoJIOAHWUS ¥ BOJIHBI, NPSIMOJIMHEHHOE paclHpOCTpaHEHHE CBETa,
OTpaKeHHe, TMpeloMeHHe, uHTeppepeHys, audpakuus ¢ TOIIpU3aIMs  CBEeTa, JUCIEPCHS  CBETa,
dorosnexTpuueckuit 3pdext (horodddexT), cBeToBoe AaBICHHE, BOSHUKHOBEHHE JMHEHYATOrO CHEKTpa aroma

BOOOpOaa, €CCTCCTBCHHAA U UCKYCCTBECHHAs PaIlOaKTHBHOCTD

11.4

OnwuceiBaTh HW3yYeHHBIE CBOMCTBA BEIIECTBA (DJIEKTPHUUECKUE, MATrHUTHBIE, ONTHYECKHE, DSICKTPUUYECKYIO
HPOBOANMOCTD PA3IMYHBIX CPEI) M AIICKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI), UCHONB3Ys (PU3NUYECKUE BEIUYNHBI:
QIIEKTPUYECKUI 3apsd, CUiIa TOKa, SJIEKTPUYECKOE HAIPSHKCHUE, SJIEKTPHYECKOE CONPOTUBIICHHE, Pa3HOCTh
norenuuanos, JJIC, pabora Toka, MHAYKLMS MarHUTHOrO Iouisd, cwia Amnepa, cuia JlopeHua, HHIYKTUBHOCTb
KaTyIIKH, DHEPTUsl DIIEKTPUUYECKOTO0 W MArHUTHOTO IMOJIEH, MepHoA M 4YacToTa KojeOaHWil B KoyebaTeabHOM
KOHTYpE, 3apsi/ U CHJIa TOKa B IPOIECCe TApMOHMYECKHUX 3JIEKTPOMArHUTHBIX KOJIeOaHUid, (POKYCHOE PACCTOSIHUE U
OIITHYECKAas CUJIA JIMH3bI, IPU ONMCAHUY MPABHIBHO TPAKTOBATh (PU3UUECKHI CMBICI MCIOIb3YEMbIX BEIMYHH, UX
0003HaueHHsI W EIMHHUIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIIME JaHHYIO (PH3MYECKYIO BEIMYHMHY C JIPYTUMHU

BCJIIMUYNHaAMU

115

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBLIC ABJCHUA MW TIPOLCCCHI, HCIIOJIb3YA (1)I/ISI/I‘IGCKI/I€ BCIIMYUHBI. CKOPOCTH
SJICKTPOMArnuTHBIX BOJIH, JJIMHA BOJIHBI U Y4CTOTa CBETA, SHCPIrUd U UMITYJIbC (I)OTOHa, nepuoa mnoJgypacimana,
SHCPIrusgd CBsA3UM ATOMHBIX AACP; NPHU ONHCAHUHW IIPABUJIIBHO TPAKTOBATH (I)I/I3I/I"IeCKI/II7I CMBICJI HUCIIOJIB3YEMBIX
BCJIIMYUH, UX 00o3HaYeHU U CAWHMIIBI;, YKAa3bIBATh q)OpMy.]'IBI, CBA3BIBAIOIIUEC JaHHYIO (1)I/ISI/ILI€CKYI-O BCIIMYHHY C

APYruMU BCIIMYUHAMUA, BEIYHUCIIATH 3HAYCHUC (1)H31/I‘ICCKOI\/'I BCINYHUHBI

11.6

AHanu3upoBath (hU3MUECKHUE MPOLECCHl U SIBICHMS, UCMOJNB3Ys (U3MUYECKHE 3aKOHbI M MPHUHLMIBLL 3akoH Owma,
3aKOHBI TIOCJIEIOBATEIIBHOTO W IApalIEIbHOTO COCIMHEHUS MPOBOIHHUKOB, 3aKkoH JDxoyns — Jlenma, 3axoH
JJIEKTPOMArHUTHOM HWHAYKIUH, 3aKOH IPSAMOJIMHEHMHOIO pacCHpOCTPAHEHHUs CBETA, 3aKOHbI OTPAKCHUS CBETA,
3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHeHHe DWHITelHa uid (oTodPdexTa, 3aKOH COXPAaHEHHUs HHEPrHH, 3aKOH
COXpaHEHUsI UMITYJIbCa, 3aKOH COXPAHEHHUs OJJIEKTPUYECKOTrO 3apsja, 3aKOH COXPAHEHHMS MAcCCOBOIO YHCIIA,

nocTysatel bopa, 3aKoH pagroakTUBHOTO Pacaa; MPHU TOM Pa3lInvaTh CIIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro




MaTeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHMIIbI, 00JIACTH) MIPUMEHUMOCTH

11.7

OHpGI[eJISITB HaIlpaBJICHUC BCKTOPAa MHAYKIWMKW MArHMTHOI'O IIOJIA MPOBOJHHWKA C TOKOM, CHJIbI AMnepa U CHIBbL

Jlopenua

11.8

11.9

Ctpouts u onuceiBaTh U300paKEHUE, CO3ABAEMOE IIJIOCKUM 3€pKaIOM, TOHKOW JIMH30M
BBINONHATE 3KCIEPUMEHTHI 110 UCCIEI0BAaHUIO (PU3MUYECKUX SIBICHUH U IPOLIECCOB C UCIOIb30BAHUEM IPSIMBIX U
KOCBEHHBIX M3MEPEHHH; MpH 3TOM (OPMYIHPOBATH MpodiieMy (3a1ady) M TUIIOTE3Y y4eOHOTO IKCHEpUMEHTa,

coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOIBI

11.10

OCYH_IGCTBJ'I}ITB npsAMbIC WU KOCBCHHBLIC HU3MCPCHUA (1)I/I3I/I'-I€CKI/IX BCJIIMYMH, IIPHU 3TOM BBI6I/IpaTB ONTUMAIbHBIN

croco0 HU3MCPCHHA U UCII0JIb30BATb U3BCCTHBLIC MCTO/AbI OLICHKH HOFpCIJ.IHOCTGfI I/ISMepeHI/Iﬁ

11.11

11.12

WccnenoBath 3aBUCMMOCTH  (PU3UYECKMX BEIMYMH C UCIHOJIb30BAaHUEM IPAMBIX H3MEPEHUH; HIpPU ITOM
KOHCTPYUPOBaTh YCTaHOBKY, (PMKCHPOBATH Pe3yJbTAThl MOJYYEHHONH 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH B BHUJIE
TabIuI U TpadUKOB, A€TaTh BBIBOABI 10 pe3yJbTaTaM HCCIel0BaHUs

CobmroaTh npaBuiia 6€301acHOr0 TpyJa MpU MPOBEIEHUU UCCIIETOBAaHUI B paMKaX yueOHOro 3KCIEpHUMEHTa,
y4eOHO-UCCIe0BaTENbCKOM U IPOEKTHOM AESATENbHOCTH C MCIOJIb30BAaHUEM M3MEPUTEIbHBIX YCTPOMCTB U

1ab0paTOpHOro 000pyAOBaHUS

11.13

11.14

11.15

Pemiate pacu€rHbie 3a/1a4u ¢ SBHO 3aJaHHON (U3MUECKONU MOJIENBIO, UCTIONIB3Ys (PU3UYECKUE 3aKOHBI U TPUHITUIIBI;
Ha OCHOBE aHalIM3a YCJIOBUS 3aJa4ydl BBIOUpATh (DU3UYECKYIO MOENb, BBIICIATH (PU3WUECKUE BEIUYMHBI U
dbopMyIbl, HEOOXOAUMBIE TSI €€ pelleHus, IPOBOJUTH PAcU€Thl M OLIEHUBATh PEATbHOCTh MOJTYYEHHOTO 3HAUCHUS
bu3nYeCcKOil BETUYMHBI

PemaTe kauecTBEHHBIE 3a/1a4: BBICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKIEHUN C OMOPOM Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (UZNYECKUE SIBICHUS

Hcnonb3oBaTh mpu pemieHUH Y4eOHBIX 3a/ad COBpeMEHHble WH(OPMAIMOHHBIE TEXHOJOTHH JJs TOHCKa,
CTPYKTYPUPOBAHUS, WHTEPIPETAIIMA W TMPEJACTABICHUS Y4eOHOM W HAy4YHO-TIOMYJISSPHOH HH(POPMAIINH,

MOJIyYEHHOM U3 pa3IMYHbIX HCTOYHUKOB; KpUTUUYECKH aHATU3UPOBAThH MOTy4aeMy0 HHPOpMAaIIHIO

11.16

OOBSCHATh TPHUHIMNBI JEHCTBUS MalIMH, NPUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3iauyaTh YCIOBUS HX

0€e30MacHOr0 UCHOIb30BaHMS B IOBCEAHEBHON KU3HU

11.17

[TpuBOIUTH TpUMEPHI BKJIAJa POCCHUICKUX M 3apyOeKHBIX Y4EHBIX-(DU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE




MPOLECCOB OKPYKAOIIET0 MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHIA

Hcnonb30BaTh TeOpeTUYECKUE 3HAHUS MO (PU3MKE B MOBCETHEBHOW JKU3HH I 0OecreueHus] Oe30MacHOCTH TPy

11.18 oOpamieHny ¢ mpuOopaMH M TEXHHMYECKMMH YCTPOHCTBaMHM, JJISI COXPAHEHHUS 3I0POBbS M COONIONEHHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYXKAIOLIEH cpeie
PaGoratb B rpyImie ¢ BBIIOJIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padOTy IPYMIIbI, PALlMOHAIBHO
11.19 pacnpeneniaTe 00f3aHHOCTH M IUIAaHUPOBATh JEATENbHOCTh B HECTAHAAPTHBIX CUTYalUsAX, af€KBATHO OLICHUBATb

BKJIQ/] KaX/I0T0 U3 YYACTHUKOB TPYIIIBI B PEIICHUE pacCCMAaTPUBAEMOM MTPOOIIEMbI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon
pa3jiena

Kox npoBepsieMoro 3j1ieMeHnTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

11

1.2

®uszuka — Hayka o mpupoje. Hayunble MeTOonpl MO3HAHMS OKpyxarouero mupa. Pomib

OKCIICPUMCHTA U TCOPUHU B IIPOLICCCC ITO3HAHUS ITPUPOAbI. BKCHepI/IMCHT B (I)I/ISI/IKG

MonenupoBanue (u3MUeCKUx sBIEHUN U mporueccoB. Hayuneie rumote3bl. DPusznyeckue
3aKOHBI U Teopuu. | paHUIIBI TPUMEHUMOCTH (U3HUYECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.
Ponb u Mecto ¢usuku B (HopMHpOBaHHH COBPEMEHHON HAy4HOW KapTUHBI MHpa, B

IIPAKTUYECKOHN AESITEIbHOCTH JIIOIEH

211

MEXAHHKA
KNMHEMATHUKA

MexaHu4ecKoe IBHKECHHE. OTHOCUTENBHOCTh MEXaHHYECKOTO JABHIKCHMUA. Cucrema orcuéra.

Tpaexropus

2.1

212

[Tepemernienue, CKOpPOCTh (CpenmHsii CKOPOCTh, MTHOBEHHasi CKOPOCTh) M YCKOPEHHE
MaTepualbHOM TOYKH, UX MPOEKIUU HA OCHU CUCTEMBI KoopauHAT. COXKEHHUE epeMEIICHHI

U CJIIO’KEHUE CKOPOCTEN

2.1.3

214

2.15

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSAMOJWHEHHOEe NBIKeHHe. ['paduku 3aBHCUMOCTH

KOOpJMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U MEePEMEIeHUsI MaTepUaTbHOU TOUYKUA OT BpEMEHHU
CBoOonHOe majieHue. Y cKopeHrue cBOOOHOTO MaIeHuUs

KpuBonunerinoe nBuxeHnne. PABHOMEpHOE IBMKEHUE MATEPUAIBHON TOYKHU 1O OKPYKHOCTH.

VYrnoBas CKOpPOCTBD, JIMHEMHas CKOpPOCTh. HepI/IOI[ 1 4acToTa. HeHTpOCTpeMI/ITeJIBHOC




YCKOpEHHE

2.1.6 TexHuueckue ycTporcTBa: CIIUAOMETP, ABM)KEHNE CHAPSAI0B, LIEIIHbIE U PEMEHHBIE I1epe1aun
[TpakTdeckue paboThl. VM3MepeHne MrHOBEHHOW ckopocTu. McciemoBaHWEe COOTHOIICHHS
MEXIY NyTSIMU, IPONACHHBIMH TEJIOM 3a IOCIIEIOBATEIbHbIE PABHBIE IPOMEXYTKH BPEMEHU
2.1.7 IIPY PABHOYCKOPEHHOM J[BMKEHUH C HA4daJlbHOM CKOPOCTBIO, paBHOW Hyit0. M3yudeHue
JIBIOKEHHS] IIapuKa B BS3KOW JKMIKOCTH. W3ydeHuwe JBUKEHHsI Teja, OpOIIEHHOTO
TOPU30HTAJILHO
JNHAMUKA
991 [Ipunuun otHocurenbHocTH ['anmunes. Ilepsreiii 3akoH HproToHa. MHepuuaabHble CHCTEMBI
o oTcyéra
2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3uiuu cut
223 Bropoii 3akoH HproToHa 11 MaTepHaNbHOM TOYKM B WHEPLUAIBHOM CHUCTEME OTCUYETa
o (MCO). Tperuii 3akoH HploTOHA 117151 MaTepHalIbHBIX TOUYEK
224 3akoH BceMupHoro Tsarorenus. Cuna tsbkectu. [lepBas kocmuueckas ckopocts. Bec tena
2.25 Cuna ynpyroctu. 3akoH ['yka
99 )26 Cuna Ttpenus. Cyxoe TtpeHue. Cuna TpeHHS CKOJNBXKEHHS W CHJIa TPEHUS IOKOS.
Koadduunent tpenns. Cuiia conpoTUBIEHHS IPU ABMIKEHUH TeJa B )KUAKOCTH UITH ra3e
2.2.7 [TocTynaTensHOE U BpalllaTeIbHOE JBM)KEHUE a0COIIOTHO TBEPIOTO Tena
298 MOMEHT CuJIBI OTHOCHUTENBHO OCH BpamieHus. [lneuo cuibl. YcinoBus paBHOBECUS TBEPAOTO
o tena B UCO
2.2.9 TexHuuyeckue ycTpoHcTBa: MOAIIMITHUKY, TBUKEHHE HCKYCCTBEHHBIX CITyTHUKOB
[TpakTueckue paboThl. M3ydyeHue aBuKeHHs Opycka MO HAKJIOHHOW IJIOCKOCTH IO
2910 JENCTBUEM HECKOJBKUX cHi. McciaenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIHUX B

nedhopMupyeMor MpyXKHHE U PE3WHOBOM 00paslle, OT BEIWYUHBI UX Jedopmariuu.

HccnenoBanue YCHOBI/Iﬁ PAaBHOBCCHUA TBép)lOI‘O TCJIa, UMCIOIICTO OCh BPAIlICHUA




2.3

3.1

3AKOHBI COXPAHEHUMA B MEXAHUKE

NMiynsC MaTepuaJbHOM TOYKH, CHUCTEMBl MAaTEpPHAIBHBIX TO4YeK. MMmynsc Cuiasl U

231 M3MEHEHUE UMITyJIbCca TeJla
2.3.2 3akoH coxpaHeHus umiynbca B UCO. PeakTuBHOE 1BH)KEHHE
2.3.3 Pabora cuibl
234 MOIIHOCTb CUJTBI
2.35 Kunernueckas sHeprus MarepuaabHON TOUKH. Teopema 0 KHHETUYECKOW SHEPIUU
236 [TorennmanbHas sHeprus. [loreHImanbHast SHEPTUs ynpyro AeGOpPMHPOBAHHOW MPYKUHBI.
o [ToreHuuanbHas SHEPTUs Tea BOIM3U MOBEPXHOCTH 3eMIIH
[ToreHnuanpHble W HEMOTEHIUANbHbIE CHIIbl. CBS3b pPabOThl HEMOTEHUHUATbHBIX CHII C
2.3.7 M3MEHEHHEM MEXaHMYECKON HHEpruM CHCTEMbI Tell. 3aKOH COXPAHEHUS MEXaHUYeCKOH
SHEPIrUu
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9 TexHHUUYecKne yCTpONCTBA: ABM)KEHUE PAKET, BOJAOMET, KOTIEP, MPY>KUHHBIA MHUCTOJIET
23.10 [TpakTnueckue paboTbl. M3ydyeHue CBsI3U CKOpOCTEH Teln TMpH HEYNpyrom ynape.
o HccnenoBanue cBA3M pabOThI CHIIBI C K3MEHEHNEM MEXaHWYEeCKOM 3HEPruM Tena
MOJIEKVYJISIPHAA ®U3UKA U TEPMOJNHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN
311 OCHOBHBIE TIOJIOKEHMSI MOJIEKYJIIPHO-KMHETHUUECKOM TEOpUH. BpOyHOBCKOE IBHIKEHHE.
o Huddy3us. Xapaktep IBIKSHHUS U B3aMMOICHCTBHSI YaCTHUII BEIIECTBA
312 Mopenu cTpoeHUs ra30B, XHAKOCTEH W TBEPIBIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA Ha
o OCHOBE DTHX MoJeneH
3.1.3 Macca monekyn. KomudectBo Bemiectsa. [locrossHHas ABoraapo
3.1.4 TemoBoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Lenbcus




3.2

Mopnens wuneanbHoro rasa. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KUHETUYECKOW TEOpUU

3.15
U/IeabHOTrO ra3a
316 AOGconoTHas TemrepaTrypa Kak Mepa cpelHell KHHEeTHUYECKOM SHEpIUy TEIUIOBOIO JIBUKEHUS
o yactul rasza. [llkana remneparyp KenbBuna
3.1.7 VYpasuenue Kianelipona — Menzaeneesa. 3akoH JlanpToHa
318 ["a3oBble 3ak0oHBL. M30mponieccsl B UA€aIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA:
o u30TepMa, U30Xopa, n3odapa
3.1.9 TexHu4ecKre ycTpoiicTBa: TEPMOMETP, OapOMETP
e [Tpaktuyeckue pabotel. Mi3MepeHne macchl BO3[Iyxa B KiaccHOW KomHare. MccnemoBanme
o 3aBUCUMOCTH MEXJly ITapaMeTpaMH COCTOSTHUS pa3pexeHHOro rasa
OCHOBbI TEPMOJIMHAMUKN
200 TepmoauHaMudeckass cucreMa. BHYTpeHHs »Heprus TEpMOIAMHAMUYECKOH CHUCTEMBbI U
o CHoco0bl €€ U3MEHEHUS
3.2.2 KonuyecTBo TemnoTel u padbota. BHyTpeHHSIs1 SHEPTUsI OJJTHOATOMHOTO HUJI€aTbHOTO Ta3a
393 Bunel teronepenadyu: TEMJIONPOBOJHOCTb, KOHBEKLHS, M3IydeHHE. TeIIOoéMKOCTh Tena.
o VY nenbHas TEIIOEMKOCTD BellleCcTBa. Pacuér kosmyecTBa TEIIOTHI IPU TEIJIoNepeaaye
324 IlepBbIii 3aKkOH TepMOAUMHAMUKM. lIpuMeHeHMe nepBOro 3akoHa TEPMOAUHAMUKH K
o u3onpoueccaM. I'paduueckas nuuTepriperanus paboTsl raza
Tennoble MamuHbl. [IpuHIMIB AelicTBUS TemoBbIX MauuH. [IpeoOpa3zoBaHus SHEpruu B
3.25 terioBbix MammHax. Koadduument nonesnoro peiicrBus (nanee — KIIJ) Ttemooit
mammHssl. [uxn Kapuo u ero KII1J]
326 Bropoii 3akoH TepmoauHamMuku. HeoOpaTMMOCTh MpoleccoB B Mpupoae. TemioBble
o JBUTATENU. DKOJIOTHYECKUE POOIEMBbI TEIIOIHEPTETUKU
327 TexHuueckue YCTpOICTBa: JBUTAaTeNb BHYTPEHHETO CropaHus, OBITOBOW XOJOIWJIbHUK,

KOHJIULIUOHED




3.2.8

[TpakTuyeckue paboTel. M3mepenue yienbHOM TemIoéMKOCTH

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

[TapooOpazoBanvie ¥ KOHAEHcalws. lcnapeHue ©  KHUINEGHHE. YJelbHAs TeoTa

331 napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTypbl KUIICHUS OT JTaBJICHUS

3.3.2 AOcoroTHAs 1 OTHOCUTEIIbHAS BIAXXHOCTh BO3yXa. HackImeHHbIH map

333 Teépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHHU30TPONHUS CBOMCTB KPHCTAJLIOB.

3.3 - XKunkne xkpucramisl. CoBpeMEHHbIE MaTePHAIIBI

3.34 [TnaBnenue u KpucTayuMzanus. Y jesbHas TernoTa miasinenus. Cyonumanus

3.35 VYpaBHEHHE TEIIOBOTO OaaHca

336 TexHu4yeckne ycTpoicTBa: THTPOMETP U IICUXPOMETP, KAIOPHUMETP, TEXHOJIOTUHU MOTYICHHS
- COBPEMEHHBIX MAaTE€pPHaJIOB, B TOM YHCIIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH

3.3.7 [TpakTrdeckue padboThl. I3MepeHre BIaKHOCTH BO3AyXa

4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA

411 OnexTpuzanys Tea. DNeKTpUUYecKuii 3apsa. [IBa BUIa >JIEeKTPUUECKHX 3apsa0B

41.2 ITpoBOAHMKH, TUAIEKTPUKH U TIOTYITPOBOJHUKU

413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

414 B3aumopeictue 3aps10B. 3akoH Kynona

4.1 415 DnexkTpudeckoe mone. Hanpspk€HHOCTh AyeKTpHYecKoro moiist. [IpuHIMIT cynepro3uium.

o JIuHUM HANPSHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.6 Pabota cun anekrpoctarnyeckoro nois. I[lorennman. PasHocTs moTeHIManoB

417 [TpOBOMHMKM M AMPNEKTPUKH B MOCTOSIHHOM JJIEKTpHUECKOM Toje. JlusnexTpuyeckas
o MIPOHHIIAEMOCTh

4.1.8 OnektpoéMkocTs. KoHaeHcartop. DJeKTpOEMKOCTh IJIOCKOTO KOHJAEHcATopa. OHeprus




4.2

3apsKEHHOTO KOHJEHCAaTopa

TexHuueckne yCTpoicTBa: SJIEKTPOCKOI, HIEKTPOMETP, O3JIEKTPOCTaTHUYEeCKas 3alluTa,

419 3a3eMIIeHUE IIEKTPONPUOOPOB, KOHACHCATOP, KCEPOKC, CTPYIHHBINA IPUHTEP
4.1.10 [TpakTrueckue pabotel. i3MepeHne 31eKTpoEMKOCTH KOHEHCATOpa
ITOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJJAX

121 VYCiioBHS CyIIECTBOBAaHUS IMTOCTOSHHOTO JIEKTPHUECKOro Toka. Mcrounnku Toka. Cuna Toka.
o ITocTostHHBIN TOK

4.2.2 Hanpsixenue. 3akon Oma 115 yyacTka 1enu

4.2.3 DJIEKTPUUYECKOE COPOTUBIICHHE. Y IETTbHOE COMPOTHUBIICHUE BEIIECTBA

4.2.4 [TocnenoBarenbHOE, MapaliieIbHOE, CMEIIAHHOE COeIMHEHUE TTPOBOIHUKOB

4.2.5 Pab6ota snekrpuueckoro Toka. 3akon Jxoyns — Jlenua

4.2.6 MOMIHOCTB JEKTPUIECKOTO TOKA

oy anexkTpoaBkymas cuna (nanee — 3JIC) U BHyTpEeHHEE CONPOTHUBIIEHUE MCTOYHHKA TOKA.
o 3akoH OMma a51s MOMHOM (3aMKHYTOM) snekTpuyeckoi renu. Kopotkoe 3aMbikanue

458 OJNEeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAJIOB. 3aBUCUMOCTh CONPOTHUBICHHUS METAJIJIOB
o ot Temreparypsl. CBEpXIIpOBOIUMOCTh

4.2.9 DNeKTpUUYeCKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB

4910 [TonynpoBomuuku. CoOCTBEHHAsI U TPUMECHAS TPOBOJAUMOCTD MOIYITPOBOIHUKOB. CBOICTBa
o p-n nepexoaa. [TonynpoBogHUKOBbIE TPUOOPHI

4211 DIEKTPUUECKUN TOK B AJIEKTPOJIUTAX. DIEKTPOIUTHUECKAs AUCCOLUAIMS. DIEKTPOIIN3

4212 DJIeKTpUYECKHUI TOK B ra3ax. CaMOCTOSATENbHBIM U HECAMOCTOSATEIBHBIN pa3paln. Pasnnunbie
o THUIIBI CAMOCTOSITENILHOTO pa3psaa. Monnus. [Inazma

1913 TexHuueckue YCTpOWCTBA: amIepMeTp, BOJBTMETpP, peocTaT, HWCTOYHHUKH  TOKa,

AIIEKTpOHArpeBaTeNbHble  MPUOOPBI,  AIEKTPOOCBETUTENbHBIE  HPHUOOPBI,  TEPMOMETP




4.2.14

COTMPOTHBIICHUS, BAaKYyMHBIH AHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI, MOIYIIPOBOTHUKOBBIMA
JTMO]1, TallbBaHUKA

[TpakTueckue paboThl. M3yueHne cMemanHoro CoOeIMHEHUs PE3UCTOPOB.

Wsmepenne DJIC ucTOYHMKA TOKa W €ro BHYTPEHHETO COMPOTHBICHUA. HabmiomeHue

SJICKTPOJIM3a

11 KJIACC
Kon
paszena Koanposepsiemoro 3;1emenTa IIpoBepsiemble 31eMEHTHI COIePKAHUSA
4 SJIEKTPOANMHAMUKA
MATHUTHOE IIOJIE. DJIEKTPOMAT'HUTHA S UHYKLNA
43.1 [TocTosiHHBIE MarHuTHl. B3aumopelcTBUE TOCTOSTHHBIX MarHUTOB
MarautHoe mone. Bekrtop marHuTHOM uHAyKuMH. lIpuHuun cynepnosuumu. JInHum
432 MarHUTHOM WHAYKUWMHU. KapTWHAa JWMHHUIA MarHUTHOM MHIYKIHMHU TOJS IMOCTOSHHBIX
MarHuTOB
MarnuTtHoe mosie NpOBOJAHMKA C TOKOM. KapTuHa JMHUN TOJdS UIMHHOTO MPSMOTrO
4.3.3 IIPOBOJHMKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KAaTYIIKH ¢ TOKOM. OnbIT DpcTena.
4.3 B3aumoneiicTBre MPOBOTHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOyNb U HallpaBJICHNE
Cuna JlopeHua, €€ MoAynb W HampaBieHue. JIBW)KEHHE 3apsHKeHHOW 4YacTHIbl B
435 OJIHOPOJTHOM MarHUTHOM 1moJie. Pa6ora cuisl Jlopena
4.3.6 SIBneHune 3MeKTPOMarHuTHOM UHIYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
4.3.8 O/1C nnaykuuu. 3aKoH 3JIEKTpOMarHuTHOW nHaykuu dapanes




5.1

BuxpeBoe anektpuueckoe nose. OJIC UMHAYKIMM B IPOBOJHUKE, JBUKYLIEMCS

439 MOCTYNATeNbHO B OJHOPOJHOM MarHUTHOM IOJIE
4.3.10 [IpaBuio Jlenna
4311 NunyktuBHOCTS. SIBNeHue caMonHaykiuu. J1C caMoMHAYKIUH
4.3.12 DHeprusi MarHuTHOTO TOJIs1 KATYIIKHA C TOKOM
4.3.13 DNEKTPOMArHUTHOE T0JIe
TexHuuyeckue yCTpOWCTBA: IOCTOSHHBIE MAarHWTBI, 3JIEKTPOMArHUTHI, 3JIEKTPOJBUIraTElNb,
4-3.14 YCKOPUTEIH JIEMEHTaPHBIX YaCTHII, UHAYKIIHOHHAS TT€Yb
[TpakTiueckue paboThl. M3ydeHre MarHMTHOTO MOJIs KaTyIIKU ¢ TOKoM. MccienoBanue
4.3.15 JICUCTBHsI IIOCTOSSHHOTO MAarHWTa Ha paMKy ¢ TOKoM. MccienoBanue sBIICHHS
AIIEKTPOMArHUTHOW UHIYKITUH
KOJIEBAHU A U BOJIHBI
MEXAHNWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHW A
KonebarenbHas cucrema. CBoOonHble konebanus. ['apmonndeckue konedanus. Ilepuon,
>11 4acToTa, aMIUIMTY 1A U (ha3a KosebaHui
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK
VYpaBHeHHe TapMOHHMUYeCKuX Kojebanuil. KuHemartuueckoe M JUHAMHUYECKOE ONMCAHUE
>13 K071€0aTeIbHOr0 IABMKEHHUS
[IpeBpaltieHre SHEPTUM MPU rapMOHUYECKHUX KosieOaHusX. CBs3b aMITUTYAbl KOJIeOaHU
>14 MCXO/IHOM BEIMYMHBI C aMILTUTYAaMHU KoJieOaHuil €€ CKOPOCTH U YCKOPEHUs
Konebarenbublif koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAaHUS B HJICATLHOM
5.15 K0J1e0aTeJIbHOM KOHTYype. AHAIOTHS MEXJYy MEXaHHYECKHMMH U 3JIEKTPOMarHUTHBIMU
kosebanusamu. @opmyna Tomcona
5.1.6 3aK0H COXpaHEHUs YHEPTUU B UJI€aTbHOM KOJIe0aTeThbHOM KOHTYpe
51.7 BeiHyxneHHple  MexaHuWdeckue  KojeOaHus.  Pesonanc.  Pe3onaHcHas — KpuBas.




BbIHYXI€HHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUsI.

5.18 ITepemennbIil Tok. CHHYCOUIANIBHBIN IEPEMEHHBIN TOK.
MouHOCTh NEPEMEHHOTO TOKA. AMILIUTYJHOE U JIEHCTBYIOIIEE 3HAUEHHUE CHIIBI TOKA U
>19 HaAIPSDKEHUS
Tpanchopmarop. IlponsBoacTBo, mepepaya U MOTpeONieHUE SJICKTPUUECKON SHEPruu.
5.1.10 OKOJIOTUYECKME PUCKU IIpU IPOU3BOJACTBE 3JEKTpUueckod sHepruu. KynbTypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU
5.1.11 TexHUYECKHE YCTPOUCTBA: ceiicMorpad, JIEKTPUICCKI 3BOHOK, JIMHUH JJICKTpoIiepeaad
[Ipaktuyeckue padotel. MccnenoBanue 3aBUCHMOCTH MEPHOAA MaJbIX KoJeOaHUI Tpy3a
5.1.12 Ha HUTU OT JUIMHBI HUTH U Macchl Tpy3a. MccienoBanue mepeMeHHOro TOKa B LIEMU U3
II0CJIEZI0BATENbHO COEIMHEHHBIX KOHJIEHCATOPAa, KaTYIIKH U pe3ucTopa
MEXAHUWYECKUE N DJIEKTPOMAT'HUTHBIE BOJIHBI
5 MexaHnuueckue BOJIHBI, yciloBuUs pacnpoctpaHeHus. [lepuon. CkopocTs pacpocTpaHEHUs
>21 U AnuHa BoJHbL [lomepednbie v Mpo10JIbHBIE BOJTHBI
522 WNuTtepdepenius u nudpakims MEXaHUYECKUX BOITH
523 3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3Byka
ONEeKTPOMarHUTHbIE BOJHBI. YCIIOBUS M3JIy4€HHUs DJIEKTPOMAarHUTHBIX BOJIH. B3ammHas
£ 5 >24 OpHUEeHTaIUs BEKTOpoB E, B 1 v B 31eKTpOMarHuTHON BOJIHE B BaKyyMe
. CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJIH:  OTPaXXEHHE, MpeIOMIICHHE, MOJspU3aIys,
225 mudpaxius, uHTepdepernns. CKopocTh MEKTPOMarHuTHBIX BOJIH
[IIkana AMEKTPOMArHUTHBIX BOJIH. [I[pUMEHEHWE SJIEKTPOMAarHUTHBIX BOJH B TEXHUKE H
5.2.6 Gury
[TpuHIMIBI paAMOCBS3U U TeNeBUACHU. Pagnonokanys. DIeKTPOMarHUTHOE 3arpsi3HEHUE
>2.1 OKPYXKAaIOIIEH Cpebl
5.2.8 TexHuueckue ycTpoHCTBa: My3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBasi JUarHOCTHKA B




TEXHUKE U MEJHILINHE, pajiap, paaIuonpuéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neup

5.3

OIITHUKA
5.3.1 [IpsimonuHeitHOE pacpocTpaHEeHHEe CBETa B OJIHOPOIHOM cpene. JIyd cBeta
5.3.2 OtpakeHnue cBera. 3aKOHbBI OTpakeHus cBera. IlocTpoeHre N300paKeHUH! B IIIOCKOM 3epKajie
5.3.3 [penommenue cBeTa. 3aKOHbBI IPETIOMIICHHS CBETA. AOCOIOTHBIN MMOKa3aTesb MPEJIOMICHUS
5.34 [TomHoe BHYTpeHHee oTpakeHue. [IpeenbHbIi yrol MOJHOTO BHYTPEHHETO OTPaKEHHUS
5.35 Hucnepcus cera. CioxxHbIN cocTaB Oenoro ceera. L{Bet
CobOupatomue u pacceuBaromue nuH3bl. ToHkas nuH3a. DOKyCHOE pacCTOsSHHE U
5.3.6 onThyeckas cuiga TOHKOW JuH3bl. [locTpoeHne wu3zo0paxkeHHil B COOMpPAIOIIUX U
paccenBaromux JuH3ax. opmyna TOHKOM TUH3bI. Y BETHYEHUE, 1aBaeMOe JINH301
5.3.7 [Ipenensl IPUMEHUMOCTH F€OMETPHUECKON ONTUKU
Wurtepdepenmus cBera. KorepeHTHbIC UICTOYHUKHU. Y CIIOBUS HAOTIOACHHSI MAaKCUMYMOB U
5.3.8 MUHUMYMOB B HHTEP(GEPEHIIMOHHOM KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HUCTOYHUKOB
39 Hudpaxknus cBera. JludpaxiuoHHas pemérka. YciaoBue HAOMIOACHHS TJIABHBIX
>3 MaKCHMYMOB IIPH MaJIECHUH MOHOXPOMATUUYECKOTO CBeTa Ha TU(PPAKIIMOHHYIO PEHIETKY
5.3.10 [Tonsipuszanus cera
£311 TexHuueckue YCTpONCTBA: OYKM, Jymna, (QoTroammapaT, MNPOEKIMOHHBIA amnmapar,
o MUKPOCKOII, TEJIECKOII, BOJIOKOHHASI ONTHKA, TU(PAKITUOHHAS PEIMIETKA, TIOISPOUT
312 [TpakTueckue padboTel. M3MmepeHue mokaszarens npeiaomieHus. VccinenoBaHue CBOMCTB
>3 n300paxeHuit B TuH3ax. Habmonenue aucnepcun cBera
SJIEMEHTBI CIIELITUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
['panunb NPAMEHUMOCTH KJIACCUYECKOU MEXAHHUKH. [Toctynatel  Teopuu
6.1 OTHOCHUTEIIbHOCTH: HMHBAPUAHTHOCTh MOJYJIsi CKOPOCTH CBETa B BaKyyMe, MPUHIIUI

OTHOCHUTEJILHOCTH DHUHILTEHHA




7.1

7.2

6.2 OTHOCHUTEIBHOCTH OJIHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHU M COKPAIIIEHUE JTUHBI
6.3 DOHeprusi U UMITYJIbC CBOOOTHON YaCTHIIBI
CBs13b MacChl C PHEPTUEH M UMITYIIHCOM CBOOOTHOM YaCTHUIBI. DHEPTHUS MTOKOSI CBOOOHOM
04 YaCTHILIbI
KBAHTOBAS ®U3UKA
SJIEMEHTEI KBAHTOBOI OIITUKH
®otonsl. Popmyna Ilnanka cBs3u 3HEPTUU (POTOHA C €ro YacTOTON. DHEPTHsl U UMITYIIbC
7.11 dorora
1 OtkpeiTue u wuccinenoanue ¢otodpdexra. OmnbiTel A.I'.  CronmetoBa. 3aKOHBI
12 dororddexra
7.1.3 VYpaBuenue DitHmreliHa g porodddexra. «Kpacnas rpannna» Gororddexra
7.14 Hasnenue ceera. Onbitel I1.H. JIeOeneBa
7.15 XHUMHYECKOE JEHCTBUE CBETA
7.1.6 TexHuueckue ycTpoicTBa: OTO3IEMEHT, (POTOAATUHK, COJTHEUHAs OaTapesi, CBETOUO]]
CTPOEHHME ATOMA
291 Monens atoma Tomcona. OnbiThl Pe3epdopaa mo uccinegoBaHuio CTpPOSHHS aToMa.
o [Imanerapnast Moaenb aToMa
795 [Toctynatel bopa. U3nydenue u norioiieHne GOTOHOB MPH MEPEXoAe aToMa C OJHOTO
o YPOBHSI 3HEpIruu Ha Jpyroil. Bunsl cnektpos. CriekTp ypoBHEN 3HEpPruu aTomMa BOJI0poJia
293 BonHoBele cBoiicTBa yactul. Bonnbl gae bpoiinsa. KopnyckyasspHO-BOIHOBOM yaiau3M.
o Judpaxus >1eKTPOHOB Ha KpHUCTalIax
724 CrioHTaHHOE M BBIHYKJIEHHOE M3JIyuyeHHe. Y CTPOUCTBO U MPUHIIMIT pabOTHI Jlazepa
— TexHuueckue YCTPOWMCTBA: CIEKTPaIbHBIA aHaIU3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIM

KOMIIBIOTEP




7.2.6 [TpakTaeckue padboTsl. HabmoneHne TMHERYaToro CueKTpa
ATOMHOE A1PO
7.3.1 Mertoabl HAOMIOACHUS U PETUCTPAIIUU JIEMEHTAPHBIX YaCTHUIL
OtkpeiTie  panuoaktTuBHOCTH. OmbiTel  Pesepdopna 1o  ompenenceHuio  cocraBa
7.3.2 paguoakTUBHOro wu3nydeHus. CBoiicTBa anb(a-, Oera-, ramma-usinydeHus. BuusHue
PaaMOaKTUBHOCTH HA KUBBIE OPraHU3MbI
OTtkpbeiTHE TIpOTOHA M HelTpoHa. Hykimonnas monens sapa ['eitzenOepra — MBaneHko.
733 Baps sapa. MaccoBoe umcio sapa. M3oromsl
Anbda-pacnaa. DIEKTPOHHBIA U TO3UTPOHHBIN Oera-pacnaa. ['amma-u3mydenune. 3akoH
7.3 734 paZoaKTUBHOTO pacmaja
7.3.5 DHeprus CBA3HM HYKJIOHOB B siape. Saepubie cuibl. JledekT macco spa
7.3.6 S nepuble peakuuu. [lenenvie u cuHTE3 SAEP
SAnepusiii  peaktop. Tepmosnepusiii cunte3. [IpoOnemMbl U MEPCHEKTUBHI  sIEPHOU
3 DHEPTeTUKU. DKOJIOTHUECKUE ACTIEKTHI SACPHON SHEPTEeTHKH
7.3.8 DOnemeHTapHbIe YacTUllbl. OTKpbITHE MO3UTpoHA. DyHIaMeHTaNbHbIE B3aUMOICHCTBUS
239 TexHuueckue ycTpoWcTBa: JO3UMETp, Kamepa BuibcoHa, simepHBIA peakTop, aToMHas
o oomba
7.3.10 [TpakTueckue padoTsl. MccnenoBanue TpekoB yacTHIl (110 TOTOBBIM QoTOrpadusim)
DJIEMEHTHI ACTPOOU3NKNU
8.1 Bun 3Bé3nHor0 HeOa. Co3Be3aus, ipKkue 3BE3IBI, IUIAHETHI, UX BUIUMOE JBUKEHUE
Conneynas cucrema. IlnaneTsl 3emMHON Tpynnel. [[MaHETHI-TUTaHTBI M WX CIIyTHUKH,
8 8.2 KapJIMKOBbIE TIaHeThl. Masbie Tena CoTHEYHON CUCTEMBI
8.3 Comnnre, potochepa u atmochepa. CostHeUHAsT aKTHBHOCTH
8.4 Uctounuk sneprun ConHna u 3BE31T




3BE31bI, X OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, PaguycC, TeMIleparypa, HxX

B3aMMOCBs3b. [lMarpaMma «CHEKTpajdbHBI KJIACC — CBETUMOCTbY». 3BE3/bl IJIABHOMN
8> MOCJICIOBATEIbHOCTH.  3aBUCUMOCTh  «Macca — CBETHMMOCTb» Il  3BE3J] TJIaBHOM
II0CJIEI0BATEIbHOCTH
Buyrpennee crpoenue 3BE34. COBpEMEHHBIE MNPEACTABICHUS O NPOUCXOXKIACHUU U
86 sBommonnu ConHIa U 3BE3/1. DTanbl )KU3HU 3BE3]
Mineunsiit [1yts — Hamra [Nanaktuka. CnupanbHasi cTpykTypa ['anakThku, pacrpeesieHue
8.7 3BE31, raza u mbutk. Ilomoxkenme m naBmxkeHue Comana B Iamaktuke. Ilnockas u
chepuyeckas nMoacucTeMbl [ aakTuku
8.8 Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE JbIPHI B SAPAX TATAKTHK
Bcenennas. Pacmupenmne Bceenennoil. 3akon Xa60ma. Paz6eranue ramaktux. Bospact u
8.9 panuyc Bcenennoil, Teopuss bonpmoro B3peiBa. Mogenb «ropsuein BceneHHON.
PenukToBoe n3inyuenue
810 Macmitabnast crpyktypa Bcenennoil. Mertaranaktuka. Hepeménnsie mpoOiieMbl

ACTPOHOMHH










