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MNOACHUTEJIbHAS 3AITNCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpOBHE CpEIHEro oO0Iiero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON Tporpammbel, mpeacTtaBieHHbBIXx B DPI'OC COO, a Takke ¢ y4€ToM
denepanpHOil paboyeil MporpaMMbl BOCHHUTAHHMS W KOHLEIIMU MPENOJaBaHUsl Yy4eOHOTO
npeamera «®Puszmka» B 0o0pa3oBaTeNbHBIX  OpraHm3anusx Poccuiickoit  ®Denepamnmu,
peanu3yonux OCHOBHbIE 00pa30BaTeIbHbBIC IPOrPAMMBI.

Copepxanue mporpaMMbl Mo (hU3MKE HampaBlIeHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpa oOydaromuxcs 10-11 kmaccoB npu o0yyenun ux (usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AEITEIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusiM ®PI'OC COO k miaaHUpyEeMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMEeTHBIM
pe3ynbTrataM OOydYeHHs, a TaKK€ YUHUTHIBAET HEOOXOAMMOCTh pPEaTu3allii MEXIPEIMETHBIX
cBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTamMu. B Hell ompenemnsroTcs
OCHOBHbIE 1M M3Y4YeHHs] (PU3MKU HA ypOBHE CpelHEero oluiero odpazoBaHus, IJIaHUPYyEMbIe
pe3yabTaThl OCBOCHHMS Kypca (HU3UKU: JUYHOCTHBIC, METalpeIMEeTHbIE, NpeAMEeTHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢pu3KKe BKIIOYAET:

® [UIaHUpPYEMbIE pe3yIbTaThl OCBOCHUS Kypca PU3MKH Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IpeMETHBIC PE3YNIbTAThI 10 TO/1aM 00YUYCHHUS;

e coaepxaHue yuyeOHoOro nmpeamera «Pu3ukay mo rojgam o0ydeHHs.

®dusnka Kak Hayka 0 HanboJiee OOIIMX 3aKOHAX MPHUPOJIBI, BHICTYIAs B KAYECTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpY)KarolleM MHpe.
[[IxonbHBIA Kypc (GU3UKH — CHCTEMOOOpa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX YyUeOHBIX
IPEMETOB, TOCKOJBKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUeH, Ouosnoruel, gusnueckor reorpadueit m acrpoHommueit. Mcrmonp3oBaHue M aKTHBHOE
npUMeHeHHe (U3MUYECKUX 3HAHMU ONpeAessieT XapakTep M pPa3BUTHE Pa3sHOOOpa3HBIX
TEXHOJOTHIl B cdepe DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4YEHHs] HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue Gu3MKu BHOCUT OCHOBHOM BKJIaJl B
(dbopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydJaronuxcs, B popMupoBaHue yMeHUH
MPUMEHSTh HAyYHBI METO/I TO3HAHUS TPU BHITIOJTHECHUH UMHU y4eOHBIX UCCIICIOBAHUM.

B ocHOBY Kypca ¢hu3uKH A1 YPOBHS CpeIHEro 001ero o0pa3oBaHus MOJIO0XKEH P UIICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KaK BOIPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM C Hell MaTepuan Kypca pU3HKH 00beTUHEH BOKPYT
buzmdeckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TIPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEUIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peamuzaiysi IpeanosiaraeT UCIOIb30BaHUE TYMAHUTAPHOTO
noTeHuuana (U3N4ecKoil HayKu, OCMBICTICHHE CBSA3HM Pa3BUTUSL (PU3UKU C pa3BUTHEM OOIIECTBa,
a TaK)Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku rnpeanonaraet 3HakOMCTBO € IIUPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUH U3y4EeHHBIX TEOPHIl U 3aKOHOB.

Hoesn »sxonocusayuu peanusyercs IOCPEACTBOM BBEICHHS 3JIEMEHTOB COJEp)KaHUS,
NOCBALIEHHBIX 3KOJOTMYECKMM NpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM palliOHATIbHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep)xHEBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha YpOBHE CpeIHero oomero oOpa3oBaHHS
ABIAIOTCS (u3ndeckue Teopuu ((HopMuUpOBaHHE MPEICTABICHUH O CTPYKTYpE IMOCTPOSHUS
¢usnueckoil Teopuu, poiu (GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX



NPEICTaBICHUAX O MPUPOE, I'PAaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONHCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIECCOB).
CucTeMHO-IeTETbHOCTHBIN MOIX0 B Kypce (PM3UKU pealn3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHONW NIEATENFHOCTH o0ydJaromuxcs. s 6a30BOro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
1a0opaTOpHBIX pabOT, KOTOphIE B MporpamMme 1o (u3nke OOBETWHEHBI B OOIIMNA CIHCOK
YUYECHHUECKUX MPAKTUYECKUX paldoT. BhigeneHue B ykazaHHOM IepeuHe Ja0opaTOpHBIX padoT,
NPOBOJUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISCTCS YYacTHUKaMH 00pa30BaTELHOTO
npoliecca UCXO/s U3 0COOEHHOCTEH TUIAHMPOBAHMS U OcHameHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAJCHHE OOYYAIONIMMHUCS YMEHHUSMH IPOBOJIUTH KOCBCHHBIC H3MEPCHHS,
UCCIICIOBAaHHUSI 3aBUCHUMOCTEW (PU3UYECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEpKE
NPEIOKEHHBIX THITOTE3.
Bonbioe BHUMaHKE yIenseTcsl peIIeHUI0 pacuEéTHBIX U KayecTBEHHBIX 3a1adu. [Ipu sTom
JUTSL pacU€THBIX 3a/1a4 PUOPUTETOM SIBISIFOTCS 3a/Ia4H C SIBHO 3a/IaHHON (PH3MUYECKOW MOJEIIBIO,
MO3BOJISIOIINE TPUMEHATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasena
Kypca, TaK ¥ UHTETPUPYs 3HAHUS U3 Pa3HBIX pa3aeioB. /i KaueCTBEHHBIX 3a/1a4 TPUOPUTETOM
SABIISIIOTCS 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHUs (U3NYECKUX SIBICHUM U IPOIECCOB B
OKPY’KaIOIIEeH XU3HH, TpeOyromue BbIOOpa (pu3nueckord MOAENW I CUTYyallMH IPaKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa.
B coorBerctBun ¢ TpeboBaHusmu DPI'OC COO Kk MarepuaqIbHO-TEXHHUYECKOMY
oOecrieyeHnI0 y4yeOHOro rmporecca 0a30BbI ypoBEHb Kypca (M3MKH Ha YpPOBHE CpPEIHETO
o0miero oOpa3oBaHUs JTOJDKEH HM3y4aThCsA B YCIOBHUAX MPEAMETHOrO KaOWHETa (DM3UKH WU B
YCIIOBUSAX MHTETPHUPOBAHHOTO KaOMHETa MPEJIMETOB €CTECTBEHHO-HAYUYHOro IuKia. B xabunere
(bU3UKY TOJDKHO OBITH HE0OX0AMMOE JTJabopaTopHOE 000PYIOBAHNE /TSI BBIMTOJHEHUS YKa3aHHBIX
B IporpamMme 10 (HU3UKE YUEHHYECKUX NPAKTUYECKUX padOoT M JIEMOHCTPALMOHHOE
obopyoBaHue.
JleMoHCTpalMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLIUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH W OOECIEUMBACT MOCTAHOBKY IEPEUYNCICHHBIX B IMPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMUN s MCCIEJOBAHUS W3y4aeMbIX SIBICHUHA U IIPOLIECCOB,
SMIUPUIECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX TIPUMECHEHUH.
JlaGopaTtopHoe 00OpYZOBaHUE IJISi YUYEHHUECKUX IMPAKTHUECKUX paboT ¢GopMmHpyeTcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOecreurBacTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKTHI JIaOOpaTOPHOro OOOpYIOBaHMUS JIOJKHBI OBITH
MIOCTPOCHBI Ha KOMILJICKCHOM HCIIOIb30BAaHUU AHAJIOTOBBIX W HMU(QPOBBIX NMPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.
OCHOBHBIMU TIEISIMU W3y4YeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBISIOTCS:
e (opMupoBaHME HHTEpPECa M CTPEMJICHUS OOYYaIOUIMXCSd K HAyYHOMY HW3YYEHUIO
IPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEICTABICHU O HAaydyHOM MeETOJe TIO3HaHUS U (HOpMUpOBaHHE
UCCIIEIOBATEIILCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBIICHUSIM,

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa U3y4eHUsI OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHHE YMEHUI OOBACHATH SIBICHUS C UCTIOIb30BAaHNEM (PU3UUECKUX 3HAHUH U
HAYYHBIX JOKa3aTeNIbCTB;

e (opMupOBaHHE MPEICTABICHUA O PO (PU3UKHU IS PA3BUTHUS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKU M TEXHOJIOTHH.

JocTiwkenne 3TUX Lenel oOecreurBaeTcs pelIeHHEeM CIEAYIOUIMX 3agad B Ipolecce
n3y4deHus Kypca GU3MKHA Ha YPOBHE CPEIHETO 001Iero 00pa3oBaHus:



e mpuoOpeTeHue CHCTEMBbl 3HAHUN 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIOYAs MEXaHUKY, MOJIEKYIISPHYIO (PU3UKY, JJIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U IEMEHTHI aCTPOPHU3UKY;

e (opMupOBaHME YMEHMH TNPUMEHATH TEOPETHUUECKUE 3HAHUS Ui OOBACHEHMS
(Gu3n4ecKux SBIEHUM B MNpUPOAE M AN NPUHATHA NPAKTHUYECKHX pELICHHH B
MMOBCEAHEBHOM XU3HU;

® OCBOGHHME CIIOCOOOB pEUIEHUs pa3IM4YHBIX 3a7ad C SIBHO 3aJaHHOW (PU3MUECKOU
MOJEINBIO, 3aJad, IMOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyecKon
MOJIENN, aIeKBATHON YCIIOBHUSM 3a/1a4H;

® [IOHMMaHHE (PU3MYECKUX OCHOB U IMPHUHILUIIOB JEHCTBUS TEXHUYECKUX YCTPOMICTB H
TEXHOJIOTUYECKUX MTPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO CPENY;

® OBJIQJICHHE METOJaMH CaMOCTOSTEJIILHOTO TUIAHUPOBAHMS U MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHaJlW3a M  UHTEpOpeTaluu  UHPOpPMALUHU,  ONpeAeICHHUs
JIOCTOBEPHOCTH MOJYYEHHOTO Pe3ysIbTaTa,;

® CO3JaHUE YCIOBHUH I Pa3BUTHUS YMEHUU IPOCKTHO-UCCIIEN0BATEIBCKON, TBOPUECKON
NeSITETbHOCTH.

Ha wusydyenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CpEAHETO OOIIero oOpa3oBaHUs
orBoguTcs 136 yacos: B 10 kimacce — 68 yacoB (2 daca B Hezmeno), B 11 kimacce — 68 gacoB (2
yaca B HEJIEINIO).

[Ipenmnaraemslii B mporpamme 1o Gpu3uKe nepeueHb JJabOpaTOPHBIX U MPAKTUYECKUX PadoT
ABJISIETCS PEKOMEHIOBAaHHBIM, YUYHMTEb JE€JaeT BbIOOp MpOBeAEHUs 1a00paTOpHBIX padoT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

COAEP/KAHUE OBYYEHUA
10 KUIACC
Paznen 1. ®u3uka ¥ MeTObI HAYYHOT'O MO3HAHUS

®usuka — Hayka o npupoje. Hayunele Meroasl mo3HaHUs OKpyxkarowmero mupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPObl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX ABICHUNA M mporeccoB. Haydnsle runotessl. Pusndeckue
3aKOHBI M TEOpUU. |'paHULIbI MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponp m mecto Qu3uku B (OPMHPOBAHUM COBPEMEHHOW HAay4yHOW KapTUHBI MHpa, B
MPAKTUYECKOU S TETLHOCTH JIIOICH.

Jlemoncmpayuu

AHazoroble U IU(PPOBBIE U3MEPUTENbHbBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABM>KeHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo ABMXKEHMs. Cucrema
otcuéta. Tpaekropus.

[lepemermienue, cKOpocTh (CpemHssi CKOPOCTb, MTHOBEHHAss CKOPOCTb) U YCKOpPEHHE
MaTepUaJIbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTeMBbI KoopAuHaT. ClIoKEeHUE MepeMenieHud U
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSMOJUHEHHOE IBIKEHHE. ['paduKu 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUs, IIyTH U MEPEMEIIECHNS MaTEPUATIbHON TOUKH OT BPEMEHHU.

CBoboaHoe majieHne. Y CKOpeHrue CBOOOTHOTO TafCHUSI.

KpuBonuneiiHoe nBuxkeHue. JI[BU)KEHHE MaTepUaIbHOM TOYKM IO OKPYXHOCTH C
MOCTOSIHHOM MO0 MOJAYJI0 CKOpPOCThIO. YTJIOBasi CKOPOCTb, JIMHEHHAas CKopocTh. l[lepwom u
yactoTa obparnieHus. LIeHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHudyeckne yCTpOWCTBA M IPAKTHYECKOE MPUMEHEHHE: CIUJIOMETpP, IBUKEHUE
CHapsJ10B, LIETIHBIE U PEMEHHBIE TIEpEayu.



Llemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTFOCTPALIAS] KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanne NBUKEHHI C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBuxeHus Tena, OpomIeHHOro MO/ YIJIOM K TOPU30HTY M TOPU30HTANIBHO.

H3mepenne yckopeHus cBOOOIHOTO MaeHHUs.

HampasneHnne ckopocTH pyu ABMYKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3y4yeHne HepaBHOMEPHOTO JIBUKEHUS C LIEJIbIO ONPEAEIECHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOIIEHHMS  MEXAY — OYTSIMH,  NOPOHJAEHHBIMM  TEJIOM 32
IIOCJIEIOBATENIbHBIE PAaBHBIE IPOMEKYTKM BPEMEHHM IIPU PaBHOYCKOPEHHOM JIBUKEHUM C
HayaJbHOU CKOPOCTHIO, PABHOU HYIIO.

N3yueHne NBUKEHHUS IAPUKA B BI3KOU JKUIKOCTH.

W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunun otHocutenbHOCTH ["anmuiies. [1epBoiit 3akoH HetoTona. HepimanbHble CHCTEMBI
OTCU€Ta.

Macca tema. Cuna. I[lpuHmun cynepno3unuu cuid. Bropoit 3akoH HeroToHa st
MaTepualbHOU TOYKU. Tpernii 3akoH HbIOTOHA U1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsokectu. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec tena.

Tpenune. Buapl TpeHust (1okosi, CKObXeHUs, kadeHus). Cuia Tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXEHHUs U cuiia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTuBieHUs
NP IBMOKEHUH TeEJIa B )KUJKOCTU WIIM rase.

[ToctynarenbHoe U BpaliaTelbHOE IBHKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpaumieHus. Ilnedo cumbl. YcnoBus paBHOBeCHs
TBEPAOTO TEIA.

TexHuyeckne yCTpOMCTBa M NPAKTUYECKOE IPUMEHEHHE: MOIIIMIHUKN, JIBUKEHUE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHEHME Macc B3aUMOJICCTBYIOIIMX TEJI.

Bropoii 3akon HeroTona.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT Ae(popMaIiu.

Hesecomocts. Bec Tena mpu yCKOPEHHOM NOABEME U MTaJICHUN.

CpaBHEHHE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecUs TBEPAOTo Tesa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

Wzydenue nBmxeHus: Opycka o HaKJIOHHOW TIIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B NPYXUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycaoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALLEHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

HNmnynsc MatepralibHOM TOYKHU (Te€a), CUCTEMbl MaTepUalbHBIX TOUEK. MIMITynbC CHIIBI U
M3MEHEHUE UMITYyJIbca Tela. 3aKOH COXpaHEHUs UMITyJbca. PeakTUBHOE ABMKEHHUE.

Pabora criisl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus MarepuajbHOW TOUKH. Teopema 00 HW3MEHEHHH KHHETHYECKOU
SHEPTHH.



[orenmaneHas sueprus. [loreHnuansHas sHeprust ynpyro 1e(opMHUPOBAHHOM MPYKHUHBI.
[ToreHunanbHas 3HEpPrUs Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHnmanpHbie W HEMOTEHIUANbHBIE CHIBL. CBS3b PabOThl HEMOTEHIUATBHBIX CHUJT C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkrne yCTpOilCTBa M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KONEP, MPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos moTeHIMANIBHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydyenne abCONIOTHO HEYNPYroro ynaapa C TMOMOMIBIO JBYX OIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C W3MEHCHHMEM MEXAaHWYECKOW JHEPrHH Tella Ha
IIPUMEPE PACTSIKEHUSI PE3UHOBOTO KI'yTa.

Pa3nen 3. Mosekyasipaasi pu3uKa M1 TEPMOIUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU mMeopuu

OcHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U UX OMBITHOE 00OOCHOBAHHUE.
bpoynoBckoe nBmwkenue. Quddys3ms. Xapaktep IBWKEHHS € B3aUMOJCHCTBUSI YaCTHII
BemecTBa. MoJienu CTpOCHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEIIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca um pa3mepbl Mosiekysd. KonmdecTBo BemiecTsa.
[TocTostnnas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KMHETHYECKON TEOPUH
UJeaNbHOTO Taza. AOCONIOTHAs TeMmIlepaTypa Kak Mepa CpeaHedl KWHETHYECKOW HHEPTrUu
TEIJIOBOTO JIBIbKeHMs uactull raza. lllkama temneparyp KenbBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [anproHa. M3omponecchl B UA€aIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MpoLEcCOB: U30TepMa,
M30x0pa, u3obapa.

TexHuUecKkue yCTpoicTBa M MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneITHI, OKa3bIBAIONIME IUCKPETHOE CTPOCHHE BemecTBa, Qororpaduud  MOJEKYI
OPraHUYEeCKUX COCTUHECHUH.

OmnbiThl 0 AU(PY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JBUKEHHUSL.

Mogens onbita IITepna.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOCHCTBHUS.

Mogenb, WITIOCTpUPYIOLAsk IPUPOJTY JIaBJICHUS Ta3a HA CTEHKHU COCY/a.

OnBITHL, MIUTFOCTPUPYIOIIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Onpenenenne Macchl BO3JyXa B KJIIACCHOM KOMHATe€ Ha OCHOBE H3MEpPECHHMH OO0BEMa
KOMHATBHI, IaBJICHUS ¥ TEMIIEPaTyphbl BO3/lyXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepMoguHamuyeckass cucrema. BHYTpEHHsISI SHEpPrusi TEPMOJUHAMUYECKOU CHCTEMBI U
cniocoObl e€ u3mMeHenus. KomuuecTBo TemoTel U pabora. BHyTpeHHSs HEprusi 0JHOATOMHOTO
UJeaNbHOrO0 ra3a. Buasl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEIVIOEMKOCTB BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIIoNepeiade.

[Tonsitue 06 ammabatHOM mporecce. [lepBblii 3akoH TepMoauHaMHKU. [IpumeHeHUe
MEPBOTr0 3aKOHA TEPMOAMHAMHUKY K U3omporeccaMm. I padudeckas nHTeprperanus paboTs rasa.



Bropoii 3akon TepmoanHamMuku. HeoOpatuMocTh mpoieccoB B IpUPOJIE.

Tennossie MamuHbl. [I[puHIMNIBL AEHCTBUS TETIOBBIX MamuH. [IpeoOpa3zoBanus SHEPTUM B
TEIUIOBBIX MamuHax. KoadduimeHT mone3Horo neicTBus teraoBod mamuHbl. [ukn Kapao u
ero Kod(hPUIMEHT MoJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MMPOOJIEMBI TETUIOIHEPTETHKH.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMUIBHUK, KOHIUIIUOHED.

Llemoncmpayuu

H3MeHeHre BHYTpEHHEW SHEpruu Tejla MpU COBEpIICHUH pPadOTHI: BBUIET MPOOKH U3
OYTBUIKH TOJI JEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue »(upa B JATYHHOH TpyOKe MmyTéMm
TpeHUs (BUICOAEMOHCTPAITNSA).

N3menenne BHyTpeHHEH dHEPTUH (TEMIIEpATyphl) TeNa MPH TeIIonepenaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOWHBI, IBUTATENIS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepeHue yaenbHON TEINIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Pazoevle nepexoovl

[MapooOpazoBanne u KoHaeHcamusi. Vcmapenme wu  kumnenwe. AOCOTIOTHasS U
OTHOCHUTEIIbHAs BIaKHOCTh BO3/yXa. HachlmeHHblil map. Y aenbHas TemioTa mapoodpa3oBaHus.
3aBUCUMOCTh TEMIIEpPATyphl KUTICHUSI OT JaBICHUS.

Teépnoe Teno. Kpucramnmnueckue u amopdHbie Teaa. AHH30TPOIUS CBONCTB KPUCTAIIIOB.
Kunkue kpucramasl. CoBpemMeHHble Marepuanbl. [lnaBieHne W KpucTtaimzauus. Y AeibHas
TeruioTa riasiaeHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OalaHca.

TexHu4eckne yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U INCUXPOMETD,
KAJIOPUMETP, TEXHOJOTUU TOJYYCHHS COBPEMEHHBIX MaTepuajoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapoB.

Kunenue npu noHU>KEHHOM JaBICHUU.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGnronenre HarpeBaHus U MIIABJICHUS KPUCTAJUIMYECKOTO BEIIESCTBA.

JleMoHCTpanus KpUCTaJIIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Dnexmpocmamuka

OnekTpuzanusi Tel. ONeKTpUYecKuil 3apsna. JlBa BuJa 3IIEKTPUYECKUX 3apsi/iOB.
[IpoBOTHUKY, TUBIIEKTPUKH U MTOJTYTIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOro 3apsja.

BszaumoneiictBue 3apspoB.  3akoH  Kynona. TodeuHbIl  21€KTpUYECKHH — 3apsn.
Onektpuueckoe mosne. Hampsok€HHocTh 3nexktpuueckoro mnoss. [IpuHIuMn cynepno3uuuu
ANIEKTPUYECKUX MOJIeH. JINHUY HANPssKEHHOCTU MIEKTPUYECKOTrO MOJIS.

PaGora cunm omekrpoctatmdeckoro mois. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpoBOAHMKY U JUAIIEKTPUKHU B AIEKTPOCTATUUECKOM I0J1€. JusnexTpudyeckas NpoOHUIIaeMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTpOEMKOCTh IUIOCKOTO KOHAEHcCAaToOpa. DHEPTUs
3apsKEHHOTO KOHJEHCATOPA.

TexHu4eckne yCTpoCTBA M MPAKTHUYECKOE IPUMEHEHHE: 3JIEKTPOCKOMN, 3IEKTPOMETP,
DIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE DSJICKTPONPHOOPOB, KOHACHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpolcTBO ¥ IPUHIUIT JIEUCTBUS SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.



DNEKTPUUECKOE MOJIE 3apSKEHHBIX TEll.

[IpOoBOTHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTH4ecKast 3allnTa.

JIMPNeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAJM  IUIACTHH,
paccTOsTHUSA MEKY HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHJEHCAToPA.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

H3mepeHue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuyeckuii mok. Toxu 6 paznuunvix cpedax

DNEKTPUUECKUI TOK. Y CIOBUS CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHUKHM TOKa.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 1i1s yyacTKa LETH.

DIIeKTpHUUYECKOe CONPOTHBIICHHE. VY nensHOE CONPOTHUBIICHHE BEIECTBA.
[TocnenoBarenbHOE, NapaUIEIBLHOE, CMEIIAHHOE COEAMHEHNE TPOBOAHUKOB.

Pa6oTa snexktpuueckoro Toka. 3akoH Jxoyms—JIenia. MOIHOCTB 3IEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUJIa U BHYTPEHHEE CONPOTUBIICHUE NCTOYHUKA TOKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) AJIEKTpUIECcKOoi nenu. KopoTkoe 3ambIkaHueE.

DNEeKTpOHHas: IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DneKTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAas MPOBOJUMOCTh IOJYIPOBOJHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PACTBOpAaX M pacijiaBax »3JEKTPOJIUTOB. DIJIEKTPOJIUTHYECKAS
JUCCOIMAIUs. DIEKTPOIIN3.

DJIEKTpUUYECKUH TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psia. MomHus.
[Lnazma.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peocTar, HMCTOYHHKM TOKa, ODJIEKTPOHArpeBaTEeNbHbIE MPUOOPHI, AIIEKTPOOCBETUTEIHHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHHS, BAKYYMHBIH JTUOJN, TEPMUCTOPHl U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPsKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX IPOBOJAHUKOB OT JUIMHBI, IJIOIIAIA
NIOTIEPEYHOI0 CEUEHUS U MaTepuaa.

CMenaHHoe COeTMHEHUE TIPOBOJHUKOB.

[Ipsimoe u3MepeHue 3neKTpoaBHXKYLIEH cuibl. KopoTkoe 3amblKkaHHE T'ajbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JEKTPOJIUTOB.

HckpoBoli pa3psi ¥ IpOBOJUMOCTD BO3yXa.

OaHOCTOPOHHSS TPOBOMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepenue  3lEKTPOABIKYIIEH CHJIBI MCTOYHMKA TOKa M €ro0  BHYTPEHHEIO
CONPOTHUBIICHHUS.

Habmonenue anekrponusa.

MexknpeaMeTHbIe CBS3H

Nzyuenune kypca ¢usuku 0azoBoro ypoBHsS B 10 Kiacce ocymiecTBIsSeTCS € y4&€ToM
COJIEp)KaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTreMaTuKH, OWOJIOTMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.



Meowxcnpeomemuvie nowsimusi, CBSI3aHHBIE C W3YyYEHHUEM METOJIOB HAYyYHOI'O IO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
HKCIIEPUMEHT, MOJACIUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CHCTEMbl ypaBHEHUH, JHMHEWHas QyHKIUA, TMapadoda,
runep0oa, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPHl M HX NPOEKIMH Ha OCH
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.

buonoeus: mexannueckoe NBIKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, TermtooOMeH
JKUBBIX OPTaHU3MOB (BHIIBI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), STIEKTPUICCKHE SBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpDHAsi Macca, TEIUIOBBbIE CBOMCTBA TBEPHABIX TEN, JKUJIKOCTEW W Ta30B, JJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, JIEKTPOJIUTUYECKAS IUCCOLIUALINS, TabBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHKE NBIKEHUH C MCIOIH30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAHEHUS MMITyJIbca B TEXHHUKE (pakerta,
BOJOMET W JpYyrue), JBUTATEeNIb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOAWIBHUK, KOHAUIMOHEP, TEXHOJIOTUN MOIYYEHUSI COBPEMEHHBIX MaTEpPHAIOB, B TOM YHUCIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOTHUM,  DJIEKTPOCTATHYECKas  3alluTa,  3a3eMJICHUE
JEKTPONpUOOpPOB, KCEPOKC, CTPYWHBIM TMpPUHTEp, dSJIEKTpOHArpeBaTeslbHbIE MPHOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATHBAHUKA.

11 KJIACC
Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

[TocrosHHbIE MarHuThl. B3auMoaelcTBUE ITOCTOSHHBIX MAarHUTOB. MarHuTHoe TOJIE.
Bekrop maruuTHON MHAYKIUU. [[puHIUIT Cynepno3uliui MarHUTHBIX MOJed. JINHUM MarHUTHOM
uHayknud. KapTrHa mTuHui MarHUTHOM MHTYKLIUH T10JIS1 TOCTOSIHHBIX MarHUTOB.

MarauTtHoe 1moJie MpOBOAHUKA C TOKOM. KapThHa JIWHMI MHAYKIIMM MarHUTHOTO IOJIS
JUTMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoielicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoIynb W HampaplieHHE. JI[BU)KEHHE 3apsyKeHHOM YacTUIbl B
OJIHOPOJHOM MarHuTHOM mose. Pabora cuiel Jlopenna.

SIBieHnEe HIEKTPOMArHUTHOM WHAYKUMUH. [lOTOK BekTOpa MarHUTHOW MHAYKIMH.
DNEKTPOABMKYILASA CUJIA MHIYKIUMU. 3aKOH 3JIEKTpOMarHuTHo uuaykuuu dapazes.

BuxpeBoe ayekTpuueckoe Moje. IJIEKTPOABMXKYLIAs Cujla WHAYKIUU B IPOBOJHHKE,
JBIKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[TpaBuio Jlenua.

NunykTuBHOCTD. SIBJIEHUE CAMOMHAYKIIMHU. DIEKTPOIBHKYIIAsi CUJIa CAMOUHTYKLIUH.

DHeprusi MarHUTHOTO TOJISI KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJE.

TexHudyeckne yCTpOMCTBA M MNMPAKTHYECKOE IPUMEHEHHE: ITOCTOSIHHBIE MAarHWTHI,
AJIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTENIN 3I€MEHTAPHBIX YACTUILI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM MOJIEM.

JIuHUY MHIYKIMKA MarHUTHOTO TOJIA.

B3anmoneiicTBre N1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHila Ha MOHBI JIEKTPOJIUTA.

SIBneHne 2IEKTPOMArHUTHON MHIYKIUU.



IIpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOABUKYILIEH CHIIbI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
NOTOKA.

SIBieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHne MarHuTHOTO NOJISL KaTYIIKH C TOKOM.

HccnenoBanue neiicTBUs NOCTOSHHOIO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue siBIEHUS AIEKTPOMATHUTHOM MHIYKIUU.

Pa3nea 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHbIE KOJ1€OAHUA

KonebarenpHast cucrema. CBOOOIHBIE MeXaHUYECKHe Konebanms. [ apMoHUYECKHe
koneOanus. Ilepuwon, wacrora, ammmtryga W ¢asza konebanwit. [Ipy>KWHHBIA MasTHUK.
MareMaTHuecKuii MasiTHUK. YpaBHEHHE TapMOHHMUYECKUX Konebanuil. IlpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOIEOaHUX.

KoneGarenpupiit koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HICATIHLHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHWUYECKUMH M 3JIEKTPOMArHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAUILHOM KOJEOaTeIIbHOM
KOHTYpE.

[IpencraBnenne o 3aryxaromux KosieOaHusX. BeIHyX/IeHHbIE MEXaHUYEeCKHE KOJIeOaHMs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennsiii Tok. CHHYyCOMAANBHBIN NEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JENCTBYIOIEE 3HAUEHHUE CHUJIbI TOKA U HATIPSIKECHHUS.

Tpancdopmarop. IIpousBoactBo, mepeaaya U MOTpPeOICHUE SJICKTPUUYECKON SHEPrHH.
OKOJIOTMYECKHME PHUCKH TP MPOU3BOACTBE dJieKTpodHepruu. KynbTypa uCnosib30BaHusA
AJIEKTPO3HEPTUU B IOBCEIHEBHOM JKU3HH.

TexHuueckrne YCTpPOMCTBA M MPAKTHYECKOE MPUMEHEHUE: DIIEKTPUUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUHU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanune napameTpoB KojeOaTeNbHON cUCTEMBI (TIPYKUHHBIN WIIM MaTeMaTHYeCKUN
MasITHHK).

Habmonenue 3aTyxaomux KoiedaHui.

HccnenoBanme CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

Habmronenue pe3onanca.

CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANpsDKEHWsT OT  BPEMEHM) IS
3IEKTPOMArHUTHBIX KOJeOaHUH.

Pe3onanc npu mocienoBaTeNbHOM COEAMHEHWM PE3UCTOpa, KaTYHIIKW MHAYKTHUBHOCTH M
KOH/JIEHCATOopa.

Monens IMHUY 3JIEKTPOIIEpe1adH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue 3aBHCUMOCTH TIEpHO/Ia MaJIbIX KOJIeOaHMid Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanue mnepeMEeHHOro TOKa B ILENM M3 IOCIEA0BAaTENIbHO COECIUHEHHBIX
KOH/JIEHCATOpPa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHbvle 60JIHbL

MexaHudeckue BOJHBI, YCI0BUA pacnpocTpaneHud. [lepuoa. CkopocTh pacnpocTpaHeHUs
U JiuHa BonHBL. [lomepeuHble M TMpoOJOJbHbIE BOJMHBL MHTepdepeHums u nudpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHUS M3JIy4Y€HUs SJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snektpomarautHO# BosiHe. CBONMCTBAa 3JIEKTPOMAarHUTHBIX



BOJIH: OTpaXeHHe, IMpelloMIIeHue, mojspu3anus, audpakmus, uaTepdepenuus. CKopocTb
3JIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 371eKTPOMarHUTHBIX BOJIH. [IpuMeHeHHe >JIeKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUNBI paIUOCBSI3U U TeNEBUACHUS. Pagronokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHu4yeckue yCTpocTBa U MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKaJbHblE MHCTPYMEHTHI,
YJIBTPa3BYKOBasl JIMAarHOCTHMKA B TEXHHKE W MEIULMHE, pajap, pPajAuONpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpOCTPaHEHUE TIOTIEPEUHBIX U MPOJIO0TBHBIX BOJH.

KoneG:mromeecs Teno Kak HCTOUYHUK 3BYyKa.

HaGmronenue oTpakeHus U IPETOMIICHUSI MEXaHUYIECKUX BOJTH.

Hab6nronenue natepdepeHIuu u U pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOH pE30HAHC.

Habnronenue cBsi3M TPOMKOCTHM 3ByKa M BBICOTBI TOHA C aMIUTATYIOW M YacTOTOH
KoJie0aHui.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJsipu3anus, Tudpakuus, “HTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonMHERHOE pacIpOCTPAHEHUE CBETA B OJTHOPOIHOM Cpene.
JIyd cBera. ToYeUHBIN UCTOYHUK CBETA.

OtpaxeHnue cBera. 3akOHBI OTpakeHHs cBera. [locTpoeHue HM300paKeHUH B IUIOCKOM
3epKae.

[Ipenomiienne cBeTa. 3aKOHBI MPENOMIICHHS CBeTa. AOCOJIOTHBIM  IOKa3aTeib
npenomiieHud. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHbIl yroja MOJHOTO BHYTPEHHErO
OTPAXKEHUS.

Hucniepcust cBera. CiioxkHBIN cocTaB Oemnoro ceta. LIBer.

Cobuparomue M paccewBaroimiue JHUH3bL. ToHKas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKasl cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHu B COOMPAIONIUX M PACCEUBAOIINX
nuH3ax. QopMyIia TOHKOW JIUH3BL. Y BEJIMYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBast ontuka. WuTtepdepenuuss cBera. KorepeHTHbIE HMCTOUYHUKU. Y CIOBHUS
HaOJI0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTE€P(EPEHLIINOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus  cBera. Judpakmuonnas pemérka. YcnoBue HaOMIONEHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATHUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHUYECKHME YCTPOWCTBA M MPaKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (Qoroarmmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJECKOI, BOJIOKOHHAs OINTHKa, AU(PPAKIHMOHHAS
pemeéTKa, MoJISIPOUL.

Jlemoncmpayuu

[IpsiMonuHeliHOe pacmpocTpaHEHUEe, OTpaKeHHEe W MpesiomyieHue cBera. OnrTuyeckue
PUOOPHI.

ITonHoe BHyTpeHHee oTpaxkeHue. Moneinb CBeTOBOJA.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Mopnenn MUKpOCKOIIa, TEIECKOTIA.

Hab6nronenue natepdepeHIium cBeTa.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TosnydyeHue cnekTpa ¢ HOMOUIbIO IPU3MBI.



[Tonydenue cekTpa ¢ MOMOIIbIO AUPPAKITHOHHON PEIIETKH.
Habmionenue nosisipuzanuu cBera.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
W3mepenue nokaszaresns NpeJoMIICHHUS CTEKIIa.
HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.
Hab6nronenue aucnepcun cBera.
Pa3nes 6. OcHOBBI cienIHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH
['panuibl NPUMEHUMOCTH KJIACCUYECKOM MeXxaHWKH. [locTynaTel cnenualibHON TEOpUu
OTHOCHUTEJIbHOCTH: WMHBAapUAHTHOCTb MOJYJSI CKOPOCTHM CBE€Ta B BaKyyMe, MPHUHIIHUII
OTHOCHUTEJIbHOCTH DWHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JUTHHBI.
DHEPrus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs TOKOSI.
Paznen 7. KBantoBasi pusuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonbl. Dopmyna [lmanka cBsa3u 3HEpruu GOTOHA C €r0 YACTOTOW. DHEPTHUS M UMITYIIHC
¢dorona.
OtkpeiTue u wucciaenaoBanne (orodddexra. Omnbiter A. I. CromeroBa. 3aKOHBI
dorosddexra. YpaBuenue DitHmreitna g porospdexra. «KpacHas rpanunay porodddexra.
Hasnenue cBera. OnbiTel [1. H. JIeOGenena.
XUMHUYECKOE ICMCTBUE CBETA.
TexHuueckue YCTpONCTBA M MpPaKTUYECKOE MpUMEHEHHue: (OoTodJIeMEeHT, (HOTONATUUK,
coNTHe4Has OaTapesi, CBETOUO/I.
Jlemoncmpayuu
®oTod3eKT Ha YCTAaHOBKE C IIMHKOBOM TUIACTUHOM.
HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.
Cseroauo.
Comnneynas Oarapes.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccesnuto o -uactui. [lmanerapHas
mogens atoMa. Iloctynarel bopa. U3nyuenue u norsomenne (GOTOHOB MPU MEPEXO]e aroma ¢
OJHOTO YpPOBHS HSHEpruM Ha Jpyrod. Bupasl cnektpoB. CHekTp ypOBHEH 53HEPrHUM aroma
BOZIOpOAA.
BosHoBbie cBoiicTBa yacTull. Bonuel ge bpoiinsa. KopnyckynspHO-BOIHOBOW Tyaau3M.
CHOHTaHHOE U BBIHYK/JIEHHOE U3TyYEHUE.
TexHuueckne YCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: CIEeKTpaJbHbIA aHalu3
(CTIEKTpOCKOIT), JIa3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabmioneHne nuHeHuaThIX CIEKTPOB H3ITyUSHHS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue muHEHYaToro crekrpa.
Tema 3. Amomnoe aopo
OKCHEepUMEHThI,  JIOKa3bIBAIOIUME  CJOXKHOCTb  CTPOGHHS  sapa. OTtkpbITHE
paauoakTuBHOCTH. ONBITEI Pe3epdopaa mo onpeneneHuo cocTaBa paguoaKTUBHOTO U3TyYEHUS.
CsoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paanoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.
OTtkpeiTHEe TIpoTOHa W HeWTpoHa. Hykionnas mopmens siapa [eitzenOepra—lBaHeHko.
3apsn sapa. MaccoBoe uucio siapa. M30Tonsbl.



Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnan. ['amma-usznyueHue. 3akoH
PaauoOaKTUBHOIO pacraja.

DHeprus CBS3U HYKIIOHOB B siape. SnepHbie cuibl. JleekT Macchl sapa.

Snepublie peakuuu. JleneHue u CUHTES AIEp.

Snepubiii peaxktop. Tepmosnepubiii cuHTe3. I[IpobmemMbl M TNEPCIEKTUBBI  SACPHOM
SHEPIreTUKU. DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3auMoelcTBus. EquacTBO hrsnueckoit KapTUHBI MUpA.

TexHuueckrne yCcTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: TO3UMETp, kKamepa BuibcoHa,
SJIEPHBINA PeakTop, aTOMHast boMoOa.

Jlemoncmpayuu

CuéTyuK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPUZUKH

Ortanbl  pa3BUTHS  acTpoHOMuU. [lpukinagHoe ©  MHUPOBO33PEHUECKOE 3HAYCHUE
ACTPOHOMHUH.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE IBUKCHHE.

Conneynas cucrtema.

Connue. ConHeunast akTuBHOCTh. Mcrounuk sHepruu ConHua W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlHarpamma «CHEKTpPaJbHBIA KIACC — CBETUMOCTBY». 3BE3MbI
[JIaBHOM MOCHEA0BATEeIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3/ TJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3n. CoOBpEeMEHHBIE MPEACTABIEHUS O
IIPOUCXOXKAEHNH U 3Botonuu CoslHIa U 3BE3]1. DTarnbl )KU3HU 3BE3 L.

Muneunsiii [1yte — Hamia I'anaktuka. [lonoxenne u nukenne Connua B ["anaktuke. Tunbl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPAX TANAKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. PazOeranume ramaktuk. Teopus
bonbmoro B3peiBa. PenukroBoe usiydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmionenust HeBOOPYKEHHBIM TJ1a30M C MCIIOJIB30BAaHHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUTsL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUA
CeBepHoOro nonymapus 1 sipkue 3BE3/bl.

Hab6nronenus B reneckon JIynsl, muraner, Maeuroro [lytu.

O6o0maromniee noBTOpeHHE

Pone ¢u3uku u acTpOHOMHM B DKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIBHOW U
ITHUYECKON cdepax [esATEIbHOCTH 4YeNOBeKa, POJIb M MECTO (U3MKH H acTPOHOMHH B
COBPEMEHHON HAay4YHOM KapTHHE MHUpa, pPOJb (u3NUecKoi Teopun B GHOPMHPOBAHUU
npeCcTaBiIeHUui 0 pru3nyeckol KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B O0ILEM ATy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IPEICTABICHUN O IPUPOE.

MexnpeaMeTHbIe CBS3U

N3yuenne kypca ¢usukm 0a30BOro ypoBHs B 11 Kimacce OCymecTBISETCS € Y4ETOM
COJIEPKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTUKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusl, CBSI3aHHBIE C W3YYEHMEM METOJOB HAyYHOTO IO3HAHUS:
SBJICHWE, Hay4yHbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHsi, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKIUU: CUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUECKOE TOXKJIECTBO, BEKTOPBl M HX



IPOCKIMM Ha OCH KOOPAMHAT, CIIO)KEHHE BEKTOPOB, MPOM3BOAHBIC JIEMEHTApHBIX (DYHKIHA,
IPU3HAKKU O0J00MS TPEYTOJIbHUKOB, ONpeAEIeHNE TUIOMAAN IUNIOCKUX GUTyp 1 00bEMa Tell.

buonoeusn: »nextpuyeckue SBICHUS B JKMBOM mpupoae, KojeOaTelbHbIe IBUKECHUS B
JKUBOM NPHUPOJE, ONTUYECKUE SIBICHUS B JKMBOM IPUPOAE, NCHCTBUE pajualii Ha >XUBBIC
OpraHU3MBI.

Xumus: CTPOCHHE aTOMOB W MOJIEKYN, KpPHUCTaJUIM4ecKass CTPyKTypa TBEPIBIX Tell,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPAJIbHBINA aHAJIH3.

lI'eoepaghus: marHUTHBIE TOJOCA 3€MJIM, 3aJ€KH MarHUTHBIX PyHA, POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, IIPEICKA3AHNUE 3EMIICTPSICCHUMN.

Texnonozcus: MTUHUM DIIEKTPOIIEpENad, TEHEPATOP IEPEMEHHOIO TOKa, 3JIEKTPOJBUTATEIIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpUEMHHUK, TEJIeBH30p, aHTeHHa, TeiedoH, CBY-meus,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBILIEI'O OBPA3OBAHUS
OcBoenne ydeObHoro mpeamera «®du3nka» Ha YpPOBHE CpEIHEr0 OOIIEro oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JIOJDKHO  OOECHEeUUTh  JOCTIDKEHHE  CIEAYIOIIMX  JMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
JInaHOCTHBIE PE3yabTaThl OCBOCHUS yueOHOro mpeamera «Pu3nKa» JOJKHBI OTpa)karhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHUCTEMOM I[IEHHOCTHBIX OpHMEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXIeHUI, COOTBETCTBYIOIIUX TPAIWIMOHHBIM IICHHOCTSAM POCCHICKOro  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCE pean3alliii OCHOBHBIX
HalpaBJICHUH BOCIUTATEIbHOMN JESITETLHOCTH, B TOM YHCIIE B YACTH:
1) rpa:knaHCcKOro BOCIMTAHUSA:
c(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MO3MLIMU  OOydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBa;
NPUHATHE TPAAULMOHHBIX OOIIEUETOBEUYECKUX T'YMAHHCTUUYECKUX U JIEMOKPATHYECKHX
IICHHOCTEI;
TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX TPaKIAHCKOTO OOINECTBa,
y4acTBOBAaTh B CAMOYTPABIEHUHU B 00pa30BaTeIbHON OpraHU3aIiy;
YMEHHUE B3aWMOJICHICTBOBATh C COIMAJIbHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUSAMHI U Ha3HAYEHUEM;
TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;
2) NATPHOTHYECKOTO BOCTTUTAHUS
c(hOpPMHUPOBAHHOCTH POCCHICKOM TPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;
[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHUSM POCCHMCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;
CIIOCOOHOCTH OIICHHBATh CUTYAllMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUEHOTO;
OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUHUBOIO OYAylIero;
4) 3¢TeTHYECKOr0 BOCIIMTAHMS
JCTETHUYECKOE OTHOLIEHHE K MUPY, BKJIIOYas ICTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢u3nueckoil Hayke;
5) Tpy10BOr0 BOCIIUTAHUS:
UHTEpEC K pPA3IUYHbIM cdepaM Npo(ecCHOHANBHON MEATETBbHOCTH, B TOM 4YHCIE
CBS3aHHBIM C (U3MKOM W TEXHWKOH, yMEHHE COBEpIIAaTh OCO3HAHHBIA BBIOOP Oymymiein
npodeccruu 1 pearTu30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE MIJIaHbI;



TOTOBHOCTh M CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOpa3oBaHHIO B 00jacTu (hU3MKMU Ha
MPOTSKEHUH BCEU KU3HU,

6) 9KO0JIOrMYeCKOro BOCITUTAHMSA:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJIBTYphl, OCO3HaHHE TIJI00AIbHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

MJAHUPOBAHUE M OCYIIECTBJICHUE JACHCTBUI B OKPY)KaIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHHe ONbITa JACSATEIBHOCTH HKOJIOTMYECKOM HAINpaBICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUM 110 (pHU3UKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA (PU3NUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH NIeATEThHOCTH, TOTOBHOCTh B MPOIECCe U3YUCHUS (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEA0BATENBCKYIO ACITENbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe eliCTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh U aKTyaJU3UpOBaTh MpoOJIEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPENENATh UEIU ACSITEIbHOCTH, 33/1aBaTh IAPaMETPhl U KPUTEPUH UX JOCTUKEHNS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTHBOPEUHUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBICHUSX;

pa3pabarbIBaTh IJIaH PELICHUs MPOoOIeMbl ¢ YIETOM aHaIN3a UMEIOIINXCSl MaTepUaIbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIIBHOCTh, OLIEHWBATh COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHUBATb PUCKH MOCJIEACTBUHN ACSITEIbHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH PabOTy B YCJIOBHUSIX pPEaJbHOTO, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH )KU3HEHHBIX TPOOJIEM.

ba3zoBble ucciienoBare/bCKue 1eCTBUSA:

BJIa/IeTh HAyYHOW TEPMMHOJIOTMEN, KIIOYEBBIMU MOHSTUSAMHU W METOAaMH (pU3ndecKon
HAYKU;

BJIa/IETh HaBBIKAMHU Y4eOHO-HMCCIIEAOBATEIbCKOM U MPOEKTHON AEATEIbHOCTH B 001acTu
(GU3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEIICHUs 3a1a4
buznyecKoro coaepxaHus, IPUMEHEHHUIO Pa3IMYHBIX METOA0B MTO3HAHUS;

BIAJECTh BHUAAMH JCSATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €ro HHTEPIpPETaLUH,
npeoOpa3oBaHHI0 M MPUMEHEHUIO B Pa3jMYHbIX YYEOHBIX CHUTyallMsiX, B TOM 4YHCIE MpU
CO3JIaHUH YUEOHBIX POEKTOB B 00JIaCTH (DU3UKH;

BBISIBIIATh [PUYMHHO-CJICJCTBEHHBIE CBSI3W W aKTyalM3UpOBATh 3aJady, BbIABUIATh
TUNOTE3y €€ peIlleHUsl, HaXOJUTh apryMEHThl Uil JI0Ka3aTelbCTBA CBOUX YTBEPXKICHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

AQHAJIM3UPOBATh TMOJYYEHHbIE B XOJE pEUICHUs 3a7aud pe3yabTaThl, KPUTHUYECKHU
OLICHUBATh UX JOCTOBEPHOCTbh, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynIHpOBaTH COOCTBEHHBIC 3a7aud B 0Opa30BATENBHOW AEATEIHHOCTH, B
TOM YHUCJIE IPU U3yYECHUHN (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEAESATEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEU, IIPEIAraTh OPUTMHAIBHBIE TOAXObI U PEILICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS.

Pabora ¢ undopmaunmeii:



BJIQ/ICTh HABBIKAMH TOMy4YeHHUS WH(OpManuu (GU3NYECKOTO CONEPKAaHUS M3 HCTOYHHUKOB
pPa3HbIX THIIOB, CAMOCTOSATEIbHO OCYIIECTBISATh TIOUCK, aHalu3, CHUCTEMaTH3alui0 |
UHTEPIPETANNIO HHPOPMAIINH PA3TMYHBIX BUOB U (DOPM MPEICTaBICHUS;

OLICHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;

UCIIONIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelIeHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX 3a7ad C COOJIOJEHUEM
TpeOOBaHUIN SPrOHOMHKH, TEXHUKU 0€30MIaCHOCTH, THTHEHBI, PECypcoCcOepeKeHus], IPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJACPKAHUS B pa3NUYHBIX (opMmaTtax ¢ y4ETom
Ha3HauYeHWs WHQPOPMAIMM M  1EJICBOM  ayJIWTOPHH, BBIOMpas ONTUMAIBHYIO (opMy
MIPEJICTABICHUS U BU3YyaTH3aIUH.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (pU3MKH U BO BHEYPOUHOH EATEIBHOCTH;

pacrno3HaBaTh NPEANOChUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHMS C MHCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON 1 UHIUBUIYaTbHONU PaOOTHI;

BbIOUpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4jeHa KOJUIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESTEeIbHOCTH, OPTraHW30BBIBAaTH M KOOPAWHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHMIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENEISITH POIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U KAXKIAOTO YJaCTHHKA KOMaHJbI B OOIIUI pe3ylibTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OICHUBATH WICH C TMO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

OCYIIECTBIIATh TMO3UTHBHOE CTPAaTETMYECKOE IIOBEIECHHWE B pA3IUYHBIX CHUTYalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCaJbHbIE yUeOHbIE IeiicTBUS
Camoopranuszanms:

CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO IEATENbHOCTh B 00JacTh (U3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTABJIATH TUTAH DPELICHUS PAcUETHBIX M KAYECTBEHHBIX 3a/ady, IJIaH
BBIMIOJTHEHUS] TMPAKTUYeCKO paboThl ¢ Yy4ETOM HMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHUM;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIupsTh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHH;,

JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OTBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO SPYAMLMU B o0NacTH  (PU3MKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOLIMOHAIBHBII HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTYallUSM, BHOCUTb KOPPEKTHUBHI B JESATEIbHOCTh, OIICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCcuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBUIA
Y MBICJUTEIBHBIX TIPOIECCOB, UX PE3YIbTATOB M OCHOBAHMIA,

UCIOJIb30BaTh MPUEMBI peIeKCHU IS OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEIICHUs;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKECHUIO,

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MPUHUMATH Ce0sl, TOHNMAsi CBOM HEJOCTATKU M JIOCTOMHCTBA;



IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce OCTHXKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS ITPOTPaMMBI IO (PU3HKE IS
YPOBHsI cpefHero olmiero o0pa3oBaHus y OOYyYArONIUXCSI COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJUICKT, MPEATOIATralonifi ¢(hOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAILHOE COCTOSTHUE,
BUJICTH HAMPABJICHHSI PA3BUTHS COOCTBEHHOH SMOIMOHATIBHON C(hepbl, ObITh YBEPCHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKJIFOYAIOLIETO CaMOKOHTPOJIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTb 32 CBOE TIOBEICHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATH THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHIO LENM U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEN;

OMIIATUH, BKIIOYAIONIEH CHOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE IPYTUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BHICTPAWBATH OTHOLICHUS C JAPYTMMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy o0yuenus B 10 kjacce nmpeIMeTHBIE Pe3yIbTaThl HA 0a30BOM ypOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (GU3MKu B (POPMHPOBAHUHM COBPEMEHHOI
HAay4YHOU KApTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHUKH W TEXHOJIOTMM, B NPAKTHUYECKOU
NEeATeIIFHOCTH JIFOAEH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (PHU3UYECKUX MOAEJeH: MaTepuanbHas
TOYKa, MHEepUUalbHas CHUCTeMa OTCY€Ta, aOCOJIOTHO TBEPIOE TENO, MACATbHBIM Ta3, MOJEIH
CTPOEHHUsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYCUHBIA HICKTPUUYECKUU 3aps]l IIPU PELICHUH
bu3nYecKux 3a1a4;

pacnio3HaBaTh (hpu3Myeckue SBICHUS (TMPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKON TEOpPUM CTPOEHUS BEIIECTBA W 3JIEKTPOJMHAMMKU:
paBHOMEpHOE U PABHOYCKOPEHHOE NPSMOJIMHEHHOE [BUKEHHE, CBOOOJHOE TMaJeHHE Tell,
JIBIDKCHHE TIO OKPY)XKHOCTH, WHEpPIHs, B3auMmonencTsue Tten, auddysus, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX TeN, M3MEHEHHE 00bEMa Tell NpU HarpeBaHUH
(oxJ1aXx/IeHNUHN ), TEIJIOBOE paBHOBECHE, UCIIApEHHE, KOHICH CAIUs, IaBJIeHUe, KpUCTAIII3aIus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, IOBBIIICHUE JAaBJICHUS ra3a IPU €ro HAarpeBaHUU B 3aKPbITOM
coCyJlie, CBA3b MEXIYy [apaMeTpaMu COCTOSIHUSI Ta3a B H30MPOLECCax, JJIEKTpU3aLus Ted,
B3aMMO/ICVICTBUE 3aps/I0B;

ONKCHIBAaTh MEXAHMUYECKOE JBI)KEHUE, MUCIOJB3Ys (pU3MUecKhe BEeNWYMHBI: KOOpJIWHATa,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIa, UMIYJbC Teja, KMHETUYECKas
SHEprusi, MOTEHLHWaJIbHas JHEeprusi, MexaHudeckas paboTa, MeXaHHYEcKash MOIIHOCTb, MpHU
ONHCAaHUM TPABWJIBHO TPAaKTOBaTh (U3WYECKUHA CMBICT HCIOJNB3YEMBIX BEIWYMH, UX
0003Ha4YeHHsI U €IMHUIBI, HAXOAUTH (YOPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUUHHY
C IpyTUMU BEIUYUHAMU;

ONUCHIBaTh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS, HCIOJIb3Ys
¢u3nueckue BENWYHMHBL: JABJICHHE Ta3za, TeMIleparypa, CpenHss KHUHETHYEeCKash DSHEprus
XAaO0THUYECKOr0 JBMKEHUS MOJIEKYJ, CPEAHEKBAJApPAaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((UIHMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUM MPABUILHO TPAKTOBATh (PU3NUYECKUIN CMBICI HCIOIb3YEMbIX BEIUYHUH,
uX OOO3HAYCHHMS W EIUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOUIME MAHHYIO (DU3UYECKYIO
BEJIMYUHY C IPYTUMHU BEJINYMHAM;

ONMCHIBATh U3YYEHHBIE 2JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpotiecchl), UCHOMB3YS (U3NYECKUE BEIMYUHBL: AIEKTPUUYECKUHN 3apsijl, AJIEKTPUUYECKOEe MOJIe,
HanpspKEHHOCTh  1OJIS, IOTEHLMAJN, pPa3HOCTh IIOTEHLUAIOB; IPU ONHUCAHUU IPABUIBHO



TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEJIMYMH, WX OO0O03HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MYECKYIO BEJTMUHUHY C IPYTMMH BETUYMHAMU;

aHaAM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3Ys (PU3MUECKUE 3aKOHBI U
MPUHIUIIEL: 3aKOH BceMupHoro TsroteHus, |, |l u Il 3akonsr HeloTOHA, 3aKOH coXpaHEHUS
MEXAHUUYECKOM dHEPIuu, 3aKOH COXpPAHEHUS UMITyJIbca, IPUHLUI CYNEPIO3ULIMNA CUJI, TIPUHLIUIT
PaBHOIIPaBUsI HHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KNHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, IAa30BbIE 3aKOHBI, CBSA3b CPENAHEH KHHETUYECKOW HSHEPIHMM TEIUIOBOTO JIBMIKEHUS
MOJIEKYJT C aOCOJIFOTHOM TeMIlepaTypol, MepBbIA 3aKOH TEPMOJMHAMHKHU, 3aKOH COXpaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOE BBIPAKEHUE U YCIOBUS (TpaHUIIbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TIPUHIIMIIBI ICHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,;
pa3nuyaTh yCIOBUS UX O€30MaCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBITOJIHATh SKCIIEPUMEHTHI T10 HCCIICAOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (POpMYyIUpOBaThH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
MPEeJI0KEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATH BHIBOIBI;

OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEpPEeHHUS (UIUUYECKUX BEIMYHH, TPU STOM
BbIOMpATh ONTUMANbHBI CHOCO0 H3MEpPEHUS M HCIOIb30BaTh HM3BECTHBIE METOIbI OICHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAaHUEM
OpSAMBIX HW3MEPEHUH, IMpH 3TOM KOHCTPYUPOBAaTh YCTaHOBKY, (PHUKCHpPOBATH pPE3YIbTaThl
MOJIYYEHHOUM 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH B BUJE TAaOMUIl U rpaduKoOB, J1e7aTh BHIBOIbI
110 pe3yJIbTaTaM MCCIIEA0BAHNUS;

coOnroaarh mpaBuia O€30MacHOro TpyAa MPU NPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-MUCCIEN0BATEIbCKOM UM TMPOEKTHOW JAEATENbHOCTH C
HCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOro 000PYAOBAHMUS;

pemiaTh pacu€THBIC 3aJa4d C SBHO 3aJaHHOM (HU3UYECKOM MOJENbI0, HCHOIb3Ys
¢duznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBHS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OPMYINbI, HEOOXOAMMBbIE Ui €€ pelIeHHUS,
MPOBOAUTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHUNHBI,

pelaTh KayecTBEHHBIE 3aJauyM: BBICTPAaWBATh JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOUKY
paccyXAeHH ¢ onmopoi Ha U3y4yeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCMOJIBb30BaTh MPH PEUICHUH Y4YeOHBIX 3aJad COBpPEMEHHbIE HMH(OPMAIMOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUU M IpPEACTaBICHHs y4eOHOU u
HAYYHO-TIOMYJISIPHOW HMH(OPMALMU, MOJYYCHHOH W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HH(pOpMaIHIo;

NPUBOUTH MPUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(PU3HKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCTIOJIb30BaTh TEOPETHUECKUE 3HAHMUA N0 (U3MKE B TOBCEIAHEBHOW IKM3HM IS
obecrieueHnst 0€30MaCHOCTH TIPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpPaHEHHs 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpene;

paboTaTh B IPYIIE C BHITOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIEH, MIaHUPOBaTh paboTy
TPYMNIbl, palMOHAIBHO paclpenieisiTh OOS3aHHOCTH M  IJIAaHUPOBATh JCATEIbHOCTh B
HECTAaHJAPTHBIX CUTYalMSAX, aJICKBaTHO OLIEHMBATh BKJIAJ KAXKJOTO M3 YYaCTHUKOB I'PYIIIBI B
pelieHre paccMaTpuBaeMoi POOIEeMBI.

K xonmy o0yuenus B 11 kjacce mpeaMeTHBIE Pe3yIbTaThl HA 0a30BOM ypOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLIHXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (Gu3nku B (HOpMHPOBAHUHM COBPEMEHHOI
HAay4YHOU KApTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHUKH W TEXHOJIOTMM, B NPAKTHUYECKOU
JEeSATENIbHOCTH JIIOJIEH, IeJIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUDA;



YYUTBHIBATh TPAHHUIBl TPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJIENCH: TOYCUHBIN
JNEKTPUYECKUN 3apsi, Jyd CBeTa, TOYEUYHBIM MCTOYHHUK CBETa, SJIEpHAas MOJENb aToMma,
HYKJIOHHAs1 MOZIEJTb aTOMHOTO si/ipa MPpH pelieHNH (U3NIECKUX 3a/1aY;

pacrio3HaBaTh (U3UYECKUE SIBJICHUS (MPOIECChl) U OOBACHITH MX Ha OCHOBE 3aKOHOB
AIIEKTPOJMHAMUKHA M KBAaHTOBOU (DM3HMKH: AJIEKTPUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE [JEeHCTBUS TOKa, B3aUMOJICHCTBHUE MAarHUTOB, 3JEKTPOMAarHUTHAs
WHAYKIUS, JAEHCTBME MArHUTHOTO TOJISI HAa NPOBOJHUK C TOKOM M JBWXKYIIMHCA 3apsl,
3JIEKTPOMAarHUTHbIE KOJIeOaHUs M BOJIHBI, IPSIMOJIMHEWHOE PAaCIIPOCTPAHEHHUE CBETA, OTpaKEHHE,
npejomiieHue, uHTepdepeHuus, audpakiuus W TONSpU3aLUs CBeTa, MIHUCIEPCUs CBeTa,
dotoanexkrpuuecknii 3pdext (pororddexr), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0POJIa, ECTECTBEHHAS U UCKYCCTBEHHAS PAJIMOAKTUBHOCTH;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BeIIECTBA (IEKTPUYECKHE, MarHUTHBIE, ONTUYECKUE,
AIIEKTPUYECKYIO MTPOBOAMMOCTE PA3IUYHBIX CPEI) U SJIEKTPOMATHUTHBIE SIBIICHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKHWE BEIMYMHBL: DSJICKTPUUECKUN 3apsl, cuja TOKa, OJIIEKTPUYECKOe
HANPSDKEHUE, SJIEKTPUIECKOE COMTPOTUBRIICHUE, PA3HOCTh TOTEHITUAIOB, JIEKTPOIBIIKYIIAS CHIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mo, cuia Amnepa, cuna JlopeHila, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHsl AJIEKTPHUUYECKOT0 M MAarHUTHOTO MOJEH, MepHoJ M 4YacToTa KojeOaHWH B
KoJie0aTeIbHOM KOHTYpE, 3apsl U CHJia TOKa B MPOLIECCe TAPMOHMYECKHX 3JIEKTPOMArHUTHBIX
KonebaHuii, (HOKyCHOE pacCTOSHHE M ONTHYECKAas CHJIa JIMH3BI, MPH OMHCAHWUU TMPABUIHHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIOIb3YEMbIX BEJIMYUH, MX OOO3HAYeHHs M €IUHHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C IPYTUMHU BEIMYMHAMU;

OMKCHIBATh M3yYCHHBbIC KBAHTOBBIC SBJICHHUS U TPOLECCHI, HCIONB3Yys (U3HUECKUE
BCJIIMYHHBI: CKOPOCTH J3JICKTPOMArHUTHBIX BOJIH, AJIMHA BOJIHBI W YaCTOTa CBCTA, SHCPrus U
uMIyasCc (OTOHA, IMEpPUOJ ToJypacrhana, SHEpPrHs CBsI3W AaTOMHBIX SAep, NpU OMHMCAHUU
NPaBUIBHO TPAKTOBaTh (PUIMUYECKUN CMBICT HCIOJNb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H
€MHMIIBI, YKa3bIBaTh (OPMYJIBL, CBSI3BIBAIOLIUE NAaHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMHU
BCIMYHMHAMMU, BBIYUCIATH 3HAYCHUC (bHBI’I‘IGCKOﬁ BCJIMYHHBI,

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SIBICHUS, UCHONB3YS (U3MUYECKHE 3aKOHBI U
MMPUHIMUIBI: 3aKOH OMa, 3aKOHbI IMOCJIICAOBATCIIBHOIO W  MapaJluICJIbHOTO COCAWHCHUA
MPOBOJHUKOB, 3akoH Jkoyms—JIeHIia, 3akoH 3JIEKTPOMAarHUTHOM  WHIYKIWH, 3aKOH
PSIMOJIMHEHHOTO PaCIpOCTPAaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHEeHHME OWHITeHHa s Qortodddexrra, 3aKOH COXpAHEHHS DHEPTUH, 3aKOH
COXpAHECHHSI HMITYJIbCA, 3aKOH COXpAHEHHs DSIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHcla, MOCTyJaaThl bopa, 3aKOH pajMoOaKTUBHOTO pacnaja, MpH 3TOM pa3iuvarh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MATeMAaTHUYECKOE BBIPAKEHUE U YCIOBHS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OMNpPCACIIAAThL HAIIPABJIICHUC BCKTOPA WHAYKIIMU MArHvuTHOI'O IIOJISI MPOBOAHHUKA C TOKOM,
cuibl Amriepa u cuiibl Jlopenna;

CTPOUTH M OIUCHIBATh N300paKeHHE, CO3aBAEMOE TUIOCKUM 3epKaJIOM, TOHKOU JIMH301;

BBIMOJHATh 3KCIIEPUMEHTHl IO HCCIEIOBAHHUIO (U3NYECKUX SBIEHUH M IPOLIECCOB C
UCTOJIb30BAaHUEM TPAMBIX M KOCBEHHBIX HW3MEPEHUH: 1pH 3TOM  (HOpMYIHPOBATH
npobiemMy/3ajady W TUMOTE3y Yy4eOHOro OSKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYIIECTBIISITh MpSAMbIe U KOCBEHHBIE H3MEpeHHs] (DU3MUECKHX BEJIUYMH, MPH 3TOM
BBI6I/IpaTI> ONTUMAJIbLHBIN CH0006 U3MCPCHUA U HCHOJB30BATh H3BCCTHBIC MCTOAbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCiICa0BaTh 3aBUCUMOCTHU q)HSI/I‘ICCKI/IX BCJIMYHH C UCIIOJIb30BAHUCM MPAMBIX H3M€p€HHI>'II
IpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (DMKCUPOBATh PE3YyJbTaThl MOJYYEHHON 3aBUCUMOCTHU
¢u3nueckux BEIMYMH B BHUAEC TaOMUIl W TpaduKOB, JAenaTh BBIBOABI [0 pe3yibTaTaM
UCCJIEJIOBAHMUS,



cobmoaTh npaBuia 0€30MacHOro TpyAa NpU MPOBEIEHHHM HCCIECAOBAHUI B paMKax
y4eOHOr0 OSKCIIEpUMEHTa, Y4eOHO-UCCIIENOBATENIbCKOM M  TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1a00paTopHOro 000pyI0BAHHUS;

pemath pacu€THble 3aJayd C SBHO 3aJaHHONW (U3MYECKOM MOJEIbIO, HUCHOJb3Ys
¢u3nueckre 3aKOHbI M MPUHLUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33[a4d BHIOMpATh (PU3NYECKYIO
MOJIeb, BBIACIATh (U3NYECKUE BEIMYMHBI M (GOpPMYJbl, HEOOXOAMMBIE Ml €€ pelleHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAbHOCTH MOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMYMHBI;

penaTh KauyeCTBEHHBIC 3a/aud: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPEUMBYIO ILEMOUYKY
paccyXJIeHHIi ¢ ONOpON Ha W3Y4EHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCIONIb30BAaTh MPU pELIEHWH Y4YeOHbIX 3aJad COBPEMEHHbIE HMH(OPMAIOHHBIE
TEXHOJIOTUU JUIS TIOUCKA, CTPYKTYPHPOBAHHUS, MHTEPIPETALUU U TPEACTABICHUS Y4eOHOH H
HAyYHO-TIOMYJISIPHOM HMH(OpMAIMK, MOJYYEHHON W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJIy4aeMyl0 HHPOPMALHUIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIMH, TPHUOOPOB U TEXHUYECKUX YCTPOICTB, pa3andarh
yCIIOBUS UX 0€30MacHOT0 MCIIOIb30BAaHUS B IOBCETHEBHOMN YKU3HU;

MPUBOJIUTH MPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAaHMUS 10 (U3UKE B TOBCEJHEBHOW JKU3HU Ui
oOecrieyeHns O€30MAaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHUs 3/I0POBbs U COOIOICHUSI HOPM SKOJIOTMYECKOTO MOBECHUS B OKPYKaIoIel cpene;

paboTatk B IpyIIe ¢ BHITOJHEHUEM PA3IMYHbBIX COLUANBHBIX POJIEH, INIAHUPOBATH PabOTy
TpyNNbl, palMOHAIbHO pacHpelessiTh OOS3aHHOCTH W  IUIAHUPOBATh JEATEIBHOCTh B
HECTaHJAPTHBIX CUTYalMSIX, aJIEKBaTHO OLIEHMBATh BKJIAJl KaXXJIOTO M3 YYaCTHUKOB T'PYIIbI B
pelIeHrne paccMaTpUBaeMO MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne ni/m OpOrpaMMbL Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06pA30BATENBHBIE
padoThbl padoTsl pecypebi
Pa3znen 1. DU3UKA U METOJAbI HAYYHOI'O ITO3HAHUSA
11 ®u3nKa U METOJIbl HAYYHOT'O MMO3HAHUS 2 bubmmorexa HOK
' ARTHAYE https://m.eds00.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruica > https://m.eds00.ru/7f41bf72
Bbubmunoreka LIOK
2:2 Jlunavimica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAaHCHUS B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
HWroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUMHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOM 9 1 bubmuotexa [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
Bbubmunoreka LIOK
3.2 OCHOBBI TEpPMOAMHAMUKHI 10 1 hitps://m.eds00.ru/7f41bf72
33 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bu6mmoreka [IOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazpeny 24
Pa3nea 4. JIEKTPOJIMHAMUKA
Bbubmunoreka LIOK
4.1 DICKTpOCTATHKA 10 . https://m.edsoo.ru/7f41bf72
4.2 ITocTosiHHBIN 31eKTpUYeCKui TOK. TOKHU B 12 1 1 bu6muotexa [JOK



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

‘ Pa3IMYHBIX cpeliax

https://m.edsoo.ru/7f41bf72

Hroro mo pazueny 22
PeszepBHOE BpeMs 2
OBUIEE KOJIMYECTBO YACOB 10 68

[NPOT'PAMME



https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ugposbie
Ne i/ NporpaMMEl pas Beero KonTpoabusbie IIpakTuueckue f)lép?:f OBAT e.])ILHbI e
padoThI padoTsbI pecype
Paznea 1. 3JIEKTPOJIMHAMUKA
11 MaruauTtHoe nosje. DJIeKTpOMarHUuTHasI 11 1 3 Bu6muotexa [JOK
WHTYKIHST https://m.edsoo.ru/7f41c97c
Hroro no pazueny 11
Pa3nea 2. KOJIEBAHUSA 1 BOJIHbI
21 MexaHn4YecKue U dJIEKTPOMarHUTHbBIE 9 1 Bu6muotexa [JOK
KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKkue U AIEeKTPOMarHuTHBIC 5 1 bubmuoteka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnmnoreka [JOK
23 Onruia 10 3 https://m.edsg).ru/7f4lc97c
Hroro no pazueny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUHM OTHOCHUTEJIBHOCTH

31 OCHOBBI CIEUATIBHON TEOPUH 4 1 but6mmoreka [IOK
' OTHOCUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pasznea 4. KBAHTOBASI PU3UKA
. but6mmoreka [IOK
4.1 DJIEMEHTHI KBAHTOBOU OITUKHU 6 https://m.edsoo.ru/7f41c97¢
bubmunoreka LIOK
4.2 Crpoenme aToma 4 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.3 ATOMHOE 517pO S https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKH



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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but6mmoreka [IOK

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPU3UKH 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3nea 6. OBOBIIAIOHIEE IOBTOPEHUE
bubnmnoreka [JOK
6.1 Obobmaromee nosTopenne 4 https://m.edsg).ru/7f4lc97c
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosaunyectBo 4yacos JMara DJIeKTpOHHbIe U (pPOBbIE
u/n Tema ypoka Beero Konrpoabnsie IIpakTuueckue S — oOpaszoBaTe/bHbIE
padoThbI padoTsI pecypcnl
1 Iq{): SHII{{:I&I;:ZK EI?IEE:;)}?P?: . 1 1 menens bubmorexa HOK
1 A https://m.edsoo.ru/ff0c32e2
OKpY’KaroIllero Myupa
Ponw u mecTo pusuku B
(dhopMUpOBaHUH COBPEMEHHOI bubnmoreka [JOK
2 . 1 1 nenens
HAy4YHON KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOU JEATEIbHOCTH JIIOACH
MexaHn4ecKkoe ABUKEHHUE.
3 OTHOCUTENBHOCTh MEXAHUYECKOTO 1 2 Hexens but6mmoreka [IOK
nsmwkenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHUE
PaBHOMEpHOE IIPSIMOJIMHEWHOE Bubmuotexa [JOK
2
4 JBHKCHHE . HeACH https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSAMOJIIMHENHOE 1 3 Hexens bubnuoreka [JOK
JBHKCHUE https://m.edsoo.ru/ff0c372e
6 CBobOoaHoe mageHue. Y CKopeHue 1 3 Hexens bubnmoreka [JOK
CBOOOJTHOT'O TIaJICHUSI https://m.edsoo.ru/ff0c39cc
7 EEE;ZT;TE:S: igflfgg efoqm o 1 4 menens bubmorexa HOK
P https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
[TpuHIMIT OTHOCUTENBHOCTH Bubnmorexa [IOK
8 lanunes. MHepunanbHble CUCTEMBI 1 4 Henens ]
9 https://m.edsoo.ru/ffOc3be8
otcueta. [lepBbiii 3akoH HproToHa
9 lc\/la(:eca;i);a.niﬂ:;ﬁ r]ISI‘)iHL;IpilnzaKOH 1 S Hezienst bubmorexa HOK
yrep " - STopon https://m.edsoo.ru/ffOc3be8
Hrrorona AJI MAaTCPUAJIbHONU TOYKU



https://m.edsoo.ru/ff0c32e2
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Tpernii 3akoH HeroToHa 1151

but6mmoreka [IOK

10 5 menmens
MaTepUAIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMHUpHOTo TsaroTeHus. Cuma

11 TspkecTu. Ile pBaﬂ KOCMHUYECKast 6 nenens bubmaorexa LIOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec 6 Henens bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumment
TpeHus. Cuiia COpOTUBIIEHUS TIPU Bu6muotexa [JOK

13 7 Hemens
JIBUYKECHUU TEJIA B KUAIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
IlocTynarenbHOE U BpalaTeIbHOE

14 JBIKEHUE a0COIIOTHO TBEPOTO 7 Henens bu6mmoreka [IOK
teaa. MoMmeHT cuiibl. [1medo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHS TBEPIOTO Tela
NMnynsc MmaTepualbHOM TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOUEK. 8 Hexens bubnuoteka [JOK
Wmmynbe cuitbl. 3aKOH COXpaHEHHUSI https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTUBHOE NBUKEHUE
PaboTa 1 MOIIIHOCTE CHJIBL.

Kunernueckas sHeprus Bubmuotexa [JOK

16 o 8 Henens
MaTepHaabHOW TOYKH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW YHEPTUU
IloTeHumanpHas SHEPTUsl.

[ToreHimanpHas 3HEprust 0

17 edo fm OBaHHOM III) nglyr 1 nenens bubmorexa LLOK
ACDOPMHD PYIHHBL https://m.edsoo.ru/ff0c461a
[ToTennmanpHas YHEPTUS Tea
BOJIM3U TIOBEPXHOCTH 3eMIIH
IToreHuunanbHbIC U
HETOTEHITMaIbHbIe CHIIBI. CBS3b

H bubmoreka [JOK

18 paboThl HEMOTCHIIUATHHBIX CHJI C 1 nenens

M3MEHEHHEM MEXaHMUECKOW SHEPIUn
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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MEXaHUYECKOU SHEPTUU

19

JlaboparopHnas pabota
«UccnenoBanue cBsizu pabOTHI CHITBI
C N3MCHEHNEM MEXaHNYECKOM
SHEPTHUU Tella Ha IpUMeEpe
PACTSDKEHUS PE3MHOBOTO KI'yTay

2 Henens

20

KontponbHas padoTa mo teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE)

2 "Henens

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE ITOJIOKCHHS
MOJIEKYJIIPHO-KHHETUYECKOU
Teopun. BpoyHOBCKOE JBH)KEHUE.

Muddysus

3 Henens

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOc4dc?

22

Xapakrep JBUKEHUS U
B3aUMO/ICMCTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU
W TBEPJIBIX TEII

3 Henend

23

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

4 genens

24

TemnoBoe paBHOBecue. TemnepaTypa
u e€ usmepenue. Illkana remneparyp
Lenscus

4 genens

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

5 Henens

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIeparypa Kak Mepa
CpeaHel KHHETUYECKON SHEPIUun
JBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Kianeiipona

5 Henens

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

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

6 Henens

28

JlabopartopHnas pabota
«UccnenoBanue 3aBUCUMOCTH
MEXTy TapaMeTPaMH COCTOSHHSI

6 Henens



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Pa3peKEHHOTO ra3a

M3omporieccsl B MCaIbHOM Ta3e

bu6mmoreka [IOK

7
29 uX rpaduyeckoe npeICcTaBICHNE HeAenA https://m.edsoo.ru/ff0c570e
Buyrtpennss sHeprus
TEPMOJIUHAMUYECKON CUCTEMBI U
30 cnocoObl €€ n3meHeHus. KomnuecTBo 7 Henens bubmoreka [JOK
TEIUTOTHI ¥ paboTa. BuyTpeHussa https://m.edsoo.ru/ff0c5952
SHEPTHUSl OJTHOATOMHOTO HUJICAIEHOTO
rasa
bu6mmoreka [IOK
8
31 Brer reruonepenasu HeACH https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTh BELIECTBA.
30 KonnuecTBo TENI0THI NpU 8 Hexens bubnuoteka [JOK
Teruionepeaaye. AauadaTHbIn https://m.edsoo.ru/ff0c5c36
IPOIIECC
IlepBbIil 3aKOH TEPMOAVMHAMUKY U Bu6muotexa [JOK
33 1 menens
€ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
34 Selfl) 65 aznll\;:gTZ; EZSSECOB ’ 1 nenens bubmorexa I[TOK
PHpoAe. STOp https://m.edso00.ru/ff0c6230
TEPMOUHAMHUKHU
35 HpI/IHuHrVI nevictus u KITT 2 Hemens bubnuoreka [JOK
TEIJIOBOM MAaIllUHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapnao u ero KITJ 2 Hepens
37 DKosorndeckre mpoodIeMbl 3 Hexens
TEIIOPHEPTETUKH
38 SISI(Z)?I?I? K.J)II;IIIHI:IaS}I,p (1())::31/11(3. OcHOBBI 3 Henens bubmorexa [IOK
yip ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKIY
3 loreymprs ke Oeross 4repens | BubmorexaLIOK
AP ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpa3oBanue U KOHICHCAIIHSI. 4 Henens but6mmoreka [IOK



https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c5efc
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Hcnapenue u kunenue

https://m.edsoo.ru/ff0c63b6

AOCONIOTHAS U OTHOCHUTEIILHAS

but6mmoreka [IOK

% 5
4l rBIggmHOCTI’ Bo3/IyXa. HachlIeHHER HeACH https://m.edsoo.ru/ff0c64d8
Tsépnoe Teno. Kpucrannuueckue u
2| oom monenannon Hore Sucrens | buomoTera LOK
p - A https://m.edsoo.ru/ff0c65f0
Kkpuctayasl. CoBpeMEHHbIE
MaTepHuabl
43| Yemmas renmors nnasnan. Greaens | buomoTera LIOK
A ' https://m.edsoo.ru/ff0c6708
CyOmumariust
bu6mmoreka [IOK
6
44 YpaBHEHHE TEMIOBOTO OamaHca HENENs https://m.eds0o.ru/ff0c6820
45 faneﬂKTpIP[I;:IE;If ze;e?ﬁ ellglle):ycl:;imn 7 nenens bubmorexa HOK
DAL A p https://m.edsoo.ru/ffOc6bcc
3apsIoB
o | D o ussen | BTG IOK
YIpOBOA ) https://m.edsoo.ru/ffO0c6bcc
COXpaHEHUS IECKTPUICCKOTO 3apsiia
47| Komons Tomommt mexapmooei Buctens  buomorera LOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsok€HHOCTB AIEKTPUIECKOTO
48 nosist. [IpuHnmn cynepnosunuu 8 Hexens Bubmuotexa [JOK
AIIEKTPUUCCKUX TOJICH. JInHuM https://m.edsoo.ru/ffOc6df2
HaNPsHKEHHOCTH
19| nons Homman pamers Onerens | DuOmOTea LIOK
: HHaL. https://m.edso0.ru/ff0c6f00
IIOTCHIINAJIOB
50 [IpoBOHUKY U TUATIEKTPUKH B 9 Hexens but6mmoreka [IOK

QJICKTPOCTATUYCCKOM IT0JIC.

https://m.edsoo.ru/ff0c7018
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JlysnexkTpuueckasi IPOHUIIAEMOCTh

51

DnekTpoémMkocTh. KoHnencatop

10 Hegens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsHKEHHOI0 KOHAEHCAaTopa

10 Hegens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopnas pabora "H3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

1 Hegems

54

[TpunIMTT NEHCTBUSA U IPUMEHEHUE
KOH/JIEHCAaTOPOB, KOIMPOBAIBLHOTO
ammapara, CTpyWHOT0 MpUHTEpa.
DneKTpocTaTUYecKas 3aluTa.
3a3zeMJIeHHE IEKTPOIPUOOPOB

1 wenens

55

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conporusnenue. 3akon Oma 11
ydacTka Lenu

2 "Henes

56

[TocnenoBarenbHOE, ApaUIeIbHOE,
CMEIIaHHOE COCTMHCHHE
poBOAHKUKOB. JlabopaTtopHas
pabora «3ydeHue cmermanHoro
COCJTMHEHUS PE3HCTOPOB)

0.5

2 "Heneis

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

57

PaGora u moutHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
JIxoynsa-Jlenna

3 Henens

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 115 TTOJTHOM (3aMKHYTOH )
anekTpudeckon uenu. Koporkoe
3ambIkanue. JlabopatopHas pabora
«3mepenune DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS

0.5

3 Henend

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

59

DnEeKTpOHHAs IPOBOJAUMOCTD
TBEPJIBIX METAIIIOB. 3aBUCUMOCTh

4 genens



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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CONIPOTUBJICHUS METAJLIIOB OT
temrneparypbl. CBepXIIPOBOJIMMOCTh

DNEKTPUYECKHUM TOK B BaKyyMe.

60 . 1 4 wenens
CBoiicTBa 3JIEKTPOHHBIX MTYYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS

61 U IIPUMECHAas IPOBOJIUMOCTb. 1 5 Hexens Bubmuotexa [JOK
CBoiicTBa p—N-mepexoa. https://m.edsoo.ru/ffOc84ae
[TonynpoBOTHUKOBBIE MPUOOPHI
DNEKTPUUECKUN TOK B paCTBOpPAX H
paciuiaBax 3JIEKTPOJIMTOB. bubmuoteka [JOK

62 1 5 menens
DNEKTPOIUTHYECKAs TUCCOIIUALIHSL. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DJIEKTPUYECKUH TOK B ra3ax.

63 CamocTosTeIbHBIN U 1 6 Hexes bubmoreka [JOK
HECAMOCTOSTEIbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae
Monnus. [Inazma
DneKTpuYecKre Mpuodopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 6 Henens Bubmuotexa [JOK
npuMeHeHue. [IpaBuia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
O6o0maromuii ypok bubmoreka [JOK

65 <<9J'I€KTpOI[I/IHaN}[IEKa» 1 [ https://m.edsoo.ru/ff0c88be
KontponbHas padoTa mo teme

66 «Qnekrpocraruka. [TocTosHHBIM 1 7 Henens Bu6muotexa [JOK
AIIEKTPUUECKUIT TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 PesepBHblit ypok. KoHTponbHast 1 8 Hexens Bu6muotexa [JOK
pabota 1o Teme "DIeKTpoaArnHAMHUKA" https://m.edsoo.ru/ff0c8c56
PesepBubIil ypok. O6o06maronuit but6mmoreka [IOK

68 ypok 1o Temam 10 kiacca ! 8 nezeas https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIE U(PPOBHIE

Ne Hara
Tema ypoka Konurtpoabnbsie IIpakThueckue o0pa3oBaTeIbHbIE
n/n Bcero U3YYCHUS
padoThI padoThI pecypchl
ITocTosIHHBIE MATHUTHI U KX
B3auMoOJicicTBHE. MarHuTHOE II0JIE. but6mmoreka [IOK

1 o 1 1 Hepens
BexTop MarHuTHOM MHITyKIIWH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIUU
MarauTHOE T0JIe MPOBOTHUKA C
ToKoM. OnbIT Dpcreaa. Bu6muotexa [JOK

2 . 1 1 Henens
B3anmMoelicTBHE TPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHas padora «M3yueHue

3 MaFHETHOI;O noﬁﬂ Kar KI/Iy: 1 1 2 nenens bubmmorexa HOK

ymt https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBue MarHUTHOTO IOJIS Ha
IPOBOAHMK ¢ TokoM. Cuiia Amnepa.

4 JlaGopaTopHas pa6(3Ta 1 1 2 Henes bubnuoreka [JOK
«MccnenoBanue AeCcTBHS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy ¢
TOKOM)

JleicTBMEe MarHUTHOTO TOJIS Ha

5 JBIOKYIIYIOCS 3apSKEHHYIO 1 3 Henenst bubmuoteka [JOK
gyactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DNeKTpOMAarHUTHAS] WHTYKITHSI.

IToTok BEKTOpa MarHUTHOMN

6 uHayknuu. DJC uaayknuu. 3akoH 1 3 Henmens
9JIEKTPOMArHUTHON MHIYKIIUU
®Dapages

y JlaboparopHas paboTa 1 1 4 menens bub6mmorexa [IOK
«MccnenoBanue sIBICHHS https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
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3J'I€KTpOMal"HI/ITHOI\/’I HHIYKOUWN»

NHnykTUBHOCTD. SIBIIeHUE
camounaykiuu. J/C
CaMOUHAYKIUH. DHEPIrusi
MarHUTHOTO TOJIsL KATYIIKH C TOKOM.
DJIEKTPOMArHUTHOE TOJIe

4 genens

bubmunoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckre yCTpoucTBa 1 UX
MMPUMCHCHHUC: ITOCTOAHHBIC MAI'HUTHI,
JIEKTPOMArHUTHI,
SJICKTPOABUTATCIIb, YCKOPUTCIIA
3JIEeMEHTapHbBIX YaCTHII,
WHIAYKIHOHHAs [1€Yb

5 Henensa

10

Ob6o06maromuit ypok «MarautHoe
nose. DJIEeKTpOMarHuTHas
WUHIYKIIHSD

5 menens

but6mmoreka [IOK
https://m.edsoo.ru/ffO0cab82

11

KontponbHas pabora o Teme
«MarHuTtHOe nosie.
DNIeKTpOMarHuTHasE MHIYKIUSD)

6 Henens

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXAHUYECKIE
Kosiebanus. ['apMoHnUecKue
KoJieOaHus. Y paBHECHUE
TapMOHUYECKHUX KOIeOaHUH.
IIpeBpaiienue sHepruu

6 Henens

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
nepuo/ia MajbIX KojeOaHuii Tpy3a Ha
HUTHU OT JJIMHBI HUTU U MaCChI
rpy3a»

7 "enens

14

KonebarenbHbli KOHTYP.
CBOOOTHBIC PIEKTPOMATHUTHEIC
KOJIeOaHUs B NAECAIbHOM
K0JIeOaTeIbHOM KOHTYpe. AHAIOTHs
MEXy MEXaHUYECKUMU H

7 "enens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
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OJICKTPOMariMTHbBIMHU KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA SHCPIrUr B UICAJIbHOM
KOJIe0aTeTbHOM KOHTYpE

8 Henensa

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue o 3aTyxarnmx
KoseOaHusX. BeIHYKIEHHBIC
MeXaHHYeCKHe KoJieOaHus.
Pe3onanc. BeiHyk1eHHBIE
3JICKTPOMArHUTHBIC KOJICOaHUS

8 Henens

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

17

IlepeMeHHBIN TOK.

CuHyconaIbHbIN IEPEMEHHBIN TOK.

MoIHOCTh NEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAYCHHUE CUJIBI TOKA W HAIIPSDKEHUS

1 Henens

but6mmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SHEPTUU

1 wenens

19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOrO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JIMTHUH AJIEKTponepeaad

2 "Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKHUE PUCKHU TIPU
MIPOU3BOJICTBE AJIEKTPOIHEPIUHU.
Kynbrypa ucnons3oBanus
AJIEKTPOIHEPTUH B TOBCETHEBHOM
KU3HU

2 "Henens

21

MexaHnueckne BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuog.
CkopocThb pacnpocTpaHEHHS U
JJIMHA BOJIHBI. HonepeqHHe u
MPOJIOJILHBIE BOJIHBI

3 "Henens

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

22

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTh
3ByKa. Beicora Tona. TemOp 3ByKa

3 Henmensa

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



https://m.edsoo.ru/ff0cb9c4
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SHGKTpOMaFHI/ITHI)Ie BOJIHBI, UX

bu6mmoreka [IOK

23 CBOHCTBA  CkopoCTs. Ikana 4 neens https://m.edsoo.ru/ff0ccfe0
3IEKTPOMArHUTHBIX BOJIH
[TpuHLIMIIBI paTHOCBSI3U U
24 TeneBueHus. Pa3BuTue cpeacTs 4 nenenst
cBs3u. Pagnosnokanus
o5 Kontponbnas padota «Konebanus u 5 Henens bubnuoteka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpssMonMHENHOE pacIpOCTPAHEHHE
2% CBETa B OJIHOPOJHOM Cpee. 5 Henens bu6mmoreka [IOK
Toueunslii ncTOYHHK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHue cBeTa. 3aKOHBI
27 OT;)a)KeHI/IH cgeta. [Toctpoenue 6 nenens bubmorexa HOK
N https://m.edsoo.ru/ffOcd4e0
M300paXeHH B IMJIOCKOM 3epKajie
[Ipenomiuenue ceera. IlonHoe
BHYTPEHHEE OTPAKECHUE. bubmuoteka [JOK
28 . 6 Henens
[IpenenbHBINA Yyroy NOIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
JlabGopaTtopHas paborta «M3mepeHue bubnuotexa [JOK
29 7 Henens
TIOKa3aTelIs MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. ITocTpoenue u JKEHUM B
30 JH/IH33€. @0(;)(;\45)(1); TOEK(;;;?II;IaHSiI. 7 nenens bubmorexa I[TOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JIUH3bI
JlaboparopHas paboTa
31 «HccnenoBanue CBONUCTB 8 Henens
M300paXeHH B TUH3AX)
Hucnepcus ceeta. ClI0)KHBIN COCTaB
30 6enoro cBera. L[et. JJaboparopHas 8 Henens
pabota «Habmonenue aucrnepcun
CBETa»
33 WnTepdepennus cera. Audpakuus 1 Henenst bu6muotexa [JOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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cBeta. JlubpakunoHHas peneTka

https://m.edsoo.ru/ffOced22

HOHepe‘IHOCTB CBETOBBIX BOJIH.

but6mmoreka [IOK

1
34 [Monstpu3zanus ceera HeAeHA https://m.edsoo.ru/ff0cf02e
OnTryeckue mpruOOPHI U YCTPOUCTBA
35 Y YCIIOBHS X OE30ITaCHOTO 2 nenens
PUMCHCHHS
I'paHuIIBI IPUMEHUMOCTH
36 KJIACCHMYECKON MEXaHUKH. 2 Henens bubnurorexa [JOK
[MocTynatsl crienuaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEJBHOCTH
S s BT K
AAHOBD ' g https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKpAIIICHUE JITTHHBI
OHeprus U UMIYJbC
38 pENATUBUCTCKOM yacTullbl. CBA3b 3 Hexenst but6mmoreka [IOK
MaccChl C SHEPTUEH U UMITYJIECOM. https://m.edsoo.ru/ff0cfc68
DHEPrusi MOKost
KoHnTtponbhas padota «OnrTuka.
39 OCHOBBI CIICIIHATLHON TEOPUH 4 nenens BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY
40 dotonsr. Dopmyna [lnanka. 4 menens bub6mumorexa [IOK
DHeprus ¥ UMITyJIbC HOTOHA https://m.edsoo.ru/ffOcfel6
OTkpsITHE U HCCIEN0BAHNE
bu6mmoreka [IOK
)
4 %EEEZ?iZKTa' Ombiret A T HeAST https://m.edsoo.ru/ffOcffc4
3akonbl portodddexra. YpaBHEHUE Butmiorexa [[OK
i i 5
42 Ditamreitna s porospexta. HEACTH https://m.edsoo.ru/ff0d015e
«KpacHas rpanunia» porosrddexra
JaBnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XMHYECKOE NEHCTBUE 6 Henens BH6H_HOTeKa HOK
. https://m.edsoo.ru/ff0d04a6
44 TexHu4eckue ycTpoiucTsa u 6 Henens
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MPAKTUIECKOE IPUMEHEHHE:
doTorieMeHT, POTONATUHK,
COJIHEUHas1 baTapesi, CBETOIUO]

Pemmenue 3agay mo reMe «DJIeMEHTHI

bu6mmoreka [IOK

45 KBaHTOBOM ONTHKH / epens https://m.edsoo.ru/ff0d0302
Mopgaens aroma ToMcoHa. OnBITEI

46 Pezgf)(bognz na:) p(;ccceomjmf)) a- 7 Henens bubmmorexa HOK

https://m.edsoo.ru/ff0d091a
yactuil. [ImanerapHast MoJenb aToma
bubmunoreka LIOK

47 Hoctynatet bopa 8 neaeas https://m.edsoo.ru/ff0dOafa
Wznyuenue u norsouieHue GOoTOHOB

48 IIPHU IIEPEXOJE aTOMa C OJTHOTO 8 Hexens Bu6muotexa [JOK
YPOBHSI SHEPTHH Ha Ipyroit. Bus https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BomHoBEIE cBOMICTBa YyacTHIl. BOJIHEBL

49 ne bpoins. KopnyckynspHo- 9 Henes Bu6muotexa [JOK
BOJIHOBOH jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE M3TyYCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmneiTer Pesepdopnaa mo 9 Henes bubnuotexa [JOK
OTIPENICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOIO U3TyUYECHHS
CgoiicTBa anbda-, 6eTa-, raMma-

51 u3ilydeHus. Bnusuue 10 Henens
PaAMOAaKTUBHOCTH HA KUBBIE
OpTaHU3MBI
OTkppITHE IPOTOHA U HEUTPOHA.

50 N3otombl. Anbda-pacmna. 10 Hexens bubmuotexa [JOK
DJIeKTPOHHBII U MO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMma-uznydyeHue
DHeprus CBA3U HYKJIOHOB B snpe. Bubnmorexa [IOK

53 Snepuble peakuuu. SaepHbIit 1 Henens

peakrop. [Ipobiembl, nepCreKTUBHI,

https://m.edsoo.ru/ff0d1356
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9KOJIOTHYECKHUE aCIIEKThI SIepHON
HSHEPreTUKHU

DneMeHTapHble YacTullbl. OTKphITHE
no3uTpoHa. MeToibl HAOMIOACHUS U
pPETUCTPALIK JIEMEHTAPHBIX

bubmunoreka LIOK

54 yactui. Kpyrislii cTon 1 nenens
H Py https://m.edsoo.ru/ff0d0e38
«DyH1aMEHTAIbHBIE
B3auMoOJIeicTBUA. ENUHCTBO
¢$u3nUeCcKoil KApTUHBI MUPa»
Bun 38é31H0T0 HeOa. Co3Be3nus, bubnuoreka [JOK
55 APKUE 3BC3/bl, IIJIAHETBI, UX 2 Hemens https://m.edsoo.ru/ff0d0e38
BUIMMOE ABMKeHre. CoaHeuHast
crucrema
bubmunoreka LIOK
56 Connne. ConHedHas aKTUBHOCTb. 2 Henenst httos://m.ed /1040638
Nctounuk sHeprum CosiHIa v 3BE311 pS.//M.eds00.1u €
3BE3bI, UX OCHOBHEIC bubmunoreka LIOK
XapaKTEePUCTUKU. 3BE3/IbI TTTaBHOM https://m.edsoo.ru/ff0d0e38
57 MOCIEN0BATENBHOCTH. Bayrpennee 3 Henenst
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEACTABIICHUS O POUCXOXKICHUHU 1
sposonuy CoaHIA U 3BE3
Muneunsiii [1yte — Hama bu6bnuorexa [IOK
58 I'amaktuka. ITonokenue u IBIKEHHE 3 Hexens https://m.edsoo.ru/ff0d0e38
Connna B I'anakTuke. ['agakTuku.
YEpHbIe ABIPHI B SIpax TaJakTHK
Bcenennas. Paz0eranue rajakTuk. bubmoreka [JOK
59 Teopust boub1oro B3pbiBa. Auemens  https://m.edsoo.ru/ff0d0e38
PenukroBoe uznydeHue.
MeraranakTuka
bu6mmoreka [IOK
Hepemennsie mpoOaemMbl 4
60 Henend | https://m.edsoo.ru/ff0d0e38

ACTPOHOMHH
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KonTponpHas padora «JI1eMeHTHI

Bbubmunoreka LIOK

61 ACTPOHOMHH 1 ACTPOhHSIKID 1 SHezmens  hitps://m.edsoo.ru/ff0d0e38
O6o6mmaromuii ypok. Ponb ¢pusuku u bubnuotexa [JOK
aCTPOHOMHHU B 9KOHOMHYECKOH, https://m.edsoo.ru/ff0d0e38

62 TEXHOJOTMYECKOM, COLUAIEHON 1 1 5 Henmens
ATHYECKOU cepax NesITeTbHOCTH
YeloBeKa
O6o6mmaromuii ypok. Pois u Mmecto bubnmrorexa [JOK

63 buzuky 1 acTpOHOMUH B 1 6 nenens | hitps://m.edsoo.ru/ff0d0e38
COBPEMEHHOU Hay4YHOH KapTHUHE
MHpa
O6o06matromuii ypok. Posb Bbubmunoreka LIOK

64 (u3nIeCKOl TCOpHH B 1 6menens  Nttpsi/m.edsoo.ru/ff0d0e38
(OpMHpPOBAHUY TIPE/ICTABICHUI O
¢du3uueckoil kapTUHE MUpa
O6o06maromuii ypok. Mecto bubmunoreka LIOK
(r3HYeCKOil KaPTHHBI MUPA B https://m.edsoo.ru/ff0d0e38

65 o01eM psiy COBPEMEHHBIX 1 7 Hepens
CCTCCTBCHHO-HAYYHbIX
MPEJCTABICHUIN O IPUPOJIE
PesepBHbIi ypok. MaruutHoe 1oue. bubmorexa [IOK

66 MEKTPOMALHHTHAS MHTYKI 1 7Henens | https://m.edsoo.ru/ff0d0e38
PesepBnbiil ypok. Ontuka. OCHOBBI bubmuoreka [JOK

67 CrieluabHON Teopuu 1 8mezmens  hitps://m.edsoo.ru/ff0d0e38
OTHOCHUTEJIBHOCTH

8 omewenmacponommnn 1 Bepens | Bubmiorera LIOK

https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVI1 YYEHUKA

1.

2.

3.
4.

5.

I'.4. Msxuies, b. b. byxosues, H.H. Corckuii ®usuka 10 ki. ®uzuka 10 knacc.
Bba3oBelii u yrnyOneHnHslii ypoBeHb. YueOHuK. Mocksa. [Ipocsemenue, 2020 .
I'.4. Msxuies, b.b. byxosues, B.M. Hapyrun ®@usuka 11 knacc. ba3oBblii u
yriryOneHHbIi ypoBeHb. YueoHuk. Mocksa. [Ipocsemenue. 2020 r.

A.I1. PermkeBuy. COopHUK 3a1a4 1o ¢puszuke. Mocksa, [poda, 2005 - 2019 1.
CoOopHuk 3amay no ¢usuke 1151 9 — 11 knaccos. CocraButens [.H. CrenanoBa. M.:
«ITpocsemenner, 1996 r.

3ananus oOpas3oBatensHoro nopraia Pemry EI'D

METOANUYECKHUE MATEPHAJIBI UIA YUUTEJIA

1.

2.

I'.4. Msxuies, b. b. byxosues, H.H. Corckuii ®usuka 10 kn. ®uzuka 10 knacc.
Ba3oBelii 1 yrinyOnenHslid ypoBeHb. YueOHUK. MockBa. [Ipocsemenue, 2020
I'.4. Msxuies, b.b. byxosues, B.M. Hapyrun ®@usuka 11 knacc. ba3oBselii u
yri1yOneHHbIH ypoBeHb. YueOHuk. Mocksa. [Ipocsemenne. 2020

3. A.IL PemmkeBuu. CoopHUK 3aaa4 1o ¢usmuke. Mocksa, Jlpoda, 2005 - 2019 r.
4.

CoOopHuk 3amay no ¢pusuke 1151 9 — 11 knaccos. CocraButens [.H. CrenanoBa. M.:
«ITpocsemenner, 1996 r.

10.A. Caypos. ®usuka. [loypounsie pazpadorku. 10 xmacc. [Tocobue nns
o0meobpazoBaTenbHBIX opranu3amnuii. Mockga. [Ipocsemnienue. 2015

10.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 xmacc. [Tocobue nns
0011e00pa3oBaTeNbHBIX OpraHu3anuii. ba3oBblil 1 yriTyOJIeHHBINH YpOBeHb. MOCKBa.
[Ipoceemenue. 2017 r.

COOpHUK TECTOBBIX 3a/IaHHH JIJISI TEMATHYECKOTO U UTOTOBOTO KOHTpoJist. Pusuka 10
kiacc. M.: «Murennext-Lentpy», 2004 T.

C.M. Aungpromeukut, A.C. CnyxaeBckuid. ®uszuka. «KOHCTpYKTOp» CaMOCTOSITENbHBIX U
KOHTPOJBbHBIX paboT. 10 — 11 kmacchl.

[Tocobue mst yuuteneit. M.: [Ipocsemenue, 2010

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

IS

~No

9.

XKwuas ¢pusuka: oOyyaromas nporpamma, http://www.int-edu.ru/soft/fiz.html
VYpoxku ¢usuku ¢ nucnoas3oBanneM Muateprera. http://www.phizinter.chat.ru/
®duzuka.ru. http://www.fizika.ru/

®dusznka: koJurekuus onbeIToB. http://experiment.edu.ru/

dusKKa: ICKTPOHHAS KOJUIEKITUS

onbITOB. http://www.school.edu.ru/projects/physicexp

Karanor ccpuiok Ha pecypcsl o ¢pusuke http://www.ivanovo.ac.ru/phys
Becruiataeie 00y4aromue nmporpammel mo ¢usuke http://www.history.ru/freeph.htm
JlaGopatopHsbie paboThl 1o pusuke. BupryanbHbie 1abopaTopHbIE

pa6otsl. http://phdep.ifmo.ru

Anumanus GU3NIECKUX MPOLECCOB 00bsicHeHusMu. http://physics.nad.ru

10. ®usnueckas >anmkoneaus http://www.elmagn.chalmers.se/%7eigor
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IIpunoxenne k padoyeit
nporpamMme y4e0HOro npeamera «@uznuka»

®opmbl yueTa padoyeil NporpaMMbl BOCIIMTAHUSA B padodeil mporpamme no ¢pusuke.

Pabouas mporpamma Bocnutanust 'bOY PMIIM peanusyercss depe3 HCHOIb30BAHUE
BOCIHUTATEIHHOTO MOTEHIMAla YPOKOB (U3UKU. DTa paboTa OCYIIECTBIAETCS B CIEAYIOUINX
dopmax:

- MOOYXXJIEHHE 00Yy4aromuxcs COOJII0IaTh Ha YpOKe OOIICTPUHSTHIE HOPMBI TTOBEACHHUS,
npaBwiia OOINEHUS CO CTapmuMu (MEAaroru4ecKuMu pabOTHUKAaMH) W CBEPCTHUKAMHU
(oOy4aromMMKCs ), MPUHIHAITBI Y4eOHON TUCIUIUITMHBI 1 CAMOOPTaHU3aIINH;

* MIPUBJICYEHUE BHUMAHHS O0y4arOIMXCS K IICHHOCTHOMY aCHEeKTy M3y4aeMbIX Ha ypOKax
MIPEMETOB, SBJICHHH, COOBITHI Uepes:

* IEMOHCTpalMio 00y4yarolUMCsl IPUMEPOB OTBETCTBEHHOT'0, TPAKIAHCKOIO MOBEICHUS,
MIPOSIBIICHUS YEITOBEKOIOOUS U T0OpOCEPICIHOCTH;

oOpaiieHue BHUMaHHUS HAa HPABCTBEHHBIC ACHEKThl HAYYHBIX OTKPBITHH, KOTOpHIE
M3Y4YaloTCsl B JIAHHBIM MOMEHT Ha YPOKE; Ha SPKUX AesTeNedl KylIbTypbl, YUEHBIX, IMOJIUTHUKOB,
CBSI3aHHBIX C U3Y4aeMbIMH B JJaHHBII MOMEHT TEMaMH, Ha TOT BKJAJl, KOTOPBI OHHU BHECIHU B
pa3BUTHE HAlllel CTpaHbl U MHUPA, HA JOCTOWHBIE MOAPAKaHUS MPUMEPHI UX KU3HU, HA MOTUBBI
UX MIOCTYIIKOB;

UCIIOJIb30BaHWE Ha Yypokax HH(OpMalnMM, 3aTparvBalolleldl Ba)KHbIE COLMAJBHBIC,
HPaBCTBEHHBIE, STHUECKUE BOIPOCHI;

* UCTOJIb30BaHNE BOCIHUTATEIbHBIX BO3MOXKHOCTEH COJEpKaHUSI yueOHOro mpeamera Ui
dopmupoBaHUs y OOYyYarOIIMXCS POCCHMCKUX TPaIUIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX LIEHHOCTEH depe3 MoA0Op COOTBETCTBYIOIIUX TEKCTOB JJIs YTEHUS,
npoOJIEeMHBIX CUTyallui 17151 00CYKICHHUS B Kiacce;

WHUIMUPOBAaHUE OOCYXJCHHM, BBICKAa3bIBAHUN CBOETO MHEHHS, BBIPAOOTKH CBOETO
JMYHOCTHOT'O OTHOIICHUS K U3Y4aeMbIM COOBITHSAM, JIUIAM;

* BKJIIOYEHHE B YPOK UTPOBBIX MPOIEAYp, KOTOPHIE IMOMOTAIOT MOJAEpkKaTb MOTHBAIIMIO
00yJaromuXCsl K MOMYyYEeHUIO 3HAHUA, HATAKUBAHUIO MMO3UTUBHBIX MEKIMIHOCTHBIX OTHOIICHUN
B KJIacce, TOMOTaloT YCTaHOBJICHUIO TOOpOKenaTenbHOU aTMoc(epsl BO BpeMsl YpOKa;

NPUMEHEHHEe Ha YypPOKE HHTEPAKTUBHBIX (GopM  paboThl, CTUMYIHUPYIOMIUX
MO3HABATENIbHYI0 MOTHUBAILIMIO O0YYaIOIINXCS;

NPUMEHEHHE TPYNHoBOM paboThl MM pabOTHl B Mapax, KOTOPHIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMaHAHON paOOThI U B3aUMOJEHCTBUIO C IPYTUMH 00yYarOIIMMHUCS;

- BBIOOp W MCIOJB30BaHKUE HA YPOKaX METOJIOB, METOJIMK, OKa3bIBAIOIINX BOCIUTATEIHHOE
BO3/ICIICTBIE HA JIMYHOCTH B COOTBETCTBHM C BOCHHUTATEIbHBIM HJEANIOM, LIETBI0 U 3aJauaMu
BOCTINTAHUS,

* ”HULIMUPOBAHUE U MOJIIEPHKKA UCCIIEIOBATENBCKON AEITEIbHOCTH IKOJLHUKOB B (hopMe
BKJIIOYEHHE B YPOK pAa3JIMYHBIX HCCIEIOBATENIbCKUX 33JaHUH, YTO JAeT BO3MOXKHOCTb
o0ydJaronuMcs MpUOOPECTH HABBIKH CaMOCTOSATEIBHOTO PEIICHUS TEOPETUYECKON MPOOIEeMBI,
TeHEPUPOBAHUS M OPOPMIICHHSI COOCTBEHHBIX THIOTE3, YBAKUTEIBHOTO OTHOILEHUS K YYXKHM
uzesiM, MyOJIMYHOTO BBICTYIUICHUS, apTyMEHTUPOBAHUSI U OTCTaWBAaHUS CBOCH TOUKHU 3pEHUS;

YCTaHOBJICHHE YBa)KUTENIBHBIX, JTOBEPUTEIHHBIX, HEPOPMAIBHBIX OTHOIICHUN MEXIY
YUUTEJIEeM U YUEHUKAMHU, CO3JaHHE HA YPOKaX AYMOLIMOHAIBHO-KOM(POPTHON CPE.IbI;

NpUMEHEHHEe Ha YPOKax MHTEPAKTUBHBIX (opM paboThl ¢ OOYYaIOIIMMUCH:
UHTEJJICKTYaJbHBIX WIP, CTHUMYJIHMPYIOIIMX I103HABATEIbHYI0 MOTHBAIMIO OO0YYarolIMXCs;
JUJIAaKTUYECKOTO Tearpa, IIe MOJIyYeHHBbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCA B TeATPaJIbHBIX
MOCTAaHOBKAX; AMCKYCCHUH, KOTOpbIE HAlOT OOYy4YaloUIMMCS BO3MOKHOCTH MPUOOPECTH OMBIT
BE/ICHUSI KOHCTPYKTHBHOTO AMAJIOra; TPYNNoBOil paboThl WK paboThl B Mapax, KOTOPbIE ydar
00ydJaronuxcsi KOMaHIHOM pab0Te ¥ B3aUMOJICHCTBUIO C IPYTUMH 00yUJarOIIIMMHUCS.



