


HOACHUTEJIBHAS 3AITUCKA
[IporpamMma mo ¢usmke 6a30BOro YpOBHS Ha YPOBHE CpPEIHETO OOIIero oOpa3oBaHus pazpaboTaHa Ha
OCHOBE IOJIOKEHUI M TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTENbHON MPOrPaMMBbI,
npencrasieHHbix B PI'OC COO, a Taxxke ¢ yu€rom (eaepanbHOl paboydeil mporpaMMbl BOCOUTAHUS U
KOHIICTIMU TIpenojaBaHus ydeOHoro mnpeaMera «@Pusmka» B 00pa3oBaTENbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaqn3yonux OCHOBHbIE 00pa30BaTeIbHbIE TPOTPAMMBI.

Conepxanne mporpamMMmbl 1Mo (U3MKE HampaBieHO Ha (HOpMUPOBaHHME ECTECTBEHHO-HAYYHOMN
KapTuHBI Mupa oOy4datonuxcsi 10—11 kiaccoB mpu oOyueHnn ux (u3uke Ha 6a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-/IEATEeIbHOCTHOTO 1mojxoa. [Iporpamma o ¢usuke coorBercTByeT TpedoBanusim @I'OC COO
K TUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM W METAalpeJMETHBIM pe3yjbTaraM OOyuYeHHs, a TaKke
YYUTBHIBAET HEOOXOAMMOCTh peaH3alid MEXKIPEAMETHBIX CBs3e (DU3MKU C €CTEeCTBEHHO-HAyYHBIMHU
y4eOHBIMH TIpeAMeTaMu. B Heil onpenensoTcesi OCHOBHBIE IeNTH U3yUeHHs (U3UKH HA YPOBHE CPEHETO
obmero o0Opa3oBaHUs, IUIAHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (H3UKH: JIMYHOCTHEIE,
MeTarnpeaMeTHBIC, TPeMETHBIEC (Ha 6a30BOM ypOBHE).

[IporpamMma o gu3suke BKIIOYAET:

e IUIAHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIE
MIpeIMETHBIE PE3YJIbTATHI IO rojiaM 00yUeHUs;
e conepkaHue yueOHoro mpeamera « Pu3nKay 1mo rogam oOydeHuHs.

du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOAbI, BBICTyNHas B KayecTBE Yy4eOHOIo
IpeIMeTa B IIKOJIe, BHOCUT CYILIECTBEHHBIH BKJIa/l B CUCTEMY 3HaHMM 00 okpy»xaromieM mupe. [IIkonbHbIH
Kypc u3MKH — cHUCTEeMOOOpa3yIoMIMil JUIsl €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEIMETOB, MOCKOJBKY
¢u3znueckue 3aKOHBI JieXKAaT B OCHOBE IIPOLECCOB W SIBIIEHUH, H3y4aeMbIX XHMHEH, OuoJoruei,
(dusmveckoii reorpadueit u actpoHomueit. Micronp3oBanne 1 akTHBHOE MPUMEHEHNUE (PU3HYECKIX 3HAHUHT
OIpeNiesIAeT XapakTep M pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJOIMH B cdepe PHEPreTHKH, TPAHCIOopTa,
OCBOEHHUSI KOCMOCA, IOJIy4E€HHUsI HOBBIX MATEPHAIOB C 3aJaHHBIMM CBOWCTBaMHU U Apyrux. M3ydenue
(GU3UKN BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAaHUE €CTECTBEHHO-HAYUYHON KapTUHBI MUPa 00y4aroIIuXCs,
B (OpMHUpPOBaHHE YMEHMH NPUMEHATh HAy4HbI METOJ MO3HAHUS INPH BBINOJIHEHUM UMM Y4eOHBIX
HCCIIEJOBAHUN.

B ocHoBY Kypca (pu3uKu 1J1s YPOBHS CpelHEro oouiero o0pa3oBaHus MOJIOKEH psij UaeH, KOTOpble
MO>KHO pacCMaTpHUBaTh KaK IPUHLUIIBI €0 NOCTPOCHUS.

Hoes yenocmunocmu. B COOTBETCTBUM C HEM Kypc SBIISIETCS JIOTMUYECKH 3aBEPLIEHHBIM, OH
COJECP)KUT MaTepuall U3 BCeX pas3fenoB (U3MKM, BKIIOYAET KaK BOIPOCHl KJIACCHYECKOH, Tak Hu
COBPEMEHHOU (hU3UKH.

Hoes eenepanusayuu. B cooTBeTcTBUM ¢ HeW Marepuan Kypca (U3MKM OObEIUHEH BOKPYT
¢u3nueckux teopuil. Bemymum B Kkypce sBisercd (OpMHUpPOBaHUE IMPEACTABIECHUM O CTPYKTYPHBIX
YPOBHSIX MAaTE€pPHUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosaraeT HUCHOJIb30BAHUE TI'yMAaHUTapHOIO
noTeHIMana GU3NIecKol HayKH, OCMBICICHHUE CBS3U Pa3BUTUSA (GU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKE
C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U HKOJIOIMUECKHMMHU IPOOIEMAMHU.

Hoes npuxnaonoii nanpagnrennocmu. Kypc GU3HMKH npernonaraetT 3HaKOMCTBO € ITUPOKUM KPYToM
TEXHUYECKHUX M TEXHOJOTMYECKUX MPUIIOKEHNN U3yUEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonoeuzayuu peaan3yercs IOCPeACTBOM BBEJICHHS JIEMEHTOB COJIEpKaHUs, MOCBSIIEHHBIX
HKOJIOTUYECKUM IpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHUH, a
TaKXke 00CyKJeHUs POoOIeM palOHAIBLHOIO MPUPOJIOTIONIB30BAHUS U HKOJIOTHUECKOH O€3011acHOCTH.

CuCTeMHO-JIeITEeNbHOCTHBIM TOAX0Jl B Kypce (U3MKH peanusyeTcs NpexJe BCero 3a CYET
OpraHu3alluM HKCIIEPUMEHTAIBHON JeATeNIbHOCTH o0yyaromuxcs. J{is 6a30Boro ypoBHs Kypca GU3NKU
— 3TO MCHOJBb30BaHUE CUCTEMbI (POHTAJIBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB M JIaOOPaTOPHBIX
paboT, KOTOpbIe B Mporpamme 1o (Gpusnke oObeANHEHB! B OOIIMH CIHMCOK YYEHUYECKUX MPAKTHUECKUX
pabot. Briienenue B ykazaHHOM IepeyuHe JIaOOpaTOPHBIX paboT, MPOBOIUMBIX [Tl KOHTPOJIS U OLEHKH,
OCYILECTBJISICTCS] YYaCTHUKaMH 00pa30BaTeIbHOrO MpoIiecca UCXO0/s U3 OCOOCHHOCTEN TIaHUPOBAHUS U
ocHaleHus kabunHera ¢usuku. Ilpm 3TOM oOecreunBaeTcsi OBIa/JieHHE OOYYAIOUIMMHCA YMEHUSIMHU
MIPOBOJIUTH KOCBEHHBIE U3MEPEHHUs, UCCIEIOBAHUS 3aBUCUMOCTEN (PU3UUYECKUX BEIUYHH U IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJI0KEHHBIX TUIIOTES.



B coorBerctBun ¢ tpeboBanusmu ®I'OC COO k MaTepHambHO-TEXHUYECKOMY OOECIICUCHHIO
yde0HOoro mpoliecca 0a30BbIi ypPOBEHB Kypca (PU3HKH Ha YPOBHE CPETHETO 00IIero 00pa3oBaHus T0JDKEH
M3y4YaThCsl B YCIOBHSX MPEIMETHOrO KabuHeTa (GM3MKU WM B YCIOBUSX MHTEIPUPOBAHHOTO KaOMHETa
NPEIMETOB €CTECTBEHHO-HAYYHOTO IKia. B kabuHere ¢u3MKM JODKHO OBITH HE00XoauMoe
nabopaTopHoe 00OpYyJIOBaHWE Ui BBIOJHEHHUSA YKa3aHHBIX B MpoOrpaMMme Mo (U3MKe YUEHHUYECKUX
MPAKTUYECKUX pabOT U JEMOHCTPAIMOHHOE 000pyI0BaHNUE.

JleMOHCTpaMoOHHOE 000pyAOBaHHE (POPMUPYETCS B COOTBETCTBHH C MPUHIIUIIOM MHHHMAaIbHOM
JOCTaTOYHOCTH M OOECIIeYMBAET TOCTAHOBKY IEPEYMCICHHBIX B MPOTpamMMe 1O (PH3HMKE KIIOYEBBIX
JEMOHCTpAMid  JUIi  HMCCIENOBAHMUSA HW3YYaeMbIX SIBICHHH W TPOIECCOB, HSMIHPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX IIPUMECHEHUI.

JIaGoparopHoe 000pymOBaHHME Ui YYEHUYECKUX IPAKTHUECKUX padboT Qopmupyercs B BUIC
TEMaTHYECKHX KOMIUIEKTOB M 00ECIEYMBACTCS B PAacUY€Te OJHOTO KOMIUIEKTA HAa ABYX OOYYarOIIUXCS.
Temarudeckne KOMIUIEKTHI TaOOPATOPHOTO 000PYIOBAHUS JOIKHBI OBITH MMOCTPOEHBI Ha KOMIUIEKCHOM
WCTIOJIH30BAHNH aHAJIOTOBBIX U IIU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPHUTEIHHBIX CUCTEM
B BUJIE IIU(PPOBBIX Ja00OpaTOpUil.

OCHOBHBIMU LEJISIMU U3Y4Y€HHUS (PU3HKHU B 00I11eM 00pa30BaHUM SIBIISIFOTCSL:

e (dopMupoBaHHEe HMHTEpeca M CTPEeMJICHHs OOYYAarOIUXCs K HAyYHOMY HW3yUYEHHIO HPUPOJHI,
pa3BUTHE WX WHTEIUIEKTYAJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIE TTO3HAHUS U (POPMHUPOBAHUE HCCIICAOBATEIHCKOTO
OTHOIIEHHSI K OKPY>KAIOIINM SIBJICHUSIM;

e (opMupoBaHNE HAYYHOTO MUPOBO33PECHHUS KaK pe3yibTaTa N3yueHHsI OCHOB CTPOCHUS MaTePHH U
(byH1aMEHTaJIbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHUEe yMEHUIT OOBSCHATD SBJICHUS C UCIIOIH30BaHNEM (PH3MUYECKUX 3HAHUN U HAyUHBIX
JI0Ka3aTeNIbCTB;

e (opmMupoBaHHE MPEACTABICHUN O pOIU (U3UKU JJIsl Pa3BUTHUS JIPYTMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHI.

JlocTuxkeHne 3THX Leeil obecreunBaeTcsl pelieHueM CIIeIyIoMUX 3a1ad B MPOLECcce U3YUYCHUS
Kypca GU3UKH Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHus:

e TpUOOpeTeHNEe CHUCTEMBI 3HaHUI 00 O0mMX (U3MIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYas MEXaHHKY, MOJICKYJSIPHYIO (DU3HKY, SJIEKTPOIMHAMUKY, KBAHTOBYIO (H3HKY U
3IIEMEHTBHI aCTPOPH3HUKH;

e (GopMHpOBaHME YMEHHMH NPHUMEHSTH TEOPETHUYCCKUE 3HAHUS JUIA OOBSICHEHHS (GH3MUSCKUX
SIBJICHUH B IPUPOJIE U ISl IPUHATHS IPAKTUYECKUX PEIICHUH B TIOBCETHEBHON JKU3HH;

e OCBOGHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 33/1a4 C SBHO 33aaHHON (PH3MUYECKOI MOJIEIBIO, 3a/1a4,
MOJIpa3yMEBAIOIINX CAMOCTOATENIFHOE CO37aHue (PU3NYecKod MOJENH, aAeKBaTHOH YCIOBHAM
3a7a4u;

e TIOHMMaHWE (U3NYECKUX OCHOB M TPHUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJOTMYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEILy;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBENCHUS  (U3MUECKHX
HKCIEPUMEHTOB, aHaJlM3a M UHTepHpeTanud HHQOpMAIUK, OIpeNesIeHUs] JOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTara;

e CO3/aHUE YCIOBMM M pa3BUTHS YMEHHUH MPOEKTHO-UCCIEN0BATEIbCKON, TBOPUYECKOH
JeATeIbHOCTH.

Ha u3yuenue ¢usuku (6a30Bblil ypOBEHb) Ha YPOBHE CPEIHEro 00LIero oOpa3oBaHUs OTBOJIUTCS
136 vacos: B 10 kiacce — 68 yacoB (2 yaca B Henlento), B 11 kmacce — 68 yacoB (2 yaca B HEZAETIO).

[Ipemyaraemelii B mporpaMMe 1o (¢u3UKe IMepedeHb JTa0OpaTOpHBIX M IMPAKTHYECKHX paboT
SBIISICTCSI PEKOMEH/IOBAHHBIM, YUUTEINb JeNlaeT BBIOOP MpPOBEIEHUs J1a00paTOpHBIX PadOT U OMBITOB C
y4€TOM MHIMBUAYATBHBIX OCOOCHHOCTEN 00YyJatonXCsl.
COAEPXAHHUE OBYYEHHUSA 10 KJIACC
Paspnen 1. ®u3uka 1 MeTOABI HAYYHOIO MIO3HAHUS

®dusuka — Hayka o mpupoje. Haydnble MeToAbl MO3HAHMS OKpy»karomiero wmupa. Poub
HKCTIIEPUMEHTA M TEOPUH B MPOIECCe TO3ZHAHUS MPUPOJIbI. DKCIEPUMEHT B (PU3UKE.



MonenupoBanue GU3NYECKUX SIBICHUN U TIporieccoB. Haydnbie runoTe3sl. U3NYecKue 3aKOHBI U
TeopHuH. I'paHuIbl IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpUHIIUT COOTBETCTBUSI.

Pone 1 MecTo pusuku B HhOpMUPOBAHUN COBPEMEHHON HAYYHOH KapTUHBI MUPA, B IPAKTHUECKOU
JeITeNbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorossie 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYHKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe aBuxkeHue. OTHOCHUTEIBHOCTh MEXaHMUYECKOoro ABmxkeHus. Cucrema orcuéra.
Tpaexropus.

[Tepemernienue, CKOPOCTh (CpeaHsISl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUaIbHOMN
TOYKH, UX MPOEKIIUU Ha OCH CUCTEMBI KoopauHaT. ClokeHue nepeMeieHni U CI0KEHUEe CKOPOCTeH.

PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBIKeHHE. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MEPEMEIICHUS MATEPUAIIbHON TOYKU OT BPEMEHH.

CBoOoHOE TazieHue. Y CKOpeHHe CBOOOHOTO TaJACHHS.

KpuBonuHueiiHoe nBuxeHue. [[BHKEHME MATEpPHATbHOM TOYKHU MO OKPYKHOCTH € MOCTOSSHHOW MO
MOJYJIF0O CKOPOCTBIO. YTJIOBasi CKOPOCThb, JIMHEWHas CKopocTh. Ilepmom u yacrota oOparieHwHs.
LlenTpOCTpEMUTETBLHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: CHUIOMETpP, IBIKEHUE CHapSIOB,
LIETTHBIE U PEMEHHBIE NIEpEIayu.

Jlemoncmpayuu

Mogenb cucTemMbl 0OTCUETA, MILTIOCTPAIUSA KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[IpeobGpazoBanre NBMKEHUI C UCTIOIB30BAHMEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnonenue aBrxeHus Tena, OpoLeHHOr0 MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaJeHHUSL.

HamnpasneHnne ckopocTH npy JBHKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuol

N3yueHrne HepaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKAY Iy TSAMHU, IPOUACHHBIMH TEJIOM 32 I10CIIEA0BATENIbHbIEC PABHbBIE
MIPOMEXKYTKH BPEMEHU IIPH PABHOYCKOPEHHOM JIBU’KEHHUH C HaYaJIbHOW CKOPOCTBIO, PAaBHOM HYIJIIO.

N3yueHne NBUKEHUS IIAPUKaA B BA3KOM KUJIKOCTH.

N3yyenue nuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocuTenbHoCTH 'anunes. [1epseiii 3akoH HeroToHa. MHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuina. Ilpunmun cynepnosuuuu cui. Bropoii 3akon HeroToHa 1u1si MarepuaabHOR
Touku. Tpetuil 3akoH HproTOHA /17151 MaTepUaJIbHBIX TOYEK.

3akoH BceMUpHOro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokos, ckonbxeHus, kaueHus ). Cuna tpenust. Cyxoe tpenue. Cuia TpeHus
CKOJIb)KEHUS U cuiia TpeHus nokos. Koaddunument tpenus. Cuia coOnpoTUBIIEHUS IPU IBMKSHHUH TENa B
KUJKOCTH WM rase.

[ToctynaTenbHOE ¥ BpalareabHOE JBUKEHUE a0COTIOTHO TBEPAOTO Tena.

MOMEHT CUJIbl OTHOCUTENBHO OCH BpaiieHus. [liieuo cumel. YcioBus paBHOBECHs TBEPAOTO TeEA.

Texuuueckue yCTpOﬁCTBa U IIPAaKTUYCCKOC MPUMCHCHUC: TOAIIUITHUKHU, IBUKCHHUEC NCKYCCTBCHHBIX
CITYTHHKOB.

Jlemoncmpayuu

SIBneHune NHEPIMH.

CpaBHeHHE Macc B3aUMOJEHCTBYIOIUX TEIL.

Bropoii 3akoH HeroTona.

N3mepenue cui.

CrnoxeHnue cui.

3aBHCHMOCTb CHJIBI YIIPYTOCTH OT JiepopMariuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM ITOABEME U 1aICHUN.



CpaBHEHHE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIb)KEHUS.

VYcnoBus paBHOBeCUs TBEPAOro Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenue nBuxeHust Opycka 110 HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOLIUX B IIPYXKUHE U PE3UHOBOM 00pa3Ie, OT
ux negopmanuu.

HccnenoBanue ycinoBuid paBHOBECHS TBEPIOTO TEJIA, UMEIOLIETO OCh BPALLIECHHUS.

Tema 3. 3akonvl coxpanenusn 6 mexanuxe

Wmnynbe MarepualibHOM TOYKM (Tena), CUCTEMbl MaTepuaibHBIX ToueK. VMIynbc cuibl H
M3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabota cuibl. MOITHOCTH CHJIBL.

Kunernueckas sHeprusi MarepuaibHOi Touku. Teopema 00 N3MEHEHUU KUHETUUECKON SHEPTHUH.

[lorenunaneHas sHeprus. lloreHnuanbHas HsHeprus ynpyro naeGOpMHUpPOBAHHOM HPYKHUHBI.
[ToTenunanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3€MIIH.

[ToTeHumanpHbIe U HETTOTEHIMATIBHBIE CUIIBI. CBsA3b paO0OTHl HEMOTEHIUAIBHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUUECKOM SHEepTuu.

VYnopyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnuyeckue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHUE: BOJIOMET, KONEP, MPYKUHHBINA MTUCTOJIET,
JBUKEHHE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTnBHOE IBIDKEHUE.

[lepexon moTeHIIMAIBHON PHEPTUHU B KHUHETUUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenune abCOMOTHO HEYNIPYTOro yapa ¢ MOMOILBIO JBYX OAMHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CHJIBI C U3MEHEHHEM MEXaHHUYECKOM 3HEpruM Teja Ha NpHMepe
PaCTSKEHHS PE3UHOBOIO KIyTa.

Pazgea 3. MoJiekyasipHasi pU3UKa U TEPMOIAMHAMUKA

Tema 1. Ocro6bl MONEKyNAPHO-KUHEMUYUECKOU meopuu

OcHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETHYECKOM TEOpHUM U HX OIBITHOE OOOCHOBAHUE.
BbpoynoBckoe nBwkenue. uddysusa. Xapakrep IBWKEHUS M B3aUMOJCHCTBUS YacCTHI] BELECTBA.
Mogenu cTpoeHHsl Ta30B, JKUIKOCTEH U TBEPIBIX TeN U O0BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
Mojenei. Macca u pa3mepsl MoJiekyJ. KonnuectBo BemectBa. [loctositnnas ABoraapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenb uneanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU UJI€ATTbHOTO
ra3a. AGcoiroTHas TemMrepaTypa Kak Mepa cpeiHell KHHETUYECKOM SHEPTUU TEIIOBOTO IBMYKSHUSI YACTHI]
ra3a. [lIkana remneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. 3akoH
Hanerona. M3omporecchl B WealbHOM Ta3e C MOCTOSHHBIM KOJUYeCTBOM BemiecTBa. [ 'paduyeckoe
MIpeJICTaBJICHHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, h300apa.

TexHuyeckue ycTpoicTBa U MPAKTUUYECKOE IPUMEHEHUE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOLIUE NUCKPETHOE CTPOEHHUE BellecTBa, (hoTorpaduu MOJEKYJ OPraHUuYecKHX
COCIMHECHU.

OnbiTel O AU PY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO IBUYKEHUSI.

Mopens oneita IlITepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOACHCTBUSI.

Mopaenb, HTIOCTpHpYOLLas MPUPOIY AABJICHUS ra3a HA CTEHKU COCY/a.

OnBIThL, WJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UJI€ATbHOTO T'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATe Ha OCHOBE HM3MEPEHUU 0O0bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y TapaMeTpaMK COCTOSIHUSL pa3peKeHHOT0 rasa.

Tema 2. Ocnoevlt mepmoounamuku



TepmoanaaMudeckas cuctemMa. BHyTpeHHss SHEpTUsl TEPMOAMHAMHYECKONW CUCTEMBI U CITOCOOBI e¢
n3MeHeHus. KonmndecTBo TemmoTel U paboTa. BHYTpeHHSAS SHEpPrus 0JHOATOMHOI'O HJEaJbHOTO Trasa.
Buns! Temionepenayu: TEIUIONPOBOAHOCTD, KOHBEKIIHS, U3JIydeHHE. Y JelIbHAs TEINIOEMKOCTD BEIIECTBA.
KonngecTBo TEIIOTHI IpHU TEIUIonepesaye.

[Tonstre o0 agmabatHOM mporecce. [lepBbiii 3ak0H TepMoAWMHAMHKH. [IprMeHeHHEe MepBOro
3aKOHa TEPMOAMHAMUKH K u3omporeccam. [ padudeckas nHTepnpeTanus padoThI rasa.

Bropoii 3akon Tepmoannamuki. HeoOpaTuMOCTh IPOLIECCOB B MPUPO/IE.

TemoBbie MamuHbl. [lpuHIMNBL AeiicTBus TemioBblx MamuH. [IpeoOpazoBaHus sHepruu B
TerioBblx MamuHax. Ko3dduuuent noneznoro neiictBust TemioBod Mammubl. uxn Kapro u ero
K03(p PHUIIMEHT MOJIE3HOTO NeHCTBUS. DKOJIOTHIECKUE TIPOOIEMBI TETIOIHEPTETHKH.

TexHnueckue ycTpoCTBa M NPAKTUYECKOE NPUMEHEHHUE: JIBUraTellb BHYTPEHHETO CropaHus,
OBITOBOM XOJIOJMIBHHUK, KOHAUITUOHED.

Jlemoncmpayuu

W3meHeHne BHyTpEHHEN SHEPTUM Tejla IPU COBEPLIEHUH padOThI: BBUIET MPOOKH U3 OYTHUIKU MO
NEeMCTBHEM CXKaToro BO3JyXa, HarpeBaHue »d¢upa B JATyHHOHM TpyOke myTéM TpeHHUs
(BUIEOIEMOHCTpAITHS).

N3meneHne BHyTpeHHEN 3HEpTrUu (TeMIepaTyphl) Teja Mpu Teronepeaaye.

OnpIT 10 aguabaTHOMY PacIIMPEHUIO BO3LyXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTelsl BHYTPEHHETO CrOPaHusl, pEaKTUBHOTO JABUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue yienpHON TEIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpa3oBanue u koHaeHcanws. Mcnapenwe u kumenwe. AOCOTIOTHAS W OTHOCUTEIbHAS
BIIAXKHOCTh BO3MyxXa. HaceimeHHslld map. YaenpHas TemioTa mapooOpa3oBaHMs. 3aBHCHUMOCTH
TEMIIEPATyPbl KAIIEHUS OT JAABJICHUS.

Teépnoe Teno. Kpucrammueckue u amopdHbIe Tena. AHU30TPOIHS CBOMCTB KpUCTAILIOB. JKuakue

kpuctayisl. CoBpeMeHHbIC MaTepralibl. [1aBieHre u KpucTayum3anus. Y aeabHas TeIuIoTa TUTaBJICHUS.
CyOmumartusi.

VYpaBHEeHHE TEIUTOBOTO OajiaHca.

TexHu4eckue yCTporcTBa U MPaKTUYECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP,
TEXHOJIOTMH TOJy4EeHHS] COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBILLIEHHBIX 1APOB.

Kunenue npu NOHWKEHHOM JaBJICHUMU.

Crioco06bl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus ¥ MIaBJICHHs KPUCTAILTMYECKOTO BEUIECTBA.

JleMOHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.

Paznen 4. DnekTpoanHaMmuka

Tema 1. Inekmpocmamuka

DnekTpusaius Ten. DIeKTpuueckuil 3apsia. [[Ba Bupma snekTpuueckux 3apsioB. [IpoBoaHukwy,
JTURJIEKTPUKYU U TTOIYIIPOBOIHUKH. 3aKOH COXPAaHEHHUSI JIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsiaoB. 3akoH Kynona. TodeuHbIl 35IeKTpUUECKHI 3apsi. DJIEKTPUUYECKOE
none. Hanpsok€HHOCTh 3ekTpuueckoro nois. [IpuHuun cyneprno3uimu 3MeKTpUIecKUX nosen. JInaun
HaIpPsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

PaGora cun snextpoctatuueckoro mois. [lorennuan. PazHocth moteHiuanos. [IpoBomHuku u
JURJIEKTPUKH B JIEKTPOCTATUUECKOM MoJe. JuanekTpuueckasi IpOHUIIAEMOCTb.

OnektpoémkocTh.  KonzaeHncarop.  DIeKTpOEMKOCTh  IJIOCKOTO  KOHJIEHCATOpa.  JHEprus
3apsKEHHOT0 KOHJIEHCATOPA.

TexHuueckue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHME: 3JIEKTPOCKOI, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KOHICHCATOP, KOMMPOBAILHBIN anmapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOKUCTBO U IPUHLUIT JEHCTBUSA dJIEKTPOMETPA.



B3anMonencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T10J1€ 3apSyKEHHBIX Tell.

[IpoBOJHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTHUeCcKas 3aluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUUECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOT0 KOHAEHCATOPa OT IUIOIIAH IIJIACTUH, PACCTOSHUS MEX LY
HUMU U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é paziuunvix cpeoax

DNeKTpUUYECKUN TOK. YCIIOBUS CYILIECTBOBAHUS 3JeKTpuueckoro toka. Mcrounuku toka. Cuna
ToKa. [IoCTOSTHHBIN TOK.

Hamnpspkenue. 3akon Oma jyist yyacTKa HEeTu.

DNeKTpUYecKoe COMPOTHBIICHHE. YJIeNbHOE CONPOTHBIIEHHE BellecTBa. llocienoBaTenbHoe,
MapajuIeJIbHOE, CMEIIAHHOE COEAMHEHUE IIPOBOJHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jxoymns—JIeHnia. MOIHOCTh IEKTPUYECKOTO TOKa.

DNeKTpOoABMKYIIas CHJIa U BHYTPEHHEE CONPOTUBIICHUE UCTOUYHUKA TOKa. 3akoH OMa /1715 OoJTHOU
(3aMKHYTOM) AnekTprueckoi nemnu. KopoTkoe 3aMbIkaHue.

DneKTpOHHAas MPOBOAMMOCTbH TBEPIBIX METAJUIOB. 3aBHCHUMOCTbH CONPOTUBIIEHHS] METAUIOB OT
temiieparypbl. CBEpXIIPOBOIUMOCTb.

DneKTpuYecKnid TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs! ¥ MPUMECHAsI IPOBOIMMOCTb MOITYIIPOBOAHUKOB. CBoiicTBa p—N-
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTPUYECKUN TOK B pACTBOPAX M PACILIABAX AIEKTPOIUTOB. DIEKTPOIUTAYECKAS TUCCOLUALINS.
DIIEKTPOJIN3.

DJIEKTPUYECKHI TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOATENbHBIN pa3psaa. Monuus. [lnazma.

TexHuueckue yCTpoMCTBA M MNPAKTUYECKOE IPUMEHEHHE: aMIEPMETp, BOJIBTMETP, PpEeOCTart,
UCTOYHUKU TOKa, SJIEKTpOHArpeBaTeNIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKyyMHBIH JHOJA, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYHPOBOIHUKOBBIN IHOJ,
rajibBaHHUKa.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTbD CONPOTHUBJIEHUS HUJIUHAPUYECKUX MPOBOAHUKOB OT JIIMHBI, IUIOMIAIA TIONIEPEYHOrO
CEYEHMS U MaTepHaa.

CMelaHHoe coeIMHEHUE POBOJHUKOB.

[IpsiMoe u3MepeHue 3neKTpoABMKYyIIer cuiibl. KOpoTkoe 3aMblkaHHE rajJbBAHUYECKOTO JIE€MEHTa
Y OLIEHKA BHYTPEHHET0 COITPOTUBJICHHUSL.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKkTpoaBUKYIIEN CUIIBI HCTOUHUKA TOKA U €0 BHYTPEHHETO COITPOTUBIICHUS.

Habnronenue snexkrpoiusa.

MexnpeamerHbie CBA3U

Wzyuenne kypca ¢usukn 0azoBoro ypoBHa B 10 Kiacce OCYIIECTBISETCS € Y4YETOM
COJIEp)KAaTENbHBIX MEXIPEAMETHBIX CBS3EH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Mescnpeomemnusie noHamus, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAayYHOT'O INO3HAHUS: SIBIICHUE,
Hay4yHbI (akT, TUroTesa, (usnyeckas BENUYMHA, 3aKOH, TeOopus, HaOIIOIEHHe, DSKCIEPHUMEHT,
MOJIETTMPOBAHUE, MOJIEIIb, U3MEPEHHE.



Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, JMHeWHas (QyHKuus, nmapadona, rumnepOoia, MX
rpadMKu U CBOICTBA, TPUTOHOMETpUYECKHE (PYHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIIMH HA OCH KOOPJMHAT, CJI0KEHHE BEKTOPOB.

Buonoeusn: mexanndeckoe JBIKEHHE B KHUBOW npupoae, auddysus, ocmoc, TermaooOMeH KHUBBIX
OpPraHu3MOB (BUbI TEIUIONEPEIauH, TEIUIOBOE PABHOBECHE), AIEKTPHUCCKHUE SBICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOSHUE ATOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISIpHASI
Macca, TEIUIOBBIE CBOWMCTBA TBEPIBIX TEJ, KUAKOCTEH M Ta3oB, JJIEKTPHUUYECKUE CBOWCTBA METAJUIOB,
AIIEKTPOIUTUIECKAS TUCCOLUAIIHSI, TATbBAHHUKA.

I'eoepagpus: BIaXHOCTH BO3yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: peodpazoBaHKe IBMKCHUH C UCTIOJIb30BaHUEM MEXAaHH3MOB, YUET TPEHHS B TEXHUKE,
MOJIIIUITHUKY, UCTIOJIB30BAHNE 3aKOHA COXPAaHEHHS MMITYJIbCa B TEXHUKE (pakeTa, BOIOMET M IPYTHUE),
JBUTATENIb BHYTPEHHETO CrOpaHMs, MapoBas TypOWHa, OBITOBOW XOJIOJWJIBHUK, KOHAWIIMOHED,
TEXHOJIOTUH TIOJTy4YEHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHMCIIE HAHOMAaTEPHUAJIOB, 1 HAHOTEXHOJIOTHH,
JNMEKTPOCTATUYECKasl 3alllUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIN MpUHTED,
AIIEKTPOHArpeBaTEIbHBIE IPHOOPHI, JTEKTPOOCBETUTEIBHBIE TPUOOPHI, TATbBAHUKA.

11 KJIACC
Paznen 4. DunekrpoamHaMuka

Tema 3. Maznummnoe none. J1eKmMpoOMazZHUMHAA UHOYKYUA

[TocrossHHbIE MarHuThHl. B3amMoaeicTBUE NOCTOSIHHBIX MarHuToB. MarnutHoe mone. Bektop
MarHuTHOM HMHIAYKUWH. [IpHHIMI Cyneprno3uiuy MarHUTHBIX HoJied. JIMHMM MarHUTHONW MHIYKIHH.
Kaptruna nuHMiT MarHUTHOW WHIYKIIMH TTOJIST TOCTOSTHHBIX MarHUTOB.

MarauTtHoe 1moJjie MpOBOAHMKA ¢ TOKOM. KapThHa MUHUI MHIYKIIMH MarHWUTHOTO TOJIS JUTHHHOTO
MPSIMOTO TIPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHMKA, KATYMIKH ¢ TOKOM. OmbIT Dpcrena.
B3anmopeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amnepa, e€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyidb M HampaBiieHUE. J[BH)KEHUE 3apsKEHHOM 4YacTHUIl B OJHOPOJHOM
MaraHutHoM noJie. Pabora cunel Jlopenma.

SIBieHMEe  HNEKTPOMAarHMTHOM  MHAYKOUU. [loTOK  BeKTOpa  MarHUTHOM  WHIYKIHH.
DJIEKTPOABUKYIIAsl CUJIa MHAYKIIUU. 3aKOH 3JIEKTpOMarHuTHOW uHAyKuuu dapanes.

Buxpesoe anektpuueckoe mnosie. DNeKTPOABHKYIIAS CHIIa MHIYKIWH B IPOBOJIHUKE, IBHKYIIEMCS
MIOCTYNATEJIbHO B OJHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

WNHykTUBHOCTD. SIBIEHME CAMOMHAYKIMH. DJIEKTPOABUKYIAs CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOT'O MOJIsl KATYIIKHA C TOKOM.

DIEeKTPOMAarHuTHOE IOJI€.

TexHnuecKkue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE: TOCTOSIHHBIE MArHUTHI, 3JIEKTPOMArHUTHI,
ANEKTPOJBUraTEb, YCKOPUTEIHU 3JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE ANEKTPOHHOIO ITyYKa MarHUTHBIM I10JIEM.

JIMHUY MHIYKUMYA MarHUTHOTO TOJIAL.

B3aumMopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIa Ha MOHBI DJIEKTPOJINTA.

SIBneHue ANeKTPOMAarHUTHON UHAYKIIUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD AJEKTPOJABUKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHUSI MATHUTHOT'O MTOTOKA.

SIBneHne caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHre MarHuTHOTO MOJIs KaTYIIKH C TOKOM.

WccnepoBanue neiicTBUS MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

UccnepoBanue siBIeHUs 31€KTPOMArHUTHOM UHIYKIIUH.

Pa3znen 5. Kosie6anusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHbsle Kojaedanus



Konebarenbnas cuctema. CBoOOIHBIE MeXaHWYeCKHe KojieOaHMs. ['apMOHHMYECKHE KOJeOaHUs.
[Tepuon, vacrora, ammuryaa u ¢asza konebanuit. [IpyxuHHBIN MasTHHK. MaTeMaTH4eCKUil MasTHHK.
VYpaBHeHHE rapMOHMYECKUX KosiebaHuil. [IpeBpalienue s3Heprum npu rapMOHMYECKUX KOJIEOaHUSIX.

Konebatenbubiii  koHTYp. CBOOOAHBIE DIIEKTPOMArHUTHBIE KOJEOAaHUS B UACATHLHOM
KOJIOATEIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHHYECKUMH U DJIEKTPOMArHUTHBIMH KOJEOaHHSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPTUU B HCATbHOM KOJIeOAaTEIIbHOM KOHTYE.

[IpencraBinenre o 3aryxalolux KojeOaHUSX. BbIHYXKIeHHbIE MeXaHWYecKue KosieOaHusl.
Pe3onanc. BeiHyXIeHHBIE AIIEKTPOMArHUTHBIE KOJIEOaHMUS.

[lepemennbiii Tok. CHHYCOMAAJIbHBIM TIEpEMEHHBIH TOK. MOIIHOCTP NEPEMEHHOr0 TOKa.
AMIUITUTYJHOE U IEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HANIPSHKEHMUS.

Tpancopmarop. IIpomsBoncTBo, Tmepeadya W MOTPEOJICHHE  OIEKTPUUECKOW  DHEPTHUH.
DKOJIOrM4ecKre pUCKU IIPU MIPOU3BOJCTBE 3JIEKTpodHeprun. KyinbTypa Hcnonb30BaHus 31EKTPO3HEPTUH
B IIOBCETHEBHOW KU3HH.

TexHudeckue ycTpoWcTBa M IPAKTUYECKOE NPHUMEHEHME: JJIEKTPUYECKUN 3BOHOK, T'€HEpaTop
[IEPEMEHHOI0 TOKa, IMHUM JIeKTporepeaay.

Jlemoncmpayuu

WccnenoBanne mnapamMeTpoB KojeOaTeNnbHOM CHUCTeMbl (TPYKMHHBI WJIM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxaronumx KoieOaHui.

WccnenoBanue cBOWCTB BBIHYKJACHHBIX KOJI€OaHUH.

HaGnronenue pezonanca.

CB0OOIHBIE AIIEKTPOMATrHUTHBIE KOJIeOaHUSI.

OcmorpaMmbl (3aBUCUMOCTH CUJIbI TOKA U HAINPSDKEHUST OT BPEMEHM) NSl 3JIeKTPOMAarHUTHBIX
Kosie0aHui.

Pe3oHanc mnpu mocCiIenoBaTeNbHOM COCIMHEHUM PE3HCTOpPa, KATYIIKA WHIYKTHBHOCTH H
KOHJICHCATOPA.

Mogenb TUHUY 3IIEKTPONIEpPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MIEPHUO/Ia MAJIBIX KOJICOAHUH I'py3a Ha HUTH OT JJIMHBI HUTU U MacChl
rpysa.

HccnenoBanue NmEpeMEHHOTO TOKAa B LENU M3 IOCIENOBATEIBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60Hbl

MexaHn4eckue BOJIHBL, YCI0BHA pactpocTpadenus. [lepuon. CkopocTs pacipocTpaHEHMs U JUTMHA
BoJIHBL. [lonepeunslie v npoobHbIE BOJIHBI. HTepdepeHiys 1 qudpakus MEXaHNIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. I'pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. YCIOBUS HW3JIIy4Y€HUs OJIEKTPOMAarHUTHBIX BOJH. B3anMmHas
opueHranus BekTopoB E, B, V B snextpomarHutHoi BoiHe. CBOICTBAa 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, MpesioMiIeHue, nosspusanus, audpaxius, uarepdepeHnus. CKOpocTh 3IEKTPOMarHUTHBIX
BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpMeHeHe 31eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIBI paguoCBs3U U TeNeBUACHU. Pagunonokanus.

ONEKTPOMAarHuTHOE 3arpsI3HEHNE OKPY KAKOIIEH CPEbl.

TexHnueckue ycTpoiicTBa M TNPAKTUYECKOE TMPUMEHEHHUE: MY3BIKaJIbHbIE HWHCTPYMEHTHI,
yJIBTpa3ByKOBasl IMAarHOCTUKA B TEXHMKE U MEIULMHE, panap, paguoNpUEMHUK, TEIEBU30p, aHTECHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoCTpaHEHUE MOMEPEYHBIX U MPOJIOTbHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpaxeHus U NPeIOMICHUS MEXaHUUECKUX BOJIH.

HaGnronenue unrepdepeHunu u qudpakiuy MEXaHH4eCKUX BOJH.

3BYKOBOW PE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3BYyKa U BBICOTHI TOHA € aMIUTUTYA0M U 4aCTOTOM KoseOaHuH.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, IPEIOMIIEHUE, MOJsSpU3alius,
mdpaxiyst, uHTepdEepeHIus.



Tema 3. Onmuxa

I'eomerprueckas onrtuka. [IpsMoauHENHOE pacIpoOCTpaHEHHUE CBETA B OOHOPOAHOU cpexe. Jlyu
cBera. ToueuHbIli HICTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne N300paKeHMid B IIIOCKOM 3epKaje.

[Ipenomienue cBera. 3aKOHBI MpEIOMJICHUS cBeTa. AOCOJIOTHBIN MOKa3aTeiab MpPEIOMIICHUS.
ITonHoe BHyTpeHHEE oTpaxkeHue. [IpenenbHbIi yroi MOIHOro BHYTPEHHETO OTPasKEHUS.

JHucnepcus cseta. CiioxkHbIi cocTaB Oeoro ceera. Ler.

CoOwupatormirie U paccenBaronIye JUH3bL. ToHKas mmH3a. DOKYCHOE pacCTOSHUE U ONTHYECKAsl CHIIa
TOHKOM JnH3bI. [locTpoenue n3o0pakeHuil B cCOOMparoIUX U pacceuBarouX JuH3ax. @opmysia TOHKON
JIMH3BL. YBeIWdeHNe, JaBaeMoe JIMH3O01A.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas onrtuka. Unrepdepenmus ceera. KorepeHTHbIe HCTOYHUKH. YCIIOBUS HAOJIOICHUS
MakCUMyMOB M MHHHUMYMOB B MHTEPQEPEHLMOHHONW KapTHHE OT JIByX CHH(A3HBIX KOT'€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus ceera. udpakiuonsas pemérka. Y cioBue HaOM0IeHUS II1aBHBIX MAaKCUMYMOB IIPH
MaJeHU MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY .

[Tonspusanus ceera.

TexHuueckue ycTpoHCTBa UM IPAKTHMUECKOE IMPUMEHEHHE: OYKM, Jyma, Qoroanmnapar,
MIPOEKIIMOHHBIN anmapaTr, MHKPOCKOI, TEJIECKON, BOJIOKOHHas ONTHKA, AW(dpakiuuOHHAs pemeTka,
TIOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHEe, OTPaKEHHE U MperoMieHre cBeTa. OnTruueckre mpruOopsbl.

[TonHoe BHYTpeHHEE oTpaxeHue. Moienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakeHUI B JTMH3aX.

Monaenun MUKpOCKOIIa, TeJIECKONa.

Ha6nronenue narepdepeHiinm crera.

Ha6mronenue nudpakuum cBeta.

HaGnronenue aucnepcun ceTa.

[Tonyuenue criekTpa ¢ MOMOILIBIO PU3MBI.

[Tonydenue cnekTpa ¢ MOMOIIbIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusauu cera.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenune nokazaresns NpeoMIICHUs CTEKIIA.

HccnenoBannie cBONCTB N300pakeHUI B JTHMH3aX.

Habmonenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJILHOM TEOPUH OTHOCUTEIbHOCTH

I'paHunbl TPUMEHMMOCTH KJIACCHYECKOM MexaHukd. [locTymatbl cHenuaabHOW — TEOpHH
OTHOCHUTENIbHOCTH: WHBAPHAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe, MPUHIUI OTHOCUTEIBHOCTU
OHHIITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKON YAaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PEISATUBUCTCKOM YACTULIBI. DHEPTUsl TOKOA.

Pasnen 7. KBantoBasi pusznka

Tema 1. Dnemenmol KEAHMOGOU ONMUKU

®otonbl. opmyina [InaHka cBsi3u sHEpruM (HOTOHA C €ro0 YaCTOTON. DHEPrusl U UMIYJIbC (POTOHA.

OtkpeiTie u uccnenoBanue (ororddexra. OnbiTel A. I'. CtoneroBa. 3akoHbl (poTodPdeKTa.
VYpaBuenue DiiHireiiHa 1 porodddekra. «Kpacnas rpanuna» Gotorddexra.

JNasnenue cera. Onbitel [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTporcTBa U MPAKTHUECKOE MPUMEHEHHE: (POTOINEMEHT, (POTONATUUK, COTHEUHAS
Oarapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3QPeKT Ha YCTAaHOBKE C IMHKOBOH IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTodhdeKTa.



Ceeroauon.

Conneunas Gatapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4actuil. [Ltanerapras Mojaenb
aroma. [locrynatel bopa. 3nyuenue u normiomienue GOTOHOB MPH MEPEXOJE aTOMa C OJHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CrieKTp ypOBHEN SHEPIUM aToMa BOJOPO/a.

BosiHoBbI€ cBOMcTBa yacTull. Bosuel ne bpoins. KoprnycKyisspHO-BOJIHOBOW Tyanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyuY€HUE.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE NMPUMEHEHHE: CHEKTPaJbHbIM aHaIu3 (CHEKTPOCKOMN),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopra.

Onpenenenre AMUHBI BOJIHBI JIa3epa.

Habmronenue nuHeRvaTbIX CIEKTPOB U3JTy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomol

HaGnronenue nuHeiyaToro crexrpa.

Tema 3. Amomnoe sa0po

DKCIIepUMEHTHI, JO0Ka3bIBAIOIINE CIOXHOCTh CTpoeHMs sipa. OTKpbITHE paAMOaKTUBHOCTH.
OmneiTel Pe3zepdopaa mo omnpeneneHunio coctaBa paguoakTUBHOro u3inydeHus. CpoiicTBa anbda-, Oeta-,
ramMma-u3iydeHus. BausHue paanoakTHBHOCTH Ha )KUBBIE OpPraHU3MBI.

OTtkpbiTHE TpOTOHA U HeliTpoHa. HykiionHas mozens sinpa I'eiizendepra—Banenko. 3apsia sapa.
MaccoBoe uncio sapa. M3otormsl.

Anbda-pacnaa. ONEKTPOHHBI M TO3UTPOHHBIM Oera-pacman. ['amMma-uznyudeHue. 3akoH
PaaMOAaKTUBHOIO pacraja.

DHeprus CBSI31 HYKJIOHOB B sipe. SnepHsbie cuibl. JledekT Macchl sapa.

Snepusie peakunu. Jlenenue u CUHTES €.

Anepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpobnemMbl M MEPCHEKTUBHI SACPHONW DHEPTETHKHU.
DKOJIOTUYECKHUE aCTIEKTHI AJIEPHON SHEPTETUKHU.

DOneMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIOIEHUS M PETUCTPALIUU dJIEMEHTAPHBIX YaCTHUII.

OyHaameHTalbHbIe B3aumoieiicTBus. EquHcTBO prznueckoil kapTUHBI MHpa.

TexHuueckue ycTporuCcTBa U MPAKTUYECKOE NTPUMEHEHHE: J03UMETp, KaMepa BuiibcoHa, simepHbIi
peakTop, aToMHasi 6om0a.

Jlemoncmpayuu

Cy€TunK HOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol
HccnenoBanue TpeKoB 4acTHil (110 TOTOBBIM (oTorpadusim).

Pa3zpnen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPUZUKH

Ortanbl pazBuThs acTpoHoMuH. [IprkiiaHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE aCTPOHOMUHU.

Bun 3Bé3nH0ro Heba. Co3Besnus, spkue 3BE3/bl, IIAHEThI, UX BUAUMOE JBHIKEHUE.

ConHeunas cucreMa.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHeprum CosHua m 3BE37. 3BE31BI, UX OCHOBHBIE
XapakTepUCTHKH. JluarpaMma  «CHEKTpPaJIbHBIM  KIACC —  CBETUMOCTb».  3BE3IbI  IJIABHOM
MIOCJIE0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY ISl 3BE3] TJIaBHOW I1OCJIEN0BATEIbHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHBIE IIPEACTABICHHSI O TPOUCXOXKACHUH U dBotonu CosHIa U
3BE3/. DTarnbl )KU3HU 3BE3NL.

Mneunsiii Ilyte — nama [amaktuka. [lonoxxenue u npmxenue Connna B [Mamaktuke. Tumbl
rajakTuk. Paguoranaktuku u kBasapsl. UEpHbIE bIPBI B spax rajJakTHK.

Bcenennas. Pacmmmpenue Beenennoit. 3akon Xa60ma. Paz6eranue ranakruk. Teopust bomibiioro
B3pbIBa. PeslnKkTOBOE M3iTyYeHHE.

MacurabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabniooenus



HaGnronenus: HeBOOPYKEHHBIM TJ1a30M C HCIIOJIH30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH UIs
OTIpeJICIICHUS MOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3usi CeBEpHOTO
MIOJIyIIAPpUS U SIPKUE 3BE3/BL.

Ha6monenus B Teneckon JIynsl, maner, Miegnoro [lytu.

O0o0maroniee NnOBTOpPeHUE

Ponb ¢u3uky M acCTpOHOMHM B IKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COIMAIBLHOW M ITUYECKOU
cdepax e TeNpHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHUH B COBPEMEHHO Hay4YHON KapTHHE
MUpa, poIib GU3NIECKON Teopur B (HGOPMUPOBAHUU TPEACTABICHUHN O (U3NIECKON KapTHHE MUPA, MECTO
¢u3nvecKoil KapTUHBI MUpa B OOMIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX NPEACTaBICHUN O
HIPUPOJIE.

Me:xknpeameTHble CBSI3U

Wzyuenme kypca ¢usukn 0azoBoro ypoBHS B 11 Kiacce OCYIIECTBISCTCS € Y4ETOM
COJIEPKATENIbHBIX MEXKIPEIMETHBIX CBA3EM € KypcaMM MaTeMaTHKH, OMOJIOTUH, XUMHH, Teorpadpuu u
TEXHOJIOTUHU.

Meoicnpeomemnuvle noHsamus, CBA3aHHbIE C W3YYEHHEM METOJIOB HAYYHOI'O IMO3HAHUS: SIBJICHHE,
Hay4HbId (akT, TUMOTe3a, (Qu3MYecKas BETWYMHA, 3aKOH, TEOpHs, HAOJIOJEHUE, OSKCIEPUMEHT,
MOJIETMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHHH, TpUTOHOMETpUYecKie (PYHKIUU: CUHYC, KOCUHYC,
TaQHI'€HC, KOTAaHM€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKJECTBO, BEKTOPbl M MX MPOEKIUU Ha OCHU
KOOpJIMHAT, CJIO)KEHHWE BEKTOPOB, IIPOM3BOIHBIE JJIEMEHTApHbIX (YHKIUH, NPHU3HAKU 000U
TPEYroJIbHUKOB, OINpe/IeieHHE MIIOMAAN IIIOCKUX GUTyp U 00bEMa Tell.

buonocus: snexTpuyeckue sBIEHHUS B >KMBOW NpUPOJE, KojeOaTeslbHbIE IBUXKEHUS B JKHUBOMN
MIPUPO/IE, ONITUYECKHUE SIBJICHUS B )KUBOU MPUPOJE, AEUCTBUE palialluy Ha KUBbIE OPraHU3MBI.

Xumusa: CTpOeHHE aTOMOB M MOJIEKYJ, KpHCTaJuIMdecKas CTPYKTypa TBEPIBIX TeJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAUIMUECKON PEIIETKH, CIEKTPAIbHBIA aHAJIU3.

l'eocpagpusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KU MArHUTHBIX pyd, (oTochEéMKa 3eMHOMI
IMOBEPXHOCTH, MPEACKAZAHUE 3EMJIIETPSICEHUM.

Texnonozeus: TUHAR QJICKTPOIIEpECaay, TCHEPATOP NEPEMEHHOTO TOKA, DJICKTPOABUIATCIIb, HHAYKIIHOHHAA IICYb,

panap, paaMonpuéMHHUK, TeleBU30p, aHTeHHa, Tesedon, CBY-meub, MPOSKIMOHHBINA anmapaT, BOJIOKOHHAsI OITHKA,
COJIHEUYHas OaTapesi.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOTPAMMBI 110 PU3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA3OBAHMUA

OcBoenne yuebHoro npeamera «DPu3uka» Ha ypoBHE cpenHero oomiero oopazoBanus (6a30BbIN
YPOBEHB) JIOJKHO 00ECIEUUTh AOCTH)KEHUE CIICAYIOIUX JTUYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE Pe3yNbTaThl OCBOCHUSI yueOHOT0 npenmMera «Du3uka» JOIKHBI OTpakaTb TOTOBHOCTD
U CIIOCOOHOCTh 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHOM BHYTPEHHEH MO3UIIMEH JINYHOCTH,
CUCTEeMON LEHHOCTHBIX OpHWEHTAIMi, TMMO3UTUBHBIX BHYTPEHHHX YyO€XKJEeHUN, COOTBETCTBYIOIIUX
TPaJAULIMOHHBIM IIEHHOCTSIM POCCHICKOr0 O0OIIEecTBa, pacIIUpPEHHE >XU3HEHHOTO OMbITa M ONbITa
JESATENBHOCTH B IIPOLIECCE peaTn3allii OCHOBHBIX HAIIPABJIEHUN BOCIUTATENIbHON IE€ATEIbHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpaIaHCKOro BOCUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKJAAHCKON MO3ULMU OOYyYaroOIIerocs Kak aKTHBHOTO W OTBETCTBEHHOIO
YJieHa POCCUIICKOT0 00IIecTBa;

MPUHATHE TPATUIIHOHHBIX O0IIEYEIOBEYECKIX TYMAaHUCTHUECKUX U IEMOKPATHUECKUX IIEHHOCTEHH;

TOTOBHOCTH BECTH COBMECTHYIO ACITEITLHOCTh B MHTEPECaX IPasKJaHCKOTO OOIIECTBa, yUaCTBOBATh
B CaMOYIIpaBJICHUU B 00pa30BaTEeIbHON OpraHu3aIiy;

yMEHHE B3aMMOJICHCTBOBATh C COLMATHHBIMA WHCTUTYTAMHU B COOTBETCTBUU C UX (PYHKIMSIMH H
Ha3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTAapPHOU U BOJOHTEPCKON JEATEIbHOCTH;

2) IaTPHOTHYECKOTO BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaKIaHCKON MICHTUYHOCTH, MATPUOTU3MA;



[IEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHIKEHUSIM POCCHMCKHUX YYEHBIX B
obnactu (PU3MKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIHTAHMSI:

c(OpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBECHUS;

CIOCOOHOCTh OIICHMBATh CUTYalMI0 M MPUHUMATh OCO3HAHHBIC DPEUICHHS, OPUEHTHPYACh Ha
MOpAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JCSITEIBHOCTH yUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOCHHE YCTOMUMBOTO OYAyIIEro;

4)3cTeTH4eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYas ICTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nveckoil HayKe;

5) Tpy1oBOT0 BOCIUTAHUS:

MHTEpEC K pa3inyHbIM cdepam NpodecCHOHATBLHONW NESITeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
(¢u3MKON M TeXHMKOW, YMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOP Oyaylel nmpodeccuu u pealn3oBbIBaTh
COOCTBEHHBIE KM3HCHHBIC TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHIO M CcamM00Opa3oBaHHUIO B O0JacTHM (PU3UKU Ha
MPOTSKEHUU BCEH )KU3HU;

6) IKOJIOTHYECKOT0 BOCTTUTAHUS S

c(OPMUPOBAHHOCTh ~ 3KOJOTMYECKOH  KyJIbTYpbl, OCO3HAaHUE  IJIO0AJBHOTO  XapakTepa
9KOJIOTMYECKUX MPOOIIeMm;

IJIAHUPOBAHUE W OCYIIECTBJICHUE JIEWCTBUIA B OKPYXAIOIIEH Cpele Ha OCHOBE 3HAHUS LeJen
YCTOHYMBOTO pa3BUTHSI YEIIOBEUECTBA,

paciivpeHue OmbITa JEATENbHOCTH HSKOJIOTMYECKOW HaNpaBlI€HHOCTH Ha OCHOBE HMEIOIIUXCS
3HaHUU 1O PU3HKE;

7) IEeHHOCTH HAYYHOTI'O TIO3HAHUS

c(OPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
(hbM3UYECKON HAYKH;

OCO3HAaHHE IEHHOCTH HAy4YHOM [eATENbHOCTH, TOTOBHOCTH B IIpoliecce H3y4YeHHs (PU3UKU
OCYIIECTBIISATh IPOEKTHYIO M HUCCIIEI0BATENbCKYIO NEATEIbHOCTh MHINBUIYaJIbHO U B TPYTIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neiicTBus:

CaMOCTOSTEIIbHO (hOPMYJIMPOBATh U aKTYaJIU3HPOBATh IPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

ONPEACIISIThH ENU JICATeIbHOCTH, 33J1aBaTh MapaMeTPhbl U KPUTEPUHU UX JOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MMPOTHBOPEYHS B pacCMaTPUBAEMbIX (PHU3NUYECKUX SBIICHUSX;

paspabaThIBaTh IUIAH PEHICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a HMMEIOIIMXCS MaTePHAIbHBIX W
HEMAaTepUaJIbHbIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JEATEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YJILTATOB IEJSIM, OLICHUBATH
PHUCKH MOCTEJACTBUI AEATEIbHOCTH;

KOOPJMHHUPOBATh M  BBIMIONHATH PabOTy B  YCIOBUAX pPEaIbHOTO, BHUPTYyIBHOIO |
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE MPU PEIICHUU KU3HEHHBIX TPOOIIEM.
ba3oBble uccienoBaTeabCKue AedCTBHS.

BIIAIETh HAYYHOI TEPMUHOJIOTUEH, KIIFOUEBBIMH MOHATHSAMHU U METOIaMU (DU3MUYECKON HAYKU;

BBIABIJISITH IPUUMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJM3MpOBaTh 3aJady, BBIJIBUIAaTh TMIOTE3Yy €€
peuieHusi, HaXOJuTh apryMEHThl JJIsl J0Ka3aTelIbCTBA CBOMX YTBEPXKACHHH, 3aJaBaTh HapameTpbl U
KPUTEPUU PEIICHHUS;

aHAIM3UPOBATH MOJYYEHHBIE B XOJE PELICHUS 33Ja4d PEe3yibTaThl, KPUTHUYECKH OLICHMBATh UX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTH U (pOpMyIHpPOBATH COOCTBEHHBIC 33/1a4 B 00pa30BaTEIHHON NESATEILHOCTH, B TOM YHUCIIE
MIPH U3YYEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIEHUBAThH MPUOOPETEHHBIN OIBIT;

yMeTB HepeHOCI/ITL 3HAHUA 110 q)mmce B HpaKTI/I‘-ICCKYIO 06HaCTB KHUBHCACATCIIbHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 001acTei;



BBIJIBUTaTh HOBBIE UJIEU, IIPEUIaraTh OPUTMHAIbHBIE IOXO0/bI U PEIICHHUS;

CTaBHUTH MPOOIEMBI U 33]]a4H, JOMYCKAIOLINE aJIbTePHATUBHBIC PEIICHUSI.
PaGora c undpopmanueii:

BJIQJICTh HABBIKAMH IOJIy4eHHs] MH(OpMAIMK (U3NIECKOTO COAEPIKaHUS M3 MCTOUHMKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIbHO OCYLIECTBJIATh IIOUCK, AaHAJIU3, CHCTEMAaTH3alUI0 M HHTEPIPETALHUIO
nHGOPMALUY Pa3IUYHBIX BUJOB U (POPM NIPEICTABICHHS,

OLIEHUBATh JJOCTOBEPHOCTh UH(OPMALIHH;

HCIOJIb30BAaTh CPEACTBa MH(OPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOIMH B pELICHUH
KOTHUTHBHBIX, KOMMYHMKAaTHBHBIX UM OpraHM3allMOHHBIX 3a7a4 C COOJIIOJeHUEM TpeOoBaHUI
SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TMTHEHBI, PECypcOCOepPEeKEeHUs, MPABOBBIX M ITHUYECKUX HOPM,
HOpM HMH(OPMAITMOHHON OE30MTACHOCTH;

CO3/IaBaTh TEKCTHI (PHU3UYECKOTO COJIEPKAHHUS B Pa3IMUYHBIX (QopMarax ¢ y4€TOM Ha3HAYCHHUS
nH(pOpMaLIMY U 1IeNIEBOI ayJUTOPHUU, BEIOUpAsi ONTUMANIbHYIO (JOpMY MPEACTABICHUS U BU3yalu3alliu.

KoMMmyHukaTuBHbBIe YHUBepcaIbHbIe yYeOHbIe 1eliCTBUSA:

OCYIIECTBIISATh OOLIEHHE Ha YpoKaX (PU3UKU U BO BHEYPOUHOH AEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(IUKTHBIX CUTYyallMi U cMSAT4aTh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCIIOJIB30BaTh MPEUMYIECTBA KOMaHIHON U HHIUBUAYaIbHON paOOTHI;

BBIOMpATh TEMATHKYy M METOJbl COBMECTHBIX JEHCTBUI ¢ yu€TOoM OOLIUX HHTEPECOB H
BO3MOKHOCTEN KaKJIOTO WIEHA KOJUIEKTUBA,

MIPUHUMATD [[E€JIM COBMECTHOM JIeTEIbHOCTH, OPraHW30BbIBATh U KOOPJMHUPOBATH JIEHCTBUS 110 €€
JOCTHKEHMIO: COCTABJIATH IUIAH JIEUCTBUM, pacHpeneisTh pPOJIM C Y4ETOM MHEHUH YYacCTHUKOB,
00CyXJaTh pe3ybTaTbl COBMECTHOM paboThI;

OLIEHMBAaTh KAa4yeCTBO CBOET0O BKJIAJa M KaXJOr0 y4acTHMKa KOMAHIbl B OOLIMI pe3ysibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM,

IIpeaiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJICH C IO3ULUUU HOBHU3HBI, OPHUIMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYILIECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHHE B Pa3IMYHBIX CHTyalUsX, MPOSABIATH
TBOPYECTBO M BOOOpaXKEHUE, ObITh MHULIUATHUBHBIM.

PeryasiTuBHbI€ YHHBepPCaJbHbIE YUeOHbIE 1eliCTBHS
Camoopranuszanms:

CaMOCTOSITENIbHO OCYIIECTBIIATH I03HABATEIIbHYIO IETEIILHOCTH B 00JIaCTH (DU3UKHU U ACTPOHOMHUH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (HOPMYJIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTABIIATH IJIaH PEIIeHUs] pACUETHBIX U KAUECTBEHHBIX 33124, IJIaH BBIOJIHEHUS
MIPAKTUYECKON pabOThI ¢ YU4ETOM UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPENOYTEHUII;

JlaBaTh OLIEHKY HOBBIM CHTYaIUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTECHUN;

JieNiaTh OCO3HAHHBIN BHIOODP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a PEIICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (DOPMUPOBAHUIO M TPOSIBICHUIO JPYAULIUUA B OONACTH (PU3UKHU, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallMsM, BHOCHTb KOPPEKTHBbI B JESTEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BIIQJIETh HABBIKAMHU TIO3HABATENbHOUW pe(rIeKcHH Kak OCO3HAHUSA COBEPILIAEMBIX NEHCTBUN H
MBICIUTENbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

WCIOJIb30BaTh MPUEMBI pe(DIEKCUU ISl OLIEHKH CUTYallud, BEIOOpA BEPHOT'O PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHHXKEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIU3€E PE3YIbTAaTOB JEATEIbHOCTH;

MIPUHUMATD ce0sl, TOHUMAasi CBOU HEJOCTATKHU M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIU3€E PE3YIbTATOB JEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.



B mporecce goCTHKEHHS TMYHOCTHBIX PE3YIbTATOB OCBOSHHS ITPOrPaMMBI 110 (PU3HUKE Il yPOBHS
cpeaHero oOmero o6pa3oBaHUs Y OOYYAIOIIUXCS COBEPUICHCTBYETCS SMOIMOHAIBHBIA WHTEIUICKT,
MPEIoIararoImuil CQOPMUPOBAHHOCTH:

CaMOCO3HaHUs1, BKJIIOYAOLIEr0 CIIOCOOHOCTh TOHUMATh CBOE 3MOLMOHAIBLHOE COCTOSIHUE, BUACTD
HaIpaBJICHUS PA3BUTUS COOCTBEHHOW IMOIIMOHAIBLHON Cephl, ObITh YBEpEHHBIM B ce0e€;

CaMOpETyJIMPOBAHHUS], BKJIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTB 34 CBOE
MIOBEJICHUE, CIIOCOOHOCTD aJalTUPOBATHCS K AMOLMOHAIIbHBIM U3MEHEHUSM U MPOSIBIISITh THOKOCTb, ObITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKIKOYAIOUIEH CTPEMIICHHE K JOCTHKECHMIO LEIHM U YCIIEXY, ONTHMHU3M,
MHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATH NCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE JAPYTUX, YUYUTHIBATD
€ro IIpU OCYIIECTBIIEHUU OOIIEHNUS, CHOCOOHOCTh K COUYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAaUBaTh OTHOLIEHUS C JPYTHUMH JIOAbMH,
3a00TUTbCS, MIPOSBIATH HHTEPEC U pa3peiaTh KOHPIUKTHI.

NPEJMETHBIE PE3YJIBTATBI

K kon1y oOyuenus B 10 kiacce npeIMeTHBIE pe3ybTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh
C(OPMHPOBAHHOCTH y 00YUAIOIINXCS YMEHHUH:

JEMOHCTPHPOBATh HA TIpUMEpax poJib ¥ MeCcTO (PU3MKH B (DOPMHPOBAHMH COBPEMEHHOW HAyYHOM
KapTUHBI MHUpA, B Pa3BUTUU COBPEMCHHON TEXHWKH W TEXHOJOTHH, B TPAKTHYECKOW NEATEIHHOCTH
O,

VYHUTBIBATh TPAHUIBI NPHUMCHEHHUS W3YYCHHBIX (DH3UYECKHX MOJEJCH: MaTepuaibHas TOYKa,
WHEpIMAIbHAs CHCTEMa OTCUYETa, aOCOIOTHO TBEPIOE TEJO, UACATBHBIN ra3, MOACIH CTPOSHHUS ra30B,
KUJKOCTEH U TBEPJBIX TEJI, TOYCUHBIA AIMEKTPUICCKHUI 3apsii IPH PEIIeHUH GU3NISCKUX 33139,

pacro3HaBaTh GU3MYECKUE SBICHUS (ITPOIIECCHI) U OOBSICHATh X Ha OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJISIPHO-KMHETUUECKO TEOPUH CTPOEHMsI BEIIeCTBa W AJIEKTPOJAMHAMUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE IBWKEHUE, CBOOOJAHOE MaJeHue Tell, ABMKEHHE M0 OKPYKHOCTH,
UHepLHUs, B3auMojieiicTBue Ten, AudQy3us, OpoyHOBCKOE JBHKEHUE, CTPOCHUE KUIKOCTEH U TBEPABIX
TeJ, W3MEHEeHHe 00bEMa Tesl MpU HarpeBaHUM (OXJIaKICHHH), TEIJIOBOE paBHOBECHE, HCIApEHUE,
KOHJICHCAllUs, IJIaBJICHUE, KPUCTAJUTN3allNs, KUIIEHNE, BIa)XKHOCTh BO3/lyXa, IIOBHIIICHHUE J1aBJICHUS ra3a
IIPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY IapaMeTpaMu COCTOSIHUS raza B U30Mpolieccax,
AIIEKTPU3ALIUA TN, B3aUMOJICHCTBHE 3apsIOB;

OIMCHIBATh N3YUYCHHBIE AIIEKTPUUECKHIE CBOMCTBA BEIIECTBA U AIEKTPUUYECKUE BIIECHUS (TIPOLIECCHI),
UCIOJIBb3YS (PU3NYECKHE BEINYMHBL: AIEKTPUUECKHUI 3apsijl, SIEKTPUUECKOE MOJIe, HANPSHKEHHOCTH MO,
MOTEHIIMAJ, PAa3HOCTh IOTEHIMAJIOB; IMPU OMHCAHWU MPABUIBHO TPAKTOBaTh (PU3MYECKUN CMBICI
UCIOJIb3YEMbIX BEMYHMH, UX 0003HAYCHHS U CIUHHIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE TAHHYIO
(bu3MYECKYIO BEIMUMHY C IPYTUMU BETUYUHAMU;

OCYIIECTBIISATh MPSAMbIE U KOCBEHHBbIC M3MEPEHUs (U3MUECKUX BEIUYHMH, MPU 3TOM BBIOMpATH
ONTHUMAJTBHBIA CIOCO0 HW3MEPEHUS M UCIHOIb30BaTh H3BECTHBIE METOAbl OIEHKU MOTPElIHOCTeN
HU3MEPEHUI;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXKIY (GU3NYECKUMHU BEIMYMHAMH C HCIOJb30BAHHEM MPSIMbBIX
WU3MEpEeHuH, TPy STOM KOHCTPYUPOBATh YCTAHOBKY, PUKCUPOBATH PE3YJIbTATHI OTYYECHHON 3aBUCIMOCTH
(bu3MUYeCKUX BEIUYUH B BUIE TaOMUI[ ¥ Ipa(UKOB, AeNaTh BBIBOJIBI 10 pE3yIbTaTaM UCCIIEOBAHMUS,

coOmoaTh npaBuia 0e30MacHOro TpyjAa MpH MPOBEACHUM HMCCIEIOBAHUN B paMKax ydeOHOro
IKCIEPUMEHTa, Y4eOHO-HCCIEAOBATENbCKOM W TPOEKTHOM JIEATENBHOCTH C HUCHOJIB30BAaHUEM
WM3MEpUTENBHBIX YCTPOUCTB U J1a00paTOpHOTO 000PYI0BAHMUS;

pemarh KadecTBEHHbIE 3a/ayl: BBICTPAWBATh JIOTHUECKH HEMPOTHBOPEUMBYIO IEMOYKY
paccyXAeHUl ¢ OMOpPOo Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3MUECKUE SBIICHUS;

WCIOJIb30BaTh MPHU PEIICHUH YYeOHBIX 3a/1a4 COBpEMEHHBbIE HH(POPMAIIMOHHBIE TEXHOIOTHUHU IS
MOKWCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUUd U TPEJCTABICHUS Y4eOHOW U HAyYHO-TIOMYJISAPHOU
uH(pOpMaIlUY, TONYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKH AHAIU3UPOBATH MOIydaeMyIO
uH(pOpMaIHIO;

MIPUBOJIUTH MPUMEPHI BKJIA/Ia POCCHICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHUE HAYKHU,
00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUH;



UCIOJb30BATh TEOPETUUECKUE 3HAHMS MO (HU3UKE B IOBCEAHEBHOW XHU3HH JUIA OOECHICUCHHS
0€301acHOCTH MPH 00paIeHUH ¢ MPHOOpaMH M TEXHUYECKUMHU YCTPOWCTBAMH, [Tl COXPAaHEHUS 310POBbS
U COOMIOICHUS. HOPM 3KOJIOTUYECKOT0 IOBEJICHUS B OKPY>KalOIlel cpeie;

paboTaTh B TPYIIIE C BHIIOIHEHUEM PA3IMUHBIX COLUABHBIX POJIEH, IUTAHUPOBATH PA0OTY TPyIIIHI,
palMOHAIBHO PACHpPENENSITh 0043aHHOCTU U IJIAHUPOBATh JIESATENILHOCTh B HECTAHJAPTHBIX CUTYaLUsIX,
a/IeKBaTHO OLIEHMBATh BKJIAJ] Ka)KJI0TO U3 yYaCTHUKOB IPYIIIBI B PELLICHUE pacCMaTpUBaEM O MPOOIEMBI.

K kon1my obyuenus B 11 kiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y 00YUAIOIINXCS YMEHUH:

JEeMOHCTPHPOBATh HAa MPUMEPAX POJIb U MeCTO (PU3KMKK B POPMUPOBAHMH COBPEMEHHOW HAYYHOU
KapTUHBl MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKH WU TEXHOJOTMH, B IPAKTUYECKOH NESATENbHOCTH
JIOJIEH, IETIOCTHOCTD U €AMHCTBO (PU3NYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHUIIbl IPUMEHEHNS W3YYEHHBIX (PU3MUECKUX MOJIENEH: TOUEUHBIH 3IEKTPUUYECKUI
3aps, JIyd CBeTa, TOUEYHBIA HCTOUHUK CBETA, AJIepHAs MOJEINIb aTOMa, HYKJIOHHAsI MOJIENIb ATOMHOTO sijipa
IIpY pelieHny PU3NYecKux 3a1ay;

pacrio3HaBaTh (uU3MUECKHEe SBICHUS (MPOIECCh) U OOBACHATH HMX Ha OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKA M KBAaHTOBOW (DU3MKHU: 3JIEKTpUYECKas IPOBOJUMOCTb, TEILJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JIEHCTBUS TOKa, B3aUMOJICHCTBME MArHUTOB, AJIEKTPOMArHUTHAsl MHITyKIUS,
NecTBHE MAarHUTHOTO IMOJIS Ha TPOBOJHUK C TOKOM WU JABMXKYIIMHCA 3apsl, 3JIEKTPOMarHUTHBIE
KojeOaHUsT U BOJIHBL, MPSAMOJIMHEHHOE pacHpoCTpaHEHUE CBETa, OTpakKeHHe, MpeIoMIIEHHE,
uHTepdepeHus, AMPpakuus U MOJISpU3alUsl CBETa, AUCIEPCHs CBeTa, (POTORIEKTpUUECKUN >PPexT
(botorddexr), cBeTOBOE MaBlICHWE, BO3HUKHOBEHHE JIMHEHMYATOrO CIEKTpa aroMa BOJOPOJaA,
€CTECTBEHHAs U UCKYyCCTBEHHAsl paJ0aKTUBHOCTD;

OCYIIECTBIISATh MpPSAMbIE U KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEIUYMH, MPU 3TOM BBHIOMpATH
ONTHUMAJIBHBIA CMOCO0 HW3MEPEHUS M UCIHOJb30BaTh H3BECTHBIE METOAbl OLEHKH MOTperlIHoCcTen
U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH (PM3MUYECKUX BEIUYMH C UCIOJIb30BAaHUEM MPSAMBIX U3MEPEHUI: MpH
3TOM KOHCTPYHpPOBAaTh YCTaHOBKY, (PMKCHPOBATH PE3YyJbTaThl MOIYYECHHOW 3aBUCHMOCTH (DU3HUECKUX
BEJIMYMH B BUJIE TaONHII U TpadUKOB, JeNaTh BBIBOABI IO PE3yJIbTaTaM HCCIEI0BaAHUS;

coOmoath npaBuia 0e30MacHOro TpyjAa MPU NPOBEACHUM MCCIEIOBAaHUN B paMKax ydyeOHOro
IKCIEPUMEHTa, Y4eOHO-HCCIEA0BATEIbCKOM W MPOEKTHOM JIEATENBHOCTH C HUCHOJIB30BAaHUEM
W3MEPUTENbHBIX YCTPOMCTB U J1a00paTOPHOTO 000PYI0BAHMUS;

pemate pacu€THbIe 3a7auyd C SIBHO 3aJaHHOW (DU3MYECKOM MOJENbI0, UCHOJIb3ys (PU3UUECKHe
3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJM3a yCJIOBUs 3aJaud BbIOMpaTh (PU3UUYECKYIO MOJEIb, BBIICIAThH
¢buznueckue BeTUYUHBI U POPMYIIbI, HEOOXOUMBIE [Tl €€ pellleHus, TPOBOAUTH PACUEThl U OIICHUBATh
PEATbHOCTH MOTYYEHHOTO 3HaYeHUS (PU3NYECKON BEITHMUUHBI;

UCIOJIb30BaTh TEOpPETHYECKHE 3HaHHS MO (PU3MKE B MOBCEAHEBHON XHU3HU I 00eCreYeHUS
0€e301acHOCTH MU 00pallleHNu ¢ MPUOOPaMU U TEXHHUECKUMHU YCTPOHUCTBAMHU, IJISl COXPAHEHUS 37I0POBbSI
1 COOIOIGHUS HOPM SKOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TPyIIIE C BHIMOTHEHUEM PAa3IMYHBIX COLUATBHBIX POJICH, MIIaHUPOBATh padOTy TPYIIIHI,
palMOHANIBHO paclpeieNiaTh 00s3aHHOCTH U IJIAHUPOBATH JESATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsX,
aJIeKBaTHO OLIEHUBATh BKJIA/ KQXKJIOTO U3 YYACTHUKOB I'PYMIIbI B PELIEHNE pacCMaTPUBAEM O MPOOIEMBI.



TEMATHYECKOE IIVIAHUPOBAHUE 10 KJIACC
Ne HavMmeHOBaHUe pa3/ie/ioB U TEM KosimyecTBO 4acoB JnekTpoHHbIE ([UPOBbIE)
n/n NporpaMMbl Bcero KoHTpoJibHBIE [IpakTHyeckue 0o6pasoBaTesIbHbIE PECYPChI
paboThI paboThI
Pazpesn 1. PUUKA U METOJbI HAYYHOI'O IIO3HAHHUA
1.1 ®dusrka ¥ MeTOo/Ibl HAYYHOTO MO3HAHUS 2 bubanoreka IOK
https://m.edsoo.ru/7f41bf72
HToro o pasgeny 2
Pa3gen 2. MEXAHUKA
2.1 KuHemaTuka 5 bubanoreka LIOK
https://m.edsoo.ru/7f41bf72
2.2 JluHamMuKa 7 bu6aunoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHEHHUA B MeXaHUKe 6 1 1 Bu6auoTteka LIOK
https://m.edsoo.ru/7f41bf72
HToro no pasaeny 18
Paspes 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJMHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KUHETHUYECKOU 9 1 bu6bauoTteka [JOK
TEeOpUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMHUKHU 10 1 bu6smoTteka LIOK
https://m.edsoo.ru/7f41bf72
3.3 ArperaTHble COCTOSIHUSA BelleCcTBa. 5 bu6smoTteka LIOK
da30BbIe NEPEXObI https://m.edsoo.ru/7f41bf72
HToro no pasaeny 24
Paspen 4. 3JIEKTPOAUHAMHUKA
4.1 JJIeKTpOCTaTHKaA 10 1 bu6saunoTteka [JOK
https://m.edsoo.ru/7f41bf72
4.2 [ToCcTOSAHHBIN 3JIEKTPUYECKUU TOK. TOKH 12 1 bu6bsaunoTteka [JOK
B Pa3JIMYHBIX Cpejiax https://m.edsoo.ru/7f41bf72
WToro no pasgeny 22
Pe3epBHOE BpeMsi 2
OBIIEE KOJIMYECTBO YACOB IIO IIPOTPAMME | 68 3 3
11 KJIACC

KoJsinuecTBO 4acoB



https://m.edsoo.ru/7f41bf72
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Ne HavMmeHOBaHUe pa3/ie/ioB U TEM Bcero KoHTpoJsibHBIE [IpakTUyeckue JnekTpoHHbIE ([UPOBbIE)
n/n IporpaMMbl paboThI paboThI 06pa3oBaTeJsIbHbIE PECYPCHI
Paszaen 1. 3JIEKTPOJUHAMUKA
1.1 MarauTHOe moJie. 11 1 3 bubanoreka HOK
JJIeKTpOMarHuTHasi MHAYKL WS https://m.edsoo.ru/7f41c97c
HToro no pasgeny 11
Paszpaen 2. KOJIEBAHUSA U BOJIHbI
2.1 MexaHUYeCKHE U 9 1 bubanoreka LIOK
3JIEKTPOMAarHUTHbIE KOJIEGAHHUS https://m.edsoo.ru/7f41c97c
2.2 MexaHu4YecKHe U 5 1 bubanoreka LIOK
3JIEKTPOMAarHUTHbBIE BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 OnTuka 10 3 bubaunoreka LIOK
https://m.edsoo.ru/7f41c97c
HToro no pasaeny 24

Pasges 3. OCHOBEI CIHEIIMAJILHOW TEOPU

U OTHOCHUTEJIBHOCTH

3.1 OCHOBBI ciel}Ma/IbHOW TEOPUH 4 1 bu6bsauoTteka JOK
OTHOCUTEJILHOCTHU https://m.edsoo.ru/7f41c97c
HToro no pasgeny 4
Paspes 4. KBAHTOBAA ®HU3UKA
4.1 3/1eMeHThbl KBAaHTOBOH ONTHKH 6 bu6smoTteka LIOK
https://m.edsoo.ru/7f41c97c
4.2 CtpoeHue aToMa 4 bu6bsaunoTteka lJOK
https://m.edsoo.ru/7f41c97c
4.3 AToMHoOe aapo 5 bu6saunoTteka [JOK
https://m.edsoo.ru/7f41c97c
HToro no pasaeny 15
Paspen 5. 3JIEMEHTbBI ACTPOHOMHWHU U ACTPO®U3UKHU
5.1 JJiIeMeHTbl aCTPOHOMUHU U 7 1 bu6bsaunoTteka [JOK
acTpodU3UKHU https://m.edsoo.ru/7f41c97c
WToro no pasgeny 7
Paspes 6. OBOBHIAIOIIEE IOBTOPEHUE
6.1 O6o061atoliee MOBTOpPeHHE 4 bubaunoreka HOK
https://m.edsoo.ru/7f41c97c
WToro no paspeny 4
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Pe3epBHOe BpeMs 3

OBILIEE KOJIMYECTBO YACOB I10 68 4 7
[TPO'PAMME
IMOYPOUYHOE IINIAHUPOBAHHUE
10 KJIACC
Ne Tema ypoka KosinyectBo 4acoB Jara JJIeKTPOHHBbIE
n/ V3y4eH nudpoBbIie
0 us o6pa3oBaTesIbHbIE
pecypchl
Bcero | Koutp. | Ilpaxr.
paboThl | paboThl
1 dusnka — Hayka o npupoge. Hayunble MeTo/ibl IO3HAHUA 1 Bu6auoTteka LIOK
OKpY’KaroIlero Mupa https://m.edsoo.ru/ff0c3
2e2
2 Posib 1 MecTO pU3UKH B POPMUPOBAHUU COBPEMEHHON HAYYHOH 1 bubsaunoTteka [JOK
KapTHUHbI MUPA, B MPAKTUYECKOH eI TeJIbHOCTH JIIJ el https://m.edsoo.ru/ff0c3
3eb
3 MexaHunveckoe JABHKeHUe. OTHOCUTEIbHOCTh MeXaHUYECKOTO 1 bu6smoTteka LIOK
JIBI>KeHUs. [lepeMellieHH e, CKOPOCTb, yCKOpEeHH e https://m.edsoo.ru/ff0c3
508
4 PaBHOMepHOe NpSAMOJIMHENHOE JIBUKEHU € 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/ff0c3
620
5 PaBHOYCKOpeHHOE NPSIMOJIMHENHOE JIBUKEHU € 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/ff0c3
72e
6 CB06OAHOE MajJieHHue. YCKOpeHHe CBOOOJHOT0 NaieHUs 1 bubaunoreka LIOK
https://m.edsoo.ru/ff0c3
9cc
7 KpurBosinHelHOe 1BUXeHUe. [IBUKEHUE MaTeprUaJIbHOW TOYKHU 110 1 Bbu6saunoTteka [JOK
OKPY>KHOCTH https://m.edsoo.ru/ff0c3
ada
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[IpuHuMn oTHOCUTeNbHOCTHU ["anniied. MHepruaibHble CUCTEMbI
orcyeta. [lepBbii 3akoH HproTOHA

bubanoreka LHIOK
https://m.edsoo.ru/ff0c3
be8

9 Macca tena. Cuaa. [IpyHLIMI Cyniepno3uL Uy Cyul. BTopoi 3akoH Bub6anoTeka [IOK
HbroTOHA /151 MaTeprUabHOU TOYKH https://m.edsoo.ru/ff0c3
be8
10 | Tperuy 3akoH HproTOHa A/11 MaTepHabHbIX TOYEK bu6auoTteka LIOK
https://m.edsoo.ru/ff0c3
be8
11 | 3akoH BceMupHOro taAroteHusd. Cuaa tsxectu. [lepBad kocMuyeckas Bbu6auoTteka LIOK
CKOPOCTb https://m.edsoo.ru/ff0c3
doo
12 | Cunia ynpyroctu. 3akoH I'yka. Bec Tesa Bu6auoTteka LIOK
https://m.edsoo.ru/ff0c3
el8
13 | Cuna Tpenus. KoadpduuueHt TpeHus. Cuia conpoTHUBIEHUS TPU bubauoTteka [JOK
JBHMXKEHHH TeJla B )KUAKOCTU UJIU rase https://m.edsoo.ru/ff0c3
f76
14 | [locTynaTesibHOE U BpallaTeJbHOE ABUXKEHHE a0COJIIOTHO TBEPAOTO bubauoTteka [JOK
TeJsia. MOMeHT cuJibl. [1y1e4o cuJibl. YC/I0BUSI paBHOBECHSI TBEP/IOTO Teja https://m.edsoo.ru/ff0c4
1a6
15 | UMnysibc MaTepraibHOM TOYKH, CUCTEMbI MaTepUaIbHbBIX TOYEK. bu6bsaunoTteka [JOK
WUMnysibc cuibl. 3aKOH COXpaHEHUs1 UMITyJibca. PeaKTHBHOE JIBUXKEHH € https://m.edsoo.ru/ff0c4
3d6
16 | Pa6oTa M MOLHOCTB cHJIbL. KMHeTHYecKas SHeprus MaTepualbHOU bu6bsaunoTteka [JOK
Touku. TeopeMa 06 U3MeHeHUH KUHEeTHYeCKOH SHepTUH https://m.edsoo.ru/ff0c4
502
17 | lloreHuuasbHad 3Heprud. [loTeHHabHAsA 3Heprysa yupyro bu6saunoTteka [JOK
flebopMHUPOBaHHOM NPYXUHBIL [loTeHIIMa/bHAsA S9Heprus Tesia BOIU3U https://m.edsoo.ru/ff0c4
MOBEPXHOCTH 3eMJIU 6la
18 | [loTeHIMa/JbHbIE U HENOTEHIMA/bHbIE CUJIbl. CBSI3b pabOThI bubanoreka LIOK

HEIIOTEeHI MaJIbHbIX CHJI C UYBMEHEHHEM MeXaHU4YeCKOU JHEPruun
CUCTeMBbI TeJl. 3aKOH COXpaHEeHHUd MeXaHU4YeCKOU JHEpIruun

https://m.edsoo.ru/ff0c4
78c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c

19 | JlabopaTopHas pab6oTa «HccienoBaHue CBSI3U pabOThI CUJIBI C
M3MEHEeHUEeM MeXaHUYeCKOW 3HePryM TeJia Ha IpUuMepe pacTsSKeHUs
PE3WHOBOTO XKI'yTa»
20 | KonTposibHasa paboTa o teMe «kKuHemaruka. luHaMuKa. 3aKOHbI bu6auoTteka LIOK
COXpaHeHHs B MeXaHUKe» https://m.edsoo.ru/ff0c4
b74

21 | OcHOBHBIE MOJI0KEHUA MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH. bu6auoTteka LIOK

BpoyHoBckoe aBmxenue. /ludpdysus https://m.edsoo.ru/ff0c4
dc2

22 | XapakKTep ABUXEHUS U B3aUMO/ €M CTBUSA YacTUL] BellecTBa. Mozenu

CTPOEHHSI ra30B, }KUAKOCTEN U TBEPbIX TeJl
23 | Macca moJiekyJi. KosmuecTBo BelecTBa. [locTosgsHHasg ABoragpo
24 | TemsnioBoe paBHOBecHe. TemrnepaTypa u e€ usmepenue. llkana
Temnepatyp Lleabcus

25 | UpeanbHbiii raz B MKT. OcHoBHOe ypaBHeHHe MKT Bu6auoTteka LIOK
https://m.edsoo.ru/ff0c4
fde

26 | AbcostoTHasd TeMIlepaTypa Kak Mepa cpeJHEW KHHETUYECKON 3HEPTUU bubauoTteka [JOK

JIBUPKEHU s MoJieKyJl. YpaBHeHUe MeHeneeBa-KnanerpoHa https://m.edsoo.ru/ff0c5
1lle

27 | 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI

28 | JlabopaTtopHas paboTa «MccieoBaHUE 3aBUCUMOCTH MEXAY

napaMeTpaMM COCTOSIHUSI pa3peXeHHOro ra3a»

29 | U3onpoluecchl B UleaibHOM rase U Ux rpadpuyeckoe npejcraBjieHue bu6bsaunoTteka [JOK
https://m.edsoo.ru/ff0c5
70e

30 | BHyTpeHHsis sHeprusi TepMOJMHAMHUYECKOUN CUCTEMbI U CIIOCOOBI eé bu6bsaunoTteka [JOK

u3MeHeHusd. Kosn4yecTBO TeNoThl U paboTa. BHyTpeHHss aHeprus https://m.edsoo.ru/ff0c5
OZJHOQTOMHOTIO M/I€eaJIbHOTO rasa 952

31 | Bugpbl Tenuionepenadyu bubanoreka LIOK
https://m.edsoo.ru/ff0c5
c36

32 | YoenbHasa TenmJI0OEMKOCTD BellleCTBa. Kosin4ecTBO TeNJIOTHI IIPU bubaunoreka HOK

Temonepezaye. AiuabaTHbBIN Mpolecc

https://m.edsoo.ru/ff0c5
c36



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

33 | IlepBbIi 3aKOH TEpPMOJUHAMHUKH U €ro IpMMeHeHUe K U30IpoLeccam bu6auoTteka LIOK
https://m.edsoo.ru/ff0c5
efc

34 | HeobpaTuMoOCTh NPOIeCCOB B Npupo/e. Bropoii 3akoH Bub6anoTeka [IOK

TEPMOJAMHAMHUKHU https://m.edsoo.ru/ff0c6
230

35 | llpuHuun geiictBus u K11/l TenioBoi MalirvHbl bubanoreka LIOK
https://m.edsoo.ru/ff0c6
00a

36 | lluka KapHo u ero KII/J|

37 | 3xoJioruyeckue npo6JieMbl TEMJI03HEPTETUKH

38 | O6o6maromui ypok «MosiekyasspHast pusrka. OCHOBBI Bub6anoTeka [IOK

TEPMOJUHAMUKH» https://m.edsoo.ru/ff0c6
938
39 | KontposibHas paboTa no TeMe «MoJsiekysisipHast prusrka. OCHOBBI Bub6anoTeka [IOK
TepMOJUHAMHUKH» https://m.edsoo.ru/ff0cé6
a50

40 | [lTapoo6pa3oBaHue U KOHAeHcalUsl. McnapeHre U KUIleHHe bubauoTteka [JOK
https://m.edsoo.ru/ff0cé6
3b6

41 | A6costoTHas U OTHOCHTEJIbHAs BJAAXKHOCTb BO3/lyxa. HachllleHHbIM nap bu6smoTteka LIOK
https://m.edsoo.ru/ff0c6
4d8

42 | Teéppoe Teno. Kpucrannudyeckue u aMopdHble Tesia. AHU30TpOMUs bu6bsaunoTteka [JOK

CBOUCTB KpUCTa//10B. XKukue kprcrauibl. CoOBpeMeHHble MaTepHUaibl https://m.edsoo.ru/ff0c6
510
43 | [li1aBsieHMe ¥ KpUCTaNIU3aLUs. Y AeJbHas TelJoTa IJIaBJeHU. bubaunoreka LIOK
Cy6iuMariust https://m.edsoo.ru/ff0c6
708

44 | YpaBHeHHe TemJoBOTo 6asaHca bu6saunoTteka [JOK
https://m.edsoo.ru/ff0c6
820

45 | dnekTpu3alusa Tel. JJeKTpUIecKUU 3apsa. [lBa BUia 3J1eKTPHUUEeCKUX bu6saunoTteka [JOK

3apAa0B

https://m.edsoo.ru/ff0c6
bcc



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

46

[IpoBOJAHUKY, AU3TEKTPHUKH U NIOJIYTIPOBOJHUKHU. 3aKOH COXpaHEHU s
3JIEKTPUYECKOro 3apaja

bubanoreka LHIOK
https://m.edsoo.ru/ff0cé
bcc

47 | BsaumogenctBue 3apAA0B. 3akoH KysoHa. TouedHbIN 3/1IeKTPUYECKU N bu6auoTteka LIOK
3apsn https://m.edsoo.ru/ff0c6
ce4
48 | Hanps»K€HHOCTB 3/1eKTpUudeckoro noJd. [IpyHuun cynepnosnyuu bu6auoTteka LIOK
3JIEKTPUYECKUX MoJiel. JINHUM HaNpsX)KEHHOCTH https://m.edsoo.ru/ff0cé6
df2
49 | PaboTa cu asnekTpocTaTudeckoro noJs. [loreHuuan. PasHoctb Bub6anoTeka LJOK
NOTEHIMaJIOB https://m.edsoo.ru/ff0cé6
fo0
50 | [IpoBOAHUKH U JUIJIEKTPUKH B 3JIEKTPOCTATUUECKOM MOJI€E. Bu6auoTteka LIOK
J\MaieKTpruyecKasi IPOHUILAeMOCTh https://m.edsoo.ru/ff0c7
018
51 | dnektpoémkocTb. KoHaeHcaTop bubauoTteka [JOK
https://m.edsoo.ru/ff0c7
126
52 | 31eKTpOoEMKOCTD IJIOCKOTO KOHIEHCAaTOpa. JHEPTUS 3apsKEHHOTO bubauoTteka [JOK
KOHJIeHcaTopa https://m.edsoo.ru/ff0c7
2c0
53 | JlabopaTopHas paboTa "3MepeHHe 3/1eKTPOEMKOCTH KOHAeHcaTopa"
54 | [lpyHUMDI JelCTBUSA U NPUMEHEeHHe KOH/IEHCAaTOPOB, KOMUPOBaJIbHOTO
anmnapara, CTpyWHOr0 IpUHTepa. JJeKTpocTaTuYecKas 3aluTa.
3azeMJieHHE 3JIEKTPONPUOOPOB
55 | dneKTpUYeCKUH TOK, YCJOBUS ero cylecTBoBaHus. [l0CTOSSHHBIN TOK.
Cuuia Toka. Hanpsikenue. ConpoTuBieHue. 3akoH OMa i y4yacTKa
L enu
56 | [locnenoBaTenbHOE, NapasijiesibHOE, CMellIaHHOE COeIMHEHHE bubanoreka LIOK
NpoBOJAHUKOB. JlabopaTopHas paboTa «M3yyeHue cMelIaHHOTO https://m.edsoo.ru/ff0c7
COoeJUHEHHUS1 PE3UCTOPOB» 40
57 | PaboTa u MOLHOCTD 3JIEKTPHUUYECKOTO TOKA. 3aKkoH Joyas-JleHua bubaunoreka HOK

https://m.edsoo.ru/ff0c7
838



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838

58 | 3akoH OMa ;151 IOJIHOM (3aMKHYTOM ) 3J1eKTpUUueckol nenu. KopoTkoe 1 Bub6aunoTeka LIOK
3aMbIKaHUe. JJabopaTopHas pa6oTta «M3mepenue I/|C MCTOUYHHKA TOKa https://m.edsoo.ru/ff0c7
Y ero BHYTPEHHEro CONPOTHBJIEHUS» ae0
59 | dJ1leKTpOHHAs NPOBOJAUMOCTb TBEPALIX META/JIOB. 3aBUCHUMOCTb 1
CONPOTHBJIEHUS METAJJIOB OT TeMIlepaTypbl. CBEpXNPOBOAMMOCTb
60 | JyeKTpUYeCKUH TOK B BaKyyMe. CBOKMCTBA 3JIEKTPOHHBIX IYYKOB 1
61 | [lonynpoBOAHUKH, UX COOGCTBEHHAs U IPUMeCHasi NIPOBOJUMOCTb. 1 bu6auoTteka LIOK
CpoiicTBa p—n-nepexo/a. [losiynpoBoAHUKOBBIE TPUOGOPHI https://m.edsoo.ru/ff0c8
4ae
62 | JIeKTpUYECKUH TOK B paCTBOpAxX U paciljlaBax 3JIeKTPOJIMTOB. 1 Bbu6auoTteka LIOK
JJIEKTPOJIMTHYECKAS AU CCOLUALIMS. IJIEKTPOIU3 https://m.edsoo.ru/ff0c8
2ba
63 | DJIeKTpPHUYECKUH TOK B razax. CaMoCTOSAATE/IbHBIN U 1 Bub6anoTeka [IOK
HecaMoCTOSITeJIbHbIN pa3psj. MosiHus. [lnasma https://m.edsoo.ru/ff0c8
4ae
64 | dseKTpUYecKHUe NPpUbOPHI M YCTPOMCTBA U UX IPAKTHUUYECKOE 1 bubsaunoTteka [JOK
npuMeHeHue. [I[paBu/ia TEXHUKU 6€3011aCHOCTH https://m.edsoo.ru/ff0c8
6fc
65 | O606wAUKUNA YPOK «IJEKTPOJUHAMUKA» 1 Bbubsnoreka LIOK
https://m.edsoo.ru/ff0c8
8be
66 | KoHTpoJsibHas paboTa 1o TeMe «JJIeKTpoCcTaTHUKa. [locTOSTHHBIN 1 1 Bubsnoreka LIOK
3JIEKTPUYECKUHN TOK. TOKM B pa3JIMYHBIX CpeJiax» https://m.edsoo.ru/ff0c8
a8a
67 | Pe3epBHbIN ypok. KoHTposibHasA paboTa 1o TeMe "JJeKTPOJUHAMHUKA" 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru/ff0c8
c56
68 | Pe3epBHbIil ypok. O6o61atouiMil ypok no remam 10 kiacca 1 Bbu6saunoTteka [JOK
https://m.edsoo.ru/ff0c8
foc
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https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

Ne Bcero | KonTposibHble | [IpakTrUyeckue Jata JJIeKTpOHHbIE LU PPOBbIE
n/n paboThl paboThl M3y4yeHHUsl | 06pa3oBaTesbHbIE PECYPChI
1 [locTosiHHBIE MAarHUThI U UX B3aUMO/lelcTBUe. MarHUTHoOe 1 bubanoreka LHIOK

noJsie. BeKTop MarHUTHOM UHAYKUUU. JINHUA MarHUTHOU https://m.edsoo.ru/ff0c9778
UHAYKIUU
2 MarHuTHOe noJie NPOBOAHUKA C TOKOM. ONIbIT JpcTesa. 1 bubanoreka LIOK
B3aumo/ieiicTBUE MPOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlabopaTopHas paboTa «M3yyeHre MarHuTHOTO MOJIs 1 1 Bub6anoTeka [IOK
KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
4 JlelicTBME MarHUTHOTO M0JIs1 HA TPOBOAHUK € TOKOM. CHJia 1 1 bubanoreka LIOK
Awmnepa. JlabopatopHasi pa6oTa «MccieoBaHue AelCTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MAarHMTA HAa PaMKYy C TOKOM»
5 JlelicTBMEe MarHUTHOTO MO0JISl Ha ABUXKYILYIOCS 3apSI)KEHHYIO 1 Bub6anoTeka [IOK
yactuuy. Cuia Jlopenna. Pa6oTa cusbl JlopeHna https://m.edsoo.ru/ff0c9df4
6 JdJieKTpoMarHvMTHas UHAYKLUA. [loTOk BeKTOpa MarHUTHOM 1
nHAYKUMU. 3/IC MHAYKUMU. 3aKOH 3JIEKTPOMAarHMTHOHU
uHayknuu Papajes
7 JlabopaTtopHas paboTa «MccienoBaHue sIBJIeHUS 1 1 Bbubsnoreka LIOK
3JIEKTPOMAarHUTHOU UHAYKLIHUU» https://m.edsoo.ru/ff0cal50
8 WHAYyKTUBHOCTB. ABJeHHe caMOUHAYKLMH. I/IC 1 bu6smoTteka LIOK
CaMOUHAYKIIMU. JHEPTHUSI MAaTHUTHOTO MOJISI KATYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. 3JIEKTPOMarHMTHOE 1oJie
9 TexHuyeckue ycTpoucTBa U UX IPUMEHEHMe: NOCTOSTHHbIE 1
MarHuThl, 3J1IeEKTPOMAarHUThI, 3JIEKTPOABUTaTEb,
YCKOPUTEJIH 3JIeMeHTApPHbIX YaCTHUL, UHAYKLIIMOHHASA NeYb
10 | O6o6watomui ypok «MarHuTHOeE MoJie. 1 Bubsnoreka LIOK
JJIEKTpOMarHUTHast UHAYKLIMSI» https://m.edsoo.ru/ff0cab82
11 | KonTposbHas paboTa o TeMe «MarHuTHoe noJle. 1 1 BubsnoTeka LIOK
JJIEKTpOMarHUTHasi UHAYKIUS» https://m.edsoo.ru/ff0cad58
12 | CBoGoAHbIE MeXaHUYECKHE KoJlebaHus. [apMoHUYecKre 1 Bbu6saunoTteka [JOK
KoJiebaHHs. YpaBHEHHE rapMOHUYECKHUX KOJIeOaHU . https://m.edsoo.ru/ff0caf06
[IpeBpaliieHrEe 3HEPTUHU
13 | JlabopaTopHas paboTa «HMccienoBaHve 3aBUCHUMOCTH 1 1

nepuojia MajbIX KoJle6aHUH rpy3a Ha HUTH OT JJIMHBI HUTH
Y Macchl Tpy3a»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14 | KosiebatenbHbl KOHTYp. CBO6OAHBIE 3/1IeKTPOMAarHUTHbIE bu6auoTteka LIOK
KoJiebaHUS B UJlea/IbHOM K0JiebaTeJbHOM KOHTYPE. https://m.edsoo.ru/ff0cb820
AHanorust Mexly MexaHH4eCKMMHU U 3J1eKTPOMarHUTHbIMU
KoJIe6aHUSIMHU

15 | ®opmysa ToMcoHa. 3aKOH COXpaHEeHUs IHEPTUH B bu6auoTteka LIOK
M/leaJIbHOM K0J1e6aTeJIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4

16 | [IpeacTraBJsieHUe 0 3aTyXalOU[UX KOJEOAHHUSIX. bubanoreka LIOK
BbIHy>K/leHHble MeXxaHUYecKHe KoJiebaHus. Pe3oHaHc. https://m.edsoo.ru/ff0cbb86
BbIHY>K/leHHbI€ 3JIeKTPOMarHMTHble K0Jie6baHuUs

17 | llepemenHbIV TOK. CHHYCOWQIbHBIN [IepEMEHHbIN TOK. Bu6auoTteka LIOK
MoUIHOCTb NEPEMEHHOTO TOKA. AMIJINTYAHOE U https://m.edsoo.ru/ff0cbd34
JleMCTBYIOIllee 3Ha4eHHe CUJIbl TOKA U HapsXKeHUs

18 | TpancdopmaTop. [IporsBoCTBO, Nepeiada U noTpebieHue
3JIEKTPUYECKOU JHEPTUHU

19 | YcTpoucTBO M IpaKTU4YeCKOe IpUMeEHEeHN e Bu6auoTteka LIOK
3JIEKTPHUYECKOT0 3BOHKA, FeHepaTopa epeMeHHOTO TOKa, https://m.edsoo.ru/ff0cc324
JIMHUU 3JIeKTponepejay

20 | 3KoJIOTUYECKHE PUCKHU IPU IPOU3BO/CTBE
3JIeKTpo3Hepruu. KyabTypa ucnosib30BaHuA
3JIEKTPOIHEPIHMH B NOBCEJHEBHOU KU3HU

21 | MexaHu4YeCKHeE BOJIHBI, YCJIOBHS PacpOCTPaHEHHUS. bu6bsaunoTteka [JOK
[Teprog. CKOpoCTh pacCIpOCTPaHEHUS U JIJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[lonepeyHble ¥ NPOJOJIbHBIE BOJHBI

22 | 3Byk. CKkopocTb 3ByKa. 'poMKOCTb 3ByKa. BeicoTa ToHa. bu6bsaunoTteka [JOK
Tem6p 3ByKa https://m.edsoo.ru/ff0cccOc

23 | DJ1IeKTpOMarHMTHbIE BOJIHbI, UX CBOMCTBA U CKOPOCTh. bu6bsaunoTteka [JOK
[lIkaJ1a 3/1IEKTPOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfeQ

24 | [lpyHUMIIBI PAJUOCBA3U U TeJleBUeHUus. Pa3BuTue cpeacTB
cBa3u. Paguosiokanus

25 | KoHnTposibHas paboTa «KoJsiebaHUs U BOJHbI» BubsnoTeka LIOK

https://m.edsoo.ru/ff0cc6f8

26 | [IpgaMoJiMHEHHOE pacpoCTpaHEHHE CBeTA B OJJHOPOHOH bu6saunoTteka [JOK
cpene. ToueyHbIH HCTOYHUK cBeTa. JIy4 cBeTa https://m.edsoo.ru/ff0cd350

27 | OTpaxxeHHe cBeTa. 3aKOHbI OTPpaXXeHHUs cBeTa. [locTpoeHue bu6saunoTteka [JOK

M300paKeHU ! B IIJIOCKOM 3epKajie

https://m.edsoo.ru/ff0cd4e0
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28 | [Ipenomsienue cBeta. [losiHOEe BHYyTpeHHee OTpaXKeHHUe. Bub6aunoTeka LIOK

[IpefesibHBIN YToJ1 IOJIHOTO BHYTPEHHET0 OTPAXKEHUS https://m.edsoo.ru/ff0cd7f6
29 | JlabopaTopHasi paboTa «M3MepeHue oKasaTeJis Bub6auoTeka LJOK

peJIOMJIEHUS] CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 | JIuu3ssbl [locTpoeHue n3obpaxkeHui B inH3e. Popmysa Bub6aunoTeka LIOK

TOHKOMU JIMH3bI. YBeJIMYeHHE JIMH3bI https://m.edsoo.ru/ff0cddle
31 | JlabopaTopHas paboTa «MccienoBaHue CBONCTB

M300paKeHU U B JIMH3AX»
32 | Aucnepcus cBeta. C/I0>KHBIN cocTaB 6eJioro cBeTa. liBeT.

JlabopaTopHas paboTa «HabJiro/ieHre JUCIIepCHU CBETa»
33 | UuTepdepennus creta. Judpaxius ceTa. Bub6anoTeka LIOK

JAudpakiMoHHas peléTka https://m.edsoo.ru/ff0ced22
34 | [lonepe4yHOCTb CBeTOBLIX BOJIH. [losigpusanusa ceeta Bu6auoTteka LIOK

https://m.edsoo.ru/ff0cf02e

35 | OnTHyeckre NpUOOPHI U YCTPOUCTBA U YCJIOBUS UX

6e30MacHOro NpMMeHeHUs
36 | 'paHULIbI IPUMEHHUMOCTH KJIACCUYECKON MEXaHUKH. bubauoTteka [JOK

[locTyJsiaThl cieliMaJibHOW TEOPUU OTHOCHUTEJNbHOCTHU https://m.edsoo.ru/ff0cf862
37 | OTHOCUTENBHOCTb OJHOBPEMEHHOCTH. 3aMe/jJIeHre bu6sunoTteka LIOK

BpPEMEHH U COKpallleHUe JJIMHbI https://m.edsoo.ru/ffOcfa4?2
38 | JHeprus U UMNYJIbC PEJATUBUCTCKON YacTUILbl. CBS3b bu6bsaunoTteka [JOK

Macchl C 9Hepruerd U UMNYJIbCOM. JHEPTHSI MOKOSI https://m.edsoo.ru/ff0cfc68
39 | KonTpoJsbHasg paboTa «Ontrka. OCHOBBI CllelMaIbHOU Bubsnoreka LIOK

TEOPHUH OTHOCUTEJbHOCTHU» https://m.edsoo.ru/ff0cf6f0
40 | ®oTtonbl. Popmy.a [l1aHka. JHEpPrus U UMIYJbC GOTOHA bu6bsaunoTteka [JOK

https://m.edsoo.ru/ffOcfel6

41 | OTkpbiTHe U UccefoBaHue GoToaddpekTa. OnbIThI A. T bu6bsaunoTteka [JOK

CtosieToBa https://m.edsoo.ru/ffOcffc4
42 | 3akoHbl poToaddekTa. YpaBHeHUe IUHIITENHA AJs bu6saunoTteka [JOK

doToaddekTa. «kKpacHast rpanuia» ¢potoadpdekra https://m.edsoo.ru/ff0d015e
43 | laBnenue cBeta. OnbIThl [1. H. J/lebeneBa. XuMuueckoe bubaunoreka IOK

JleHiCTBHeE CBeTa https://m.edsoo.ru/ff0d04a6
44 | TexHUYeCcKHe YCTPOUCTBA U IPAKTUYECKOE IPUMEHEHHE!

doToareMeHT, GOTOAATYUK, COJTHEYUHAs OaTapes,
CBETOUO/
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45 | PemeHue 3a7a4 o TeMe «3JIeMeHThbl KBAHTOBOW ONITHUKH» bubanoreka LHIOK
https://m.edsoo.ru/ff0d0302
46 | Mogenb aToma TomcoHa. OnbiThl Pesepdopaa no bu6auoTteka LIOK
paccesiHUIO a-4acTull,. [l1aHeTapHas Mojiesib aToMa https://m.edsoo.ru/ff0d091a
47 | lloctynatel bopa bu6auoTteka LIOK
https://m.edsoo.ru/ff0dOafa
48 | U3nydeHue U norJouieHre GOTOHOB MPU Nepexo/ie aToMa € bu6auoTteka LIOK
OJJHOT'O YPOBHSI 9HEPTUH Ha APYrod. Busel cnekTpoB https://m.edsoo.ru/ff0d0afa
49 | BosHOBBIE CBOMCTBA YacTull. BosiHbl e Bpouns. bubanoreka LIOK
KopnyckynsipHo-Bo/IHOBOY yann3M. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BbIHY»KI€HHO€ U3JIyYeHUue
50 | OTkpbiTHE paarMoakTUBHOCTH. OnbIThI Pezepdopaa no Bub6anoTeka [IOK
onpejieJIeHUIO COCTABa PAAMOAKTUBHOIO U3J1yYEeHHU s https://m.edsoo.ru/ff0d0fd2
51 | CpoiicTBa asibda-, 6eTa-, raMMa-u3aydeHus. BiavsHue
PaIM0AKTUBHOCTH Ha YKUBbl€ OPTaHU3MBbI
52 | OTKpbITHE IPOTOHA U HeUTpoHa. U3oTonbl. Anbda-pacnag, bubauoTteka lJOK
JJIEeKTPOHHBIN U MO3UTPOHHBIN 6eTa-pacnaj. [aMMma- https://m.edsoo.ru/ff0d1162
U3JIyYeHHe
53 | JHeprus cBA3U HYKJIOHOB B siZipe. fliepHble peaKI1H. bubauoTteka [JOK
AnepHbiii peakTop. [Ipo6/1eMbl, TEPCIEKTUBHI, https://m.edsoo.ru/ff0d1356
3KO0JIOTUYEeCKHE aCNeKThl 1ZlepHOW IHEPTeTUKHU
54 | dneMmeHTapHble YacTUlbl. OTKpPbITHE MO3UTPOHA. MeTO /bl bu6bsaunoTteka [JOK
HabJIIOIEHUST U PETUCTPAIMU 3JIeMEHTAPHBIX YaCTHII, https://m.edsoo.ru/ff0d0e38
Kpyrabiii cton «PyHaaMeHTa/lbHble B3aAUMO/ e HCTBUS.
EAMHCTBO PU3HUYECKON KapTUHBI MUPa»
55 | Bug 3Bé3gHoro Heb6a. Co3Be3us, ApKHe 3BE3/ b, IIJIAHETHI,
UX BUAMMoe aBuxeHue. CoJiHeuYHas cUCTeMa
56 | CousiHie. CosiHeYHast aKTUBHOCTb. UCTOUHUK 3HEPTUHU
CoJiHI1Ia U 3BE3/]
57 | 3B€3/bl, UX OCHOBHbIE XapaKTEPUCTUKH. 3BE3/]bl IJIAaBHOU

M0C/IeZl0BAaTEeIbHOCTU. BHyTpeHHee cTpoeHUe 3BE3/I.
CoBpeMeHHbIe NPe/ICTABJEHUST 0 IPOUCXOKIEHUH U
aBoJironMu CoJiHIa U 3BE3 ]
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58 | Musieuynnlii [lyTh — Hama 'anakTuka. [losnoxenue u 1
ABmKeHUe CosHua B [anakTuke. ['asakTuku. YEpHbIe AbIpbI
B 1ipax raJlakTUK

59 | BceneHnHas. Pazberanue raysakTuk. Teopus bosbiioro 1
B3pbIBa. PesiMKTOBOE M3JydyeHHe. MeTarajlakTUKa

60 | HepeuieHHble Np06J1€eMbl aCTPOHOMUU 1

61 | KoHTposibHas paboTa «3/1eMeHTbl aCTPOHOMUM U 1
acTpopU3UKU»

62 | O6o6waruril ypok. Posib $U3UKU U aCTPOHOMUM B 1
3KOHOMHYECKOH, TEXHOJIOTHYECKOH, COIlMa/IbHOH U
3TUYeCKOH cdepax J1esiTeJIbHOCTH YesoBeKa

63 | O6o6uarouuil ypok. Posib U MecTo GU3UKK U aCTPOHOMUHU 1
B COBpPEMEHHOM HAay4YHOM KapTHHe MUpa

64 | O6o06uiawIKMi ypoK. Posib pusuvyeckoit TeOpuu B 1
bopMUpOBaHUM NpeACTaBAeHU 0 GU3UYECKON KapTUHE
MHpa

65 | O6o6mamImKMi ypok. MecTo ¢pu3ndyeckoi KapTUHbI MUpPA B 1
00111eM psZly COBpEMEHHBIX eCTeCTBEHHO-Hay4YHbIX
npesACTaBJeHUN 0 IpUpoJe

66 | Pe3epBHBIN ypok. MarHuTHOE n0Jie. JJIEKTPOMAarHuTHas 1
MHAYKIUSA

67 | Pe3epBHbIN ypok. OnTHKa. OCHOBBI ClIel|MaIbHOW TEOPHUU 1
OTHOCHUTEJIbHOCTHU

68 | PesepHbiii ypok. KBaHTOBass ¢pusnka. JjieMeHThI 1 bu6bsaunoTteka [JOK
aCTPOHOMHUM U aCTPOOU3UKHU https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» ®usuka, 11 kinacc/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M. nox penaxuueii [lapdentreBoit H.A., Akunoneproe oouiectBo «M3naTenscTBo
«IIpocsemenne»
» Gusuka, 10 xkmace/ Mskumes I'.4., byxosues b.b., Corckuit H.H. nox penakuueit [lapdpentreBoit H.A., Akunoneproe o6mectBo «3narenscTBo

«ITpocBemenuey

METOJUYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HOUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

https://m.edsoo.ru/ff0c32e2

®IrBHY «UHcTUTYT cTpaTternn pa3sutns obpasoBaHns»



