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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K pe3ysibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeIbHON MPOrpaMmbl, npeacTaBieHHbIX B OI'OC
COOQO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUS U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1o (U3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTUHbI Mupa oOyuarommxcs 10-11 kmaccoB mpwu
oOyueHMM uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesiTebHOCTHOTO  moaxoaa. [lporpamma 1o  QU3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k miIaHUPyeMbIM JMYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4eHHUs, a TAK)KE YUUTHIBAET HEOOXOAMMOCTD
peanu3ald  MEXKMPEIMETHBIX CBi3ed (U3UKH C €CTeCTBEHHO-HAy4YHBIMU
y4eOHbIMU TIpeIMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE NEIH W3YYCHHS
(bu3MKK Ha ypOBHE CpPEeIHEro 0011ero 00pa3oBaHusl, MIIaHUPYEMbIE PE3yIbTaThl
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIE, MpEAMETHBIC (HA
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUpYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHCJIC TPEIMETHBIC PE3YJIbTATHI IO T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaMm o0ydeHusl.

®du3uka KaKk Hayka O HauOosiee OONIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBe Y4eOHOro MpeAMeTa B IIIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[lIkonpHBIT Kypc QuU3NKH —
CUCTEMOOOpA3yIONUi  JIJI1  €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
W3y4aeMbIX XHUMHEH, Ouoisioruei, usnueckoil reorpadueii U acTpOHOMHUEH.
Hcrnonp3oBaHne M aKTUBHOE TMpPUMEHEHHE (U3MUECKUX 3HAHHWM Ompenemnser
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe SHEpPreTUKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJYYEHUsI HOBBIX MaTEPUAJIOB C 33JIaHHBIMU
cBolicTBaMu © JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOy4aromuxcs, B
dbopMHupoBaHWEe YMEHUN TMPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJIHEHUN UMHU YYEOHBIX UCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro o0miero oOpa3oBaHUS
MOJIOKEH Psii UAEH, KOTOPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
MIOCTPOCHMUSI.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISICTCS JOTUYECKU
3aBEPIIEHHBIM, OH COJCPKUT MaTepuall U3 BCeX Pas3lesioB (U3HMKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DH3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepuall Kypca (U3UKA
o0beuHEH BOKpPYr (GU3MYECKUX Teopuil. Bemymmum B Kypce sIBISETCS
dbopMupoBaHUe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pPHH, BEIIECTBE U
noJie.

Hoesa cymanumapuzayuu. EE peanmzanus mpeanoaraeT MCIOIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMANIa (PU3UYECKON HAyKU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkn ¢ pa3BUTHEM OONIECTBAa, a TaKkKe C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU TTPOOIeMaMHu.



Hoes npuxnaonou nanpasrennocmu. Kypc (uszuku mnpesamnonaraet
3HAKOMCTBO C IIIHPOKUM KPYIOM TEXHHUYECKHMX M TEXHOJIOTHYECKHUX
IPUIIOKEHUHN U3yUYEHHBIX TEOPHH U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JIIEMEHTOB
COJICpKaHUs, TOCBSIIEHHBIX SKOJIOTHYECKUM Mpo0jeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakKe 00CYKICHUS
npoOJieM  palMoHANBHOTO  MPHUPOAOINONIB30BAHUS U AKOJOTHYECKON
0€30MacHOCTH.

Crep)KHEeBBIMHU JJIEMEHTaMH Kypca (M3MKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHwMsl ABJSIFOTCS QU3HUYECKUE TEOpUH (POPMUPOBAHUE TIPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3NICCKON TEOpHUH, poiu (PyHIaMEHTATBHBIX 3aKOHOB
U TPUHIMIIOB B COBPEMEHHBIX TIPEJCTABICHUSAX O TMPHUPOJE, TpaHHUIAX
NPUMEHUMOCTH TEOPHM, [JIsi ONHUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIICCCOB).

CHUCTeMHO-JIESITeTPHOCTHBIN TMOAX0A B Kypce (U3UKH pean3yercs
OpeXJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAIBHOU JeATeIbHOCTH
oOyuaroruxcst. st 6a30Boro ypoBHsI Kypca (UM3UKA — 3TO HCIOJIb30BaHUE
CUCTEMBI ()POHTAIIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOpble B Mmporpamme 1o (u3uke OObEeIUHEHBI B OOIIUA CIHCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM TIepeyHe
71a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJIS U OIIEHKH, OCYIIECTBISETCS
y4yacTHUKaMU 0Opa3oBaTEeNbHOTO Tpollecca HUCXOJs U3  OCOOCHHOCTEH
IUTAaHUPOBAHUS W OCHalleHus kaOuHera ¢usuku. [Ipu sTom obecrneunBaercs
OBJIaJICHHE OOYYAIOIIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE W3MEpPEHHS,
UCCJICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH U MOCTAHOBKY OMBITOB IO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yIEIsSETCS PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3anau. [Ipu sTOM JU1st pacU€THBIX 337124 IPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO
3alaHHOM  (DU3UYECKOW MOJIENbIO, TO3BOJISIONINE TMPUMEHSTh W3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjieia Kypca, TaKk U UHTETPHUPYS
3HaHUS W3 pa3HbBIX pasznenoB. [l KadecTBEHHBIX 3aady MPUOPUTETOM
SABJISIFOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (HU3NISCKOM MOJICIH
JUTSI CUTYalliy MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ T1peboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY O0O€CIeueHUI0 Y4eOHOro rmporecca 0a30BbId ypOBEHb Kypca
Gu3NKKM Ha YpPOBHE CpEAHEro oOIero oOpa3oBaHUs JODKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOWHeTa (PM3HKU WA B YCIOBHUSX MHTETPUPOBAHHOTO
KaOuMHeTa MPEJAMETOB €CTECTBEHHO-HAY4YHOro Iukia. B kaOunere Qusuku
JOJDKHO OBITh HEOOXOAMMOE JIa0OpaTopHOE OOOPYIOBAHUE VISl BBHIMOTHEHUS
YKa3aHHBIX B TporpaMme 10 (PU3NKE YYCHHUYECKUX MPAKTHYECKUX PAOOT U
JIEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M O00OECIeUMBAECT TOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMme MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCICIOBAHMST W3Y4YaeMbIX SIBJICHUH W MPOIECCOB, OHMIUPHUUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHCHHM.

JlabopaTopHoe 00OpymOBaHHE IJIsi YUYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopMupyeTCs B BUJIE TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJarommxcs. TeMaTH4ecKue KOMIIICKTHI
1a60paTOPHOTO 00OPYMOBAHMS JOHKHBI OBITH MOCTPOEHBI Ha KOMILJIEKCHOM



UCIIOJIb30BAaHUU aHAJIOTOBBIX U U(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabOpaTOpuil.
OCHOBHBIMHU 1IEJISIMU MU3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHUE WHTEpECa M CTPEMIJICHHS OOYYaIOIMIUXCS K HAyIHOMY
U3YYCHUIO MPUPOJIBI, PA3BUTHUE MX HHTEIUICKTYaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJE TIO3HAHUSA W
(GopMHpOBaHHE HCCIACAOBATEIIBCKOTO OTHOIICHUS K OKPYXKaIOIUM
SIBJICHHSIM;

dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHUS KaK pe3ynbTaTa H3y4YCHUS
OCHOB CTPOCHHMS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;
dopMHupOBaHWE YMEHUN OOBSCHATH SIBICHUS C HCIOJb30BAaHUEM
(bM3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O POJU (DU3UKHU IS Pa3BUTHUS JPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKH M TEXHOJIOTHM.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneunBaeTCs PCHICHUCM CIICAYIOIMINX 3a1a4 B
IMPOLCCCC N3YUCHUS KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06HIGI‘O O6p&30BaHH$II

npuoOpEeTeHHEe  CHUCTeMBbl  3HaHUKM 00  o0mmux  usHueckux
3aKOHOMEPHOCTSAX,  3aKOHAX, TEOpHUAX, BKIIOYas  MEXaHUKY,
MOJICKYJISIpHYIO (U3UKY, JJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (DHU3HKY H
3JIEMEHTHI acTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIPUMEHATh TEOPETUUYECKUE 3HAHUSA IS
00bsICHEHUS (U3MYECKUX SBJICHUH B MPUPOAC M JUISI TPHHATHS
MPAKTUYECKUX PEUICHUM B MOBCEIHEBHOM KU3HU,

OCBOEHHE CIIOCOOOB pelIeHUs Pa3IMYHBIX 3a7a4 C SBHO 3aJaHHOMN
(dbu3uYeCKO MOJIENBIO, 3a7ad, MOAPAa3yMEBAIOIINX CaMOCTOSTEIIHHOE
co3JlaHue (PU3UIECKON MOCITH, aICKBATHOM YCIOBHSM 3aJ1auH;
MOHUMAaHHE (PU3MUECKUX OCHOB M MPUHIUIIOB JEHUCTBUS TEXHUUYSCKHUX
YCTPOWCTB W  TEXHOJOTMYECKUX TPOLECCOB, WX BIMUSHUA Ha
OKPYKAIOILYI0 CPENY;

OBJIAJICHUE METOJAMH CAMOCTOSITEIIBHOTO TNIAHUPOBAHUS U IPOBEICHUS
(U3UYIECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEpIIpeTallui HH(HOPMAIIHH,
OIPEJICJIEHUS JOCTOBEPHOCTH MOJIYYCHHOI'O PE3YJIbTATA;

cO3JaHue YCJIOBUM JUIA pa3BuTUA YMEHUU IIPOEKTHO-
HCCJIE0BATEIIBCKOM, TBOPUYECKOUN AEATEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPETHEr0 OOIIEro
oOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZIETIO),
B 11 xnmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenmaraemeiii B mporpamMme mo (uU3MKe MepedyeHb JIAOOPATOPHBIX U
MPAKTUYECKUX PabOT SBIACTCS PEKOMEHIOBAHHBIM, YUYUTEIh JEIacT BBHIOOP
MPOBEICHHS JTabOpPaTOPHBIX PAa0OT M OMBITOB C YUYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEM 00y4aromuxcsl.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. ®usuka M1 MeTOAbI HAYYHOI'O IO3HAHUSA

®dusuka — Hayka o npupoje. HayuHnble METObI TO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MonenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHble TUITOTE3HI.
dusznveckue 3aKoHbI M TEOPUM. ['paHUIBI TPUMEHHUMOCTH (HU3UUECKHUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps m MmecTo pusuku B popMHUpOBaHUN COBPEMEHHON HAy4YHOU KapTUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJIoroBele ¥ HMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemernienune, ckopocTh (CpelHssI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHHUE MATEPUAIIbHOW TOYKH, UX MPOCKUMHU HAa OCU CUCTEMBI KOOPAMHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHe. | 'paduku
3aBUCHUMOCTH KOOpJIMHAT, CKOPOCTHU, YCKOPEHHUS, IYyTH U [EPEMEIICHUS
MaTepuagbHON TOYKH OT BPEMEHH.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUSI.

KpuBonuneinoe paBwxkeHue. JIBWKEeHHE MaTE€pHaIbHOM TOYKU MO
OKPYKHOCTH C MOCTOSSHHOW II0 MOJIYJII CKOPOCTBIO. YTJOBas CKOpPOCTH,
nuHelHas ckopocth. [lepuon m dacrota obOpamenus. LleHTpocTpemuTensHoe
YCKOpEHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JIBI)KEHUE CHAPSIO0B, LIEMTHBIE U PEMEHHBIE TIEpeaadn.

Jlemoncmpayuu

Mogenb CUCTEMBI OTCU€Ta, WJUTIOCTpALIMS KMHEMaTHUYECKUX
XapaKTEPUCTUK JIBUKCHHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCIIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue ckopocTu mpu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3ydyeHnne HEpPaBHOMEPHOTO JBWXKEHUS C  LEIbIO  ONpeAeieHUus
MT'HOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSAMH, MPONUIAECHHBIMU TEIOM 3a
MOCJIEAOBATEIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU MPU PABHOYCKOPEHHOM
JBUXEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydenue nBMKEHHUs MIAPUKA B BA3KOM )KUIKOCTHU.

N3yuenne aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIHHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
NuepumnanbHbIe CUCTEMBI OTCUETA.

Macca tenma. Cwuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa i wmarepuanbHOM TOYKM. Tperud 3akoH HprotonHa s
MaTepUAIIbHBIX TOYEK.

3akoH BceMmHupHOro TAroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Bunpl Tpenus (Mokosi, CKoJibKeHUs, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTHUBICHUS MIPU ABUKEHHUH TEJIA B )KUIKOCTH UJIHU Ta3e.

[TocTynarenbHOE U BpaliaTeIbHOE JIBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTEJIBHO OCH BpalleHus. Ilimedo cuibl. YcnoBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHECHHUE: MOIALIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM OABEME U MTAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBust paBHOBECUS TBEPAOTro Teia. Buabl paBHOBECHS.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomoi

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus é mMexanuke

NmMnynbc MaTtepuanibHOW TOUYKHM (T€a), CUCTEMbl MaTEpUANIbHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE UMITYJIbCa TeNla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetnueckass sHeprusi MaTepHalbHOW TOUYKH. Teopema 00 M3MEHEHUU
KWHETUYECKON SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
neopMUpPOBaHHON TpYXUHBL. [loTeHIManbHAs OSHEpPrus Tela BOJIM3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HETNOTEHUHAIBHBIX CUJI C U3MEHEHHEM MEXaHUYECKOW IHEPIMU CHUCTEMBI TEIL.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnuecKkre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET, KOMED,
MPYKWHHBIN IUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIMIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHJIBI C HM3MEHEHHEM MEXaHWYECKON
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKIyTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
OombITHOE o0OOCHOBaHME. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep
IBIKCHUS M B3aMMOJICHCTBUSL YACTHI] BelIleCcTBA. MoJeln CTPOECHHUS Tra3os,
KUIAKOCTEH M TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
mozeneil. Macca u pa3mepsl MoJekyd. KonuyecTBo BemecTtBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHoBecue. Temmeparypa u e€ wu3mepenue. Illkana
temmneparyp Llenbcus.

Mogens wuzaeanbHoro Tra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPHUH HACAIbHOIrO raza. AOCOIIOTHAs TemIeparypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBWXEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHEe MeHzaeneeBa—
Kinaneitpona. 3akon J{anerona. M3ompoiieccsl B AEaIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMpeACTABICHHE HU30IMPOIIECCOB:
U30TEepMa, U30X0pa, u300apa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WIUTIOCTpUpPYOIIas IPpUpoay AaBICHHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HJI€abHOrO Tasa,
M30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUN
00bEMa KOMHATBHI, TaBJICHUS U TEMITEPaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXJIy  MapamMeTpaMd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPTUA
TEPMOJIMHAMUYECKOW CHUCTEMBI H CcrmocoObl €€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U paboTa. BHyTpeHHssT sHEprus OJHOATOMHOTO HCATHHOTO Ta3a.
Buael Temonepenayuun: TEmIONPOBOAHOCTb, KOHBEKIIMS, U3JIyYeHUE. Y IeTIbHas
TEITIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI MPHU TEIIONEpeaaye.



[Tonsitue 00 ammabatHOM mporecce. [lepBblii 3aKOH TEPMOJIUHAMUKHU.
[IpuMeHeHre IepBOro 3aKoHa TEPMOJAMHAMHUKHU K u3ompoleccam. ['paduueckas
UHTEpIpeTalnus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeroBble  mammubl.  [IpuHOMNBL  1EWCTBUS — TEIJIOBBIX — MAIIIMH.
[IpeoOpazoBanusi sHepruM B TEIIOBBIX MamnHax. KoadduimeHT mnoneznoro
nerctBusa TeruioBod MamuHbl. [{ukn KapHo u ero kosd@uimeHT mosne3Horo
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbI TETIOAHEPTETUKH.

Texnuueckue ycTpocTBA W NPAKTUYECKOE NPUMEHEHHUE: JABUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHnne BHYTpEeHHEH SHEPTUM Tella MPU COBEPUICHUU PaOOTHI: BBUIET
npoOku U3 OYyTBUIKM TOJ] ICUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TPYOKe IMyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHnenne  BHYTpEeHHEW  SHepruu  (Temmeparypbl) Tella  IpU
TeIrIonepeaaye.

OnbiT 1o aanabaTHOMYy pACIIMPEHUI0 BO3[yXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO JIBUTATEJS.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

N3Mmepenne yaenbHOl TEMI0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCOTOTHAS
U OTHOCHUTEJIbHAS BJIIAXKHOCTH BO3/ayxa. HachllieHHbIN map. Y enpHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATypPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckne u aMmopdHblie Tena. AHU30TPONUS
cBOMCTB KpucTamuioB. JKunakue kpuctamibl. COBpEMEHHBIE MaTEepUAIbI.
[1naBneHue u KpucTaJU3anus. Y iefapHas Teriora miasieHus. CyomuManus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoilcTBAa M NMPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAIIOPUMETP, TEXHOJIOTHUU TOJIyYEHUSI COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TTAPOB.

Kunenue npu moHMKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIEeCTBA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

OnekTpu3anus Tela. DJIEKTpUUecKui 3apsii. J(Ba BHla 3JIEKTPUUYECKHUX
3apsiioB. [IpOBOHUKY, NUAJIEKTPUKA U MOJTYNPOBOJHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOrO 3apsija.

B3anmopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHMA
3apsan. Dnekrpuyeckoe nose. Hanpsoxk€HHOCTh anekTpudeckoro nois. [TpuHiun
CYNEpIIO3HLINH AIEKTPUYECKUX noJiei. Jlunun HaINpsKEHHOCTH
AIEKTPUYECKOrO MOJIS.



PaGora cun anekrpocraruueckoro mosa. [lorenuman. PasnocTh
NOTEHUUAJOB. [IpOBOMHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOpA.

TexHuyeckne ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM I10JIE.

DJIEKTPOCTaTUYECKAs 3a1IUTA.

JIMDIIEKTPUKU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSHUSA MEXKAY HUMHU U TUIEKTPUIECKOW POHUIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwlit 31ekmpudeckuii mok. Toku 6 paznuyHvix cpeoax

DJIEKTPUYECKU TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIEIbHOE CONPOTHBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COCTMHEHNUE POBOJHUKOB.

PaGora osnextpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIAsi CHJIA U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHUKA TOKA.
3akoH Oma 1 TOJNIHOM (3aMKHYTOW) 3iekTpudeckoil 1menu. Kopotkoe
3aMbIKaHHE.

DJIEKTpOHHAas  MPOBOJUMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[MonmympoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOHUKOB. CBoicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBaXx dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIeKTpUUeCKUil TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTpPOWCTBA M MNPAKTUYECKOE NPUMEHEHHE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHBIC MPUOOPHI,
AIEKTPOOCBETUTEILHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UOJ, TEPMUCTOPHI H  (DOTOPE3UCTOPHI, TMOJIYNPOBOJHUKOBBIA  JIHO,
rajbBaHHKaA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MMPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IY TTOTIEPEYHOTO CEUEHUS U MaTepraia.

CmenianHoe COeIMHEHUE MTPOBOAHUKOB.



[Ipsamoe wu3MmepeHue HIEKTpoABHKYyHIEH cuibl. KopoTkoe 3aMblKaHuE
rajbBaHUYECKOIO PJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBJICHUS.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnaHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUST PEZUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce oCyImecTBIS€TCs C
Y4ETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBA3€M C Kypcamu MaTE€MaTUKH,
OMOJIOTUH, XUMUH, TeoTpadun U TEXHOJIOTHUH.

Meoswxcnpeomemuvie noHsimusi, CBSI3aHHBIE C U3YYEHHEM METO0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIH (paKT, TUMOTE3a, PU3MUECKass BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl YpaBHEHUM, JHMHEWHas QyHKIUA,
napabona, runepbosia, uX rpaduKd U CBOWMCTBA, TPUTOHOMETPUUECKUE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJMHAT,
CJI0KEHHUE BEKTOPOB.

buonocua: wmexanuyeckoe IBWKEHHWE B JKMBOM mpupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEIIONEpPEIadH, TEIIOBOE
paBHOBECHUE), IIEKTPUUECKHE SBJICHHS B )KHBOU MPUPO/IE.

Xumus: DTUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEI,
KUJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOWCTBA METAJUIOB, JJIEKTPOJIUTHUECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eocpagus: BnaxXHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUHN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHS B TEXHUKE, MOAUIMIIHUKH, MCIIOJb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHA, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIyYEHUST COBPEMEHHBIX MAaTepUajgoB, B TOM  YHUCIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTUM,  DJIEKTPOCTATHUYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
ANIEKTPOHArpPEeBATEIbHBIC  MPUOOPHI,  AJIEKTPOOCBETUTEIBHBIE  TPHUOOPHI,
rajbBaHHKaA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Mazcnummnoe noje. I1eKmMpoOMaAZHUMHAA UHOYKYUA

Iloctossauble MaruuThl. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHHWTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAYKUuH. [IpuHIUMN cynepno3uuuu
MAarHUTHBIX NOJIEN. JINHMM MarHUTHOM MHIAYyKUMU. KapTuHa TWMHUN MarHUTHOU
WHAYKIHAU TOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHOe mOJie NPOBOJHMKA C TOKOM. KapThHa nMHWN WHIYKIUU
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO



NPOBOJHUKA, KaTymku ¢ TokoMm. OmnbeiT Opcrena. BzaumoneilcTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoOayiab W HampasieHUE. [[BHO>KEHHE 3apsyKEHHOU
YacCTHUIIBI B OJJHOPOHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

SIBneHne »IEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. OJIEKTPOJABWKYIAs CUJIa WHIYKIMUA. 3aKOH 3JEKTPOMArHUTHOU
uHaykuu dapanest.

BuxpeBoe ajekTpuueckoe moJie. DJIEKTPOJABHKYIIAs Cujia MHAYKIAU B
MPOBOJIHUKE, IBKYIIIEMCS TOCTYATEILHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHE CAaMOWMHAYKIUH. OJEKTPOABMKYIIAs CHJa
CAMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHUYeCKHE YCTPOMCTBA M MPAKTUUYECKOE IPUMEHEHHE: MOCTOSHHBIC
MArHUTBhI, 3JICKTPOMArHUTHI, J3JICKTPOJBUIrATENb, YCKOPUTEIU BJIEMEHTAPHBIX
YacTHIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUY MHIYKIIUYM MAarHUTHOTO TOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON HHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CHJIBI HMHAYKIUHM OT CKOPOCTH
W3MEHEHUSI MarHUTHOT'O ITIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydeHnrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Pa3znea 5. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbLE KONEOAHUA

Konebatenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KOJeOaHUSI.
[Mapmonunyeckue konebanus. [lepuon, yactora, aMmnTyaa u ¢asza KojaeOaHU.
[Ipy»xuHHBII MasiTHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [IpeBpaieHne »HEPruu MPU TAPMOHUYECKHUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCaATbHOM KOJICOATEIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KosneOanusmu. dopmyna Tomcona. 3akoH CoxXpaHEHHS
SHEPTUHU B UJICATTHHOM KO0JIeOaTEIhbHOM KOHTYDE.

[IpenacraBnenrie 0  3aryxalommx  KojeOaHuWsX.  BBIHYKIeHHBIC
MexaHudeckue KosieOanus. Pe3onanc. BBIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KoJieOaHmsl.



[lepemennbiii TOk. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W JCHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA H
HaIPSKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
ANEKTPUYECKON  DHEPrUM. OKOJOTHMYECKME PHUCKH TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs 3IEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3HU.

TexHuyeckre ycTpoucCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TMPYKUHHBIN WM
MaTEMaTUYECKUNA MASITHUK).

Habmronenue 3aryxarommux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocinenoBaTeNbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUY 3IEKTPONEpEAAUH.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUH rpy3a HAa HUTH
OT JJIMHBI HUTU U MACCHI TPy3a.

UccnenoBanne mnepeMeHHOr0 TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KAaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 371eKmMpPOMACHUNIHbBIE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpanenus. [lepuon. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. llomepeuHble W TPOJOIBHBIE BOJIHBI.
Nurtepdepentus u qudpaxims MEeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B aiexTpoMarHuTHO# BOJHE.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdepenius. CKOpoCTh IEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJH. [IpuMeHeHne 3J1eKTPOMarHuTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckre yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPA3BYKOBasi JUAarHOCTUKA B TEXHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Kone6mronieecst Teo Kak UCTOYHHK 3BYKa.

HabGnronenue otpakeHus: U IPeTOMIICHHUS] MEXaHHYECKUX BOJTH.

Ha6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
9aCTOTOM KOJeOaHMUIA.



HccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX  BOJH:  OTPa)KCHHUE,
peIoOMIICHHE, TTOJIIpr3aIus, Tudpakiys, HHTeppepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OoHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MpEIOMJICHUS CBeTa. AOCOIIOTHBIN
nokasatenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. LIger.

ColOuparomyie ¥ pacceuBarolye JUH3b. ToHKass auH3a. DOKycHOE
paccTosIHUE U ONTHYEcKas cuiia TOHKOM JuH3bI. [locTpoenne m3zobpakeHui B
coOuparolmux W pacceuBalmmMX JuH3aX. DopMmyia TOHKOW  JIMH3BIL.
YBenuueHue, 1aBaeMoe JTUH30M.

[Ipenensl MNPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

BonnoBass ontuka. MuTtepdepenuus cBera. KorepeHTHbE HCTOYHUKHU.
VYcaoBus HaOMIOJEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEp(EPEHIIMOHHOMN
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YciioBue HaOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: OYKH, JyIa,
doToarnmapaT, MPOCKIIMOHHBINA ammapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE PACIpPOCTPAHEHUE, OTPAKECHUE U NPEIOMIICHHUE CBETA.
OnTuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tomy4yenue cekTpa ¢ mMOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

Ha6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mMepenue nokasaresns npesoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenue nqucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
'pannnbpl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. lloctynarsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BPEMEHU U
COKpAILICHUE JIJINHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3b Macchl C DSHEPrUed U HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmuvt K6aHMOBOIU ONMUKU

®dotonnl. Popmyna [lmaHka cBs3u SHEprud (POTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoBanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrddekra. Ypapuenue OitHireriHa s dotoddpdekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Csertonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHwe W MOIJIOINIEHHE
(GOTOHOB TpU TIEpexoje aToMa C OAHOTO YPOBHSI SHEPTUU Ha Jpyroil. Bujwi
criekTpoB. CIEKTp YpOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonHoBbie cBoiictBa yactuil. Boanbl ne bpoins. KopmyckynsipHo-
BOJIHOBOU AyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vyenuueckuii axcnepumenm, nabopamopusie pabomol

Ha6nronenue nmuHeituaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, J0Ka3bIBAIOIIUE CIOXKHOCTh CTpPOCHHS sipa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesdepdopma mo  ompeaeneHur0  cocTaBa
paanoakTuBHOTO w3nMydeHus. CBoicTtBa anbda-, Oera-, ramMmma-u3ITydeHHUS.
Binsinue paagnoakTHBHOCTH HA KUBbIE OPTaHU3MBbI.

OTtkpeITHE TPOTOHA W HelTpoHa. Hykinonnast moaens sipa [ erizenbepra—
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Torbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TMO3UTPOHHBIN Oera-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacia/ia.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccsr sapa.

SnepHble peakunu. Jlenenre u CUHTE3 sI€Ep.

Anepnsiii peaktop. TepmosimepHbiii cuaTe3. [Ipo0iaeMbl U MEPCICKTUBBI
SICPHON SHEPreTUKHU. DKOJIOTHUYECKUE ACTIEKThI SIAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertoapl HAOIIONCHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKOW KapTHUHBI
MUpa.

TexHudeckre yCTPOHCTBA M TMPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, syiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3NbI, MIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cuctema.

Connue. ConneyHas akTUBHOCTh. VcTtounuk sHepruu ConHIA W 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBINA Kacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW IOCJIEAOBATEIBHOCTU. BHyTpeHHEE cTpoeHue
3BE3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Botonnu CoHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenue CosHIA B
lanaktuke. Tumnbl rajakTuk. PaguoranakTuku u KBaszapbl. YEpHbIE IBIPHI B
A/Ipax TAIAKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa0606na. PazOeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~ MPUJIOKEHUW JJIST  ONpPEECHUS TIOJIOKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW M 3THYECKOU cdepax NesaTeTbHOCTH YeJIOBEeKa, POJb U MECTO
(GU3NKK W aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpPa, POJIb
¢dusnueckoii Teopun B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3NYECKOW KApTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsIeTCs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcamMy MaTE€MaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBICHWE, HAYYHBIM (aKT, TUIOTE3a, (U3NUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIIHAN: CUHYC, KOCUHYC, TaHT€HC, KOTQHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIHUHU HA OCH KOOPJHUHAT,



CJIO)KEHUE BEKTOPOB, MPOM3BOJAHBIC AJIEMEHTApHBIX (PYHKIUN, MPU3HAKU
noI00MsI TPEYTOJILHUKOB, OMpeNeNieHUue IUIOMAIN MIOCKUX QUuryp m oobéma
TeN.

buonocus: »nekTpuyeckue SBICHUS B KUBOM MpuUpoje, KojieOaTelbHbIE
JIBYKEHUST B KUBOM MPHUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTANIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIM aHAU3.

l'eoepagua: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICEHHIA.

Texnonocusi: AVMHUM HIIEKTpoOIiepeaad, TeHepaTop IEePEMEHHOTO TOKa,
ANEKTPOABUTATENb, UHAYKIMOHHAS M€Yb, pajap, paaAuoNpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoEKIMOHHBIN anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHAs Oarapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpeamera «Du3nuka» Ha YPOBHE CPEAHETO OOIIero
obpazoBaHuss (0a30BBIH  YpPOBEHb) JIODKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIINX JTNYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA Yy4eOHOro mnpeamera «Dusukay
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIHOCOOHOCTh  0OydYaromuxcs
PYKOBOJICTBOBaThCA C(OPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM POCCHUKCKOrO 0OIlIecTBa,
paclIMpeHne >KU3HEHHOIO OIbITa W ONbITA JACATEIBHOCTH B IpPOLECCEe
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOW JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:kaaHCKOr0 BOCIIUTAHMSA:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCUIICKOTO O0IIECTBA;

NPUHATUE TPAJAULMOHHBIX OOLICYEIOBEYECKUX T'yMAHUCTHYECKUX H
JNEMOKPATHYECKUX IEHHOCTEW;

TOTOBHOCTBH BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
oO011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHN B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aUMOJCICTBOBAaTH €  COUMAIbHBIMM  HMHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYECHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2)IaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOLIEHHE K TOCYIApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCHICKMX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B IOCTPOEHUE YCTONYMBOTO OyAYyLIEro;

4)3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAsd OCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYILETO PUINYECKON HAYKE;

5)Tpy10BOro BOCIMTAHMS:

MHTEPEC K pa3IMuHbIM cdepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun M peanr30BbIBATH COOCTBEHHBIC >KU3HCHHBIC
UTaHBbL;

FOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3NKU HA TPOTSIKEHUU BCEU KU3HH;

6)3K0JI0rH4eCKOro BOCIIMTAHMS:



c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIbTYpbI, OCO3HAHUE IJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JICUCTBUI B OKpYXKarollell cpelne Ha
OCHOBE 3HaHUS 1[eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HampaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKE;

7)I1eHHOCTH HAYYHOT'0 MIO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (HPU3UYECKON HAYKHU;

OCO3HAHWE IEHHOCTH HAy4yHOH JesTeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBISITH IPOEKTHYIO UM HCCIEI0BATENbCKYIO
NEeSTEeNbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiicTBUS
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITeNIbHO  ()OPMYJIMPOBATh M aKTyallU3UpPOBaTh  IpoOIIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh SN JCATEILHOCTH, 3aJlaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKCHHUS,

BBISBJISITh  3aKOHOMEPHOCTH UM IPOTHUBOPEYHMS B paccMaTpHBaeMbIX
(U3UYCCKUX SIBICHUSX;

pa3pabarpiBaTh IUIaH PEIICHUS POOJIEMBI ¢ YUETOM aHali3a UMEIOIIUXCS
MaTepUalIbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBbHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3yJbTATOB MEJISIM, OIICHUBATh PUCKHU TTOCICACTBUM ICSITEITHHOCTH;

KOOPJAMHUPOBAaTh M BBIMOJHATH PabOTy B  YCIOBUAX PeajbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble ncciaenoBarejabCcKue J1eCTBHUSA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHA TOHATHUSIMH U METOJIaMHU
(bu3HUecKoil HayKu;

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MPOEKTHOMN
NEATCIbBHOCTH B 00JacTH  (DU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITCILHOMY  TIOMCKY  METOJIOB  peleHus 3agad  (U3UISCKOTO
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHbIX METOIOB MMO3HAHUS,

BIIAJICTh BUAAMH JIEATEIBHOCTH IO TIOJyYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINK, MPEeOOpPa30OBaHUI0 W MPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YIEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3a/ady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAaXOIUTh apTyMEHTBI JUIsl TOKa3aTelIbCTBa
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTHYECKA OIICHMBATh HX JOCTOBEPHOCTH, IIPOTHO3UPOBAThH H3MCHCHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aa4yll B 00pa30BATEIHHOU
JESTETLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;



yMEeTh TIEPEHOCUTh 3HaHUS MO (u3NKe B MPAKTHYECKYIO 00JacTh
KHU3HEACATEITLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00IacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMH TOy4YeHUs HMHOOpManuu (U3MIECKOr0 COACPKaHUS
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IUYHBIX BUI0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIB30BaTh CcpelicTBa MHGOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3alMOHHBIX 33Jlad ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUsI, TTPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

co3/1aBaTh TEKCThI (PU3MUECKOTO COJEp>KaHHS B PA3IMUYHBIX (PopMmaTax ¢
y9€TOM Ha3HaueHHWs WHOOPMAllUM U  1EJIEBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHMKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIE 1eHCTBUS:

OCYIIECTBJIATh OOIIeHHEe Ha Ypokax GU3MKA U BO BHEYPOUYHOU
NEATEIBbHOCTH,

pacrio3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMATr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJIb30BaThb  NPEUMYIIECTBA  KOMAaHJAHOW U
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKY WU METOJbl COBMECTHBIX NIEUCTBHUM C YUETOM OOIINX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

OPUHUMATh 1EJIU COBMECTHOM JAESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pactpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXIAaTh Pe3yiIbTaThl
COBMECTHOU padoThI;

OIIEHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXXJOr0 y4YacTHUKA KOMAaHIbl B
001Ut pe3yabTar 1Mo pa3pabOoTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJIEM C MO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETMYECKOE NOBEICHUE B PA3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIEe 1elCTBUSA
Camoopranusanus:

CaMOCTOSTEIIbHO ~ OCYIIECTBIIATh IMO3HABATEIIbHYIO JCSTEIHHOCTh B
obrmactu QUMK W aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIIbHO COCTABJISITh TUTAH PEIICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/ay, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMIOYTEHUM;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM;



pacmupsATb paMKh  y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTrhb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TPOSBICHUIO JPYIUIIMA B 0O0JACTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeNbHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HaBBIKAMHU I[IO03HABAaTEJIbHOW pediiekcud Kak OCO3HAHMS
COBEpIIIaeMbIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HUX PE3YyJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh TPUEMBI pedIeKCHH I OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHUMATh PEIICHUS IO X
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B nporniecce nocTrkeHUsT TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (u3uke I8 YPOBHS CpeaHEro oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEIIJICKT, MPEIMTOJIAT AFOTITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUsS,  BKJIIOYAIOIIETO  CIOCOOHOCTh  TOHMMATh  CBOE

HMOITMOHAJIBHOE COCTOSTHUE, BHJIETh HAIpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTUPOBAThCS K
AOMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHUE K IOCTH)KCHUIO 1IeJIN
U yCIexXy, ONTUMHU3M, HTHUITUATUBHOCTh, YMEHUE JEHCTBOBATh UCXOMS U3 CBOUX
BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh TOHHMMATh AMOIMOHAIBHOE
COCTOSIHME JPYTMX, YyUYWATHIBaTh €ro TMPU OCYIIECTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JIOJbMHU, 3a00TUTHCA, TIPOSIBIISATh MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenuss B 10 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE J0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:



JIEMOHCTPUPOBATh HA NMPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TPAKTUYECKOM JCSATEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN a3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEW W TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHUuU HU3NUEeCKUX 3a/1a4;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBUXKEHUE, CBOOOJIHOE TAJEHUE TeJ, JBM)XEHHE IO
OKPYXXKHOCTH, WHEpIUs, B3auMojeucTBue Tel, auddys3us, OpOoyHOBCKOE
JIBIKEHUE, CTPOCHUE KUJKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bEMaA Tell MPpHU
HarpeBaHuM (OXJIAXKJICHUH), TEIUIOBOE PaBHOBECHE, MCIApEHUE, KOHICHCAIUS,
IUTABJICHUE, KPUCTAJUIM3AllMs, KHUIIEHHE, BIAXXHOCTh BO3/1YyXa, IIOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OMpolleccax, dJIEKTpHU3alus Ted,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATh MEXaHUYECKOE JBMIKEHUE, UCTIONB3Ysl (PU3HMUECKUE BETUYNHBI:
KOOpJIMHATA, MyTh, MEpPEMEIICHHE, CKOPOCTh, YCKOpEHHE, Macca Tena, CuJia,
UMITyJIbC ~ Tela, KUHETHYeCKash  dSHEprusi, IMOTCHIMaJbHAs  DHEPIHUs,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIBHO
TPaKTOBaTh (DPU3UUYECKUN CMBICI MCIOIB3YEMbIX BEJIMYMH, UX O0O3HAUCHUS U
€MHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIMUYUHY
C IPYTUMH BEIMUMHAMY;

OMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEJ W TEIJIOBBIC SIBJICHMUS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JaBJICHWE Ta3a, TeMIlepaTypa, CpeIHSs
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBUYKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENS; TPU ONMUCAHWW TPABUIIBHO TPAKTOBATh (PU3UYECKHN CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX O00O03HAUCHUS W €IUHUIIbI, HAXOAUTh (HOpMYIIbI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE  JJIEKTPUUECKHE CBOMCTBAa  BEIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJIBb3Ys] (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUECKOE T0JIe, HAMIPSKEHHOCTD MOJIsl, TOTCHIIUAT,
Pa3HOCTh TOTEHIIMAJIOB; MPHU OMUCAHWW TPABUIBHO TPAKTOBATh (U3UUECKHUI
CMBICJI HCTIOJB3YEMBIX BEJMYWH, WX OOO3HAYCHUS W €IUHUIIbI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYyTUMHU
BEITMYNHAMU;

aHAMM3UpOBaTh  (DU3WYECKHUE TPOIECCh W SBICHUS, HCIOIB3YS
¢u3nuecKrue 3aKOHBI W MPUHIUIBL: 3aKOH BcemupHoro tsrotenus, I, Il u 111
3akoHbl HpBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPIHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYMEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABUS
WHEPIUATBHBIX CUCTEM OTCYE€Ta, MOJCKYJISIPHO-KMHETHUECKYIO TEOPHIO
CTPOCHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBS3h CPEIHEH KMHETHUYECKOW DHEPTUU
TETJIOBOTO JIBI)KEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIEpaTypoid, TEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsna, 3akoH KyoHa,
MIPU 3TOM Pa3INvaTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BBIPOKEHHE U YCJIOBHSI (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC MPUHIUIIBI JIEHCTBUS MAIlMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUS UX O€30MaCHOrO MCIOJIb30BaHUS
B MTOBCETHEBHOM KU3HU;

BBITIOJIHATh JKCHEPUMEHTHI MO HWCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH, MPHU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO0 O0OpYAOBaHMS, MPOBOJAUTH OIBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUYHH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBHUCHUMOCTH MEXAY (PU3NYECKMMH BEJIUYMHAMU C
UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, TIPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(buKCHpOBaTh PE3yJIbTATHl MOJYUYEHHON 3aBHCUMOCTHU (DU3NYECKUX BEJIMYMH B
BU/JIe TaONIUIl U TpadUKOB, A€NIaTh BEIBOJBI IO pe3yIbTaTaM UCCIIeI0BaHMUS;

coOmro/1aTh mpaBuiia 0€30MacHOro TPy/la MPHU MPOBEICHUN WCCIIEIOBaHUM
B paMKaxX y4eOHOTO SKCIEPUMEHTa, Y4EOHO-UCCIEIOBATENbCKON U MPOEKTHOM
NESTEIbHOCTH € WCIOJB30BAHMEM  W3MEPHUTENbHBIX  YCTPOHUCTB U
1abopaTOpHOTO 000PYIOBAHUS;

pemarh pacu€THhIE 3aJadd C SBHO 3aJaHHONW (PU3UYECKONW MOJIEINbIO,
UCIIOJIb3Ys] (PU3MUYECKHE 3aKOHbI M TPUHIIMIBI, HA OCHOBE aHajiu3a YCIOBHS
3a/1auyd BBHIOUpPATh (U3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYUHBI U
dbopmMybl, HEOOXOIUMBIE ISl €€ pelIeHUs, TPOBOAUTH PACUETHl U OIICHUBATH
peaTbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKON BEITMUUHBI;

penarhb KaueCTBEHHbIE 3a/lavuu: BBICTPAUBaTh JIOTUYECKU
HEMPOTUBOPEUYHMBYIO IETIOYKY PACCYXKIEHUN C OMOPON HAa M3Y4YEHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKHE SIBJICHHUS;

UCIIOJIb30BaTh ~ TPH  pEHICHWH  y4yeOHBIX  3aJad  COBPEMEHHbBIC
UH(OPMAITMOHHBIE  TEXHOJOTUM  JUIsi  TIOMCKA,  CTPYKTYPHUPOBaHWSI,
UHTEpNpETallid W  TPEACTABJICHUS Y4YeOHOW UM HAYYHO-TIOMYJISIPHOMN
uHboOpMaIIUK, TIOJYYCHHOW W3 PA3IMYHBIX HMCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HHPOPMAIIUIO;

OPUBOJUTH TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpA, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS M0 (U3UKE B TIOBCEIHEBHON KU3HU
Uit obecrieueHuss O6e30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOUCTBAMM, JJISI COXPAHEHUS 3I0POBBSI U COOIIOACHUSI HOPM
AKOJIOTUYECKOTO TTOBEACHUS B OKPYXKAIOIIEH CpejIe;

paboTaTth B TPYIIE C BBIOJIHCHHEM PA3JIMYHBIX COIMATIBHBIX POJIEH,
IJIAHUPOBATh Pa0OTy TPYMIbI, PAMOHATLHO PACIPEACNATh OOS3aHHOCTH U
IJIAHUPOBATh JICATEIBHOCTh B  HECTAHJAPTHBIX CUTYyaIlUsiX, aJCKBATHO
OIICHWBATh BKJIQJ KaXIOTO W3 YYaCTHUKOB TPYyNNbl B  PEIICHHE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIOIITUXCSI YMEHHUIA:

JIEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUH
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTHU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
($u3nYeCcKOi KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUYECKUX MOJICIICH:
TOYEYHBIN SJIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBI MCTOYHUK CBETa,
galiepHasi MOJEJIb aToMa, HYKJIOHHAs MOJIeJIb aTOMHOTO Siapa MpU pPElICHUU
bu3nueckux 3aaay;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKas
IPOBOJUMOCTbH, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEHCTBUS TOKA,
B3aMMOJICUCTBHE  MAarHUTOB, JJEKTPOMATHUTHAs  MHAYKLHS, JIEWCTBHE
MarHUTHOTO TOJISI Ha TIPOBOJHUK C TOKOM U JBIDKYIIMICS — 3apsj,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHUE, MpeJoMIIeHne, UHTepdepeHns, Tupakius U NoJIIpru3aius
CBeTa, IUcrepcus cBeta, hoTtodnekrpudeckuil addext (hororddexr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHUE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKHE, JJIEKTPUUYECKYI0  MPOBOJAMMOCTb  PA3JIMYHBIX  Cpel) W
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONB3Y (PU3NYECKHUE BEIUYUHBI:
ANIEKTPUUECKUH 3apsl, CUJIa TOKA, FJICKTPUIECKOE HANPSDKEHHE, DIIEKTPUIECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMANIOB, 3JIEKTPOABMKYIAs cujiia, padora
TOKa, WHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IMOJIEH,
NEPHUOJ] U YacTOTa KoJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  DJIEKTPOMArHUTHBIX — Kojebanuii, (oKycHOe
PACCTOSIHUE M ONTHYECKasl CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(bu3HUECKUl CMBICIT UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUMHUIBI,
yKa3blBaTh (HOPMYJIbI, CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYUHAMY,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHUS U TPOIECCHI, HCIOIB3YS
¢du3nuecKrue BEIMYUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMIYJIhC (POTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3U ATOMHBIX SjIep, NPH OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAUYCHUS W CJAWHHMIIBI, YKa3bIBATh
dbopMynbl, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMHU
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMUNHBI,

aHaMM3UpoBaTh  (U3UYECKHME TPOIECChl W  SIBIICHUSA, HCIOIB3YS
¢du3nuecKre 3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI TOCIEA0BATEIHLHOTO U
napajiieIbHOTO COEAMHEHHUS] TMPOBOJAHHUKOB, 3akoH Jlkoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSIMOJUHEHHOTO pPaCIpOCTPAHCHUS
CBETA, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, yYpaBHCHHE
Oiinmrerina st GoTodddeKTa, 3aK0H COXpPAHSHHS YIHEPTUH, 3aKOH COXPAHEHUS
HUMITYJIbCa, 3aKOH COXPAHECHHS JJICKTPUUECKOTO 3apsija, 3aKOH COXPaHCHHS
MacCOBOTO YHUCIIa, MMOCTYyaThl bopa, 3aKOH pagroakTUBHOTO pacnajia, mpyu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYIHMpPOBKY 3aKOHA, €ro MaTEeMaTU4YECKOe
BBIPKEHHE U YCIOBHS (TPaHUILBI, 00JIACTH) TPUMEHUMOCTH;

OTpeNeNsITh HampaBleHWE BEKTOpa WHAYKIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH M300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATH IKCIEPUMEHTHI TIO0 MCCICIOBAHUIO (PU3UYECKUX SIBICHUMA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO DSKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHWMS, MPOBOIUTEH OMBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITh TPSIMBIE M KOCBCHHBIE M3MEPEHUS (PU3NUCCKUX BEIUYHH,
IpU 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCOO HM3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pE3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIMYWH B BUAC TAOIHUI] U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

cOOIOIaTh TpaBmiIa OE30MMACHOTO TPyIa IIPH MPOBEICHUHN HCCIICI0BaHUI
B paMKax y4eOHOTro 3KCIepHUMEHTa, y4eOHO-HUCCIeOBATEIbCKON U MPOSKTHOU
JCSATENIBPHOCTH  C  WCIOJB30BAHUEM  HU3MEPHUTCIBHBIX  YCTPOHUCTB U
71a60paTOpPHOTO 00OPYTOBAHUS;

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHON (U3HYECKON MOJEINbIO,
UCTIONB3YS (U3NYSCKUE 3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHAIN3a YCIOBUS
3a/la4il BBIOMPATHh (PH3UYECKYIO MOJIENb, BBIACIATH (PU3UUCCKHC BEIMYUHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PEIICHHUs, MPOBOIUTH PACUEThI U OIICHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYMHBI,

pemathb KauyeCTBCHHBIC 3aJ1auH: BBICTpanBaTh JIOTUYECKH
HETPOTHUBOPEYMBYIO IICTIOUYKY PACCYKICHUI C OMOPOH Ha M3y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONB30BaTh  TMPU  PEIICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHMH  JUISI  TOWCKa,  CTPYKTYPHUPOBaHUS,
UHTEPIPETalMd ®W  TPEJACTaBICHHUS Y4eOHOW ©  HAYYHO-TIOMYJISIPHON
UHPOpMAIIUU, TIOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKU
aHATM3UPOBATH IMOTYIaeMYyI0 HH(OPMAIIHIO;

OOBSICHATh TPHHIIMITEI JACHCTBHS MAIllMH, MPHUOOPOB M TEXHUYECCKHX
YCTPOWMCTB, pa3iluyaTh yCIOBUS WX O€30MacHOTO  WCIOJIh30BAaHUS B
IMOBCEIHEBHOM KM3HU;

NPUBOJUTH TMPUMEPHI BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE TPOIICCCOB OKPYKAIOIIETO MHUpPA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUICCKUE 3HAHUS TI0 (PU3HUKE B TIOBCETHEBHOM KU3HU
Uit obecrieueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISi COXPAHCHHSI 3JIOPOBBS U COOJTIO/ICHUSI HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TpPYIIE C BBITOJHCHUEM pa3IMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIIBI, PAlMOHAIBHO PACIPEACTATh OO0S3aHHOCTH U
IUTAHUPOBATh  JICATEIBHOCTh B  HECTAHIAPTHBIX CUTYalUsAX, aJeKBaTHO
OIICHWBAaTh BKJAJ KAXKIOTO W3 YYaCTHHUKOB TPYINIBI B  pPEIICHUE
paccMaTprBaeMou POOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
HanmenoBanue KoumnuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTesibHbIE pecypchbl
NPOrpaMmslI padoThI padoThI
Pazngen 1.OU3UKA U METObl HAYYHOI'O IO3HAHUSA
11 ®usrka 1 METOBI 5 0 0 bubmuoreka [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuiemarika > 0 0 https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
22 Huriamika ! 0 0 https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXPAHCHIS B 6 1 1 bubnnoreka [JOK
' P https://m.edsoo.ru/7f41bf72
MeXaHHUKe
Hroro 1o pasneny 18
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 0 1 bu6bnuoreka [IOK
' KUHETHYCCKON https://m.edsoo.ru/7f41bf72

TEOPHUH



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 bubnmoreka [JOK
' TEPMOANHAMUKI https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBbie https://m.edso00.ru/7f41bf72
EPEXOJIBI
Uroro no pazueny 24

Paznea 4.9JIEKTPOANHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocTossHHBIM
42 ANEKTPUUECKUN TOK. 12 bubnuotexa [JOK
' Toxku B pa3IuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I10 68

[TPOT'PAMME



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

11 KITACC

HauMeHoBaHUe KoanuecTBO 4acos
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
MpOrpamMmbl padoTbI padoTbI
Paznen 1.2JIEKTPOJIUHAMUKA
MarsuTHoe mnoie. Bu6 110K
nOIMOoTEKA
11 DICKTpOMArHHTHAS 11 1 3 https://m.edsoo.ru/7f41c97¢c
WUHIYKITHS
Htoro no paznemny 11
Paznen 2. KOJIEBAHUSI U BOJIHbI
MexaHn4deckue u
2.1 3JIEKTPOMArHUTHEIE 9 0 1 bubmorexa [JOK
' P https://m.edsoo.ru/7f41c97¢c
KOJICOaHMS
MexaHn4eckue u
2.2 3JIEKTPOMArHUTHEIE 5 1 0 bubmmorexa [JOK
' P https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bubnunorexa LIOK
2.
3 Onruia 10 0 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Pazzea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOPUH

OTHOCHUTCIIBHOCTHU

but6mmorekxa [IOK
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
Paznen 4. KBAHTOBASI ®PU3UKA
41 DJeMEeHThI KBAaHTOBOU 6 0 bubnunoreka LIOK
' OIITHKHU https://m.eds00.ru/7f41c97¢c
bubmnoreka IIOK
4.2 Crpocnne atoMa 4 0 https://m.edso00.ru/7f41c97¢c
bubmuorexa [JOK
4.3 ATOMHOE AP0 S 0 https://m.edso0.ru/7f41c97¢
Wroro no pasaeny 15
Paznen 5.9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU
51 DJIEMEHTHI aCTPOHOMUU 7 1 bubnmnoreka [HOK
' ¥ acTpopU3UKH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7
Paznen 6.ObOBIIAIOIIEE IIOBTOPEHUE
6.1 Oo6o61maro1iee 4 0 bu6nuorexa [IOK
' IOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4
YACOB 110 ITPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

JeKTPOHHBbIE HU(POBHIE 00pa3oBaTeIbHbIE PeCYpPChI

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

®du3nka — HayKa 0 IpUpo/Ie.
HayuHnbie MeTO/1bI TO3HAHUS
OKPYXKAaroIIero Mupa

bubmuoteka [{OK https://m.edsoo.ru/ff0c32e2

Ponb u mecTo puzuku B
(dbopMUPOBAHUN COBPEMEHHOM
Hay4YHOM KapTUHBI MUDa, B
MIPAKTUYECKOU IESITETBHOCTH
TroIei

bubmuoteka [{OK https://m.edsoo.ru/ff0c33e6

Mexanuyeckoe ABUKEHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKEHHUS.
[Tepemenienue, CKOpOCTb,
yCKOpEeHue

bubmuoteka [{OK https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE ITPAMOJIMHEWHOE
JBUKECHUE

bubmuoreka I{OK https://m.edsoo.ru/ff0c3620

PaBHOyCKOpEeHHOE
IIPSMOJIMHEMHOE IBUKEHUE

bubmuoreka I{OK https://m.edsoo.ru/ff0c372e

CB00OOHOE ITaZICHUE.
YckopeHue cBOOOIHOTO

bu6mmoreka [IOK https://m.edsoo.ru/ff0c39cc



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

HajacHus

KpuBonunelinoe 1BU>XEHUE.
JIBr>keHrE MaTepuaibHON
TOYKH O OKPY>KHOCTHU

bubnmoreka [{OK https://m.edsoo.ru/ffOc3ada

[IpuHIIMTT OTHOCUTEIHLHOCTH
lNanunes. MaepiuanbHbie
cucreMsl orcyera. [lepBalii
3aKkoH HproToHa

bubnuoteka [{OK https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun
cynepro3uiuu cui. Bropoit
3aKkoH HproToHa 11s
MaTepHAIbHON TOYKHU

bubnuoteka [{OK https://m.edsoo.ru/ffOc3be8

10

Tperuii 3akoH HeroToHa 1
MaTEepHATbHBIX TOYEK

bubmuoteka [{OK https://m.edsoo.ru/ffOc3be8

11

3akoH BCEMHUPHOT'O TATOTCHUA.

Cuna tspxectu. Ilepas
KOCMHUYECKasi CKOPOCTh

bubmuoteka [{OK https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

bubmuoreka I{OK https://m.edsoo.ru/ffOc3el18

13

Cuna tpenus. Koapdunuent
TpeHus. Cuita COnpoOTUBIIEHUS
IIPY IBUKEHUH TEJa B
KUAKOCTH WM ra3e

bubmuoreka [{OK https://m.edsoo.ru/ffOc3f76

14

ITocTynarensHoE U
BpaIllaTeIbHOE JBIDKCHNE
abCoIOTHO TBEPOTO TeNa.

bu6mmoreka IIOK https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
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

MowmeHT cuisl. I1nedo cumsl.
VYcnoBus paBHOBeCUs TBEPIOTO
Tena

15

NMirynsc MaTepualbHON TOYKH,
CHUCTEMBI MAaTEPHUAIIBHBIX TOYECK.
Wmnynbc cuiibl. 3aK0H
COXPaHEHHUs UMITYJIbCA.
PeakTruBHOE IBMKEHUE

bubnuoteka [{OK https://m.edsoo.ru/ff0c43d6

16

Pabota u MoLIHOCTD CHITBI.
Kunernueckas sneprus
MaTepuaibHOW TOuku. Teopema
00 U3MEHEHNU KUHETUYECKOI
SHEPrUu

bubmuoreka [{OK https://m.edsoo.ru/ff0c4502

17

[ToreHmanpHas 3HEprUsl.
[ToTeHumanbHas FHEPrUs
yrpyro aehopMupoBaHHON
npyxuHsbl. [loTennmanbHas
DHEprus Tena BOIu3u
MMOBEPXHOCTH 3eMJTU

bubmuoreka [{OK https://m.edsoo.ru/ffOc461a

18

IToreHumanbHbIE U
HEMOTeHIMaIbHbIe cUIIbl. CBS3b
paboThl HEMOTEHIIUATBHBIX CUTT
C U3MEHEHUEM MEXAHUYECKOU
SHEPIMH CUCTEMBI T€J. 3aKOH
COXpPAaHEHHUsI MEXaHUYECKOMN
SHEPruu

bubnuoteka [{OK https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota



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

«HccnenoBanue cBsizu paboOTHI
CHUJIbI C U©BMCHCHUEM
MEXaHUYECKOW YHEPTHUH Tejla Ha
npUMepe PacTsHKEHUS
PE3MHOBOTO KI'yTa)

20

KonTtponpsHast pabora o Teme
«Kunemaruka. J[unamuka.
3aKOHBI COXpAaHEHUS B
MEXaHUKE»

bubmuoreka [{OK https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KHHETUYECKON
teopuu. bpoyHoBckoe
nsxkenue. Auddysus

bubmuoteka [{OK https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJEUCTBHUS YaCTHUIL
BelecTBa. Moaenu CTpoeHus
ra3oB, )KMJAKOCTEU U TBEPABIX
Tea

23

Macca monekyin. Konugecto
BelecTBa. IlocToaHHas
ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u €€ usMepeHue.
IIxana remneparyp Llenbcus

25

HUneansuerii raz B MKT.
OcHoBHoe ypaBHeHue MKT

bu6mmoreka IIOK https://m.edsoo.ru/ffOc4fde



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

26

AOcomroTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPTUU JABHKEHUS MOJICKYIL.
VYpaBaenue Menpeneena-
Kunaneiipona

bu6mmoreka LIOK https://m.edsoo.ru/ff0c511e

27

3akoH JlamproHa. ["a3oBbIic
3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBannue 3aBUCHMOCTHU
MEX]y ITapaMeTpaMu COCTOSTHUS
pa3peKEHHOTO Ta3a»

29

N3onponeccel B uieanbHOM rase
U UX rpaduyeckoe
IpEeCTaBICHUE

bubnuoteka [{OK https://m.edsoo.ru/ffOc570e

30

BnyTtpeHnHss sHeprus
TEPMOJUHAMHYECKON CHCTEMBI
U CI0cOObI €€ N3MEHEHUSI.
KonuuecTBo TemioTs! u pabora.
BuyTtpenHnss sueprus
OJIHOATOMHOTO HJI€aTHHOTO Ta3a

bubnuoteka [{OK https://m.edsoo.ru/ff0c5952

31

Buasl Terionepenaun

bubnuoteka [{OK https://m.edsoo.ru/ffOc5¢36

32

VY nenpHAs TEINIOEMKOCTH
BemecTBa. KommduecTBO TENIOTHI
MIpH TeTUIoNepeaaye.
AnrabaTHBIN mporecc

bubnuoteka [{OK https://m.edsoo.ru/ffOc5¢c36

33

I1epBblii 3aKOH TEPMOIMHAMUKHU

but6mmoreka LIOK https://m.edsoo.ru/ffOc5efc



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

" CTr0o MPUMCHCHUC K
nusomnponeccam

34

HeoOpaTtumocTs nporeccos B
npupoze. Bropoii 3akoH
TCPMOANHAMHUKNU

bubnmoreka [{OK https://m.edsoo.ru/ff0c6230

35

[Tpunmun nevicteus u KI1/
TEIJIOBOM MAIlIMHEI

bubnuoteka [{OK https://m.edsoo.ru/ffOc600a

36

Huxn Kapno u ero KI1J]

37

DKoJ0ru4ecKue npooIeMbl
TETIOPHEPTETUKU

38

O6o06maromuit ypox
«MonekynspHas pusuka.
OCHOBBI TEPMOTTHAMHKI

bubnuoteka [{OK https://m.edsoo.ru/ff0c6938

39

KonTponbhas pabota no teme
«MonekynspHas pusuka.
OCHOBBI TEPMOTTHAMHKI

bubnuoteka [{OK https://m.edsoo.ru/ffOc6a50

40

[Tapoo6pazoBanue u
KoHeHcanus. Mcnapenue u
KUTIEHUE

bubnuoteka [{OK https://m.edsoo.ru/ffOc63b6

41

AOcComoTHAs M OTHOCHUTENIbHAS
BJIQ)KHOCTB BO3/1yXa.
Hacpiuennsii map

bubnuoteka [{OK https://m.edsoo.ru/ff0c64d8

42

TBépmoe Teno.
Kpucrannmaeckue u amopHbie
Tesla. AHU30TPONUS CBOMCTB
KpucTtauioB. Kuakue

bubmuoreka I{OK https://m.edsoo.ru/ffOc65f0



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

Kkpuctayibl. CoBpeMEHHbIE
MaTepuabl

43

[laBnenue u KpUCTaIM3ALIMSL.
VYV ienpHas TEIIoTa MJIaBJICHHUS.
Cy6numarnus

bubnmoreka [{OK https://m.edsoo.ru/ff0c6708

44

ypaBHeHI/IC TEIJIOBOro OanzaHca

bubmuoreka [{OK https://m.edsoo.ru/ff0c6820

45

DneKkTpu3zanus Ted.
OnekTpuueckuii 3apsa. [[sa
BU/JIA DJICKTPUUECKUX 3apsiioB

bubmuoreka [{OK https://m.edsoo.ru/ffOc6bcc

46

[TpoBOAHMKY, TUINEKTPUKH U
MOJIYTIPOBOTHUKU. 3aKOH
COXpAHEHHUS SJEKTPUUYECKOTO
3apsana

bubmuoreka [{OK https://m.edsoo.ru/ffOc6bcc

47

B3anmoneicteue 3aps10B.
3akoH Kynona. Touyeunslii
DIIEKTPUYECKUH 3apsi

bubmuoreka [{OK https://m.edsoo.ru/ffOc6ced

48

Hanpsxénnocts
AIEKTPUYECKOTO ITOJIS.
[Ipunnun cynepno3unuu
ANEKTPUYECKHUX ToneH. JInnun
HaIpPsHKEHHOCTH

bubmuoreka [{OK https://m.edsoo.ru/ffOc6df2

49

Pab6oTa cun
ANEKTPOCTATUYECKOTO IOJIS.
ITorenmman. Pa3nocTs
MMOTECHINAIOB

bubmuoreka [{OK https://m.edsoo.ru/ffOc6f00

50

HpOBO[[HI/IKI/I W JUDJICKTPHUKU B

bubmuoreka I{OK https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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

JJIEKTPOCTATUYECKOM IIOJIE.
Jusnexrpudeckas
IIPOHULIAEMOCTD

o1

OnekrpoéMkocTs. Konnencarop

bubnmoreka [{OK https://m.edsoo.ru/ff0c7126

52

ONEeKTPOEMKOCTH TJIOCKOTO
KOHJIEHCAaTOpa. JHEPTus
3apsKEHHOT0 KOHJEHCAaTopa

bubmuoteka [{OK https://m.edsoo.ru/ff0c72c0

53

JlaGopaTopHnas pabota
"N3mMepenue 3J1eKTPOEMKOCTH
KoHieHcaTopa"

54

[TpuHtmn nercTBUs U
IIPUMEHEHNE KOHIEHCATOPOB,
KOMUPOBAJILHOTO afmapara,
CTPYHHOTIO ITPUHTEPA.
DNIeKTpOoCTaTUYECKas 3allIHTa.
3a3eMIIeHne AIIEKTPONpUOOpOB

55

DIIEKTPUUECKUI TOK, YCIOBHS
€ro CyIeCTBOBaHHS.
ITocTostausIi TOK. CHila TOKA.
Hampsixenue. ConpoTuBiieHue.
3akoH Oma 1S ydyacTKa Henu

56

ITocnenmoBarenpHOE,
napajuieJIbHOE, CMEIIaHHOe
COEIMHEHHNE MPOBOTHUKOB.
JlaGopaTtopHnas pabota
«3y4eHne CMEIaHHOro

0.5

bubmuoteka [{OK https://m.edsoo.ru/ffOc74f0



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

COCAUHCHUA PC3UCTOPOB»

S7

Pabota u mourHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

bubnmoreka [{OK https://m.edsoo.ru/ff0c7838

58

3axoH Oma i1 HOJIHOU
(3aMKHYTOM) 3JIEKTPUUECKOMN
uenu. KopoTrkoe 3ambIKkaHue.
JlaGopaTtopHnast pabota
«M3mepenne D/1C uctounuka
TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

bubnuoteka [{OK https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHask TPOBOJAUMOCTD
TBEPABIX METAJLIOB.
3aBUCHUMOCTb COIIPOTUBIICHUS
METaJUIOB OT TeMIepaTyphl.
CBepXITpoBOIMMOCTh

60

DNEeKTPUUECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[TomynpoBOIHHUKH, HX
coOcTBeHHas ¥ MpuMecHast
npoBoauMocTh. CBoicTBa p—N-
nepexosa.
[TomynpoBoiHUKOBBIE TPUOOPHI

bubnmuoteka [{OK https://m.edsoo.ru/ffOc84ae

62

DJIEKTPUUYECKUI TOK B
pacTBopax U pacrjiaBax
AJIEKTPOJIUTOB.

bu6mmoreka LIOK https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DIIEKTPOTUTHYECKAS
JUCCOLUalus. DIEKTPOIIN3

63

DJIEKTPUUYECKHI TOK B ra3ax.
CamocTosiTeTbHbIN 1
HECaMOCTOSITEJIbHBINA pa3psil.
Momnnus. [lnazma

bubnmoreka [{OK https://m.edsoo.ru/ff0c84ae

64

DneKTpuuecKue Npudopsl U
YCTPOMCTBA U X MPAKTUIECKOE
npuMeHeHnue. [IpaBuiia TeXHUKH
0e3011aCHOCTH

bubnuoteka [{OK https://m.edsoo.ru/ffOc86fc

65

O6o06maromuit ypox
«INEKTPOTUHAMHUKAY

bubnuoteka [{OK https://m.edsoo.ru/ffOc88be

66

KonTponbHas pabota mo Teme
«9nexkrpocrartuka. [locTosHHBIN
ANEeKTpUYeCKuil TOK. TOokHU B
Pa3IMYHBIX Cpemax»

bubnuoteka [{OK https://m.edsoo.ru/ffOc8a8a

67

Pe3epBHblii ypok. KoHTponbHast
pabora 1o Teme
"OnekTpoguHaMuka'

bubnuoteka [{OK https://m.edsoo.ru/ffOc8c56

68

PesepBHBIi ypOK.
O6o06maromuit ypok o Temam
10 xnacca

bubmuoreka [{OK https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68



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 KITACC

Ne n/m Tema ypoka

KoaunuecTBO 4acoB

DJIeKTpOHHbIe NN (poBbIe 00pa3oBaTebHbIE Pecypchl

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

[TocTostHHBIE MATHUTHI U UX
B3auMo/eiicTBue. MaruutHoe
nosie. Bekrop MarHuTHOM
MHIYKUUU. JIMHUM MarHUTHOU
WHIYKIIUU

bubnuoreka [{OK https://m.edsoo.ru/ff0c9778

MaruuTHO€E 110JI€ POBOIHUKA
¢ TokoM. OnbIT Dpcrena.
B3anmoneincreue npoBOAHUKOB
C TOKOM

bubnuoreka [{OK https://m.edsoo.ru/ffOc98fe

JIaGoparopHas paboTa
«V3yyeHue MarHuTHOTO MOJIS
KaTyILIKU C TOKOM»

bubnuoreka [{OK https://m.edsoo.ru/ffOc98fe

JleficTBe MarHUTHOTO MOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmnepa. JlabopaTopHas padorta
«HccnenoBanne neMCTBUS
IMOCTOSSHHOTO MarHuTa Ha
PaMKy C TOKOM»

bubmuoreka IIOK https://m.edsoo.ru/ffOc9ac0

JleficTBe MarHUTHOTO MOJIS Ha
JBHKYILYIOCS 3apSKEHHYIO

bubmuorexa I{OK https://m.edsoo.ru/ff0c9df4



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

yactuny. Cuna Jlopenua.
Pa6ora cubl Jlopeniia

DneKTpOMarHuTHas MHIYKIHS.
IToTOoK BEKTOpa MarHUTHOM
uaaykuuu. DJ1C uHAyKIIY.
3aKOH 3JEKTPOMarHUTHOU
nHaykuuu dapanes

JIaboparopHast pabota
«HccnegoBanue sIBICHUS
3HeKTpOMaFHHTHOﬁ HHIAYKIOWUN

bu6mmoteka LIOK https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. SJ1C
CaMOUHIYKIMH. DHEPrust
MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE
rnoJse

bubnuoreka [{OK https://m.edsoo.ru/ffOca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHuThI,
JJIEKTPOJIBUIaTEb,
YCKOPUTEIIN JIEMEHTAPHBIX
4aCTHUL, UHAYKIIMOHHAS I1€Yb

10

O6o0maromuit ypox
«Mar"guTtHoe I10JI€e.
DneKTpOMarHuTHast UHIYKIIUS»

bubmuoreka [{OK https://m.edsoo.ru/ffOcab82

11

KonrponsHas pabora o teme

bubnuoreka ITOK https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

«Mar"guTtHoe I10JI€e.
3JICKTpOMaFHI/ITHaSI I/IHI[yKLII/ISI»

12

CBoOo/1HBIE MEXaHUYECKUE
koseOaHus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpartieHue sHEprUn

bubnuoreka I{OK https://m.edsoo.ru/ffOcaf06

13

JIaboparopHast pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/ia MaJIbIX KOJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU
Y Macchbl Tpy3a»

14

KonebarenbHbIN KOHTYD.
CB0OOIHEIE
ANEKTPOMArHUTHBIEC KoJeOaHus
B MJI€AIbHOM KOJIe0aTeIIbHOM
KOHTYype. AHAJIOTUSI MEXTY
MEXaHUYECKHUMH U
3HeKTpOMaFHI/ITHI)IMI/I
KoJIeOaHUSIMU

bubnuoreka [{OK https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTUH B
UJIeaTbHOM KOJIe0aTeThHOM
KOHTYpE

bubnuoteka [{OK https://m.edsoo.ru/ffOcb9c4

16

[IpencraBienue o 3aTyXaroOMINX
KoseOaHusx. BeIHyKICHHBIS
MeEXaHUYEeCKHE KOJIeOaHMsl.

bubnuoreka I{OK https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

Pesonanc. BeinyxaeHHbIe
QJICKTPOMArHMTHBIC KOJIEOAHM

17

IlepeMeHHBIN TOK.
CunyconaanbHbIN
MEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOTO TOKa.
AMIUTUTYAHOE U AEHCTBYIOLEE
3HAQUYE€HHE CUJIbI TOKA U
HaIpsKEHUs

bu6mmoteka LIOK https://m.edsoo.ru/ffOcbhd34

18

Tpancdopmarop.
[TpousBoxcTBO, Iepenava u
noTpeOICHNE ICKTPUICCKOM
SHEPTUHU

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO
3BOHKA, T€HEPATOpa
[IEPEMEHHOI0 TOKA, JIMHUM
JJIEKTpoIepesay

bubmuoreka ITOK https://m.edsoo.ru/ffOcc324

20

DKOJIOTHYECKUE PUCKHU TIPU
MIPOU3BOJICTBE
anekTpo3nepruu. Kynerypa
HMCIOJIb30BaAHUSI
BJIEKTPOIHEPTUU B
MOBCEIHEBHON KU3HU

21

MexaHuYecKU€e BOJIHBI,
YCIJIOBHSI pacIpOCTPAHEHHUS.
[Tepuon. CxopocTh

bubmuoreka IIOK https://m.edsoo.ru/ffOcca54



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacIpoCTpaHeHHUs U JUIMHA
BOJHBIL. [lonepeunsie u
IIPOJOJIbHBIEC BOJIHBI

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTs 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

bubnuorexa I{OK https://m.edsoo.ru/ffOcccOc

23

3JIGKTpOMaFHI/ITHI>IC BOJIHBI, UX
cBoKcTBa U cKopocTsk. [lkana
OJICKTPOMArdMTHBIX BOJIH

bu6mmoteka 11OK https://m.edsoo.ru/ffOccfe0

24

[IpuHIUIIBI paAKOCBS3U U
TeneBuaenus. Pazsurue
CpEeACTB CBs3U. Pannonokanus

25

KonTponbnas pabota
«Konebanusa v BOTHBI»

bubnuoreka [{OK https://m.edsoo.ru/ffOcc6f8

26

IIpssmMonuneitHoe
pacnpoCTpaHEHUE CBETA B
onHOpoaHou cpexe. Toueunbii
HWCTOYHHUK cBeTa. JIyu cBeTa

bubnuoreka [{OK https://m.edsoo.ru/ffOcd350

27

OTtpaxkenue cBeTa. 3aKOHbI
oTtpaxxeHus ceera. [loctpoenue
M300paXEHUH B MIIOCKOM
3epKaie

bubmuoreka [{OK https://m.edsoo.ru/ffOcd4e0

28

IIpenomienue ceera. [lonHoe
BHYTPEHHEE OTpaKEHUE.
IIpenenbHbIi yro MoaIHOro
BHYTPEHHETO OTPaKCHHUS

bubmuoreka IIOK https://m.edsoo.ru/ffOcd7f6



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

29

JIaboparopHast pabota
«M3mepenune nokasareis
MIPEIOMIICHUS CTEKIIa)

bubmuoreka ITOK https://m.edsoo.ru/ffOcd67a

30

JInnzsl. [locTpoenue
M300paKeHUH B JINH3E.
®opmyJia TOHKOHN JTMH3BI.
YBenuueHue JIUH3bI

bu6mmoteka LIOK https://m.edsoo.ru/ffOcddle

31

JIaboparopHast pabota
«HccnenoBanne CBOMCTB
M300paXKEHUH B TUH3AX)

32

Hucnepcus ceera. CoxxHbIN
cocrtaB Oemnoro cBera. [[Ber.
JlabopaTtopHas pabota
«Habmronenue qucnepcuu
CBETa»

33

WNnuTtepdepennus cera.
Judpakius certa.
JudpakiuonHas pemeTka

bubnuoreka [{OK https://m.edsoo.ru/ffOced22

34

HOHepe'-IHOCTI) CBCTOBBIX BOJIH.

[Tonspuszanusa ceera

bubnuoteka [{OK https://m.edsoo.ru/ffOcf02e

35

Onrtuyeckue mpuOOPHI U
YCTPOMCTBA M YCIIOBHS UX
0€301MacHOr0 MPUMEHEHUS

36

['panu1lbl TPUMEHUMOCTH
KJIAaCCUUECKOM MEXaHHUKHU.
[ToctynaTel cnenuaibHOM

bubmuoreka ITOK https://m.edsoo.ru/ffOcf862



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

TCOPHU OTHOCUTCIILHOCTHU

37

OTHOCUTETBHOCTH
OJJTHOBPEMEHHOCTH.
3ameJIeHHE BpEMEHU U
COKpaIlleHHEe JJTNHBI

bubmuoreka IIOK https://m.edsoo.ru/ffOcfad2

38

DOHeprust 1 UMITYJIbC
PENSATUBUCTCKOMN YaCTHUIIBL.
CBs13b Macchl € 3HEpruen u
UMITYJIBCOM. DHEPTHsl TIOKOS

bubmmoteka 11OK https://m.edsoo.ru/ffOcfc68

39

KonTponbnas pabota «OnTuka.

OcHOBBI cIELIMATIBHON Teopuun
OTHOCHTEIBHOCTI

bu6mmoteka LIOK https://m.edsoo.ru/ffOcf6f0

40

®otonbl. ®opmyna [1nanka.
DHeprus U UMMyibc GpoToHa

bubmuoreka [{OK https://m.edsoo.ru/ffOcfel6

41

OTKpBITHE U UCCIICOBAaHUE
dotorddexra. OnbiTer A. T
CroneroBa

bubnuoteka ITOK https://m.edsoo.ru/ffOcffc4

42

3akoHsbl hoTorPdexTa.
VYpaBHeHue DitHIITeHA 151
dororddekra. «Kpachas
rpanuna» Gotordpdexra

bubmuoreka [{OK https://m.edsoo.ru/ff0d015e

43

JaBnenue cBera. Onbithl [1. H.
JleGeneBa. XuMudeckoe
JICCTBUE CBETA

bubmuoreka [{OK https://m.edsoo.ru/ff0d04a6

44

TexHuueckue yCcTpoucTBa U
MPAKTUYECKOE MPUMEHEHHUE:



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

(dhoTorIeMeHT, POTOIATUHK,
CoJIHEUHasi baTapesi, CBETOIUO]]

45

Pemrenue 3agad mo reme
«IIEeMEHTHI KBAHTOBOM
OITHKW)

bubmuoreka ITOK https://m.edsoo.ru/ff0d0302

46

Monens atoma TomcoHa.
OmnsiTel Pesepdopaa mo
PACCESHUIO (i-4aCTHLL.
[Inanerapnas mozens aroma

bu6mmoteka IIOK https://m.edsoo.ru/ff0d091a

47

[Tocrynater bopa

bubnuoreka I{OK https://m.edsoo.ru/ffOdOafa

48

N3nydyenue u nornoueHue
(hOTOHOB MpH TIEpexo/ie aToMa
C OJIHOT'O YPOBHS DHEPIUU HA
npyroi. Buasl ciekTpoB

bubmuoreka I{OK https://m.edsoo.ru/ffOd0afa

49

BoaHOBBIE CBOMCTBA YaCTHII.
Bomnsl ne bpoins.
KopnyckynsipHo-Bo1HOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

bubnuoreka ITOK https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATHOAKTUBHOCTH.
OmnbiThl Pesepdopraa mo
OIIPEETICHUIO COCTaBa
PaaOaKTUBHOI'O U3ITYYCHUA

bubmuoreka IIOK https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anb(a-, Oera-,
raMma-usiydeHus. Biusaue
PaJIMOAKTUBHOCTH Ha )KHBBIC



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
https://m.edsoo.ru/ff0d0fd2

OpraHu3Mbl

52

OTKpBITHE IPOTOHA
Heitpona. M3otomsl. Anbga-
pacnaz. DJIeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacra.
I'amma-uznydenue

bubmuoreka ITOK https://m.edsoo.ru/ff0d1162

53

DHeprust CBA3HM HYKIIOHOB B
anpe. SlnepHsle peakuuu.
SAnepuslii peaktop. [IpoOaemsl,
MEPCIEKTUBBI, SKOJIOTUIECKHE
aCIIEKThI SJICPHOM IHEPreTUKU

bu6mmoteka 11OK https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YaCTULIBI.
OTkpbITHE TO3UTPOHA. MeTo b
HaOJII0/IEHUs U pEerucTpaluu
JJIEMEHTAPHBIX YaCTHII.
Kpyrastii cton
«DyH1aMEHTaJIbHbIE
B3auMozekcTeusa. EAMHCTBO
(bu3nyecKoil KapTUHBI MUPa

bubnuoreka [{OK https://m.edsoo.ru/ff0d0e38

55

Dtanbl pa3BUTHSI ACTPOHOMHUH.
[IpuknagHoe u
MHPOBO33PEHUECKOE 3HAUECHHE
actpoHomuu. Buj 3B€3nHOTO
Heba. Co3Be3us, IpKUe
3BE3/IBI, INTAHETHI, UX BUIUMOE
nemwxkenne. CoHeyHas
cHCTEeMa



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

56

Comnnaue. ConHeunast
aKTHUBHOCTb. VICTOUYHHUK
sHepruu CoJiHIIa U 3BE3]T

57

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3IbI
TJIABHOM MOCJIEA0BATEILHOCTH.
Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE IPEICTaBICHUS
O MPOUCXOKICHUU U IBOJIOLIUHU
CouHiia 1 3831

58

Muieunsiii [1yte — Hama
TI'anaktuka. Ilonoxenue u
nBrxenne ColHIa B
TI'anaktuke. I'agakTUKH.
UYEpHble ABIPHI B s11pax
rajlakTUK

59

Bcenennas. Pasoeranue
ranakTuk. Teopus bosbiioro
B3pbIBa. PennkToBOE
n3nydyeHne. MerarajiakTuka

60

Heperennsie npo0iaembl
aCTPOHOMUU

61

KonrtponsHas pabora
«ONEeMEHThI aCTPOHOMHH U
acTpo(U3UKI»

62

O6o06maromuit ypok. Poib




(GU3MKU ¥ aCTPOHOMUH B
3KOHOMHYCCKOH,
TEXHOJIOTHYSCKOM, COITHMAIbHON
1 dTUYECKOH chepax
JeITEIbHOCTH YeJIoBEKa

63

O606matonuii ypok. Ponb u
MeCTO (PU3UKU U aCTPOHOMMH B
COBPEMEHHOUN HayYHOU
KapTHHE MHpa

64

O606maromuii ypok. Poib
¢busnyeckoil Teopuu B
hopmMupoBaHUHT
MPECTaBICHUN 0 (hU3NYECKOM
KapTUHE MHpa

65

Oo6o06utaromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpPa B
o01IeM psily COBpEMEHHBIX
€CTECTBEHHO-HAy4YHBIX
MPEJICTaBICHUN O IPUPOJIE

66

PesepsHbIil ypok. MarautHoe
1oJie. JNEeKTpOMarHuTHas
MHIYKIWS

67

PesepBHbIit ypok. OnTuka.
OcCHOBBI CIELIMATIBHON TeOpUn
OTHOCHUTEIILHOCTH

68

Pesepnblii ypok. KBanroBas

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



https://m.edsoo.ru/ff0d1784

¢dusnka. DIeMeHTHI

aCTPOHOMMH U acTPOPUUKU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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INPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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XKupas pusuka: oOyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

VYpoku pusuku ¢ ucnonbp3loBanreMm MuTepHera. http://www.phizinter.chat.ru/
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