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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTesibHOM MporpaMmsbl, IpeacraBieHHbIX B T'OC
COOQO, a Takxe ¢ yd4€toM (QeaepanbHOl paboueld MporpaMMbl BOCIHUTAHUS U
KOHLEMIMU NpenojaBanus yueOHoro npenmera «dusuka» B o0pazoBaTeIbHBIX
oprauusaiusax  Poccuiickon — dPexepaumu, — peanusylollUX  OCHOBHBIE
oOpa3oBaTeabHbIE POTPAMMBI.

Copgepxanue mporpaMMmbl MO (U3MKE HANpaBieHO HAa (OPMHpPOBAHUE
€CTeCTBEHHO-HayYyHOU KapTHUHBI Mupa oOywatomuxcs 10-11 kmaccoB mnpu
oOydyeHun uX (@u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JeSTEeNbHOCTHOTO  moaxoaa. IIlporpaMmma mo  (u3MKE  COOTBETCTBYET
tpeboBanusamM PI'OC COO K MIaHUPYEMBIM JUYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM Pe3yJIbTaTaM 00Y4YEeHHs], a TAK)KE YUYUTHIBAET HEOOXOIUMOCTh
peanuzanuu  MEXMNPEIMETHbIX CBsi3ed (U3UKU C €CTEeCTBEHHO-HAYYHBIMU
y4eOHBIMU TpeaMeTaMHu. B Hell OmpeaesstoTCsi OCHOBHBIE II€JIM H3YyYEHHS
(GbU3UKKM Ha YpPOBHE CPETHETO O0IIero 00pa3oBaHusl, INIAHUPYEMBIE PE3YJIbTaThI
OCBOCHHS Kypca (PU3MKH: JTUYHOCTHBIE, METalpeAMEeTHbIe, MpeIMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no pusuke BKIOYAECT:

e IUJIAHUpPYEMBIE PE3yJIbTAThl OCBOCHUS Kypca GU3UKU Ha OA30BOM YPOBHE,

B TOM YHCJIE MPEAMETHBIE pe3yIbTaThl M0 rojamM oOy4eHus;

e cojepkaHue yueoHoro npenmera «duszuka» no rogam ooydeHusl.

®du3rka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBE Y4EOHOIo MpeIMETa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKJIA]l B CHCTEMY
3HaHUKW 00  okpyxarwmem wmupe. IkonbHBIM  Kypc  pusuku  —
CUCTEMOOOPA3YIOMIMK  JUIsl  €CTeCTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOIECCOB M SIBJICHUH,
U3y4aeMbIX XUMHUEH, Ouoyioruei, pusnueckod reorpadueil m acTpOHOMHEH.
Hcnonb3oBanue M aKTUBHOE TNMPUMEHEHHE (PU3NYECKUX 3HAHUW OINpeieseT
XapakTep U pa3BUTHE pPa3HOOOPA3HBIX TEXHOJIOTHH B cdepe IHEPreTUKH,
TPaHCIOPTa, OCBOEHUSI KOCMOCA, MOJyYEHUSI HOBBIX MaTEPUAIOB C 3aJaHHBIMU
CBOMCTBaMHU W Jpyrux. M3ydeHue ¢u3UMKM BHOCHT OCHOBHOH BKJIAI B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaromMuXcs, B
dbopMupoBaHUE YMEHUW TPUMEHITh HAYYHBIH METOJ TO3HAHHS TMPHU
BBIMIOJTHEHUH MU yUEOHBIX UCCIIeI0BaHUI.

B ocHOBy kypca ¢u3uku N YpOBHS CpEIHEro OOIIero oOpa3oBaHUs
IIOJIOXKEH PSII UJEH, KOTOpPbIE MOXHO paccMaTpUBaTh KaK HPUHLUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISIETCS JIOTUYECKH
3aBEpIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX pa3/iesoB GU3NKH, BKIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (U3HKH.

Hoesn cenepanusayuu. B cooTBeTCTBUU ¢ HEWl Marepuan Kypca (U3HKH
o0beMHEH BOKpYr (usmueckux teopuil. Bemymmum B Kypce sBusercs
(GopmMupoBaHUE NPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U
ToJIe.

Hoesa cymanumapuzayuu. EE peanuzanus NpeaIiosaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHIIMANa (PU3NUECKONW HAYKH, OCMBICICHHUE CBSI3U Pa3BUTHUS
Gu3uKH C pa3BUTHEM OOIIECTBAa, a TakKkKe C MHUPOBO33PEHUECCKUMH,
HPaBCTBEHHBIMU U 3KOJIOTMYECKUMU IIPOOIeMamMu.



Hoess npuxnaonou nanpasnennocmu. Kypc (usuku mnpenmonaraet
3HAKOMCTBO C IIIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHICCKUX MPUITOKEHUN
U3y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes »osxonocuzayuu peanusyercss NOCPEICTBOM BBEACHHUS 3JIEMEHTOB
cCollepKaHMs, TIOCBAMIEHHBIX JKOJIOTHYECKUM TIPOOJIeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C Pa3BUTHEM TEXHUKH M TCXHOJIOTHH, a TakKe OOCYKICHUS
npo0jeM  palMOHAIBHOIO  NPHUPOAOINOIB30BaHUS U DHKOJOTMYECKOU
0€30MacHOCTH.

CTep >XKHEBBIMH 3JIEMEHTaMHU Kypca (PU3WKH Ha YPOBHE CpPEIHETrO OOIIETO
oOpa3oBaHus SABJIAIOTCA Ppu3nyeckue Teopuu ((HopMUpOBaHUE MPEICTABICHUH O
CTPYKTYpE TIOCTpOCHUS (PU3NUYECKON TeopHH, Poau (HyHIaMEHTAIBHBIX 3aKOHOB
U TPUHIUIIOB B COBPEMCHHBIX MPEJCTABICHUSAX O TNPHUPOJAE, T'PAHMIIAX
NPUMCHUMOCTA TEOPHH, JIJIi OMHCAHHUS ECTCCTBEHHO-HAYYHBIX SIBICHUW U
IIPOIIECCOB).

CHCTEeMHO-ICSITEIIBHOCTHBIN MOX0/] B Kypce (U3HKHU PeaTu3yeTCs IPeKIe
BCEro 3a CUET OpraHU3aAlMK IKCIIEPUMEHTATIBHON AESITEIbHOCTH 00YyYarolUXCsl.
Jlns 6a3oBOro ypoBHS Kypca (HU3UKH — OTO HCMOJIb30BaHUE CHUCTEMBbI
(GPOHTATBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB M J1a0OpaTOPHBIX pPadoT,
KOTOpBIC B TIpOrpaMMe 10 (pu3uke 00BbETUHEHBI B OOIIUI CITUCOK YUYCHUICCKUX
NPaKTHYCCKUX paboT. BhiieieHne B yka3aHHOM TIEpeUHe JJA0OpaTOPHBIX padoT,
NPOBOAUMBIX JIII KOHTPOJII M OIICHKH, OCYIIECTBIISICTCS yYaCTHHKaAMHU
o0pa3oBaTeIbHOrO MpOIEcca HMCXOAs U3 OCOOCHHOCTEH TIJIAaHUPOBAaHUS U
OCHamleHuss KkaOuHera ¢Gu3uku. Ilpm 3ToM oOecrneuMBacTCsl OBJIAJCHUE
O0Oy4YaroIMUMHCS YMEHUSIMUA MPOBOJAUTH KOCBEHHbIE U3MEPEHMsI, UCCIIEIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIUYMH W IOCTAHOBKY ONBITOB MO TMPOBEpKE
NPEIJIO’KEHHBIX TUTIOTES.

bonblioe BHUMaHHME YIENSETCS PEIICHUIO PACUETHBIX U KayeCTBEHHBIX
3anay. [Ipu sToM 1151 pacu€THBIX 33724 IPUOPUTETOM SIBIISIFOTCS 3a/1a4U C SIBHO
3aJlaHHON (PU3UYECKON MOJIEIBIO, TTO3BOJISIIOIINE PUMEHATh U3YUYEHHBIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK U3 OJHOTO paszjieia Kypca, TaK U UHTETPUpPYs 3HAHUS U3
pasHbIX pa3nenoB. JJis KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3aJaHUs
Ha O0BSICHEHUE MPOTEKaHUs (HU3MUECKUX SBICHUI U MPOIIECCOB B OKPYKAIOIIEH
KU3HHU, TpeOyromue BbIOOpa (U3UYECKOW MOJENH ISl CUTYallMu IPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PDPI'OC COO x wmarepuaibHO-
TEXHUYECKOMY OO0eCIeueHnI0 y4eOHOro mpoiiecca 0a3oBBIM YPOBEHb Kypca
¢u3MKu Ha YpPOBHE CpEIHETO OOIIero OOpa30BaHMs JOJDKEH H3ydaThCid B
YCIIOBUSX MPEIMETHOTO KaOnWHEeTa (PU3UKHU WIH B YCIOBUSAX MHTETPUPOBAHHOTO
KaOWHeTa TMpPEeAMETOB €CTeCTBEHHO-HAydHOro IMKiIa. B kaOuHere Qusuku
JOJKHO OBITH HEOOXOIMMOE J1abopaTopHOE O0OPYAOBAHUE ISl BBIMOTHEHUS
YKa3aHHBIX B TporpamMme Mo (U3NKe YYCHUYECKUX MPAKTUYECKUX paboT H
J€MOHCTPALIMOHHOE 000pYI0BaHUE.

JlemoHCTpanmoHHoe o0opynoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
MPUHIIMIIOM MHWHUMAJIBHOW JOCTaTOYHOCTH UM O0ECNEYMBAET TMOCTAHOBKY
MEPEUNCIICHHBIX B TPOrpaMMme MO (U3NKE KIFOYEBBIX JAEMOHCTpAIUN IS
WCCJICIOBAHNUS HW3Y4YaeMbIX SIBICHUH H  TIPOIECCOB, OMIUPUYECKUX U
(dbyHIaMEeHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOoe 0O0OpymOBaHWE mJii YYCHHUECKHX MPAKTUYECKUX padboT
dbopMupyeTcst B BHJIe TEMATHIECKUX KOMIUIEKTOB U 00€CTIeunBaeTCs B pacuére
OJTHOTO KOMIUIEKTAa Ha JBYX oOOydJaromuxcs. TeMaThdecKkue KOMILIECKTHI
71a00paTOPHOTO O0OPYAOBAHMS JTOKHBI OBITh TOCTPOEHBI HA KOMIUJICKCHOM



HCITI0JIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEBHBIX CUCTEM B BHJI€ HU(POBBIX Ja00OpaTOPUil.
OCHOBHBIMM LIEJIIMH U3y4Y€HUSI (PU3UKU B 00IIEM 00pa30BaHUU SBISIOTCA:

dbopMHUpOBaHUE HMHTEpPECAa W CTPEMIICHHSI OOYYAIONIMXCS K HAyIHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX HHTCIUICKTYaJBHBIX M TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHHH O HAyYHOM METOJE IO3HAHUA U
(GbopMHpOBaHUE HCCIEAOBATEIBCKOTO OTHOIICHUS K OKPYXKAIOIIUM
SIBJICHUSM

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHS KaK Pe3ysbTaTa WU3Y4CHUS
OCHOB CTPOCHHSI MaTepuu U (PyHAAMEHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE YMEHUH OOBSCHATH SBJICHUS C HCIOJB30BAaHUEM
(bu3HUECKUX 3HAHWA M HAYYHBIX JIOKA3aTCIIbCTB;

(hopMHUpOBaHUE TIPEICTABICHUN O POJIU (QU3UKU IS PA3BUTHUS JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH.

JlocTrkeHue 3TUX 1efieil ooecreunBaeTcsl pelieHueM CIEAYIOIMUX 3a/1a4 B
npolecce u3ydeHus Kypca (U3MKHU Ha ypOBHE CpeAHEro o0uiero o0pa3oBaHus:

OpuoOOpeTeHne  CUCTeMbl  3HAaHUW 00  0o0mmx  (QU3UUYECKUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpUAX,  BKJIOYas  MEXaHUKY,
MOJIEKYJISIpHYIO (U3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO (GU3HKY H
AIIEMEHTHI aCTPODU3UKH;

dbopMHUpOBaHUE YMEHUN TMPUMEHSATH TEOPETHUECKUE 3HAHMUS s
O0OBsICHEHHUS (PU3NYECKUX SBJICHUW B TMPUPOJEC W Uil MPUHATHUS
IIPAKTUYECKUX PEHIEHUI B TOBCEAHEBHOM )KU3HU;

OCBOEHHE CIIOCOOOB pEUICHMsI Pa3IMYHbIX 3a/lad C SIBHO 3aJlaHHOU
¢usnyeckoll MoJeNblo, 3ajad, MOAPa3yMEBAIOLIMX CAMOCTOATEIBHOE
co3zaHue (pU3NYECKOM MOJIeNn, aleKBaTHON YCIOBMSIM 3a1auu;
NOHUMaHue (PU3MUECKUX OCHOB U MPHUHIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJOIMYECKHUX IIPOLIECCOB, HX BIHAHMUA HaA
OKPYXAIOIYIO CPENy;

OBJIaJICHNE METOAaMHU CaMOCTOATEIBHOIO IIAHUPOBAHUS U IIPOBEACHUS
(pu3nYeCKUX IKCIIEPUMEHTOB, aHAIN3a U MHTEpIpEeTaluu HHPOpMaLuy,
OIPEENICHMS] TOCTOBEPHOCTH NOJIYYEHHOI'O pe3yJsIbTaTa;

CO3aHHUE YCJIOBUH TS pa3BUTHS YMEHUM MPOEKTHO-
UCCIIENOBATEIBCKOM, TBOPUECKOU IEATEIBHOCTH.

Ha m3ydenne ¢uszukum (6a30BbIi ypOBEHB) HAa YPOBHE CPEIHEIrO OOIIETro
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HeJENIO),
B 11 xiacce — 68 wacoB (2 yaca B HeJEIIO).

[Ipennaraemseiii B mporpamMme mo (u3uke mepedeHb JTabOopaTopHBIX U
MPAKTUYECKUX padOT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JIENAET BBIOOP
MpOBEICHUS J1a0OpPaTOPHBIX pPadOT M OMBITOB C YYETOM WHIWBHIYAIBHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COIAEPKXAHUE OBYYEHUA
10 KJIIACC

Pa3zjnen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHUSA

®usuka — Hayka o npupoze. Haydnble MeTOAbI ITIO3HAHUS OKPYKAIOLIErO
mupa. Ponp dkcrepumMeHTa M TEOpUM B IPOLIECCE IMO3HAHUSA IPUPOJBI.
DOKCHEepUMEHT B (PUBHKE.

MopenupoBanue pu3MUECKUX SIBICHUI U poleccoB. HayuHble rUnOTE3sl.
duznyeckre 3aKOHbI U TeOpUU. [ paHUIIbI NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIpyuHIMIT COOTBETCTBUA.

Ponb u Mecto ¢pusuku B pOpMUPOBAHUHN COBPEMEHHON HAYYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU IEATEIBHOCTH JIHOIEH.

Jlemoncmpayuu

AmnanoroBsie ¥ U(GPOBbIE U3MEPUTENbHbIE TPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBuUkeHHE. OTHOCUTEIBHOCTh MEXAHUUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopus.

[Tepemenienne, CKOPOCTh (CpeAHsAs] CKOPOCTb, MTHOBEHHAsl CKOPOCTh) M
YCKOPEHUE MATepUaIbHOW TOYKH, UX MPOCKIIMU HA OCHU CUCTEMbI KOOpJMUHAT.
CiioxeHue nepeMenieHnil U CI0KEeHUE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOpEHHOE MPsSIMOJIMHENHHOe nBUXkeHue. [ 'paduku
3aBUCUMOCTA KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, NyTH U MEpPEeMEIICHUS
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoOoaHoe majzieHue. Y cCKopeHue cBOOOTHOTO TaIeHuUs.

KpuBommHeitHoe paBwxkeHue. JIBH>KEHHE MaTepuajibHOM TOYKH IO
OKPY’KHOCTU C TOCTOSIHHOM IO MOJYJI CKOPOCTBHIO. YTJOBas CKOPOCTH,
auHelHas ckopocTh. Ilepuon m yacrota oOpameHus. IleHTpocTpeMuTenbHOE
YCKOpPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: CIHUIOMETP,
JBH)KEHUE CHAPSJIOB, IIEMTHBIC U PEeMEHHBIC MepeaadH.

Jlemoncmpayuu

Mojienb cUCTeMBbI OTCUETA, MIUTFOCTPALIMS KUHEMAaTHYECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenne aBuxeHUs Tena, OPOIIEHHOTO MO YIioM K TOPU30HTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHus cBOOOTHOTO TaeHHUS.

HanpagneHnne ckopocT pu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHsie padbomuvl

N3ydyeHne HepaBHOMEPHOTO IBUKEHUS C LEIBIO ONPEIECIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOIIEHUS MEXKAY IYTSIMH, NPOWJEHHBIMH TEJIOM 34
MIOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHU IPH PABHOYCKOPEHHOM
JBH>KEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBUXKEHHS MIapUKa B BI3KOW KUJIKOCTH.

N3yuenue nBmxeHus Teia, OpOIIEHHOTO TOPU30HTAIBHO.



Tema 2. Jlunamuxa

[IpuHuun otHocutTenbHOCcTH [amunes. IlepBeii 3akoH  HproToHa.
NHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuii. Bropoii 3akon Herotona
IJI1 MaTepUaIbHOU TOYKHU. Tpetnit 3akoH Hpr0TOHA 111 MaTEpUANIBHBIX TOYEK.

3akoH BceMHupHOro TtsAroteHus. Cuna Ttsxectu. llepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buawsl Tpenus (Mokos, CKOJbXKeHMs, kaueHus). Cuia TpeHUS.
Cyxoe Tpenue. Cuna TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koagpuuuent
TpeHus. Cuia CONpOTUBIICHUS TIPU IBUKEHUM TEJa B XKUJKOCTH WJIU rase.

[TocTynaTenpHOE M BpalaTeIbHOE ABUKEHNUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaileHus. Ilnedo cunbl. YcnoBus
paBHOBECHS TBEPAOIO TEA.

TexHuueckue yCTpOWCTBA U MPAKTHUYECKOE MPUMEHEHHUE: MOIUIMITHUKH,
JBH>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HproToHa.

N3mepenue cui.

Clio’)keHue Cull.

3aBUCHUMOCTbH CHJIBI YIIPYTOCTH OT JedopMariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MMAICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIbKEHHS.

VYcnoBus paBHOBecUs TBEpIOTo Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3yuenue nBmkeHust Opycka 1o HaKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINUX B MPYKUHE U
PE3UHOBOM 00pasiie, OT ux jJaehopMaIuy.

HccnenoBanne yciioBU paBHOBECUA TBEPAOrO TeEJA, WMEIOIMIETO OCh
BpalICHUSI.

Tema 3. 3axonsl coxpanenus é mexaHuke

NMnynbec mMaTepuaibHOM TOYKH (T€da), CUCTEMbl MaTE€pPUATIbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHUE HMITYJIbCA TeJla. 3aKOH COXPAaHEHHUsI UMITYJbCa.
PeaxTuBHOE IBMOKEHHE.

PaGota cuibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi MaTepHalbHONW TOUYKH. Teopema 00 M3MEHEHUU
KUHETUYECKOW YHEPTUH.

[TorennumanbHas DHEPrus. [ToreHumanbHas SHEprus YIPYyTO
nehopMHUpOBaHHON mpyxkuHBL. [loTeHmManbHass dSHeprust Tena BOIHU3U
MOBEPXHOCTH 3EMJIH.

[loTeHuuanbHble U HENOTEHIMalAbHble  cuiibl.  CBs3b  pabOTHI
HEMOTEHUUAIBHBIX CUJ C U3MEHEHUEM MEXAaHWYECKOW SHEPIrHUU CHUCTEMBI TEIN.
3aKOH COXpaHEHUS] MEXaHUYECKOU SHEPTUU.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHnueckne yCTpOMCTBA U MPAKTUUECKOE MPUMEHEHUE: BOJOMET, KOMED,
MPYKUHHBIA MUCTOJET, JBU)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktrBHOE NBUXEHHE.



[lepexoa NOTEeHIMATBHON YHEPTUU B KHHETUYECKYIO U 0OpATHO.

Yuenuueckuii sxcnepumenm, nabopamophuvie pabomol

N3ydeHne abCONIOTHO HEYNPYroro yAapa ¢ MOMOIIBIO ABYX OJUHAKOBBIX
HUTSHBIX MasATHUKOB.

Hccnenosanue cBsi3u pabOThI CHIIBI C U3MEHEHHUEM MEXaHUYECKON SHEPTUU
TeJla Ha IIPUMEPE PACTSHKEHUS PE3UHOBOIO XKI'yTa.

Pa3nen 3. MoJiekyasipaasi pu3uKka ¥ TepMOIMHAMHUKA

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUHU U UX OTIBITHOE
obocHoBanue. bpoyHoBckoe npmwkenue. Juddysus. Xapakrep ABUKEHUS U
B3aMMOJICMCTBUSl YaCTHI] BelleCcTBa. MOJEIU CTPOEHUSI Ta30B, XKUIKOCTEH U
TBEPJBIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITHX MoJjiesei. Macca
u pasmepsl Mosiekyl. KonmnuectBo BeniectBa. [loctossHHas ABorapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temmepatyp
Llenbcus.

Mopens wuaeanpHoro raza. (OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-
KMHETHYECKON TEOpUHU HJICIBHOTO raza. AOCONIOTHAs TeMmIlepaTypa Kak mMepa
CpeHe KMHETUYECKOW SHEPruM TEIUIOBOIO JBMXEHMS 4vacTull rasza. Illkana
temnepatyp KeneBuna. ['azoBble 3akoHbl. YpaBHeHue MenzaeneeBa—
Knaneiipona. 3akon [lanbrona. M3ompoiieccsl B UI€IbHOM Ia3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BelecTBa. ['paduyeckoe TNpe/CTaBICHUE  HM30IMPOLECCOB:
U30TepMa, U30X0pa, u3o0oapa.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OapomeTp.

Ilemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JAUCKPETHOE CTPOCHHE BellecTBa, (pororpaduu
MOJIEKYJI OPraHUYECKUX COEUHEHHUIN.

OmnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JABM)KCHHUS.

Mogaens onbiTa lITepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUSA WJIEaIbHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHsie padbomul

Ornpenenenue Macchl BO3yxa B KJIIACCHOW KOMHATE€ HA OCHOBE U3MEPEHU I
00BEMa KOMHATBHI, TaBJIICHUS U TEMIIEPaTyphl BO31yXa B HEM.

HccnenoBanne  3aBUCHUMOCTH  MEXAY  [HapaMeTpamMu  COCTOSHUS
pPa3peREHHOrO ra3a.

Tema 2. OcHosbt mepmoOUHAMUKU

TepMmoanHamuueckas cucreMa. BHYTpeHHS I SHEPTUS TEPMOIUHAMHUYECKON
CUCTEMBI W CmocoObl €€ wu3MeHeHHs. KomndecTBO TemioTel u pabora.
BHyTpeHHss 3HEprusi 0OAHOATOMHOIO MACAIBHOrO ra3a. Bunpl Temionepenayu:
TEIUIONPOBOJIHOCTh, ~ KOHBEKIUS, HW3JIy4eHUE. YJEIbHAas  TEIJIOEMKOCTH
BemecTsa. KonnuecTBo TEMIOTHI IPU TEILIONEepeaaye.

[Tonsitue 00 ammabatHOM mporecce. [lepBeIif 3aKOH TEPMOIWHAMHUKH.
[IpumeneHne mepBoro 3aK0Ha TEPMOJMHAMHUKHU K u3omporeccam. ['padudeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTuMocTh NMpoLEeCcCOB B MPUPOJIE.



TemmoBble  MamuHbl.  [IpUHOWNBI  OEUCTBUA  TEIUIOBBIX  MAILIMH.
[IpeoOpazoBanusi >HEpruM B TEIIIOBBIX MaminHax. Kosd@uiuueHt monae3Horo
nevctBus TerioBod mamuHbl. [{ukn KapHo u ero ko3@uiMeHT mojae3Horo
JNEUCTBUS. DKOJOTMYECKHE MPOOIEMBI TEMIOIHEPTETUKH.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOpaHus, ObITOBON XOJOAMIHLHUK, KOHIAUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEHW SHEpPruu Tejla MpU COBEPIIEHUU PAOOTHI: BBLIET
mpoOKu U3 OYTBUIKK MO JCHCTBUEM CKaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JATYHHOU TpyOKe MyTEM TpeHHUs (BUIEOAEMOHCTPALNSA).

N3menenne  BHYTpeHHEW  dHeprum  (TemIeparypbl) Tejla  MpH
TeIUIonepeaaye.

OmnbIT 1Mo aanabaTHOMY pPaCHIMPEHUI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil TypOWHBI, JBHUratelis BHYTPEHHEro CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3Mmepenune yaenbHON TEMIOEMKOCTH.

Tema 3. Aepezammuvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHeHcarus. Mcmapenue u kurneHue. AOCOIOTHAS U
OTHOCHUTEJIbHAsl BJIAXHOCTh BO3AyXa. HachlllleHHBINM Tap. YaenbHas TEIIoTa
napooOpa3zoBaHus. 3aBUCHUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tépnoe tenmo. Kpucramimueckue u amopdHble Tena. AHU30TPOMHS
CBOMCTB KpucTaioB. JKuakue kpuctamibl. COBpEeMEHHbIE MAaTEpUAJIbI.
[InaBnenue u kpuctayIM3anus. Y aenbHas TemioTa miasinenus. Cyonumarus.

VYpaBHeHuE TErIoBOro 0anaHca.

TexHuueckne ycTpoWcTBa U NPAKTHUYECKOE INPUMEHEHUE: TMIPOMETP U
IICUXPOMETP, KaJJOPUMETP, TEXHOJIIOTUU MOJYUEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHCJIE HAHOMATEPHUAIOB, 1 HAHOTEXHOJIOTHUH.

Ilemoncmpayuu

CBoiicTBa HaCHIIIEHHBIX MTAPOB.

Kunenuve npv noHWKEHHOM [1aBJICHUU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGnronenre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JlemoHCcTpanyst KpUCTaLJIOB.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomol

N3Mepenne OTHOCUTENIBHOM BIAKHOCTH BO31YXa.

Paznen 4. DiiekTpoAUHAMHUKA

Tema 1. dnekmpocmamuka

DOnekTpu3auus Ten. OJIEKTpUuecKud 3apsia. [[Ba Buaa 3IEKTPUUYECKHUX
3apsiioB. [IpoBOAHUKM, AUAIIEKTPUKHA U MOJYHNPOBOJHUKU. 3aKOH COXPAHEHUS
ANEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue 3apsgoB. 3akoH Kysnona. TodeuHbI 3IE€KTpUYECKUM
3apsia. Dnekrpuyeckoe noje. Hanpsok€HHOCTD aaekTpudueckoro nois. [punnun
CyNepHO3ULUH IEKTPUUECKUX TosIeH. JIMHUM HAPSIKEHHOCTHU AJIEKTPUUYECKOTO
TOJISL.

Pabora cun osmekrpocrarmueckoro mons. Ilorenmman.  Pa3sHocThb
noTeHuuanoB. [IpoBOAHMKM M JHUAIEKTPUKUA B BJIEKTPOCTATUYECKOM TIOJIE.
JlusnexTpuyeckasi IPOHUIIAEMOCTb.



DIEKTPOEMKOCTb. Kongencarop. DIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apssKEeHHOTO KOHJIEHCATopa.

TexHuyecKue yCTpOMCTBA MU IIPAKTUYECKOE NPUMEHEHUE: DJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTpOCTaTUUECKas 3allluTa, 3a3eMJICHUE HJIEKTPONpHOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN aniiapar, CTpPYUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3anmopelicTBre HaRIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE€ 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

JIMANEKTPUKH B AJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTD JIEKTPOEMKOCTH TJIOCKOTO KOHAEHCATOPa OT IION[ax
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus 3apsHKEHHOr0 KOHJIEHCaTopa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

N3Mmepenne anekTpo€MKOCTH KOHIEHCATOpa.

Tema 2. [locmoannwtit 31exkmpuueckuit mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUUYECKUM TOK. YCJIOBUS CYIIECTBOBAHMS DJICKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [TocTOSTHHBIN TOK.

Hanpsixenne. 3akon Oma Jj1s1 ydacTka LS.

DJIEKTPUUECKOE COMPOTUBIICHUE. Y AEIBHOE COINPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAPAIIETBHOE, CMELIAHHOE COCAUHEHUE TPOBOHUKOB.

Pabora »anexrpuueckoro Toka. 3akoH JDxoyms—Jlenma. MoIIHOCTH
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIAsl CUJIa U BHYTPEHHEE COIMPOTHBJIEHUE NCTOYHUKA TOKA.
3akoH Owma i noJHOM (3aMKHYTOM) »siekTpuueckod 1uenu. KopoTkoe
3aMbIKaHHE.

ONEeKTpOHHAsT  MNPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMIepaTypbl. CBEpXIPOBOJUMOCTb.

DJIEKTpUUYECKUM TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX MTYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W NPUMECHas  MPOBOJUMOCTH
noJynpoBOAHUKOB. CBolicTBa p—N-niepexoaa. [loaynpoBoiHUKOBBIE TPUOOPHI.

DONEeKTpUYECKUd TOK B pacTBOpax M  paciUlaBax dJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOIUALIMS. DIICKTPOIIHU3.

DJIEKTpUUYECKUM TOK B ra3zax. CamMOCTOSITENIbHBI U HECAMOCTOSITEIbHBIN
pazpsan. Monuus. [Lazma.

TexHuuecknue yCTpPOWCTBA M NPAKTUYECKOE IIPUMEHEHHE: aMIEpMETP,
BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKA, 3JIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHBICHHS, BaKyyMHBIN
JIMOJT, TEPMUCTOPHI U (POTOPE3UCTOPHI, TTOITYITPOBOTHUKOBBIN JUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAaPSKEHUS.

3aBUCHUMOCTh CONPOTUBJICHUS WIMHAPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIA TTOTIEPEYHOr0 CEUCHUSI U MaTeprala.

CwmenianHoe COeIMHEHUE TPOBOIHUKOB.

[Ipsamoe wu3MepeHne HIEKTPOABMXKYIIEH cuibl. KopoTkoe 3amblkaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAUMOCTB 3TEKTPOJIUTOB.

HckpoBoii pa3psil 1 MpOBOJAMMOCTb BO3AyXa.



OaHOCTOPOHHSS TPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomol

N3yyeHue cMEeaHHoro COeJUHEHUSI PE3UCTOPOB.

N3mepeHne 3eKTpOoABMKYILIEH CHIIbI HCTOYHHUKA TOKA M €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexknpeaMeTHbIe CBA3U

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 kinacce ocyliecTBiIseTcs C
y4ETOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBSA3€H C KypcamMu MaTeMaTHKH,
OuoJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBA3aHHbIE C U3yUYEHUEM METOJIOB HAyYHOT'O
NO3HAHUS: SIBJICHUE, Hay4YHbIH (akT, runote3a, pu3nyeckas BeITUUYMHA, 3aKOH,
Teopusl, HAOI0IeHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelleHHe CHUCTEMbl YpaBHEHUH, JHHEWHAs QyHKUUA,
napabosna, runep0oia, ux rpadUKu U CBOMCTBA, TPUTOHOMETPUUYECKHUE (PYHKIIMH:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOJIECTBO, BEKTOPHI M MX MPOEKIUU HA OCHU KOOPJIMHAT, CJII0)KEHHE BEKTOPOB.

buonozusn: mexannueckoe IBMKEHHE B )KUBOU nipupoae, nuddysus, ocmoc,
TEIUIOOOMEH  JKHUBBIX  OpPraHM3MOB  (BUIBI  TEIUIONEpEe[aud, TEeIIOBOE
paBHOBECHE), JIEKTPUUYECKUE SBIICHUS B )KUBOU MPHUPOJIE.

Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOEHHUE aTOMOB M MOJEKY,
MOJIb BEIIECTBA, MOJISIPHAsi MAcCa, TETJIOBbIE CBOMCTBA TBEPABIX T, )KUIKOCTEH
Y ra30B, 3JIEKTPUUYECKHUE CBOMCTBA METAJNIOB, SJIEKTPOJIUTUYECKAS TUCCOIUAIIUS,
rajlbBaHUKA.

l'eoepagpus: BIaxHOCTb BO3/yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: ipeoOpa3oBaHUe IBUKEHHUM C UCIIOIb30BAaHUEM MEXaHU3MOB,
y4€T TpeHHUs B TEXHUKE, MOJLIMITHHUKH, MCIIOJIb30BAHHWE 3aKOHA COXPAHEHUS
UMIIyJbCa B TEXHHUKE (pakeTa, BOJOMET U JApPYrue), ABUTATEIb BHYTPEHHETO
CropaHus, IapoBas TypOuHa, OBITOBOH XOJOAWIBHUK, KOHIUIIMOHED,
TEXHOJIOTUU TIOJIy4EHHUS COBPEMEHHBIX MaTepuajlioB, B TOM  YHCIE
HaHOMaTepUajoB, U HAHOTEXHOJIOTUH, FIEKTPOCTaTUYECKas 3allINUTa, 3a3€MJICHHUE
AJIEKTPONIPUOOPOB, KCEPOKC, CTPYWHBI NPUHTEP, 3JIEKTPOHArpeBaTEIbHBIC
IPUOOPHI, IIEKTPOOCBETUTEIIHLHBIC IPHUOOPHI, TaIbBAaHUKA.

11 KIIACC

Pa3znea 4. Di1eKTpoAMHAMHUKA

Tema 3. Maznummnoe noe. IneKmMpoOMazHUMHASA UHOYKUUA

Iloctoguuple MaramTel. B3anmMonencTBHE IOCTOSHHBIX  MAarHWTOB.
MarautHoe nose. Bektop MarHuTHOW MHAYKUMH. [IpuHumn cynepnozunuu
MarHuTHBIX NoJyied. JInHMM MarHuTHOM MHAYKIUU. KapTuHa TUHUNA MarHUTHOU
WHAYKIUH MOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe T1oJie TPOBOJHMKA C TOKOM. KapTuHa JIMHHUN WHAYKIUW
MarHuTHOTO TOJS JJIMHHOTO MPAMOIO MPOBOJHHUKA W 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJIHUKA, KAaTYIIKUA ¢ TOKOM. OnbIT OpcTeaa. BzanmoaencTBiue mpoBOJHUKOB
C TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HalpaBJICHHUE.

Cuna JlopeHua, e€ Moayiab W HampaBlieHHE. J[BH>KeHHE 3apsiKEHHOU
YaCTHUIIBI B OTHOPOJTHOM MarHuTHOM mosie. Pabota cuibl Jlopenia.



SIBiieHMEe DIEKTPOMArHUTHOW MHAYKUMHU. IIoTOK BEKkTOpa MAarHUTHOU
WHIYKIMHU. OJIEKTPOIBHKYIAs CHJIA HHAYKUHH. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe snekTpruueckoe moiie. DJIEKTPOABWKYINAS CHJIA WHIYKIUU B
IIPOBOJHHUKE, IBUKYIIEMCS IOCTYNIATEIBHO B OJHOPOJIHOM MarHUTHOM IIOJIE.

ITpasuno Jlenna.

NHayKTUBHOCTE. fIBIEHME CaMOMHIYKIMU. OJIEKTPOJBMXKYIIAS CHIIA
CaMOMHAYKIIUH.

DHEeprus MarHUTHOTO NOJIL KaTYIIKH C TOKOM.

DIJIEKTPOMArHUuTHOE TOJIE.

TexHuuecknue yCTpOMCTBA U IIPAKTUYECKOE IIPUMEHEHHUE: IIOCTOSIHHBIE
MAarHMThl, 3JIEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIU DIEMEHTApPHBIX
YacTUll, UHAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOIO MyYKa MarHUTHBIM TOJIEM.

JIMHUY MHIYKIMY MAarHUTHOTO TTOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHnE IEKTPOMArHuTHOW MHIYKIUU.

[IpaBuiio Jlenua.

3aBUCHUMOCTb AJEKTPOABMIKYIIEH CHIIBI HHAYKIUN OT CKOPOCTH U3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrieHne CaMOMHAYKLIUH.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3ydyeHrne MarHuTHOTO NOJIsE KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIeHUS 3JIEKTPOMAarHUTHON WHAYKLUH.

Pa3pnen 5. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble KO1e0AHUS

KonebarensrHass cucrema. CBOOOIHBIE MEXaHUYECKHE KOJICOAHUS.
I"apmonunueckue konebanus. [lepron, yactoTa, aMIIuTyaa u ¢asza KoneobaHui.
[IpyxuHHBIN MasiTHUK. MaTeMaTH4eCKuii MassTHUK. Y PABHEHUE TAPMOHUYECKUX
kosiebanuii. [IpeBparenre sHepruy Py rapMOHUYECKUX KOJICOaHUSX.

Konebarenpubiii kouTyp. CBOOOAHBIC SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJICATbHOM KOJIeOaTeTbHOM KOHType. AHAJIOTHUS MEXKIYy MEXaHUYECKUMU U
ANEKTpOMarHuTHeIMH KosieOanusmu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPIuM B UJEaTBbHOM KOJe0aTEeIbHOM KOHTYpE.

[IpencraBnenne 0  3aTyxarommx  KojeOaHUSX.  BBIHYXIEeHHBIE
MexaHn4eckue KosieOanusa. Pe3oHanc. BbeIHYXIIEHHBIE 53JEKTPOMArHUTHBIC
KoJIeOaHwmsl.

[lepemennbiii TOK. CHUHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYJHOE W JEUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKa W
HaIpPSKEHUS.

Tpauchopmatop. [IpousBoxacTao, nepeaaya " noTpebJieHne
ANEKTPUYECKOW DHEPruu. OKOJOTMYECKUE PUCKU TMPU  MPOU3BOJICTBE
anekTpodHeprun. KynbTypa HCMOIb30BaHUS 3JIEKTPOIHEPTUA B MOBCEIHEBHOM
KU3ZHHU.



TexHuyeckue yCTpoOMCTBa U IIPAKTUYECKOE NPUMEHEHUE: IEKTPUUECKUIN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JJUHUU JJIEKTpONEpeaay.

Jlemoncmpayuu

UccnenoBanne mapameTpoB Ko0JI€OATENbHOM CUCTEMbl (MPYXKUHHBIA WU
MaTeMaTUYeCKUN MasTHHK).

HaGmronenue 3aTyxaronmx KojaeoaHu.

HccnenoBanue cBOWCTB BBIHYKICHHBIX KOJIEOAHUH.

HaGmonenue pe3onanca.

CB0OOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHMUSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HANPSDKEHHSI OT BPEMEHH )
JUTSL DJIEKTPOMArHUTHBIX KoJIeOaHUM.

Pe3onanc npu mnociaegoBaTEIbHOM COEIMHEHUM PE3UCTOPA, KaTyIIKH
WHYKTUBHOCTH M KOHJEHCATOPA.

Mopens IMHUM 3JIEKTPOIIepeIayn.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomuol

HccnenoBanue 3aBUCMMOCTH MEPUO/IA MAJIBIX KOJI€OAHUM Ipy3a HA HUTH OT
JUTMHBI HUTU U MAcChI TPpy3a.

HccnenoBaHne mNEpeMEHHOTO TOKa B LENM U3  MOCIEI0BATEIbHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKN U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBLE 80JIHbL

MexaHnueckue BOJHBI, yclioBHs pacnpoctpaHenus. [lepuoa. CkopocTsb
pacnpocTpaHeHus: W JAjuHA BOJHBL. llomepedyHble W TPOJOJIBHBIE BOJIHBI.
Nurtepdepennus u qudpakims MeXaHUIIECKUX BOJTH.

gByK. CxkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. Tem6p 3ByKa.

DNEKTPOMArHUTHBIE BOJHBI. YCIIOBHUS M3IYyYEHHS DJIEKTPOMArHUTHBIX
BOJIH. B3anmuas opueHtanus BekTopoB E, B, V B 35IeKTpOMarHuTHOM BOJIHE.
CBoiiCTBa JEKTPOMAarHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIIEHUE, MOJISPU3ALINS,
mudpakuus, uarepdeperius. CKopocTh EKTPOMArHUTHBIX BOJIH.

[IIkana 31€KTPOMAarHUTHBIX BOJH. [IpMeHeHNe 3JIEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeNeBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckne yCTpoOiCTBa M NPAKTUYECKOE MPUMEHEHUE: MY3bIKAIbHbIE
UHCTPYMEHTHI, YIbTPa3BYKOBasl AUArHOCTHKA B TEXHUKE U MEAULMHE, paaap,
paauonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBU-nieun.

Jlemoncmpayuu

OO6pazoBaHue U pacrpoCTpaHEHUE MOTIEPEYHBIX U MPOIOTHHBIX BOJIH.

KoneOG:mromeecs Te10 Kak UICTOUYHUK 3BYKa.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinm u Audpakiiny MeXaHUIeCKUX BOJTH.

3BYKOBOM pe30HAHC.

HaGmronenne cBsi3n TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTUTYION U
94acTOTO# KoJIeOaHUH.

UccnenoBanre  CBOIMCTB  DJIEKTPOMArHUTHBIX  BOJIH:  OTpa)K€HUE,
MpesIoMIICHHUE, MOIspu3aIus, Tudpakius, THTephepeHITHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonuHerHOE pacnpOCTpaHEHHE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToueuHbIl HCTOYHHK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTtpoenue nzoopaxeHuii B
IJIOCKOM 3€pKaje.



[Ipenomiienne cBeta. 3aKkOHBI MpeNOMJIEHUS cBeTa. AOCOIIOTHBIM
nokasarensp npenomiieHust. [lonHoe BHyTpeHHee oTpaxkenue. [IpeaenbHblid yron
MOJIHOTO BHYTPEHHETO OTPAKECHUS.

Hucnepcust ceeta. ClnoxHbIi coctaB 6enoro ceera. L[Ber.

ColOuparomiue W pacceuBaroliue JuH3bl. ToHKass nuH3a. DOKycHOE
pPacCTOSIHME W ONTHUYECKas cujla TOHKOW JHH3bIL. [locTpoenue nzoOpaxeHuil B
coOuparoumMx U paccerBarouX JuH3ax. DopMyrna TOHKOW JTUH3bI. Y BEIMUYEHUE,
JlaBacMoe JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKON ONITUKHU.

BonnoBass ontuka. MuaTtepdepeniuus ceta. KorepeHTHbIe HCTOYHUKH.
YcnoBuss HaOMIOEHUST MAaKCUMyMOB M MHUHHUMYMOB B HHTEp(EpPEHIIMOHHOMN
KapTHUHE OT ABYX CHMH(a3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakius cBera. udpaxiuonHas pemérka. YcioBue HaOMIOACHUS
IJIaBHBIX MAaKCUMYMOB MpH TaJ€HUM MOHOXPOMAaTUYECKOrO0 CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTpPOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, MPOSKIIMOHHBIA armapar, MUKPOCKOM, TEJIECKOI, BOJOKOHHAs
onTHKa, TU(paKIIMOHHAS PEHIETKA, TOJISIPOUI.

Llemoncmpayuu

[IpsamonrHeliHOE pacpoCTpaHeHUE, OTPAKEHUE W MPEIOMJICHUE CBETA.
Ontrueckue mpudopHI.

[TonHOe BHYyTpeHHEE OTpakeHue. Moieslb CBETOBOA.

HccnenoBanue cBOCTB M300paKeHUI B JIMH3AX.

Mojaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmonenne natepdepeHinm cBera.

HaGmonenue nudpakium ceera.

HaGmronenue nucriepcuu cBeta.

[TonydyeHune cnekTpa ¢ TOMOIIBIO IIPU3MBI.

[Tony4yeHnue cnekTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nmonsipu3aiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHie pabomol

N3mepenue nokasaresns NpeoMIICHUS CTEKJIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HaGmonenue nucnepcnn cBera.

Pa3nen 6. OcHOBBI cIeNMAJIbHON TEOPHH OTHOCUTEIbHOCTH

['paHubl TPUMEHMMOCTH  KJIIACCHYECKOM  MexaHukd. [locTynarts
CIIELIUATIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOIYJS CKOPOCTH
CBETa B BaKyyMe, IPUHIINI OTHOCUTEIbHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHHU U
COKpAaIlleHUE JIJINHBL.

DHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl C DJHEprued M HMMIYJIbCOM PEISITUBUCTCKON YacCTHUIIBI.
DHeprus moKosl.

Pa3znen 7. KBanToBas ¢pu3unka
Tema 1. Dnemenmul K6AHM OGO ONMUKU
®otonsl. Popmyna Ilmanka cBs3m sHeprum (POTOHA C €ro YacTOTOH.
DHeprus ¥ UMITYJIbC (POTOHA.



OtkpeiTe U uccienoanue Qorodpdexra. OmbiTel A. I'. Cronerona.
3akonbl GotorpPexra. YpaBHeHue ODiHiTerHa 11 poroaddekra. «KpacHas
rpanuna» ¢potodddexra.

Hasnenue ceeta. OnwiTel I1. H. JIeGenena.

XUMHYECKOE IEMCTBUE CBETA.

TexHuveckne yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, COJIHEUHAas 6aTapesi, CBETOAUOI.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHET0 (GoTOAPeKTa.

Creroauos.

Conuneunas Gartapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pezepdopaa mo paccesHuro o -4acTHII.
IInanetapnas monens aroma. [loctynatsl bopa. M3nydenue u moriomieHue
(GOTOHOB TIpH TIEpPEeX0jie aToMa C OJHOTO YPOBHS DHEPruUu Ha Jpyrou. Busi
criekTpoB. CHEKTp YpOBHEN SHEPTrUM aTOMa BOAOPO/IA.

BonnoBeie cBoiictBa wactull. Bomuaesl e bpounsa. Kopnyckynspro-
BOJTHOBOM JTyaJin3M.

CnoHTaHHOE U BBIHYKIEHHOE U3JTy4YCHUE.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: CIEKTPaIbHbIN
aHau3 (CIEKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITBIOTED.

Llemoncmpayuu

Mogens onsita Pesepdopaa.

Ornpenenenue JIMHBI BOJHBI JIa3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopHie pabomol

HaGmonenne nuHeM4aToro cuekrpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTBI, JI0Ka3bIBAIOIIUE CIIOXKHOCTh CTpOEHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OmbITel  Pedepdopna 1o  ompeneneHuI0  cocTaBa
paanoakTuBHOrO wu3nydeHus. CBoicTBa anbda-, Oera-, ramMMa-u3ITy4CHHUS.
BnusiHue pannoakTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIPOTOHA M HelTpoHa. HykinoHHas Moaens siapa [ eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnan. DNEKTPOHHBIMN W TO3WTPOHHBIN OeTa-pacman. [amma-
U3JIy4yeHue. 3aKOH pPaJMOaKTUBHOTO pacraja.

DHeprusi CBSI3M HYKJIOHOB B siipe. SAnepubie cuibl. Jledekt Macchl sipa.

SnepHble peakuuu. /leneHue u cUHTE3 AAEP.

Anepusiii peaktop. TepmosnepHbiii cuHTe3. [Ipo0aeMbl U MEPCIIEKTHUBBI
SAIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI IAEPHON SHEPTreTUKH.

DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOMIOICHUS U PETUCTPAITUH dJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIE B3aUMOJEHCTBUSA. EMUHCTBO (U3HUECKON KapTHHBI
MHpa.

TexHnueckne yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: JO3UMETD,
Kamepa BunbcoHa, siiepHblid peakTop, arToMHas 0omMo0a.

Jlemoncmpayuu
CU€TurK HOHU3UPYIOIINUX YACTHUILI.
Vuenuueckuii sxcnepumenm, nabopamophvie pabomuwl



HccnenoBanue TpekoB yacTull (110 TOTOBBIM oTorpadusim).

Pa3jen 8. DiieMeHTBI aCTPOHOMUHU U ACTPOPU3NKHU

Ortanbel pa3BUTHUS acTpoHOMHUU. lIpukiiagHOE W MUPOBO33PEHUYECKOE
3HAYEHHUE aCTPOHOMMUMU.

Bun 3Bé3qH0r0 Heba. Co3Be3aus, sipkue 3BE3/bI, MJIAHETHI, UX BUAUMOE
JBH>KCHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTb. McTtounuk sHeprum ConHia v 3BE3.
3BE311bI, UX OCHOBHBIE XapAKTEPUCTUKHU. JlMarpamMma «CIIEKTpalbHBIM Kilacc —
CBETUMOCTbB». 3BE3/bI IIABHOM MOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJISI 3BE3]] TJIABHOW MOCJIEA0BATEILHOCTU. BHYTpEHHEE CTpOEHUE
3BE31. COBpEMEHHBIE PEACTABICHUS O TPOUCXOKIACHUH U 3BOOIMU COTHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mueunsiii [1yTe — Hama ['anaktuka. Ilonoxenune u npuxenue ConHIa B
lNamakrtuke. Tunsl ramaktuk. Paguoramaktruky u kBa3zapbl. YEpHBIE ABIPHI B sIApax
rajakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa66na. PaszOeranue
ranakTuk. Teopus bonbuioro B3peiBa. PenukroBoe nsiyyeHue.

Macmtabnas ctpykrypa BeenenHnoii. Meraranaktuka.

Hepeménnbie mpobiieMbl aCTPOHOMUH.

Vyenuueckue nabnooenust

HaGmonenust HEeBOOPYXKEHHBIM TIJIa30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
OPWIOXKEHUN IS ONpeeNieHus] TOJIOKEHHUs] HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE c03Be3usi CeBEpHOro MOJymapuss M sSpKue
3BE3/BI.

Ha6monenus B Teneckon Jlyasl, minaner, Maeunoro I[lyTu.

O6o00maromee NOBTOpPeHNE

Ponb ¢u3uku U acTpoHOMUM B HIKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHOM M 3THUYECKOW cdepax NesTeTbHOCTH YeJIOBEeKa, POJb M MECTO
GU3UKM W acCTPOHOMHHM B COBPEMCHHOW HAy4YHOW KapTUHE MHpaA, POJIb
bu3uveckor Teopur B GOPMHUPOBAHUYU TPEACTABICHUN O (PU3HYECKON KapTHHE
MHUpa, MECTO (PU3NYECKOW KApTUHBI MHpa B OOIIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyliecTBIseTcs C
YYETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypCaMH MAaTEMAaTHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTUH.

Meoswxcnpeomemmnvle nonsimus, CBSI3aHHBIE C U3YUYEHUEM METOJ0OB HAYYHOTO
MO3HAHUSA: SBIICHWE, HAYYHBIA (aKT, TUIOTE3a, (PU3UUecKas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOICHHE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJICIb, N3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHHM, TPUTOHOMETPUUYECKHUE
byHKITHN: CHHYC, KOCHUHYC, TaHI'€HC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPBI U UX MPOECKIIMU HA OCH KOOPJWHAT,
CJIO)K€HHE BEKTOpPOB, MPOU3BOAHBIE DJIEMEHTApHbIX (YHKIUH, MPU3HAKU
MOI00MS TPEYTOJIFHUKOB, OTIPE/IETICHIE TIOMIA U INTOCKUX (DUTYp 1 00BEMA TeTT.

buonoeus: >nekrpudeckue sIBIEHUS B )KUBOW MPUPOJIE, KOJIeOATeIbHbIE
JNBH>KEHUS B )KUBOM MPUPOJIE, ONTUYECKUE SBIECHUS B ) KUBOM IPUPOJIE, IEVICTBHE
paaranuy Ha )KUBbIE OPTaHU3MBI.



Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPUCTAUIMYECKAs CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMUECKOW  PEIIETKH,
CIIEKTpaJIbHbIN aHAJIN3.

l'eocpaghus: MarHuTHblE MONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
doTochEMKA 3€eMHOM MTOBEPXHOCTH, IIPEACKa3aHUE 3eMIIECTPSICEHUM.

Texnonocusa: JNVWHAM DIEKTpoOIEpenad, I'€HEpaTop MEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTENb, UHAYKIMOHHASA [€4b, pajap, paauolpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-neub, mpoeKIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA,
coJiHeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA INPOI'PAMMDBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenue yuebHoro mpeamera «Dusmka» Ha ypoBHE CpeIHEro OOIIeTro
oOpazoBanus (6a30BbIN YPOBEHB) JOIKHO 00ECTICUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METANIPEIMETHBIX U MTPEAMETHBIX 00Pa30BaTEIbHBIX PE3YJIBTATOB.

JIMUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pPE3yJIBTaThl OCBOEHUS YydeOHOro mnpeamera «Du3nKa
JOJDKHBI ~ OTpa)xaTb  TOTOBHOCTH M CIIOCOOHOCTh  OOy4Yaroniuxcs
PYKOBOJICTBOBAThCSI C(POPMUPOBAHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHCHTAIIMH, MO3UTHBHBIX BHYTPEHHUX YOCKICHHIA,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IICHHOCTSIM POCCHUHCKOrO 0OIIecTBa,
pacIIMpeHrue JKU3HECHHOTO OINbITa M OMbITAa JEATECIBHOCTH B IPOIECCE
peanu3alii OCHOBHBIX HAIlPaBJICHUN BOCIHUTATEIBHON JCSITCIBHOCTH, B TOM
YKCJIC B YACTH:

1) rpaaaHCKOTro BOCTIMTAHUS

c(hOpPMHPOBAHHOCTD T'PAXKTAHCKOM TTO3UITUN 00YJAFOIIETOCS KaK aKTHBHOTO
¥ OTBETCTBCHHOTO YJICHA POCCUHCKOTO 00IIECTBa;

NPUHITHE TPAJAMIIMOHHBIX  OOIICYEIIOBEYCCKUX TI'yMAaHHCTHUCCKUX |
JEMOKPaTHYECKUX IIEHHOCTEH;

TOTOBHOCTBH BECTH COBMECTHYIO JICITEILHOCTh B MHTEPECax TPakJaHCKOTO
o0IIIecTBa, y4aCTBOBATh B CAMOYITPABIICHUU B 00pa30BaTeIbHONM OpraHU3aIliH;

yMEHHE  B3aUMOJICHCTBOBATh C  COIMAIBHBIMH  HHCTUTYTaMHd B
COOTBETCTBHH C MX QYHKIHMAMH ¥ HA3HAUECHUEM;

TOTOBHOCTH K TYMaHUTAPHOW U BOJIOHTEPCKOM NIEATEITHHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

cOPMUPOBAHHOCTE  POCCHUCKOMH TpaXkIaHCKOH UJICHTUIHOCTH,
aTPUOTH3MA,

LICHHOCTHOE OTHOLICHHE K TOCYIAPCTBEHHBIM CHMBOJIAM, OCTHKEHHSIM
POCCUHCKHMX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUS, STUIECKOTO TIOBEICHUS;

CIIOCOOHOCTh OIIEHWBATh CUTYallMI0 ¥ TIPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUCHTHPYSICHh HA MOPAIBHO-HPABCTBCHHBIC HOPMBI M IICHHOCTH, B TOM YHCJIC B
NEATENBHOCTA YYEHOTO;

OCO3HAHHE JTUYHOT'O BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMS

ACTETHYECKOE OTHOIIEHWE K MHPY, BKJIIOYas JCTETHKY HAYyYHOTO
TBOPUYECTBA, MPHUCYIIETO (PU3NYECKOI HAyKeE;

5) TPyA0BOr0 BOCIUTAHUS:

MHTEPEC K PA3InYHBIM C(hepaM NpopecCHOHAIBHON ACSATENBHOCTH, B TOM
quClie CBSA3aHHBIM C (DU3WKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM
BBIOOp Oynmymield mpogeccuu W Pealn30BBIBATH COOCTBEHHBIE KU3HCHHBIE
TUTaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHIO B 00JIaCTH
(GU3MKH HA TIPOTSHKCHUN BCEH JKHU3HU,

6) 3K0JI0rM4ecKOro0 BOCIIUTAHUS:



c(OpPMHUPOBAHHOCTh 3KOJIOTHUECKOW KYJIbTYpbl, OCO3HAHUE TJI00ATBLHOTO
XapakTepa FKOJIOTHYECKUX MpooiieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUN B OKPYXKAIOLIEH CpPENE Ha
OCHOBE 3HaHMS LEJeH YCTOMYMBOIO Pa3BUTHSI YEIIOBEUYECTBA;

pacIIMpEeHUE OMbITa IEITEILHOCTH IKOJOTMUECKON HAMPABICHHOCTH Ha
OCHOBE UMEIOIIMNXCSI 3HAaHUM 10 (Pu3nKe;

7) HEHHOCTH HAYYHOI'0 TIO3HAHMS

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKON HAYKU;

OCO3HAHUE IIEHHOCTHM HAy4YHOU JESITEIbHOCTH, FOTOBHOCTh B IPOLIECCE
u3ydeHus (U3UKU  OCYIICCTBISTH MPOCKTHYH) U  HCCIENOBATEIbCKYIO
NEATENbHOCTh UHANBUIYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Ba3oBble Jornueckue a1eMcTBHUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBATh M aKTyaJIU3UPOBaTh  IMpobJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAeysiTh LU ACSTEIbHOCTH, 3aJ1aBaTh MApAMETPhl U KPUTEPUU UX
JIOCTYKEHMS,

BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B pacCcMaTPUBAEMbBIX
(bU3UYECKUX SBJICHUSX;

pa3pabaThiBaTh IJIaH PEIISHUs MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHabHBIX U HEMaTEePUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTh, OIICHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LIEJISIM, OLICHUBATh PUCKH MOCJIEICTBUH AEATEIILHOCTH;

KOOPJMHUPOBATh M BBIMOJHATH PAbOTy B  YCIOBUAX peabHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HCHHBIX MPOOIIeM.

Ba3oBnble uccienoBareibckue AeCTBHA.

BJIaJIETh HAYYHOW TEPMMUHOJIOTHEH, KIIIOYEBBIMU MOHATUSIMUA U METOJAMHU
bu3IecCKol HAYKH,

BJIQJICTh HaBBIKAMH y4eOHO-HCCIIeI0OBATEIbCKOM u MPOEKTHOMN
NEATeTbHOCTH B 00JlacTH  (DU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITCIbHOMY TIOMCKY METOJIOB PEIICHUS 3a/1a4 (PU3UICCKOTO COACPIKAHMS,
MIPUMEHEHMIO PA3JIMYHbIX METOJIOB MTO3HAHUS,

BJIQJICTh BUJAMHU JICITEILHOCTH MO TOJYYEHHI0O HOBOTO 3HAHMS, €ro
HHTEPIPETAllUd, TPEOoOpPa30OBaAaHUIO W NPHUMEHEHHUIO B Pa3IMYHBIX yYEOHBIX
CUTYaIUAX, B TOM YHCJIC IPU CO3TaHUHU YUSOHBIX IPOSKTOB B 00JIaCTH (PU3HKU;

BBIABJISITh NMPUUYUHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIu3UpoBaTh 3ajavy,
BBIJIBUTaTh TUIIOTE3y €€ pEelIeHMs, HaXOJAUTh apryMEHTHI JJIsl JOKa3aTelbCTBA
CBOUX YTBEPXKJACHUM, 3a]1aBaTh MapaMeTphbl U KPUTEPUHU PELICHUS;

aQHAJIM3UPOBATh IMIOJYYEHHBIE B XOJI€ PEIICHUs 3aJauyd pPe3ybTaThl,
KPUTHYECKH OIICHUBAaTh HX JIOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSIX;

CTaBUTh W (POPMYJIUPOBATH COOCTBEHHBIC 3aJayd B 00pa3oBaTEILHOU
NEATeIILHOCTH, B TOM YHUCJIC TIPH U3YYCHUN (DU3UKH;

JlaBaTh OIIEHKY HOBBIM CHUTYaIHsSIM, OIIEHUBATh MPUOOPETEHHBIN OIIBIT;



yMETh TMEPEHOCUTHh 3HaHMUS TO (Qu3NKe B MNPAKTUYECKYIO OOJaCThb
KU3ZHEICATEILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJICH, IPEAJIaraTh OPUTHUHAIIbHBIC TTOAXO/IbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIIUE AIbTEPHATUBHBIC PEIICHHUS.

Pab6ora ¢ undopmanueii:

BJIAJIETh HABBIKAMU MOJy4eHUs: HHOOpMANU (GU3UIECKOTO COACPKaHUS U3
HMCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSITEILHO OCYIIECTBIISITh MOMUCK, aHAJIM3,
CHUCTEMATHU3alUI0 U MHTEPIpPETalni0 HHOOPMAIIMN PA3IMUYHBIX BUAOB U (OpM
MIpeCTaBICHNUS;

OIICHUBAThH JIOCTOBEPHOCTh MH(POpMAIINH;

UCIIOJIB30BaTh CPEJCTBA HMH(POPMAIMOHHBIX © KOMMYHHKAIIMOHHBIX
TEXHOJIOTHI B PEIICHUN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3alay C COOJII0ICHHMEM TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECYpPCOCOEPEKEHUS, TMPABOBBIX M ITUYECKUX HOPM, HOPM
UH(GOPMAIIMOHHON 6€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COACPKAHHUS B Pas3lUYHBIX (popmMarax ¢
y4éTOM Ha3HaueHuss WHPOpPMAIlUM U  IICJICBOM  ayJIUTOPUHU, BbIOUpas
ONTUMAaIBHYI0 (OPMY MPECTABICHUS U BU3yaJIU3aIIUH.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe eiicTBUSA:

OCYIIECTBJIATh OOIIEHWE Ha YpoKax (U3NKK W BO BHEYPOUHOU
JIEATSIILHOCTH

pacrio3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyalldd W CMST4YaTh
KOH(DJIUKTHI,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJ/ICTB;

MOHKWMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUIYAIbHOMN
paboTHI;

BBLIOMPATh TEMATUKY U METOJBl COBMECTHBIX JICUCTBUU C y4€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXXJ0r0 YieHa KOJUICKTUBA;

IpUHUMATh 1€MW COBMECTHOM JICSATEJIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh JECUCTBUS IO €€ JNOCTHMIKCHHUIO: COCTaBJAThH IUIAH JCHCTBHM,
pacrpenensaTh pojau C y4éToOM MHEHUH YYaCTHHKOB, OOCYXJaTh PEe3yJbTaThl
COBMECTHOMU padOTHI;

OIIEHUBATh Ka4€CTBO CBOETO BKJIaJa M Ka)XJOTO y4YacTHHKAa KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3pad0TaHHBIM KPUTECPHSIM;

npejjaraTb HOBBIE MPOEKTHI, OIEHUBATh HJAEU C IO3UIIUM HOBHU3HBI,
OPUTHMHATIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEICHUE B PA3IUYHBIX
CUTYAITUAX, IPOSBIATH TBOPUYECTBO U BOOOpaKeHHE, OBITh HHUIIMATHBHBIM.

PeryJsiTUBHBbIC YHHBepPCaJbHbIC Y4eOHbIE AeiiCTBUSA
CamMoopranusanus:

CaMOCTOSITEIbHO OCYIIECTBIISATh IO3HABATENIbHYIO AESATEILHOCTH B 00J1aCTH
GU3MKM W aCTPOHOMHH, BBIABISITH MPOOJEMBI, CTaBUTh W (POpMyIHpOBaATH
CcOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEIICHUS PACUETHBIX U KAaUECTBEHHBIX
3a/1a4, TUIAH BBIMIOJIHEHUS MPAKTAYECKON paboThl € Y4YETOM HUMEIONIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEATIOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM;



pacimupsTh paMK{ y4eOHOTO peaMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHHH,

JenaTh OCO3HaHHBIM BBIOOp, ApryMEHTHpPOBATh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 3a pEIICHHUE;

OLICHMBATh MPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IPYIULIUU B OOJACTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYIbTYPHBIH YPOBEHb.
CaMOKOHTPOJ/Ib, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAIlHsIM, BHOCUTh KOPPEKTHBHI B ACSITEILHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEISM;

BJaJ€Th HaBbIKAMHU IO3HABaTEJbHOM pediekcuu Kak OCO3HaHUs
COBEpIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX MPOIECCOB, MX PE3yJIbTaTOB U
OCHOBAHU;

UCIIOJIb30BaTh NPUEMBI peiieKCHH AJI OLICHKU CUTYalliu, BEIOOpAa BEPHOTO
peleHus;

yMEThb OILIGHWBAaTh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHHUS MO0 UX
CHIDKEHUIO;

NPUHAMATh MOTHUBBI M ApryMEHTHl JPYTUX MPH aHajIu3e pe3yibTaToB
NEeSITEbHOCTH;

NPUHUMATH ce0s, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOWHCTBA;

NPUHAMATh MOTHUBBI M apryMEHTHl JIPYTUX IPH aHaJIu3e pe3yIbTaToOB
NEeSITEebHOCTH;

NPU3HABATH CBOE MPABO M MPABO JPYTHX HA OLTHOKH.

B nporiecce nocTukeHUs TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MTPOTPAMMBI
no ¢u3MKe Ui YPOBHSA CpeaHero oliiero oOpa3oBaHus y OOyYarommXxcs

COBEPIIEHCTBYETCS HMOITMOHAJIBHBIN UHTEIJIEKT, MpeAnoIararommii
c(hOpMHPOBAHHOCTD:
CaMOCO3HaHMs,  BKJIIOYAIOMIETO  CIMOCOOHOCTh  TMOHMMATh  CBOE

HMOIIMOHAILHOE COCTOSIHUE, BHJETh HAIpaBICHUS pa3BUTUA COOCTBEHHOMU
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

CaMOpETyJIUPOBaHMs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHUE, CIIOCOOHOCTH aJaNnTUPOBATBCS K
AMOIMOHATLHBIM U3MEHEHUSM U TIPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMJICHHUE K TOCTHKCHHUIO LIEeTTN
U ycrexy, ONTUMHU3M, HHUITUATHBHOCTH, YMEHHUE JCHCTBOBATH UCXOISI U3 CBOMX
BO3MO>KHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CMOCOOHOCTh MOHMMATh AMOIMOHAIBHOE
COCTOSIHUE JIPYTUX, YIYUTHIBATh €r0 IPH OCYIIECTBICHUHU OOIIECHHSI, CTIOCOOHOCTh
K COYYBCTBHIO U COTIEPEIKUBAHUIO;

COIIMANIHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIOCOOHOCTH  BBICTPaMBAThH
OTHONICHUS C APYTUMH JTIOJbMHU, 3a00TUTHCS, IPOSBIATh UHTEPEC U pa3periaTh
KOH(DIUKTHI.

HNPEAMETHBIE PE3YJIbTATBI

K xonmy obyuenus B 10 kiacce mpenMeTHbIe pe3yJdbTaThl HAa 0a30BOM
YPOBHE JTOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCST YMEHH:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTHHBI MUpPA, B PAa3BUTHU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOU JIESITEIbHOCTH JIOJIEH;



YUHUTHIBATh TPAHUIBl TMPUMEHEHUS H3YUYCHHBIX (PU3MUECKUX MOJIEINICH:
MaTepualibHas TOYKa, WHEpUUAlbHAs CUCTEMa OTCU€Ta, aOCOJIOTHO TBEPIOE
TE€JIO, WUICAIbHBIM ra3, MOJEIU CTPOECHHUS Ta30B, KUIAKOCTEU U TBEPIBIX TEIl,
TOYEUHBIN JIEKTPUUECKUHN 3apsiji PU pelieHnd (PU3NIecKux 3ajay;

pacro3HaBaTh GU3UYECKUE SIBJICHUS (MIPOIECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS BELIECTBA U
DNEKTPOJAVHAMUKHU: PAaBHOMEPHOE UM PABHOYCKOPEHHOE MPSMOJIMHEWHOE
JIBUKEHUE, CBOOOJIHOE MaJ€HHE TeJ, JABUKEHHE IO OKPYXKHOCTH, HHEPLUS,
B3aumozenicteue  Ten, auddysus, OpOYHOBCKOE JIBUJKEHUE, CTPOCHHUE
KUAKOCTEM W TBEPABIX Tell, H3MEHEHHEe OO0OBEMa Tel MNpuU HarpeBaHUU
(oxJIaXKeHuu), TEIUIOBOE pPaBHOBECHE, WCIAPEHUE, KOHJEHCAIMs, IUIABJICHUE,
KPUCTAITU3A1IMSI, KUTIEHUE, BIIAXKHOCTh BO3/1yXa, MOBBILICHUE JABJICHUS T'a3a MPU
€ro HarpeBaHUU B 3aKPHITOM COCY/I€, CBA3b MEXK/y TapaMeTpaMu COCTOSIHUSA ra3a
B U30IPOLECCAX, AIEKTPU3ALUS TEJ, B3aUMOJIECHCTBUE 3apSAI0B;

OMHCHIBATh MEXaHWUYECKOE JBIKCHUE, UCTIOJIb3YS (PU3UUECKUE BEJIUUUHBI:
KOOpJIMHATA, NyTh, NEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHhJa,
UMITYJIbC TeJla, KHHETUUECKas YHEPTHs, MOTEHIIUAIbHASI DHEPTUsI, MEXaHUYECKast
paboTra, MeXaHHWYeCKass MOUIHOCTb, IpPU ONHMCAHUM MPABUIBHO TPaKTOBATH
(bU3UYECKU CMBIC HMCIOJIB3YEMbIX BEJIUYUH, WX OOO3HAYCHUS W CIUHUILBI,
HAXOJUTh (POPMYJIBI, CBSA3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEJIUYUHY C IPYTUMU
BEJTMYMHAMH,

OMKCHIBATh HM3YUYEHHBIE TEIUIOBBIE CBOWCTBA TeJl M TEIUIOBBIE SIBICHUS,
UCTIONBb3Ys (pU3MYECKHe BEJIMYMHBI: JIaBJIEHWE Tra3za, TeMmIeparypa, CpeiHss
KHUHETHYECKast SHEPrus Xa0THUYECKOTO JBUKECHUS MOJIEKY,
CpPEIHEKBAAPATHUYHASL CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusa, pabora raza, KOAIPOUIMEHT TMOJE3HOTO JEHCTBUS TEIUIOBOTO
JBUTATENA; TMpPU ONUCAHWUU TMPABUIBHO TPAKTOBATh (DU3MYECKUN CMBICI
UCIIOJIb3YEMbIX BEITUYHMH, WX OOO03HAYEHUS U €JIMHUILIbI, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTUMH BEIMUYUHAM;

ONMUCHIBATh  HM3YYEHHBIE  DBJIEKTPUYECKHUE  CBOMCTBA  BEUIECTBA U
ANEKTPUYECKHE SBJICHUS (TPOIECCHI), HCIONb3Ysl (U3MUYECKHE BEIHYMHBI:
ANEKTPUUYECKUN 3apsil, JIEKTPUUECKOE M0JI€, HAPSKEHHOCTH MOJISI, TOTEHIUAM,
Pa3HOCTh TOTEHIIUATIOB; MPHU OMUCAHUU TPABUIBHO TPAKTOBATH (PUIUYECKUI
CMBICIT HCIIOJB3YEMBIX BEIIMYMH, WX OOO3HAYEHUS W CJAWHHIIBI; YKa3bIBaTh
(dbopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIUYUHY C JAPYTUMH
BEJIMYMHAMUY;

aHAM3UPOBATH (PU3UYECKUE TTPOLIECCHI U SIBICHMUSI, UCTIONB3YS (U3UUECKIE
3aKOHBI U IPUHIIUIBI: 3aKOH BceMupHoro Tsarotenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXPAHEHUsS MEXaHWYECKOW HHEpPruu, 3aKOH COXPaHEHHUs HMITYJIbCa,
NPUHIMIL CYIEPIIO3UIUN CUJI, NPUHLMUIT PABHONPABHS HHEPLHAIBHBIX CHCTEM
0TCYETa, MOJICKYJSIPHO-KUHETUYECKYIO TCOPHIO CTPOCHHS BEIIECTBA, ra30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW IHEPIUU TEILIOBOTO JABUKEHUSI MOJIEKYJ
c aOcConroTHOW TeMIlepaTypoil, TEpBBIM 3aKOH TEPMOJMHAMHKH, 3aKOH
COXpaHEHHMsI JJIEKTPUYECKOro 3apsja, 3akoH KymoHa, mpu 3TOM pa3iauvaTh
CJIOBECHYIO (DOPMYTUPOBKY 3aKOHA, €r0 MATEMATHIECKOE BBIPAKECHHUE U YCIOBUS
(rpaHuIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMUIIBI JCUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCI0BUS UX O€30MaCHOTO UCIIOIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBIMIOJIHSITh SKCHEPUMEHTHI MO HCCIIEI0BaHUI0 (PU3UYECKUX SIBICHUM U
MPOIIECCOB C MCMOJIb30BAHUEM TMPSAMBIX U KOCBEHHBIX HU3MEPEHUU, MPU ITOM



dbopmynupoBaTh mpoOiieMy/3aadyy W THUIOTE3y YYEOHOTO SKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPENJIOKEHHOIO O00OpY/IOBaHUS, MPOBOJAUTH OIBIT U
bopMynHUpOBATH BHIBOJIBL;

OCYIIECTBIISITh MIPSIMbIE U KOCBEHHBIE M3MEPEHHS (DU3NYECKUX BEIUYMH,
IpU DTOM BBIOMpATh ONTUMAJbHBIA CIOCOO H3MEPEHUS U HCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHU;

UCCJIEIOBAaTh 3aBUCUMOCTH MEXAy (U3WYECKUMHU BEIUYMHAMH  C
MCIIOJIb30BaHUEM TPSIMBIX U3MEPEHUN, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yNbTaThl MOJYYECHHON 3aBUCUMOCTU (PU3MUECKUX BEIUYUH B
BUJIe TaONUIl U rpadUKOB, AEIaTh BBIBOJIBI IO pe3yJbTaTaM UCCIEI0BAHNUS,

co0Jiro1aTh nMpaBuiia 0€30MacHOTO TPY/ia MPU MPOBEACHUN UCCIEIOBAHUM B
paMKax y4eOHOro SKCIEPUMEHTa, y4eOHO-HCCIET0BATEIbCKON M MPOCKTHOU
JESATEeIbHOCTHU C UCIIOJIB30BAaHUEM U3MEPUTEIIBHBIX YCTPOUCTB U JIaOOPATOPHOTO
000py10BaHMUS;

pemaTh pacu€THble 3aJa4d C SIBHO 3aJaHHOM (PU3MYECKON MOJIETbIO,
UCTIONB3Ysl (PU3MUeCKHe 3aKOHbl U TMPUHIMIBI, HA OCHOBE aHajiu3a YCIIOBUS
3aa4i BBIOMPATH (PU3UYCCKYIO MOJEINb, BBIACISTH (PH3MICCKUC BEIUYUHBI U
dbopmysbl, HEOOXOAUMBIC ISl €€ PEIICHHs], MPOBOAUTL PacuéThl U OLICHUBATH
PeaTbHOCTD MOJYYEHHOT0 3HAaUeHUS (PU3UUYECKON BEIIMUMHBL;

pemiaTth KaueCTBEHHbIE 3a/1a4H: BBICTPANBaTh JIOTUYECKHU
HEMIPOTHUBOPECUMBYIO IIEMIOYKY PACCYXKACHUN C OMOPOM HA M3YYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIOJIB30BaTh  TMPU  pelmieHuH  y4eOHBIX  3a7ad  COBPEMCHHBIC
UH(GOPMAIIMOHHbBIE TEXHOJIOTUU  JUIA MIOUCKA, CTPYKTYpPHUPOBaHUS,
UHTEpIpETallMd W TPEJICTaBlIeHUs y4eOHOW W HAYYHO-TIOMYJISIPHOMN
uHbOpMAIIMK, TIOJYYEHHOM W3  pa3IUYHBIX HMCTOYHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOJTYyYaeMyI0 HH(POpMAIIHIO;

PUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKHX U 3aPYOCKHBIX YUEHBIX-(PUZUKOB
B pa3BUTHE HAyKH, OOBICHEHHE IMPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3UKE B TTOBCETHEBHOW KU3HU
JUIs1 oOecrieueHns 0€30MMacHOCTH MPH OOpaIleHUuH C MPUOOpaMH U TEXHUISCKIUMHU
yCTPOMCTBAMHU, JIJIsl COXpAHEHUS 3J0POBBS M COOIIIOICHUSI HOPM YKOJIOTHYECKOTO
NOBEJEHUS B OKPY’KaIOIIEH Cpeae;

paboTaTh B TPYIIE C BBINOJIHEHUEM PA3JIUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYIIbI, PAMOHAIBLHO paCIpeAeysaTh OO0S3aHHOCTH U
IUIAHUPOBATh  ACATEIbHOCTh B HECTAHAAPTHBIX CHUTYyalUsX, aJeKBATHO
OLICHUMBAaTh  BKJAJ  KaXJOr0 M3 YyYaCTHUKOB TIPYNNbl B  PEIICHUE
paccMaTpuBaeMoi poOIEMBL.

K xonmy obyuenus B 11 kiacce mpeaMeTHbIE pe3yidbTaThl HA 0a30BOM
YPOBHE JOJDKHBI OTPAKaTh CHOPMUPOBAHHOCTD Y 00YUYAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEPAX POJb U MeCTO GU3HKU B (POPMUPOBAHUU
COBPEMEHHOM HAyYHOW KapTHHBI MUpPA, B PAa3BUTHU COBPEMEHHOM TEXHUKH H
TE€XHOJOTHH, B MIPAKTUYECKON AEATEIBHOCTHU JIFOAEH, LEJTOCTHOCTh U €JUHCTBO
duznuecKoi KapTUHBI MUPA;

YUHUTHIBaTh TPAHUIBI TMPUMEHEHUS H3YUYEHHBIX (PU3MUECKUX MOJIEIIeH:
TOYEYHBIN HJIEKTPUUYECKUN 3aps], Jyd CBE€Ta, TOYCUYHBIM HCTOYHUK CBETA,
saIepHas MOJEJIb aToMa, HYKJIOHHash MOJeNIb aTOMHOTO siApa IpH pPEUIeHUU
bU3UYEeCKUX 3a/1a4;

pacro3HaBaTh PU3NUECKUE BJICHUS (IIPOIECCHI) U OOBIACHATH UX HA OCHOBE
3aKOHOB 3JIEKTPOJUHAMHUKA U KBAHTOBOW (PUBHKHU: JIEKTpUUECKAS



MIPOBOJIMMOCTh, TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MArHUTHOE JEUCTBUS TOKA,
B3aMMOJICUCTBUE  MAarHUTOB, JJEKTPOMAarHUTHAasT  WMHAYKIUS, JICHCTBUE
MarHuTHOTO TOJii Ha TMPOBOAHUK C TOKOM M JIBIOKYIIUMCS 3apsn,
AJIEKTPOMArHUTHBIE KOJ€OaHUsi W BOJIHBI, MPSMOJUHEHHOE PaCIpOCTpPAHEHUE
CBETa, OTPAXKEHUE, MpeJoMIIeHHEe, UHTepdepeHLrs, TUPPAKIUSI U MOJISIpU3aLIL
cBeTa, nucnepcus cBeta, hotodnekTpuueckuid 3P hext (hotorddexT), cBeToBOE
JaBJICHUE, BO3HMKHOBEHHUE JIMHEMYAaTOro CIHEKTpa aTroMa  BOJOPOJA,
€CTECTBEHHAs! U UCKYCCTBEHHAS PAJIMOAKTUBHOCTH;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA BEIIECTBA (JIEKTPUUECKHE, MATHUTHBIE,
ONTUYECKUE,  DJIEKTPUUECKYI0  MPOBOAUMOCTH  Pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBJIICHUS (TIPOILIECCHI), MUCTOJB3Ys (HU3NUYECKUE BEITUYUHBI:
ANIEKTPUUYECKUI 3apsijl, CUJIa TOKA, MICKTPUUECKOE HANPSKEHUE, DIEKTPUUIECKOE
COMNPOTHUBIICHUE, Pa3HOCTh TOTEHIIMAJIOB, AJIEKTPOJABMKYIIAS CUJia, padoTa TOKa,
WHYKIUSI MarHUTHOTO TOJs, cwiia Ammepa, cuia JlopeHiia, WHIYKTUBHOCTD
KaTYIIKH, SHEPTUsl AJIECKTPUUECKOTO U MArHUTHOTO TIOJICH, MEepUOoj M YacToTa
KojeOaHuil B KoJeOaTeIBbHOM KOHTYpe, 3apsj W Ccujla TOKa B IMpoIecce
FapMOHUYECKUX DJJICKTPOMArHUTHBIX KoJieOaHui, (POKYCHOE pacCTOSHHE W
ONTHYECKAasi CWJIa JIMH3BI, IPU OMUCAHUU MPABUIBHO TPAKTOBATh (hU3UUYCCKUM
CMBICJT HCIOJb3YEMbIX BEJIMYHH, WX OO0O3HAUEHUS W CIUHHIIBI, YKa3bIBaThb
dbopMynbl, CBS3BIBAIOIIME JIAHHYHO (U3UYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAMHY;

OTMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBIICHUS M TMPOIECCHI, HCIOJIb3Ys
(bu3HUYeCKUe BEIMYHHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, PHEPrus M UMITYJIbC (DOTOHA, Mepuoj MoJypacraja, dHEprus
CBSI3M aTOMHBIX sIJIep, TP OMMCAHUU TTPABUIIBHO TPAKTOBATH (DU3UUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U EAUHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIONINE JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTMMH BeJIWYMHAMHU,
BBIUUCTISITh 3HaU€HUE (PU3NYECKOI BEIIMYUHBI;

aHAIM3UPOBATH (DU3UYECKUE TTPOLIECCHI U SIBICHHUSI, UCTIONB3YS (PU3NUECKIE
3aKOHBI M MPUHIUIIBL: 3aKOH OMa, 3aKOHBI ITOCJIEA0BATENBHOTO U MAPAIIIETBHOT O
COCIMHEHUSI TTPOBOJHUKOB, 3aKOH Jlxoyns—JIeHna, 3aKOH 3JE€KTPOMAarHUuTHOM
UHIAYKUWHW, 3aKOH MPSMOJUMHEMHOTO pPAaCHpOCTPAHEHHS] CBETa, 3aKOHBI
OTPa)KEHUSI CBETA, 3aKOHBI MPEIOMJIEHUS CBETA, YpPaBHEHHE ODWHIITEHHA I
dboToaddexTa, 3aKOH COXpaHEHUS YHEPTHH, 3aKOH COXPAaHCHHS UMITYJIbCa, 3aKOH
COXpAHEHHMs DJIEKTPUYECKOTO 3apsiia, 3aKOH COXPAaHEHUSI MacCOBOrO YHUCIIA,
nocTtynatel bopa, 3aKOH paJMOAaKTUBHOIO pacrnaja, NpU 3TOM pa3audaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €0 MaTEMaTHYE€CKOE BEIPAXKEHHE U YCIIOBHS
(rpaHuIlBl, 00JIACTH) IPUMEHUMOCTH;

ONpENENATh HANpaBICHUE BEKTOpa WHAYKIMUM MAarHUTHOTO  MOJs
IMPOBOJHUKA C TOKOM, CHJIbI AMIiepa 1 cuiibl JIopenua;

CTPOUTh W ONMHUCHIBATH H300pa)K€HUE, CO3AaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIONHATh JKCIEPUMEHTHI MO HCCIEOBAHUIO (PU3WYECKHUX SIBICHUN W
MPOLIECCOB C HMCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHUIl: MPU 3TOM
dbopmynupoBaTh mpobieMy/3agady W THIOTE3y Y4YEOHOTO JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMIOKEHHOTO O0OpYAOBaHUS, MPOBOIUTH OIBIT U
(dbopMynHpOBaTH BEIBOIBL;

OCYLIECTBIISITh MPSIMbIE U KOCBEHHBbIE M3MEPEHUSI (PU3MUECKUX BEIUYUH,
Py OTOM BBIOUPATh ONTUMAIBHBIA CIMOCO0 W3MEpPEHUS W HWCIOJIh30BaTh
M3BECTHBIE METOJIbl OLICHKHU MMOTPENIHOCTEN U3MEPEHHUI;



UCCJEI0BAaTh 3aBHUCHUMOCTH (PU3MYECKUMX BEJIMYMH C HCIIOJIb30BAaHUEM
NpSMBIX HM3MEPEHHUI: MPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (UKCHPOBATH
PE3yNIbTaThl MOJYYEHHON 3aBUCUMOCTU (PU3UYECKUX BEJIMYUH B BUJAE TAOIUI] U
rpaduKoB, AeaTh BEIBOJBI IO pe3yjbTaTaM UCCIEI0BaHNUS;

coOJ01aTh MpaBuiia 6€301acHOro Tpyia P MPOBEACHUH UCCIIEJOBAaHUHN B
paMKax y4eOHOro 3KCIEpPUMEHTA, Y4eOHO-UCCIIEeIOBATEIbCKON M MPOEKTHOU
JEeSATENbHOCTU C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOro
000py10BaHMUS;

pemiatb pacy€THble 3aJayd C SBHO 3aJaHHOM (U3MUECKON MOJETbIO,
UCIIOJIb3Ysl (PU3MYECKHE 3aKOHbl M TPHUHIUIBI, Ha OCHOBE aHalIM3a YCIOBUS
3a/layu BBHIOMPATHh (PU3MUYECKYIO MOJIEIb, BBIACHATh (DU3MUYECKUE BEIUYUHBI U
(dopMyIbl, HEOOXOUMBIE ISl €€ pelleHHs, TPOBOAUTH PAacUYEThl U OLEHUBATH
PEaNbHOCTD MOJIYYEHHOT0 3HaYeHUs (PU3UUECKOM BEIHMUMHBI;

pemarb Ka4eCTBEHHBIE 3a/1a4u: BBICTPAUBATh JIOTUYECKHU
HEMTPOTHUBOPEUMBYIO LEMOYKY PACCYXKAECHUN C OMOPOM HAa M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHMUS;

UCIIOJIb30BaTh ~ NpPU  peUleHWHu  y4eOHbIX  3a7a4y  COBpPEMEHHBIE
UH(GOPMAIIMOHHbBIE TEXHOJIOTUU  JUIA MOMUCKA, CTPYKTYpPHUPOBAHUS,
UHTEpIpeTalliil W TPEJACTaBlIeHUs y4eOHOW W HAyYHO-TIOMYJISIPHOMN
uHbOpMAIIMK, TIOJYYCHHOW M3  pa3IUYHBIX HMCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATH MOJTYyYaEMYI0 HH(POpMAIHIO;

OOBSCHATh TPHUHIMIBI JCUCTBUS MAIIWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pasznuyaTh yCJIOBUS WX 0€30MacHOTO  HCMOJb30BaHUA B
[IOBCETHEBHOM JKU3HU;

IPUBOAMUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apyO0eKHbIX YUEHBIX-(DU3UKOB
B pa3BUTHE HayKH, B OOBSICHEHHE IMIPOLIECCOB OKPYIKAIOLIETO MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHUA MO (PU3MKE B MTOBCEIHEBHOMN KU3HU
1 obecriedeHus: 0€30MaCHOCTH NP 00pallleHnu ¢ IpuOopaMu U TEXHUUECKUMHU
yCTpONCTBaMHU, JUIsl COXpPaHEHUS 310pOBbs U COOIIOAEHHSI HOPM 3KOJIOTHYECKOI0
HOBEJICHMSI B OKPYXKAIOLIEH CPEE;

paboTaTh B TpyIIle C BBIIOJIHEHHWEM pPA3JIMYHBIX COLMAJIBHBIX PpOJIEH,
IUIAaHUPOBaTh PA0OTYy TPYIIIbI, PAlHMOHAIBHO pPACIPEAENATh OOS3aHHOCTH U
IUIAHUPOBATh  JIEATEIBHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJCKBATHO
OLICHMBAaTh  BKJAJ  KaXJOr0 W3 YYAaCTHUKOB TIPYyNIBl B  pELICHUE
paccMaTpuBaeMoi poOIIeMBbl.

Peanu3anusi IKOJIbHBIMH NeIaroraMu BOCIIMTATEIbLHOTO MOTEHIIAAJIA
YPOKAa nmpeanojaraer cjaeayloniee:

- ToAJepKaTh MOTHUBAIMIO JCTEH K TOJYYCHHWIO 3HAHWN, HaJa)KHUBAHUE
MO3UTUBHBIX  MEXKIWYHOCTHBIX OTHONIEHWH B  KJAcce, YyCTAaHOBJICHUE
noOpokenaTelbHOM  aTMocepsl BO  BpeMsl  ypOKa;  CTUMYJIHUPOBATH
MMO3HABATEIFHYIO MOTHUBAIIAIO ITKOJIHLHUKOB.

CO3/laHhE€ THOKONW U OTKPBITOM Cpeapl OOy4YeHHs] U BOCIUTAHUS C
WCIIOJIb30BaHUEM TaJ[PKETOB, OTKPBITHIX 00Pa30BaTEIbHBIX PECYPCOB, CUCTEM



YIIPABJICHHS IO3BOJSAET CO3AATh YCJIOBHS IUIS PEalM3allMy IIPOBO3TIIALICHHBIX
IOHECKO Beayumux npunHuunoB oOpas3oBanuss XXI Beka: «oOpa3oBaHue ais
BCEX», «00pa30BaHUE Yepe3 BCIO XKU3HbY, 00pa30BaHUE «BCETAA, BE3/E U B JII000€E
BpeMsi». Y  oOydyarouuxcsi — pa3BUBAIOTCS  HAaBbIKM  COTPYJAHHMYECTBA,
KOMMYHHUKAIIMHM, COLMAJIbHON OTBETCTBEHHOCTH, CIIOCOOHOCTh KPUTHUUYECKU
MBICJIUTh, ONEPATMBHO M KAayeCTBEHHO pEIIaTh MNpPOOJIEMbI; BOCIUTHIBAETCS
LIEHHOCTHOE OTHOILIEHUE K MUDY.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumenoBaunue KoJsnyecTBo 4acos
Ne DJIeKTpOHHbIe (L1 (POBbIE)
pa3ie/ioB  TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTte/ibHbIE PeCypPChI
NporpamMmsl padoThI padoThI
Paznen 1. DPUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
11 dusuka 1 MeTOIbI 5 bu6mmoreka [IOK
' HAYYHOTO IMO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro o pazmeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinemaruia S 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunamika ! 1 1 https://m.edsoo.ru/7f41bf72
3aKOHBI EuG 1OK
nonmoTeka
23 COXPAHCHILL B 6 1 1 https://m.edsoo.ru/7f41bf72
MEXaHUKE
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KUHETUYECKOMN https://m.edsoo.ru/7f41bf72

TEOPUH



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

3.9 OcHOBBI 10 bubnuorexa [JOK
' TEPMOIUHAMUKHA https://m.edsoo.ru/7f41bf72
ArperarHbie
33 COCTOSIHUS 5 bubnuoteka [JOK
' BemiecrtBa. Ma3oBbie https://m.edso0.ru/7f41bf72
MEPEXO0IbI
Uroro no pazpeny 24

Paznen 4. JIEKTPOAUHAMMUKA

bu6mmoreka [JOK
4.1
IEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIM
4. AIEKTPUYECKUN TOK. 12 bubnuoreka [JOK
' Toku B pa3muuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE BpeMst 2
OBILIEE KOJIMYECTBO
YACOB I10 68

I[TIPOTPAMME



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

11 KVIACC

HaumenoBanue KoaudecTBO 4acoB
Ne DJIeKTpOHHbIe (L (PPOBbIE)
pa3iesioB U TeEM KonTpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
nporpamMmbl padoThI padoTsI
Paznen 1. JIEKTPOANHAMMUKA
MaruuTtHOE 110JI€E. Bu6 1OK
HOINOTEKA
1.1
DICKTPOMArHHTHAS 11 1 2 https://m.edsoo.ru/7f41c97c
WHTYKITAS
Hroro no pazgeny 11
Pasznen 2. KOJIEBAHUSI 1 BOJIHBI
Mexannueckue u
2.1 3JIEKTPOMArHUTHBIE 9 1 bubnmorexa LIOK
) p https://m.edsoo.ru/7f41c97c
KOJIEOaHUs
Mexanuueckue u
2.2 3JIEKTPOMArHUTHBIE 5 1 Eubmrorexa ITOK
' p https://m.edsoo.ru/7f41c97c
BOJIHEI
bubmuoreka [JOK
2:3 Onrika 10 2 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHON TEOPUU OTHOCUTEJBHOCTH

3.1

OCHOBEHI CIIEIHATBHOMN
TEOpUH
OTHOCUTEJIBHOCTHU

bu6mmoreka [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

Hroro no pazgeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
41 DNeMEeHTHI KBaHTOBOM 6 bubnuorexa [JOK
' ONTHKH https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.2
Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
4, A
3 TOMHO® PO 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazmeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

DJIEeMEHTHI aCTPOHOMUU

bubmmoreka [JOK

>1 1 acTpo(U3HKH ! 1 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Oo6oo6mmaromiee 4 bubnuoreka [JOK
' [IOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 63 4

YACOB I10 ITPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne KoanuecTBo yacoB DJIeKTPOHHBbIE
1 T Mara undposbie
/ cema ypora Bcero Kontpoabubie Tpakruyeckue U3ydyeHust oOpa3oBaTtejibHbIE
padoThI padoThI
n pecypchl
®u3uKa 1 MO3HAHUE MUpA. bubnuorexa [JOK
1 Hayunble MeTo 161 TO3HAHMS 1 https://m.edsoo.ru/ff0c32e
OKpPYXKaIoIIEro Mupa 2
OCHOBBI KHHEMATHKH. bu6moreka [IOK
2 MexaHuyeckoe JBUKEHHE. 1 https://m.edsoo.ru/ff0c33e
Cucrema oTcyeTa. 6
CnocoObl onMcaHus bubnuorexa [JOK
3 IBYOKCHHS. TpacKTopusi. 1 https://m.edsoo.ru/ff0c350
[Tyte. Ilepemenenue. 8
PaBHOMEepHOE bubnuoreka [JOK
4 MPSMOJIMHENHOE JIBUKEHHUE. 1 https://m.edsoo.ru/ff0c362
CKOpOCTb. 0
VYckopenue. CKopocTh npu bubnuoreka [JOK
5 JIBUKEHUHU C OCTOSIHHBIM 1 https://m.edsoo.ru/ff0c372
YCKOpPEHUEM. e
Pemenue 3agau Ha
oribe eJ‘IeHI/Ii bubmuoreka [JOK
6 bea 1 https://m.edsoo.ru/ff0c39c
KMHEMAaTHYEeCKUX c
XapaKTEePUCTUK JIBWKEHUS C B



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

MTOMOIIH TPaPHKOB.

CB00OIHOE NIaICHUE TEIL.

bu6mmoreka [{OK

7 JIBH)KEHHE C YCKOPEHUEM https://m.edsoo.ru/ffOc3ad
CBOOOIHOTO MaLECHHUS. a
p bubmmoreka [IOK
ABHOMEPHOE JIBUKCHHE
8 https://m.edsoo.ru/ff0c3be
TOYKH 110 OKPY)KHOCTH g
KonTpomnsnas pabora Nel no bubmiorexa HOK
9 " " https://m.edsoo.ru/ff0c3be
TeMme "OCHOBBI KHHEMATHKH g
OCHOBBI TMHAMWKH.
bu6moreka [IOK
[IpuHIIAT TPUYUHHOCTH B
10 https://m.edsoo.ru/ff0c3d0
MexaHnuke. MHepius. 0
[TepBriit 3akoH HproTOHA. B
. bub6mmoreka [JOK
Cuma. M .B
11 1. vlacea. BTOpOoH 3aKoH https://m.edsoo.ru/ff0c3el
Hrerorona. 3
Tpetuii 3akon HeroToHa.
12 I'enuonenTpuueckas bubmnorexa [IOK
HeHTp https://m.edsoo.ru/ff0c3f76
CHCTEMA OTCUETA.
bubmuoreka [JOK
Pemrenne 3a1a4 Ha 3aKOHBI
13 https://m.edsoo.ru/ff0c41a
Hrrotona. 5
JIa6.pab. Nel «M3yuenue bubnuoreka [IOK
14 NIIBMDKEHHS Tella TI0 https://m.edsoo.ru/ffOc3be
OKPYXHOCTH 8
15 | Cuusl B npupoje. Cuna bubnuorexa [IOK



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

TSAKCECTU U CHUJIa BCEMHUPHOT'O
TATOTCHUS.

https://m.edsoo.ru/ff0c43d
6

bu6mmoreka [IOK

16 | Bec rena. Cuiibl ypyrocTH. https://m.edsoo.ru/ff0c450
2
bu6mmoreka [{OK
17 | Cunbl TpeHus https://m.edsoo.ru/ff0c461
a
bu6mmoreka [IOK
18 | Cwubl conpoTHBICHHS https://m.edsoo.ru/ff0c478
C
Pemrenue 3agau Ha
19 NIBIDKEHUE TENA IO
JEWCTBUEM HECKOJIbKUX CHIL.
Nmmynbe. 3akoH COXpaHEHHS bubnuorexa [JOK
20 | wummynbca. PeaktuBHOE https://m.edsoo.ru/ff0c4b7
JIBUKEHHUE. 4
Pemenue 3amad mo teme bubnuorexa [JOK
21 | "3akoH coxpaHEHHs https://m.edsoo.ru/ffOc4dc
UMITYJIbCA» 2
99 MexaHuueckas padoTa u
MOIIIHOCTh CHJIBI. DHEPTHSI.
93 3aK0H COXpaHEHUsI SHEPTUU
B MEXaHHUKE.
24 JIaGopatopHas paboTa Ne2

"N3y4yeHue 3akoHa



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

COXpPAaHEHUSI MEXAHUYECKOU
sHeprun"

Pemenne 3a71a4 Ha 3aKOHBI

25 | coxpaHEHHS UMIYJIbCA U bubmorexa HOK
P Y https://m.edsoo.ru/ffOc4fde
SHEPTUHU
KonTponsnas pabora Ne2 no
" bubnuotexa [JOK
Teme "3aKOHbI JUHAMHKH.
26 https://m.edsoo.ru/ff0c511
3aKOHBI COXpaHEHUs B .
MexaHuke" €
97 PaBHOBecue abcoroTHO
TBEPIBIX TEJ
OCHOBHBIE TIOJIOKEHHS
28 | MKT. bpoyHoBckoe
TBIKCHHUE.
B3anmMoelicTBre MOJIEKyI. bubnuorexa [JOK
29 | CrpoeHue TBEpAbIX, KUIKUX https://m.edsoo.ru/ff0c570
Y Ta3000pa3HbBIX TEll. e
OcHoBHoe ypaBHeHue MKT bubmnorexa [IOK
30 https://m.edsoo.ru/ff0c595
HJICaTbHOTO Ta3a. 5
Temnepatypa u TemnoBoe
bubnuoreka [JOK
paBHOBecHE. DHEPTUs
31 https://m.edsoo.ru/ff0c5¢c3
TETUIOBOTO JBHKEHUS 6
MOJIEKYIT. -
39 VYpaBHEHHE COCTOSHUSA bubnuoreka [IOK

HAcalbHOro rasa. I'a3oBsie

https://m.edsoo.ru/ff0c5¢c3



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

3aKOHBI.

[op)

Jlaboparopuas padota Ne 3.

DKcrepuMeHTallbHAs bubnuorexa [JOK
33 .
npoBepka 3akoHa ['ei- https://m.edsoo.ru/ffOc5efc
Jroccaka
p bubmmoreka [IOK
SIICHHE 3a71a4 Ha Ta30BbIC
34 https://m.edsoo.ru/ff0c623
3aKOHBI.
0
Haceimennsiit nap. bubnuorexa [JOK
35 | Kunenwue. BraxxHOCTH https://m.edsoo.ru/ff0c600
BO31yXa. a
Crpoenue u cBOMCTBa
36 | KpHCTAUIMYECKUX U
aMOpGHBIX TEJ.
Kontponbras padoTta Ne3 o
37 | Teme «MouekynsipHas
buzuka»
Buyrpennsisa sueprus u bubmorexa LOK
38 yIP P https://m.edsoo.ru/ff0c693
paboTa B TEpMOAMHAMUKE. 3
KonndecTBo TEMIOTHI. bubnuoreka [JOK
39 | VYpaBHeHHuE TEIIOBOrO https://m.edsoo.ru/ffO0c6a5
Oananca. 0
TlepBhii 3aK0H bubmuoreka [JOK
40 P https://m.edsoo.ru/ffoc63b

TECPMOJUHAMUKHU.

6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

Bropoit 3akoH

bub6mmoreka [IOK

41 https://m.edsoo.ru/ff0c64d
TEPMOIMHAMHUKH. 8
42 Tennoseie neurarenu. KITJ bu6mmoreka [IOK
TEIJIOBBIX JIBUTATEIICH. https://m.edsoo.ru/ffOc65f0
bu6mmoreka [{OK
P KII
43 CHICHHE 33/t Ha vH https://m.edsoo.ru/ff0c670
TETJIOBBIX JIBUTATEIICH. 8
KonTpomnsnas pabora Ne4 no bubnuoreka [JOK
44 | Tteme "OCHOBBI https://m.edsoo.ru/ff0c682
TEPMOAUHAMHUKH" 0
DJIEKTpOCTaTHKA.
DJIEKTPUYECKUI 3apsi. bubnuorexa [JOK
45 | Dnexrpuzanus. 3aKOH https://m.edsoo.ru/ffOc6bc
COXpaHEHUS DIEKTPUIECKOTO C
3apsja.
bu6mmoreka [JOK
46 | 3akon Kynona. https://m.edsoo.ru/ffOc6bc
c
DIEeKTpUYECKOE IOJIE. bubnuoreka [JOK
47 | HanpspkeHHOCTb https://m.edsoo.ru/ffOc6ce
AIIEKTPUYECKOTO TMOJIL. 4
I1
48 mZHZ Tl(_)lq:{H(:r? sapraat bubnuoreka [IOK
pa. LipHit . https://m.edsoo.ru/ffOc6df2
CYTEPIO3UIINH MOJICH.
49 IIpoBOIHUKYN U TUAIIEKTPUKU bubnuorexa [IOK

B DJICKTPOCTATUYCCKOM II10JIC.

https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

TloTrenmuman

bu6mmoreka [IOK

50 | 3meKTpPOCTATHYECKOTO TOJIS. https://m.edsoo.ru/ffoc701
Pa3HocThs moTeHaaos. 8
DIJIEKTPOEMKOCTh bubmorexa [TOK
51 P ' https://m.edsoo.ru/ff0c712
Konpgencarop. 6
bubmmoreka [{OK
52 | Pemrenue 3ama4 https://m.edsoo.ru/ff0c72c
0
53 KonTponsnas pabora Ne5 no
Teme "DnekTpocraTuka"
3aKOHBI TOCTOSIHHOTO TOKA.
54 DIJIEKTPUYECKUH TOK.
VYcnoBus cylecTBOBaHUSA
ANEKTPUYECKOTO TOKA.
55 3akon Oma aJ1g yyacTka
nenu. COnmpoTHUBIICHHE.
JlaGopaTtopnast pabota Ne 5
56 "IlocnemoBaTenpHOE U bubmuoreka [JOK
MapajjieIbHOE COCAMHEHUS https://m.edsoo.ru/ff0c74f0
MPOBOTHUKOB"
PaboTa u MomHOCTh bubmorexa LOK
57 https://m.edsoo.ru/ff0c783
MTOCTOSTHHOTO TOKa. 3
ONEeKTpOABUKYIIAs CUIa. bubnuoreka [IOK
58 | 3akon Oma s OJTHOM https://m.edsoo.ru/ff0c7ae

OCIIN.

0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

JIaboparopuas pabota Ne 4

"N3mepenue DJ1C u

59 | BHyTpeHHEro
COIPOTHBIICHUS HCTOYHHUKA
TOoKa"

Pemenue 3aga4 Ha 3aKOH

60 | Owma st yuacTKa e u

MOJTHOM LETIH.
bu6mmoreka [IOK
Kontponbras padoTta Ne6 no

61 13 P " https://m.edsoo.ru/ff0c84a
Teme "DIeKTpoIMHAMUKa o
DneKTpOHHAas MPOBOIUMOCTD

bu6moreka [IOK
METaJJIOB. 3aBUCUMOCTb
62 https://m.edsoo.ru/ff0c82b
COTPOTHUBIICHUS OT .
TEMIIEPATYPHI. -
DJIEKTPUYECKUI TOK B
bu6mmoreka [IOK
MOJIYIPOBOIHUKAX.

63 https://m.edsoo.ru/ff0c84a
[TonynpoBoAHUKOBBIE o
MPUOOPHI. -

64 DNEeKTPUYECKUI TOK B bubnunoreka [JOK
BaKyyMe. https://m.edsoo.ru/ff0c86fc
DNEeKTPpUYECKUI TOK B bubnuoreka [JOK

65 | JKUIOKOCTAX. 3aKOH https://m.edsoo.ru/ff0c88b
ANEKTPOJIN3a. e

N bubmuoreka [JOK
DNeKTpUUYECKUi TOK B Ta3ax.
66 https://m.edsoo.ru/ff0c8a8

IIna3ma.

a



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

IToaroToBka x UTOroBOM bubmorexa [IOK

67 . 1 https://m.edsoo.ru/ff0c8c5
KOHTPOJIBHOM padoTe. 6

68 Hrorosas KOHTpOJIbHAS 1 bubnuorexa [JOK
paborta https://m.edsoo.ru/ff0c8f6c

69 0

70 0

71 0

72 0

OBILEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KVIACC

Jlopenna. PaGota cumibl
JlopeHnua

Ne KosmmmuecTBo yacos DJIeKTPOHHbIE
n Mara ungposbie
Tema ypoxka KonTpoJbHbIe IIpakTH4eckue
/ Bcero H3YYeHUs o0pa3oBaTejibHbIE
u padoThl padoThI pecypesI
[TocTostHHBIE MAarHUTHI K X
B3aUMO/JICHCTBHE. Bu6 OK
MarnutHoe noze. Bexrop nosmotera I
1 N e — 1 https://m.edsoo.ru/ff0c977
’ 8
Jluann MarauTHOM a
VHIYKIUN
MarnuTHO€ nosue
5 MPOBOJIHUKA C TOKOM. OTIBIT 1 bubnuorexa [JOK
Opcrena. Bzaumoaelicteue https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlaGopaTopHas pabota BuG 10K
nonrorTexa
3 «M3yueHre MarHuTHOTO 1 1
https://m.edsoo.ru/ff0c98fe
OJIS1 KATYLIKH C TOKOMY
JlelicTBME MarHuTHOTO TOJIA Eu6 110K
nonuoreka
4 Ha MPOBOJIHUK C TOKOM. 1
C pAMI[ https://m.edsoo.ru/ff0c9ac0
nna Amnepa.
JlelicTBME MarHUTHOTO TOJIA
Ha JBUXKYILYIOCA
bubmuoreka [JOK
5 3apsoKeHHYHo yactuny. Cumia 1 1

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
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

DneKTpoMarHuTHas
naaykuus. [lotok BekTopa
MarHuTHOM uHaykuuu. J/1C
UHIYKLIWU. 3aKOH
3JEKTPOMArHUTHOMN
nHayknuu @apanes

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
ANEKTPOMAarHUTHOU
HHIYKII

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

NHayKTUBHOCTH. SIBIEHUE
camonnaykiuu. J1C
CaMOMHAYKIIMU. DHEPTUs
MAarHUTHOTO TOJISl KaTyIIKH
C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoucTBa u
UX IPUMEHEHHE:
MIOCTOSIHHBIE MarHUTBI,
AIIEKTPOMArHUTHI,
AIIEKTPOIBUTaTENb,
YCKOPHUTEINN JIEMEHTAPHBIX
YacTHUL, THAYKIIMOHHAS
reyb

10

Oo6o06muaromuit ypok
«Mar»aurtHoe noiJe.
DneKTpoMarHuTHas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

WHIYKIUSD)

11

KonTposnsHas pabora no
Teme «MarauTHoe nosJse.
DneKTpoMarHuTHas
WHTYKITHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOHBIE MEXaHUYECKHE
KojebaHus. 'apmoHnyeckue
KojeOaHus. YpaBHEHUE
TapMOHHYECKUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bubmmoreka [{OK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHnast pabota
«HccaenoBanue
3aBHCHMOCTH Tepro/ia
MaJIbIX KOJIeOaHMi rpy3a Ha
HUTH OT JJIMHBI HUTH U
Macchl rpy3a»

14

KomnebaTenbHbli KOHTYP.
CBoOogubie
ANIEKTPOMArHUTHBIC
KoeOaHus B HACATBHOM
KoJiebaTeIbHOM KOHTYpE.
AHaorus Mexay
MEXaHHYECKUMH U
AIEKTPOMArHUTHBIMH
KoJIeOaHUsIMHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch82
0

15

®opmyna Tomcona. 3akoH
COXpaHEHUS SHEPTUHU B

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



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

UCATbHOM KOJIE0ATEIBHOM
KOHTYpE

16

[IpencraBnenue o
3aTyXarouux KoJaeOaHusX.
BeiHyX1€HHBIE
MEXaHUYEeCKUe KoJeOaHusl.
Pesonanc. BeiHyxneHHbIE
AJIEKTPOMAarHUTHBIE
KojeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb8
6

17

[IepemeHHBIH TOK.
CunyconaaibHbIN
MEPEMEHHBIN TOK.
MOoIIHOCTh TEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JEUCTBYIONIEE 3HAUCHUE
CWJIBI TOKA Y HAIIPSKEHUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd3
4

18

Tpancdopmatop.
[IpousBoacTBO, Iepenavya u
notpebaeHne
ANIEKTPUYECKON SHEPTUU

19

YeTpolcTBO U
MIPAaKTUYECKOE MPUMEHEHNE
AIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JTUHUMN
3JEKTpoIIepeIay

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

20

DKOJIOTUYECKHE PUCKU MPU



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

MPOU3BOJICTBE
anexkTposHepruu. Kynsrypa
HCIIOJIb30BaHU
3IEKTPOSHEPIUU B
MOBCEIHEBHOM KU3HHU

MexaHndeCcKue BOJIHBI,
YCIIOBUS pacCIipOCTpaHEHUSI.
[Tepuona. CxopocTthb

bubmmoreka [IOK

21
pacnpoCTpaHEeHUs U JIJIMHA https://m.edsoo.ru/ffOcca54
BOJIHEIL. [lonepeunsie n
MIPO/I0JIHHBIE BOJTHBI
3ByK. CKOpOCTh 3ByKa.
22 | T }(;I:VIKOCTE 3ByKa ]};I;Icom bubmorexa HOK
P s https://m.edsoo.ru/ff0cccOc
ToHa. TemOp 3ByKa
DNIEeKTPOMAarHUTHbIE BOJIHBI,
23 KX CBOMCTBA M CKOPOCTb. bubnuorexa [JOK
[IIxana 31eKTpOMarHUTHBIX https://m.edsoo.ru/ff0ccfe0
BOJIH
[IpuHUHUIIBI paIOCBA3U U
24 TeneBusieHusd. Pa3surue
CPEJICTB CBSI3H.
Pamnoigoxkanus
o5 KonTposneHas padora bubnuoreka [IOK
«Konebanus v BOJHBI» https://m.edsoo.ru/ffOcc6f8
N bubmuoreka [JOK
IIpssmMonmHenHOE
26 https://m.edsoo.ru/ff0cd35

pacnpoCTpaHCHUC CBCTA B

0



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/ff0cd350

OJHOPOJHOM CpeLeE.
ToueuHbI HCTOYHUK CBETA.
JIyu cBera

27

OTtpakeHue cBeTa. 3aKOHbI
OTpaKEHHsI CBETA.
[TocTpoenue nzodpaxeHuit
B IJIOCKOM 3€pKaje

bubmmoreka [{OK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomiienue cBera.
[TonHOE BHYTpEeHHEE
oTpaxkeHue. [IpenenbHbIl
YTOJ1 OJIHOTO BHYTPEHHETO
OTpaXCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

29

JlabopaTtopHnas paboTa
«M3mepenune nokazarens
MIPEIOMIICHHUS CTEKIIa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

JIunzel. [TocTtpoenue
M300pakeHHil B IMH3E.
dopmysia TOHKOH JIMH3HI.
VYBenuueHue JTMH3bI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcddle

31

JlaGopaTopHas pabota
«HccnenoBanue cBOMCTB
M300paKEHUI B JIMH3AX)»

32

Jlucriepcusi cBeTa.
CnoHbII cocTaB 0€10T0
cBera. Lger.

33

Wntepdepenius ceeta.

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

Hudpaxmus ceera.
JudpaxronHas pemeTka

https://m.edsoo.ru/ff0ced22

[TonepedHOCTH CBETOBBIX

bu6mmoreka [IOK

34 BoJiH. [lonspuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTryeckue mpudOpsI U

35 | ycrpoiicTBa M YCIIOBHS UX
0€301acHOTO MPUMEHEHHUS
['panu1Bl TPUMEHUMOCTH

36 KJIACCUYECKOU MEXaHUKH. bubnuorexa [JOK
[Toctynatel cieruanbHOM https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEITHHOCTH
OTHOCHUTENBHOCTH
OJHOBPEMEHHOCTH. bu6mmoreka [JOK

37
3aMenieHe BpEMEHH 1 https://m.edsoo.ru/ffOcfa42
COKpAIlEHUE JUTHHBI
DHeprus u UMIYJbC

38 PENATUBUCTCKON YaCTHULIBI. bubnuorexa [JOK
CBsI3b MacChl C SHEPrUEH U https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPIHsl MOKOS
KonTponsnas padora

39 «OnTuka. OCHOBBI bubmuoreka [JOK
CIIelIMaIbHON TEOpUHU https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIILHOCTH

40 ®oronsl. opmyna [1nanka. bubnuoreka [IOK
DHeprust 1 UMITyJabsC GpoToHA https://m.edsoo.ru/ffOcfel6

41 OTKpBITHE U HCCIIEJOBAaHUE bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0cfe16

dotorddexra. OnbiTe A. T
CroneroBa

https://m.edsoo.ru/ffOcffc4

3akoHsl hoTod(deKTa.
VYpaBHueHnue DiHIITEHA 1151

bu6mmoreka [IOK

42 https://m.edsoo.ru/ff0d015
dbotorddexra. «KpacHas o D
rparuiay potodddexra -
Hasnenue ceera. Onwito 1. bubnuotexa [JOK
43 H. JlebeneBa. Xumuueckoe https://m.edsoo.ru/ff0d04a
NeiicTBUE CBEeTa 6
TexHnueckne ycTpoucTBa U
MIPAKTUIECKOE TPUMECHCHHE:
44 | dotodmeMeHT, (HOTOMATUHK,
CoJIHEUHas OaTapes,
CBETOIUO]I
Pemenue 3agau no reme bubnuotexa [JOK
45 «DIeMEHTRI KBAHTOBOM https://m.edsoo.ru/ff0d030
OIITHUKI 2
Mopenrs atoma ToMmcoHa.
OmnbiTel Pe3epdopna mo Bubmorexa ITOK
46 https://m.edsoo.ru/ff0d091
pacCesTHUIO 0.-4acCTHII. .
[TnanerapHas Mojaenb aToma -
bubmuoreka [JOK
47 I1 b
OCTYITATRL HOpa https://m.edsoo.ru/ff0d0afa
H3znyuenne 1 moriaolieHue
i B bubnuoreka [IOK
48 | doroHOB mpH mepexoe

aToMa € OJHOTO YpOBHA

https://m.edsoo.ru/ff0dOafa



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

SHEPIruM Ha Apyrou. Buasl
CIIEKTPOB

49

BousiHOBBIE CBOMCTBA
yactull. Bonnsl ne bpoiiis.
KopnyckynsipHO-BOJTHOBOM
nyanu3Mm. CrloHTaHHOE U
BBIHYXKJICHHOE H3JIy4CHHE
JlabopaTtopHnast pabota
Habntonenue critomHeIx u
JIMHEWYATBIX CIIEKTPOB

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpeiTHE
paanoakTUBHOCTHU. ONBITHI
Pezepdopna mo
OTIPEJIeNIEHUIO COCTaBa
PaZvo0aKTUBHOTO U3JTyUYEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anbda-, 6era-,
raMma-u3rydeHus. Biausaue
PaJMOaKTUBHOCTH Ha
YKUBBIC OPraHU3MbI

52

OTkpbITHE IPOTOHA U
HeuTpoHa. M30TOIbI.
Anbda-pacna.
ONEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacna.
I'amma-usiyuenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d116
2

53

DHeprusi CBsI3U HYKJIOHOB B
sape. SnepHble peakuuu.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d135



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

S nepHslil peakTop.
[Tpo6nembl, MEePCIEKTUBHI,
9KOJIOTMYECKUE aCIEKThI
SIEPHOM SHEPrETUKH

[op)

54

DneMeHTapHbIE YaCTUIIHI.
OTKpbITHE TO3UTPOHA.
Mertoapl HaOTIOCHUS U
perucTpamuu
AJIEeMEHTaPHBIX YaCTHII.
Kpyrasriit cton
«DyH1amMeHTaIbHbIE
B3auMoaeiicTBUA. EqUHCTBO
(hbM3UYIECKOI KapTUHBI
MHpa»

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e3
8

55

Bun 38é31H0r0 HebAa.
Co3Be3aus, spKue 3BE3/1bl,
[JIAHETHI, KX BUAUMOE
nexenne. ColHEYHAs
cucTreMa

56

Coinne. CoHeuHast
aKTUBHOCTH. MIcTOUHHK
sHepruu CoJiHIla U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE
XapaKTEPUCTUKH. 3BE3/1bI
TJ1aBHOU
[IOCJIEI0BATEIBbHOCTH.
Buyrpennee ctpoeHue



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

3B&311. COBpEeMEHHbIE
MIPEJICTABJICHHUS O
HpOI/ICXO)KIIeHI/II/I nu
spostroriu ComrHIA U 3BE3

58

Mneunsiii [Iyre — Hama
I'amaktuka. Ilonoxenue u
nerokenne CoJrHia B
I'amaktuke. I'anakTuku.
UYeEpHble ObIpBI B sApAx
raJlakTUK

59

Bcenennas. Paz6eranue
rajaktuk. Teopus
Bosbiioro B3pbiBa.
PennkroBoe uznyyenue.
MeraranakTuka

60

Hepemennsie npooiaembl
aCTPOHOMHUU

61

KonTtposnsHas padota
«DNeMEeHThI aCTPOHOMUHU U
acTpoPU3UKN»

62

O6o6maromuit ypok. Ponb
(hM3UKH U ACTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM,
COITMATBLHOM U 3TUYECKOI
cdepax aeareabHOCTH
yeJloBeKa




63

O6o06maromuii ypox. Ponb
1 MecTO (PU3HUKH U
aCTPOHOMHH B
COBPEMEHHOM HAyYHOU
KapTUHE MHpa

64

O6o06maromuit ypok. Ponb
¢buznueckoil Teopuu B
(dhopMHUpOBaHUH
MPEJICTABICHUH O
¢buznyecKoil KapTuHe MUpa

65

O6o6maromuit ypok. Mecto
(M3UYEeCKON KapTUHBI MHUpa
B 0011eM psity
COBPEMEHHBIX €CTECTBCHHO-
HAYYHBIX TPEJCTABICHUI O
IpUPOIC

66

Pe3epBHbIit ypok.
MarnuTtHoe 1ojie.
DneKTpoMarHuTHas
WUHIYKINS

67

PesepBHblil ypok. OnTHka.
OcCHOBBI crieluanbHOU
TEOPUU OTHOCUTEIIBHOCTH

68

Pesepnblii ypok. KBanToBas
¢u3nKa. JneMeHTbI
aCTPOHOMMH U aCTPOPU3UKHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d178
4



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIAA YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.41., Byxosues b.b., Cotckuit H.H. non
penakuueit [lappentoeBoit H.A., AkiimonepHoe o6miectBo «3narenbcTBo
«IIpocsemenue»

» ®usuka, 11 knacc/ Makumes I'.J1., Byxosues b.b., Yapyrun B.M. non
penakmueit [lapdentoeBoit H.A., AkiimonepHoe o61miectBo «3narenbcTBo

«HpOCBCI_HeHI/IC»

METO/JIUYECKHUE MATEPHUAJIBI JJIs1 YUUTEJA
A.TI. PeimkeBuu. COopHUK 3a/1a4 110 usuke. Mocksa, [poda, 2005 - 2019 r.
10.A. Caypos. ®usuka. [Toypounsie pazpadborku. 10 kimacc. [locobue s

oO1eo06pa3oBarenbHbIX opranu3aiuii. Mocksa. [Ipocsemnienue. 2015

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

dwusuka.ru. http://www.fizika.ru/

dusuka: QJICKTPOHHAA KOJUICKIUSA OIIBITOB.

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


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