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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3ysibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTesibHON MporpaMmsl, npeactaBieHHbIx B GI'OC
COOQO, a Takxe c yd€roM ¢eaepanbHOil paboyell MmporpaMMbl BOCIUTAHUS U
KOHIIETIIMY TpenoaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMmbl 1o (GU3HMKE HampaBlieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuarommxcs 10-11 kmaccoB mpwu
oOyueHMM uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesiTebHOCTHOTO  moaxoaa. [Iporpamma 1o  QU3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k MmiIaHUPYyEeMbIM JHUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3yibTaTaM 00y4eHUs], a TAK)KE YUUTHIBAET HEOOXOUMOCTh
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeAMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE NEIH W3YYCHHS
(bu3MKK Ha ypOBHE CpeliHero 001iero o0pa3oBanusl, MIIAHUPYEMbIE PE3YIbTATh
OCBOCHHS Kypca (PU3UKHU: JTUYHOCTHBIE, METAlpeJIMETHbIE, MpPEAMETHBIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUpYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm o0ydeHusl.

du3nka Kak Hayka O HauOoyiee OONIMX 3aKOHAX MPHUPOIBI, BBHICTyMas B
KauecTBe Y4eOHOro MpeAMeTa B IIIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[llkonpHBIT Kypc (Quukm —
CUCTEMOOOpa3yIoONMi  JIIi  €CTECTBEHHO-HAYYHBIX YUYE€OHBIX TPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
W3y4aeMbIX XHUMHEH, Ouoisioruei, usnueckoil reorpadueii U acTpOHOMHUEH.
Hcrnonp3oBaHne M akTUBHOE TMpPUMEHEHHE (U3MUECKUX 3HAHUM OMpeessieT
XapakTep M Pa3BUTHE PAa3HOOOPA3HBIX TEXHOJOTUNM B cQepe IHEPreTUKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJYYEHUSI HOBBIX MaTEPUAJIOB C 33JlaHHBIMU
cBolicTBaMu © JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydYarolmuxcsi, B
dbopMupoBaHWEe YMEHHMI TPUMEHSATh HAYYHBIA METOJ TIO3HAHUS TPU
BBITIOJITHEHUN UMHU YI€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro oO0miero oOpa3oBaHUS
MOJIOKEH Psii UAEH, KOTOPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
MIOCTPOCHMUSI.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISICTCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJCPKUT MaTepHall U3 BCEX Pa3leiioB (M3UKH, BKIIOUYAET
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DM3HKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW MmaTepuall Kypca (U3UKA
o0beMHEH BOKpYr GuU3MYEeCKuX Teopuil. Bemymmm B Kypce sBISETCS
dbopmMupoBaHUe MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaT€pPUH, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mpeanonaraeT MCIOIb30BAHUE
T'YMaHUTAPHOTO TOTEHIHANIA (U3UYECKON HAyKHU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nKkn ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMHU U YKOJIOTHICCKUMHU MTPOOTIEMaMHU.



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

Hoes oronoeusayuu peannsyercs IOCPEACTBOM BBEICHUS OIEMEHTOB
COJCPXKaHMs, MOCBSIIEHHBIX OKOJOTMYECKAM MPOOIEeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakKe 00CYXKICHUSI
npoOJieM  palMoHANBHOTO  MPHUPOAOINONIB30BAHUS U AKOJOTHYECKON
0€30I1aCHOCTH.

Crep)KHEBBIMHU JJIEMEHTaMH Kypca (M3MKH Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHMs ABJSIIOTCS QU3HUECKUE TEOpUH (POPMUPOBAHUE TIPEICTABICHUN O
CTPYKTYpe TMOCTPOCHUS (PU3NIECCKON TEOpHH, poiiu (PyHIaMEHTATBHBIX 3aKOHOB
U TPUHIMIIOB B COBPEMEHHBIX TIPEJCTABICHUSAX O TMPHUPOJC, TPaHHUIIAX
NPUMEHUMOCTH TEOPHM, JJIsi OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIICCCOB).

CuUCTeMHO-JIeSITEIPHOCTHBIN TMOAX0A B Kypce (HU3UKH pean3yeTcs
OpeXJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAIBHOU JeATEeIbHOCTH
oOyuaroruxcsi. s 6a3oBoro ypoBHs Kypca (DU3UKH — 3TO HCIOJIb30BAHUE
CUCTEMBI (DPOHTAJILHBIX KPATKOBPEMEHHBIX KCIEPUMEHTOB U J1a0OPATOPHBIX
paboT, KOTOphle B Mmporpamme 1o (u3uke OObEeIUHEHBI B OOIIUA CIHCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM TIepeyHe
71a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OIEHKU, OCYIIECTBIISIETCS
y4acTHUKaMu  00Opa30BaTeNbHOTO Tpollecca UCXOJs U3 OCOOEHHOCTEH
IUTAaHUPOBAHUS W OCHalleHus kaOuHera ¢usuku. [Ipu sTom obecrneunBaercs
OBJIAJICHHE OOYYAIOMIMMHUCS YMEHUSIMH IPOBOJUTHh KOCBEHHBIE HW3MEpPEHHS,
UCCJIEIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BETUYMH M TIOCTAHOBKY OIIBITOB TIO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHWE yIENsSeTCs PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3anau. [Ipu sTOM JU1st pacU€THBIX 337124 IPUOPUTETOM SIBIIIOTCS 3a/1a4 C SIBHO
3alaHHOM  (DU3UYECKOW MOJIENbIO, TO3BOJISIONINE TMPUMEHSTh W3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOT0 paszfeina Kypca, Tak U UHTETpUpYs
3HaHUS W3 pa3HBIX paszaenoB. [l KadecTBEHHBIX 3ajad MPUOPUTETOM
ABJISIFOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (HU3NISCKOM MOJICIH
JUTSI CUTYalliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIIeUeHUI0 Y4eOHOro rmporecca 0a30BbId ypOBEHb Kypca
¢u3NKKM Ha YpPOBHE CpEIHEro OoOImero oOpa3oBaHUS JODKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOruHeTa (M3UKU WM B YCIOBHUSX MHTETPUPOBAHHOTO
KaOuHeTa MPEJAMETOB €CTECTBEHHO-HAY4YHOro IuKkia. B kaOunere Qusuku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTopHOE O0OPYIOBAaHUE VISl BBHIMOTHEHUS
YKa3aHHBIX B TporpaMme 10 (PU3NKE YYCHHUYECKUX MPAKTHYECKUX PAOOT U
JIEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JlemoHCTpannoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHIIUIIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M O00OECIeUMBAET TMOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCICIOBAHMST W3Y4YaeMbIX SIBJICHUH W MPOIECCOB, OHMIUPHUUYECKUX U
(GbyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpymOBaHHWE JIsi YUYEHWUYECKHX MPAKTUYECKUX PadOT
dbopMupyeTCs B BUI€ TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKue KOMIUICKTHI
1a00paTOPHOTO OOOPYIOBAaHUS ODKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM



UCIIOJIb30BAaHUU aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabOpaToOpuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHHE MHTEpECa M CTPEMIICHHS OOYYaIONMIUXCS K HAyIHOMY
U3YYCHHUIO MPUPOJIBI, PA3BUTHE MX HHTCILICKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTE;

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

(dbopMHpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3ysibTaTa HU3Y4YCHHS
OCHOB CTPOCHHS MaTEPHH B (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3HKHU;
dopMHupOBaHWEe YMEHUN OOBSCHATH SIBICHUS C HCIOJb30BaHUEM
(bM3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O POJU (DU3UKHU IS Pa3BUTHUS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHA U TEXHOJIOTHM.

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

npuoOpEeTeHHEe  CHUCTeMBbl  3HaHUKM 00  o0mmux  usHueckux
3aKOHOMEPHOCTSX,  3aKOHAaxX, TEOpHAX, BKIKOYas  MEXaHHKY,
MOJICKYJISIpHYIO (U3UKY, JJICKTPOJAMHAMHUKY, KBAaHTOBYIO (DHU3HKY H
3JIEMEHTHI acTPODU3UKH;

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

OCBOCHHE CITOCOOOB PEIICHUS Pa3IMYHBIX 3a/Jad C SIBHO 3aJIaHHOM
(bu3uYeCKO MOJIENBIO, 3a7ad, IMOAPA3yMEBAIOIINX CAMOCTOSTEIHHOE
co3JlaHue (PU3HIECKON MOCITH, aICKBATHOM YCIOBUSM 3aJ1auH;
MOHUMAaHHE (PU3MUECKUX OCHOB M MPUHIUIIOB JEHUCTBUS TEXHUUYSCKHUX
YCTPOWCTB W  TEXHOJIOTMYECKUX TMPOILECCOB, WX BIHSHUSA 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, TBOPUECKOU AEATEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbIl YPOBEHB) Ha YPOBHE CPEIHETO OOIIETO
obOpazoBanust orBoautcst 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEZETIO),
B 11 knmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenmaraemeiii B mporpamMme 1o (U3MKE TMEpPEUYeHb JIA0OPATOPHBIX H
MPAKTUYECKUX PabOT SBIAECTCS PEKOMEHIOBAaHHBIM, YUYUTEIh JEJIacT BBIOOP
MPOBEACHHS JTaOOpPaTOPHBIX PAa0OT M OMBITOB C YUYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEM oOyJaromuxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. @®usuka M1 MeTOAbI HAYYHOT'O O3HAHUSA

®dusuka — Hayka o npupoje. HayuHble METObI MTO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUHM B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopaenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHble TUITOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB. [[pUHIUIT COOTBETCTBUSA.

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

Jlemoncmpayuu

AHaJIoroBele ¥ HMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe ABMxeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemernienune, ckopocTh (CpelHssI CKOPOCTb, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MaTepUaJbHOW TOYKH, UX MPOCKIIMU HAa OCH CHUCTEMBbI KOOpJWHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHe. | paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U IEepEeMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUSI.

KpuBonuneinoe paBwxkeHue. JIBWKEeHHE MaTE€pHaIbHOM TOYKU MO
OKPYKHOCTH C MOCTOSSHHOW II0 MOJIYJII CKOPOCTBIO. YTJOBas CKOpPOCTH,
JTUHEWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabHOE
YCKOpEHHUE.

TexHudeckre yCTpOMCTBa W MPAKTUUECKOE IPUMEHEHME: CIHIAOMETD,
JIBUKEHUE CHAPSJIOB, LICMTHbIC U PEMEHHBIC MIEPEeIayn.

Jlemoncmpayuu

Monenb CHUCTEMBI OTCUETa, WJLTIOCTpAIns KMHEMaTHYECKUX
XapaKTEPUCTHUK JIBUKEHHUS.

[IpeoOpazoBanme ABUKEHUN ¢ HCTIOJIBb30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tanenue ten B BO3AYyX€ U B Pa3pEKEHHOM POCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue CKOpoCTH Ipu ABUAKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3ydyeHnne HEpPaBHOMEPHOTO JBUXKEHUS C LEIbI0  ONpEAeICHUs
MT'HOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSAMH, MPONUIAECHHBIMU TEIOM 3a
MOCJEAOBATEIbHBIE PABHBIE IPOMEXKYTKH BpPEMEHU NPU PaBHOYCKOPEHHOM
JBUKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue nBMKEHHUs MIAPUKA B BA3KOMN )KUIKOCTH.

N3yuenune aBuKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
NuepruanbHble 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 TpeHus (Mokosi, CKoJibKeHUs, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuina TpeHHs CKOJIBKEHHs U cuiia TpeHus nokos. Kosdduuuent
TpeHus. Cuia CONpOTHUBICHUS MIPU ABUKEHHUH TEJIA B )KUIKOCTH UJIHU Ta3e.

[TocTynarenbHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE NMPUMEHEHHUE: MOALIUITHUKH,
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 NTAJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomol

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B IIPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NmMnynbc MaTtepualnibHOW TOYKHM (T€Ja), CUCTEMbl MAaTEpUAIIbBHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE MMITYJIbCa TeJla. 3aKOH COXPAHEHUs MMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetndeckasi Heprusi MaTepualbHON Toukdu. TeopemMa 00 M3MEHEHHH
KWHETUYECKON SHEPTHH.

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

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHM CHUCTEMBI TEI.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHuyeckue yCTpoucTBa U IPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOIIED,
MPYXKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEHIIMATILHON YHEPTUU B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIMIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
OmbITHOE oOOOCHOBaHHME. bpoyHoBckoe nBmxkenue. [Auddysus. Xapaktep
JIBIKCHUS M B3aMMOJICHCTBUSl 4YAaCTHUI BeEHIECTBA. MoOJAENH CTPOEHUSI Ta30B,
KUJAKOCTEH M TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
mozeneil. Macca u pa3mepsl MoJekyd. KonuyecTBo BemecTtBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mopgens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPHUH HACAIbHOIrO raza. AOCOIIOTHAs TemIeparypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBWXEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHpaeneeBa—
Kinaneitpona. 3akon J{anberona. M3onpoiieccsl B UA€aIbHOM ra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMpeACTaBICHHE HU30IMPOIIECCOB:
U30TepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIIUE TUCKPETHOE CTPOCHME BellecTBa, (Gororpadun
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WUTIOCTpUpYIOIIas IPUpOay AaBICHHUS I'a3a HA CTEHKU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOLIUME YPAaBHEHUE COCTOSHHS HWJICaIbHOrO Tasa,
M30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPECHUI
00BbEMa KOMHATBHI, IaBJICHUSI U TEMITEPATypPhl BO3/TyXa B HEH.

UccnenoBanne  3aBUCUMOCTHM  MEXJIYy  MapamMeTpaMd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPTUA
TEPMOJIMHAMHYECKOW CHUCTeMbl M CcmocoObl e€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U paboTa. BHyTpeHHssT sHEprus OJHOATOMHOTO HCATHHOTO Ta3a.
Buael Temionepenayun: TemIONpPOBOAHOCTb, KOHBEKIIMS, U3JIyYeHUE. Y IeIbHas
TEIIOEMKOCTH BelllecTBa. Koam4uecTBO TEMIOTHI PHU TEIIONEpeaaye.



[Tonsatue o0 ammabatHoMm mporecce. IlepBbIli 3aKOH TEPMOIMHAMMKHU.
[IpumeHeHne mepBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompolieccaM. ['padudeckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOIIECCOB B MPUPO/IE.

TersioBele  MamuHbl.  [IpuHUMOBI  ACHCTBUA  TEIJIOBBIX — MAIIMH.
[IpeoOpazoBanuss 3HEPTUM B TEIUIOBBIX MamiuHax. Koad@uIMeHT Mojae3Horo
nericTBusl TeruioBo MamuHbl. [ukn KapHo u ero ko3g@uIHMEHT MOJE3HOTOo
JEeNCTBUS. DKOJOTHYECKHUE MPOOIEMbI TEIIIOIHEPTEeTHKH.

TexHUYeCcKre YCTPOHUCTBA M TMPAKTUUECKOE TPUMEHEHUE: JIBUIaTENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHIUITUOHED.

Jlemoncmpayuu

N3MeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU paOOThI: BBIJIET
npoOKK W3 OYTBUIKK IIOJ JEMCTBHEM C)KaTOro BO3JyXa, HarpeBaHue 3¢dupa B
JATyHHOU TpyOKe MyTEM TpeHUs (BUICOIEMOHCTPAIINS ).

N3MeHeHnne  BHYTpEHHEW  JHeprum  (TemmepaTypbl) Tejda  IIpHU
TeruIonepeaaye.

OnpIT Mo aaumabaTHOMY pPaCHIMPEHUIO BO3AyXa (OIBIT C BO3IYIITHBIM
OTHHBOM).

Mopaenun mapoBoil TypOWHBI, JBUTATelii BHYTPEHHEIO CropaHus,
PEaKTUBHOIO JBUTATEIIS.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3mepenue yaenbHON TEIITOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u KoHjaeHcalus. Mcnapenue u kunenue. AOCoIOTHAS
Y OTHOCHUTEJbHAs BJIAXKHOCTH BO3/1yxa. HaceleHHbId nap. Y aenbHas TEmaoTa
napooOpa3zoBaHus. 3aBUCHMOCTb TEMITEpaTyphl KUTICHUSI OT JIaBJICHHS.

TBépnoe temo. Kpucrammueckne u aMmopdHblie Tena. AHU30TPONUS
cBOMCTB KpucTaioB. JXuakue kpuctamiabl. COBpEeMEHHbIE MaTepHUalbl.
[InaBienue u KpucTauIM3anus. Y aenbHas TerioTa miasienus. Cyomumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TeXHUYEeCKHE YCTPOMCTBA M MNPAKTUYECKOE IMPUMEHEHHWE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUHU TTOJYYEHUS COBPEMEHHBIX MATEPHUAIIOB,
B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MAPOB.

Kunenue npu noHMKEHHOM JaBJICHUHU.

Crioco0Obl U3MepeHus BIAXKHOCTH.

Habmronerune HarpeBaHus M TUIABJICHUS KPUCTANIMYSCKOTO BEIICCTRA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

DneKTpu3anus Tela. DJEKTpUuecKuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsAnoB. [IpoBOAHUKHY, AMAIEKTPUKH U TOJYIPOBOJHUKHA. 3aKOH COXPAHCHHUS
AIEKTPUYECKOTO 3apsija.

B3aumopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHI
3apsii. Dnekrpuueckoe nose. Hanpsk€HHOCTD 3aekTpudeckoro nois. [punnun
CyHepHO3ULIUU ANEKTPUUYECKUX TIOJICH. Jlnaun HATNPSHKEHHOCTH
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,
ANEKTPOMETpP, DJEKTPOCTATHUECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
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 DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAdu
IJJACTUH, PACCTOSHUSA MEXKAY HUMHU U TUIEKTPUIECKOW POHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

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

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

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIETbHOE COMPOTHBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COETMHEHNUE IPOBOJHUKOB.

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

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

DJIEKTPOHHAas  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MTYYKOB.

[MonmympoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
nmoynpoBoiHUKOB. CBoiicTBa Pp—N-niepexona. [omynmpoBoIHUKOBBIE TPHUOOPHI.

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

DJIEKTpUUECKUM TOK B razax. CaMOCTOATENbHBIH U HECAMOCTOSTEIIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, UCTOYHUKH TOKa, DJIEKTPOHArpeBaTelIbHBIC MPUOOPHI,
ANIEKTPOOCBETUTETLHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UON, TEPMUCTOPHI HW  (POTOPE3UCTOPHI,  TMOJIYNPOBOJHUKOBBIA  JHO],
rajbBaHHKaA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IM MTOTIEPEYHOTO CEUCHUS U MaTEepUaIa.

CmenianHoe COeIMHEHUE MTPOBOAHUKOB.



[Ipsamoe wu3mepeHue >AEKTpoABUKyLIEH cuibl. KopoTkoe 3aMblKaHuE
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSISI TPOBOJAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUST PEZUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢puszuku 6a30Boro ypoBHs B 10 Kjacce oCyIIeCTBISETCS €
Y4ETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBA3€U C KypcamMu MaTE€MaTUKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswcnpeomemuvie nonsimusi, CBSI3aHHBIE ¢ U3YYEHHEM METOJI0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, TUMOTE3a, PU3NUECKasi BEIUYMHA, 3aKOH,
Teopusi, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHUM, JHMHEWHas QyHKIHUA,
napabona, runepbosia, uXx rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKHE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJHHAT,
CJI0KEHHUE BEKTOPOB.

buonocua: wmexanudyeckoe IBWKEHHWE B JKUBOW mipupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpPEIadyH, TEIIOBOE
PaBHOBECHUE), DIIEKTPUUECKHE SIBJICHUS B )KHUBOM MPUPOJIE.

Xumus: NTUCKPETHOE CTPOCHME BEIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeI,
KUAJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, JJIEKTPOJIUTHUECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eocpagus: BnaxXxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIMIIHUKH, MCIIOJb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHa, OBITOBOM XOJOJWUJIBHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TIOJIy4€HUST COBPEMEHHBIX MATEpUaIOB, B TOM  YHUCJIE
HAHOMATepUAJIIOB, W  HAHOTEXHOJOTHM,  DJIEKTPOCTATHYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
ANIEKTPOHATpPEeBATENbHBIE  TPUOOPHI,  AJIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
rajbBaHHKaA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUSA

Iloctossauble MaruuThl. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHWTOB.
MarautHoe mone. Bekrtop marHuTHOW MHAYKUMH. [IpuHOmMn cynepnoszunuu
MArHUTHBIX NOJIEN. JINHMKM MarHUTHOM MHAyKUuK. KapTrHa TMHUNA MarHUTHON
VHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOoe MOJi€ MPOBOJHHMKA C TOKOM. KapThHa nMHWUNA HHAYKIHHA
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO



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

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampaBiieHUE. JIBU)KEHUE 3apsiKEHHOU
YacCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

SIBneHne »IEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. OJEKTPOJBWKYINAs CHUJa WHIYKIMUA. 3aKOH SJEKTPOMArHUTHOU
uHaykuu dapanes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MPOBOJIHUKE, IBHKYIIIEMCS TOCTYIATEILHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHWE CaMOMHIYKIUU. OJIEKTPOABWKYIIAs CHUJa
CAMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHUYEeCKHE YCTPOMCTBA M MPAKTUUYECKOE TPUMEHEHHE: TOCTOSIHHBIC
MArHUTBhI, 3JICKTPOMArHUTHI, 3JICKTPOJBHUTATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTHIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUHM MHIYKIMY MAarHUTHOTO MOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON HHAYKIIUH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABWKYILIEHM CHJIBI HMHAYKIUM OT CKOPOCTH
W3MEHECHUS MarHUTHOTO TTIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydeHnrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Pa3znes 5. KosieOanusi v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUA

Konebartenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KOJeOaHUSI.
[Mapmonunyeckue konebanus. [lepuon, yactora, aMmnTyaa u ¢asza KojaeOaHU.
[Ipy»xuHHBII MAasiTHUK. Maremarnueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [lpeBpaieHre 3HEPruuM MpPU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATEIbHOM KOHType. AHAJIOTUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KoneOanusmu. dopmyna Tomcona. 3akoH CoOxXpaHEHHS
SHEPTUU B UJICATHHOM KOJIeOATEThHOM KOHTYDE.

[IpenacraBnenrie 0  3aryxalommx  KojeOaHuWsX.  BBIHYKIeHHBIC
MexaHudyeckue KosneOanus. Pe3onanc. BEIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KOJIeOaHusl.



[lepemennbiii TOk. CHHYCOWIANBbHBIA NEPEMEHHBIA TOK. MOIIHOCTB
NEPEMEHHOTO TOKA. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYCHHE CHJIbI TOKA W
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
ANEKTPUYECKON  DHEPrUM. OKOJOTHMYECKME PHUCKH TPU  IPOU3BOJICTBE
aneKkTposHepru. KynbTypa HCHONBb30BaHUS AJIEKTPOIHEPTUU B MTOBCEIHEBHOMN
KU3HU.

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

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHOM CUCTEMBbI (TPYKUHHBIN WM
MaTEeMaTUYECKUIA MASITHUK).

Habmronenue 3aryxaromux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

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

Pe3onanc mnpu mocnenoBaTebHOM COEAMHEHUHM PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEAaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

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

HUccnegoBanue mepeMEHHOrO TOKAa B LENHA U3  IOCIEAOBATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KAaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE GOJIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpanenus. I[lepuon. CkopocTb
pacrpocTpaHeHus M JiuHa BOJIHBL. llomepeuHble W TPOJIOIbHBIE BOJIHBL.
Nurtepdepentus u qudpaxims MEeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3anmHas opuentauns BekTopoB E, B, V B 31eKTpOMarHuTHON BOJIHE.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakuus, uarepdeperius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckre yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIUIIUHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue U paCPOCTPAHCHHE TTOMIEPEUHBIX U MPOTOTHHBIX BOJIH.

Kone6mronieecst Te10 Kak UCTOYHHK 3BYKa.

Ha6nronenue otpakeHus: 1 MPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Hab6nronenue natepdepeniinm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenue CBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUTUTYJION U
4acTOTOU KoseOaHuil.



HccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX ~ BOJH:  OTPa)KCHHUE,
peIoMIICHHE, MOJIApr3aIs, Tudpakius, HHTepPepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OIHOpOIHOM cpene. JIyu cBera. ToueyHbl UICTOYHUK CBETA.

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

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

Hucniepcus cBera. ClI0XKHBIN cocTaB 0eoro ceera. Llger.

ColOuparomyie ¥ pacceuBarolue JUH3b. ToHKass auH3a. DOKycHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. IlocTpoeHne n3o0pakeHHil B
coOMparoIUX W pacceuBarOmMX JuH3aX. @opmylna TOHKOH  JIMH3BIL.
YBennueHne, 1aBacMoe JIMH30H.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. MaTepdepenuns cera. KorepeHTHBIE HCTOYHHKH.
YcnoBus HaOMIOICHUS MaKCUMyMOB M MHHHUMYMOB B HHTEp()EpECHIIMOHHOM
KapTUHE OT ABYX CHH(}A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakius ceeta. (udpaxnmonHas pemérka. YcioBue HaOIIOACHUS
IJIaBHBIX MaKCMMyMOB MpH TaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonsipusanus cera.

TexHUYEeCKHE YCTPOMCTBA M IPAKTUYECKOE NPUMEHECHHUE: OYKH, JIyIIa,
dboToanmapaT, MPOSKIIMOHHBIM aIapar, MHUKPOCKOII, TEICCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMoJIMHEHOE PACIPOCTPAHEHUE, OTPAKECHUE WU TPEIOMIICHUE CBETA.
OnTuyeckue MpuOOpPHI.

[TomHOE BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Moaenu MUKPOCKOTIa, TEJIECKOTIIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

HaGnronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenune nmokazarenst NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenue nqucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
'pannnbpl  OPUMEHMMOCTH  KJIAaCCHYECKOM  MexaHuku. lloctynarsl
CIIELIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOJYJSL CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJTUHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



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

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoanue (oroadpdekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrdhdekra. YpaBHenue DitHmreiHa st Gotodddekra. «KpacHas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHYECKOE ICUCTBUE CBETA.

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

Jlemoncmpayuu

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

WccnenoBanue 3akoHOB BHelTHEro GpoTtoaddekra.

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 HEPTUU aTOMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuill. Bomubl ge bpoisa. KopmyckyssipHo-
BOJIHOBOU AyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHu4eCcKre yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ha6nronenue nmuHeituaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOXKHOCTh CTpPOCHHs sipa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompepeneHuro  cocTaBa
paanoakTuBHOTO w3nMydeHus. CBoicTtBa anbda-, Oera-, ramMmma-u3ITydeHHUS.
Binsinue paagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBbI.

OTtkpeITHE TPOTOHA W HelTpoHa. HykinonHast Mmoaens sipa [ elizenoepra—
NBanenko. 3apsn sapa. MaccoBoe umncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacia/ia.

DHeprus CBsS3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlegext macch sipa.

S nepHble peakunu. Jlenenue u CUHTE3 sI€Ep.

SAnepubrit peakrop. Tepmosinepusiii cunte3. [IpobiaemMbl U IEPCIEKTUBBI
SICPHON SHEPreTUKU. DKOJOTHUYECKUE ACTICKTHI SIAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Mertoapl HAOIIONCHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKOW KapTHUHBI
MHpA.

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

Jlemoncmpayuu

CYETYMK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamopHole pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

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

Bun 3Bé3nnoro neba. Co3Be3ausi, SpKue 3BE3MbI, TUIAHETHI, UX BUIUMOE
JBH)KCHUE.

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHeprun CoJsiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBINA KjIacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOMW IMOCJIEAOBATEIBHOCTU. BHyTpeHHEE cTpoeHue
3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Bostonnu CoHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

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

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66ma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM JIJIST  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon JlyHsl, minanet, Mneunoro [lyru.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm w acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W JTHYECKOW cdepax IesATEeIbHOCTH YEIOBEKa, POJIb U MECTO
GU3NKK W aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpPa, POJIb
¢dusndeckoii Teopur B GOPMHUPOBAHUHN TIPEJICTABICHUN O (DU3UUECKON KapTUHE
MHpa, MECTO (PU3NYECKOW KApTUHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsIeTCs C
YYETOM COJEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHUEM METOJIOB HAY4YHOTO
MO3HAHUS: SIBIICHUE, HAYYHBIA (aKT, TUIOTE3a, (PU3NUecKas BeIMYMHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJISTHPOBAHNE, MOJIEIIb, U3MEPEHUE.

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



CJIO)KEHUE BEKTOpPOB, MPOU3BOJAHBIC JJIEMEHTapHbIX (GYHKUIMMA, MPU3HAKU
noI00MsI TPEYTOJILHUKOB, ONpeNeNieHUuEe IUIOMIAM MIOCKUX (QUuryp m oobéma
TeN.

buonocua: »nekrpuyeckue SIBICHUS B JKUBOW MPUPOJE, KoJeOaTelbHbIE
IBYKEHUST B KUBOM MPUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

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

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



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

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHust  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICIYIOIINUX JINIHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mnpeamera «Dusnkay
JNOJDKHBI ~ OTpakaTb ~ TOTOBHOCTH M CIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OpHUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LEHHOCTSM pPOCCHUKCKOrO OOIlIecTBa,
paclIMpeHre >KU3HEHHOIO OIbITa W OIbITa JEITENBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIBHOW JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

NPUHATUE TPAJAMLMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHUYECKUX H
JNEMOKPATHYECKNUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
oO011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE  B3aMMOJCHCTBOBATH C  COUMAIBHBIMA  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYECHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAss OCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEPEC K pa3IMuHbIM cdepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEPILIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun MU peanru30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
IIJIaHBI;

TFOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSXKEHUN BCEU KU3HH,

6) 3K0JIOrNYecKOro BOCTIMTAHNS



c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1[eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HampaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3MKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3ydeHUs: (U3UKU OCYIIECTBIISITH MPOEKTHYID U  HCCIEAO0BATENbCKYIO
NEeSTEeNbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

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

OTIPENIENIATh IEIN JCATEILHOCTH, 3aJlaBaTh IapaMeTpbl U KPUTEPUU HX
JOCTHKCHHUS,

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbIX
(U3UYCCKUX SIBICHUSX;

pa3pabarpIiBaTh IUIAH PEIICHUS POOJIEMBI ¢ YUETOM aHalli3a UMEIOIIUXCS
MaTepUalIbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh, OIICHUBATh COOTBETCTBHUE
PEe3yJbTATOB MEJISIM, OIICHUBATh PUCKHU TTOCCACTBUM JICSITECIIHHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH PpabOTy B  YCIOBUAX PeEaJbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIICHHUE MPH PEIISHUH )KU3HCHHBIX MTPOOJIEM.

ba3oBble ncciaenoBarejabCcKue J1eCTBHUSA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHA TOHATHUSIMH U METOJIaMHU
(bu3nUecKoil HayKu;

BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MPOEKTHOMN
NEATCIbBHOCTH B 00JacTH  (DU3WKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY  TOWUCKY  METOJIOB  pelIeHHus] 3adad  (U3HUYECKOTro
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHbBIX METOJIOB IMO3HAHUS,

BIIAJICTh BUJAAMH JIEATCILHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHWS, €r0
WHTEPIpPETAINH, MPEeoOpPa3OBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YIEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTYaJW3UpPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISl JOKA3aTelIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIIICHHUS,

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

CTaBUTh M (OPMYyIHMPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOU
NEeSTETLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;



yMEeTh TIEPEHOCUTh 3HaHUS MO (u3NKe B MPAKTHYECKYIO 00JacTh
KU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

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

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIeTh HABbIKAMH TONy4YeHUs] MHopManuu (HU3NYECKOTO COAep KaHUs
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IUYHBIX BUI0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIb30BaTh Cpe/icTBa HMH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX
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;

Co3/71aBaTh TEKCThI (PU3MUECKOTO COJEPKAHHS B PAa3IMUHBIX (popmaTax ¢
y9€TOM Ha3HaueHHWs WHOOPMAllUM U  1EJICBOM  ayJuTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYIIECTBJIATh OOIIeHHEe Ha Ypokax GU3MKA U BO BHEYPOUYHOU
JEATENBHOCTH;

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

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOX TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MOHUMaThb W HCIMOJIb30BaTh  NPEHUMYIIECTBA  KOMaHIHOM W
WHIMBHIYaJbHON PaOOTHI;

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

NPUHUMATh 1IeJIM COBMECTHOW JICSTEIbHOCTH, OpPraHW30BbIBaThH W
KOOPJIMHUPOBATH JICUCTBUS IO €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pactpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXIaTh Pe3yiIbTaThl
COBMECTHOU padoThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJOr0 y4YacTHUKA KOMAaHIbl B
oO1uit pe3yabTat 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIIEHWBATh HJIEHW C ITIO3UIIUM HOBHW3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIJISITh TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIEe 1elCTBUSA
Camoopranusanus:

CaMOCTOSTENIbHO  OCYIIIECTBIIATh IMO3HABATEIIbHYIO JCSTEIHHOCTh B
obrmactu QUMK W aACTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

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

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;



pacmupsATb paMKh  y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

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

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (hOPMUPOBAHUIO U TPOSBICHUIO IPYIUIMH B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeNbHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

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

BJIaJIETh HAaBBIKAMHM I[103HABATEIBHOM peduiekcun KaK OCO3HaHUS
COBEpIIIaeMbIX JCHCTBUM W MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBAaHUI;

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

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

PUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce nocTrkeHUsT TNYHOCTHBIX PE3YILTATOB OCBOCHHS ITPOTPAMMBbI
no (Qu3uke I YpPOBHS CpeaHero oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEIIJICKT, MPEIMTOJIAT AFOTITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIETO  CIHOCOOHOCTh  TOHUMAaTh  CBOE

HMOITMOHAJIBHOE COCTOSHUE, BHJETh HAINpaBJICHUS pPa3BUTHUS COOCTBEHHOMN
AMOITMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

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

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TEITH
U yCrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEUCTBOBATh UCXOJIS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  AMOIIMOHAIBHOE
COCTOSIHUE JPYTMX, YyUYWUTBIBaTh €ro TP OCYIIECTBICHHH  OOIICHMUS,
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 oOyuenus B 10 kiacce mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:



JIEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOMN ACSITEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TEJ0, UJICaTbHBIN a3, MOJEIU CTPOEHUS Ta3oB, >KUJIKOCTEW M TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHuH (HU3NUECKUX 3aa4;

pacrio3HaBath (u3MyecKue sBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE JBU)KEHHE, CBOOOJHOE TMaJieHue TeJ, JABUKEHUE II0
OKPYXXKHOCTH, WHEpIUs, B3auMojeucTBue Tel, auddys3us, OpOoyHOBCKOE
JIBIKEHUE, CTPOCHUE KUJKOCTEH M TBEPIBIX TEJ, U3MEHEHHE 00bEMaA Tell MPpHU
HarpeBaHuM (OXJIAXKJICHUH), TEIUIOBOE PaBHOBECHE, HMCIApEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3AlUs, KHUIICHUE, BIAXXHOCTh BO3/yXa, IMOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HArpeBaHWW B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OMpolleccax, dJIEKTpHU3alus Ted,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpJIMHATA, MyTh, MEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tela, Cuia,
UMITyJIbC ~ Tela, KUHETHYeCKash  dSHEprusi, IMOTCHIMaJbHAs  DHEPIHUs,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIHHO
TPaKTOBaTh (PU3UUYECKUU CMBICI HMCIOJIb3YEMbIX BEJIUYWH, UX O0O3HAUEHUS U
€MHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEIIUUYUHY
C JIpYTrdMHU BCJIMYWMHAMU,

OMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEJ W TEIJIOBBIC SIBJICHMUS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JaBJICHWE Ta3a, TeMIlepaTypa, CpeIHSs
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO JIBKEHUS MOJIEKYI,
CpEeIHEeKBaJpaTHUHass CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENSl; TPU ONMUCAHWW TPABUIIBHO TPAKTOBATh (PU3UUYECKHM CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX O0003HAUCHUS W €IUHUIIBI, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE  JJIEKTPUUECKHE CBOMCTBAa  BEIECTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJBb3Ys] (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUN 3apsif, DIIEKTPUUECKOE T0JIe, HAMIPSKEHHOCTD TOJIsI, TOTCHITHAIT,
Pa3HOCTh TOTEHIIMAJIOB; MPH OMUCAHWW TPABUIBHO TPAKTOBATH (hU3UUECKUI
CMBICJI HCTIOJB3YEMBIX BEJMYWH, WX OOO3HAYCHUS W EIWHUIIbI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYyTUMHU
BEITMYMHAMU;

aHAMM3UpOBaTh  (DU3MYECKHUE TPOIECCH W SABJICHHS, HUCIOJIB3YS
¢u3nuecKre 3aKOHBI W MPUHIUIBL: 3aKOH BcemupHoro tsroteHus, I, 11 u III
3akoHbl HpBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPIHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYMEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHIO
CTPOCHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBS3h CPEIHEH KMHETHUYECKOW DHEPTUU
TETJIOBOTO JIBIXKEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIEpaTypoid, TEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHCHHS SJIEKTPUUYECKOTO 3apsna, 3akoH KyoHa,
IIPU 3TOM Pa3IM4aTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €0 MAaTEMaTUYECKOE
BBIPOKEHHE U YCJIOBHSI (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC MPUHIUIIBI JIEHCTBUS MAIlMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auvarh YCIOBHUS UX O€30MaCHOrO MCIOJIb30BaHUS
B MTOBCETHEBHOM YKU3HU;

BBITIOJIHATDh JKCHEPUMEHTHI MO HCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IIPOLIECCOB C MCMOJB30BAHUEM MPSMBIX MU KOCBEHHBIX H3MEPEHUH, MPU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTaHOBKY W3 MIPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(GbopMyIHpOBaTH BHIBOIBI,

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

UCCJIeIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEJIUYMHAMHU C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(uKcHUpoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKHUX BEJIUYUH B
BUI€ TaOnuIl U TpauKoB, JAeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0IroAaTh MpaBmiia O€30MACHOTO TPyla IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax yuyeOHOro 3KCIEpHUMEHTa, y4EeOHO-UCCIIE0BATENbCKON U MPOEKTHON
JESTEIbBHOCTY  C  MCHOJb30BAaHUEM  U3MEPHUTENbHBIX  YCTPOHCTB U
71a00paTOpPHOTO 00OPYIOBAHUS;

pemarh pacu€THble 3aJayd C SIBHO 3aJaHHON (U3HYECKON MOJEINblo,
UCTIOJb3Ysl (PU3NYECKUE 3aKOHbl W NPUHLUIIBI, HA OCHOBE aHaln3a YCIIOBUS
3aJlaui BBIOMPATH (PU3UUECKYIO MOJEJNb, BBLACIATh (DPU3MUECKUE BEIMUYUHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ pEelIeHHUs, IPOBOJUTH PacuéThl U OILICHUBATh
PEaIbHOCTD MOIYYEHHOT'O 3HaYeHUsI (PU3NUECKON BEJTMUMHBI,

pemarhb KayeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUMBYIO LIETIOUYKY PacCyKJIEHUI C OMOpPON Ha M3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCTOJb30BaTh  MpPU  pEUIeHMM  y4yeOHBIX  33Jady  COBPEMEHHbIE
MHPOPMAIIMOHHbIE  TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud M  OPEACTaBICHUS Y4YeOHOM M HAyYHO-TIOMYJISIPHOM
uHpOpMalMy, TOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMYIO HH(OPMALIUIO;

OPUBOJAUTH TPUMEPHl BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss O6e3omacHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, IJIsi COXPAHEHHsI 3JOPOBBSI U COOIIOICHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPYIKaIOILEH Cpee;

paboTaTh B TpYIIE C BBINOJIHEHUEM pA3JIUYHBIX COLHUAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPEAEsATh OO0S3aHHOCTH U
IUIAHUPOBATh  JI€ATEIbHOCTh B HECTAHAAPTHBIX CHUTyallUsX, aJIeKBaTHO
OLICHMBATh  BKJAJ KaXIOTO M3 YYaCTHHUKOB TPYNIbl B  pEIICHUE
paccMaTpuBaeMON MPOOIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM
YpOBHE JO0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B PA3BUTUM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTMH, B MPAKTUYECKOWN NESATEIBbHOCTH JIOJEH, HEIOCTHOCTh U €IMHCTBO
($u3nYeCKOi KapTUHBI MUPA;



YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUYECKUX MOJICIICH:
TOYEYHBIN SJIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBI MCTOYHUK CBETa,
gliepHasi MOJEJb aToMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sjipa MpH pEIIeHUU
bu3nueckux 3aaay;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKas
IPOBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JICHCTBUS TOKAa,
B3aMMOJICUCTBHE  MarHUTOB, OJEKTPOMArHUTHAs ~ WHAYKIMS, JeHCTBUE
MarHUTHOTO TOJISI Ha TPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsj,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHUE, MpeoMIIeHne, HHTepdepeHtns, TuPpaKIus U TOJIIpU3aLIUs
CBeTa, 1ucnepcus cBeta, hortodniekTpudaeckuit 3¢ dext (hororddexr), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHUE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHYECKHE, AJIEKTPUUYECKYI0  TMPOBOJAMMOCTH  PAa3IUYHBIX  Cpel) U
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCIOB3Y (PU3NYECKHUE BEIUYUHBI:
ANIEKTPUUECKUH 3apsl, CUJIa TOKA, FJICKTPUIECKOE HANPSDKEHHE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs Cuja, pabdoTa
TOKa, HWHIYKIMS MarHUTHOro Tmojsi, cuia Awmmepa, cuia JlopeHia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJ] U YacTOTa KoJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSTHUE M ONTUYECKas CUja JIMH3BI, IPU OMUCAHUU MPABUIHLHO TPAKTOBAThH
(bu3HUECKUil CMBICT UCIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUMHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYUHAMY,

OMHCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHHUS U TMPOIECCHI, HCIOIB3YS
¢du3nuecKre BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIbC (OTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3UM ATOMHBIX SjIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYMHY C JIPYTUMU
BEJTMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMUNHBI,

aHaMM3UpoBaTh  (U3UYECKHME TPOIECChl M  SIBICHUSA, HCIOIB3YS
¢du3nuecKre 3aKOHbI U MPUHIUILL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIHLHOTO U
MapajuieIbHOTO COEAWHEHUsT TPOBOJHUKOB, 3akoH JIkoyms—JleHna, 3akoH
ANEKTPOMATHUTHON WHAYKIIUU, 3aKOH TMPSAMOJUHEHHOTO pPaCIpOCTPAHCHUS
CBETA, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, yYpaBHCHHE
OiinmreriHa st GoTodddexTa, 3aKOH COXPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
HUMITYJIbCa, 3aKOH COXPAHEHHS JJICKTPUUECKOTO 3apsifia, 3aKOH COXPAHCHHS
MacCOBOTO YHUCIIa, MOCTYyNaThl bopa, 3aKOH pajnoakTUBHOTO pacnaja, Ipu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYIHMpPOBKY 3aKOHA, €ro MaTEeMaTU4YECKOe
BBIPKEHUE U yCIIOBUSA (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OTpeNeNsaTh HampaBlieHWEe BEKTOpa WHIAYKIIMA MArHUTHOTO  TOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHiia;

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

BBITIOJTHATh IKCIIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UUYECKUX SIBICHUA H
MIPOIIECCOB C HMCIOJb30BAHUEM MPSMBIX M KOCBEHHBIX W3MEPEHUH: MPU STOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO DSKCIEPUMEHTA,



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

OCYIIECTBIISITh TPSIMBbIE M KOCBEHHBIE MU3MEPEHHsI (PU3NYCCKUX BEIUYHH,
IpU 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCOO HM3MEPEHHS M HCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX HM3MEPEHUU: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pe3yIbTaThl IOJYUYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIIMYMH B BUAC TaOIUI] U
rpaduKoB, JeNaTh BBIBOJBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

cOOIOIaTh TpaBmiIa OE30MMACHOTO TPyIa IPH MPOBEICHUHN HCCIICT0BaHUI
B paMKax y4eOHOro 3KCIepHMEHTa, Y4EeOHO-UCCIIe0BATEILCKON U MPOCKTHON
JCATENIBHOCTH  C  HCTOJB30BAHUEM  W3MEPUTENBHBIX  YCTPOWCTB U
71a60paTOpPHOTO 00OPYTOBAHUS;

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHON (U3HYECKON MOJEINbIO,
UCTIONB3YS (U3NYECKUE 3aKOHBI W TPHUHIIMIIBI, HA OCHOBE aHAN3a YCIOBUS
3a/la4il BBIOUPATH (PU3UYECKYIO MOJICNb, BBIACIATh (DU3MUECKHE BEIUIHHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PEIICHHUS, MPOBOIUTH PACUYEThl U OIICHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYMHBI,

pemathb KauyeCTBCHHBIC 3aJ1auH: BBICTpanBaTh JIOTUYECKH
HETIPOTHUBOPEYHBYIO IETIOYKY PACCYKICHHUH C OMOPOH Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONB30BaTh  TMPU  PEIICHHH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHMH  JUISI  TOWCKa,  CTPYKTYPHUPOBaHUS,
UHTEPIPETalMd HW  TPEJCTaBICHHUS Y4eOHOW ©W  HAYIHO-TIOMYJISIPHON
UHPOpMAITUU, TIOJYYCHHOW W3 PAa3JIMYHBIX HCTOYHHKOB, KPHTHYCCKHU
aHATM3UPOBATH MOTyIacMyIo HH(OPMAIIHIO;,

OOBSICHATh TPHHIIMITEI JACHCTBHS MAIllMH, MPUOOPOB 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 OOBSICHEHUE TPOIIECCOB OKPYIKAIOIIETO MHUpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUICCKUE 3HAHUS TI0 (PU3HUKE B TIOBCETHEBHOM KU3HU
Uit obecrieueHuss O6e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JIJISi COXPAHCHHS 37I0POBBS U COOIOCHHS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYIKAFOIIEH Cpe/Ie;

paboTaTh B TpPYIIE C BBITOJHCHUEM Pa3IMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYIIBI, PAMOHAIBHO PACIPEACATh OO0S3aHHOCTH U
IUTAHUPOBATh  JICATEIBHOCTh B  HECTAHIAPTHBIX CHUTYaIlUAX, aJICKBaTHO
OIICHMBAaTh BKJAJ KAXKIOTO W3 YyYAaCTHUKOB TPYNIBI B  PEIICHUE
paccMaTprBaeMou POOJIEMEL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KosmuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NporpaMmel padoThI padoThI
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSL
11 ®usrKa 1 METOBI 5 bubmuorexa [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemaritka > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXPAHCHIS B 6 1 1 bubnnoreka [JOK
' P https://m.edso0.ru/7f41bf72
MEXaHHUKE
Hroro o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bubnuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopuun



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOIUHAMUKH https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BemiecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
TIEPEXO0/IbI
Uroro no pazueny 24

Paznea 4. 3JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edso0.ru/7f41bf72
[TocTostHHBIN
42 JJIEKTPUYECKHUM TOK. 12 bubnuotexa [JOK
' Toku B pa3iuuHbIX https://m.edsoo0.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68

[TPO'PAMME



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

11 KITACC

HauMeHOBaHHE Koau4decTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Paznea 1. JIEKTPOJIUHAMMUKA
MarauTHoe I10JI€E. Bu6 110K
HOJINOTEKA
11 DICKTPOMATHUTHA 1 1 3 https://m.edsoo.ru/7f41c97c
WHTYKIAS
Wroro no pasaeny 11
Pasznea 2. KOJIEBAHUSI U BOJIHbI
MexaHn4ueckue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnnorexa LIOK
' P https://m.edso00.ru/7f41c97c
KOJIeOaHus
MexaHnueckue 1
2.2 DJIEKTPOMArHUTHEIE 5 1 bubnnorexa LIOK
' p https://m.edso00.ru/7f41c97c
BOJIHBI
bu6nuorexa [IOK
2.
3 Onrua 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

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
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Hroro no pazgeny 4
Pasnen 4. KBAHTOBAS ®U3UKA
41 DJeMeHThl KBAHTOBOU 6 bubnunoreka LIOK
' ONTHUKHU https://m.edsoo.ru/7f41c97¢c
bu6nunoreka LIOK
4.2 Crpoerue aroma : https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO 5 https://m.edso00.ru/7f41c97¢c
Wroro no pasaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DneMEeHTBl aCTPOHOMUU

bubmuorexa [JOK

1
> U acTpOoPU3UKH ! 1 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 Oo6o61maro1iee 4 bu6nuorexa [IOK
' HIOBTOPEHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4

YACOB I10 [TIPOI'PAMME



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

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoxa KounTtpoJbHbie IIpakTuyeckue
n/n Bcero U3YYeHH s oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl
TexHuka 0€30MaCHOCTH Ha
okax (puzuku. Pusmka —
1 g a 0?; upoxae. Hayunsie 1 bubmmorexa [JOK
. ppose. Hayd https://m.edsoo.ru/ff0c32e2
METO/TbI TIO3HAHUS
OKPY>KaIOIIEer0 MUpPa
Posb 1 MecTo ¢uzuku B
dbopMupoBaHUU
5 COBpPEMEHHOU HAyYHOI 1 bubnuoteka [JOK
KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
[IPaKTUYECKON
JEeSTENbHOCTH JIIOJIeH
Mexannueckoe IBHKEHUE.
OTHOCUTEIHHOCTD
3 MEXaHUYECKOTO JBIKEHUS 1 bubmmorexa [OK
' https://m.edsoo.ru/ff0c3508
[lepemenienue, CKOpOCTb,
YCKOpEHHUE
4 PaBHOMEpHOE 1 bubnnoreka [JOK
MPSMOJMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE 1 bubnuotexa [JOK



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

IIPSIMOJIMHEMHOE IBUKECHHE

https://m.edsoo.ru/ff0c372e

CB00OOHOE ITaZICHUE.

bu6mmoreka [IOK

6 YCKOpeHHe cBOGOAHOTO https://m.edsoo.ru/ff0c39cc
naJeHus
KpuBonuneliHoe 1BU>XEHUE.
7 JIBrmykeHne MaTepuaIbHOU bubmorexa [JOK
P https://m.edsoo.ru/ffOc3ada
TOYKH IO OKPY>KHOCTH
[IpuHUMIT OTHOCUTENBHOCTH
3 lNanunes. MuepuuanbHbie bubnnoreka [JOK
cuctembl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca rena. Cuna.
[TpuHumn cynepno3uinuu
9 CIfJ'I ];To Of}ir;aiOH ) bubmmorexa [JOK
' P https://m.edsoo.ru/ff0c3be8
Hrrorona nis
MaTepuagIbHON TOYKH
10 Tpetwnii 3akoH HeroToHa 1151 bubnuoreka [IOK
MaTEepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO
1 Tssrotenus. Cuiia TSHKECTH. bubmuoreka [JOK
IIepBas kocmuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuuna ynpyroctu. 3aKoH bubmuorexa [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
13 Cuna TpeHus. bubnuorexa [JOK

Koapduument tpenus.

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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Cuna conpoTuBIeHUS IPU
JBHXXCHHUH TCJIa B XKUAKOCTHU
WU Ta3e

14

ITocTynarensHoE U
BpAILlaTEIIbHOE JIBUKEHUE
a0COJIFOTHO TBEPAOTO TEA.
MowmeHT cuisbl. I1neuo
CUJIBL. Y CJIOBUSI PaBHOBECHUS
TBEPIOTO TENIA

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

HMirynsc MmaTeprabHON
TOYKH, CHCTEMBI
MaTepUaIbHBIX TOYEK.
Nmiynbe cuiibl. 3aK0H
COXpaHEHHUs UMITYJIbCa.
PeaktuBHOE ABIKCHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIHOCTb CHJIBI.
Kunernueckas sHeprus
MaTepuaJbHON TOUKH.
Teopema 06 U3MeHEeHUN
KMHETUYECKOW JHEPIUHU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[ToreHuuanpHas SHEPTHUS.
[ToreHunanpHas SHEPTUS
yrpyro n1eGopMupoBaHHOH
npyxuHbl. [loTeHITnaNbHAS
SHEPTHs Tella BOJIU3U
MMOBEPXHOCTU 3EMITH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanbHBIE U

bu6mmorexa [IOK



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

HEIIOTCHIMAIbHBIE CHJIBI.
CBs3b paboTHI
HENOTEHUNAIbHBIX CHUJI C
WU3MEHEHUEM MEXaHUYECKOU
SHEPrUuu CUCTEMBI TEll.
3aKOH COXpaHECHMS
MEXaHU4ECKOU dSHEPTUU

https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnas pabota
«HccnenoBanue CBA3H
paboThI CUIIBI C U3MEHEHHEM
MEXaHUYECKON IHEPIUn
TeJa Ha IpUMepe
pacTsHKEHHS PE3HHOBOTO
KTyTa»

20

KonTponbhas padota o
teme «KnHemaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHUKE)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKON TEOPHH.
BpoyHOBCKOE IBH>)KEHHE.

Huddyszus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapakrep JBUKEHUS U
B3aMOJICUCTBUS YaCTHUII
BemecTsa. Mogaenu
CTPOEHHUS Ta30B, KUJKOCTEN



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

Y TBEPABIX TEI

23

Macca mosexyi.
KosmuectBo BeniecTna.
[TocTostnHast ABoraapo

24

TemoBoe paBHOBECHE.
Temneparypa u eé
n3mepenue. [lkana
temriepatyp Llenbcus

25

Uneansueriii raz B MKT.
OcnoBHoe ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas Temneparypa
KaK Mepa cpeaHeit
KMHETUYECKOU SHEPTUU
JABVKCHUSA MOJICKYJI.
YpaBHenue Menpeneena-
Kianelipona

bubmuorexa [JOK
https://m.edsoo.ru/ffOc511e

27

3akon [anproHa. I'a30BbIe
3aKOHBI

28

JlaGoparopHas paboTa
«HccnenoBanue
3aBHCUMOCTH MEXIY
napamMeTpaMH COCTOSTHUS
Pa3pEKEHHOTO Ta3a»

29

N3onpoueccel B uacaaibHOM
rase U ux rpapuueckoe
IpeJICTaBICHNE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e



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

Bnyrpennssa sHeprus
TEPMOJANMHAMHUYECKOMN
CHUCTEMBI M CTIOCOOBI €€’
n3meHenus. Koanuecto

bubmuorexa [JOK

30
TEIJIOTHI U paboTa. https://m.edso0.ru/ff0c5952
BryTpeHHss sHEpTrHs
OJHOATOMHOTO HJICAJIBHOTO
rasa
bubmuorexa [JOK
1 B
3 HABL TEIITONEpEAATH https://m.edsoo.ru/ff0c5c36
VnenbHas TENI0EMKOCTD
BerecTBa. KonnuecTro
32 TEILIOTHI IIPH bubmorexa [JOK
p https://m.edsoo.ru/ff0c5c36
TerIonepeaye.
AnuabaTtHBIi poriecc
ITepBblii 3aK0H
TEPMOJIVHAMUKH U €r0 bubnnorexa [JOK
33
MPUMEHEHHUE K https://m.edsoo.ru/ff0c5efc
M30IpoIeccam
HeobpaTtumocTs nporeccos
34 B npupoje. Bropoii 3akon bubmorera [JOK
PHpOAE. P https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHN
35 [Mpunnun aeiicteus n KI1J] bu6mmoreka [JOK
TETJIOBOM MalTUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKooruyecke npoodaemMbl



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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TCIIJIOOHCPICTUKHA

O06o0maromuii ypok

bu6mmoreka [IOK
M .
38 «Mosexyaapnast pusmra https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KoHnTtposbHas padoTa mo
39 teme «MoJiekysipHas bubnunoreka [HOK
¢uznka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
[TapooGpa3oBanue u
40 koHgeHcauusa. Mcnapenue u bubnmorexa [IOK
a T p https://m.edsoo.ru/ff0c63b6
KUIIEHUE
AOcomrorHas 1
41 OTHOCHUTEJIbHAS BIIAYKHOCTD bubnmorexa [IOK
. https://m.edsoo.ru/ff0c64d8
BO31yxa. HacelmeHHslii nmap
Tsépnoe Terno.
Kpucrannuueckue u
amop(dHbIe Tea.
42 AHHTET OITHSI CBOUCTB bubmorexa [IOK
p https://m.edsoo.ru/ff0c65f0
KpucTauioB. Kuakue
Kkpuctayibl. CoBpeMeHHbIE
MaTepHaIbI
IImaBnenue u
43 KpUCTaJUTH3aIns. Y IenbHAas bu6mmoreka [JOK
TEIIOTA ITUIaBICHUS. https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHeHHE TEMI0BOTO bubnnorexka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
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OaylaHca

https://m.edsoo.ru/ff0c6820

DJIeKTpHU3aus Tell.
Dnektpuueckuit 3apsa. Jsa

bu6mmoreka [IOK

45
BHJIA DJIEKTPUUYECKUX https://m.edsoo.ru/ffOc6bcc
3apsi0B
[TpoBOTHUKH, TUAIIEKTPUKH
U TIOJTyIIPOBOJHUKHU. 3aKOH bubnuoreka [IOK
46
COXpaHEHUs https://m.edsoo.ru/ffOc6bcc
AIEKTPUUECKOTO 3apsia
BzaumoperictBue 3apsijioB.
47 3akon Kynona. Toueunsrii bubmorexa LOK
y . https://m.edsoo.ru/ffOc6ced
AIIEKTPUUECKUHN 3apsl
Hanpsox€nnocTh
AIEKTPUIECKOTO TIOJISL.
48 IIpuHIUIT CyIIepHO3UIII bubmorexa LIOK
pHHi yrep IE https://m.edsoo.ru/ff0c6df2
AIIEKTPUUECKUX TOJICH.
JInHnn HanpsKEHHOCTH
PaGora cu
49 AIEKTPOCTATUYECKOTO TOJIS. bubnmnoreka [JOK
ITorennuan. PazHocTh https://m.edsoo.ru/ffOc6f00
MTOTEHITNAIOB
IIpoBoiHMKYN U
JIADTICKTPUKH B
p bu6mmoreka [JOK
50 JIEKTPOCTATHYECKOM II0JIE.

Jwusnexrpudeckas
IIPOHUIIAEMOCTh

https://m.edsoo.ru/ff0c7018



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

o1

DNEeKTPOEMKOCTb.
Konpaencarop

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCAaTopa. JHEPrus
3apsHKEHHOTO KOHIEHCaTopa

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

53

JlaGopaTopHnas pabota
"U3mepenue
AIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHtmn nercTBUs U
MIPUMEHEHUE
KOHJICHCAaTOPOB,
KOIMUPOBAJIBHOTO amnmnapara,
CTPYHHOTIO ITPUHTEPA.
DneKTpocTaTu4ecKas
3amnuTa. 3a3eMIIeHue
ANIEKTPONPUOOPOB

55

DIIEKTPUUECKHH TOK,
YCIIOBHS €T0
CyILIECTBOBAHUSI.
ITocTostHHEIN TOK. CHa
Toka. Hampsixenue.
ConpotuBieHue. 3akOH
Oma 1i1g yyacTka 1enu

56

HOCJ’ICI[OB&TCJ'IBHOC,
napauiCsibHOC, CMCIIAHHOC
COCIMHCHUEC ITPOBOJHUKOB.

0.5

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



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

JlaGopaTtopHnast pabora
«3y4eHne CMEIanHoro
COEITUHEHUS PE3UCTOPOBY

S7

Pabora u mouHOCTH
AIIEKTPUUYECKOTO TOKA.
3akoH [[xoyns-JleHna

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

58

3axon Oma aJis MOTHOM
(3aMKHYTOH)
AIEKTPUYECKOM LIETIH.
KopoTtkoe 3ambikaHue.
JlaGopaTopHnas pabota
«3mepenune DJ1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTHBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpoHHas
IIPOBOAMMOCTD TBEPIABIX
METaJI0B. 3aBUCHMOCTD
CONPOTHUBJICHHS METAJIJIOB
OT TEMIIePaTypPHI.
CBepXInpoBOAUMOCTh

60

ONEKTPUYECKHI TOK B
Bakyyme. CBOMCTBa
3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBoIHUKH, UX
COOCTBEHHAs M IPUMECHast
mpoBoaUMOcCTb. CBOKCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae



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

p—~n-nepexona.
ITonynmpoBOIHUKOBBIE
IPUOOPHI

DNEeKTpUYECKUil TOK B
pacTBOpax M paciuiaBax

62 AJIEKTPOJIUTOB. bubmmorexa [JOK
https://m.edsoo.ru/ff0c82ba

DNEKTPOIUTHYECKAS
JUCCOLMAIUS. DICKTPOIIN3
DNEeKTPUYECKUI TOK B
razax. CaMOCTOSTEIIbHBIA 1 bu6mmoreka [IOK

63 .
HECAMOCTOSTENbHBIN https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DneKkTpruuecKue Npudopsl U
YCTPOMCTBA U UX

64 IIPAKTUYECKOE IIPUMEHEHHUE. bubnuorexa LIOK

https://m.edsoo.ru/ff0c86fc

[TpaBuna TeXHUKH
0e30MacHOCTH

65 O6o0maromuii ypok bubnuoteka [JOK
«ONEeKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KonTponbhas padota no
TeMe «JEKTPOCTATHKA.
ITocTossHHBIM

66 NeKTpudecKkuil Tok. Toku B bubnnorexka [HOK

Pa3IUYHBIX Cpeaax»
/Bcepoccuiickas
npoBepouHas paboTa npu
MIPOBEJCHNH Ha OyMaXKHOM

https://m.edsoo.ru/ff0c8a8a



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

HOCHUTCIIC

Pe3epBHBIii ypOK.

bu6mmoreka [IOK
o7 KOHTI,?OHBHM pabora no " . https://m.edsoo.ru/ff0c8c56
TeMe "DJIeKTpOIMHAMUKa
Pese 5 .
68 Ogog BI:})E)H }II/IPI; ) OK IO 1 bubmorexa [IOK
HHAOTIH YP https://m.edsoo.ru/ff0c8f6c
temam 10 kmacca
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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

11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero H3yYCHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[TocTosITHHBIE MarHUTHI M KX
B3aUMOJICHCTBHE.
1 MarnautHoe nosie. Bektop 1 bubnmnoreka [HOK
MarHUTHOW UHIYKIHH. https://m.edsoo.ru/ff0c9778
JImHM MarHUTHOM
WHIYKIAH
MarunuTtHoe 1oJje
MIPOBOJIHUKA C TOKOM.
5 OmsiT dperena 1 bubmuorexa [IOK
P o https://m.edsoo.ru/ff0c98fe
BzaumoneiicTrue
MPOBOJIHUKOB C TOKOM
JlaGopaTtopHnast pabota
3 «3yueHne MaraHuTHOTO 1 1 bubmorexa [JOK
ya https://m.edsoo.ru/ff0c98fe
MOJISI KATYIIKH C TOKOMY
JlelicTBME MATHUTHOTO
MOJIS Ha TIPOBOIHHK C
tokoMm. Crita Ammepa. BuG 110K
nOIMoTEKA
4 JlaGopaTtopnas pabora 1 1
paTopHas p - https://m.edsoo.ru/ff0c9acO
«ccnenoBanue aencTBUS
MOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MATHUTHOTO

MOJISI HA JIBUIKYIILYIOCS

3apsHKEHHYIO YaCTHILY.

Cwia Jlopenma. Pa6ota
cunel JlopeHia

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df4

DeKTpOMarHuTHas
unaykuus. [Totrok BekTopa
MarHUTHON MHYKIHH.
O/JC nuaykuyu. 3aKoH
3IEKTPOMArHUTHOM
nHaykuuu Papanes

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMArHUTHOM

HHIAYKOHUW

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTG. SIBIICeHUE
camounaykuuu. 3/C
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TIOJISI KaTYIIKH
C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTsa u
WX IPUMEHEHUE!
ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHlI,
JNEKTPOABUTATENb,
YCKOPUTEIIHN 3JIEMEHTAPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YaCTHLl, UHAYKI[MOHHAA
ne4dn

10

Ob6o06maromuit ypox
«MarsuTtHoOE 1ozJe.
DNeKTpOMarHuTHas
AHIYKLUSD)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no
Teme «MarauTHoe 1noJie.
DneKTpoMarHuTHas
WHTYKITHS

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/1HbIE MEXaHUUECKHE
KOJIeOaHusI.
I"apmonunyeckue
Kosie0aHus. YpaBHEHUE
rapMOHHYECKHUX
kosiebanuil. [IpeBparienue
SHEPrUU

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

13

JlaGopaTtopHnast pabota
«HccnenoBanue
3aBUCHUMOCTH TIepro/ia
MaJbIX KoJebaHui rpy3a Ha
HUTH OT JAJTUHBI HUTH U
Macchl Tpy3a»

14

KonebarenbHbIi KOHTYP.
CB0OOIHBIE
AIIEKTPOMArHUTHBIC
Kone0aHus B acaILHOM

bubnunorexa LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

KoJ1e0aTeIbHOM KOHTYpE.
AHaOTHs MEXY
MEXaHUYECKHUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHECHHSI SHEPTUHU B
UjiealbHOM KOJIe0aTeIbHOM
KOHTYpE

bubmnoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o
3aTyXarluX KoJeOaHusx.
BrinyX1eHHbIE
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. BeinyxieHHbie
ANEKTPOMATrHUTHBIE
KOJICOaHMS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

IlepeMeHHBIN TOK.
CunyconaanbHbIN
MIEPEMEHHBIN TOK.
MoIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JIEUCTBYIOIIIEE 3HAYEHUE
CHUJIbI TOKA U HAIPSKEHUS

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
[TpousBoacTBO, Nepeaaya u
noTpebaeHue
AIIEKTPUYECKON SHEPTUU



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

19

YcerpolictBo 1
MPaKTUYECKOE IPUMEHEHUE
3JICKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTO
TOKa, TUHUH
3JIeKTponepead

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

20

DKOJOTUYECKUE PUCKHU NTPU
MIPOU3BOJCTBE
anekTpo3Hepruu. Kynerypa
HCIIOJIb30BAHUS
AIEKTPOIHEPIUU B
MMOBCETHEBHON KU3HH

21

MexaHn4yeckue BOJIHBL,
YCIIOBUS PACIIPOCTPAHEHHUS.
[Tepuon. Cxopocth
pacnpocTpaHeHus U IJIuHa
BOJHBL. [lonepeunsie n
IPOJIOJILHBIE BOJIHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. Beicota
toHa. TemOp 3ByKa

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

DNEeKTPOMarHuTHBIE
BOJIHBI, X CBOWCTBA U
ckopoctsb. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[IprHIMIIBI paIHOCBA3U U
TeneBuaeHus. Pa3surue



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

CPEJICTB CBSI3H.
Pannosmokanus

Konrponbnas padora

but6mmoreka [IOK

25
«KonebaHnust v BOIHbBI» https://m.edsoo.ru/ffOcc6f8
[Ipamonuneitnoe
pacrnpocTpaHeHHE CBETa B Eubs OK
26 OJIHOPOJIHOM Cpeie. 1 J.mOTeKa 1
T OHeHHEL HCTOMHIK CBETa https://m.edsoo.ru/ff0cd350
JIyd cBera
OtpaxeHue cBeTa. 3aKOHbI
97 OTpa)XKEHUs CBETA. bubnmnoreka [HOK
[TocTpoenue uzo0pakeHUU’ https://m.edsoo.ru/ff0cd4e0
B IUIOCKOM 3€pKaje
[Ipenomnenue cpera.
[TonHoe BHyTpeHHEE
28 orpakenue. [IpenenpHbIit bubmorexa HOK
011 MOITHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
YTOJI TIOJTHOTO BH HHET'
OTpaKCHHUS
JlaGopaTtopHnast pabota
29 «M3mepeHune nokazaresns bubmmorexa [JOK
pestone CTeK Y https://m.edsoo.ru/ff0cd67a
MIPEITOMIICHUS CTEKII
JInn3sl. [TocTpoenune
30 M300paKeHU B TUH3E. bubmuoreka [IOK
®opmyiia TOHKON JIMH3BI. https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
31 JlaboparopHas paboTa



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccnenoBanmne cBOMCTB
M300paKeHUH B JIMH3AX»

32

Hucnepcus ceera.
CrnoxHblii cocTaB 0enoro
csera. LIBer. JlaboparopHas
pabota «Habmonenue
JIUCTIEPCHU CBETA»

33

Wutepdepennms ceeta.
Judpaxnus cera.
JudpaxkuuonHas pemeérka

bubmnoreka IIOK
https://m.edsoo.ru/ffOced22

34

ITorepeyHOCTh CBETOBBIX
BosH. [lonspusanus ceerta

bubmuorexa [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuueckue npudopsl U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOro NPUMEHEHUs

36

['panu1Ibl TPUMEHUMOCTH
KJIACCUYECKON MEXaHUKH.
[TocTynaTel cnenuaibHOM
TEOPHH OTHOCUTEIHHOCTH

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHUTENBHOCTH
OJIHOBPEMEHHOCTH.
3ameJIeHne BPEMEHHU U
COKpAIEHUE JITHHBI

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcfa42

38

DHeprust U UMITYJIbC
PENATUBUCTCKON YaCTHUIIBI.
CBs13b Macchl C HEpPruen u

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfc68



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

UMITYJIbCOM. DHEPIHUs
MIOKOSI

Konrponbnas padora
«Ontuka. OCHOBBI

but6mmoreka [IOK

39
CIIELIMATIbHOM TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIHOCTH
®otonbl. Dopmyna
40 [Tnanka. DHEeprus u bubmorexa LOK
) p https://m.edsoo.ru/ffOcfel6
UMITYJIBC (OTOHA
OTKpBITHE U UCCIICIOBAHUE By 10K
noIMoTeKa
41 . A.
$orospexTa. Onurrs: https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonbl potodddekra.
VYpaBHeHne DUHIITEHHA
42 15 hoTodhiexta bubmuoreka [JOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna»
dboTtorddexra
JlaBneaune cBeta. OTBITHI
43 I1. H. JIeGenena. bu6nuorexa [IOK
XUMHYECKOE NJEUCTBUE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
MPaKTUYECKOe
44 IIPUMEHEHHUE:

dboTorneMeHT, GOTOIATIUHK,
conHevHas OaTapes,



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

CBETOOMNO

Pemrenne 3a4a4 I10 TEME

but6mmoreka [IOK

4 o
> «TIEMEHTBI KBAHTOBOIA https://m.edsoo.ru/ff0d0302
OITHUKIY
Mopens atoma TomcoHa.
OmneiTer Pesepdopna mo
46 ACCESIHUIO 0-4acTH bubmorexa TIOK
p t https://m.edsoo.ru/ff0d091a
IInanerapHas Mmozenb
aToMa
bubmuorexa [IOK
47 I1 b
OCTYIIATEL bopa https://m.edsoo.ru/ff0d0afa
W3iydenue u noryioneHue
OTOHOB IIPU IIEPEXOJIE
48 g)TOMa co ioro g OBHS bubnmorexa HOK
g ypv https://m.edsoo.ru/ff0d0afa
SHEPruu Ha apyrou. Buasl
CIIEKTPOB
BonHoBEIE cBOUCTBA
vactull. BomHe! ne bpouns.
49 Kopm HCK 18T HOf[BOJ'IEOBOI\/’I bubmorexa TIOK
PHyCKY AP https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyY€HHE
OtkpeITHE
PaanoakTUBHOCTU. ONBITHI
50 Pesepdopna o bubmuoreka [JOK

ONPEJIETICHUIO COCTaBa
PaIMOaKTUBHOTO
W3ITYICHUS

https://m.edsoo.ru/ff0d0fd2



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

o1

CaoiicTBa anbda-, 6era-,
I‘aMMa'I/I3J'Iy‘-IeHI/I$I.
Bivsinre paguoakTHBHOCTH
Ha JKUBBIC OPraHU3MbI

52

OTkpheITHE IPOTOHA U
HeWTpoHa. M30TorsblL.
Anbda-pacna.
DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
I'amma-nu3nyuenue

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI31 HyKJIOHOB B
anpe. SlnepHble peakuuu.
SlnepHbIi peakTop.
[Tpo6GieMbl, IEPCIIEKTHUBHI,
DKOJIOTUYECKHE ACIIEKTHI
AJIEPHON YHEPTETUKH

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTApHBIE YaCTHULIBI.
OTKpbITHE TO3UTPOHA.
Mertoanl HaOMOAEHUS U
perucTpamnuu
AJIEMEHTAPHBIX YaCTHII.
Kpyrasriii cron
«DynnameHTaNbHBIC
B3aUMOJICHCTBHS.
EnunctBo dpusznueckon
KapTHUHBI MUPa»

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

55

Oransl pa3BUTHA



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

actpoHoMmuu. IIpuknagnoe
Y MHPOBO33PEHYECKOE
3HAYEHUE aCTPOHOMUH.
Bun 386310010 HEOA.
Co3sBe3nus, apKue 3BE3/bl,
IUIQHETHI, UX BUIUMOE
newxkenne. Conneunas
cucTeMa

56

Comnue. ConHevHast
aKTUBHOCTL. McTOUHUK
sHepruu CosHIA U 3BE3]

S7

3BE3bI, X OCHOBHEIC
XapaKTEPUCTUKHU. 3BE3IbI
IJ1aBHOM
MMOCJICIOBATEILHOCTH.
Bnyrpennee ctpoenue
3B&311. CoBpeMEHHbIE
MPEJCTaBICHUS O
MIPOUCXOXKICHUU U
spomrony COJTHIIA B 3BE3T

58

Muneunsii [yt — Hama
I"amakTuka. [lonoxenue n
neuxenne ComHia B
lNanaktuke. ['amakTuku.
YEpHble ABIPHI B A1pax
raJJakTUK

59

Bcenennas. Pazberanue




ranaktuk. Teopus
Boubiioro B3psiBa.
PenukToBOE M3i1yueHHeE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

KonTponbhas padota
«IJIeMEHThI aCTPOHOMMH U
acTpoPU3UKM»

62

O6o6maromuii ypok. Ponb
($U3HUKN U aCTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYCCKOM,
COIIMATLHOM U 3THYECKOI
cdepax AeITeTbHOCTH
YyeJI0BeKa

63

O6o06maromuii ypok. Posnb
U MecTO (QU3HUKH U
aCTPOHOMHUH B
COBPEMEHHOMN HAy4YHOUI
KapTHHE MHUpa

64

Ob6o6maromuit ypok. Posib
(dusmueckoit Teopun B
dbopmupoBaHUU
Ipe/ICTaBICHUHN O
(du3myeckoil KapTuHe MHUpa




O06o00marmui ypox.
Mecto dpuznaeckoi
KapTUHBI MUpPa B 001IIeM
psILy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX

65

MpEeJICTaBICHUI O PUPOJIE

Pe3epBHbIii ypoK.
66 MarsuTHoe moie.
DJIeKTpOMarHuTHas

WHAYKIHUA

PesepBHblii ypok. OnrTuka.
67 OCHOBBHI crieIaIbHON
TEOPUU OTHOCUTEIHFHOCTU

Pesepnslit ypok. KBantoBas
¢du3uka. DIeMeHThI
aCTPOHOMUU U

68

acTpou3uKH

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

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeabcTBo

«HpOCBCHICHI/Ie»

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET






