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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CPEHEro 00IIero 0opa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM
obOpasoBarenpHON mporpammebl, npeacTaBieHHbx B PI'OC COO, a Takke ¢ yd€Tom
denepanbHON paboyeil mporpaMMbl BOCIIMTAHUSA M KOHIEHIMH MPETOAaBaHus yueOHOTO
npeamera «®Pus3uka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit depeparium,
peaIn3youMX OCHOBHbBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Copeprkanue nporpaMMbl o (pU3MKE HAMpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAy4YyHOW KapTWHbI Mupa oOyuatomuxcs 10—11 kmaccoB mpu oOyuyeHHHM ux ¢uU3MKEe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEITEeIbHOCTHOTO noaxoAa. [Iporpamma no ¢usuke
cootBercTByeT TpeboBanusiM ®I'OC COO k mIaHUpyEMbIM JTUYHOCTHBIM, IPEIMETHBIM U
METaIlpeIMETHBIM ~ pe3yibTaTaM OOyYeHHs, a TaKXKe YYUThIBA€T HE0OXOJAUMOCTh
peanu3anuyu MEXKIPEIMETHBIX CBsI3ed (PU3MKKM € €CTeCTBEHHO-HAyYHBIMU Y4e€OHBIMU
npeaMeTaMu. B Hell omnpenenstorcs OCHOBHBIE LIENW H3y4deHUs (U3HKM HAa YpPOBHE
cpenHero oOmero oOpa3oBaHUs, IUIAHUPYEMBIE pPE3yJbTaThl OCBOEHUS Kypca (DU3UKH:
JMYHOCTHBIE, METANPEIMETHBIC, MPEMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Qpu3MKe BKIIOYALT:

e IUIAHUPYEMbIE PE3YyJbTaThl OCBOCHHS Kypca (PU3MKU Ha 0A30BOM YpOBHE, B TOM

YHUCJIe MPEAMETHBIE PE3yIbTaThl 110 ToAaM OOy4EHHS;

e cojepkaHue yueOHOro mpenamera « Du3nkay 1mo rojgaMm 00ydeHusl.

du3rka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAas B KayeCTBE
y4eOHOTrO mMpeaMeTa B IMKOJE, BHOCUT CYIIECTBEHHBIM BKJaJ B CHUCTEMY 3HaHMA 00
okpyxatoiieM mupe. HIkoapHbIN Kypc GU3HKK — CHCTEMOOOPA3YIOIIMA AJ1 €CTECTBEHHO-
HAy4YHbIX Y4YE€OHBIX IMPEJAMETOB, MOCKOJIbKY (U3UYECKHE 3aKOHBI JIEKaT B OCHOBE
MPOLIECCOB U SIBJICHUM, W3y4aeMbIX XHWMHEH, Ouojoruei, Qusnueckoi reorpadueint u
acTpoHomuel. Mcnoib30BaHNE U aKTUBHOE MPUMEHEHHE (PU3MUECKUX 3HAHUHN OMpeesieT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMM B cdepe >HEpreTHKH, TPAHCIOPTA,
OCBOCHMSI KOCMOCA, MOJYYEHUS] HOBBIX MAaTEPUAIIOB C 33JaHHBIMUA CBOMCTBAMH U JIPYTHUX.
N3yyenue ¢u3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa OO0ydaromuxcs, B (popMUpOBaHHE YMEHUW MPUMEHSITh HAYYHBIA METO]
MO3HAHUS TIPU BHITIOJHEHUN UM YU4E€OHBIX NCCIIEIOBAHMM.

B ocHoBy kypca ¢u3uKu sl YpOBHS CpEeHEro 00IIero o0pa3oBaHus MOJOXKEH P
UJIeH, KOTOPBIE MOKHO PacCMaTPUBATh KaK MPUHIIUIBI €70 MOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEM Kypc SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKHUT MaTepHall M3 BCEX pas3lenoB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOM, TaK M COBPEMEHHOMN (DU3UKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW marepuan Kypca QU3UKU 00beIUHEH
BOKpYT (pu3nueckux teopuil. Begyumm B Kypce siBisieTcss popMupoBaHue IpeiCTaBICHUM
0 CTPYKTYPHBIX YPOBHSIX MaT€PHUH, BEIIECTBE U MOJIE.



Hoes  eymanumapuszayuu. E€ peanusauuss mOpeanonaraeT  MCHOJb30BaHUE
T'YMaHUTapHOTO MOTEHIMAaNa (PU3NIECKON HAYKH, OCMBICIICHUE CBSI3M Pa3BUTHUS (PU3UKHU C
pa3BuTHEM O00IIecTBa, a Takke C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpaerennocmu. Kypc Qusnky mnpennosjaraeT 3HAKOMCTBO C
IMIMPOKUM KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIOKCHUN M3yYEeHHBIX TCOPHH U
3aKOHOB.

Hoes sxonocuzayuu peamusyeTcsi MOCPEICTBOM BBEJEHUS IJIEMEHTOB COJIEPIKAHUS,
MOCBSIIEHHBIX OJKOJOTUYECKUM TMpo0JieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C
pPa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke OOCYXICHHUS MNpoOJIeM paluoOHAIbHOIO
IPUPOIOTIOIB30BAHUS M KOJIOTHUECKON OE€30MaCHOCTH.

CrepxHEBBIMH DJIEMEHTaMH Kypca (U3UKH Ha YpOBHE CpPETHEro OOIIero
oOpa3oBaHMs SBISIIOTCS  (Qu3ndyeckue Teopuu ((HOpMHUPOBAHME MPEJCTABICHUA O
CTPYKTyp€ MOCTPOEHUS (PU3UYECKOW TEOpUH, pPOIH (yHIAMEHTAIbHBIX 3aKOHOB H
NPUHIIAIIOB B COBPEMEHHBIX MPEACTaBICHUSIX O NPUPOJE, TPaHHUIAX MPUMEHUMOCTH
TEOPUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CucTeMHO-AeSTeTLHOCTHBIN MOAX0/ B Kypce (DU3UKHU peain3yeTcsl MPek]ie BCEro 3a
C4€T OpraHM3allMi SKCIEPUMEHTAIBHON JesATENbHOCTH oOydarommxcs. s 6azoBoro
YPOBHS Kypca (U3UKU — 3TO HCIHOJIb30BaHUE CUCTEMbI (DPOHTATBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIaDOPAaTOPHBIX padOT, KOTOPBIE B MpOorpaMMe No (Gpu3nke 0ObeIUHEHbI
B OOIIUII CIIMCOK YYEHWYECKUX MPaKTUYECKUX paboT. Brigenenne B ykazaHHOM TepedHe
7a00paToOpHbIX paboOT, NPOBOAMMBIX JJISi KOHTPOJS U OIEHKH, OCYIIECTBISETCS
y4yacTHUKaMU 00pa30BaTeIbHOIO IMpollecca UCXOMs M3 OCOOEHHOCTEH IJIaHUPOBAHUS U
ocHarmienusi kabunera Qusuku. [Ipu 3TOM obecneunBaeTcs OBNaJCHUE O0YYAIOUTUMUCS
YMEHHSIMH TIPOBOIUTH KOCBEHHBIE U3MEPEHUS, CCIIEIOBAHMS 3aBUCUMOCTEHN (hHM3HMUECKUX
BEJIMYMH U MIOCTAHOBKY OTBITOB IO IPOBEPKE MPEI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHUe yaensieTcs peuieHuIo pacuéTHBIX U KauyeCTBEHHBIX 3ajad. [Ipu
3TOM JJIs Pacu€THBIX 33a4 IPUOPUTETOM SBIISIOTCS 3a/1a4U C SIBHO 3aJJaHHOU (hPHU3HUECKOM
MOJIEJIbIO, TO3BOJISIIOIINE TPUMEHSATh HM3Y4YCHHBbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OIHOTO pa3fenia Kypca, TaK W HWHTETpUPYsS 3HAHUS U3 pa3HBIX paszaenoB. Jlis
Ka4yeCTBEHHBIX 3374 TPUOPUTETOM SBISIFOTCS 3allaHusi Ha OOBSICHEHHE TMPOTCKAHWUS
bu3MYeCKUX SBICHUA W TPOIECCOB B OKPYXKAIOIMICH KU3HU, TpeOyromme BbIOOpa
buznyecKoil MoAenu A CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu OPI'OC COO k MaTepuanibHO-TEXHUYECKOMY
obecreueHno yueOHOro nporecca 6a30Bblil ypoBeHb Kypca (U3UKK Ha YPOBHE CPEAHETO
o011ero 00pa3oBaHus JOJHKEH U3YdaThCsl B YCIOBUAX MPEIMETHOIO KaOMHeTa (PU3UKU WU
B YCJIOBUSIX MHTETPUPOBAHHOIO KaOWHETa MPEIMETOB €CTECTBEHHO-HAy4yHOro Iukia. B
kaOuHere (GUBMKKA JOHKHO OBITh HeoOxommmoe sabopatopHoe 000pyIOBaHUE IS



BBITMIOJIHEHHSI YKa3aHHBIX B MpOrpaMMme Mo (PU3MKE YUSHHUYECKUX MPAKTHUUECKUX padoT U
JEMOHCTPALIMOHHOE 000PY/I0BAHHE.

JlemoHcTpanoHHOe 000pyAoBaHKE (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIbHOM  JIOCTAaTOYHOCTH M  OOECHEYMBAET TIOCTAHOBKY II€PEUMCICHHBIX B
nporpamme no (pu3uKe KIHYEBBIX JEMOHCTPALUN JUIsl HCCIIEIOBAHUS U3YYaeMbIX SIBIICHUN
U IPOLIECCOB, OSMIMPUYECKUX W (PYHIAMEHTAJbHBIX 3aKOHOB, HUX TEXHUYECKHX
IIPUMEHECHUM.

JlabopaTopHoe 000pyI0BaHUE ISl YYEHUYECKUX MPAKTUYECKUX padboT hopmupyercs
B BUJIE TEMAaTHUYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacuére OJHOTO KOMIUIEKTa Ha
NBYX oOyyaromuxcsi. Temarrnueckue KOMIUIEKThI JaO0paTOPHOTO 000pYAOBaHUS JOHKHBI
OBITh IOCTPOEHBI HA KOMIUIEKCHOM HMCIOJIb30BAHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB,
a TaKXe KOMIBIOTEPHBIX U3MEPHUTENIbHBIX CUCTEM B BUJI€ LIM(PPOBBIX JTAOOPATOPHUI.

OCHOBHBIMU LEJISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (opMHpOBaHHE MHTEpECa U CTPEMJICHUS OOYyYaroIMXCs K HAYYHOMY HU3YUYEHHIO
IPUPOABL, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

e pa3BUTHE IMPEACTABICHHM O HAYYHOM METOJI€ MO3HaHUs U (OPMHPOBAHUE
MCCJIEI0OBATENLCKOrO0 OTHOIIEHUS K OKPYKAIOLUM SIBIICHUSM;

e (opMHUpOBaHHE HAy4YHOTO MHPOBO33pPEHHMSI Kak pe3yJbTaTa HM3y4eHUS OCHOB
CTpOEHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopMupoBaHUE YMEHUU OOBSACHSITH SIBJICHHUS C HCIOJIb30BAaHHEM (HU3UUECKUX
3HAHWI U HAYYHBIX J10Ka3aTEIbCTB;

e (opmupoBanue mnpeacTaBICHUNH O poaud (U3MKUA JUIST  PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxeHue 3Tux 1enel odecrneynBaeTcs peleHueM CIIEAYOIUX 3a7a4 B Mpolecce

U3y4eHUs Kypca (U3UKU Ha YPOBHE CpeIHEro o0Iero o0pa3oBaHus:

e MpUOOpETEHUE CHUCTEMbl 3HAHUW 00 OOHmMX (QUINYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpUAX,  BKIIOYAas  MEXaHWUKY,  MOJIEKYJISIpHYIO  (DU3HUKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U AJIEMEHTHI aCTPOPU3UKHY;

e (opmMupoBaHue yMEeHHIl NPUMEHSITh TEOPETUYECKHUE 3HAHUS ISl OOBSCHEHHUS
bu3nYecKuX SBJICHUN B MPUPOJAEC U JJIsi NMPUHATHUS MPAKTUUYECKUX PEIICHUA B
MOBCEIHCBHOM XU3HU;

e OCBOEHHE CIOCOOOB PEIICHUS PA3IMYHBIX 3a7ad C SIBHO 3aJaHHOW (PU3MUECKOM
MOJIeJIbIO, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOATEIbHOE CO3AaHHe (HU3HUECKOMN
MOJIeJIY, aICKBATHON YCIIOBUSAM 3a/1a4H;

e TOHMMaHUE (PU3NUYECKUX OCHOB U MPHUHIIMIIOB JIEUCTBUS TEXHUUYECKUX YCTPOICTB
Y TEXHOJOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAOILYIO CPENY;

e OBJIAJICHUE METOJAMH CaMOCTOSITEIbHOTO IUUIAHUPOBAHUS U MPOBEIACHUS
bU3MYEeCKUX OKCIIEPUMEHTOB, aHalIW3a W HWHTEpHperanuu uH)OopmaIuy,
OTIpEIEICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;



e CO3JaHME YCIOBUM [JJI1 Pa3BUTUA YMEHUM IPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha u3yuenue ¢pusuku (6a30BbIil ypOBEHB) HA YPOBHE CPEAHETO OOIIETo 00pa3oBaHMs
otBoauTcs 136 vacoB: B 10 kimacce — 68 gyacoB (2 4aca B Hezeno), B 11 kimacce — 68 yacos
(2 yaca B HEJIEIIIO).

[Ipennaraemsiii B mporpamme 1o (pu3uke rnepedeHn Ja0OpaTOPHBIX U MPAKTUIECKUX
paboT ABISIETCS PEKOMEHJIOBAHHBIM, YUHUTEIb JelacT BHIOOP MPOBEACHUS JTaOOPATOPHBIX
paboT U OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOEHHOCTEHN 00yUYatOmMXCS.



COJAEPXKXAHUME OBYUYEHUA
10 KITACC

Pazgen 1. @u3uka ¥ MeTOAbI HAYYHOI'O IIO3HAHUS

dusukKa — HayKa o nipupoje. HayuHble METO bl TO3HAHUS OKPYXKarouero Mupa. Poib
AKCTIEPUMEHTA U TEOPUH B MPOIECCEe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DU3HUKE.

MopenupoBanue (PU3NUECKUX SBJICHUNM W TMpoleccoB. HaydHble THUMOTE3BI.
dusnyeckne 3aKOHBI W TEOPHUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIKT COOTBETCTBUA.

Pons u Mecto ¢usuku B GopMUpPOBAaHWU COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPa, B
MIPAKTUYECKOM JICATEIIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaJIOroBbIe U ITU(POBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBuxkeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO ABMXKEHUs. Cucrtema
otcuéta. TpaekTopus.

[lepemernenue, CKOpoCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHUE
MaTepUaJibHOM TOYKHM, HX TMPOCKIMH Ha OCH CHCTeMbl KoopauHaT. CroxxkeHue
MIEPEMEILICHUM U CIIOKEHHUE CKOPOCTEM.

PaBHoMepHOE UM  paBHOYCKOpPEHHOE TMpsIMOJMHENHHOe JBWKeHHe. ['paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUSI, MyTH U IMEPEMEIICHUS MaTepUuaIbHON
TOYKH OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosnmHetHoe nBHKeHUE. J[BH)KEHHME MAaTE€pUAbHOW TOYKH IO OKPYXHOCTH C
IIOCTOSIHHOM T10 MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAs CKOpocTh. [lepuoa u
yacToTa oopareHus. [lenTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckne yCTpOCTBA M NPAKTUUYECKOE MPUMEHEHUE: CIUJIOMETP, IBUKEHUE
CHapS/IOB, LICTIHbIC U PEMEHHBIC MEepeIavuu.

Jlemoncmpayuu

Mopens cucTteMbl OTCU€Ta, WUIIOCTPALMS KUHEMAaTUYECKUX XapaKTePHUCTHK
JBHOKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Te B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne JBWXEeHUsT Tena, OpOIIEHHOTO IO YIVIOM K TOPHU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaACHMUS.

HamnpaBnenue CKOpoCTH IPHU ABUKEHUH 110 OKPYKHOCTH.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JABHKECHUA C UEIbI0 ONPEJICICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre  COOTHOWIEHUS  MEXAY IyTSAMH, MPOMAECHHBIMA  TEJIOM 32
MOCJIE0BATENbHBIE PABHBIE MPOMEKYTKH BPEMEHH IPU PABHOYCKOPEHHOM JBH)KEHHUU C
HAa4aJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

W3ydeHne NBUKEHUS [IapUKa B BI3KOU KUJIKOCTH.

N3yuyenue ABuKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunuun otHocutTenbHOCTH ['aymmnes. IlepBeid 3akoH Hbrorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca Ttema. Cuina. Ilpunnun cynepno3unmu cwi. Bropol 3akoH HprotoHa mist
MaTepualibHON TOUYKU. TpeTuii 3akoH HbroTOHA 1Sl MaTepUaIbHbIX TOYEK.

3akoH BceMUpHOTO TsAroteHusa. Cuna tsoxectu. [lepBas kocMHuuecKkas CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Buabl Tpenus (mokosi, CkoibxkeHus, kaueHus). Cuna tpenusi. Cyxoe TpeHue.
Cunia TpeHUsl CKOJbXeHUS HW cwia TpeHus mokosa. Kosadpdumment tpenus. Cuna
CONIPOTHBJICHUS MPY JBHKEHUU TeJa B KUAKOCTU WIIU Ta3e.

[TocTynarensHOE U BpalliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaileHus. [linedo cunbl. YCI0oBUST paBHOBECHS
TBEPAOTO TEA.

TexHuueckne ycTporcTBa M MPAKTUYECKOE MPUMEHEHUE: MOJIIUITHUKU, ABUKECHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cuil.

CroxeHune CHiL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT AeOpMaIlui.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcioBust paBHOBECHUs TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHUJI  YIPYrOCTH, BO3HUKAIOUIMX B MPYXKUHE H
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

HccnenoBanre ycnoBUil paBHOBECHS TBEPAOTO TeJIa, UMEIOIIETO OCh BPaIllCHUSI.

Tema 3. 3akonsl coxpanenus 6 Mexanuke



Nmiynbc MaTepuanbHOW TOYKM (T€a), CUCTEMbI MAaTEPUANBHBIX TOYEK. MMmyibc
CWIbl M W3MEHEHHE HMITyJbCa TeJa. 3aKOH COXpPaHEHUs UMIyJbca. PeakTuBHOE
JBU)KCHUE.

PabGora cuibl. MOIIIHOCTE CHITBI.

Kunernueckass »sHepruss MarepuasibHOM Touku. Teopema 00 HW3MEHEHUHU
KUHETHUYECKOW SHEPTUMU.

[TorenuuansHass sHeprus. [loTeHumanpHas »HEpPrus yHpyro neGopMHUPOBAHHOMN
npyxusbl. [loTeHnanpHas sHEprus Tena BOJINU3H MOBEPXHOCTU 3€MJIH.

[ToreHunanbHbIE M HETIOTEHIMANIBHBIE CUJIbl. CBSA3b pa0OThI HETTOTEHIIMAIBHBIX CHII C
U3MEHEHUEM MEXAHWYECKOM SHEPIMHM CUCTEMBI Tell. 3aKOH COXPAHEHUS MEXAHMYECKOU
DHEPIUH.

VYrpyrue u HEynpyrue CTOJIKHOBEHMS.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOIOMET, KOIED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

[Tepexon nmoTeHUMANbHON YHEPTUHU B KHHETUUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yyeHnue aOCOIIOTHO HEYNPYroro yjaapa ¢ MOMOUIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIbI C U3MEHEHHEM MEXaHMUYECKOH 3HEpruu Tejla Ha
IIpUMeEpE PACTSIKEHUS PE3UHOBOTO XKIyTa.

Paznen 3. MoJgiekyJsipHast pu3nka U TepMOJIMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETHUYECKOM TEOPUM U HX OMBITHOE
obocHoBaHue. bpoyHoBckoe aBmxkenue. Huddysus. Xapaktep ABUKEHUS U
B3aUMOJICUCTBUS YACTHI] BEIIECTBA. MOJI€N CTPOEHHUS Ta30B, KUJIKOCTEU U TBEPABIX TEI
1 0OBbSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeseil. Macca u pazMepbl MOJIEKYII.
KommuecTBo BemnecTBa. [loctossHaass ABoraspo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogens wupaeanbHOoro raza. OCHOBHOE YpaBHEHHE MOJEKYJIIPHO-KMHETUYECKON
TEOpPUHU HUJCaTBLHOTO Traza. AOCOJIOTHAs TeMIlepaTrypa Kak Mepa CpeaHed KMHETHYECKOU
DHEPrUU TEIUIOBOro ABMKEeHUsA 4dactul rasa. lllkana temnepatyp KenbBuna. ['a3oBbie
3aKkoHbl. YpaBHeHne MenaeneeBa—Knanelipona. 3akon JlanbTona. WM3omponecchl B
UJICATPHOM Ta3e C MOCTOSHHBIM KOJHMYECTBOM BellecTBa. [ 'paduyeckoe mpencTaBlicHHE
M30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

TexHruecKue ycTpoicTBa U MPaKTUUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu



OmnbIThI, JAOKA3bIBAIOIINE AUCKPETHOE CTPOEHHE BeIecTBa, (oTorpaduu MoyeKynl
OPTaHUYECKUX COCTUHECHUN.

OmnbITel 110 MU Py3Un KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogaens onbita llTepHa.

OneIThI, JOKAa3bIBAIOILIME CYIIECTBOBAHUE MEXMOJIEKYIISIPHOIO B3aUMOECHCTBUS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKHU COCY/Ia.

OMBIThI, WITIOCTPUPYIOLINE YPABHEHUE COCTOSTHUSA UJICAJIBHOTO Ira3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Omnpenenenue mMacchbl BO3Ayxa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpeHUN o0bEMa
KOMHAThI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.

HccenmenoBanre 3aBUCUMOCTH MEKTy TTapaMeTpaMU COCTOSIHHSI pa3peKEHHOTO rasa.

Tema 2. Ochoebl mepmoounamuxu

TepmoauHaMuueckast cucteMa. BHyTpeHHSs1 SJHEpIHsl TEPMOJANHAMUYECKON CHCTEMBI
u crnocoOsl €€ u3MeHeHus. KommdecTBOo Temnorsl M padora. BHyTpeHHsst 3Heprus
OJIHOATOMHOTO MJIECAIIBHOIO ra3a. Buapl Termonepenayu: TEIIONPOBOIHOCTD, KOHBEKIIHS,
W3JIydeHue. YenbHas  TEIUIOEMKOCTh  BemiecTBa. KoimdyecTBO — TEIUIOTHI  MpHU
TerIonepeaaye.

[Tonsitue 06 anuabatHoM mpouecce. [lepBoliit 3akoH TepmoguHamuku. [lpumenenue
NEPBOT0 3aKOHA TEPMOJIMHAMHKU K u3ompoleccam. I'paduueckas natepnperanus padboTsl
rasa.

Bropoii 3akon TepMoanHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TernoBble Mamuubl. [IpuHIUNBL AeHCTBUS TeIioBbIX MamuH. [IpeoOpasoBaHus
SHEPrUM B TEIUIOBBIX MaminHax. KoapGuuueHT mnoie3Horo 1elcTBrs TEMIOBOW MaIIUHBI.
[uxkn KapHo u ero kod(p@UIMEHT MOJIE3HOTO JEHUCTBUS. DKOJOTHYECKHE MPOOIEMBbI
TEIUIODHEPTETUKH.

TexHU4ecKue yCTpOHCTBA M INPAKTHYECKOE NPUMEHEHHWE: JBUraTelb BHYTPEHHETO
Cropanusi, ObITOBON XOJOAMIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

H3meHeHnue BHYTpEHHEN SHEPTUU Tella MPU COBEPILICHUH PabOThI: BBIJIET MPOOKHU U3
OYTBUIKH O] IEHCTBUEM CXKATOTO BO3/lyXa, HarpeBaHue »¢upa B JaTYHHOU TpyOKe MyTEM
TpeHUsl (BUACOIEMOHCTPALIMS).

M3MmeHeHue BHYTpEHHENW SHEPTUH (TeMIlepaTyphl) Teaa NpH TEIIoNnepesaye.

OneIT 0 a1a0aTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopnenu mnapoBoil TypOWHBI, JBUTATENs BHYTPEHHErO CrOpaHusi, PEaKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus eewjecmea. Pazosvie nepexoont



[TapooOpa3oBanue wu KoHaeHcanus. Vcnapennme w kumenue. AOcCoOTHAsS U
OTHOCHUTENIbHAsl  BJIAXHOCTh BO3Ayxa. HacklmeHHslii map. VYxaenbHas — TerwioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUSI OT AABJICHHUS.

Teépnoe Tteno. Kpucraimnuyeckue u amopdHbie Tena. AHU30TPONUS CBONCTB
kpuctamwioB. JKugkue kpuctawisl. CoBpeMeHHble MaTepuanibl. [lnaBienue u
KpUCTAJUIM3aIMs. Y IebHast TerioTa tiasneHus. CyOaumarus.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHUYecKue yCTPOUCTBA U MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,

KaJIOPUMCETP, TCXHOJOTHHM IIOJIYUYCHUA COBPCMCHHBIX MATCpHaiIOB, B TOM YHCIIC
HaHOMATCPUAJIOB, U HAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUHU.

CriocoObl M3MepeHus BIAXKHOCTH.

HaOnronenune HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIIECTBRA.
JleMOoHCTpanus KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JiaekTpoauHaMHUKAa

Tema 1. Inekmpocmamuka

OnexTpuzanms Tell. OJIEKTPUYECKHi 3apsa. /[[Ba BuAa 3JIEKTPUYECKHX 3apsiOB.
[IpOBOJTHMKM, OUANEKTPUKHA W TOJYNPOBOAHUKU. 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO
3apsna.

B3anmopneiictBue 3apsgoB. 3akoH Kynona. TouyeyHbI 2leKTpUYECKUN 3apsml.
Onextpudeckoe none. Hanpsok€HHOCTH anekTpudeckoro nosst. IIpuHmun cynepno3unuu
IEKTPUYECKUX MOJIer. JIMHNN HanpssKEHHOCTH DJIEKTPUYECKOTO TTOJIS.

Pabora cun anektpocratmyeckoro mnois. Ilorenuuman. Pa3HOCTh NOTEHLMAIOB.
[IpoBOOHUMKM W JUANEKTPUKH B  DJIEKTPOCTATUYECKOM Tone. [[uanexrpuueckas
MIPOHULIAEMOCTb.

OnextpoémkocTs. KonaeHcatop. ONEKTPOEMKOCTh IUIOCKOTO  KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue  yCTpoOMCTBA M INPAKTUYECKOE  NPUMEHEHHUE:  JJIEKTPOCKOII,
AIIEKTPOMETP, DJIEKTPOCTATUUECKAs 3allUTa, 3a3€MJICHUE DIIEKTPOIPUOOPOB, KOHIEHCATOD,
KOMMPOBAJIbHBIN aIlapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOWCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3aumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.



DnekTpocTaTHyecKas 3aluTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAAM IUIACTHH,
pacCTOAHUS MEXKIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHIEHCATOpA.

Yuenuueckuii sxcnepumenm, r1abopamopnule pabomuwl

N3mepenne 2neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUYECKUNA TOK. YCJIOBHUSl CYHIECTBOBAHUS AJIEKTPUUECKOTO TOKa. McTouHMKH
Toka. Cuna Toka. [I0CTOSIHHBIN TOK.

Hanpsxenue. 3akon Oma 71 yyacTKa LETu.

DJIEKTPUYECKOE  CONPOTHUBJIEHWE.  YIEIbHOE  CONPOTUBJIEHHWE  BELIECTBA.
IlocnenoBarensHOE, NapajuIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

PaGota asnexrpudeckoro Ttoka. 3akoH J[koyns—JleHa. MoIHOCTh 3JIEKTPUUYECKOTO
TOKA.

DNEKTPOJABMXKYIAs CWJIA M BHYTPEHHEE COIPOTUBIICHUE HCTOYHUKA TOKA. 3aKOH
OmMa 17151 TOJTHOM (3aMKHYTOM ) AeKTpudeckoil rienu. KopoTkoe 3ambikaHue.

DNEeKTpOHHAs] MPOBOJUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCTh CONPOTHBIECHUS
METAJJIOB OT TemmepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKNN TOK B BaKyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonmynpoBoguuku. CoOCTBEHHass U NMPUMECHasi MPOBOJAUMOCTD IMOJIYNPOBOJIHUKOB.
CoiictBa p—n-niepexoza. [lomynpoBoAHUKOBBIE PUOOPHI.

DNEeKTPUYECKU TOK B pacTBOpAaX M paciulaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS
JUCCOIUAIIMS. DIIEKTPOJIU3.

OJIEKTpUYECKHM TOK B Tra3zax. CaMOCTOSITEIbHBIM M HECAMOCTOSTENIbHBIA pa3psii.
Momnnus. [1na3zma.

TexHn4eckue yCTpOWCTBA M INPAKTUYECKOE MPUMEHECHUE: aMIEPMETP, BOJIBTMETD,
peocTaTr, UCTOYHUKUA TOKa, DJEKTpOHArpeBaTelbHbIE MPHOOPHI, AIEKTPOOCBETUTEIHHBIC
pUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO]1, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJYIPOBOAHUKOBBIN IO/, TaJTbBAaHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANIPSIKEHUS.

3aBUCHUMOCTh CONMPOTHUBJICHUS LWIMHAPUYECKUX MPOBOJAHUKOB OT JIJIMHBI, TJIOIIAIA
MONEPEYHOr0 CEYEHUS U MaTeEpHUaa.

CMemaHHOe COeTMHEHUE TPOBOIHUKOB.

[Ipsmoe  u3MepeHue  JIIEKTPOABMXKYIIEHM  cwibl.  KopoTkoe — 3aMbIKaHue
rajJjbBaHUYECKOIO JIEMEHTA U OLICHKA BHYTPEHHETO COITPOTUBIICHUS.

3aBUCHUMOCTh COMIPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.



HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3yyeHnne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne HSIEKTPOABMKYILEH CHJIIBI HMCTOYHUKA TOKA M €r0  BHYTPEHHETO
CONPOTHUBJICHUS.

HaOmronenue smexkTpoiusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kjacce OCyLIECTBISETCS C YUETOM
COJIepKaTeNbHBIX MEXKIIPEIMETHBIX CBA3EM C KypcaMH MaTeMaTHKH, OMOJIOTUH, XHWMHUH,
reorpaduu U TEXHOJIOTUH.

Meorcnpeomemuvie nousmusi, CBSI3aHHbIE C U3yYEHUEM METOJ0B HAYYHOTO MTO3HAHUS:
SIBJICHUE, HAy4YHBIN (haKT, TunoTes3a, punueckas BEIUUYMHA, 3aKOH, TEOpHsl, HAOIIOICHNUE,
DKCIIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, N3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMbl ypaBHEHUH, NuHeWHas (QyHKUMs, mnapadona,
runepOona, ux rpaUkd U CBOWMCTBA, TPUTOHOMETPUUECKUE (PYHKUIHU: CHUHYC, KOCHHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M HX
IIPOEKIMHU Ha OCH KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: wmexaHumdeckoe [JBIKEHHE B KUBOM mpupone, auddysus, ocmoc,
TEIJIOOOMEH JKUBBIX OPraHu3MOB (BUAbI TEIJIONEpPENayd, TEIUIOBOE pPABHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B )KUBOW MTPUPOJE.

Xumus: NHCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJb
BEILECTBA, MOJSIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, >KUAKOCTEW W Ta3oB,
IIEKTPUYECKUE CBOMCTBA METAJIOB, JJIEKTPOIUTHYECKAs AUCCOLHALINS, FalbBaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0aPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3OBaHUE [IBHXKEHHH C HCHOJb30BAHUEM MEXAaHU3MOB, YUYET
TPEHUS B TEXHUKE, IMOAIIMWIHUKK, HCIIOJB30BAHUE 3aKOHA COXPAHEHHSI UMIIyJIbCa B
TeXHUKE (pakeTra, BOJOMET M JpYyrue), JABUraTelb BHYTPEHHETO CrOpaHMs, NapoBas
TypOuHa, ObITOBOW XOJOJUIbHUK, KOHAMIIMOHEP, TEXHOJOTUH TOJYYEHHS] COBPEMEHHBIX
MaTepHaioB, B TOM YHKCIE€ HAaHOMATEpUaJOB, U HAHOTEXHOJOTHH, JJIEKTPOCTATUUYECKas
3alluTa, 3a3E€MJICHUE AJIEKTPONPUOOPOB, KCEPOKC, CTpYWUHBIN IIPUHTED,
3JIEKTpOHArpeBaTeNbHbIE TPUOOPHI, JEKTPOOCBETUTENbHBIE TPUOOPHI, raIbBaHHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMHUKAa
Tema 3. Maznummnoe nojie. I1eKMPOMAZHUMHAA UHOYKYUA
ITocTossHHBIE MaruuThl. B3anMoelicTBre NOCTOSIHHBIX MarHUTOB. MarHuTHoOE MoOJIE.
Bektop marHuTHOM uMHAyKIMU. [IpuHOMO Cyneprno3suuuy MarHUTHBIX MOJed. JInHuun



MAarHUTHOM HWHAYKOMW. KapTuHa JWHUNM MArHUTHOM HMHAYKOWU TIONS TOCTOSIHHBIX
MarHUTOB.

MarauTtHoEe 10J€ MPOBOJHHMKA C TOKOM. KapTMHa JNWMHUM WHIYKIIMA MarHUTHOIO
MOJIS1 JVIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C
TokoM. OnbIT DpcTeaa. BzaumoaeiicTere NpOBOJHUKOB C TOKOM.

Cunia Amniepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, €€ Moaylb W HampaBlieHUE. [[BrbKeHUE 3apsKeHHOM 4YacTHIBI B
OJIHOPOJTHOM MarHuTHOM mosie. PaboTa cuiel JlopeHiia.

SIBrieHHE SIEKTPOMATHUTHOW HMHAYKIUU. [IOTOK BEKTOpa MAarHUTHOW HHAYKIUU.
DIIEKTPOIBUKYIAsl CHJIA MHAYKIMU. 3aKOH 3JIEKTPOMAarHuTHOM MHIyKIU Papanes.

BuxpeBoe anekTpudeckoe mnoje. JISKTPOABMKYILAS CHUila MHAYKIIMU B IPOBOJHUKE,
JBUKYIIEMCS TOCTYNATEIbHO B OJHOPOJJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTb. SABneHue CaMOUHIYKIIUH. DNEeKTPOABHKYIIAs cuna
CaMOWHIYKIIUH.

DHEeprusi MArHUTHOTO MOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TTOJIE.

TexHuyeckne yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIE MarHWTHI,
AIEKTPOMArHUTHI, JIEKTPOJIBUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHUII, UHAYKIITUOHHAS
€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTh  JJIEKTPOJBWXKYIIEH CHJIBI MHIAYKIIMA OT CKOPOCTH W3MEHEHHUS
MarHMTHOTO MOTOKA.

SIBeHrEe CaMOMHIYKIIMH.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pa3znen 5. KoJsieOanust v BOJIHBI
Tema 1. Mexanuueckue u 3J1eKmMmpoMacHUMHblIE KONEOAHUA



Konebartenbnas cucrema. CBoOOIHBIE MeXxaHWYeckue KoneOaHus. ['apmoHunyeckue
konebanus. Ilepuon, vactora, amruiutyna u Qasza xonebanuil. [IpyXKUHHBIA MasTHHK.
Marematnyecknii MaATHHK. YpaBHEHHE TapMOHWYECKHX KosieOanuid. IIpeBpaiienue
HHEPrUM NPU TAPMOHUYECKUX KOJIEOAHUSAX.

Konebatenbublil KOHTYp. CBOOOJHBIE JIEKTPOMArHUTHbIE KOJIEOAHUSI B UJICATbHOM
KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHUYECKUMH M 3JIEKTPOMArHUTHBIMU
koneOanusimu. @Popmyna TomcoHa. 3akoH COXpaHEHHs DJHEPrHM B HUACATBHOM
K0J1e0aTEIbHOM KOHTYPE.

[IpencraBienne o 3aryxawIIMx KoJeOaHUAX. BbIHYXIEHHbIE MEXaHUYECKUE
Kosnebanus. Pezonanc. BbIHy X 1€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennspiii Tok. CHHYCOWIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH MEPEMEHHOIO
TOKA. AMIUIMTYTHOE U IEUCTBYIOLIEE 3HAYEHUE CUJIbI TOKA U HAIIPSKEHHUS.

Tpanchopmarop. [IpousBoacTBo, nepenava u NOTpedICHUE IICKTPUUECKON SHEPTUH.
OKOJIOTMYECKUE PUCKH IIPU MPOU3BOACTBE 3JIEKTpo3HEpruu. KyibTypa MCIIONb30BaHUSA
AIIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue ycTpoMCTBA M INMPAKTUYECKOE NPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
TEHEpaTOp IMEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB  KojeOaTelabHOM  CUCTEMbl  (NIPYXUHHBIA WK
MaTEMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ICHHBIX KOJICOAHU.

HabGmronenne pe3oHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKA M HANpsDKEHUS OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHanc mpu  1mOCIENOBAaTENbHOM  COEQUHEHUM  PE3UCTOpPA,  KATYLIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYM DIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanrie 3aBUCUMOCTH MEpUOAa MalblX KOJeOaHMW rpy3a HA HUTU OT JJIMHBI
HUTHU U MaccChl rpy3a.

HccnenoBaHue MEPEMEHHOTO TOKA B IIENM W3 IOCJIENOBATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMaHUMHbLE 60JIHbL

Mexannueckue  BOJHBL, ycioBusi — pacnpoctpanenus. Ilepuon.  CkopocTh
pacnipocTpaHeHus U anuHa BojiHbL. [lonepeunsie u mpoaoisHbie BoJHBL. MHTEpdepenus
U 1udpakuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.



DONEeKTpOMarHUTHbIE BOJHBL. YCJIOBUS H3JIyYEHHUS JJIEKTPOMATHUTHBIX BOJIH.
B3anmuass opuentraums BektopoB E, B, V B snexkrpomarnutHoii BosHe. CBoiicTBa
AJIGKTPOMArHUTHBIX BOJIH: OTpaK€HHE, TMpEJIOMJICHHE, MOoJsIpu3anus, Judpaxius,
uHTepdepenus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. IIpyMeHEHNE 21IEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4eckue  ycTpoMCTBA W IIPAKTUYECKOE  IIPUMEHEHHWE:  MY3BIKAJIBHBIE
UHCTPYMEHTHI, YJIbTPA3BYKOBas JIUAarHoCTHKa B TEXHUKE U MEIULUHE, pajap,
paguonpuEéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue oTpaxeHus: U NPeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroieHue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAOW M 4acTOTOH
KoJIe0aHMil.

HccnmenoBanre CBOWCTB JJIEKTPOMArHUTHBIX BOJH: OTPAXEHHE, NPEIOMIICHHE,
noJisipu3anus, IMppakuus, THTEpPEepeHIIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssMonuHEHOE pacpOCTPaHEHHUE CBETA B OJHOPOJHOMN
cpene. JIyd cBeta. ToueUHbIN HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpaxkeHus ceta. [locTpoeHre n300paxxeHuil B IIIOCKOM
3epKaje.

[Tpenomiienne cBeta. 3akOHBI NpeIOMIIEHUS cBeTa. AOCONIOTHBIN IOKa3aTelb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbii yroi MojJHoro BHyTPEHHETO
OTPAKECHMUS.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Ler.

Cobuparomie u pacceuBaronive JUH3bl. ToHkas yiuH3a. DOKYCHOE PacCTOSHHE U
onTHYECKass cujia TOHKOW JmH3bL. [locTpoeHne wu300pakeHH B coOUparoOmux U
pacceuBaromux JiMH3ax. PopMyra TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JINH3O0M.

IIpenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontuka. Murepdepenuus cBera. KorepeHTHble HMCTOYHUKH. Y CIIOBHUSA
HAOIOIEHUSI MaKCUMyMOB W MHUHUMYMOB B MHTEPPEPEHLMOHHONW KapTHHE OT JBYX
cUH(pa3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakmus cpera. JudpakumoHHas pemérka. YcCIOBHE HAOIIOACHUS TIJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETA HA AU(PPAKIIMOHHYIO PEIIETKY.



[Tonspuzanus ceera.

TexHrYeCcKue yCTPOUCTBA U MIPAKTUICCKOE MPUMEHEHHE: OYKH, Jyma, (hoToanmapar,
MIPOCKITMOHHBIN anmapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAS OINTHKA, AUGPaKIIMOHHAS
pemérka, moJIIpouI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacpOCTpaHEHUE, OTPAXKEHUE U IperoMieHue cBeta. OnTHYECKHe
IpUOOPBHL.

[TonHOE BHYTpEeHHEE OTpakeHue. Mojieslb CBETOBO/IA.

HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpOCKoIia, TeJIeCKoma.

HaOmronenune natepdepeHinu cBera.

HaOmronenune nudpakiuu cBera.

HabGmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO IPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMONIbIO AU(PPAKIUOHHON PEIIETKH.

HaOmnronenue nosisipuzaiiuu cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3mepeHune nokazaresis npesioMIIEHUs CTEKJIA.

HccnenoBanue CBOMCTB N300paKEHUH B JIMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHTEIbHOCTH
['panuubl IPUMEHUMOCTH KJIACCMYECKOM MexaHuKd. llocTynaTel cnenuanbHON
TEOPUU OTHOCUTEIBHOCTU: NHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKyyMe€, IIPUHIIUI
OTHOCUTEJIbHOCTH JUHILTENHA.
OTHOCHUTENIBHOCTH OJTHOBPEMEHHOCTH. 3aME/ICHUE BPEMEHU M COKPALLICHUE JIJTUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.
CBs13b MacChl C PHEPTUEN U UMITYJILCOM PEJIITUBUCTCKON YaCTHUIBI. DHEPIHUs MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonbsl. Popmyna [lnanka cBsi3u 3Hepruu (OTOHA C €ro YacTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTiie U uccnegoBanue (oroaddexkra. Ombitelt A. I'. CroneroBa. 3aKoHBI
dotorpdexra. VYpaBuenue OiHmTeriHa I doToddpdekra. «KpacHas rpaHHIIa»
dboToaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XHUMHUYECKOE JICUCTBUE CBETA.

TexHudeckue  yCcTpoOiiCTBA W MpaKTUYECKOe TMpUMEHEHWe:  (POTOdJIeMEHT,
dboTomaTYNK, COTHEUHAs1 OaTapesi, CBETOIUO/I.



Llemoncmpayuu
®oTorh(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.
HccnenoBanue 3aKk0HOB BHELTHETO PoTOIPdEKTA.
CeTonuon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. Ombeitel Pesepdopma mo paccessHUIO o -9acTHIIL.
[Tnanerapnas mozgenb atoma. [loctynarel bopa. M3nyuenue u nornomieHue GOTOHOB MpuU
MepeX0/Ie aTOMa C OJTHOTO YPOBHSI SHEPIUM Ha Apyroi. Bunel ciektpoB. CrieKTp ypOBHEM
SHEPIUM aTomMa BOAOPOAA.
BonnoBeie cBoiictBa wactull. Bomuel ae bpouna. KopnyckynsipHO-BOJTHOBOM
JyaJIn3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckue ycTpoHCTBa M TMPAKTUYECKOE IMPUMEHEHUE: CIEKTPalbHbIA aHaIu3
(CeKTpOoCKoOII), Ja3ep, KBAaHTOBBI KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue TnHeWYaThIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul
Habnrogenue muHeyaToro CexTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JTOKA3bIBAIOIIME  CJIOKHOCTh  CTpoeHHs  sigpa.  OTKpbITHE
paanoaktuBHOCTH. OmbiTel Peszepdopaa mo ompeneneHuto cocTaBa pPaJdOaKTUBHOTO
u3nydenus. CBoiicTBa anb(da-, 6era-, raMMa-u3nydeHus. BiusHue paguoakTUBHOCTH Ha
YKVBBIE OPTaHU3MBI.
OTtkpeiTHE TTPpOTOHA U HelTpoHa. Hykionnas monens sipa [eiizenbepra—lBaneHko.
3apsn saapa. MaccoBoe uncio sapa. M30tomst.
Anba-pacnaa. DIEKTPOHHBI M TO3UTPOHHBIN OeTa-pacnaz. I 'amMma-uzinydeHue.
3aKOH paAuOaKTUBHOTO pacraja.
DHeprus CBS3M HYKJIOHOB B siipe. SAnepubie cuibl. JledexT maccer sapa.
S nepuble peakunu. Jlenenue u CUHTE3 sIEp.
Anepubiii peaktop. Tepmosiaepubiii cunte3. [[poOieMbl M MEPCHEKTUBBI SAECPHOU
DHEPreTUKH. DKOJOTHYECKNE ACTIEKTHI IAEPHON IHEPTETUKHU.
DneMeHTapHbIe YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTonpl HAOIIOICHUS ¥ PETUCTPALIMN SJIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3aUMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUpA.



TexHuyeckue yCTpOHWCTBA M IPAKTUYECKOE IPUMEHEHHWE: JTO3MMETP, Kamepa
Bunbscona, siepHblil peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CuéTunK MOHU3HUPYIOLINX YACTHULL.

Yuenuueckuii sxcnepumenm, nabopamopusvie padbomul

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

Pa3znen 8. JieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Ortanbl pa3BUTHS acTpOHOMHH. lIpuKiIagHOE M MHPOBO33PEHUYECKOE 3HAUYEHUE
aCTPOHOMMH.

Bup 38€31H0T0 HeOa. Co3Be3aus, ipKue 3BE3/bl, INIAHETHI, UX BUIUMOE JBUKCHUE.

ConHeuHas cucTema.

Connue. ConHeunast akTUBHOCTh. McTounuk sHeprun ConHua v 3BE37. 3BE3MBI, UX
OCHOBHBIE XAPAKTEPUCTUKH. J[MarpamMmMa «CIEKTPAIBHBIA KJIACC — CBETUMOCTBY». 3BE3bI
TJIABHOM TOCIIEOBATEIBHOCTH. 3aBUCUMOCTh «MAacca — CBETHUMOCTBY ISl 3BE3] ITITABHOU
IIOCJIEN0BATENBHOCTH. BHyTpeHHee crpoeHne 3BE34. COBpPEMEHHBIE IPEICTABICHUSA O
MPOUCXOKICHUH U 3BOJIFOIMK COJIHIIA U 3BE3/. DTaIlbl XKU3HU 3BE3]I.

Mneunsiii [IyTe — Hama ['anaktuka. [lonoxxenune u auxkenne ConHua B ['amakTuke.
Tunbl ranakTuk. PagroranakTuky U kBa3apbl. YEpHBIE ABIPHI B siApaxX rAJIAKTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa06ia. Pazoeranue ranaktuk. Teopus
bousbiioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOmronenusi HEBOOPYKEHHBIM  TJIa30M C  HUCIOJIb30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUIN JIJIsl OTPEEICHUs] MOJI0KEHUsI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be3/1ust CEeBEPHOro MOIyIIapus U IPKUE 3BE3/BI.

Hab6mnrogenus B Teneckon Jlynsl, mianet, Maeunoro IlyTu.

Oo0o0maroniee MOBTOPEHUE

Ponp ¢u3uku U acTpOHOMUM B SKOHOMHUYECKOM, TEXHOJOTUUECKOM, COLMAIIBHOU U
ITUYECKON cdepax IesATEeTLHOCTH YeJIOBEeKa, POJb M MECTO (PU3UKH W aCTPOHOMHUU B
COBPEMEHHOM HAay4YHOW KapTUHE MHpPA, POjb (U3HUECKOW Teopur B (POPMUPOBAHUU
NpeACTaBlIeHU O (PU3UYECKON KapThHE MHUpPa, MECTO (PU3MYECKON KapTUHBI MHpa B
00111eM psITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUMN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 6a30Boro ypoBHs B 11 Kjacce oCyIIECTBISETCS ¢ YIETOM
COJIEPKATEIBHBIX MEXKIPEIMETHBIX CBSI3€H C Kypcamu MaTeMaTHUKH, OWOJIOTHH, XWMHH,
reorpaduu ¥ TEXHOJOTHUH.



Meocnpeomemuvie nousimusi, CBSI3aHHBIE C U3yUYEHUEM METOJI0B HAYYHOTO TTO3HAHUS:
SIBJICHHE, HAyYHBIN (aKT, THUMOTEe3a, (pr3ndeckas BeTuInHa, 3aKOH, TEOpHsl, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJIEIb, U3MEPCHHUE.

Mamemamuxa: pemieHUE CHUCTEMBl YPaBHCHHUH, TPUTOHOMETPpHYCECKHE (YHKIIHH:
CUHYC, KOCHHYC, TaHTCHC, KOTaHI'CHC, OCHOBHOC TPHUT'OHOMETPHUYECKOE TOXKICCTBO,
BEKTOPhl M WX TMPOCKIMH HA OCH KOOPJAHWHAT, CJIOKCHHE BEKTOPOB, IMPOW3BOIHBIC
AJIEMEHTAPHBIX (PYHKIUH, TPU3HAKHA TOAOOHS TPEYTOJbHUKOB, OMPEACICHHUE IUIONIAIN
IJIOCKUX (UTYyp ¥ 00BEMA TEIL.

buonoeus: >nekTpuyeckue SABICHUS B )KHBOM MPUPOJE, KOJeOATeIbHBIC IBH)KCHHS B
YKUBOH MPHUPOJIC, ONTUYCCKUE SBIICHUS B )KHBOW NPHPOJC, ACHCTBUE pauallii Ha )KUBBIC
OpTaHU3MBI.

Xumus: CTPOCHHE aTOMOB W MOJICKYJ, KPUCTAJUTMYECKass CTPYKTypa TBEPABIX TelI,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMUECCKOMN PEIIETKH, CIICKTPAIbHBIM aHAIH3.

l'eoepaghus: MarHuTHBIE TIONMOCA 3€MJIM, 3alIeKU MArHUTHBIX Pya, (poTochéMka
3eMHOMU MTOBEPXHOCTH, TIPEICKa3aHNEe 3eMIICTPSICEHUH.

Texnonocusi:  TUHWAW  DJICKTpOIlepenad, TEHEepaTop  IMEPEMEHHOTO  TOKa,
AJICKTPOJIBUTATETh, MHAYKIIHOHHAS TI€Yb, pajgap, pPaaIuoNpuEéMHHK, TEICBU30P, aHTCHHA,
tenedon, CBU-nieub, MpoeKIIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEYHas Oarapes.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yuebHoro npeamera «Du3nka» Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHUs
(0a30BBIA  YpPOBEHb) JOKHO OOECHEYUTh JOCTHUKEHUE CICAYIOMUX JUYHOCTHBIX,
MeETaIpeMETHBIX U MPEIMETHBIX 00pa30BaTelIbHbIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pE3yNbTaThl OCBOEHUS Yy4eOHOro mnpenMera «®Du3nkKa» JOJKHBI
OTpakaTb ~ TFOTOBHOCTb M  CHOCOOHOCTh  OOy4YalOIIMXCA  PYKOBOACTBOBATHCS
c(hopMUPOBAHHON BHYTPEHHEH MO3UIIMENH TUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIIUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM
POCCHUICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OMbITA W OIbITAa ACATEIBHOCTH B
MPOIIECCE peAU3alUd OCHOBHBIX HAIIPABIICHUII BOCHUTATEIBHON NEATEIBHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXAAHCKOM TMO3UIMKA OOYy4YaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOI0 OOIIECTBA;

MIPUHSATHE TpaAUIIMOHHBIX 00111e9eI0BEUECKHIX T'YMaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPaKIaHCKOTrO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHON OpPraHU3aIINY;

YMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMH MHCTUTYTaMH B COOTBETCTBHM C HX
GyHKIUSIMY ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOM AEATEIbHOCTH;

2) IaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON MACHTUYHOCTH, MAaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHNE K FOCY/IapCTBEHHBIM CUMBOJIaM, JOCTHKEHUSAM POCCUICKHUX
yu€HBIX B 00J7aCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTyallUl0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OpPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTHM, B TOM 4YHUCJIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIYIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MHUpPY, BKIIOYasi SCTETHKY HAay4YHOTO TBOPYECTBA,
pUCyIIero (puU3ndecKoit HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



WHTEpPEC K Pa3IudHbIM chepaM MpoPecCHOHAIBHON ACATEILHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3MKOW M TEXHUKOW, YMEHHE COBEpINATh OCO3HAHHBIN BHIOOP Oymyrei
npodeccun u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH (PU3HKHU
Ha IIPOTSHKEHUN BCCH YKU3HH,

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

c(hOpPMHPOBAHHOCThH IKOJOTUYECKON KYJILTYphI, OCO3HAHHE TJIOOATBHOTO XapakTepa
HKOJIOTHYECCKUX MPOOIIEeM;

IUIAHUPOBAHUE M OCYIICCTBJICHHE JACHCTBUI B OKpYXalolleld cpele Ha OCHOBE
3HAHMS 1ICJICH YCTOMYMBOTO Pa3BUTHUS YCIIOBEUCCTBA;

pacIIMpeHHUe OIbITa ASATEILHOCTH JKOJIOTMYECCKOW HAINpPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HAHWUH 110 (DU3HUKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs HU3NIECCKON HAYKH,

OCO3HAHHWE IIEHHOCTH HAyYHOH AESITCIIBHOCTH, TOTOBHOCTH B TIPOIECCE H3YUCHHS
(GU3UKN OCYIIECTBIIATh IPOCKTHYIO U UCCIIEAOBATEIIBCKYIO IEATSIbHOCTh HHINBUTYTbHO
U B IpyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble Jlornueckue JaeiicTBUA:
CaMOCTOSITeNIbHO (hOPMYJIMPOBATh U aKTyaJIU3UPOBATh MPOOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;
ONPEACIATh IEIU AEATCIbHOCTHU, 3aJ1aBaTh MapaMeTPphl U KPUTEPUHU UX JTOCTUKCHUS;
BBISBJISITh 3aKOHOMEPHOCTH U TPOTHUBOPEYMS B paccMaTpPUBAEMbIX (HU3UUYECKUX
SIBJICHHSX
pa3pabaTpiBaTh IIaH PEIICHHS TMpOOJeMbl C YYETOM aHaIM3a HMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTUBBI B JESATEIbHOCTb, OIIEHMBAaTh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OIEHUBATh PUCKH TOCJICICTBUHN AEATEILHOCTH;
KOOPJAMHUPOBATh U BBINOJHATH pabOTy B YCJIOBHUSIX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBHS,
pa3BUBaTh KPEaTUBHOE MBIIIICHHUE MPH PEIISHUH )KH3HCHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarTe/IbCKHe JeiiCTBUS.
BJIQJICTh HAy4YHOM TEPMUHOJIOTHMEH, KIIOUEBBIMM TOHATUSIMH M METOJaMU
(bu3nuecKoil HayKu;



BJIa/IeTh HABbIKAMHU Y4YeOHO-HCCIEAOBATEIbCKOM M MPOEKTHON NeATEeIbHOCTH B
obOnactu (pU3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOUCKY METOJIOB
pelieHus 3a1a4 (PU3NUECKOro Co/epKaHusl, MPUMEHEHHUIO PAa3IMYHBIX METOI0B TO3HAHMS;

BJIA/IETh BUJIaMU JIEATEIBHOCTH 10 MOJTYYEHHIO HOBOI'O 3HAHUS, €r0 UHTEPIIPETALINY,
IpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX CUTYallUsX, B TOM YHCIE IMPH
CO3JJaHUU YUEOHBIX TTPOCKTOB B 00IaCTH (PU3UKH;

BBISIBJISATh NIPUYMHHO-CIIEACTBEHHBIE CBSI3M M AKTYaJM3UPOBATH 3a/a4y, BBIIBUIaTh
TUNOTE3Y €€ pElIeHUs, HAXOAUTh apryMEHTHI JJIsl JI0KA3aTeIbCTBA CBOMX YTBEP)KIECHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUU PEIICHNUS;

aHAJIN3UPOBATh IOJYYEHHBIE B XOJ€ PEUICHMs 3aJaud pPe3yJbTaTbl, KPUTUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH H3MEHEHHUE B HOBBIX YCJIOBHSIX;

CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIC 3a/laul B 00pa30BaTEIIbHON AESATEILHOCTH,
B TOM YHCJIE€ IPU U3YUEHUU (PUBHKHY;

JlaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh  IEPEHOCUTh  3HaHUA 1O  (QU3MKE B  MPAKTHYECKYIO  00JIacTh
KU3HEIEATEIIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJIEH, IIPEUIAraTb OPUTrMHAIbHBIE TOAXObI U PEILICHHUS,

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHHUS.

Pa6ora ¢ unpopmaumeii:

BJIAJETh HAaBBIKAMHM TMOJy4YeHUS HHPoOpMauud (U3HUECKOrO COAEpPKAHUS U3
UCTOYHUKOB  pa3HbIX THIIOB, CaMOCTOSITEIbBHO OCYLIECTBJIATh IIOMCK, AaHAJINU3,
CUCTEMATHU3alMI0 U UHTEpPIpeTalni0 HHQOpMAIMK pa3Iu4HbIX BHUAOB U  (opm
IIPE/ICTABIICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTUHA B
pEIICeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1a4 C COOII0ACHUEM
TpeOOBaHUII 3PrOHOMUKHM, TEXHMKH O€30MacCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPaBOBBIX U ITUUYECKUX HOPM, HOPM MH(POPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCThl (PM3MUYECKOTO COJIEPKAHUS B PA3IUYHbIX (PopMaTax ¢ y4ETOM
Ha3HaueHUs HWHOpMaUMU | LEJIeBOM ayJuTOpUH, BBIOMpass ONTUMANIbHYIO (opMy
IPEICTABIICHUS U BU3yaJIU3al[1H.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYILIECTBIISATH OOIICHNE HA YpOKaxX (PU3UKH U BO BHE-YPOUHOU JESTEIIbHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHPIUKTHBIX CUTYyallMi U CMSATYaTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOYKY 3PEHMS C UCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;
NOHMMATh U UCNOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON U MHAUBUAYAIbHON padOThI;



BbIOMpATh TEMATUKY U METObI COBMECTHBIX JEHCTBHI ¢ yUETOM OOIIMX UHTEPECOB U
BO3MOYHOCTEH KaXK/10r0 WieHa KOJIJIEKTHBA;

NPUHUMATh LEIH COBMECTHOW AESATENbHOCTH, OPraHU30BBIBATh U KOOPJIWHHUPOBATH
JNEUCTBUSA N0 €€ JOCTHXKEHUIO: COCTaBJISITh IUIAH JEUCTBUM, PACIIPECIATh PO C YUYETOM
MHEHUN yYaCTHUKOB, OOCYK/JIaTh Pe3yJIbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAadye€CTBO CBOEr0 BKJAJa W Ka)XJOro0 y4YaCTHHKA KOMAaHIbl B OOLIMI
pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPHSIM;

npe/iaratb  HOBBIE  IIPOEKTHI, OLEHHUBaTh MAEU C TMO3UIUU  HOBU3HBI,
OPUTHMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TIO3UTUBHOE CTPATETUYECKOE IMOBEACHUE B PA3IMYHBIX CUTyalUsX,
IPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh NHULIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:
CaMOCTOATENbHO OCYUIECTBIISATH MMO3HABATENIbHYIO JIEATEIbHOCTh B 00NACTH (PUBHKHU
Y aCTPOHOMUHU, BBISIBIIATH IPOOJIEMBI, CTABUTH U (POPMYJIUPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTAaBJISITh IJIAH PEIICHHUS PACYETHBIX M KAUYECTBEHHBIX 3a/1ady,
IUTaH BBITIOJIHEHUS MPAKTUYECKON pabOThl ¢ YU4ETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEMN M MPEATIOYTEHNN;
JlaBaTh OLICHKY HOBBIM CUTYaIIUsIM;
pacHIMpATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHUI;
JienaTh OCO3HAHHBIN BHIOOP, ApTYMEHTUPOBATH €r0, OpaTh Ha ceOsl OTBETCTBEHHOCTh
3a pELICHHUE;
OIICHUBATh MPUOOPETEHHBIN OIBIT;
Croco0CTBOBaTh (OPMHUPOBAHUIO WU TPOSABICHHUIO 3PYIULMH B OOJACTU (PUBHKH,
MOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBINA YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCHUTh KOPPEKTUBHI B JEATEIHHOCTD,
OIIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;
BJIQJICTh HaBBIKAMU TTO3HABATEIbHOU PEeQIECKCHUM KaK OCO3HAHHUSI COBEpPIIAEMBbIX
JIEVCTBUM U MBICIIUTENIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUN;
WCIIOJIB30BaTh TPUEMBI pedieKCHu Jis OIEHKH CHUTyallud, BBHIOOpAa BEPHOTO
pelieHus;
yMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUISHUS 110 UX CHUKEHHUIO;
MPUHUMATh MOTUBBI U apPTYMEHTBI JPYTUX IIPU aHATIN3€ PE3yJIbTaTOB ACATEIbHOCTH;
MPUHUMATH Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;
MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ Pe3yJIbTaTOB JACSATEIbHOCTH;
MPU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OLTUOKH.



B mnpomecce AOCTHXKEHHS JHMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHUS TMPOTPaMMBbI I10
bu3MKe AT yPOBHS CPEAHETO OOIIET0 00pa3oBaHUs y 00YYaAIONMIUXCSl COBEPIIEHCTBYETCS
HYMOLIMOHANIBHBIN UHTEIUIEKT, MPEANoaraonui chopMUPOBaHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIETO0 CIOCOOHOCTh TOHWMAaTh CBOE HMOIMOHAIBHOE
COCTOSTHUE, BUJETh HAIPABJICHUS Pa3BUTHS COOCTBEHHON SMOIIMOHAIBHOU CQepbl, OBITh
YBEPEHHBIM B ce0e;

CaMOPETYJIUPOBAHMSI,  BKJIIOYAIOIMIETO  CAaMOKOHTPOJIb, yMEHHE  MPUHUMATh
OTBETCTBEHHOCTh 33 CBOE TIOBEJICHUE, CIOCOOHOCTH aJalTHPOBATHCS K IMOIMOHAIBLHBIM
U3MEHEHUSM U TPOSIBIISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIIMH, BKIFOYAIOIICH CTPEMIICHHE K JOCTH)KCHHIO TIEJIA U YCIIEXY,
ONTHMU3M, UHUITUATHBHOCTh, YMEHHUE JICHCTBOBATH UCXO/SI U3 CBOMX BO3MOXKHOCTEH;

IMMATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh TOHHMMATh SMOIMOHATBHOE COCTOSHUE
JIPYTUX, YYUTBIBATh €r0 MPU OCYIIECTBICHUHU OOIIECHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTH BBICTPAaWBaTh OTHOIICHHS C
JIPYTUMH JIOABMHE, 3a00TUTHCS, IPOSBISTH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K koHiy oOydenuss B 10 kiacce npeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JEMOHCTPUPOBAaTh Ha NpPUMEpPAX POJb M MecTo (Pu3nku B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKHU U TEXHOJIOTUH,
B IIPAKTUYECKOU JAEATEIBHOCTH JIIOJIEH;

YUUTBIBaTh TPAHULIbI IPUMEHEHHSI U3YUYEHHBIX (PU3NUECKUX MOJENeH: MaTepuaabHas
TOUYKA, MHEpLHaJbHas cHCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, HICANIbHBIM ras,
MOJENN CTPOECHUS Ta3oB, KUAKOCTEH M TBEPABIX TEJ, TOUCUHBIM SJIEKTPUUYECKUN 3apsin
py petieHuu GU3NYeCcKuX 3a1a4;

pacrno3HaBaTh (pU3MUECKHE SBIEHUS (IIPOIIECCHl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON  TEOpHUH CTpOEHUs  BeEllecTBa U
NIEKTPOJMHAMUKHN: PABHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJMHEWHOE JIBH)KEHHE,
CBOOOJIHOE MaJieHHE TeJ, ABMXKEHHE MO OKPYKHOCTH, MHEPLMs, B3aUMOICHCTBUE Te,
muddy3usi, OpOYHOBCKOE NBHXKEHHE, CTPOCHHE >KMIKOCTeW U TBEPABIX TEJ, U3MEHEHUE
o0béMa Ten mpH HarpeBaHUM (OXJAXKICHHM), TEIJIOBOE paBHOBECHE, HCIapeHue,
KOHJIEHCAlus, [UIABJIEHWE, KPUCTAILIM3ALNS, KUIIEHUE, BJIAXXKHOCTh BO3]lyXa, MOBBIIICHHUE
JABJICHUSl Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXAY MHapaMmeTpaMu
COCTOSIHMSI Ta3a B U30MPOLIECCaX, dJIEKTPU3ALIMS TeJl, B3AUMOJICHCTBHE 3apsI/IOB;

ONMKCHIBATH ~MEXAaHWYECKOE JBUKEHUE, MCIHOJb3yd (PU3NYEeCKHe BEJIMYUHBIL:
KOOpJIMHATa, MyTh, MEPEMEIIEHNE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHJla, UMITYJIbC
TeNna, KUHETHYeCKass »JHeprusi, NOTeHUHUalIbHAas JHEpPrusi, MeXaHuuyeckas pabora,



MEXaHUYECKass MOIIHOCTh; MPH OIMWCAHWW TPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJIB3yeMBIX ~ BEIMYMH, WX O0O3HAYCHWS W EIUHUIBI, HAXOAWTh (OPMYJIBI,
CBSI3BIBAIOIINE JAHHYIO (U3HUECKYIO BEIHYUHY C IPYTUMH BEIMUYNHAMU;

ONKCHIBATh M3YyUEHHbIC TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUS, HCIIONb3YS
dbu3nueckue BENMYMHBI: JABJICHHUE ra3a, TEeMIEparypa, CpeIHss KUHETUYECKas dHEepPrus
Xa0THYECKOTO JBWKCHHS MOJICKYJI, CPEAHEKBAAPATUIHAS CKOPOCTHh MOJICKYJI, KOJTMYECTBO
TEIJIOTHI, BHYTPCHHSSI JHEprus, pabora Taza, KOAIDOUIMEHT IOJE3HOTO JACHCTBUS
TEIJIOBOTO JBUTATelNs; MPU OMUCAHWUU MPABUIBHO TPAKTOBaTh (PU3UYECKUM CMBICI
UCIIOJIb3YeMbIX BEIUYMH, HMX OO0O3HAUCHHS U E€IUHUIBI, HAXOAUTh (OPMYIIbI,
CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU BEJIMYUHAM;

ONKMCHIBATh M3yYEHHBIC DJIEKTPUYECKUE CBOWCTBA BEIIECTBA M DJICKTPUYCCKHE
sBIICHUS (TIPOIECCHI), HWCIOB3YyS (PU3NUYECKHEe BEIUYHMHBL DSJICKTPUUYCCKUNA 3apsij,
AIIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTH MOJIS, MOTEHIMAJ, Pa3HOCTh IMOTEHIIMAJIOB; MpHU
OMHMCAHUM TMPABUIBLHO TPAKTOBAaTh (U3MUECKUH CMBICT HCIOJNb3YEMbIX BEJIMYMH, HX
0003HAUCHUS W CIUHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME JAHHYIO (DU3UICCKYIO
BEJTMYMHY C APYTHMH BEITHYUHAMH,

aHATM3UPOBATh GU3HUECKHE MPOIECCHI U SBJICHHUS, HCTIOIB3YS (PU3UICCKUE 3aKOHBI U
IPUHITUIIBL: 3aKOH BceMupHOTo Tsirotenud, |, 11 u 11l 3akonsr HetoToHa, 3aK0OH coXpaHeHuUs
MEXaHUYECKON HIHEPruHu, 3aKOH COXPAHEHUS HMITYJIbCa, MPHUHIUI CYMEPIIO3UIIMH CHII,
MIPUHITUI PaBHOMPABHUS WHEPIIHATBHBIX CHCTEM OTCYETA, MOJICKYJISIPHO-KHHETUYECKYIO
TEOPHUIO CTPOCHMSI BEIECTBA, Ta30BBIC 3aKOHBI, CBSA3h CPEIHEH KWHETUYECKOW SHEPTHH
TEIJIOBOTO  JBMIKEHUS MOJIEKYJT C aOCOJIOTHOM TeMIepaTypod, TMepBbId 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPaHEHHS DJIEKTPUUYECKOTO 3apsija, 3akoH KynoHa, mpu 3ToM
paznuyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €r0 MAaTEeMaTHYECKOE BBIPAXKEHUE U
yclioBUs (TpaHMIIbI, 00JACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIUIBI JEHCTBUS MAIWH, MPUOOPOB W TEXHUYCCKUX
YCTPOMCTB; pa3inyaTh YCIOBUS WX 0€30MaCHOTO UCIIOIH30BaHUS B IIOBCEIHEBHON KU3HH,

BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (PM3UYECKUX SIBJICHUI U MPOIIECCOB C
WCITOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX WM3MEpPEHUH, NpU OSTOM (POPMYIHPOBATH
npobjieMy/3ajady W THUIOTE3y YYEOHOTO OJKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MIPEIIOKEHHOTO 000PYI0BaHHUSI, POBOIUTH OMBIT U (DOPMYJIUPOBATH BHIBOIBI;

OCYIIECTBIIATh MPSIMbIC U KOCBEHHBIC M3MEPEHUS (PU3MUECKUX BEIUYHH, TIPU ITOM
BBIOMPATH ONTUMAJIBHBIN CTIOCO0 M3MEPEHHUs U MCIIOIh30BaTh U3BECTHHIE METO bl OIICHKU
IIOIPEITHOCTEN U3MEPEHUN;

WCCJICIOBATh 3aBHCHMOCTH MEXIY (DU3UYCCKUMH BEIIMYMHAMH C HCIOJIb30BAaHUEM
OPSIMBIX U3MEPEHHH, TIPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (PU3WYECKUX BEIMYUH B BUJAE TAOMUI[ M TpaduKOB, AENaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICTOBAHMS;



coOroaTh TpaBuia 0€30MacHOro Tpy/ia MPU MPOBEICHUN UCCISAOBAHUN B paMKax
y4eOHOr0 SKCIEPUMEHTa, y4eOHO-HUCCIIEIOBATEIbCKOM M MPOEKTHOW JAESTEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000pYAOBAHUS;

pemaTrh pacu€THblE 3aJayd C SBHO 3aJlaHHON (PU3MYECKON MOJAEINbI0, MCHOJb3Ys
dbu3nueckue 3aKOHbl M TPHUHIMIBIL, Ha OCHOBE aHaldW3a YCJIOBHUS 3a/Jadd BBIOMpATh
(bU3UYECKYI0 MOJIEeIb, BBIACIATh (PU3MUECKHUE BEIMYUHBI U (DOPMYIIbI, HEOOXOAMUMBIC IS
e€ pelieHusi, MPOBOAUTH PACUETHl U OLEHUBATh PEATBHOCTh IMOJYYEHHOIO 3HAYCHUS
(bu3MYECKON BEIIMYNHBI,

pemaTh KauyeCTBEHHbIE 3aJlayd: BBICTPAMBATh JIOTUYECKH HENPOTHUBOPEUUBYIO
LEMOYKY pacCyXJACHUH C OMOpON Ha U3YYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (pu3ndecKkue
SIBJICHUS;

WCIIOJIB30BaTh MPU PEIICHUU YYEOHBIX 3a/Jad COBPEMEHHbIE HH(OPMaIMOHHbBIC
TEXHOJIOTUU JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH U MPEJCTaBICHUS YIeOHOM
U HAay4YHO-TIOMYJSIpHOM uWHMOpMAIUU, TOJYYEeHHOM U3 PAa3IMYHbIX HCTOYHUKOB,
KPUTHYECKU aHAJIU3UPOBATH MOTy4aeMy0 HH()OPMAIIHIO;

MPUBOJUThL MPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IMPOILIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B IMOBCEIHEBHOW KU3HMU IS
oOecrieueHrs 0€30MaCHOCTH Mpu OOpalmieHuu C NOpubopaMH U TEXHUYECKUMU
YCTPOMCTBaMH, JJISI COXPAHEHHS 3J0POBbS U COOJIOJEHHUS HOPM DKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOUIEH Cpee;

paboTaTh B TpYIINE C BBHITOJHEHUEM PAa3IUYHBIX COIMATBHBIX POJICH, TUTAHUPOBATH
paboTy TpyMIibl, pallMOHAIBHO PACTIPENCIISITH 00S3aHHOCTH U TJIAHUPOBATH JESTEIHHOCTD
B HECTAHJIAPTHBIX CUTYyallUsIX, aJCKBAaTHO OIEHMBATh BKJIAJl KaXXJIOIO U3 YYaCTHUKOB
TPYIIBI B PEIICHUE paccMaTpPUBaEMOM MPOOIEMBI.

K xoniy obyuyenuss B 11 kjacce mpeaMeTHbIC Pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TNpUMEpax pojb U MecTo (¢u3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B IIPAKTHUYECKON NESITEIHHOCTH JIFOAEH, 1IEJIOCTHOCTh U €AMHCTBO (PU3MYECKON KapTHUHBI
MUpa;

YYUTHIBATh TPAHUIIBI TMPUMEHECHUS] WM3YYEHHBIX (U3MUECKUX MOJENeH: TOUYCUHBIN
ANIEKTPUYECKUHN 3apsiji, Jyd CBETa, TOYCUHBIM MCTOYHUK CBETA, siACpHAs MOJE/Ibh aToMma,
HYKJIOHHAs MOJI€JIb aTOMHOTO si/ipa MpH pelieHur (PU3nIecKux 3a1ady;

pacno3HaBaTh (pU3MUECKUE SBIEHUS (IIPOIIECCHl) U OOBSICHATH UX HA OCHOBE 3aKOHOB
IEKTPOJUHAMUKN W KBAaHTOBOW (PU3HMKHU: JJIEKTpUUYECKas MPOBOAMMOCTH, TEIJIOBOE,
CBETOBOE, XHWMHYECKOE, MArHUTHOE [IEWCTBUS TOKa, B3aUMOJCHCTBHE MAarHUTOB,
AIIEKTPOMArHUTHAsE WHAYKIUSA, JACHUCTBME MArHUTHOTO TOJISI HA MPOBOJHUK C TOKOM HU



JMBIDKYIIIAACS  3apsifl, JJICKTPOMAarHUTHBIE KOJI€OaHWS ¥ BOJHBI, MNPSIMOJHMHEHHOE
pacmpocTpaHeHHE CBeTa, OTPaKEHUE, MpeIoMIICHHnEe, HHTepdepeHuus, audpakuus u
MoJISIpU3aIisl CBETa, IucCIiepcusi cBera, doTodnektpudeckuii 3ddext (pororddexr),
CBETOBOE JaBJCHHE, BO3HMKHOBEHHE JIMHEMYAaTOTO CIEKTpa aromMa BOAOPOJaA,
€CTECTBEHHAsl U UCKYCCTBEHHAs paJIMOaKTUBHOCTD;

ONMCHIBATh U3YYCHHBIE CBOMCTBA BeEIIECTBA (DJIIEKTPUYECKHE, MAarHUTHBIE,
ONTHYECKHUE, DJIEKTPUUYECKYI0 IPOBOJUMOCTH PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE
sBJICHUS (ITPOLIECCHI), UCMONB3Ys (U3MUECKUE BEJIMUYMHBL: DJIEKTPUUYECKUM 3apsll, CHiia
TOKa, DJJEKTPUYECKOE HAMpsHKEHHE, DJIEKTPUYECKOE  COIMPOTUBIICHHE, PA3HOCTH
MOTEHIINAJIOB, AJIEKTPOJBIKYINAs cuiia, paboTa TOKa, MHAYKIMS MarHUTHOTO TOJIs, CHUJia
Awmnepa, cuna JlopeHua, HHIYKTUBHOCTb KaTYIIKH, OJHEPrus >SJIEKTPUYECKOIO H
MarHUTHOTO TOJI€H, MEepUO U YacToTa KoJieOaHUN B K0ieOaTeIbHOM KOHTYpE, 3apsi U
cuja TOKa B TPOIECCEe TapMOHMYECKHX dJIEKTPOMArHUTHBIX KojeOaHuil, (QoKycHoe
paccTosTHUE M ONTHYECKas CWia JIMH3bI, MPU ONHMCAHWM MPABUIBHO TPAKTOBATh
(GU3UYECKUIT CMBICIT HUCIIONB3YEMBIX BEIIMYWH, UX O0O3HAUCHHUS W CIWMHUIILI, YKa3bIBaTh
dbopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NUECKYIO BEIMUUHY C JPYTUMH BEIUUMHAMU,

OMUCHIBATh M3YYEHHBIE KBAHTOBBIC SIBICHUSI U TMPOIECCHI, UCMOJB3Ys (DU3NUECKue
BEJTUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U YaCTOTa CBETA, DHEPTHUS U
UMITYJIbC (POTOHA, MEPUOJ MOIypachaga, SHEPTHsl CBSI3M aTOMHBIX SIFIEp, MPHU OMUCAHUU
MPAaBWIBHO TPAKTOBATh (PU3NUECKUN CMBICT MCIOJIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U
CAUHUIIbI, YKa3bIlBaThb (HOPMYJIbI, CBS3BIBAIOIINE JaHHYI (DU3UYECKYH0 BEJIMYHUHY C
JPYTUMU BETUYMHAMHU, BBIYUCIIAThH 3HaUeHUE (PU3UUYECKON BEIIMYUHBI,

aHATM3UPOBATh GU3MUECKHE MPOIECCHI U SIBJICHUS, UCTIONb3YS (PU3UUECKUE 3aKOHBI U
OpUHIUIBEL: 3akoH Oma, 3aKOHBI IOCJIEIOBATENLHOTO M MapaiIeIbHOTO COCTUHEHUS
IIPOBOJAHUKOB, 3aKoH Jlxoyns—JleHna, 3aKOH JJIEKTPOMAarHUTHOM WHAYKLIWH, 3aKOH
OPSIMOJIMHEMHOTO  paclpOCTPAaHEHHUsT CBETa, 3aKOHbl OTPAKEHUSI CBETA, 3aKOHBI
IpeJIOMJICHUSI CBETa, ypaBHEHUE OuWHIITEeHHa mia ¢doTodddexra, 3aKOH COXpaHEHUs
OHEPTUH, 3aKOH COXPAHECHUS UMITYJIbCA, 3aKOH COXPAHEHUSI DJIEKTPUIECKOTO 3apsi/ia, 3aKOH
COXpaHEHHUs1 MAacCOBOTO YMCIA, MOCTyJaThl bopa, 3aKOH paguoakTUBHOIO pacnajia, Mmpu
ATOM pa3jinyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BbIPAKEHUE U
ycioBus (TpaHUIlbl, 0071aCTH) TPUMEHUMOCTH;

OTIPEICNISITh HANpPABICHUE BEKTOPAa WHIYKIIMA MAarHUTHOTO TIOJISI TPOBOJHHKA C
TOKOM, CHJIbI AmTiepa u cuiibl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[aBaeMOE€ IUIOCKMM 3€pKajioM, TOHKOH
JINH30M;

BBITIOJIHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHUIO (DM3UYECKUX SBICHUA U TIPOIIECCOB C
WCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX HW3MEPEHHM: mpu 3TOM (GOPMYIHPOBATH
npobiemy/3aaqy ¥ THUIOTE3y Y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PY10BaHHUSI, POBOJIUTH OMBIT U (DOPMYIUPOBATH BHIBOIBI;



OCYILECTBISTh MPSMbIE U KOCBEHHBIE M3MEpPEHUs! (PU3NYECKUX BEIMUYUH, MPU 3TOM
BbIOMpATh ONTUMATBHBINA CTIOCO0 U3MEPEHHUS U UCTIOIb30BaTh U3BECTHHIE METO/IbI OLICHKH
IOTPEIIHOCTEN U3MEPEHN;

UCCIIEIOBaTh 3aBUCUMOCTH (DPU3MUYECKUX BEJIUYMH C UCIOJIb30BAHUEM IMPSIMBIX
U3MEPEHUI: MpU HSTOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (UKCHpPOBATh PpE3YJbTAThI
MOJyYEHHOM 3aBHCUMOCTH (DU3MUYECKHX BEJIWYMH B BHJE TaOIHIl U TPpaQHUKOB, AENaTh
BBIBO/IBI IO pE3YJIbTaTaM UCCIEI0BAHMUS;

coOI01aTh MpaBWila OE30MACHOTO TPya IMPH MPOBEIECHUU UCCIEAOBAHUN B paMKax
y4e€0HOT0 H3KCIEpUMEHTa, Y4YEOHO-UCCIIEAOBATEIbCKON U IPOEKTHON MAEATEIBbHOCTU C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIa0OpaTOPHOTo 000PYAOBAHNUS;

pemarb pacy€THble 3aJayd C SIBHO 3aJlaHHOM (DU3MYECKON MOJEINbI0, HCHOJb3Ys
(du3nYecKue 3aKOHbl M TPUHIMUIBIL, HAa OCHOBE aHalIW3a YCJIOBHUS 3aJaud BBIOMpATh
($u3NYECKYI0 MOJIENb, BBIACIATh (PU3MUECKUE BETMYMHBI U (OPMYJIbl, HEOOXOIUMBIE IS
e€ peleHus, NPOBOAUTH PACUETHI M OLEHUBATH PEANIBHOCTH ITOJYYEHHOIO 3HAYECHUS
(bU3MYECKON BEIMYUHBIL;

pemarb KayeCTBEHHBIE 3aJayd: BBICTPAMBATh JIOTUYECKH HENPOTHBOPEUYUBYIO
LEMOYKY PaCCYXJACHUI ¢ OOPON Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (hPU3UUECKUE
SIBJICHUS;

UCIIOJIb30BaTh MpPU PELIEHUM Y4EeOHBIX 3a7ad COBPEMEHHbIE HH(OPMALMOHHbIE
TEXHOJIOTUU JJI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMH U MPEACTABICHUS YUEOHOM
U HAay4YHO-NIONYJSPHOM uWHGMOpPMAIMK, TOJYYEHHOW U3 pa3JIMYHBIX HMCTOYHUKOB,
KPUTHUYECKH aHAIU3UPOBATH MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSICHATh MPUHIMIMBI JEUCTBUS MAIllMH, NMPUOOPOB M TEXHUYECKHX YCTPOMCTB,
pasauyaTh yCIOBHS X O€30MaCHOTO HCIOIb30BAHMS B IOBCEAHEBHON KU3HU;

NPUBOJUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-(QU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUYECKHUE 3HAaHUSA MO (PU3UKE B IMOBCEAHEBHOM >KM3HU IS
oOecrieueHrs 0€30MacCHOCTM Mpu OOpalieHud C nOpubopaMH U TEXHUYECKUMU
YCTPOMCTBAMM, [IJIi COXPAHEHHUs 3J0POBbS U COONIIOACHHS HOPM 3KOJOTUYECKOIO
MOBEJICHUS B OKPYKAIOIIEU CpelIE;

paboTaTh B IpYIIE C BBHINOJHEHUEM Pa3IMYHBIX COLMAIbHBIX POJIEH, MIIAaHUPOBAThH
palboTy TpyIIbl, PALIMOHAIBHO PACHpPEeNaTh 00S3aHHOCTH U IJIAHUPOBATh JIEATEIBHOCTh
B HECTaHJAPTHBIX CHUTYyalUsX, aJ€KBATHO OLIEHMBATH BKJAJ KaXKJIOTO M3 YYACTHUKOB
IpyNIbl B peUIEHUE pacCMaTpUBAEMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huramika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKnuid TOK. TOKHU B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 1 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H:HI/DI 1 06.09 bubmorexa [JOK
e A ' https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo ¢pusuku B

5 (dbopMUPOBAHUU COBPEMEHHOM 1 08.09 bubnuoreka [IOK
Hay4YHOU KapTUHBI MUDA, B ' https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHn4ecKkoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAHUYECKOTO 1 13.00 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, ' https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IpsIMONIMHENHOE 1 15.09 bubnnorexka [JOK
JBIDKEHUE ' https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE MpsIMOTIMHEIHOE 1 50.09 bubnuoreka [IOK
JIBHYKEHHE ' https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 22.09 bubnmnorexa [JOK
CBOOOIHOTO MaIcHUS ' https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 27.09 bubmmorexa [TOK

P ' https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 29.09 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Tpunuun

bu6mmoreka [IOK

9 Cynepno3uiuu cuil. Bropoit 3akoH 04.10
yrep H p . https://m.edsoo.ru/ff0c3be8
HproTona st MmarepuanbHOM TOUKH
Tpetuii 3akon HeroToHa 1st bubnnoreka HOK

10 06.10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas 11.10 bubmorexa OK

- eP ' https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. Bec 13.10 bubnuorexa [JOK
Tena ' https://m.edsoo.ru/ffoc3e18
Cuia tpenus. Koaddunment tpenus.

13 Cuia Cin OTI/IBJIGI({bI/Iqs)I pu BI/IS(GHI/II/I 18.10 bubmorexa [JOK

P pua ' https://m.edso0.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIU Ta3e
[ToctynarenpHOE U BpaliaTelbHOE

14 JBUKEHHE a0COIIOTHO TBEPOTO Tea. 20.10 bubnmnorexa [JOK
MowmenT cuibl. [1nedo cuibl. YenoBus ' https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOTO Tena
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. 25 10 bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS ' https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBU)KEHHE
PaGota 1 MOIITHOCTH CHUJIBI.

16 Kunernueckas sHeprus MarepuaabHON 2710 bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUHU ' https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 IToTeHnmanbHas YHEPTHUS. 08.11 bubnnorexka [JOK



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

[ToTennuanpHas sHeprUs ynpyro
ne(hOpMUPOBAHHOM MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHIMaIbHBIC ¥ HENOTCHIIMAIBHBIC
cuitbl. CBs3b paboTHI
HENOTEHIIMAJIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TEI.
3aKOH COXpaHECHUSI MEXaHUYECKOU
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTponbHas padbora no teme

«Kunemaruka. /lunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

10.11

15.11

17.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

22,11

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugectso
BemlecTBa. [locrosuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp

24.11

29.11

01.12



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypasaenue MKT 06.12 https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun 08.12 bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MeunneneeBa-Kianeiipona
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI 13.12
JlaGopaTtopHnast pabora
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY 151
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3a
29 N3omnporniecchl B nacaIbHOM Ta3e U UX 50.12 bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHUe https://m.edsoo.ru/ff0c570e
BuyTtpensnsis sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHeHus. KonudaecTBo 9213 bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UICATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin 27.12 https://m.edso0.ru/ff0c5¢c36
VnenbHas TEINIOEMKOCTh BEIIECTBA.
32 KonnuecTBo TemiaoTel npu 29.12 bubmorexa HOK
. https://m.edsoo.ru/ffOc5¢c36
Tertonepenayde. AnnabaTHbBIN TIpoliece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 1201 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpatumocTs mporieccoB B 17.01 bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJINHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/ TermoBoi

bu6mmoreka [IOK

19.01
35 MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI 24.01
37 DKoJIorHu4YecKre mpooIeMbl 26.01
TEIUIOHEPTETHKU
38 O6o06maromuii ypok «MonekyspHas 31.01 bubnuorexa [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI ' https://m.edsoo0.ru/ff0c6938
KonTponbhas pabota no teme Eub 10K
nOJINOTEeKA
39 M .0 02.02
«Monexynapras gusnica. OcHose! https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. 07.02 bubnnorexa [HOK
Hcnapenue u KANieHHe ' https://m.edso0.ru/ff0c63b6
AOCOIOTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIi 09.02 bubmorexa [JOK
Hyxa. = ' https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammnueckue u
42 amopdHbIe Tena. AHU30TPONHS 14.07 bubnuoreka [IOK
CBOWCTB KPHCTAJLIOB. JKumkue ' https://m.edso0.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBrneHue M KpUCTAIIN3AIIUS.
43 VnenbHas TCHJII())Ta HJ'IaBJ'IeII;I/ISI 16.02 bubmorexa [JOK
8 ' ' https://m.edso0.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Yy 0 21.02
PABHEHIE TEILIOBOTO bajatica https://m.edsoo.ru/ff0c6820
45 DneKTpu3alus Ten. DIeKTPUIeCKUi 7.0 bubnmuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOc6bcc



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

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

bu6mmoreka [IOK
46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS 01.03
YHpOBOZ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3apsaoB. 3aKOH
47 Kyiona. TouedHbIN 2IeKTPUYECKUNA 06.03 bubmoreka LOK
y ' p ' https://m.edsoo.ru/ffOc6ced
3aps
Harpsxk€HHOCTB AIIEKTPUUYECKOTO
nosis. [Ipunnun cynepriozuuuu bubnuorexa [JOK
48 . 13.03
AJIEKTPUYECKUX ToseH. JInnuu https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTHU
Pabota cui snekTpocTaTH4ecKoro Eu6 1IOK
nOINOTEKA
49 ostst. Ilorenuman. PasHocts 15.03
1t https://m.edsoo.ru/ffOc6f00
[IOTEHIMATI0B
TTpoBOAHNKY M TUDIEKTPUKH B
50 3J1peKT 0CTAaTUYECKOM HOIJ)IC 20.03 bubmiorexa IJOK
p ’ ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
N bubmuorexa [JOK
51 DaexrpoéMrocTs. KoHmeHncaro 22.03
P A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIIOCKOTO
52 KOHJEHCATOpa. DHEPTU 3apSKEHHOTO 27.03 bubmaorexa IJOK
pa- p p ) https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JIaGoparopHuas padora "M3mepenue
53 PATOPHa p pet 29.03
ANEKTPOEMKOCTH KOHJEHCAaTOpa
[IpuHIMI NElCTBUS U IPUMEHEHUE
KOHIIEHCATOPOB, KOMUPOBAILHOI'O
54 A p P 10.04

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



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

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa LHenu

12.04

56

[TocnenoBarenbHOE, NapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

17.04

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa a1 OJTHOM (3aMKHYTOI)
aneKkTpudeckoi uenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne DJ1C ucTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHHSI

DNEeKTpOHHasi IPOBOAUMOCTh TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX ITyYKOB

0.5

19.04

24.04

26.04

03.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

61

[TomynpoBOAHUKY, UX COOCTBEHHAS U
IIPUMECHas MPOBOAUMOCTB. CBOMCTBA
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

08.05

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOpax U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1 10.05
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIeKTpOnn3
DNEeKTpUYECKUH TOK B Ta3ax.

63 CamocTosiTenbHBIN U 1 1505 bubnmoreka [JOK
HECaMOCTOSTENbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKkTpruuecKue Npudopsl U

64 YCTPOMCTBA U UX IPAKTUYECKOE 1 17.05 bubnnorexa [HOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 22,05 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [locrosHHbIN 1 24.05 bubnnoreka [JOK
3JIeKTpUYeCKUil Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IMYHBIX cperax»
PesepsHslil ypok. KonTponbHast bubnnorexka [JOK

67 1 29.05
pabota no Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O6001maronuii ypok 1 31.05 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoaensie — Ipakrueckue fl[:;:el{l/lﬂ :)I;l[()l:ll:())]:;feﬂbﬂble
padoThbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX
B3auMoOAcrcTBHE. MarHuTHOE II0JIE. 1 05.09 bu6nmorexa [IOK
Bexkrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIMH
MarauTtHoe 1ose MPOBOJHHKA C
ToKOM. OnbIT Dpcreaa. 1 05.09 bubnnorexa [JOK
B3anmoaeiicTBre mpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padorta «/3yuenue 1 1 13.09 bubmmoreka [JOK
MarHUTHOTO TOJI KaTYLIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.
JlabopaTopHas pabota 1 1 1.09 bubmuoreka [JOK
«HccnenoBanue aeCTBUSA https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
JBHOKYIIYIOCS 3apSHKEHHYIO YACTHILY. 1 19.09 bubmuoreka [IOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM MHAYKIHH. IJC 1 19.09

HWHIAYKIUH. 3aKkoH BHCKTpOMaFHHTHOﬁ



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

nHaykiuu Gapanes

10

JlaGopaTopHas pabora
«HccnenoBanue sIBICHUS
ANEKTPOMArHUTHOW WHTYKITHFD)

NuaykTuBHOCTB. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue ycTpoicTBa u ux
MPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTHI,
3IIEKTPOMATHUTHI, 3JIEKTPOABUTATEND,
YCKOPUTEIIN 3JIEMEHTapPHBIX YaCTHII,
WHAYKIIMOHHAS TI€Yb

O6o6maromuii ypok «MarautHoe
noJie. DNEeKTPOMarHuTHasT MHAYKIIUS)

26.09

26.09

03.10

03.10

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmorexa [IOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padoTa no teme
«MarHuTtHOE 1oJIe.
DNeKTpOMarHuTHasi UHIYKIUS

10.10

bubnunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienre sHEprun

10.10

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHnast pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

17.10

14

Konebarenbubliit KoHTYp. CBOOOAHBIE

17.10

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



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
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXPAHCHUS SHCPIrUr B UACAIIbBHOM
KoJIe0aTeIbHOM KOHTYpE

24.10

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHyKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJeOaHus

24.10

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblit Tok. CHHYCOUJAIBHBIN
MepEMEHHBIN TOK. MOIIIHOCTH
MIEPEMEHHOI0 TOKa. AMIUTUTYIHOE U
JICHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA U
HaIpsKEeHUs

07.11

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpaucpopmarop. [Ipoussoacrso,
nepeavya u noTpedieHue
JIEKTPUYECKON SJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JINHUH 3JIeKTponepenady

DKOJIOTMYECKHE PUCKH TIPU
MIPOU3BOJICTBE IEKTPOIHEPTHUH.
Kynprypa ncnonb3oBanus
AIEKTPOIHEPIUU B MOBCETHEBHOMN
KNU3HU

07.11

1411

14.11

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHn4yecKkue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTthb

bubnunoreka LIOK

21 pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. 211 https://m.edsoo.ru/ff0cca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI

99 3ByK. CKOpOCTH 3BYyKa. ' pOMKOCTh 2111 bubmmoreka [JOK
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJIeKTPOMAarHuTHBIE BOJIHBI, UX Bu6miorexa LIOK

23 cBoiicTBa U ckopocth. [llkana 28.11 httos://m.edsoo.ru/ffoccfe
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTUOCBSI3U U

24 TeneBuieHus. Pa3Burue cpeacTs 28.11
cBsi3u. Pagmonoxkarus

o5 KonTponbnas pabota «KoneGanus u 05.12 bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHHE

26 CBETa B OJIHOPOJIHOM Cpejie. 05.12 bubmmoreka [JOK
Todeunsblili ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS

27 csera. [locTpoenne nzoOpakeHmii B 12.12 bubmorexa HOK

https://m.edsoo.ru/ff0cd4e0

IJIOCKOM 3€pKajie
IIpenomnenue ceera. [Tonnoe

28 BHYTpeHHee oTpakeHue. IIpenenbHbril 1512 bubmuoreka [IOK
YTOJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKEHHSI

29 JlaGopatopnas pabora «3mepenue 1912 bu6muoreka [JOK
[I0Ka3aTelIs MPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ffOcd67a

30 JIunzel. [TocTpoeHne nN300pakeHM B 19.12 bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue CBOWCTB 26.12
M300paXEHUI B TUH3AX»
Hucnepcus cera. Cl0KHBIN COCTaB
oenoro ceera. L{er. JlabopaTopnast
32 1 paTOp 26.12
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. dudpaxius 16.01 bubmmoreka [JOK
ceera. JludpakinonHas pemérka ' https://m.edsoo.ru/ffOced22
34 [lonepeyHOoCTh CBETOBBIX BOJIH. 16.01 Bbu6moteka [JOK
[Tonsapuzanus cBera ' https://m.edsoo.ru/ff0cf02e
Ontuyeckue npudOOpkl U YCTPOUCTBA U
35 P P yerp 23.01
YCIIOBUS UX 0€30TIaCHOTO IPUMEHEHUS
I'panHuLIbl TPUMEHUMOCTH
36 KJ1Iaccuueckor Mexanuku. [TocTymarel 23.01 bubnnorexa [JOK
CIIELIMaJIbHON TEOPUH ' https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeiieHre BpeMEHH U COKpaIleHUE 30.01 bubmiorexa LOK
P P ' https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprus U UMMYITbC PEIATHBACTCKOM
38 yacTUIbl. CBsI3b MacChl C YHEPTUeH u 30.01 bubmorexa HOK
: p ' https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsl OKOS
Kontponbras padota «Onrtuka. Eus OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU 06.02 nosmoteka I

OTHOCUTCIBHOCTH)

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [Mnanka. DHeprus

bubnunoreka LIOK

40 06.02
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE Eu6 [TOK
nOIMoTEKA
41 otodddexra. O A.T. 13.02
porosppexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl hoTodrpdekra. YpaBHeHHE
42 DiiHmTelHa st pororddexTa 13.02 bubmmorexa [IOK
A ' ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorddexra
Jasnenue ceera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBHE 20.02 bubmorexa HOK
AcBa. A ' https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
44 MPaKTHYECKOE TPUMEHCHHUE: 20.02
dhoToseMeHT, (OTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/]
45 Pemenue 3agau o TeMe «JIEMEHTHI 27,02 bubnunoreka LIOK
KBAHTOBOM OITHKN» ' https://m.eds00.ru/ff0d0302
Mogens aroma Tomcona. OnbBITHI
46 Pesepdopra o paccessHUO 0-9acTH 27.02 bubmorexa [JOK
pOOPA P t ' https://m.edsoo.ru/ff0d091a
[Inanerapnas mozens aroma
bu6nmorexa LIOK
47 IToctynater bopa 05.03
TYJATH HOp https://m.edsoo.ru/ff0dOafa
N3nydyenue u noriomenrue GoToHOB
48 I I/I};'Iqe ex0/e aTOM;u co H(()I;o OBHS 05.03 bubmorexa LIOK
pH Tepexol . g P ' https://m.edsoo.ru/ffodOafa
SHEPTUU Ha OpyTroi. Bujapl ciekTpoB
BoaHoBble cBoMCTBaA yacTull. BOIHBI
. . bubnuotexa [JOK
49 ne bpoist. KopnyckynsipHO-BOJIHOBOM 12.03

AyaJiu3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BBIHYKACHHOC U3JTYUCHUC

50

51

52

53

54

55

56

OTKpBITI/IC PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOAKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6eTa-, raMma-
u3nydeHus. Bnusaue
PaIMO0AKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otomnbl. Anbda-pacnan.
DJEeKTPOHHBIN U O3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprus CBA3M HYKJIIOHOB B sJIpe€.
Snepuble peakuuu. SAnepHbli
peakrtop. [Ipo6ieMbl, MepCIeKTUBHI,
SKOJIOTHUYECKHE ACTIEKTHI SCPHON
SHEPreTUKHU

OnemeHTapHbIe YacTULIBl. OTKpBITHE
no3UTpoHa. MeTo bl HaOMo1eH s U
PETUCTPALMK SJIEMEHTAPHBIX YaCTHII.
Kpyrslii cton «@yHIaMeHTalbHbIE
B3auMOIeNUcTBUI. EMMHCTBO
(bu3nUecKoil KApTUHBI MUPA»

Bun 3Bé3aH0r0 Heba. Co3Be3nus,
SpKHE 3BE3/bI, INIAHETHI, UX BUIUMOE
neuxeHue. ColnHeuHas cucreMa
Comare. ComHeyHass aKTUBHOCTb.
Ncrounnk sneprun CoiHLa U 3BE371

12.03

19.03

19.03

26.03

26.03

09.04

09.04

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, X OCHOBHBIE
XapaKTepUCTUKU. 3BE3/bI INIABHON
MOCJIEIOBATEILHOCTU. BHYTpeHHee
cTpoenue 38E31. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomonun CosHIa U 3BE3]1

Mueunsiit [1yts — Hama ["anakTuka.
TTonoxenue u nBuxxenne ConHIila B
lNanaktuke. ['anaktuku. YEpHbIE TBIPHI
B AJIpax TaJaKkTUK

Bcenennas. Pa3z0oeranue rajgakTHK.
Teopust bonbiioro B3pbiBa.
PenukToBO€ U3nydyeHue.
MertaranakTuka

16.04

16.04

23.04

60

61

62

63

Hepemennsie npobieMbl acCTpOHOMUHT

KonTponbnas pabota «neMeHTH
aCTPOHOMUU U acCTPOPUIUKK»

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax AedaTeIbHOCTH
YJeJIOBEKa

O606maromuit ypok. Pois u Mmecto

(GU3MKN ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE MHUPaA

23.04

30.04

30.04

07.05

64

O6o0maromuii ypok. Pois
¢buznueckoil reopun B GOpMHUPOBAHUU
MPEJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHpa

07.05




Oo6o06maromuit ypox. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1 14.05
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MarautHoe noie. 1 14.05
DNeKTPOMarHUTHAS WHTYKIIHSI
PesepBHblii ypok. Ontuka. OCHOBBI

67 CTEUATBHON TEOpUH 1 21.05
OTHOCUTEITLHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.

68 DNeMEeHTbl aCTPOHOMHUH U 1 21.05 bubmorexa [JOK

P ' https://m.edsoo.ru/ff0d1784
acTpodu3uku
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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