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MNOACHUTEJBHASA 3AIIMCKA

[Tporpamma o pusnke 6a30BOro ypoBHS Ha YPOBHE CpeHETr0 001Iero oopa3oBaHus pazpaboTaHa Ha OCHOBE TTOJIOKEHUHN
U TpeOOBaHUM K pe3yibTaTaM OCBOCHUSI OCHOBHOM 00pa3oBaTebHOM nporpaMmmel, npeactaBieHHbIXx B DI'OC COO, a takxke
¢ yuérom deaepanbHOi padoueit mporpaMMbl BOCIIMTaHUS M KOHIENIUHU IIpenojaBanus yaeoHoro npeamera «Puszuka» B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit denepaium, peaan3yonmx OCHOBHBIE 00pa30BaTeIbHbIE MPOTPAMMBI.

ConeprkaHue mporpaMMel 1o (GU3MKe HaIMPaBJICHO Ha (pOpMHUpOBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MUpa
oOyuatomuxcst 10—11 kmaccoB npu o0yueHnn ux ¢pu3rke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IEATETHbHOCTHOTO
noaxoja. [Iporpamma no ¢gusuke coorBercTByeT TpeboBanusM OI'OC COO k miaaHUPyEMbIM JIUYHOCTHBIM, IPEIMETHBIM U
MeETaIpeMETHBIM PE3yJIbTaTaM 00yUEHHUs], a TAK)KE YUUTHIBAET HEOOXOAUMOCTD peaIn3aluid MEeXIPEAMETHBIX CBS3EH
(U3HKH C eCTECTBEHHO-HAYYHBIMU yUY€OHBIMU IIpeaMeTaMu. B Hell onpeensoTcsi OCHOBHBIE 1IENU U3yueHus (PU3UKH Ha
YpOBHE CpefiHero oo01mero o0pa3oBaHusl, ITIAHUPYEMbIE PE3YyIbTaThl OCBOSHUS Kypca (DU3UKHU: TUIYHOCTHBIE,
MeTalpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3nKe BKIIOYAET:

. IUTAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3nKku Ha 6a30BOM ypOBHE, B TOM YHCJIE MPEAMETHBIE PE3yJIbTAThI 110
rojiaM o0y4eHus;
. coaepkanue yueOHoro npeamera « Pusznka» mno rogam o0ydeHUs..

®du3rkKa Kak Hayka 0 HauboJjee oOLMX 3aKOHaX MPUPO/JIbI, BBICTyNAas B Kaue€CTBE y4eOHOIO MpeAMETa B IIKOJIE, BHOCUT
CYIIIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHMI 00 okpyxatorieM mupe. [lIkonbHbINi Kype GUBHKN — CUCTEMOOOPA3YIOIH /115t
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHUEH, Ouonoruei, puznueckoi reorpapueit u actpoHomueil. Miconp30BaHue U aKTUBHOE IPUMEHEHHE
(bu3MUEeCKUX 3HAHUH ONpEAEsieT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cepe SJHEPreTUKHU, TPAHCIIOPTa,
OCBOEHHSI KOCMOCA, TIOJyYEHHUS] HOBBIX MaTEpHUAJIOB C 3aJIaHHBIMU CBOMCTBaMU U Apyrux. M3yuenue Gpu3nku BHOCUT
OCHOBHO BKJ1aJl B ((OPMHUPOBAHNUE €CTECTBEHHO- HAYYHOU KapTHHBI MUpa oOydaromuxcs, B popMupoBaHue yMEHUI
OPUMEHATb HAyYHBIM METO/1 MO3HAHUS MPU BHIMOIHEHUN UMHU YUEOHBIX UCCIIEIOBAaHUM.

B ocHOBY Kypca ¢pu3uKH 7151 YPOBHS CpeIHEro 0011ero oopa3oBaHus MOJIOKEH P UACH, KOTOpbIe MOXKHO
paccMaTpyUBaTh KaK IMIPUHLIUIBI €70 IOCTPOCHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KYPC SIBIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COACPKUT MaTepHall U3 BCeX
pa3aenoB GU3MKH, BKIIIOUAET KaK BOMPOCHI KJIIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cOOTBEeTCTBHHU ¢ HEMl MaTepHual Kypca GU3uKu 00beInHEH BOKPYT (pusndeckux Teopuil. Bemymum
B Kypce siBIsieTcs: GOpMUPOBAHUE IPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pPUH, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeanonaracT UCIOIb30BaHUE T'YMaHUTAPHOTO OTEHIHaNa (PU3MIECKON HAyKH,
OCMBICIICHUE CBS3U Pa3BUTUA (PU3UKH C pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
HKOJIOTHYECKUMHU MTPOOTIEMaMHU.

Hoes npuxnaonoii Hanpasnennocmu. Kypc Gu3nku npeanoiaraet 3HakOMCTBO C IIUPOKUM KPYroM TEXHHUUECKUX U
TEXHOJIOTUYECKHUX MPUIOKEHUN N3YUCHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peannusyercs MoCpeICTBOM BBEACHHS JIEMEHTOB COACPKAHUS, TOCBAIIEHHBIX HKOJIOTMYECKUM
npo0emMaM COBPEMEHHOCTH, KOTOPBIE CBA3AHbI C PA3BUTUEM TEXHUKH U TEXHOJIOTHM, a TaKKe 00CyKACHHs NpodiieM
PalLMOHAIBHOIO IPUPOIOIOIB30BaHUS U 3KOJIOTUUECKON OE30MMaCHOCTH.

CrepKHEBBIMH 3JIEMEHTAMU Kypca (PU3UKU Ha YPOBHE CpPEeIHEr0 0OIIETo 00pa30BaHus ABIAIOTCA (PU3MUECKUE TEOPUU
(popmupoBaHuE NpeACTABIECHUHN O CTPYKTYpE NOCTPOEHHUS (PU3UUECKON TeOpUH, poiu (PyHAaMEHTAIbHBIX 3aKOHOB U
IIPUHIIAIIOB B COBPEMEHHBIX MPEACTABICHUSIX O PUPOJIE, TPAHUIIAX PUMEHUMOCTH TEOPH, /IS ONIMCAHUS €CTECTBEHHO-
Hay4HBIX SBJICHUHN U MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0/ B Kypce (PU3UKU PEaTu3yeTCsl MPEX/Ie BCEro 3a CUET OpraHu3aliuu
HKCIEPUMEHTAIBHOMN AesTenbHOCTH oOydatomuxcs. [l 6a30Boro ypoBHs Kypca (pU3UKH — 3TO UCIIOJIb30BAHUE CUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B TporpamMme no (pusuke o0beTMHEHbI
B OOILMI CIIMCOK YYEHHUECKHUX MTPAKTUYECKUX paboT. Brienenre B yka3aHHOM MepeyHe J1adopaTopHbIX padoT,
MPOBOJUMBIX JUIsl KOHTPOJISI M OLIEHKH, OCYILIECTBIIICTCS YYaCTHUKaMH 00pa30BaTEIbHOTO MPOIECca UCXOS U3
0COOEHHOCTEH IIaHUPOBAHUS U OCHaIleHUs kabuHeTa Gusuku. [Ipu rToM obecrieunBaeTcs OBiaieHue 00yJarOUMUCS
YMEHUSIMH ITPOBOJUTH KOCBEHHbBIE U3MEPEHHU S, UCCIIEJOBAHMSI 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH U TOCTAHOBKY OIBITOB
10 MPOBEPKE MPEAIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHKE yAENISIEeTCs peIIEHUI0 PaCUETHBIX M KAYECTBEHHBIX 3adad. [Ipu 3ToM 11t pacu€THBIX 3a1a4
IPUOPUTETOM SIBISIOTCA 3a/1a4M € SIBHO 33JJaHHON (M3HUECKOW MOEIIbIO, MO3BOJIAIOIINE MPUMEHSTh U3yUYE€HHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjieia Kypca, Tak U MHTETPUPYs 3HAHUS U3 Pa3HbIX pa3fenoB. i KaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SIBIISIOTCS 3a/1aHUS HA OOBSICHEHHE MTPOTEKaHUs (PU3NUECKUX SIBJICHUM U IIPOLECCOB B OKPYKAIOLIEH KU3HU,
TpeOytoire BpIoopa (U3NIECKON MOJIEH JIJIsi CUTYaIlMH MPAKTHKO- OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetrcTBUU ¢ TpeboBanusMu OI'OC COO k MaTepuaibHO- TEXHUUECKOMY 00eCIeueHHI0 yueOHOro mpoliecca
0a30BbIN ypOBEHBb Kypca (DU3UKHU HA YPOBHE CpeJIHET0 00I11ero 00pa3oBaHus JODKEH U3y4aThCs B YCIOBUSX MPEIMETHOTO



KabuHeTa (PU3UKU WK B YCIOBUSX UHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOI 0 IIuKJa. B kabunere
(Gu3MKHN JOKHO OBITH HEOOXOAMMOE TabopaTOpHOE 000PYAOBAHKE AJIs BBITIOJHEHHSI YKa3aHHBIX B IPOTpaMMe Mo Ppu3uke
YUEHUYECKUX MPAKTUIECKUX PadOT U JEMOHCTPALIMOHHOE 000pYI0BaHHE.

JleMoHcTpanoHHOE 000pyn0BaHue (POPMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM MUHUMAJIBHOM IOCTATOYHOCTH U
oOecrnieurBaeT MOCTAHOBKY IIEPEUUCIIEHHBIX B IpOrpaMMe Mo (PU3HMKE KIHOUEBBIX JEMOHCTPALUM sl UCCIIEI0BAaHUS
U3y4aeMbIX SBJICHUI U MIPOLIECCOB, SMIIMPUUECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.

JlaGopaTopHoe 000pyI0BaHHE sl YAEHUUECKUX NMPAKTUYECKUX PabOT POpMUPYETCS B BUI€ TEMAaTHUYECKUX KOMIUIEKTOB
1 obecrieunBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha JIByX oOydaromuxcs. TeMatnueckue KOMILJIEKTHI JJa00OpaTOpHOTo
000pyI0BaHuUs JOJKHBI ObITh MOCTPOCHBI HA KOMIIEKCHOM HCIIOJIb30BaHUH aHAJIOTOBBIX U U(POBBIX MPUOOPOB, a TAKKE
KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHI€ IU(POBBIX TaOOPATOPHIA.

OCHOBHBIMM LIETISIMUA U3YYEHUS (PUBHKHU B 00IIEM 00pa30BaHUHU SIBIISTFOTCS:

. dbopMUpOBaHUE UHTEPECA U CTPEMIICHHUS 00YUYaOIIUXCSA K HAYYHOMY U3YUYEHUIO IIPUPO/IbI, Pa3BUTHE HX
WHTEJJIEKTYaJIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

. pa3BUTHE MPEJICTABICHUN O HAYYHOM METO/I€ MO3HaHUS U (POPMHUPOBAHUE UCCIEAOBATEIHLCKOTO OTHOILICHHUS K
OKPYKaIOIIMM SIBJICHUSIM;

. dhopMUpOBaHHE HAYYHOT'O MHUPOBO33PEHHUS KaK pe3yybTaTa U3y4eHHUs] OCHOB CTPOCHHS MaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DM3UKHU;

. dhopMUpOBaHUE YMEHHI OOBSICHATD SBJICHUS C UCIIOIb30BaHUEM (PU3MUECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

. dhopmMupoBaHUE NMPEICTABICHUHN O POl (GU3UKU JIJIs1 PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHIA.

JloCcTHKEHHE TUX IeJiel 00ecIeunBacTCs pelIcHUEM CICAYIOMINX 3aad B MPOIECCe U3YUCHHS Kypca (PU3UKH Ha YPOBHE
cpeaHero o0Iero 0opa3oBaHus:

. MPUOOPETEHUE CUCTEMBI 3HAaHUN 00 00X (PU3MUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIHOYAs
MEXaHUKY, MOJIEKYJSIPHYIO (PU3HKY, 2JIEKTPOIUHAMUKY, KBAHTOBYIO (DM3UKY U AJIEMEHTHI acTpOPU3UKH;

. dbopMHpoBaHUE YMEHUN TPUMEHSITH TEOPETUUECCKUE 3HAHUS JIs1 OOBSICHEHHS (PU3MUECKUX SABJICHUM B PUPOJIE U
TSl IPUHSATUS MPAKTUYECKUX PEIICHU B TOBCETHEBHOM JKU3HU,

. OCBOEHHE CIIOCOOOB PEIICHUS PAa3IMUHbIX 33/1a4 € IBHO 33JJaHHON (U3MYECKON MOJEIbIO, 3aad,
MO/IPa3yMEBAIOIINX CAMOCTOSITEIHHOE CO3/IaHne (PU3UIECKON MOJIENH, aIEKBATHOM YCIOBHSM 3aJ1a4H;

. MOHNUMaHue (U3NIECKUX OCHOB U MPUHIIMIIOB JIEHCTBUSI TEXHUYECKUX YCTPONCTB M TEXHOJIOTHIYECKUX MPOIIECCOB,

UX BJIIMSIHUS HA OKPYXKAIOILYIO CPELy;
. OBJIaJICHUE METOAaMH CAMOCTOSITEIBLHOTO MJIAHUPOBAHUS U TPOBEICHUS (PU3NYECKUX IKCIIEPUMEHTOB, aHAJIU3a U



WHTEpHpeTaluu nHpOopMaIuu, ONPEAEICHNs] IOCTOBEPHOCTH MOJIYYEHHOTO pe3yibTaTa;

. CO3/IaHUE YCIOBUM IS Pa3BUTHSI YMEHUN TPOEKTHO-UCCIIEIOBATEIBLCKOM, TBOPUYECKOM AEATENBHOCTH.

Ha uzyuenue ¢usuku (6a30Bblil ypOBEHB) Ha YPOBHE CpeAHEro obiero oopazoBanus otsoautcs 136 vacos: B 10 kinacce —
68 JacoB (2 yaca B Hezeno), B 11 kimacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraemslii B mporpaMmme 1o Gpu3HnKe nepedeHb Ja00paTOPHBIX U MPAKTUUECKUX PabOoT SBISETCS PEKOMEHOBAaHHBIM,
YUUTENb JEJIaeT BHIOOP MPOBEACHHUS JIA0OPATOPHBIX PA0OT U OMBITOB C Y4ETOM UHAMBUAYATBHBIX OCOOCHHOCTEN
00yJaroImxcs.

COAEPXKXAHUE OBYYEHMUS 10 KIIACC

Paznen 1. ®u3zuka u MeTOAbI HAYYHOI'O MIO3HAHMS

dusuka — Hayka o npupojie. Haydunbsie METOIBI TO3HAHUS OKPYKAOUIEro Mupa. Polib 3kcriepuMenTa u TeOpur B IPOIIECCE
MO3HAHUS IPUPOJIbI. DKCIIEPUMEHT B (DU3BHUKE.

MonaenupoBanue pu3nuecKkux sABJISHUM U npolieccoB. HayuHbpie runoTespl. @u3ndecKkue 3aKOHbI U TEOPHUH. | paHUIIbI
MPUMEHUMOCTH (PHU3UIECKHUX 3aKOHOB. [IpUHITUIT COOTBETCTBHS.

Ponb 1 MecTo pusuku B popMHUpOBaHUN COBPEMEHHOM HaYYHON KapTUHBI MUPA, B MPAKTUUICCKOU JIEATCIIbHOCTH JIFOICH.

Jlemoncmpayuu

AmHaJoroBsie U 1U(poBble H3MEPHUTEIBbHBIC MPUOOPHI, KOMITBIOTEPHBIC JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe aBukeHue. OTHOCHUTEITBHOCTh MEXAHWUYECKOTO JIBHXKCHUS.

Cucrema orcué€ra. Tpaekropus.

[lepemerienue, CKOPOCTh (CpeIHsISl CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTEpUaIbHON TOUKH, UX MPOCKIUU
Ha OCHU cUcTeMbl KoopAauHaT. CllokeHre MepeMEeNIeHUI U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPSMOJIMHEIHOE NBIKEeHKE. [ paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOPEHHUSI, YyTH U MEPEMENICHUSI MATEpPUATIbHOW TOYKH OT BPEMEHH.

CBobojHOE majieHue. Y CKOpeHHue CBOOOTHOTO ITaJICHHUS.

KpuBonuHeitHoe nBM>XeHUE. [[BUKEHNE MATEPUATIBHOM TOUKH 110 OKPYKHOCTH C TTIOCTOSSHHOM 1O MOJYJIFO CKOPOCTBIO.
VYrioBast CKOpOCTh, JIMHEWHAsI CKOPOCTh. [lepros u yactota o6pamenus. [leHTpocTpeMuTensHOE YyCKOpEHHe.

TexHn4eckre yCTpoMCTBa U MPAKTUYECKOE MTPUMEHEHHE: CIIMAOMETP, ABUKEHUE CHAPSAA0B, LIEMHbBIE U PEMEHHBIE
nepeayu.



Llemoncmpayuu

Mogenb cucTeMbl OTCYETA, WIUTIOCTPALM KUHEMATHUYECKUX XAPAKTEPUCTHUK JIBUKECHUSI.

[IpeoOpa3zoBaHue ABMKEHUH C UCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB. [lajieHue Ten B BO3MyXe U B pa3perKEHHOM
MIPOCTPAHCTBE.

HaGmronenne ABWKEHHMS Tejia, OPOIICHHOrO IO YIJIOM K TOPHU30HTY U FOPU30HTAIIBHO.

N3mepenne yckopeHusi cBOOOIHOTO najieHus. HampapiieHne CKOpoCTH MPU JBUKEHUU IO OKPY>KHOCTHU. Yuenuueckuii
aKCnepumenm, 1abopamopHule pabomuol

N3ydeHne HEpaBHOMEPHOTO IBM>KEHUS € LEIIBIO ONPEAEICHNs] MTHOBEHHOM CKOPOCTH.

HccenenoBanre COOTHOIEHUS MEXKAY ITyTAMH, IPOMAECHHBIMU TEJIOM 34 MOCIIEI0BATEIIbHBIE PABHBIEC IPOMEXKYTKH
BPEMEHH IIPU PABHOYCKOPEHHOM JABMKEHHUH C HAYAJIBHOW CKOPOCTBIO, PABHOM HYJIIO.

W3ydeHue ABMKEHUS LIaprKa B BSI3KOM KUIKOCTH. V3ydueHue qBukeHus Tena, OpoIeHHOro TOpU30HTaIbHO. Tema 2.
Hunamuka

[TpyuHIMD otHocuTenbHOCTH  ['amunesa.  IlepBeii  3axkoH  HeroToHa.

HMHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HeroToHa 17151 MateprualibHOM TOYKU. TpeTuii 3aKoH
HproToHna ju1s1 MaTepuaabHbIX TOYEK.

3aKkoH BceMUpHOTO TAroteHus. Cuna Tsoxectu. I[lepas kocMuuecKkass CKOPOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (Mokos, CKoiabxkeHus1, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U cuia
Tpenus nokosi. Koaduument tpenus. Cuna conpoTUBIECHUS IPU JBUKEHUH TeJla B )KUIKOCTH WJIU rase.

[TocTynarenbHOE U BpalaTesibHOE IBHKEHHE a0COIFOTHO TBEPAOTO TENA.

MOMEHT CHIIBI OTHOCUTENBHO OCH BpaleHus. [1nedo cuitbl. Y cnoBus paBHOBECUS TBEPIOTO TENA.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHE: TIOAIINUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHME Macc B3aUMOICHCTBYIOINX Te. BTopoii 3akoH HeroTOHA.

N3mepenne cun. ClHoKeHUE CUIl.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT J1e(hOpMaLIUH.

HesecoMocTs. Bec Tena npu yckopeHHOM noabEMe U nafieHuu. CpaBHEHUE CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHHUS.

VYcnoBust paBHOBecus TBEPOTO Tena. Bubl paBHOBecus. Yuenuueckuii sxcnepumenm, iabopamopusle pabomol 3yueHue
JBUKEHUS OpycKa 10 HAaKJIOHHOM MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIOIIUX B TIPYKHUHE U PE3NHOBOM 00pasiie, OT ux AehOopMaIivi.

HccnenoBanue yCioBU paBHOBECHUS TBEPAOTO TeJa, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3axoHbl coxpaneHus 6 mMmexaHuke

NMnynbc MaTepuanbHON TOUKH (Tesla), CHCTEMbI MaTEpUAIbHBIX TOUEK. IMIYJIbC CUIIBI M M3MEHEHHE UMITYJIbCa Tea.
3aKOH COXpAaHEHUs UMITYJIbca. PEaKTUBHOE IBUKEHHUE.

PabGora cuiipl. MOIIHOCTH CHJIBI.

Kunetnueckas sHeprus MaTepuagibHON TOUYKU. Teopema 006 N3MEHEHUH KMHETHYECKOM SHEPTHUH.

[ToreHunanbHas sHeprus. [loTeHnanbHas 3HEprust yrnpyro aeopMUpoBaHHON NMpyKuHBL. [loTeHIIMaIbpHAas SHEPTHS Tela
BOJIM3M MOBEPXHOCTU 3EMJIH.

[ToTeHuMaIbHBIE U HEMOTEHI[UATbHBIE CUJIbL. CBSA3b Pa0OTHI HEMOTCHIIMAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3AKOH COXPAHCHUSI MEXAaHUYECKON SHEPTHUH.

Yupyrue v Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTpOUCTBa U MPAKTUYECKOE MPUMEHECHUE: BOJOMET, KOIIED, MPYKUHHBIN ITUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITyJIbca. PeakTUBHOE NBUKEHUE.

[Tepexoa MOTEHIIMAIBPHOM SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol

N3ydenne abCOIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MAasSTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHMUYECKON SHEPruu Tejia Ha MIPUMEpe PacTsHKCHHS Pe3UMHOBOTO
KTyTa.

Pa3nen 3. Mogiekyasipaasi puzuka u TepMOJUHAMHUKA

Tema 1. Ocnoevl MoneKyaApHO-KUHEMUYECKOUl meopuu

OCHOBHBI€ MOJIOKEHUST MOJIEKYISIPHO-KUHETUYECKOM TEOPUH U UX ONBITHOE 000CHOBaHUE. bpOyHOBCKOE JBUIKEHUE.
Hudbdysus. Xapakrep IBUKEHUS U B3aUMOJICUCTBUS YaCTHII BemlecTBa. Moenu CTpOCHHUSI Ta30B, KUIKOCTEN U TBEPIBIX
TeJ 1 00BSICHEHUE CBOMCTB BEIIIECTBA HA OCHOBE ITUX MojieNiel. Macca u pa3mepsl MoJiekys. KomuecTBo BemecTna.
[ToctrostnHast ABorazpo.

TennoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbscus.

Mopnens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO- KHHETUYECKON TEOPUHU UIEANbHOTrO raza. AOCOmoTHas
TEMIIEpATypa Kak Mepa CpelHE KHHETUYECKON YHEPTUH TEIIOBOTO IBMKEHHU JacTull rasa. [llkana remneparyp KenpBuna.
["a3oBbIe 3aKk0oHBI. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon Jlanerona. M3omnpoliecchl B HaeaIbHOM Ia3e ¢ MOCTOSTHHBIM



KOJIMYECTBOM BellecTBa. ['paduueckoe npencTaBieHue H30MPOIIECCOB: U30TEpMa, U30X0pa, 300apa. TexHuyeckue
YCTPOKCTBA U MIPAKTUIECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu

OnbITHI, AOKA3BIBAIOIINE IUCKPETHOE CTPOCHHE BEIIECTBA, (OTOrpaduu MOJICKYJ OPTraHMYECKUX COSTUHEHUH.

OmnbITel 110 UG Y3UHN KUAKOCTEH U ra30B. Mojies1b OpOYHOBCKOTO JIBH)KCHUS.
Mogaens onbita ITepHa.

OnbITHI, JIOKa3bIBAIOLIHE CYILIECTBOBaHHE MEXXMOJIEKYJIIPHOTO B3aUMO/IEHCTBUSL.
Monens, HUTIOCTpUpPYIOLIas IPUPOLY JaBJICHM ra3a Ha CTEHKH cocyla. ONbITl,  WUIIOCTPUPYIOLIME ypaBHEHHE
COCTOSTHUS UCATIBHOIO Ta3a, U30MPOLECCHI.

Yuenuueckui sxcnepumenm, nabopamopnsie pabomoi

OmnpeneneHue Macchl BO3yXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHUN 00bEMa KOMHATHI, TABICHUS U
TEeMIEepaTypbl BO3lyXa B HEH.

HCCHGI{OB&HI/IC 3aBUCHUMOCTH MCIKAY IIapaMCTpaMU COCTOAHUA Ppa3pCKCHHOI'O Ira3ad.

Tema 2. OcHOBBI TEPMOIMHAMHUKH

TepmoauHaMuueckass cucTeMa. BHYTpEHHssI dHEPrus TEPMOAMHAMUYECKON

CUCTEMBI U c1IocoObI €€ n3MeHeHus. KonnyecTBo TemioTsl U pabota. BHyTpeHH:s 3HEPIUsl OAHOATOMHOT'O H1€aJIbHOTO
raza. Buael Teruonepenayun: TEIIONPOBOIHOCTb, KOHBEKIMS, U3JIyUEHHE. Y IeNIbHAs TEMIOEMKOCTh BenlecTsa. KonmmuecTBo
TEIUTOTHI MPH TEILIONEpEaaye.

[Tonsitue 06 agunabarunom mpouecce. [lepBolit 3akoH TepMoiuHaMuKu. [I[puMeHeHre mepBoro 3aKkoHa TEPMOJTUHAMUKH K
uzornpoieccam. ['padudeckas unTepnperaiys padoThl rasa.

BTtopoii 3akon Tepmoaunamuki. HeoOpaTuMoCTh MpoIieccoB B Ipupoe. TernaoBsle  MamuHbl.  [[pUHIUIBL
JNEUCTBUS  TEIUIOBBIX  MAIIIMH.

[TpeoOpa3zoBaHus SHEPTUH B TEIIOBbIX MamnHax. KoaguureHt nosiesHoro neictus TemioBoil mamunsl. [{ukin Kapuo
U ero Ko (PUIMEHT MOJIE3HOTO ACHCTBUSA. DKOJIOTUUECKHUE MPOOIEMBI TEIIIOIHEPTETUKH.

Texaudeckue YCTPOMCTBA ¥ TMPAKTHUECKOE TMPUMEHEHHE: JABUTATEh BHYTPEHHETO CropaHus, OBITOBOM
XOJIOIWJIBHUK, KOHJIUITUOHED.
Jlemoncmpayuu

W3MeHeHne BHYTpEHHEHN SHEpruu Tela Mpy COBEpUICHUH pabOThl: BbUIET IPOOKU M3 OYTHUIKU MOJ AEUCTBUEM CKATOTO
BO3]lyXa, HarpeBaHue 3Qupa B JaTyHHOU TPYOKe IMMyTEM TpeHUs (BUACOJEMOHCTPALINS).
M3MeHeHne BHYTpEHHEN 3HEPIUM (TEMITEpATyphl) TENA IPU TEIUIONEpeaye.



OneIT M0 a1abaTHOMY PACHIUPEHHIO BO3yXa (OMbBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CrOPaHUs, PEAKTUBHOIO JIBUTATEIIS.

Yyenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepeHnune yaeabHON TEITOEMKOCTH.

Tema 3. Aepezamnuie cocmoanusa eeuiecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u koHAeHcanus. Micnapenue u kuneHue. AOCONIOTHAS U OTHOCUTENbHAS BIQKHOCTb BO3/yXa.
Hacpimennsiid nap. Y ienpHast TEII0Ta NapooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHHSI OT AaBJICHUS.

TBépnoe Teno. Kpucrammueckue u amopdHble Tesa. AHU30TPOIHUS CBOUCTB KPUCTAILIOB. KUAKHUE KPUCTAILIBI.
CoBpeMeHHble MaTepuaisl. [InaBnenue u kpuctammsamnus. Y 1eJapHas TerioTa miasieHus. Cyonumarus.

YpaBHeHUE TEMIOBOTO OaaHca.

TexHruYecKue yCTpoMcTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU
MOJIYYEHHS] COBPEMEHHBIX MaTEpHUaIOB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBHIICHHBIX NTapoB. Kumenue npu noHW>kKeHHOM JAaBiieHuU. CriocoObl U3MEpPEHHsI BIIaXKHOCTH.

HabGnronenue HarpeBaHus U IJIaBJIEHUS KPUCTAIUTMYECKOTO BellecTBa. JleMOoHCTpalus KpuCTalioB.

Yyenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepeHre OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa.

Pa3znen 4. JiekTpoauHaAMHUKA

Tema 1. dnekmpocmamuxa

OnexTpuzanms Tell. DIEKTPUIeCKuil 3apsaa. J(Ba Buaa 3JeKTpUYECKUX 3apsaaoB. [[poBOAHUKN, AUIIEKTPUKH U
NOJIYIPOBOJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsija.

B3anmoneiictBue 3apsnoB. 3akoH Kynona. TouedHbIN 2JIEKTPUYECKUM 3apsll. DJIEKTpuueckoe 1one. HampsEéHHOCTD
aneKkTpudeckoro mosst.  IIpuHimn

CYIIEPIIO3ULINU EKTPUUECKUX MOJIEN. JIMHUK HANIPSKEHHOCTH AJIEKTPUUYECKOTO TOJIS.

Pabota cun anexktpocratudeckoro nosis. [lorennuan. Paznocts noreHunanos. [IpoBOJHUKY U JUAIEKTPUKH B
AIEKTPOCTATUYECKOM MoJie. Jlusnexkrpuueckast MpOHUIAEMOCTb.

OnekTpoéMkocTb. KoHnieHcaTop. DIeKTPOEMKOCTh IIOCKOr0 KOHAEHCATOpa.

DHEpPrus 3apsHKEHHOTO KOHJIEHCATOPA.

TexHH4eCcKre yCTPOMCTBAa U MPAKTUUECKOE TPUMEHEHHE: AIEKTPOCKOII, JIEKTPOMETP, AIEKTPOCTATUUECKAS 3aIlNTA,
3a3eMJICHUE AIICKTPOMPUOOPOB, KOHJIEHCATOP, KOMMMPOBAIBHBIN aIllapaT, CTPYHHBIA IPUHTED.



Llemoncmpayuu

VY CeTpoiicTBO M MPUHIIKIT IEUCTBUS dJIeKTpoMeTpa. B3anMoaeiicTBue HarIeKTpU30BaHHBIX TEN.

DIIEKTPUYECKOE TOJI€ 3aPsKEHHBIX Ted. [[pOBOITHUKY B 3JIEKTPOCTATUYECKOM M0JIE. DIEKTPOCTATUUECKAS 3allUTA.

JIMPAEKTPUKH B 3JIEKTPOCTATUIECKOM TIOJIE.

3aBUCUMOCTh AIEKTPOEMKOCTH  IUIOCKOTO KOHAEHCAaTOpa OT IUIONIA/IN IJIACTHUH, PACCTOSHUAS MEXIY HUMU U
JTUBJIEKTPUYECKON IPOHUIIAEMOCTH. DHEPTHUA 3apsKEHHOTO KOHIEHCATOPA.

Yyenuueckuii oxcnepumenm, nabopamopmsie pabomul

N3mepenune 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit Inekmpuueckuit mok. Toxu é paznuunsix cpeoax

DNEKTPUYECKUM TOK. YCJOBHUSI CYIIECTBOBAaHUSI dJIEKTpUUYECKOro Toka. Mcrounuku Toka. Cuia Toka.
[Tocrosiunbiii ToK. Hanpsikxenue. 3akoH OMa 7151 ydacTKa LETH.

DIIEKTpUYECKOE CONPOTHUBJIEHUE. Y IEIBHOE COIPOTHUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, MAPAIIIENBHOE, CMEIIAHHOE COEAMHEHHE TPOBOIHUKOB.

Pabota ANEKTPUYECKOTO  TOKa. 3akoH  Jxoyms—JleHma. MOIHOCTB 3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIAsi CUJIa U BHYTPEHHEE COMPOTHBIICHHE MCTOYHUKA TOKa. 3aKoH OMa JJisl MOJHOM (3aMKHYTOM )
ANEKTpUYECKON 1enu. KopoTkoe 3aMbIKaHue.

DIIEKTpOHHAA MPOBOJIUMOCTh  TBEPABIX  METAUIOB.  3aBHCHUMOCTH CONMPOTUBIICHUS METAIOB OT
TeMriepaTypbl. CBEpXIpPOBOAUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYyYKOB.

[lomyrmpoBOIHUKM. CoOcTBeHHast U [pUMECHAas IPOBOAMMOCTB MOJYNPOBOAHUKOB. CBOKcTBA p—-
nepexoja. [loaynpoBogHIKOBBIE TPUOOPHI.
DIIEKTPUYECKUI TOK B pacTBOpax M  pacijasax  JJIEKTPOJIUTOB.

9H€KTpOJ'H/ITI/I‘ICCKaH Jucconuanms. 9J'I€KTpOJ'II/13.

DJIEKTPUYECKHM TOK B razax. CaMOCTOSTENBHBIN U HECAMOCTOATENbHBIN pa3psan. Monnus. [Ima3ma.

TexHrYecKue yCTpocTBa U MPAKTUYECKOE IPUMEHEHNE: aMIIEPMETP, BOJIBTMETP, PEOCTaT, HCTOYHUKHU TOKA,
3JIEKTpOHArpeBaTeNbHbIE TPUOOPHI, FJEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUSI, BAKYYMHBIN JHO]I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TNOM, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HapsHKEHUSI.

3aBUCUMOCTh COIPOTUBIICHUS LUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUTOIIAIN ONEPEYHOTO CEUEHUS U
Matepuana. CMeaHHOe COeIMHEHNE POBOIHUKOB.



[Ipsimoe U3MEpPEHUE DIIEKTPOABIKYINEH cuibl. KopoTkoe 3amblKaHME rajlbBaHUYECKOIO MIEMEHTA U OLEHKA
BHYTPEHHETO COMPOTUBICHUS.

3aBUCUMOCTB COITPOTUBIICHHS METAJUIOB OT TeMIeparypsl. [[poOBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBo#t pa3ps U IPOBOAUMOCTb BO3yXa. OHOCTOPOHHSIS POBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

M3yyeHue CMENIaHHOI0 COEIMHEHHSI PE3UCTOPOB.

W3mepeHne 3eKTPOIBHXKYIIEH CHIIBI MCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habmroienue anexkrposnusa.

Me:xnpeaMeTHbIe CBA3H

N3yuenune kypca ¢pusnku 6a3oBoro ypoBHs B 10 kiacce oCcyIIecTBISETCS C YUETOM COAEPKATEIBHBIX MEKIPEAMETHBIX
CBs3€M ¢ KypcamMu MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meorxcnpeomemnvle nonsimusi, CBAI3aHHBIE C N3YYEHUEM METO/I0B HAYYHOTO MO3HAHUS: SIBJIEHUE, HAYYHbIN (DaKT, TUIIOTE3A,
(du3nyeckas BeIUUHHA, 3aKOH, TEOPHs, HAOJI0/IEHNE, SIKCIIEPUMEHT, MOJIETMPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pellieHHE CUCTEMbl YPaBHEHHM, TUHENHas QyHKLMS, MapadoJia, Turnepoosia, uX rpapuku U CBOMCTBA,
TPUTOHOMETpUUYECKUE (PYHKIIUU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mmexannueckoe IBUKEHHE B )KUBOU NPUpPoAE, TP Py3usi, ocMOC, TEMIO0OOMEH KUBBIX OPraHU3MOB (BU/IbI
TEIJIoNepeaaut, TEMJI0BOE PABHOBECHE), DIIEKTPUUECKHE SIBJICHUS B )KUBOM MPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA, MOJSIpHAs Macca, TEIJIOBBIE
CBOMCTBA TBEPABIX TEJ, XKUAKOCTEU U

ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIIIOB, AIEKTPOJUTUYECKAS JUCCOLIMALINS, TaIbBAHUKA.

l'eoepaghus: BaxXHOCTh BO3yXa, BETPHI, 0apPOMETP, TEPMOMETP.

Texnonozcus. npeodpa3oBaHKE IBIKEHUM C UCIIOIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE, TTOAIIUTTHUKH,
MCIIOJIB30BaHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE (pakeTa, BOAOMET U IPYTHE), IBUTATE]Ih BHYTPEHHETO CTOpaHus,
napoBasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJTYYEHUs COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIC
HAaHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH, DJICKTPOCTATUYECKAs 3aIUTA, 3a3eMJICHHE AJIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIN
MPUHTED, MIEKTPOHATPEBATENbHBIC TPHUOOPHI, AIEKTPOOCBETUTEIBHBIC MPUOOPHI, TaTbBAHUKA.

11 KITACC

Paznen 4. DnekTpoamHamMuKka



Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[TocTtostHHBIE MarHUThI. B3anmMoaeicTBIE MOCTOSIHHBIX MAarHUTOB. MaruuTHoe nosie. BeKTop MarHuTHOM WHAYKIIHH.
[IpyHLIMT CyNEepO3UIMY MATHUTHBIX NOJIEH. JIMHUY MarHUTHON MHAYKUMK. KapTuHa TMHUNA MAarHUTHOW MHAYKIUU OIS
MOCTOSTHHBIX MarHuTOB.

MarauTHoOE€ 1oJie MpoBOHUKA C TOKOM. KapThHa TMHUN UHAYKIIMA MATHUTHOTO HOJISI JNIMHHOTO MPsIMOTO MPOBOJAHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH ¢ TOKOM. OnbIT Ipcrena. BzanmoelicTBue MpoOBOJIHUKOB C TOKOM.

Cuita AMnepa, €€ MOlyJIb U HaIpaBJICHHUE.

Cuna Jlopenna, e€ MOy U HampaBieHue. /[BrkeHne 3apssKeHHON YacTUIIbl B OTHOPOJTHOM MarHUTHOM mosie. PaboTa
cuiibl JIopeHua.

SBneHue 31eKTpoMarHuTHOW UHAYKIUU. [I0TOK BEKTOpa MarHUTHOW MHIYKIIMU. DJIEKTPOABIKYIIAs CUJIa MHTYKIIUH.
3aKOH 3JIEKTPOMAarHuTHOW HHAYKIuu Papazes.

BuxpeBoe s5ekTpruueckoe mojie. IIEKTPOABMKYIIAs CHUJIa MHIYKIIMY B TPOBOJIHUKE, IBHXKYIIEMCS IOCTYIIATENIBHO B
OJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTD. SIBIIEHHME CAMOMHIYKIIMA. DIEKTPOJIBUKYIIAsA CHUJIa CAMOWHTYKIIUH.

DHEPrusi MArHUTHOTO MOJIS KATYIIKH C TOKOM. DJIEKTPOMAarHuTHOE ITOJIE.

TexHn4eckre yCTpOMCTBa U MPAKTUUECKOE MMPUMEHEHHE: TTIOCTOSHHBIE MATHUTHI, JIEKTPOMATHUTHI, JIEKTPOABUTATEND,
YCKOPUTENM 3JIEMEHTAPHBIX YACTHUL], UHAYKIIMOHHAS TI€Yb

Jlemoncmpayuu
OmneIT Opcrena.
OTKJIOHEHHE DJIEKTPOHHOIO MTy4YKa MAarHUTHBIM T0JIeM. JIMHUY UHAYKIIUA MAarHUTHOTO TIOJIS.
B3anmoneiicTBre AByX MPOBOAHUKOB ¢ TOKOM. Crita Amnepa.
JevictBre cuibl JIopeHia Ha HOHBI AJIEKTPOJIUTA. SBIECHHUE JIIEKTPOMATHUTHOM UHAYKIIHH.
[IpaBuno Jlenna.
3aBUCUMOCTD DJIEKTPOJBIKYIIEH CUJIBI MHIYKIIMU OT CKOPOCTH M3MEHEHHS MAarHUTHOTO MOTOKA.
SIBieHrE CaMOMHAYKIIWH.
Yuenuueckuii axcnepumenm, nabopamopmvie pabomol
N3yueHre MarHUTHOTO TOJISI KATYIIKH C TOKOM.
HccnenoBanue AeiMCTBUS MOCTOSIHHOIO MarHWTa Ha paMKy ¢ TOKOM. VcciaenoBanue BIeHUs JIEKTPOMArHUTHOM
WHYKIIHH.



Pasnen 5. Kore6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHvle KONeOanus

Konebatenbnas cuctema. CBoOOAHBIE MexaHUUecKHe kojeOanus. ['apmonnyeckue xonebanus. [lepuon, yacrora,
amIuinTya u ¢asza konebanuil. [IpyxuHHbINA MasTHUK. MaTeMaTuyecKuii MasTHUK. Y paBHEHUE TapPMOHUYECKUX KOJIeOaHU.
[TpeBpareHre sHEPruu Npy rAPMOHUYECKUX KOJICOAHUSX.

KonebaTenbhblil koHTYp. CBOOOHBIE AIEKTPOMArHUTHbIE KOJIeOaHUs B U1€aJIbHOM KOJ1€0aTeIbHOM KOHTYpe. AHAJIOTUs
MEXIY MEXaHUYECKUMHU U 3EKTPOMArHUTHBIMU KoseOanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHHsI SHEPTHH B
UJEAIBHOM KOJIEOATEIIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaromux KoyieOaHusX. BbIHy X /1eHHbIE MeXaHNYecKHe KojeOanus. Pezonanc. BeinykeHHbIE
3JIEKTPOMarHUTHBIE KOJIeOaHusl.

[TepemenHslil Tok. CUHYCOMANBHBIA TEPEMEHHBIN TOK. MOIIHOCTD IEPEMEHHOTO TOKa. AMIUIMTYHOE U JEHCTBYIOLIEE
3HAYECHHE CHUJIbI TOKA U HAIIPSKCHMUSL.

Tpancpopmarop. [Ipon3zBoacTBO, nepenava U NOTpPeOIECHUE EKTPUUECKONU SHEPTUU. DKOJIOTHUECKUE PUCKH PU
IIPOU3BOJICTBE JIEKTPOIHEPTrUuu. KynbTypa UCIOIb30BaHUS JIEKTPOIHEPTUHU B MOBCETHEBHOM KU3HU.

TexHru4ecKue ycTpocTBa U MPAKTUUECKOE IPUMEHEHHUE: AIEKTPUUYECKUI 3BOHOK, TEHEPATOP IEPEMEHHOIO TOKA, JIMHUH
IIEKTpOIIEpEaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJjieOaTeNbHONW CHUCTEMbl (TIPYXUHHBIM WM MAaTEeMAaTHUYECKUI MasiTHUK).

HaOmronenue 3aryxatomux kojiebanuid. McciienoBanue CBOMCTB BEIHYKICHHBIX Kojiebanuit. HaOmonenue pe3oHanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuiorpaMMbl (3aBUCUMOCTH CHITBI TOKA M HAMIPSKEHHSI OT BPEMEHH) IJIS1 DJIEKTPOMArHUTHBIX KOJICOaHUIA.

Pe3onanc mpu nocnenoBaTeIbHOM COSTUHEHUH PE3UCTOPA, KATYIIKM WHAYKTUBHOCTH M KOHJEHCATOPA.

Mopenb TUHUH SJEKTPOIIepe1adn.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

HccnenoBanre 3aBUCUMOCTH TIEPHOJIAa MAJIbIX KOJIEOAHUH Tpy3a Ha HUTH OT JJIMHBI HUTH U MacChl Tpy3a.

HccnenoBanue mepeMeHHOTO TOKA B IIETIH U3 MOCIIE0BATEILHO COCTUHEHHBIX KOHIEHCATOPA, KATYIIKH B PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60JIHbI

MexaHudeckue BOJIHBI, YCI0BUS pacnpoctpadenus. [lepuosa. CkopocTs pacnpocTpaHeHus U JuiiHA BOJHBL. [lonepeunbie
Y TIPOJI0JIbHBIE BOJIHBL. IHTEpdepenms u nudpakiius MeXxaHH4eCKUX BOJTH.

3ByK. CKOpocCTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa. DJIEKTPOMArHUTHBIC BOJIHBI. Y CJIOBUS U3TyUCHUS
AJICKTPOMArHUTHBIX BOJIH.



B3anmnas opuenTauusa BektopoB E, B, V B aniekTpomarauTHo BosiHe. CBOKWCTBA AIIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
pesioMJIeHUE, oJspu3anys, Audpaknus, narepdepernus. CKOpoCcTh IEKTPOMArHUTHBIX BOJIH.

[I[Ixana »sneKTpoMarHuTHHIX BOJIH. [I[puMeHeHre 3IEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY.

[IpuHUMTBI paANOCBS3U U TeeBUICHUS. Pagnonokaius. DJIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckne ycTporucTBa U NPaKTUIECKOE MPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI, YJIBTPA3BYKOBAsi JUArHOCTUKA B
TEXHUKE U MEUIIMHE, paJlap, paJuonpuéMHUK, TeIEBU30p, aHTeHHA, Tesnedon, CBY-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpOCTPAHCHHE ITOMIEPEUYHBIX U TTPOIOJIBHBIX BOJTH. KosteO:mromeecs Teno Kak MICTOYHUK 3BYKA.

HabGmrogenue orpakeHus: M MpeoMIIeHUs] MeXaHUuYecKuX BoIH. Habmonenue uateppepeHnu u iuppakiuu
MEXaHHUYECKUX BOJIH. 3BYKOBOM PE30HAHC.

HaOnronenre cBsi3U TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOM M 4acCTOTOM KoJieOaHUIA.

HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEIOMIIEHUE, MOIspU3alus, JuppaKuus,
UHTEpPEPEHITHS.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpamonuHerHOE pacIpOCTpaHEHUE CBETA B OTHOPOIHOMU cpene. JIyu cBeTa. ToueuHbli
VCTOYHHK CBETA.

OTpaxeHue cBeTa. 3aKOHbI OTpaxkeHus cBeTa. [locTpoenne n300paxeHnii B IOCKOM 3epKaje.

[Ipenomnenue cBera. 3aKOHbI MPETOMIICHHS cBeTa. AOCONIOTHBIN MOKa3aTeNb npejaomiieHus. [lonHoe BHyTpeHHee
oTtpaxxeHue. [IpenenpHbIil yrol MOJIHOrO BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiioxHbIM cocTaB 6emoro cseta. L[per.

Cobuparomiyie u pacceuBaromiye JuH3bl. ToHkas nrH3a. DOKYCHOE pacCTOSHUE U ONTHYECKAs! CUJla TOHKOM JIMH3BI.
[TocTpoenune n300pa>keHnii B COOMPAIOIINX U PACCEHBAIOIINX JIMH3aX. DOpMyIia TOHKOM JTMH3bI. Y BEJIMYCHHE, TaBAEMOE
JIMH30M.

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBas ontuka. ntepdepenuns ceera. KorepeHTHbIE HCTOYHUKHU. Y CIOBHS HAOMIOIEHN MAKCUMYMOB 1 MUHUMYMOB
B MHTEPHEPEHIIMOHHON KApTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus ceeta. AudpakiuronHas pemerka. Y cjaoBue HaOII0IeHUs TJIaBHBIX MAaKCUMYMOB TIPH MaIeHUH
MOHOXPOMaTHUYECKOT0 CBETa Ha JUPPAKIIMOHHYIO PEHIETKY.

[Tongapuszauus ceera.

TexHruecKue yCTpoMCcTBa U MPAKTUUECKOE MPUMEHEHUE: OUKH, JIyna, (poToarmapar, MpOeKIMOHHbIN anmnapar,
MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS ONTHKA, TU(PPaKIIMOHHAS pEHIETKA, TIOJIPOUI.



Llemoncmpayuu

[TpsimonuHeitHOe pacrnpoCcTpaHEHUE, OTPAKEHUE M NPEJIOMIIEHHE CBETa.

OnTuueckue npudOpsI.

[TonnHOE BHyTpeHHee oTpaxeHnue. Mozenb cBeToBofa. MccaenoBanue CBOWCTB N300paXKeHU B IMH3AX.
Mopaenu Mukpockona, Teneckona. Hadmonenue nareppepenunu ceera. Habmonenue nudpakiuu cBera.
Habmonenue nucnepceun ceera. [lonydenue cnekTpa ¢ HOMOUIBIO IPU3MBI.

[Tosyuenue criekTpa ¢ MOMONIIbIO AUPpaKIMOHHON peméTku. Habmonenne nonsipusanuuy cBeTa.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomsi

W3mepenne nokaszarens npeaoMieHus ctekia. McenenoBanue cBoiicTB n300pakenuii B muH3ax. Habmonenue aucnepcun

CBC€Ta.

Pa3nen 6. OcHOBBI cHIeIHATBLHOM TEOPUH OTHOCUTETbHOCTH

['paHuIIBI NPUMEHMMOCTH KJIACCHYECKON MexaHUKHU. [IocTymaTel cienuantbHO TEOPUH OTHOCUTEIIBHOCTH:
WHBAPUAHTHOCTBH MOJYJISI CKOPOCTH CBETa B BAKyyM€, IPUHIIMII OTHOCUTEIBHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILCHHUE JUIVHBI.

DHEPrysl U UMITYJIbC PEIATUBUCTCKON YACTUIIBI.

CBs13b MacCHI ¢ BHGPFPICI;’I U UMITYJIbCOM pCHHTHBHCTCKOﬁ JaCTHUIBbI. 9Hepm51 IIOKO4I.

Paznen 7. KBantoBas ¢pusuka
Tema 1. Dnemenmoi KeanmM o0 ONMUKU
®otonsl. Popmyna [lnanka cBa3u 3HEpruu GOTOHA € €ro YaCTOTON. DHEPTHUS U UMITYJIbC (POTOHA.

OtkpriTre u uccneaoanue gororpdexra. Onbitel A. I'. Cronerosa. 3akonsl porodddexra. YpaBHeHHEe DUHIITEHHA 715
dotorpdexra. «KpacHas rpanuna» dpororddekra.

Jasnenue ceera. OnbiTel I1. H. JIebeaeBa. XuMmudeckoe IeHCTBUE CBETA.

TexHuueckue YCTPOICTBA M MPAKTUYECKOE NpUMEHEHHE: (OTOIJIEMEHT, GOTOJATUHK, COJTHEUHAs OaTapes,

CBCTOAHNOA.

Jlemoncmpayuu

®o1or¢d(DHeKT Ha yCTAaHOBKE € IMHKOBOMW I1acTUHOMU. MccinenoBanne 3akoHOB BHEHTHETO (hoTo3ddexra.
Ceeroanon. Comneynas 6aTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbitTel Pesepdopna o paccesauto o -uactuil. [Inanerapuas moaens aroma. [loctynatst bopa.



W3nydenue u noriomieHrue (oTOHOB IPH MEPEX0/Ie aToMa C OJHOTO YPOBHS dHEpTUuu Ha Apyroi. Buasl cniektpoB. CiekTp
YPOBHEW 3HEPTUH aToMa BOAOPO/Ia.

BonnoBble cBoiicTBa yacTuil. Boinsl ae bpoina. KopnyckyisipHO-BOJIHOBOM Tyaiu3Mm.
CHOHTaHHOE U BBIHYKJICHHOE U3TyYCHUE.

TexHuuecKkue ycTpoicTBa U MPAaKTUUYECKOE MPUMEHEHUE: CTIEKTPAJIbHBIN aHaIHU3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIMI
KOMITBIOTED.

Llemoncmpayuu
Mogens onbita Pesepdopaa. Onpenenenne QJIMHBI BOJIHBI JIa3epa.
HaOmronenne nuHeyaThIX CIIEKTPOB U3 ayueHus. Jlazep.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabonivl
HabmroneHue TMHeN4aToro crexkTpa.

Tema 3. Amommuoe a0po

3KC1’ICpHMCHTBI, A0Ka3bIBAOIIHUEC CJIOKHOCTb CTPOCHHUA AOpa. OTKpBITI/IG PadIuOaKTHBHOCTH. OnbITHI Pe3ep¢)opz{a I10

OIIPCACIICHUIO COCTAaBa PAINOAKTHBHOI'O U3 TYUCHU . CsoiicTBa anb(ba-, 6eTa-, raMma-u3JIy4CHU:A. Bausnaue
PAaAOAKTUBHOCTH Ha JKUBBIC OPIraHU3MBbI.

OTkpeiTHE IPOTOHA U HEUTpoHA. HykinonHas monens sapa ['eitzen0epra— Banenko. 3apsia sapa. MaccoBoe 4ucIo sapa.
N30TOIBL.

Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. 'amma- u3nydeHue. 3aKOH paJuOaKTUBHOIO paclaja.
DHeprus CBsA3M HYKIJIOHOB B sizipe. Snepubie cuibl. JleekT maccel aapa. AnaepHeie peakuuu. Jlenenue u cuHTes saep.

Anepubiii peaktop. TepmosinepHblii cuHTe3. [IpoOseMbl U NEPCHEKTUBBI AACPHON IHEPTETUKH. DKOJIOTHUYECKUE
aCIIEKTHI SIIEPHON SHEPIETUKH.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.
MeTto b1 HAOMIOEHUS U pErUCTPaALlK 3JIEMEHTAPHBIX YacTHUL.

dyHIaMeHTaIbHbIe B3aUMOACHCTBUSA. ENMHCTBO (hM3udecKkoil KapTUHBI MUpA. TEXHUUECKUE YCTPOMCTBA M MPAKTHIECKOE
MIPUMEHEHHE: TOZUMETP, Kamepa

Buibcona, sinepHblil peakTop, aTomMHasi bomoa.
Jlemoncmpayuu

CY€TUnK HOHU3UPYIOMIMX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padomoi
HccnenoBanue TpekoB YacTHIL (IO TOTOBBIM (hoTOrpadusim).



Pa3znen 8. Dy1eMeHTbI aCTPOHOMMH M ACTPOPUBUKHU

Oransl pa3BUTUs acTpoHOMHUU. [IpuKiiaqHOEe 1 MUPOBO33pEHUECKOE 3HAYEHHE ACTPOHOMUMU.

Bun 3Bé3anoro ne6a. Cospe3ausi, spkue 3BE3/1bI, MIAHETHI, UX BUANMOE JIBHKEHUE.

ConneuHas cucrema.

Connue. ConHeynast akTuBHOCTh. MlcTounnk sHeprun ConHua v 3B€31. 3BE3/1bl, NX OCHOBHBIE XapAaKTEPUCTUKH.
JlnarpaMMa «CHeKTpaIbHBIN KIacC — CBETUMOCTBY. 3BE3/bI INIABHOW MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JJIsl 3BE3J IJIABHOM IOCIEA0BAaTEIbHOCTU. BHYyTpeHHee cTpoeHue

3B&3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXO0KACHUU U 3BOTOINH CONMHIA U 3BE3/. DTallbl )KU3HU 3BE3].

Mueunsiii [TyTs — Hamia I'anaktuka. [Tonoxenue u asmwxkenue Connua B ['anaktuke. Tunel ranaktuk. Paguoranaktuku u
KBazapbl. YEpHBIE ABIPHI B Ipax raJaKTHK.

Bcenennas. Paciiupenue Beenennoii. 3akon Xa606sa. Pazoeranue rajiakTuk.

Teopus bonbsioro B3peiBa. PenukroBoe usiydueHue.

Macmrabnas crpykrypa Beenennoii. Metaranakrtuka. Hepeménnbie mpo6sieMbl aCTpOHOMUM.

Yuenuuecxue nabnrooenus

HaGnronenust HeBOOpy>XKEHHBIM TJ1a30M C UCTOJIB30BAHHUEM KOMIBIOTEPHBIX MPUIIOKEHUHN ISl ONIPEIEIICHUS MTOJIOKEHUS
HEeOECHBIX OOBEKTOB HA KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1us CEeBEPHOIro MOJyIIapus U IPKUE 3BE3IbI.

Habmonenus B treneckon JlyHsl, mianet, Mieunoro IlyTu.

O0o01maomiee MOBTOPEHUE

Ponb ¢usnku u acTpoOHOMUN B IKOHOMHYECKOM, TEXHOJIOTUYECKON, COIIMAIBHON U ATHUECKOM cepax JAesITeIbHOCTH
YEJIOBEKA, POJIb U MECTO (DU3UKU U aCTPOHOMHUHU B COBPEMEHHOM HAYYHOUM KapTUHE MUPA, POJIb GU3HMUECKONU TEOPUH B
(bopMHpOBaHUU MPEACTABICHUN O (PU3MUECKON KapTHHE MHPA, MECTO (PU3UUYECKON KAPTUHBI MUPA B OOIIEM pSTY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MTPEJACTABICHUN O MPUPO/IE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kiacce oCyiecTBIsSETCS ¢ y4€TOM COJIEPIKATEIIbHBIX MEKIPEIMETHBIX
CBsI3€H C KypcamMu MaTeMaTUKH, OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie noHsimusi, CBI3aHHBIE C U3YYCHUEM METOJIOB HAYYHOTO TTO3HAHUS: SIBJICHHE, HAYYHBIN (haKT, TUIoTe3a,
dbuznyeckas BeIMYMHA, 3aKOH, TEOpHsl, HAOJIIOAeHUE, SKCIIEPUMEHT, MOACITUPOBaHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuxa: penieHrne CUCTEMbl YpaBHEHUH, TPUTOHOMETpHUYECKUe (YHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHO€ TPUT'OHOMETPUUYECKOE TOKIECTBO, BEKTOPHI U UX MPOECKIIMU HA OCH KOOPAUHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOIHBIC AIIEMEHTAPHBIX (DYHKITH, MPU3HAKY TTOI00MS TPEYTOJIBLHUKOB, OMIPEIeTIeHNE TUTOMAAN TIIOCKUX GUTYp U
00bEMa Te.



buonoeusa: snextpuueckue sIBICHUS B ®KUBOUM NpUPOJIE, KOJeOaTeNbHbIE ABUKEHUS B dKUBON NPUPOJIE, ONTHUECKUE
SIBJICHUS B )KMBOU MPUPOJIE, NCUCTBUE PAAUALINY HA KUBBIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJI, KPUCTAILIMYECKAsA CTPYKTypa TBEPABIX TEJI, MEXaHU3MbI 00pa30BaHUs
KPUCTAJUIMYECKOU PEIIETKU, CIEKTPAJIbHBIA aHAJIN3.

l'eoepaghus: MmarHUTHBIE MTOJTIOCA 3€MJTH, 3aJI€)KH MAarHUTHBIX Py, HOTOChEMKA 3eMHON TOBEPXHOCTH, MPECKA3aHUE
3EMJIETPSACEHU M.

Texnonozus: TAHAM ICKTpOIEpeiad, TeHepaTOp MEPEMEHHOTO TOKa, JIEKTPOABUTaTeh, UHIYKIIMOHHAS TIeYb, pajaap,
paaronpUEMHIUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neds, MpOeKIIMOHHBIN anmnapat, BOJIOKOHHAS OTITHKA, COJTHEUHAS
OaTapes

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeaMera «Ou3uka» Ha ypoBHE CpeaHero oo1iero oopaszoBanusi (0a30BbIil YPOBEHb) TOKHO
00ecIeunTh JOCTIKEHNE CACAYIOMNX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB.

JINYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOTro nmpeameTa «Duznkay A0JIKHBI OTpakaTb TOTOBHOCTb U CIIOCOOHOCTh
00y4Jaronmxcsi pyKoBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3HUIINEH JIMYHOCTH, CUCTEMOMN IIEHHOCTHBIX
OpHMEHTAIW, TO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IEHHOCTSIM POCCUMCKOTO
00111eCTBa, PaCIIMPEHUE KUZHEHHOTO OMbITA U ONbITA AESTEIBLHOCTH B MPOIIECCE peaTu3alMi OCHOBHBIX HAIllpaBJICHUI
BOCHUTATEIILHON AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rPa’kIaAHCKOT0 BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIMU 00YHAOIIErOCsl KaK aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO
00111eCTBa;

MIPUHSTHE TPAIUIIMOHHBIX  OOIIEYETIOBEUECKUX  T'YMAaHUCTHUECKUX U JIGMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSTEIbHOCTh B MHTEpPECaX IPakIaHCKOTO OOIIEeCTBa, y4aCTBOBATH B CAMOYIIPABIICHUN
B 00pa3oBaTeIbHOM OpraHU3alnu;

yYMEHUE B3aMMO/ICHCTBOBATH C COIIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C MX (DYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCThH K TYMaHUTApPHOU U BOJOHTEPCKOM AESITENIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHUS:

c(hOopMHUPOBAHHOCTH POCCUICKOMN rpak 1aHCKOU UJICHTUYHOCTH, IAaTPUOTU3MA;



IICHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHSIM POCCHICKHMX YUEHBIX B 00JIACTH (HU3UKH U
TEXHUKHU;

3) JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO IMOBEICHUS; CIIOCOOHOCTh OIICHHBATh CHTYAIHIO U
IPUHUMATh OCO3HAHHBIC PEICHUS,

OPHEHTHPYSACh Ha MOPaIbHO-HPABCTBCHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJC B ACITEIBHOCTH YUEHOTO;

OCO3HAHUE JIMYHOTO BKJI]a B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) ICTETHYECKOT0 BOCIIMTAHHUS:

3CTETHYECKOE OTHONICHHUE K MUPY, BKIIFOUask 3CTETUKY HAyYHOT'O TBOPUECTBA, IPUCYILET0 (PH3MUCCKOI HayKe;

5) TPYAOBOT0 BOCIIUTAHUSI:

UHTEpEC K pa3IndHbIM cepam mpodhecCHOHANTBHOM ACITSIbHOCTH, B TOM YHCIIC CBA3aHHBIM ¢ (PU3NKOM U TEXHUKOH,
yYMEHHE COBEpIIaTh 0CO3HAHHBIN BHIOOD OyayIIel NpohecCur U peain30BbIBATh COOCTBEHHBIC KU3HCHHBIC TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHUIO B 00JaCTH (DU3UKH Ha MPOTSIKCHUN BCEH KU3HHU;

6) IKOJIOTHYECKOT0 BOCIIMTAHUS:

c(OpMHUPOBAHHOCTh 9KOJIOTMYECKOM KYyJIbTYpbI, OCO3HAHHE TJI00AJIBHOTO XapaKTepa 3KOJOTHUSCKUX MPOOJIeM;

IUTAHUPOBAHKME U OCYIIECTBICHHE ICHCTBUI B OKPY’KAIOIICH Cpe/ic Ha OCHOBE 3HAHUS IIEICH YCTONUNBOTO Pa3BUTHS
4eJI0BEUCCTBRA;

pacimpeHue OTBbITa JIEATEIBHOCTH DKOJIOTMYECKOW HAIPaBICHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUM 110
busuke;
7) HEHHOCTU HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKOI HAYKU;
OCO3HaHUE [IEHHOCTH Hay4YHOU JesATEIbHOCTH, TOTOBHOCTD B MTPOLIECCE U3YUEHUs (PU3UKH OCYIIECTBIIATH MPOEKTHYIO U
MCCJIEIOBATENBCKYIO JEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDHI

Ilo3HaBaTe/ibHBbIC YHHBeEpPCaJbHbIe yueOHbIe JelcTBUuS ba3oBble Jlornueckne 1eicTBus:

CaMOCTOSITEJIBHO dbopMynupoBaTh UM aKTyaJIM3UpOBaTh  MpoOJIEMy, paccCMaTpUBaTh €€ BCECTOPOHHE;
ONPENETATh LENIH ACATEIIBHOCTH, 3aJ1aBaTh MHapaMeTPbl U KPUTEPUHU HUX JOCTHKCHUS,

BBISBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B  PACCMATPUBAEMBIX (PU3MUECKUX SBJICHUSX;
pa3pabaThiBaTh IJIaH peLIEHUs] MpoOJieMbl C YUETOM aHAIM3a MMEIOIIMXCA MATepUATbHBIX U HEMATEPHAIbHbBIX



pECypCOB;

BHOCUTH KOPPEKTHUBBI B IESITEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEJISIM, OLIEHUBATH PUCKH MTOCIEACTBUI
JIEATEIILHOCTH;

KOOPAMHUPOBATH U BBINOJHATE PabOTy B  YCIOBUSX  PeabHOr0, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICUCTBHS,

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX ITPOOJIEM.

Bba3oBble ucciaenoBaTebCKue 1eMCTBYA.

BIIAJCTh HAYYHOU TEPMHHOJIOTHEH, KIIOYEBBIMU MOHATUAMH U METoJaMU (U3UUECKOU HAYKH,

BJIAJICTh HABBIKAMHU yI€OHO-MCCIICIOBATEIHCKON M TIPOEKTHOMN ACATEIHPHOCTH B 00J1acTH (DU3UKH, CITOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbBHOMY MTOMCKY METOJIOB pelieHus 3a71a4 (PU3UIECKOr0 COJICPKAHUSI, IPUMEHEHUIO Pa3TUYHbIX
METOJ0B MTO3HAHUS;

BJIQJICTh BUAAMU JEATEIbHOCTHU IO MOJTYYEHUIO HOBOT'O 3HAHUSI, €T0 UHTEPIIPETAlMU, TPEOOPa30BAHUIO U TPUMEHEHUIO B
Pa3IMYHBIX YUYEOHBIX CUTYAIIUSIX, B TOM YHCIIE IPU CO3/1aHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DUBUKY;

BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBSI3HU U AKTYaJIM3UPOBATH 33]1a4y, BbIIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh
apryMEHTBI JUIsl JOKa3aTeIbCTBA CBOMX YTBEPIKICHUM, 3a7aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHaJM3UPOBATh MOJIYYEHHBIE B X0/1€ PELICHUS 33]]a4l Pe3yJIbTaThl, KpUTUYECKHU OLICHUBATh UX JIOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTH U (HOpMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbLHON IEATETbHOCTH, B TOM YHUCJIE MPU U3YYCHUH (QUBHKY;

JIaBaTh OIICHKY HOBBIM CUTYaIlMsM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;,

YMETh IEPEHOCUTD 3HAHUS TI0 (PU3MKE B MPAKTUUYECKYIO O0JACTh )KU3HEACITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIaCTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTb OpUTMHAIBHBIC MTOAXO/IbI U PEIICHHUS; CTABUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE
aJbTEPHATUBHBIC PEUICHUS.

Pabora ¢ undgopmanueii:

BJIAJICTh HABBIKAMU MOTyYeHUSI HHGOpMAIU (GU3MIECKOTO COJCPKaHUS U3 UICTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSITEIILHO
OCYIIIECTBIIATH MOUCK, aHAIN3, CUCTEMATU3AIUIO0 U UHTEPIPETALINIO HHPOPMAITUU Pa3IUYHbIX BUIO0B U (OpM
MpEACTABICHHUS;

OIICHUBATH JIOCTOBEPHOCTH MH(POPMAITUH;

WCITIOJI30BATh CPENICTBA MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUI B PEIICHUU KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U OPTraHU3AIMOHHBIX 33]1a4 C COOII0JIEHUEM TpeOOBaHUN YPTOHOMUKHU, TEXHUKH O€30TaCHOCTH,
TUTHEHBI, peCypcoCcOepekeH s, IPABOBBIX U ATUYECKUX HOPM, HOpM UHGPOPMAIMOHHON O€3011aCHOCTH;



CO3/1aBaTh TEKCThI (PU3UUECKOTO COJEPKAHMS B PA3IMUHBIX (popMaTax ¢ yd4€TOM Ha3HaUYCHUS] HHPOPMALIMU U LIETIEBOI
ayJIUTOPHUH, BEIOMpAsi ONTUMAIbHYIO (POpPMY MpeCTaBICHHS U BU3yaIH3aliu.

KoMMmyHuKaTHBHbBIE yHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS:
OCYIIECTBIISTH 00IIeHNE Ha YPOKax (DM3UKH U BO BHE-YPOUHOH NEATEITHLHOCTH;

pacrno3HaBaTh MPEANOCHUIKN KOHMIUKTHBIX CUTYAlUA U CMATYATh KOH(IMKTHL;

Pa3BEPHYTO M JIOTUYHO HM3J1araTh CBOIO TOUKY 3PCHHS C UCIIOJb30BAaHUEM SI3BIKOBBIX CPEJICTB;

MOHMUMATh ¥ UCTIOJB30BaTh MPEUMYIIIECTBA KOMAaHIHON ¥ MHINBUIYATIHbHOU paOOTHI;

BBIOMPATh TEMATUKY U METOBI COBMECTHBIX JEHCTBUN C yIETOM OOITUX HHTEPECOB U BO3ZMOKHOCTEH KaXKJIOTO WICHA
KOJUIEKTHBA;

MPUHUMATH IIEJIM COBMECTHOM JIeATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH ACHCTBUS 10 €€ JOCTHKEHUIO:
COCTaBJIAThH IUIAH ICUCTBUM, paclpeAeisaTh POJIU ¢ YIETOM MHEHUM YYaCTHUKOB, 0OCYKIaTh PE3yIbTaThl COBMECTHOM
padoThI;

OTICHMBAThH KaUueCTBO CBOETO BKJIA/Ia M KAKIOTO YIYaCTHUKA KOMAH/IbI B OOIITUH pe3ybTaT MO pa3pabOTaHHBIM KPUTCPHUSIM;

npejiaraTh HOBbIE MPOEKTHI, OIIEHUBATh UJICH C IMTO3UITMH HOBU3HBI, OPUTHHAILHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIIATH MMO3UTUBHOE CTPATETHUECKOE IMOBEJICHUE B PA3IMYHBIX CUTYAIUSAX, IIPOSBIATH TBOPUYECTBO U
BOOOpaKeHHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHBIC yHUBEpPcalbHbIe y4eOHbIe AeiicTBUst CaMoopranu3anusi:

CaMOCTOSITENIbHO OCYILIECTBIIATH I03HABATEIBHYIO JEATEIBHOCTh B 00J1aCTH (PU3UKH U ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI,
CTaBUThb U (POPMYITUPOBATH COOCTBEHHBIE 331aUH;

CaMOCTOSITENIBHO COCTABIIATH IUIAH PEIICHHS PACUETHBIX M KAUECTBEHHBIX 33/1a4, IIJIaH BBIITOJHEHUS IPAKTUYECKOU
paboThI ¢ YYETOM UMEIOLIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEINOUYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLIHsIM;

paciupsaTh paMKH y4eOHOTro NMpeMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUM; JIeNlaTh  OCO3HAHHBINA  BbIOOD,
apryMeHTUpOBaTh €ro, Oparb Ha ce0s

OTBETCTBEHHOCTb 32 PEIICHHE; OLIEHUBATH TPUOOPETEHHBIN OIIBIT;

croco0CTBOBATH (POPMUPOBAHUIO U TIPOSBICHUIO SPYAULIMHU B 007aCTH (PU3UKH, TOCTOSTHHO MOBBIIIATH CBOU
00pa30BaTeNIbHBIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLHOHAIbHBIN HHTEJVICKT:

JaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTh KOPPEKTHUBBI B IEITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSM;



BJIAJI€Th HABBIKAMU MMO3HABATEILHON pe(IIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUN U MBICIIUTEIbHBIX MTPOLIECCOB,
UX PE3YJbTATOB U OCHOBAHUM;

WCITOJIB30BATh IPUEMBI peIICKCUA TSl OLICHKH CUTYaIlH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBAaTh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HUX CHIXKCHHUIO;

MPUHUMATH MOTHBBI W apPTyMEHTBl JPYIHX TMPH aHAIW3€ pPe3yIbTaTOB JACATCILHOCTH;

PUHUMATH ce0sl, TOHMMAasi CBOM HEJTOCTATKH U IOCTOMHCTBA,;

NPUHUMATH MOTHBBl W apryMEHTBl JPYIMX I[pH aHalM3€ pe3yibTaToOB AEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIUOKH.

B nporiecce nocTukeHUs TMUHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrPaMMbl IO PU3KKE JIJIsi YPOBHS CPEAHEr0 OOIIETro
00pazoBaHMs y 00yJaroIIuXcsl COBEPIICHCTBYETCS IMOIMOHATBLHBIN HHTEIJIEKT, TIPEAMOIATrafoIIii cpOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOIIMOHATILHOE COCTOSTHUE, BUACTh HATIPABIICHUS PAa3BUTHS
cOOCTBEHHOM SMOIMOHAIIBLHOMN c(hephl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBAHUS, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH OTBETCTBEHHOCTH 32 CBOE TIOBE/ICHHE,
CITOCOOHOCTH aIaITHPOBATHCS K SMOITMOHAIBHBIM U3MEHEHUSM U TIPOSIBISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIINH, BKIIOYAIOMIEH CTPEMIICHHE K IOCTHIKEHHIO TIETH M YCIIeXy, ONTUMHU3M, HHUIIHATUBHOCTb,
YMEHHE JEUCTBOBATh UCXOI U3 CBOMX BO3MOKHOCTEM;

AMIIATUH, BKIIOYAOIICH CITOCOOHOCTh TOHMMATh AMOIIMOHATIBLHOE COCTOSTHUE IPYTHUX, YIUTHIBATh €T0 TIPH
OCYIIECTBIICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIBbHBIX HABBIKOB, BKITFOYAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS C IPYTUMU JTIOJbMU, 3200 TUTHCH,
MIPOSIBIISITH HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIbTATHI

K konity oOydenus B 10 kyiacce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y
00yJaronuxcsi yMEHUIA:

JEMOHCTPUPOBATH HA TIPUMEPAX POJIb U MeCTO (pU3uKH B JOPMUPOBAHUU COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B
Pa3BUTUH COBPEMEHHOMN TEXHUKHU U TEXHOJIOTMHU, B IPAKTUYECKOUN ACATEIIBHOCTH JIIOACH;

YUYUTBIBATh FPAHUIIBI TPUMEHEHUS N3YYEHHBIX (PM3MYECKUX MOJIEIeH: MaTeprualibHas TOUKa, MHEpIMaabHas CUcTeMa
oTcu€Ta, aOCOIIOTHO TBEPIOE TEJIO, HICATBHBINA Ia3, MOJICIIA CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPBIX TEJl, TOUCUHBIN
AIIEKTPUUECKUH 3apsij MPU pelieHnn (PU3NIeCcKux 3aj1ad;

pacro3HaBath (GU3NYECKUE SIBJICHUS (ITPOIECCHI) U OOBACHATH UX HA OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-



KMHETHYECKOW TEOpHUH CTPOSHUS BEUIECTBA U AJIEKTPOAMHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JBIDKEHWE, CBOOOTHOE MTa/ICHNE T, IBIKEHUE TT0 OKPYKHOCTH, MHEPIUS, B3auMo/ieicTBrE Tel, muddy3ust, OpoyHOBCKOE
JBUKCHHE, CTPOCHHE KUAKOCTEH U TBEPIBIX TEN, U3MEHEHUE 00bEMa TeJl MPU HarpeBaHUM (OXJIaXKICHUH ), TEIIOBOE
paBHOBeEcHE, UCTIAPEHUE, KOHICHCAIIMS, TUIABJIEHHE, KPUCTAIU3AIlUS, KUTIEHHUE, BIAXKHOCTh BO3/1yXa, MOBBIIIICHUE 1aBICHHUS
rasa Impu ero HarpeBaHUuU B 3aKPHITOM COCYJIE, CBSI3b MEX]y MapaMeTpaMU COCTOSIHUS Ta3a B U30IPOLIECCax, dIEKTPU3aIUs
TeJ, B3aUMOJICHCTBUE 3apsI0B;

OMKCHIBATH MEXAHUUYECKOE JBUKEHUE, UCTIONB3Ys (PU3NYECKUe BEIMYMHBI: KOOPAUHATA, ITyTh, IEpEMEILIEHHUE, CKOPOCTh,
YCKOpEHHE, Macca Tela, CHIla, UMITYJIbC Tejla, KWHETUYECKask YHEPTHsl, MOTCHIIMAaIbHAas SHEPTUs, MEXaHW4YecKas padoTa,
MEXaHUYECKasi MOIIHOCTb; MPH OMMCAHUH MPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICIT HCIIOIb3yEMbIX BETUUHH, UX
0003HaYCHHS U €AMHUILIBI, HAXOTUTh (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIUUYHUHY C JPYTMMH BEIMYMHAMU;

OIMCHIBATh U3yUEHHBIE TEIUIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SIBJICHUS, UCIIOJIb3Ys (PU3NUECKIE BEIMUMHBL: 1aBJICHUE Ta3a,
TEMIEPATypa, CPEIHSS KUHETHUECKAsi SHEPTUsl Xa0TUYECKOrO JBUKEHUS MOJIEKYJ, CPEAHEKBAApAaTUUHAs CKOPOCTh MOJIEKYIL,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSIS SHEPTHsl, paboTa raza, KodQpQUIIMEHT MOJIE3HOTO ASHCTBHSI TEIJIOBOTO ABUTATEINS; IPU
OMMCAaHWU TPABUIBLHO TPAKTOBATh (PU3MUECKHI CMBICI UCTIOIB3yEMbBIX BEIMYMH, UX 0003HAYCHUS U €AUHUIIBI, HAXOAUTh
(GopMyJibl, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIUUMUHY C JPYTUMH BEITUUHHAM;

ONUCHIBATh U3yUEHHBIE ANEKTPUUECKUE CBOMCTBA BELIECTBA U ANEKTPUUYECKHUE SIBICHUS (IIPOLECCHI), UCTIONb3YS
(u3nyecKre BEIMUUHBL: SIEKTPUUECKUH 3apsil, JIEKTPUUECKOE T0JIe, HANPSHKEHHOCTh MOJIs, TOTEHIIUAJ, PA3HOCTh
NOTEHLMAJIOB; IPU ONUCAHUH MTPABUIIBHO TPAKTOBATh (PU3NUYECKUIN CMBICI UCIIOJIb3YEMbIX BEJTMUMH, UX 0003HAYEHUS U
€IMHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE TAaHHYIO (PH3UYECKYIO BETUYNHY C IPYTUMHU BEIUYNHAMY,

aHAIIM3UPOBATh (PU3UIECKHE MPOIIECCHI U SBIICHUS, UCTIONB3Ys (PU3NUECKHe 3aKOHBI M MPUHITUIIBL: 3aKOH BCEMUPHOTO
tarotenus, I, I u III 3akoHpl Hp0TOHA, 3aKOH COXpAaHEHUSI MEXaHUYECKOW YHEPTUH, 3AKOH COXPAHEHUS UMITYJIbCA, IPUHLIUI
CYNEPHO3ULMH CUJI, IPUHIIUIT PAaBHONIPABUS MHEPLUAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KHHETHUECKYIO TEOPHUIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPeIHENH KNHETUIECKOW YHEPTHH TEIJIOBOTO ABMKEHHUS MOJIEKYIT ¢ aOCOTIOTHOM
TEMIIEPATypOil, MEPBBIA 3aKOH TEPMOIUHAMUKH, 3aKOH COXpaHEHUS dJIEKTPUUECKOro 3apsna, 3akoH Kymona, mpwu
TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €TO MaTEMaTHYECKOE BBIPAKECHHUE U yCIOBHS (TPaHUIIbI, 00IACTH)
IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TTPUHIIMIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHUUECKHUX YCTPOUCTB; pa3inyaTh YCIOBHS UX
0€30I1acHOTO HCIIOJIb30BAHUS B IOBCEAHEBHOM KU3HH,

BBITMOJIHATH 3KCIIEPUMEHTHI IO UCCIEIOBAaHUIO (PU3UYECKUX SBJICHUHN U MPOLIECCOB C UCTIOIb30BAHUEM MPSIMBIX U
KOCBEHHBIX U3MEPEHUM, IPU 3TOM (HOpMYIHPOBaTh MPoOIeMy/3a1ady U TUIIOTE3y YUeOHOTO SKCIIEpUMEHTa, cOOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pyI0BaHMs, TIPOBOIUTE OMBIT U (DOPMYITHPOBATH BHIBOIBI;



OCYIIECTBIISITh PSIMBIE 1 KOCBEHHBIE M3MEPEHUs (PM3MUECKUX BEIMINH, TPH 3TOM BBIOMPATH ONITUMAJIBHBIN CIOCO0
WU3MEPEHHUS U UCTIONh30BATh N3BECTHBIE METO I OIICHKH IMOTPEITHOCTEN H3MEPEHUN;

MCCJIEIOBATh 3aBUCUMOCTH MEXIY (PM3NICCKUMHU BETMIMHAMU C HCTIOIB30BAHUEM MPSIMBIX U3MEPEHUH, TIPH STOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH PE3YNIBTATHI MMOTYYCHHON 3aBUCUMOCTH (DU3UYECKHUX BEJIMYWH B BUJC TAOJIHUIl U
rpadrKoB, AeNaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOJroaTh MpaBmiIa 0E30MacHOTO TPYy/Ia MPH MPOBEICHUH HCCIEA0BAaHNN B paMKaX yu4eOHOT0 IKCIIEPUMEHTa, Y4eOHO-
WCCJIEIOBATEILCKON U TIPOCKTHOM JIEATEILHOCTH C UCIIOh30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TaOOPATOPHOTO
000py1I0BaHus;

pemaTh pacu€THBIC 3a]]a41 C SIBHO 3a/IaHHON (PU3NIECKON MOJICIIBIO, HCIIOIB3YsI (PU3NUIECKUE 3aKOHBI ¥ TIPUHITUIIBI, Ha
OCHOBE aHaJIM3a YCIIOBUS 3a]]a491 BEIOUPATh PU3NICCKYIO MOJICITb, BBIIEIATh PU3NICCKUE BEIMINHBI U (POPMYIIBI,
HEO0OXOaUMBIe TS €€ PEIICHMS, POBOANTH PACUETHI U OTICHUBATH PEATBHOCTD MOTYYECHHOTO 3HAYCHUS (PU3UICCKOM
BCITUIMHBL;

peraTh Ka4eCTBEHHBIC 3a]]a4H: BRICTPANBATh JJOTUYECKHA HETTPOTHBOPEUUBYIO IIEMTOYKY PACCYKICHUH ¢ OTIOPOH Ha
U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BATh Opd  pelieHMd  y4eOHBIX ~ 3aJlad  COBpPEMEHHbIC HH(OPMAIIMOHHBIE TEXHOJIOTUH IS
MIOVICKA, CTPYKTYPUPOBAHUSI, HHTCPIIPETAIIMH | MPEACTABICHUSI YICOHOW W HAYIHO-TIOMYJIAPHON MHGOPMAIINH, TTOTYyICHHOM
U3 Pa3IMIHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTydaeMyr0 HH(OPMAITUIO; TPUBOAUTH PUMEPHI BKJIaaa
POCCHICKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, OOBSCHEHHUE IIPOIIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKHU M TEXHOJOTHUH;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUS M0 (DU3UKE B IIOBCETHEBHOW KU3HH JIJIs1 00ecriedeHus: 6e301MacHOCTH MPU
oOpailieHnu ¢ mpudopaMu U TEXHUYECKUMU

YCTPOMCTBAMH, JIJIsSI COXPAHECHUS 3I0POBbS M COOJIIOICHHS] HOPM SKOJIOTHYSCKOTO MOBEACHUS B OKPYXKAIOIIEH cpejie;

paboTaTh B IPYIIE C BHIIOJHEHUEM PA3JIMYHBIX COLMATBHBIX POJIEH, INIAHUPOBATH PabOTy TPYIIIbI, PAIIMOHAIBHO
pacnpenensiTh 00sS3aHHOCTHU U TIJIaHUPOBATH JEATEIIbHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aJleKBATHO OIICHUBATH BKJIA]l
Ka)XJIOT0 M3 YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM MPOOIEMBI.

K xoniry oO0ydenust B 11 ky1acce npeamMeTHbIC PE3yIbTaThl HA 0A30BOM YPOBHE JOHKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y
o0y4aromuxcsi yMEeHu:

JIEMOHCTPUPOBATh HAa MMPUMEPAX POJIb U MECTO (GU3UKHU B (HOPMUPOBAHNU COBPEMEHHON HAy4YHOU KapTUHBI MUpPa, B
Pa3BUTUU COBPEMEHHOU TEXHUKHU Y TEXHOJIOTUM, B IPAKTUYECKOMN AESITEIIBHOCTH JIFOJIEH, LIEJIOCTHOCTDh U €[JUHCTBO
bu3MYecKoi KapTUHBI MUPA;

YYUTHIBATH TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (DU3UIECKUX MOJIEIICH: TOUCUHBIN STIEKTPUICCKUN 3aps/l, JIyd CBETa,



TOUYCYHBI NICTOYHHK CBETA, JICPHAS MOJIETh aTOMa, HYKJIOHHAst MOJIeNThb aTOMHOTO siJipa MPH pelieHn: (PU3NIeCKuX 3a1ad;

pacrno3HaBaTh (pu3MUYECcKue SIBICHUS (TTPOIIECCHI) M OOBSICHATH UX HA OCHOBE 3aKOHOB AJICKTPOIMHAMHUKHN U KBAHTOBOMU
(GUBUKHU: IEKTPUYECKasi TPOBOJUMOCTh, TEINIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JICHCTBHS TOKA, B3AaUMOICHCTBUE
MarHUTOB, JICKTPOMArHUTHAS WHAYKIIHS, IEHCTBIE MATHUTHOTO TIOJISI HA MPOBOIHUK C TOKOM U JIBYDKYIIUKCS 3apsij,
AIIEKTPOMArHUTHBIC KOJIEOAHUS ¥ BOJHBI, MPSMOJIMHEHHOE pACTIPOCTPAHEHUE CBETA, OTPAKCHHE, TIPEITOMIICHUE,
uHTepdepeHnus, udpakius 1 Moasspu3aius CBeTa, Tucrnepcus cBera, porornexkrpuueckuit apdext (pororddexr),
CBETOBOE JIABJICHHE, BOSHUKHOBEHUE JTMHEHYATOTO CIIEKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAS M MICKYCCTBEHHAS
pPaIMOaKTUBHOCT;

OIMHCHIBATh N3yUEHHBIC CBOMCTBA BEIIECTBA (JEKTPUUCCKHIE, MATHUTHBIC, ONITHYECKUE, JIEKTPUIECKYIO TPOBOANMOCTh
Pa3IUYHBIX CPE.T) M AICKTPOMArHUTHBIC SIBICHUS (TIPOIIECCHI), UCTIONB3YS (U3HUECKUE BETMUMHBL: SJICKTPUUSCKUN 3apsi,
CHJIa TOKA, SJICKTPUUECKOE HAMPSKEHHE, DIEKTPUIECKOE COMPOTHUBIICHNE, PA3HOCTh MOTEHITNAIIOB, SJICKTPOABIKYIIAsl CHUIa,
paboTta Toka, MHAYKITUS MarHUTHOTO TOJIs, Criia AMriepa, cuia JIopeHiia, HHIyKTUBHOCTh KaTYIIIKH, YHEPTHUS
AIIEKTPUYECKOTO U MArHUTHOTO TIOJIeH, IEPUO U YacTOTa KoJieOaHuii B KOJaeOaTeIbHOM KOHTYPE, 3apsA/l U CUJia TOKA B
MPOLIECCEe TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX KOJeOaHui, POKyCHOE pacCTOSHUE U ONTHYECKasi CUJla JIMH3bI, TIPU
OTHMCAHUH MPABUIIBHO TPAKTOBATH (PM3HUUECKUI CMBICI UCIIOJIb3YEMbIX BEIHMYMH, UX 0003HAYCHUS U €IMHUIIbI, YKa3bIBATh
(bopMyIIBI, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIIMIYMHAMM,

ONHUCHIBATh U3YYCHHBIEC KBAHTOBBIE SIBICHUS M TIPOLIECCHI, UCTIOIB3YSI (PU3NUECKHUE BETMYUHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, IJTMHA BOJIHBI M 4aCTOTa CBETA, YHEPTHS U UMITYJILC (DOTOHA, IEPUOJ MOJypacnaaa, SHEPTus CBI3U
aATOMHBIX SIJIep, TP OMMCAHUHU MTPABUIILHO TPAKTOBATh (PU3NYECKUN CMBICI UCTIONB3YEMBIX BETUYMH, X 0003HAYCHUS U
CIMHMIIBI, YKA3bIBATh (POPMYIIbI, CBS3BIBAIONINE TAHHYIO (DU3UYECKYIO BETUYUHY C IPYTUMU BETUYMHAMHE, BBIYUCIISTh
3HauYeHUE (PU3NYECKOU BEJIMYUHBI,

aHaJTM3UPOBaTh (PU3UYECKUE MPOLIECCHI U SIBJICHUS, UCTIONB3YS (PU3MUYECKUE 3aKOHBI U MTPUHIUIBL: 3aKOH OMa, 3aKOHBI
MOCJIEIOBATENBHOTO U NMAPAJIIETBHOTO COETMHEHHSI POBOJAHUKOB, 3aKOH Jkoyns—JIeH1a, 3aKk0H 3J1eKTPOMarHuTHOM
WHYKIINH, 3aKOH NPSIMOJIMHENHOTO PaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MIPEJIIOMIICHHUSI CBETA,
ypaBHeHue DWHITeHHa 11 poTtodddexTa, 3aKOH COXpaHEHUS! YHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH COXPaHEHUs
AIIEKTPUUYECKOTO 3apsJia, 3aKOH COXPAHEHUS MAaCCOBOT'0 YKCIIa, MOCTyaThl bopa, 3aKOH paJlu0aKTUBHOIO paciajia, Mpyu 3TOM
pasiuyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €F0 MATEMAaTHUYECKOE BbIPAXKEHUE U YCIOBHS (TpaHUIlbl, 00J1aCTH)
MPUMEHUMOCTH;

ONPEEIISITh HAITPABJIEHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJIsl TPOBOJHUKA C TOKOM, CHIIbI AMriepa u cuiibl JIopeHia;

CTPOUTH U OTIMCHIBATh H300paXKEHUE, CO3aBAEMOE TNIOCKUM 3€PKajIOM, TOHKOH JIMH30M;

BBITIOJIHATH SKCTIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3NYECKUX SBJICHUIN U MPOIECCOB C UCTIOIB30BAHUEM MPSMBIX H



KOCBEHHBIX U3MEPEHUI: ITPU 3TOM (POPMYIMPOBAThH NpodIeMy/3aauy U TMIOTE3y YYEOHOTO SKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY M3 MPEJI0AKEHHOTO 000pyA0BaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITH IPSIMBIE 1 KOCBEHHBIE U3MepEHUsT (PU3NUECKUX BEIMYHH, ITPH STOM BEIOMPATh ONTUMAIBHBIN CTIOCO0
WU3MEPEHHUS U UCIIOJIb30BAaTh U3BECTHBIE METOBI OLICHKH ITOTPELUIHOCTEN N3MEPEHMI;

UCCIIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYMH C UCIOJB30BaHUEM MPSIMBIX U3MEPEHUMN: IPU ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PMKCHUPOBATH PE3YJIbTAThl OJYUYEHHOU 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJIE TaOIMIl U IpaUKOB, A€JIaTh
BBIBOJIBI 110 pE3yJIbTaTaM MCCIIEIOBAHMS,

coOroAaTh MpaBmiia 0€30MacHOTO TPy/Aa MPH MPOBEICHNUHU UCCIICOBAHUN B paMKaX yueOHOTO SKCIIEPUMEHTA, yueOHO-
MCCJIEI0OBATENBCKON U TPOEKTHOU EATEIbHOCTH C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX YCTPOKUCTB U JAOOPATOPHOTO
000py1I0BaHuUs;

pemaTh pacy€THBIE 3a/1a4U € IBHO 33JJaHHON (PM3HUECKOU MOJIENbIO, HCIOJB3Ys (PU3NUECKHE 3aKOHbBI U IPUHIIMIIBI, Ha
OCHOBE aHAJIW3a yCJIOBUA 3a/1a4U

BbIOHpaTh PU3NUECKYIO MOJIEIIb, BBIIEIATh (PU3NUECKUE BETMUUHBI U POPMYJIbl, HEOOXOAUMBIE AJIs €€ pelIeHHUs,
IPOBOJUTH PACUEThI U OLIEHUBATH PEAJILHOCTD MOJIyYEHHOTO 3HAU€HUS (PU3HUECKON BEJIUYUHBL;

pelaTh Ka4YeCTBEHHBIE 3aJa4M: BEICTPAUBATh JIOTHYECKH HEPOTUBOPEUNBYIO LIEMOYKY PACCYKIEHUH C ONIOPOM Ha
U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE SIBJICHMUS;

UCITOJIB30BAaTh IIPU  PELICHHUH y4eOHBIX  3aJad COBPEMEHHBIE HH(POPMALIMOHHBIE TEXHOJIOTUH IS
MOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIMH U MPEICTABICHUS y4€OHON 1 HAYYHO-TIONYJIAPHON MH(POPMALIMH, TOTYyYEHHOM
U3 Pa3IMYHBIX KICTOYHUKOB, KpUTHUECKH aHAJIU3UPOBATh MOJYyYaeMyt0 HH(POpPMALIHMIO; OOBSICHATh  MPUHLMIIB JeHCTBUS

MallluH, NpudOpOB U TEXHUYECKHUX YCTPOMCTB, pa3inyaTh YCIOBUS UX 0€30MaCHOTO
VCIIOJIb30BaHUs B IOBCEAHEBHON JKHU3HU;

IPUBOJUTH MPUMEPHI BKJIAAa POCCUICKUX U 3apyOEkKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE HAYKU, B 00bSICHEHUE MPOLECCOB
OKpY’KaroILlEero Mupa, B pa3BUTHUE TEXHUKHU U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 0 (PU3HUKE B OBCETHEBHOM XKU3HU JJIsl o0ecrieueHus: 6e30MacHOCTH MPH
oOpallleHuu ¢ MpUOOpaMH U TEXHUYECKUMHU YCTPOUCTBAMH, JIJISl COXPAHEHUS 3J0POBBS U COOJIIOJIEHUSI HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOILIEH CpelIe;

paboTaTh B rpyMIE C BHITOJHEHUEM PA3IUUHbBIX COIMAIBHBIX POJIEH, IUIAHUPOBATh PabOTy IPyIIIbl, PallMOHAIBHO
pacnpenensatb 00s3aHHOCTH U IJIAHUPOBATh I€ATEIbHOCTh B HECTAHIAPTHBIX CUTYaLIUAX, aIEKBATHO OLIEHUBATh BKJIA]
KQ)KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE paCCMaTpUBAEMOM IPOOIEMbI



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne ii/m

KoanuecTBO 4acoB

JyieKTpOHHBIe (LU pPOBbIE)

Pa3JIMIHBIX Cpeaax

HaumeHoBaHuUe pa3iesioB U TeM NMporpamMmmbBcero o0pa3oBaTejIbHbIE PeCypChl
Kontpoasubie [[IpakTnuyeckue
padoTbI padoThbI
Paznen 1. DU3UKA U METO/Jbl HAYYHOI'O TIO3HAHUS
bubnuorexa [JOK
1.1 ®dusrKa ¥ METOJIbl HAYYHOTO MTO3HAHUS 2 httos://m.edsoo.ru/TFA1bFT2
Wroro mo pazneny 2
Pa3nen 2. MEXAHUKA
bubnuorexa [JOK
21 KuneMaTuka > https://m.edsoo.ru/7f41bf72
bubnuorexa [JOK
2:2 flunamia / https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMHUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUUECKOU TEOpUHN 9 1 bubmuortexa [JOK
' https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBI TepMOHHAMIKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cOCTOsIHUSA BelecTBa. PazoBble 5 bubnnoreka [IOK
' HEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro nio pazneny 24
Pa3znen 4. JIEKTPOJIUHAMUKA
bu6mmoreka [JOK
41 UICKTPOCTATHI 10 1 https://m.edsoo.ru/7f41bf72
4 [TocTostHHBIN MeKTpUYEeCKuil TOK. TOKH B 12 1 bu6nmoreka [JOK

https://m.edsoo.ru/7f41bf72
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Nroro no pazneny

22

PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME |68 3 3
IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC
KounvecTBo yacoB JJIeKTPOHHBbIE LM (POBBIE
Ne i/t Jlara o0pa3oBaTejibHbIE
Tema ypoka Kourpoabnbie | IIpakTnyeckue
Bcero U3Yy4YEeHUS]  PecypcChbl
padoThI padoThI
du3uka — HayKa O IPUPOJE.
1 Hayunsie MCT(})] bl HOfoHI/iI bubmmorexa [IOK
o A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEero MUpa
Ponb 1 MecTo (hu3HKU B POpMUPOBAHUU

) COBPEMEHHOM HaAYYHOU KapTUHBI MUPA, B bubnuorexa [JOK
MPAaKTUYECKOU IEATENBHOCTH JIFOIEH https://m.edsoo.ru/ff0c33e6
MexaHn4eCcKOoe TBUKEHHUE.

3 OTHOCUTENHHOCTh MEXaHUYECKOTO bu6nunoteka [IOK
nBerokeHus. [lepemenenne, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUe

4 PaBHOMEpHOE MPSIMOJIMHENHOE ABUKEHHE bu6mmorteka [LIOK

https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TPSAMOJIMHENHOE bubnnorexa [IOK
JIBUYKECHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHOE majieHne. Y CKOpeHHE butmmoreka [JOK
CcBOOOHOTO MaJIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE IBUKEHUE.

7 HEH)KeHHe mare flanbﬁoﬁ TOYKH IO bubamorexa [IOK

p https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [IpuHIMI oTHOCUTENBbHOCTH [ anues. bu6mmoreka [IOK
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HNuepuuanbHble CHCTEMBI OTCYETA.
[TepBsIii 3ak0oH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipuniun

bu6nmoreka [IOK

9 CYIIEPIIO3UIINN CHII. BTOpOo# 3aKkoH
ynep 1 p N https://m.edsoo.ru/ff0c3be8
HproToHa 111 MaTepraibHON TOYKH
Tpetuii 3akon HeroToHa st bubnmoreka [JOK
10
MaTepHUalbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOTO TsAroteHus. Cuia
11 TsoKkecTd. [lepBast kocMuueckast bubmorexa LOK
- eP https://m.eds00.ru/ff0c3d00
CKOpPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena bubnnoreka [IOK
https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Kordduimenr tpenns.
13 Cuita cgn OTI/IBJIGI({bI/Iq:I pu BI:)iGHHH TEeIa bubmmorexa [JOK
P pHa https://m.edsoo.ru/ff0c3f76
B )KAJIKOCTH UJIU rase
[ToctynartensHoe U BpaliareabHOe
14 JBIDKEHHE a0COJIIOTHO TBEPIOTO TEa. bu6mmoteka [IOK
MowmeHT cuibl. I1nedo cunbl. YcnoBus https://m.edsoo.ru/ffOc41a6
[paBHOBECHSI TBEPAOTO Tena
VIMmynibC MaTepuanbHON TOYKH, CHCTEMBI
15 MaTepUaIbHBIX TOYEK. bu6mmoreka [LIOK
VMiynibe crilbl. 3aKOH COXPAHEHUS https://m.edsoo.ru/ff0c43d6
uMIynsca. PeakTuBHOE ABIKEHHE
Pa6oTa 1 Mo1iHoCTh cuibl. Kunernueckas
16 SHEPTrusi MaTepUaIbHOM TOUkH. Teopema bubnmnoreka [IOK
00 U3MEHEHUHN KMHETUYECKOM »HEeprun https://m.edsoo.ru/ff0c4502
17 [ToTeHumanpHas YHEPrusl. bu6nunorexa [IOK

[loTeHuManpHas SHEPTUS YIIPYTO
ne(GopMUPOBaHHON NPYKUHBI.
[ToTeHunanbHas SHEprus Tena BOIU3U

MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ffOc461a
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18

IloTeHnmanbpHBIC ¥ HEIOTCHIINAIBLHEIC
cuibl. CBsI3b pabOTHI HETTOTEHITHATBHBIX
CHJI C I3BMEHECHHUEM MEXaHUYEeCKOM
SHEPTUU CUCTEMBI Te. 3aKOH COXpPaHEHUS
MeXaHUYeCKOMN

SHEPIUU

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

19

Jlaboparopnas pabora

«HccnenoBanue CBsi3M pabOTHI CUITBI C
M3MECHEHUEM MEXaHUYECKOUM SHEePTUH Tela
Ha TIpUMepe PacTsHKCHUS

[PE3MHOBOTO JKI'yTa»

[

20

KonrtponbHas padora 1mo teme
«Kunemaruka. /luHamuka. 3akOHbI
COXpaHEHHUs B MEXaHUKE

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHbBIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
neuxenue. Auddysus

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

22

XapakTep ABUKEHUA U
B3aUMOJICHCTBUS YaCTHI] BEILIECTBA.
Mopenu cTpoeHus ra3oB, )KUJIKOCTEN U
TBEPABIX TEN

23

Macca monekyn. KonmuectBo
BemiecTBa. [loctosiHHas ABoraapo

24

TerutoBoe paBHOBecue. Temrieparypa u eé
usmepenue. [llkana remneparyp

Lenbcus

25

Nneanpusrii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bu6nunorexa [IOK
https://m.edsoo.ru/ffOc4fde

26

IAGCOITIOTHAs TeMIIepaTypa Kak Mepa
CpPEIHEH KUHETUYECKON SJHEPTUU
NBUKECHMSI MOJIEKYJl. Y paBHEHUE
Menneneesa-Knaneiipona

but6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. ['a30BBIC 3aKOHBI
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JTaGoparopnas pabota
«HccrenoBanue 3aBUCIMOCTH MEXKITY

28 rapaMeTpamMmu COCTOSTHUS
[pa3peKeHHOTr0 ra3a»

59 M3omporneccsl B U1€aIbHOM Iaze U UxX bu6mmoteka LIOK
rpaduyecKoe mpeacTaBieHue https://m.edsoo.ru/ff0c570e
BuyTtpenHss sHeprus
TEpMOJIMHAMUYECKON CUCTEMBI U

30 cnocoOnI e€ n3meHeHus. Konnuectso bubmuortexa [JOK
TeIUIOTHI U paboTa. BHyTpeHHsIs SHEprus https://m.edsoo.ru/ff0c5952
0JIHOATOMHOT'0 UJI€AIbHOTIO
rasa

bubmuorexa [JOK

3t Buet Teromepean https://m.edsoo.ru/ff0c5c36
Y nenbHas TEIIOEMKOCTD BEIIIECTBA.

32 Kor4aecTBO TEIIoThI U bubmmorexa [IOK

. https://m.edsoo.ru/ff0c5c36
reruionepenavye. AanadaTHbIN Ipolecc

33 [lepBblil 3aKOH TEPMOAMHAMUKH U €TO bubnuorexa [JOK
IIPUMEHEHHE K HU30MpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobOpaTtumocTs mpoiieccoB B bubnuorexa [JOK
npupo/e. Bropoii 3akoH TepMOANHAMHUKA https://m.edso0.ru/ff0c6230

35 [Mpunnun aeiicreus u KI1J[ remioBoit bu6nunoreka [IOK
MallVHBI https://m.edsoo.ru/ff0c600a

36 [{uxn Kapno u ero KII/|

37 JKOJIOrH4ecKHe MpoodIeMbl
TEIUIO3HEPTeTUKHU

a8 Oo6o0maromuii ypok «MosekymspHas bubnnoreka [IOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHast paboTta o teme BuGmiorexa LIOK

39 «MonexynspHas puznuka. OCHOBBI

TEPMOJUHAMUKI

https://m.edsoo.ru/ff0c6a50
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A0 [TapooOpa3zoBaHue U KOHACHCALIUA. 1 bubnmoreka [JOK
Vcriapenue u KUIeHHe https://m.edsoo.ru/ffoc63h6
AOCOIIOTHAS U OTHOCHUTENIbHAS

41 BJIaYKHOCTH Bo3AyXxa. HacheIleHHbIN n1a 1 bubmorexa [IOK

Ayxa. B P https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramumueckue u

42 amop¢HbIe Tena. AHU30TPOIHS CBOWCTB 1 bubnunoreka [IOK
KpucTawios. JKunkue https://m.edsoo.ru/ff0c65f0
kpuctajuibl. COBpeMEHHbIE MaTepHaIIbI
IInaBieHne M KpUCTAIIA3AINS.

43 VnensHast TGHJII())Ta nnaBne:Hﬂ 1 bubmorexa [IOK

A ’ https://m.edsoo.ru/ff0c6708
CyOnumanus
bu6mmotexka [IOK
44 vy 3] 1
PABHEHHUE TEIITOBOTO bastanca https://m.edsoo.ru/ff0c6820

45 DneKkTpu3anus Tei. DIEeKTPUIECKUM 1 bubnuorexa [JOK
3apsii. J(Ba BUIA SIEKTPUUYECKHUX https://m.edsoo.ru/ff0c6bcc
3apsiIoB
IIpoBOAHUKH, TUDJIEKTPUKHU U

46 H(I))n OBOJIHUKH 3aK(I))H COXpaHEHUs 1 bubmorexa HOK

YHPOBOA ' P https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO0 3apsiaa
Bzanmopeiicteue 3apsanos. 3akoH Kymnona.
a7 ToqequHﬁ DJIEKT I/I‘feCII[(I/Iﬁ 3apsI ’ 1 bubnnorexa [IOK
p P https://m.edsoo.ru/ffOc6ce4
Harpsyk€HHOCTB 37EKTPUYECKOTrO MOJIA.

48 [IpuHUKI CyNepIO3UIUU IIEKTPUUECKUX 1 bu6nunoteka [IOK
noaeu. JImnuu https://m.edsoo.ru/ffOc6df2
HANPSHKEHHOCTH
PaboTa crt 31eKTpOCTaTHYECKOTO

49 moutst. [Torennuan. PasHocts moreHnanos (1 bubmmorexa [JOK

’ ' https://m.edsoo.ru/ff0c6f00
ITpoBOAHUKH U JUDIIEKTPUKHU B
OBz A P but6mmoreka [JOK
50 AIIEKTPOCTATUYECKOM TIOJIE. 1

HI/ISHGKTPI/I‘—IGCK&SI MMPOHNIIACMOCTDb

https://m.edsoo.ru/ff0c7018
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51

DnekTpo€MKOocTh. KonaeHcarop

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD TIOCKOTO
KOHJICHCATOpa. DHEPTHS 3aPSHKEHHOTO
KOHJIEHCATOpa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabota "M3mepenue
AIEKTPOEMKOCTH KOHAeHcaTopa"

54

[IpuHIMI 1ECTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMMPOBAILHOTO
amnmnapara, CTpyHHOro mpuHTepa.
DIEeKTpOCTaTUUECKas 3alUTa.

3a3eMIIeHHE SIIEKTPOIPUOOPOB

55

DNEKTPUUECKUN TOK, YCIOBUS €r0
cymectBoBanus. [loctostHabif TOK. Crta
Toka. Harpsxenue.

Comnporunenue. 3akoH Oma Juist
y4acTKa Lenu

56

[locnenoBarenbHOE, TapaUIEIbHOE,
CMEILIaHHOE COEIMHEHNE TIPOBOIHUKOB.
JTaGoparopnas pabota

«M3yueHne cMenaHHOro COEqMHEHUS
[PE3UCTOPOB

bu6nunoteka [IOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOIIIHOCTB 2JIEKTPUYECKOTO
roka. 3akoH J[xoyns-Jlenna

bu6mmorexka [IOK
https://m.edsoo.ru/ffOc7838

58

3axoH Oma 17151 MOJTHOM (3aMKHYTOI)
arekTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabota
«M3mepenune I]JIC ncTouHNUKA TOKA U
€ro BHYTPEHHETO CONPOTUBIICHUS»

bu6mmoreka I[IOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTPOHHAs MPOBOAMMOCTD TBEPIBIX
METAJUIOB. 3aBUCUMOCTD
COHpOTI/IBHeHI/ISI MCETAJIJIOB OT

remreparypbl. CBEpXIPOBOIUMOCTD
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DJIEKTPUYECKUI TOK B Bakyyme. CBoiicTBa

60 1
AIIEKTPOHHBIX ITyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS U

61 puMecHas MpoBoAUMOCTb. CBoicTBa p— 1 bubnunoreka [IOK
n-nepexona. IloaynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
pUOOPEI
DJIEKTPUYECKUH TOK B paCTBOpax 1
pacriaBax 3JEKTPOIUTOB. bubnmoreka [JOK

62 1
DNEKTPOIUTHUYECKAs IUCCOLIMALINS. https://m.edsoo.ru/ff0c82ba
DIEKTPOIH3
DIEKTPUYECKUM TOK B ra3ax.

63 CaMocTosTENbHBIN U 1 bubnunorexa [IOK
HECaMOCTOSITENBHBIN pa3psia. MoaHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DeKTpuuecKrue mpudopsl U yCTPOMCTBA U

64 WX MpaKTH4YeCKOe npuMeHenue. [Ipapuia 1 bubnnoreka [IOK
TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o06maromui ypok 1 bubmmoreka [JOK
«IEKTPOTUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbHas paboTa 1o teme

66 «Inekrpocraruka. [TocTossHHBIN 1 bubnmnoreka [IOK
BIEKTpUYeCcKnil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PesepBHblIil ypok. KonTponbHas 1 bu6mmoreka [LIOK
pabota 1o Teme "DnekTpoauHaMuKa https://m.edsoo.ru/ff0c8c56

68 PezepBHbIil ypok. O6001mar0Nui ypok 1mno 1 bubnuoreka [IOK
remam 10 xnacca https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO HACOB I1O 68

ITPOI'PAMME
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TEMATHYECKOE INTAHUPOBAHHUE 11 KJIACC

KoauuyecTBO 4acoB

JJIeKTPOHHbIE (HH(POBBIE)

HanmeHnoBaHMe pa3iesioB U TeM NPOrpamMMbl o0pa3oBaTe/ibHbIE PeCypChl
Ne /it Beero Konrpoabnbie  [Ipakrnyeckue
padoThbI padoThbI
Paznen 1. JIEKTPOAUHAMHUKA
MarsuTHoO€ noJie. DIeKTpOMarHuTHas bu6nuoreka [IOK
11 11 1 3
WHTyKIIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHUSA U BOJIHbI
51 MeXaHU4YEeCKHE U AJIEKTPOMATHUTHBIE 9 1 bu6nunoreka [IOK
' Koe0aHus https://m.edsoo.ru/7f41c97¢c
MeXaHUYEeCKHE U AJIEKTPOMATHUTHBIE BOJIHBI bubnuotexa [JOK
2.2 S) 1
https://m.edsoo.ru/7f41c97c
bu6mmorexa [{OK
2. 1
3 Onriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24
Pasznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBBI cClIEIUATILHON TEOpUU bubnuoteka [JOK
3.1 4 1
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hrtoro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bub6nuoreka [LIOK
4.1 DIIEMEHTbHI KBAHTOBOM ONTHUKH 6 https://m.edsoo.ru/7fA1c97¢
4.2 CtpoeHne aroma 4 bub6nuoreka [LIOK

!https://m.edsoo.ru/7f4lc97c
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but6mmoreka [JOK
43 AATOMIOE H/pO ° https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
but6mmoreka [JOK
5.1 DJIEMEHTHI ACTPOHOMHH U aCTPODU3UKH 7 1 httos://m.edsoo.ru/7TFA1ca7c
Hroro no pazgery 7
Pa3nesn 6. OBOBIIAIOHIEE IOBTOPEHUE
bubmnoreka LIOK
A 4
6 Obobmaromee nosToperne https://m.edsoo.ru/7f41c97c
Hroro no pazgenry 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 I
INOYPOUHOE IINIAHUPOBAHUE 11 KJIACC
KosmnuecTBo yacos JJIeKTPOHHBbIE HM(POBLIE
Ne i/ ara o0pa3oBaTe/ibHbIe PeCypChl
Tema ypoka KonrTpoabnbie  [[IpakTuyeckune o P peayp
Bcero U3y4YeHUs
padoThI padoThI
[TocTostHHBIE MATHUTHI U UX
1 B3aMMO/IeiCTBHE. MarHMTHOE T0JIe. 1 but6mmoreka [JOK

Bextop marauTHOM MHAYKUIMH. JInHUN

MAarHUTHON UHIYKIIUHA

https://m.edsoo.ru/ff0c9778
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MarsuTHOE 10JI€ MPOBOAHUKA C TOKOM. OIIBIT
Jpcrena.

B3anmoaeiicTBrE MPOBOIHUKOB C

TOKOM

bubnuorexa [IOK
https://m.edsoo.ru/ff0c98fe

JlaGopaTopHas padota «3ydeHue
MarHUTHOTO ITOJISI KATYIIKH C TOKOMY

bubnuorexa [IOK
https://m.edsoo.ru/ff0c98fe

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C
rokom. Cua Ammepa. Jlaboparopnas pabota
«HccmenoBanue neicTBUs

MOCTOSTHHOTO MarHMWTa Ha PAMKY C TOKOM)

bubnuorexa [JOK
https://m.edsoo.ru/ff0c9acO

JlelicTBME MarHUTHOTO TTOJISI HA JBHKYLIYOCS
sapspkeHHyto yactuiry. Cuna Jlopenna. Pabora
CHUJTBI

Jlopena

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c9df4

JnexTpoMarauTHas MHaykus. [Totok
BEKTOpa MarHUTHOM uHAyKuuu. IC
MHIYKIMH. 3aKOH AJIEKTPOMarHUTHOM

uHAyKIH Papanes

JIaGoparopHas pabota
«VccrnenoBanue sBIEHUS EKTPOMAarHUTHON
WHTyKIIAT

bu6nunoreka [IOK
https://m.edsoo.ru/ff0cal50

NHAYyKTUBHOCTB. SIBIE€HUE CAMOWHIYKIUH.
DJIC caMOMHAYKIIMHA. DHEPTHUS MAarHUTHOTO
MOJISI KaTYIIKU C

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TOKOM. DJIEKTPOMarHuTHOE I0JIe
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TexHuyeckue ycTpoiicTBa U UX MPUMEHEHHE:

MOCTOAHHBIC MAIrHUTEI, DJICKTPOMAarHuThl,
DJICKTPOABUTIATCIIb, YCKOPHUTECIIA
PJICMCHTAPHBIX YaCTHUII,

HMHAYKIWMOHHAA I1ICYb

10

O6o0maromuii ypok «MarHutHoe
noJie. DJICKTPOMAarHUTHAS UHIYKIHS)

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

11

KonTponbHas pabota 1o teme
«MarautHoe mnoie.
DNeKTPOMArHUTHAS UHTYKIIHSD

bubnuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOOIHBIE MEXaHHUECKHE KOIeOaHusl.
["apmonnueckue konedaHus. YpaBHEHHE
FapMOHHYECKUX KOJeOaHMil.
[IpeBpareHue SHEPrUn

bu6mmoteka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopHas paboTa
«HccnenoBanue 3aBUCUMOCTH

nepuoaa MajibIx KoJieOaHMit rpy3a Ha HUTHU OT

IJTMHBI HUTU U MacChl TPy3a»

14

KonebarenbHblil KoHTYp. CBOOOIHBIE

bu6nunoreka [IOK
https://m.edsoo.ru/ff0ch820

DJICKTPOMArHuTHBIC KoJieOaHMS B
MACaAJIbHOM KoJIe0aTeIIbHOM KOHTYpC.
IAHAJIOTHUS MCKAY MCXaHUYCCKUMHU U
DJICKTPOMAarHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXPAHEHUS SHEPTHUH B UACATHHOM
KoJe0aTeIbHOM KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4
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16

[IpencrarneHune o 3aTyXarIIMX KOJCOaHUX.
BrinyxieHHbIe

MeXaHHYeCKHe KoaeObanus. Pe3oHanc.
BeIHYKICHHBIE JIEKTPOMAarHUTHBIC
KOJIEOaHUS

bu6moreka [JOK
https://m.edsoo.ru/ffOchb86

17

[Tepemennsblii TOK. CUHYCOMIQIBHBIN
repeMeHHbIN TOK. MOITHOCTh
MEePEMEHHOT0 TOKa. AMIUTUTYTHOE U
NEWCTBYIOLIEE 3HAUCHUE CUIIBI TOKA U
HATIPSHKCHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IpousBocTBo, nepenaya u
noTpeOIeHne SIEKTPUIECKON SHEPTHU

19

Y CTpOICTBO 1 IPAKTHUYECKOE PUMEHEHUE
AIIEKTPUYECKOT0 3BOHKA, T€HepaTopa
[EPEMEHHOI0 TOKa,

IIMHWUN 2JIeKTporiepesay

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

20

JKOJIOTUYECKHE PUCKU TPU IPOU3BOJICTBE
snekTposHeprun. KyneTypa ucnonab3oBaHust
BIEKTPOIHEPTUH B TIOBCEHEBHOM

PKNU3HN

21

MexaHu4YecKUe BOIHbI, YCIOBHS
pacnpoctpanenus. [lepuoa. CkopocThb
pacnpoCTpaHEHUs U JUIMHA BOJIHBI.
[TonepeuHblie v MPOI0IbHBIE BOJIHbI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpocTh 3ByKa. ' pOMKOCTB 3ByKa.
Bricota Tona. TemOp 3Byka

butmmoreka [JOK
https://m.edsoo.ru/ffOcccOc
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BHGKTpOMaFHI/ITHHC BOJIHBI, X

bu6nmmoreka [IOK

23 cBoiicTBa 1 ckopocTh. [1Ikana
p https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIIB paAUOCBSI3U U
24 TeleBuACHUs. Pa3BuTHE CPEICTB CBSI3M.
Pannomokanus
o5 KontponbHas pabota «Konebanus u BOIHBD) bubnnoreka [IOK
https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE PACIPOCTPAHEHNE CBETA B
o6 OJTHOPOJIHOM cpejie. bu6nunoreka [IOK
Toueunslil ncTOUHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
27 HOET OCHHE N300paKEHUM BTI'EIOCKOM brbamorexa HOK
P P https://m.edsoo.ru/ff0cd4e0
3epkane
[Ipenomiienue cBeta. [lonHoe BHyTpeHHEE
o8 oTpaxkeHue. [IpenenbHblil yroi nmojHoro bubmuorexa [JOK
BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEeHUS
59 JlaGoparopHas pabota «3mepenue bubnnoreka [IOK
[TOKa3aTels MPEJIOMIICHHSI CTEKIIa https://m.edsoo.ru/ffOcd67a
30 Jlunssel. [TocTpoenune n3o0pakeHUH B bubmmoreka [JOK
nuH3e. DopMyIia TOHKOH THH3bL. Y BETHUCHUE https://m.edsoo.ru/ffOcdd1e
JTHH3BI
JlaGoparopHas paborta
31 «HccnenoBanue CBOMCTB M300paskeHUH B

VIMH3axX»
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https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Jlucnepcus cBeta. CIIOXKHBIN cOCTaB OEJI0T0
ceera. [[Ber. JlabopaTopHas pabora

32 1
«Habnronenue gucnepcuu
CBETa»
WnTtepdepennus ceera. udpakius cera. bubnmoreka [[OK
33 i 1
JudpakimonHas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeunocTs cBeTOBBIX BOJIH. [Tonspuzanus 1 bu6mmoteka LIOK
cBeTa https://m.edsoo.ru/ffOcf02e
35 OnTryeckue NpudOpsl U YCTPOHUCTBA U 1
YCIIOBUS X O€30MMaCHOTO MPUMECHEHUS
["paHUIBI IPUMEHUMOCTH
36 KJaccuyecko Mmexanuku. [ToctynaTel 1 bubnnoreka [IOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameIeHHEe BpEMEHU U COKpallleHue JIUHBL (1 bubmmorexa LOK
p P https://m.edsoo.ru/ffOcfad2
DHeprus U UMITYJIbC PEISITHBUCTCKOM
38 gacTHUIbl. CBSI3b MAaCCHI C DHEPTUEH U 1 bubmorexa HOK
Hl- p https://m.edsoo.ru/ffOcfc68
MMITyTECOM. DHEPTHUSI TOKOS
Kontponbnas padora «Ontuka. OCHOBBI
39 CHeIMaTbHON TEOPUU OTHOCUTEITLHOCTH 1 bubmorexa HOK
P https://m.edsoo.ru/ffOcf6f0
0 @doronsl. Popmyna [Inanka. Oueprus n 1 bu6muoreka [IOK
UMITyJbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTtkpeITHE U HccienoBanue Gororddexra.
41 Omneitel A. I'. CroneroBa 1 bubmmorexa [TOK

https://m.edsoo.ru/ffOcffc4
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3akoHbl hoTodddekra. YpaBHEHHE

PaaAOAKTUBHOTO U3JTYUCHUA

bu6nmmoreka [IOK
42 OnHITelina st porodddexra.
A & b https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» goroaddexra
JlaBaenne cBeta. OnbiThl 11. H.
43 JlebeneBa. XumMuuecKkoe AeliCTBHUE CBETA bubmorexa [IOK
AICBa. A https://m.edsoo.ru/ff0d04a6
TexHu4ecKkue yCTporCcTBa U IPAKTUIECKOE
m npuMeHeHue: (poTorneMenT, (OTOdaATUHK,
coJIHeUHast Oarapesi, CBeTOIUO/
45 Pemenue 3a1a4 1o teme « 3J€MEHThI bubnuorexa [JOK
KBAHTOBOW OITHKW) https://m.edsoo.ru/ff0d0302
Monenb atoma ToMcoHa. OBITEL
46 Pe3epdopna 1o paccessHUIO 0-4acTh bubmmorexa [IOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas mozens aroma
bu6mmoteka [IOK
a7 TToctynater bopa
y P https://m.edsoo.ru/ff0dOafa
M3ayuenne u miornomnieHne (oTOHOB IPH
48 e eyfo € aToMa ¢ OJTHOTO q)OBHSI ’ bubmmorexa [JOK
pexoa " P https://m.edsoo.ru/ff0dOafa
AHEPTUU Ha JAPYrou. BuabI criekTpoB
BoimoBEIe cBOMCTBA YacTHIl. BOTHEBI 1e
49 bporinsa. KoprmyckyasipHO- BOJTHOBOM bubmmorexa [JOK
P - NOPHYCXYILp https://m.edsoo.ru/ffod0ca8
myanu3Mm. CIIOHTaHHOE U
BBIHYXJICHHOE M3ITyueHHE
OTKpBITHE PAAHOAKTUBHOCTH. OMBITHI
bu6nunoreka [IOK
50 Pesepdopa mo onpeneneHno cocraBa

https://m.edsoo.ru/ffod0fd2
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o1

CaoiicTBa anbda-, 6eTa-, raMMa- U3ITydCHUSI.
Biusaune

PaOaKTUBHOCTH Ha JKUBBIC

OpTaHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA. M30TOIIbI.
Anbda-pacna.

DNEKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnan. ["amma-u3znyuenue

bubnuorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsA3M HYKJIIOHOB B siIpe.

SAnepusie peakuuu. AnepHbiid

peakTop. [IpoGiiembl, TEpCIEKTUBHI,
AKOJIOTHYECKHUE aCIEKThI SACPHON IHEPTreTUKHU

bubnuorexa [JOK
https://m.edsoo.ru/ff0d1356

o4

OnemMeHTapHble YacTULbl. OTKpBITHE
no3uTpoHa. MeTo/bl HaOM01eHUs U
PETUCTPALIMX JIEMEHTAPHBIX YACTHULL.
Kpyrusiit cton «DyHaaMeHTanbHbIe
B3anmMoaercTBUA. EMMHCTBO
(bu3nYecKoil KapTHHBI MUPa»

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d0e38

95

Bun 38é3nHoro Heba. Co3Be3gus,
SIpKHE 3BE3/IbI, IUIAHETHI, UX BUANMOE
nmBmwkenne. CoHeyHas cucreMa

56

Comnurte. ComHeuHass akTUBHOCTE. MICTOUHHUK
pHepruu CoiHIA U 3BE3]

S7

3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI [1aBHOU

MmocJIeI0BaTeIbHOCTH. BHyTpeHHEee cTpoeHHe
3BE311. COBpEeMEHHBIE

MpEACTABJICHUA O TPOUCXOXKICHUU U
OBOJJIOINH COJ'IHI_Ia U 3BE3]
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58

Muneunsiii [TyTs — Hama ["amakTuka.
[Tonoxxenue u nBuxenue CosHLa B
lNanaktuke. ['anaktuku. Y€pHbie
NBIPBI B SIAPAX FaJIAKTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bosb11oro B3pHIBA.

PennkToBO€ U3IIy4eHHE.
MeTarajgakTHKa

60

Hepemennsie mpoOaeMbl aCTPOHOMHUH

61

KontponbHas padota « eMeHThI
ACTPOHOMUU U aCTPOPHUIUKU»

62

O606maromuii ypok. Ponb dhusuku u
ACTPOHOMHUHU B SIKOHOMHUYECKOIA,
TEXHOJOTHYECKOM, COIMMAITLHOM M DTHUYECKOM
chepax AeITeTbHOCTH

JeJIoBeKa

63

O6o06maromuit ypok. Ponb u Mmecto Gpusuku u
aCTPOHOMUU B
COBPEMEHHOU Hay4HOW KapTUHE MUPA

64

O606maromuii ypok. Ponb gpusnyeckoit
TEOpHH B POPMHUPOBAHUH TIPEJICTABICHUI O
¢buznyeckoi

KapTHHE MUpa

65

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpa B 00IIEM psily COBPEMEHHBIX
€CTECTBEHHO-

Hay4HBIX MPEJCTABICHUN O PUPOIE

66

PesepBHBIM ypoK. MarHuTHOE 10JIE.
JNeKTpOMarHuTHas MHAYKLNS




PeszepBubIil ypok. OnTrka. OCHOBBI

67 CIeIMaIbHON TEOpUHU 1
OTHOCHUTEIILHOCTH
Pesepubrii ypok. KBanToBas ¢pusuka.
bubnuorexa [JOK
68 DJIEMEHTHI aCTPOHOMHUU U aCTPOPUZUKHI 1

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME
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