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[Iporpamma mo ¢Qu3uke 0a30BOr0 ypoBHS Ha YPOBHE CPEIIHETrO
ob1iero oopazoBaHus pazpaboTaHa Ha OCHOBE IOJIOKEHUHN U TpeOOBaHUI
K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 0Opa3oBaTeIbHOM MpOrpaMMbl,
npencrabiieHHbIX B DI'OC COO, a Takxe ¢ yu€ToM enepanabHoil padboueit
IpOrpaMMbl BOCIIMTAHMS W KOHLEMIMHU MpEnojaBaHus y4eOHOro
npenmera «®dusrka» B 00pazoBaTelbHbIX oOpraHuzaiusx Poccuiickoit
®denepanuu, peai3yoX OCHOBHbIE 00pa30BaTeIbHbIEC TPOTrPAMMBI.

ConeprkaHue nporpaMmsl 1o (pu3rke HampaBiIeHo Ha (hOPMHUPOBAHUE
€CTEeCTBEHHO-HAYYHOU KapTHHBI MHUpa oOy4daromuxcs 10—11 kinaccoB npu
oOyueHun ux (Qusuke Ha 0a30BOM YpPOBHE HAa OCHOBE CHCTEMHO-
nesiTebHOCTHOrO moaxona. Ilporpamma mo ¢Qu3uke COOTBETCTBYET
tpeboBanusiMm ®I'OC COO k m1aHUpyEeMbIM TUYHOCTHBIM, IPEAMETHBIM U
METanpeIMETHBIM  pe3yJibTaTaM OOy4YeHHs, a TaKXKe YYUTHIBACT
HEOOXOUMOCTh  peajn3allid MEXIPEIMETHBIX CBsI3eM (U3UKU ¢
€CTECTBEHHO-HAYYHBIMH Y4€OHBIMU TpeaMeraMu. B Hell ompenensitorces
OCHOBHBIC 1I€NTM HU3Yy4YeHUs (UMK Ha YpOBHE CpEAHEro oOIIero
oOpa3zoBaHusl, IUJIAHUPYEMbIE pE3yJIbTaThl OCBOCHMS Kypca (DU3UKHU:
JUYHOCTHBIE, METAPEIMETHBIE, PEIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma no Gpu3MKe BKIIOYALT:

® [UJIaHUPYEMBbIE Pe3yJbTaThl OCBOCHHUS Kypca GU3HKU Ha 6a30BOM

YpOBHE, B TOM 4YHCJE MPEAMETHBbIE pPe3yJbTaThl IO ToJlaM
0o0yueHus;

e cojepkaHue yueOHOTo npenMera « Pu3nkay Mo rojgam oOydeHHs.

du3nka Kak Hayka 0 HanboJiee 001X 3aKOHAX MPUPOJIbI, BBICTYTIAS
B KauecTBe y4eOHOro MpeMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIa B
cucteMy 3HaHUN 00 okpyxkaromem Mmupe. llkonbHBI Kypc duzuku —
CUCTEMOOOPA3YIONUN ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MIOCKOJIBKY (PU3MYECKHE 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB U SBJICHHM,
U3y4aeMbIX XUMHEH, Ouonorueir, ¢usnueckol reorpapuernt wu
actpoHomuei. lcmonab30BaHMEe W aKTUBHOE TNMPUMEHEHHE (U3MYECKUX
3HAHUU OTpEEIseT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
chepe PHEPreTUKU, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOJIYYCHHUS HOBBIX
MaTepHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU U Apyrux. Msyuenue Qusuku
BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOMN
KapTUHBI MHpa OOyd4aromuxcsi, B (OpMUPOBAHUE YMEHUU MPUMEHSTH
HAay4YHBIA METOJ TIO3HAHWUS TIPU  BBIMOJHEHUU WMH  y4eOHBIX
HCCIIEIOBAHUM.

B ocHOBY Kypca ¢huszuku A1 ypoBHS CpeTHEero 00111ero oopa3oBaHus
TIOJIOKEH P UJIeH, KOTOPhIE MOKHO pacCMAaTPUBATh KaK MPUHIIUAIIBI €T0
ITOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCA
JIOTUYECKHA 3aBEPHIEHHBIM, OH COJEPKUT MaTepual M3 BCEX Pa3eiioB
(GU3MKK, BKIIIOYAET KaK BOMPOCHI KJIACCHYECKOW, TaK M COBPEMEHHOMU
(duzuky.

Hoesn eenmepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca
bus3ukn 00BeMHEH BOKPYT (M3MYECKUX Teopuid. Bemymmm B Kypce
aBisieTcs:  (POPMHUPOBAHUE TIPEACTABICHUA O CTPYKTYPHBIX YPOBHSIX
MaTepuH, BEIIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE  peanusauums — mpeanoiaraet
WCIIOJIb30BaHWE TyMAaHUTAPHOTO TMOTEHIMana (U3UYECKOW HayKH,



OCMBICIICHUE CBSI3M Pa3BUTHs (DU3UKU C PA3BUTUEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M AKOJIOTUYECKUMHU MPOoOIeMaMHu.

Hoes npuxnaonou nanpaenennocmu. Kypc Gbu3uku mpejnoaraet
3HAKOMCTBO C IIUPOKAM KpPYIOM TEXHUYECKUX U TEXHOJIOTHYECKUX
PUIIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonoeuzayuu peanuszyeTcs oCpeCTBOM BBEICHUSI DJIEMEHTOB
coJiepKaHus, MOCBSIIIEHHBIX HKOJOTUYECKUM npoOiaemMam
COBPEMEHHOCTHU, KOTOPBIEC CBSA3aHbI C PA3BUTUEM TEXHUKHU U TEXHOJIOTH,
a Takke 00CYXIEHUS MPOOJIEM PAMOHATBLHOTO MPUPOIONOIb30BaAHUS U
HKOJIOTUYECKOI 0€30MacCHOCTH.

Crep’HEBbIMU AJIEMEHTaMH Kypca (U3UKKA Ha YPOBHE CpPEIIHETro
oOmero oOpa3oBaHusi ABISIIOTCA (Quanueckue Teopuu (popmupoBanHue
MPEICTABICHUH O CTPYKTYpE IMOCTPOCHHUS (U3MUYECKON TEOpUH, POIH
dyHIaMEHTAIIbHBIX ~ 3aKOHOB M TIPHUHIIMIIOB B COBPEMEHHBIX
NPEICTABICHUSAX O MPHUPOAE, TPaHUIAX NPUMEHUMOCTH TEOPHUH, s
OTMKCAaHMS €CTECTBEHHO-HAYYHBIX SIBIICHUN U TIPOIIECCOB).

CHUCTeMHO-IeSITEILHOCTHBIN MOAX0J B Kypce (DU3UKHU pean3yercs
IIPEXKJIC BCETrO 3a CUET OpraHU3alMU SKCIEPUMEHTAIBHON JEATEIbHOCTH
oOyuarormuxcsi. g 6a3oBoro ypoBHS Kypca (U3MKA — 9ITO
UCIIOJIb30BaHUE CUCTEMBI (bpOoHTaTBHBIX KPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OpAaTOPHBIX PpabOT, KOTOphIE B MporpamMme I0
¢usrke 0O0bENUHEHBI B OOIIUN CIHCOK YYEHWYECKUX MPAKTHUECKHUX
pabot. Beigenenne B ykazaHHOM TiepeuHe JabopaTOpHBIX pPadoT,
IPOBOJUMBIX JIJII KOHTPOJS M OLIEHKH, OCYHIECTBISICTCS YYaCTHUKAMHU
00pa3oBaTeNBLHOTO MPOIIEcca UCXOI U3 OCOOCHHOCTEN TUIAaHUPOBAHUS U
ocHameHus kabwHeta (u3uku. [Ipm 3TOM oOecmeumBaeTCs OBIAJACHUE
OOyJaroIIMMUCS  YMEHUSIMH  TPOBOJIUTH  KOCBEHHBIE  H3MEPEHUS,
UCCJICIOBAHUS 3aBHCHUMOCTEH (U3MYECKUX BEJIMYUH M TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIT0KECHHBIX TUIIOTE3.

bonpimoe  BHHMMaHHWE — yAeNAETCS — PEIICHHIO  PAacCu€THBIX U
KauyeCTBEHHBIX 3amad. [lpu 3TOM 111 pacu€THBIX 3aaad MPUOPUTETOM
SBJISIFOTCS 33]1a4M C SIBHO 33JIaHHOM (PU3NUYECKON MOJIEIIBIO, TTO3BOJISIONINE
MPUMEHSTH U3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pas3fena
Kypca, Tak ¥ UHTETpUPYs 3HAHUS U3 Pa3HBIX pa3esioB. [ KaueCTBEHHBIX
3a/lady TPUOPUTETOM SIBJISIOTCS 3a7aHus Ha OOBSICHEHHE MPOTEKAHMS
(bu3HUeCKUX SBJICHUA U MPOIIECCOB B OKPYKAIOIICH KU3HU, TPEOYIOIINe
BbIOOpa  (¢u3Mueckod  MOAENM  JUIA  CUTyallid  MPaKTHKO-
OpHEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusmu GI'OC COO x marepualibHO-
TEXHUYECKOMY oOecreueHno y4eOHOro mporecca 0a30BbI ypOBEHD
Kypca (U3MKH Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUS JIOHKCH
M3Yy4aThCsl B YCIOBUSIX MPEAMETHOTO KaOMHEeTa (DU3HKU WIH B YCIOBUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.
B xabunere Gu3uMKuM O0DKHO OBITH HeOOXoaumoe J1abopaToOpHOE
o0opy0BaHUE JIJIsi BBIMOJHEHUS YKa3aHHBIX B TporpaMme 1o (usuke
YYCHUYECKUX MPAKTHUECKUX PabOT U IEMOHCTPAIMOHHOE 000PYI0BaHNE.

JleMOoHCTpaloHHOE 000pyI0BaHUE POPMHUPYETCSI B COOTBETCTBUU C
MPUHITUTIOM MUHUMAIBHOW JOCTATOYHOCTH U 00ECIIEUNBAET MTOCTAHOBKY
MEPEYNCIICHHBIX B MPOTpaMMe 10 (U3HKE KITFOYEBBIX TIEMOHCTPAIHH IS
WCCJICIOBAHMSI W3Y4YaeMbIX SIBIIEHUW W TPOIECCOB, SMIHUPUYECKUX H
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHECHHM.



JlabopaTopHoe 0O0OpyJOBaHUE JIs YYEHHUECKUX MPAKTUYECKUX
pabor dopmupyeTrcs B BHJIE€ TEMAaTUYECKUX  KOMIUIEKTOB U
oOecrieunBaeTcsi B pacu€re OJIHOTO KOMIUIEKTa Ha JBYX OOYyYaroluxcs.
TemaTuyeckue KOMILIEKTHI 1a00paTOPHOTrO 000pyAO0BaHUS JOHKHBI OBIThH
MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX U HHU(PPOBBIX
npuOOpoOB, a TaKKe KOMIIBIOTEPHBIX H3MEPHUTENIbHBIX CHUCTEM B BHUJEC
1M (ppoBBIX TabOpaTOPHil.

OCHOBHBIMHU TEJISIMH M3y4deHUs (PU3MKU B oO0IIeM oOpa3oBaHUU
SABJISIFOTCSL:

e (QopmupoBaHue WHHTEpeca M CTpEMJICHUS OOydYaroluxcs K

HAay4YHOMY M3YYECHUIO MPUPOIBI, PA3BUTHE UX UHTEIUICKTYAJIbHBIX
U TBOPYECKHUX CIIOCOOHOCTEH;

® pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE IO3HAHUA H
dbopmupoBaHue UCCIIEN0BATEIBCKOTO OTHOILICHUS K
OKPY’KAIOLIUM SIBJICHUSIM;

e (opmupoBaHHE HAyYHOTO MHPOBO33PEHUSI KaKk pe3yJsibTara
U3YYCHHUS] OCHOB CTPOCHHS MaTepuu H (PyHIaMEHTaJIbHBIX
3aKOHOB (DU3HKHU;

e (opmupoBaHue yMEHHUI OOBICHSATH SIBICHUSI C MCIOJIb30BAHUEM
(du3HUeCcKUX 3HAaHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHHE TMPEACTABICHUN O POIU (DUMKH ISl PA3BUTHUS
IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHA.

JlocTikeHre ATUX Teel 00eCTieunBaeTCsl PEIICHUEM CIICTYIOITUX
3a/1ay B MpoIlecce U3ydeHus Kypca (U3UKU HA YPOBHE CPEAHETO OOIIETOo
00pa3oBaHUs:

® MpuOOpeTEeHHE CHUCTEMBl 3HAaHMK 00 O00muX (U3NISCKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpUSIX, BKIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY
U DJIEMEHTHI aCTPODUZUKY;

e (opmupoBaHNEe YyMEHUN MPUMEHSATH TEOPETHUUECCKUE 3HAHUS IS
00BbsCHeHUs] (PU3NYECKUX SIBICHUN B MPUPOJAE W JJIA MPUHSATHUS
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

® OCBOCHHE CIIOCOOOB pEelIEHUs PA3IMYHbBIX 3a/a4 C SBHO 33JJaHHOM
busnueckon MOJIENBIO, 3a/;ad, MOAPa3yMEBAIOIINUX
CaMOCTOSTENIbHOE CO37aHue (DU3UIECKON MOJENH, aJeKBaTHOU
YCJIOBUSIM 33]1a4H;

e [oHMMaHuWe (UBHYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS
TEXHUYECKUX YCTPOUCTB M TEXHOJOTMYECKHX IPOILIECCOB, HX
BIIMSIHUSL HA OKPY>KAIOIIYIO CPEy;

® OBJIAJICHHE METOJJaMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS H
MpOBEACHUS  (PU3NYECKUX  DKCIIEPUMEHTOB,  aHalW3a U
WHTEpHpeTanun UH(POpMAIlUK, OMPEETICHUS JTOCTOBEPHOCTU
MOJIYYE€HHOTO pe3yJibTaTa;

® CO3/aHME YyCJIOBHW I  Pa3BUTUA YMEHUW  IPOEKTHO-
HCCIIEI0BATEIILCKOW, TBOPUECKOU JIESITETbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPEIHETO
obmero obpazoBanusi orBoautcs 136 ygacos: B 10 xmacce — 68 wacoB (2
yaca B HeJelo), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIHO).

[Ipenyaraemsiii B mporpaMmme 1o (Pu3MKe mepedeHs JJa00paTOPHBIX U
MPAKTUYECKUX pPAOOT SBISETCS PEKOMEHIOBAHHBIM, YYUTENh JENaeT



BBIOOp TMPOBEJCHUSI JITA0OPATOPHBIX pPabOT M OMNBITOB C YYETOM
UHAMBUYAbHBIX 0COOCHHOCTEN 00YyYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O IO3HAHUSA

®duzuka — Hayka o npupojge. HaydHble MeTOAbl TO3HAHUS
OKpykaromero Mupa. PoJib SKCriepuMeHTa U TEOPUH B MPOIIECCE TO3ZHAHUS
PUPOJIbI. DKCIIEPUMEHT B (PHU3HKE.

MopenupoBanue (¢GU3HMYECKUX SIBJICHUM U TMpolieccoB. Hayunbie
runore3bl. OU3nMYecKue 3aKOHbI M TEOpHH. ['paHUIbl NMPUMEHUMOCTH
dbu3udyecknx 3aKkoHOB. [IpUHIIMI COOTBETCTBUS.

Pons u mecto ¢u3uku B (POpMHpPOBAHUH COBPEMEHHOM HAyYHOM
KapTUHBI MUPA, B IPAKTUYECKON NEATEIBHOCTH JIFOHCH.

Jlemoncmpayuu

AHajoroBsie u 1dpoBbIe W3MEPUTEIIBLHBIC PpUOOPHI,
KOMIIBIOTEPHBIC JATUYMKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBWKEHHE. (OTHOCUTEIBHOCTh MEXAaHUYECKOTO
nexkeHus. Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpelmHAS CKOPOCTh, MTHOBEHHAs
CKOpPOCTh) U YCKOPEHUE MAaTepHAIbHOM TOYKH, UX MPOEKIUU Ha OCHU
cucteMbl KoopauHat. CliokKeHne nepeMeieHu 1 CI0KEHUE CKOPOCTEM.

PaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE JBUKECHUE.
I'paduku 3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHS, IYyTH H
IIEpEMENICHUS] MATEPUATIBHONW TOYKH OT BPEMEHMU.

CBobOosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaICHUS.

KpuBonuueinHoe aBmxeHue. [[BUKEHHE MATEPUAIBHOW TOYKH I10
OKPYHOCTH C ITIOCTOSIHHOM I10 MOJYJIIO CKOPOCTBIO. YTJIOBAsi CKOPOCTb,
JIMHENHAas CKOPOCTBb. [Iepuon u 4acToTa oOparieHus.
LleHTpOCTpEMUTEIBHOE YCKOPEHHUE.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
CIIUJIOMETDP, ABWKECHUE CHAPSAJOB, LIEMTHBIE U PEMEHHBIE MIEPEIAUH.

Jlemoncmpayuu

Mopgens cucteMbl  OTCU€Ta, WJUIIOCTpAUUs KUHEMAaTUYECKUX
XapaKTEPUCTHUK JBUKCHHUS.

IIpeoOpazoBanre  JOBMKCHHH € HCIOJIB30BAaHUEM  IPOCTHIX
MEXAHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue aBmxeHus Tena, OpOIeHHOro MOl yTIIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

W3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hanpagienne ckopocTl pu ABMKEHUH 1O OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyeHne HEPaAaBHOMEPHOIO [BUXKEHHS C LEIbI0 ONPEACICHUS
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHHS MEXKIY ITYTSIMHU, IPOUIEHHBIMH TEJIOM
32  MOCJIEAOBATEIIbHBIE  pPAaBHBIE  NPOMEKYTKM  BPEMEHU  IIPU
PABHOYCKOPEHHOM JIBMKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydenune nBMKEHUs IAPUKA B BA3KOM )KUIKOCTH.



N3yuyenue aBuxkeHus Teaa, OpOIIeHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

[IpuHuun otHocutenbHOCTH ['amuies. IlepBeii 3akoH HbroToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cuil. Bropol 3akoH
HeroToHa nma marepuanbHOW TOYKM. Tpetnit 3akoH HbroToHa miist
MaTepUAIIbHBIX TOUYEK.

3akoH BceMUpHOTo Tarorenus. Cuna tspkectu. [lepBas kocMuueckas
CKOpOCTb.

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

Tpenne. Buaesl Tpenust (MOKOs, CKOJbXKEHMs, KaueHus). Cuiia
TpeHusa. Cyxoe Tpenue. Cuia TpeHUsl CKOJIbKEHUS U CUJIa TPEHUS TTOKOSI.
Kosddumment tpenus. Cuna CONpOTHBICHUS TMPU JBIKEHUU Tela B
YKUAJIKOCTHU WJIU rase.

[TocTynarensHoe U BpaliaTeIbHOE JABUKEHUE a0COIIOTHO TBEPAOTO
Tea.

MOMEHT CHUJIbI OTHOCUTENBHO OCH BpalleHus. [1neqyo cuibl. YcmoBus
paBHOBECHS TBEPAOTO TEJIA.

TexHuuecknue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHUE:
IOJIIUITHUKH, IBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHMe MHEPLUU.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3smepenue cu.

CrnoxeHue CHJL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTts. Bec Tena npu ycKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBus paBHOBECUS TBEPAOTro Teia. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTHM CHJI YOPYTOCTH, BO3HHMKAKOIIUX B
MPY>KWHE U PE3NHOBOM 00paslie, OT Ux JAePopMaIiuu.

HccnenoBanue ycinoBuii paBHOBECUS TBEPIOTO TeJa, UMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynbec MartepualibHOW TOYKU (Tena), CUCTEMbl MaTepUaIbHBIX
To4YeK. IMIynbC CUITbI U1 U3MEHEHUE UMITYJIbCa TeIa. 3aKOH COXPaHEHUS
MMIyJbCa. PEakTUBHOE IBUKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetndeckass oHeprusi MarepuaibHOW TOoukH. Teopema 00
W3MEHEHUH KHHETUYECKON SHEPTHUH.

[TorenunanbHasgs osHeprusd. lloTeHIManpHas SHEPTUS  YIPYro
nedhopMUpoBaHHON TpYyxkuHBL. [loTeHIManbHas SHEpPrus Tena BOJIU3U
MMOBEPXHOCTHU 3EMJIH.

[ToTenmuanpHbie W HEMOTEHIHAIbHBIE CHIBL. CBs3b PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPaHEHUSI MEXaHUUYECKOUN YHEPTUH.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.



TexHudeckue yCTpoMCTBAa M MPAKTUUYECKOE MPUMEHEHHE: BOJIOMET,
KOTEP, NPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

ITepexoa MOTEHITMATBHOMN YHEPTUH B KUHETHYECKYIO M OOpPaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3yuenne abOCOMIOTHO HEYNPYyroro yjaapa ¢ TOMOIIbIO JABYX
OJIMHAKOBBIX HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBs3u pabOThl CUIIBI C U3MEHEHHEM MEXaHWYeCKOM
SHEPTUHU Tejla Ha IIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Pa3znen 3. MoJsiekyasipHas pu3NKa U TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX
onbITHOE 000ocHOBaHue. bpoyHoBckoe aBmxenue. JAuddysus. Xapakrep
JNBM)KECHUS U B3aMMOJICIICTBHSI YaCTHUIL BEIIECTBA. Mo1e]ii CTpOEHHUS Ta30B,
KUIAKOCTEH M TBEPIBIX TEJT U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
aTUX Mozenei. Macca u paszMepbl Mmoiiekynl. KoimuecTBo BemiecTsa.
[TocrosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ usmepenue. l[llkama
temmneparyp Llenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHUE MOJEKYISIPHO-
KMHETHUYECKOW TEOPUH UJICaTTLHOTO Ta3a. AOCONIOTHAs TeMIepaTypa Kak
Mepa CpeIHEN KNHETHYECKON YHEPTUH TEIUIOBOTO JIBHXKEHUS YaCTHI] Ta3a.
[llxkama Temnepatyp KenbBuHa. ['a30Bble 3aKOHBL.  YpaBHEHHUE
MenpaeneeBa—Kianeiipona. 3akon JlaasToHa. M301poiieccsl B UieaibHOM
ra3e ¢ TIIOCTOSHHBIM  KOJMYECTBOM  BemiecTBa. [ 'paduueckoe
IpeICTaBIIEHHE U30IIPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHE:
TepMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, AOKa3bIBAIOIIME JOHCKPETHOE CTPOEHUE  BELIECTBA,
doTorpadguu MoJIeKyJI OPraHNYEeCKUX COSTMHEHUH.

OnbITel 10 MU HY3UN KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThl, OKa3bIBAIOUIME CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogenb, WILTIOCTPUPYIOLIAs MPUPOJY JABJICHUS ra3a Ha CTEHKHU
cocyna.

OnbIThI, WJUTIOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UACAIBHOTO rasa,
H30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Onpenenenue Macchl BO3yXa B KIJIACCHOW KOMHATE€ HAa OCHOBE
M3MEpeHN 00bEMa KOMHATHI, JABJICHUS U TEMIIEPATYPhI BO3IyXa B HEH.

HUccnegoBanne 3aBUCMMOCTHM MEXAY NapaMeTpaMH COCTOSHUS
Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoanHaMuueckas cucTeMa. BuyTtpennss JHeprus
TEPMOJIMHAMHYECKOW CHUCTEMBI U CIOCOOBI €€ m3MeHeHus. KomudecTo



TEIUJIOTHI U paboTa. BHYyTpeHHss SHEpTUsi 0OJHOATOMHOTI'O UJ1€aJIbHOTO T'a3a.
Buael Tennonepenadn: TEMIONPOBOJHOCTb, KOHBEKIHS, W3JIYyYCHHUE.
VYienpHass TEIIOEMKOCTh BemecTtBa. KoiMuecTBO  TEIUIOTHI MU
TeIIonepeaaye.

Ilonsarue 00 agmnadaTHOM MpoLiecce. ITepBblii 3aKOH
TepMoAuHaMHKHU. [IpruMeHeHrne mNepBOro 3akOHa TEPMOJIWHAMUKH K
uzonpoueccam. ['paduueckas uaTepnperanus padboThl rasa.

Bropoit 3akon TtepMmoaumHamuku. HeoOpaTumocTh NpolEecCOB B
IpUPOJIE.

TennoBele MamuHbl. [IpUHIUIIBI ACHCTBHUS TEIJIOBBIX MAIHH.
[IpeoOpazoBanusi sHepruv B TEIUIOBBIX MamuHax. Koaddumuent
noyie3Horo jAeuctBus TemioBod MamuHbl. [ukn Kapno u  ero
KOA(QUIIMEHT TOJIE3HOTO  JEHCTBUS.  DKOJOTHUYECKHE MPOOIEMBI
TEIJIOPHEPTETUKHU.

TexHuyeckue ycTpoicTBa U MPAKTUUECKOE TPUMEHEHUE: IBUTATEIND
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEHW SHEpPrUM Tella MPH COBEPILICHUU PAOOTHI:
BBUIET IPOOKU U3 OYTHUIKH MO/ IEHCTBUEM CKATOTO BO3/1yXa, HAarpeBaHUE
a¢upa B TaTyHHOU TpyOKe MyTEéM TpeHus (BUIC0A€MOHCTpAIu).

N3MeHeHne BHYTPEHHEW »HHepru (TeMIeparypbl) Tella MpH
TeIUIoNepeaaye.

OnbIT N0 aiabaTHOMY PACHIUPEHHUIO BO3/1yXa (OIBIT C BO3IYIITHBIM
OTHUBOM).

Mopenu mapoBoil TypOWHBI, JBUTATENs BHYTPEHHETO CTrOpaHus,
PEaKTUBHOTO IBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Acpecamnwie cocmosanusn eeuwecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHAeHcauus. Vcnapenwe U KUICHHE.
AOGcoIoTHas M1 OTHOCUTENbHAS BIAXXHOCTh BO3ayxa. HachlleHHbIi map.
VYnaenpHas TemioTa mapooOpa3oBaHMs. 3aBUCHUMOCTb TEMIIEpPaTyphI
KUIEHUS OT JaBJICHUS.

Tépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS
CBOMCTB KpucTauioB. JKunkue kpucrtamibl. COBpeMEHHbIE MaTepHAabl.
[InaBnenne © KpuUcTaUM3auus. YJIeIbHAas TEIUIOTa IUJIABJICHUS.
CyOnumariusi.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP
U TCUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TMOJYyYEHUSI COBPEMEHHBIX
MaTepUalioB, B TOM YUCJI€ HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM /1aBJICHUMU.

Crioco0Obl U3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBaHuss ©  IUTABJICHHUS  KPUCTAJUTMYECKOTO
BEIIECTBA.

JleMOHCTpanust KpuCTaJuioB.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenre OTHOCUTENBRHON BIAXHOCTH BO3/1yXa.



Paznen 4. JjaekTpoaMHAMUKA

Tema 1. dnekmpocmamuxa

OnekTpu3aums  Ten.  JJNEeKTpuyeckud  3apan. JlBa  Buaa
ANEKTPUUYECKUX 3apsiioB. [I[pOBOAHUKH, AUIIIEKTPUKH U OJTYIPOBOHUKH.
3aKOH COXpaHEHUS ANEKTPUUECKOTO 3aps/ia.

B3aumoneiicteue 3apsa0B. 3akoH Kyinona. Toueunsit
ANEKTPUYECKUN  3apsan.  OlekTpudyeckoe  mone.  HanpsoxéHHOCTh
ANEKTPUYECKOTO Mojs. [IpuHIuUI Cynepno3uuun 3JIEKTPUIECKUX TOJICH.
JIuHK HAaNPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGorta cun snekrpoctatnueckoro mnois. [lorennuman. PasHocTb
NOTEHUNAJIOB. [[pOBOAHUKH U TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM TOJIE.
JlusnexkTpruyeckasi MpOHUIAEMOCTb.

OnektpoémkocTb. KoHaeHcatop.  DNEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsiKEHHOI0 KOHAEHCATOPA.

TexHuyeckue  yCTpoWCTBA W IMPAKTUYECKOE  MPHUMEHEHUE:
3JIEKTPOCKOIL, JIEKTPOMETP, IJIEKTPOCTATUUYECKAsl 3alluTa, 3a3e€MJICHUE
AIEKTPONPUOOPOB, KOHACHCATOP, KOMHUPOBAJIBHBIN ammapar, CTpyHHBIH
IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS AIIEKTPOMETPA.

B3anmoneiicTBrE HA3EKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOAHUKM B 3IIEKTPOCTATUUECKOM IOJIE.

DJIeKTpOCTaTUYECKasl 3alIUTa.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb IEKTPOEMKOCTH IIJIOCKOT0 KOHJEHCATOPA OT IIOIIaAN
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenune 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoanunwiii 31ekmpuueckuii mok. Toxu 6 paziuunvlx
cpeoax

OJIEKTPUYECKUM TOK. YCJIOBHUS CYHIECTBOBAHUS 3JIEKTPUUYECKOTO
Toka. lctounuku Toka. Cuna Toka. [TocTOsTHHBIN TOK.

Hanpspxkenue. 3akon OMa 71 y4acTKa 1ernu.

OJIEKTPUYECKOE  COMPOTUBIICHUE.  YJIEIbHOE  COIMPOTHUBIICHHE
BemecTBa. [locnenoBarenbHoe, napaaieabHOe, CMENIAHHOE COCIMHEHUE
MIPOBOJIHUKOB.

Pabota snmektpuueckoro toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA
Toka. 3akoH Owma Uil TOJMHOM (3aMKHYTOH) 3JIEKTPUUYECKON IEIHu.
KopoTtkoe 3aMbikaHue.

OJIEKTPOHHAsI MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYEeCKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonympoBomuuku. CoOCTBEHHAass W TPUMECHAS TPOBOIUMOCTH
nonynpoBogHukoB. CBolictBa pP-N-nepexona. IlomynpoBogHUKOBBIE
npuOOpHI.

ONEKTPUYECKU TOK B pPACTBOpAX M paciuiaBax 3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIECKTPOIU3.



Onexktpuyeckuit  Tok B razax.  CaMmocTosiTenbHBIA U
HECAMOCTOSATENbHBIN pa3psia. Momuus. [1nazma.

Texnuueckue  ycTpoicTBA UM MNPAKTHUYECKOE  MPUMEHEHHE:
aMIepMmeTp, BOJIbTMETD, peocrar, UCTOYHUKHU TOKa,
AJIEKTPOHArpeBaTeIbHbIe MPUOOPHI, DIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETpP  CONPOTUBIICHUS, BAKyyMHBIH JHOJ, TEPMHUCTOPHI H
(boTOpE3UCTOPHI, MOTYNPOBOAHUKOBBIN AUO]], TajbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HaIPSKEHUS.

3aBUCUMOCTh COMPOTUBJICHUS LUIUHAPUYECKUX MPOBOJHUKOB OT
JUTMHBI, TUTOIIA/IX MONIEPEYHOT0 CEYEHUS U MaTepuala.

CwMmeliaHHOE COeTMHEHHE MTPOBOIHUKOB.

[IpsiMmoe u3mMepeHue AEeKTPOABUKYIIEH criibl. KopoTkoe 3aMbIkaHue
raJIbBAaHUYECKOTO DJIEMEHTA U OIIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTH COMPOTHUBJICHUS METAIIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AIIEKTPOIUTOB.

HckpoBoit pa3psia v MPOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSISI MPOBOAMMOCTD JTNO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenune cMenaHHOTO COeTMHEHUS PE3UCTOPOB.

N3mepenne H>IEeKTpOABUKYIEH CHUIIbI HMCTOYHHMKA TOKAa M €ro
BHYTPEHHETO COMPOTHUBIICHHUS.

Habmronenue amexTpoimsa.

MexknpeaMeTHbIE CBS3H

N3yuenne kypca ¢usuku ©O6azoBoro ypoBHs B 10 kimacce
OCYIIECTBIISIETCSL ¢ YUETOM COJIEPXKATEIBHBIX MEXIPEIMETHBIX CBSI3EH C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonamus, CBS3aHHBIE C H3YYCHHEM METOJIOB
HAyYHOTO TIO3HAHUS: SBJICHHE, HAyYHbIA (DaKT, TUTOTE3a, (PU3MUEcKas
BEJMYMHA, 3aKOH, TEOpHUs, HAOIIOJEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHE,
MOJIeJb, U3MEPEHHE.

Mamemamuxa: perieHUe CUCTEMbI YPAaBHEHHM, IMHEWHAS QYHKIINS,
napabona, runepOosa, ux rpa@uKkd M CBOWCTBA, TPUTOHOMETPUUYECKHE
GyHKIIMKA:  CHUHYC, KOCHHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIACCTBO, BEKTOPHI M HUX TMPOCKIMW HA OCH
KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexannyeckoe IBIKEHUE B )KUBOU mpupoje, muddysus,
0CMOC, TETIIIO00MEH KUBBIX OPTraHU3MOB (BHIbI TEIIJIONIEPEaun, TETIOBOE
pPaBHOBECHUE), DIIEKTPUUECKHE SBICHHS B )KHBOW MPUPOJIC.

Xumus: IUCKPETHOE CTPOCHHUE BENIECTBA, CTPOCHHUE aTOMOB H
MOJIEKYJI, MOJIb BEIIIECTBA, MOJIIPHAs MAcCa, TETUIOBBIE CBOMCTBA TBEPIBIX
TEJI, XUJAKOCTEM MW Ta30B, DJJICKTPUYECKHE CBOWCTBA METAJLUIOB,
AIEKTPOTUTHUIECKAS JUCCOIMAIINS, TaTbBaHUKA.

l'eoepagus: BnaxHOCTH BO3/IyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocusi: mpeoOpa3oBaHWE JBWKEHUHW C HCIIOJIH30BAHUEM
MEXaHU3MOB, Y4Y€T TpPEHUS B TEXHUKE, TOIIUITHUKHA, HCTIOJIH30BAHHE
3aKOHA COXPAHCHUS WUMITYJIbCa B TEXHHUKE (pakeTa, BOAOMET U JIpyTrue),
JBUTATEIb BHYTPEHHETO CTOpaHus, TmapoBas TypOWHa, OBITOBOMA
XOJIOMUIILHUK, KOHAMWIIMOHEP, TEXHOJOTUU TOJYyYeHUS COBPEMEHHBIX
MaTepuajoB, B TOM 4YHWCJIE HAHOMATEpUAJIOB, W HAHOTEXHOJOTHUH,
ANEKTPOCTATUYECKAS 3aIUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB, KCEPOKC,



CTpYHHBIN PUHTED, AJIEKTPOHArpeBaTEIbHBIC puOOPBHI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KIIACC

Paznen 4. JjeKTpoAMHAMMKA

Tema 3. Mazcnummnoe none. I1eKmMpOMAZHUMHAA UHOYKUUA

ITocTrosiHHBIE MarHUTHL. B3anMoJelcTBUE MOCTOSTHHBIX MarHUTOB.
MarnutHoe mnosie. BekTtop MarHutHOM — UHAYKOMH. [IpuHUIMAD
CyHEPHO3ULINA MArHUTHBIX ToJNek. JIMHMM MAarHUTHOW WHAYKUUU.
KapTtuHa nHMI MarHMTHOW MHYKIIMH TOJISI IOCTOSHHBIX MArHUTOB.

MarHutHO€ 1oJjie MPOBOJHUKA ¢ TOKOM. KapTuHa TUHUN MHIYKIUH
MarHMTHOTO TIOJIS JUIMHHOTO MPsIMOrO0 ITPOBOJHHMKA MW 3aMKHYTOIO
KOJIBLIEBOTO TMPOBOJIHMKA, KaTymlku ¢ TokoM. OmblT Opcrena.
B3aumoenicTBre NpOBOJHUKOB C TOKOM.

Cuna Amrniepa, €€ MOAyJb U HallpaBJICHUE.

Cuuna JlopeHua, e€ MOAyJb U HalpaBlIeHUE. J[BUKEHHE 3apSyKEHHOM
YaCTHI[BI B OJJHOPOJHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

SIBiIeHME ANEKTPOMArHMTHOW HHAYKIMH. [I0TOK BEKTOpa MArHUTHOM
VUHJYKIUH. DNEeKTpOoABHKYIIAs cuiia MHIYKLHH. 3aKkoH
aneKTpoMarHuTHOU uHaykuu dapanes.

BuxpeBoe anekrpuueckoe rnojue. INeKTPOABUKYIIAS CUIa UHIYKIIUU
B IIPOBOJIHHUKE, JBHXKYILIEMCS MOCTYIATEILHO B OJHOPOJHOM MarHUTHOM
oJIE.

[Ipasuo Jlenua.

NHayKTUBHOCTD. SIBIIEHUE CAMOMHAYKIUU. DIEKTPOABUKYIIAs CHUIIa
CaMOUHIYKIIUU.

DHEprusi MarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
ITOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMATrHUTBI, 3JIEKTPOIBUTATEIIb, YCKOPUTEIU
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TOJIEM.

JIuHMYM UHAYKIIUX MarHUTHOTO TOJIS.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHAYKIIUU.

[IpaBuo Jlenua.

3aBUCHUMOCTh D3JEKTPOJBIKYIIEH CHUJIbl WHIYKIHU OT CKOPOCTH
M3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBiIeHME CAMOMHIYKIIMH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanne nercTBrs NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pa3znes 5. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 371eKMpPOMACHUMHbIE KOEOAHUSA



Koneb6arenbnas cucrema. CBOOOAHBIE MEXaHUYECKHE KOJICOAHMUS.
'apmonnyeckue konebanus. Ilepuon, wacrorta, ammuTyga u ¢asa
kojneOanuii. [lpyXuHHBIH MasATHUK. MareMaTH4eCKUuil MasTHHK.
VYpaBHeHue rapMoHuUYeckux KojeOanuid. [IpeBpameHue sHepruu mnpu
rapMOHUYECKUX KOJIEOAHUSIX.

KonebGarenbupiit  koHTYp.  CBOOOJHBIE  AJIEKTPOMATHUTHBIC
KojeOaHusl B HJI€aTbHOM KOJIeOATeIbHOM KOHTYpe. AHAJIOTHS MEXKIY
MEXaHUYECKUMU M JJIEKTPOMArHUTHBIMU  KoyieOaHusMu. Dopmyiia
ToMmcoHa. 3aKOH COXpaHEHMsI SHEPIHMH B HJICAJTHLHOM KOJIeOaTEIHLHOM
KOHTYPE.

[IpeacraBinenre o 3aTyXawIIMX KoJieOaHUsX. BBIHYKIEHHBIC
MexaHudeckue kojiebanus. Pesonanc. BeiHyKI€HHBIE 2JIEKTPOMarHUTHBIE
KoJ1eOaHuUsl.

ITepemenHslil TOk. CUHYCOUIAJIBHBIA TEPEMEHHBIA TOK. MOIIIHOCTH
NEPEMEHHOT0 TOKA. AMIUIUTYJHOE U JEHCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA
Y HaIpsHKEHUS.

Tpancpopmarop. [IpousBojacTBo, mepenadya ©u  MNOTpediieHHE
ANEKTPUYECKON JHEPTHH. OJKOJIOTMYECKUE PUCKUA TPU TMPOU3BOACTBE
anekTposHepruu. KynbTypa  HCHONB30BAHHMS — AJIEKTPOIHEPTUHM B
IIOBCEHEBHOM KU3HU.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHUE:
ANEKTPUYECKUN 3BOHOK, TEHEPATOp IMEPEMEHHOTO TOKa, JMUHUHU
3JIEKTponepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KosieOaTeIbHON CUCTEMbI (TIPYKUHHBIN
WM MAaT€MATUYECKU MAasiTHUK).

Habmronenue 3aryxarommux KojieOaHHH.

HccnenoBanune CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmonenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS.

OcuusuiorpaMMbl  (3aBUCUMOCTH  CUJIBI TOKA W HAIpPSDKEHUS OT
BPEMEHU) JIJIs DJIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc npu nocnenoBaTeibHOM COEAUHEHUN PE3UCTOPA, KATYLIKH
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens TUHUYU 3IEKTpONEepeaauH.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH TIEPHOJa MaJbIX KoJieOaHUM Tpy3a Ha
HUTHU OT JJIMHBI HUTH U MaccChl Tpy3a.

HccnegoBanne mepeMEHHOr0 TOKa B LENU W3 NOCIEAOBATEIIBHO
COEMHEHHBIX KOHJEHCATOPa, KaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60JIHbL

Mexannueckrue BOJIHBIL, YCJIOBUs pacnpocTtpaHeHus. llepuon.
CkopocTh pacripoCTpaHEeHUs U JJIMHA BOJIHBL. [lonepednbie u MpogoJibHbIE
BOJIHBL. IHTEepdepeHIus u AudpaKius MEXaHHIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. Bricota ToHa. TemOp
3BYKaA.

DJIEKTPOMarHuTHHIE BOJIHBI. VYcnoBus U3ITyYEHUS
ANIEKTPOMATrHUTHBIX BOJH. B3aumHas opuentanus BektopoB E, B, V B
AJEKTPOMAarHuTHOM BoJHE. (CBOMCTBA  3JIEKTPOMATHUTHBIX  BOJIH:
OTpakeHue, MPETOMIICHHE, Tosipu3aIus, AUPpaKivs, HHTEPPEPEHITHS.
CKopoCTh 3JIEKTPOMArHUTHBIX BOJIH.



[IIxana 3NeKTPOMarHuTHHIX BOJIH. [[puMeHEeHNE 3IIEKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpyHLIMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHuyeckue  yCcTpoWCTBA W INPAKTUYECKOE  NPHUMEHEHUE:
MY3bIKQJIIbHBIE MHCTPYMEHTHI, YIbTPa3BYKOBAsI TUATHOCTUKA B TEXHUKE U
MEIUIMHE, pajap, paaAuoNnpuEéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-
1eYb.

Jlemoncmpayuu

OOpazoBaHue M pPaACHpPOCTPAHEHHE IMOMEPEUHbIX U MPOAOTBHBIX
BOJIH.

Kone6momeecs Teo Kak UCTOYHUK 3BYKa.

Hab6nronenue otpakeHus: M MpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

Hab6nronenue cBsizu rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTY 10U
U 9aCTOTOM KOJIeOaHUH.

HccnenoBanne CBOWCTB JJIEKTPOMArHUTHBIX BOJH: OTPaKCHUE,
pesioMJIeHUE, MoJspu3anus, udpaKius, uHTephepeHITus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMoauHelHOE pacpOCTpaHEHHUE CBETA
B OJIHOpOAHOM cpene. JIyu cBera. ToueuHbIi HCTOYHHUK CBETA.

OtpaxeHue cBeTa. 3akOHbl oOTpaxkeHus cBeTa. llocTpoenue
M300paKEHUI B IJIOCKOM 3epKalie.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUSI CBETa. AOCOIIOTHBIM
nokasarens npenomiieHus. [lonHoe BHyTpeHHee oTpaxxkeHue. [IpenenbHbiin
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceeta. CioxHBIN cocTaB Oesnoro cBeta. LIBer.

Coluparomue U pacceuBaroniyue JUH3b. ToHkas nuH3a. DokycHoe
paccToOssHUE MW OITHYECKas CuWia TOHKOW JmH3bL. [locTtpoeHue
U300pKEHUN B COOMpAIONIMX M pacCEeUBAIOMIMX JUH3aXx. Dopmyia
TOHKOM JIUH3BI. Y BEJIMUCHUE, 1aBa€MOE JIMH30M.

[Ipenenbl pUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass  omrtuka. UnaTepdepennms  cBera.  KorepeHTHbIe
WCTOYHHUKHU. YCJIOBHUS HAOMIONCHUS MaKCUMyMOB W MHHHMYMOB B
uHTEepGEPEHITMOHHOW KapTUHE OT JBYX CHH(pA3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus  cBeta.  Judpakmuonnas  pemérka.  YciaoBue
HaOIIOCHUS TJIaBHBIX MAaKCUMYMOB TPH MaJACHUN MOHOXPOMATHYECKOTO
cBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCTpPOWCTBA M MPAKTHYECKOE INPUMEHEHUE: OYKH,
nyma, (oToanmapar, MPOSKIMOHHBIA amnmapar, MUKPOCKOI, TEJIECKOIl,
BOJIOKOHHASI ONITUKA, TU(PAKIIMOHHAS PEIIETKA, TIOJISIPOH/I.

Jlemoncmpayuu

[IpsiMonuHEHOE pPacOpPOCTPAHEHHUE, OTPAKEHHUE M IPEIOMIICHUE
cBeta. OnTuyeckue npudOpkI.

[TomHOE BHYyTpEHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue cBOMCTB U300paKeHU B TMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue natepdepeninm cpera.



Habmronenue nqudpaxium cera.

Habmronenue nucnepcuu cBera.

[TomydyeHue crekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonydenue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.
Habmronenue nossipu3aium cBera.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol
N3Mepenune nokaszaresns NpeioMIICHUs CTEKIIA.
UccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Habmronenue aucnepcuu cBera.

Pa3nen 6. OCHOBBI CIeNUAIbHON TEOPHH OTHOCHUTEILHOCTH
I'panuibl NMPUMEHUMOCTH KJacCHUuecKoM MexaHuku. Iloctynatsl
CIICIIMAJIbHOM TEOpPUM OTHOCHUTEIBLHOCTU: HWHBAPUAHTHOCTH MOIYJIA
CKOPOCTH CBETa B BAaKyyM€, MPUHIUI OTHOCUTEJIBHOCTH DWHILITEIHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U
COKpAIIICHUE JIJTUHBI.
DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.
CBs3b Macchl ¢ SHEPTUEH U UMIYJIBCOM PEISITUBUCTCKOW YaCTHIIHI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBas pusuka

Tema 1. dnemenmol K6AHM OGO ONMUKU

®otonsl. opmyna [Inanka cBa3u dHEPTUU POTOHA C €0 YACTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

Otkpeitre u uccnenoBanue Gorodddexra. Onwitol A. I'. Ctonerona.
3akonbl GoTodpdekra. VYpaBHeHue OIuHmTEHHA 118 PoTodrddexTa.
«Kpacnas rpanuna» dotodrddexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHUMHYECKOE ICUCTBUE CBETA.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
dboTodEeMEHT, POTOAATUUK, COTTHEUHAs OaTapesi, CBETOAHOI.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHET0 (oTod¢deKTa.

Ceertoauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbeiTel Pesepdopaa mo paccesHuro o -
yactull. [Lranerapuas moxaens aroma. Iloctymarel bopa. U3nyuenue u
MoTJIoNeHne (POTOHOB MPHU MEPEX0/Ie aTOMA C OJHOTO YPOBHS YHEPTUU Ha
npyroii. Bunpl ciektpoB. CIIEeKTp YpOBHEW SHEPrUU aToMa BOJIOPO/Ia.

Bonnoseie cBorictBa yactuu. Bomubl ne bpoitsa. KopnyckymnspHo-
BOJIHOBOM AyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne  yCTpOMCTBA M MPAKTUYECKOE  IPUMEHEHHE:
CIIEKTpaAJIbHBIN aHaIKU3 (CIEKTPOCKOM), J1a3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnroienne nuHeRvaThIX CIIeKTPOB U3ITYUYCHHUS.

Jlazep.



Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Habmronenue nuHeHyaToro CriekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKa3bIBAIOIIME CJIOKHOCTh CTPOCHUS  SApA.
OtkpeiTHe panuoakTuBHOCTU. OmnbIThl Pesepdopna mo ompeneneHuro
cocTaBa paJMOaKTUBHOrO u3nyudeHusd. CBoiicTBa anbda-, 6eTa-, ramma-
U3lydeHus. BiusiHue paquoakTHBHOCTH HA KUBbIE OPTAHU3MBL.

OtkpbiTHE TIpOTOHAa W HeUTpoHa. HykIIOHHAas Moaens sapa
['eitzen6epra—Banenxo. 3apsia sapa. MaccoBoe umucio siapa. M3otomsl.

Anbba-pacnaa. ONEKTPOHHBIM W TMO3UTPOHHBIM OeTa-pacma.
["'amMa-n3nyueHne. 3aKOH paIMOAKTUBHOIO pacnajia.

DHeprusi CBsi3W HYKIJIOHOB B sifipe. Snepubie cuibl. JlegekT macchl
saapa.

SnepHble peakuuu. JleneHue u CUHTES sI€Ep.

SAnepubiit  peaktop. Tepmosimepusiii  cunTe3. [IpobGiembr u
NEPCIEKTUBBI SJIEPHOM SHEPTreTUKU. DKOJOTUYECKUE ACHEKTHI SIEPHOU
SHEPreTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

Mertoabl HAOJIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

@dyH/IaMEeHTalIbHbIE  B3aUMOJEUCTBHUSA. EIMHCTBO  (uznueckon
KapTUHBI MHPA.

TexHuueckue yCTpOMCTBA U IPAKTUUYECKOE IPUMEHEHUE: JO3UMETD,
Kamepa BuiibcoHa, simepHbIi peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

CU€TUrK MOHUBHPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHS acTPOHOMUHU. [IpuKkiianHOEe U MHUPOBO33PEHUYECKOE
3HAYECHUE aCTPOHOMMUH.

Bun 3Bésmnoro Heba. Co3Be3mus, spKUE 3BE3MbI, IJIAHETHI, UX
BUJIMUMOE JIBUKCHHUE.

ConHeuHas cuctema.

Connne. ConHewyHass akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA U
3BE31.  3BE3BI, KX OCHOBHBIE  XapaKTEPUCTUKHU. Jluarpamma
«CHEKTpaJbHbIA  KJIACC  —  CBETUMOCTHY. 3BE3ABI  TJIABHOM
MOCJEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3]
[JIaBHOM  MOCJIENOBATEIIbHOCTH.  BHYTpeHHee  CTpoeHHe  3BE3L.
CoBpemeHHbIE TPEACTABIEHUS O MPOUCXOXKICHUM U 3BoMtonnK ConHIA U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Muieunsiii [lyre — nHama ['amaktuka. IlonoxeHune u ABUKEHUE
Connna B T'anmaktuke. Tumbl rajakTuk. PaauoraiakTUKA W KBas3aphbl.
UéEpHbie IbIPHI B sIAPAX TaTaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa0606ma. Pazberanmue
ranakTuk. Teopus bonsiioro B3peiBa. PenukroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabnooenus

HaGnrogenuss HEBOOPYXEHHBIM — TJ1a30M  C  HCIOJIH30BAHHEM
KOMIIBIOTEPHBIX MPUIIOKEHUN [JIs1 ONPEACICHUS MOJIOKEHUS HEOECHBIX



O00OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3uss CeBepHOro
NOJIyLIApUs U APKUE 3BE3/IBI.

Habmronenus B teneckon Jlynsl, uranet, Mieunoro I1ytu.

O6o01maronee NoBTOpeHUe

Ponb ¢usuku 1 acTpOHOMHM B 9KOHOMUYECKOM, TEXHOJIOTHYECKOM,
COIIMAJIBHOM U 3TUYECKOM chepax NesITeIIbHOCTH YeJIOBeKa, pOjib U MECTO
GU3UKKM U aCTPOHOMHHM B COBPEMEHHON HAy4yHOW KapTHHE MHpa, POJib
¢usnueckoil Teopur B (HOPMUPOBAHMM MPEACTABICHUN O (PU3MUECKOU
KapTUHE MHUpPA, MECTO (PU3NYECKOW KapTUHBI MHUpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku ©O6azoBoro ypoBHs B 11 kiacce
OCYILIECTBIIETCS ¢ YUYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3EHU C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonamus, CBS3aHHBIE C H3YYCHHEM METOJIOB
HAyYHOTO TIO3HAHUS: SBJICHHE, HAy4HbIH (haKT, TUNOTE3a, (Ppu3nUecKas
BEJMYMHA, 3aKOH, TEOpHUs, HAOIIOJCHUE, IKCIIEPUMEHT, MOJICTUPOBAHHUE,
MOJIEJIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMBI YPaBHEHU,
TPUTOHOMETpUUYECKHE (DYHKIIMH: CUHYC, KOCHUHYC, TaHI€HC, KOTAHI'€HC,
OCHOBHO€ TPUT'OHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKLIUHU Ha
OCHM KOOPAMHAT, CJOXEHHE BEKTOPOB, IPOU3BOJIHBIC DJIEMEHTAPHBIX
GyHKIMNA, TPU3HAKUA TOJOOUS TPEYTOJIbHUKOB, OMpENeNieHre IUIOIIaIn
wiockux uryp u o6bEMa Te.

buonocusa:  >nekTpuyeckne  ABJICHUS B KUBOM  MPUPOIE,
KojeOaTeNnbHbIe JIBIKEHUS B JKMUBOW MPHUPOJE, ONTHYECKUE SIBJICHUS B
YKABOM IIPUPOJE, ACUCTBUE PAIUALIMU HA )KUBbIC OPTaHU3MBI.

Xumus: cTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTypa
TBEPABIX TEJN, MEXaHU3Mbl OOpPA30BaHUS KPUCTALTUYECKON PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: marHuTHBIE TIOMIOCA 3EMIIH, 3aJIEKU MArHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHIA.

Texnonozus.: TAHUM IIEKTPOIIEpEIad, TEHEPATOP NEPEMEHHOTO TOKA,
AJIEKTPOJABUTaTENIb, WHAYKUHMOHHAsA II€4b, pajaap, pPaguoNpPUEMHUK,
TEJIeBU30p, aHTeHHa, Tenedon, CBY-meuyb, MPOEKIMOHHBIN ammapar,
BOJIOKOHHASI OTITHKA, COJTHEUHas OaTapes.

INNIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUSA ITPOT'PAMMBI
HO PSU3UKE HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA30BAHUA

OcBoenue ydeOHOro mpeamera «@Du3MKay Ha YPOBHE CPEIIHETO
obmero oOpa3zoBanusi (0a30BbII  YpPOBEHb) TOJDKHO OOECICYHTH
JIOCTIKEHUE CIENYIOMINUX JIMIHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI



JIMaHOCTHBIE Pe3yabTaThl OCBOCHUS yueOHOro npeameTa «Dusnkay
JIOJDKHBI ~ OTPaXaTb TOTOBHOCTh M CIIOCOOHOCTh — OOYyYaromuxcs
PYKOBOJICTBOBAThCS CHOPMUPOBAHHON BHYTPEHHEH MO3UIMEH JIMYHOCTH,
CUCTEMOW IIGHHOCTHBIX  OpHEHTAIlMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXICHUIA, COOTBETCTBYIOIINX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO
o0IIecTBa, pacHIMpeHUe KU3HEHHOTO OIBITa M OIBITa JIEATEIHHOCTH B
IpoIlecCe pealln3allid  OCHOBHBIX  HAMPAaBICHUH  BOCHHUTATEIHHON
JeSTSIIbHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh TPAKTAHCKOW TO3UIMH OOydJaromerocs Kak
aKTUBHOTO M OTBETCTBEHHOTO WICHA POCCHUICKOTO OOIIECTBa;

NPUHATHE TPATUIIMOHHBIX OOIIEYEIIOBEUECKUX TYMAaHUCTHUECKUX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HHTEpecax
TPKJAHCKOTO  OOIIECTBa, Yy4YacTBOBaTh B  CAMOYIpPaBJICHUH B
o0pa3oBaTeNbHON OpraHu3allny;

yMEHUE B3aUMOJCHCTBOBAaTh C COLMAIBHBIMU HHCTUTYTAMU B
COOTBETCTBHUH C UX (HYHKIMUSIMHU U HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOPMHUPOBAHHOCTh POCCUUCKOW TPaXJAHCKOH HJICHTUYHOCTH,
NaTPUOTU3MA;

[IEHHOCTHOE  OTHOIIEHHWE K TOCYJapCTBEHHBIM  CHUMBOJIAM,
JOCTIKEHUSIM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS,  JTUYECKOTO
MOBECHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pelIeHus, OPUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETUKY HAYYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHHUSI:

MHTEPEC K pa3InyHbIM chepam mpodecCHoHaNLHOM eI TeIbHOCTH, B
TOM 4YHUCJIE CBSI3aHHBIM C (PU3MKOW W TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBEIOOP OyayIIeit mpodeccuu 1 peain30BbIBaTH COOCTBEHHBIC
KU3HCHHBIC TITAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B
obnacTu GU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0JIOrHYecKOro BOCIIMTAHUS

c(hOPMHUPOBAHHOCTh  DKOJOTHYECKOM  KYJbTYpPhl, = OCO3HAHUE
TJI00AJPHOTO XapaKTepa dKOJIOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHKUE U OCYIIECTBIICHUE JIEWCTBHM B OKPYXKAOUIEH Cpeae
HA OCHOBE 3HaHMS LEJIEW YCTOMYMBOrO Pa3BUTHSI YEIOBEYECTBA;

pacIIMpPEeHNE OTBITA ACSTEIHPHOCTH YKOJIOTHIECKON HAPABICHHOCTH
Ha OCHOBE MMEIOIINXCS 3HAHUH 10 (PHU3HUKe;

7) HeHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (DU3NIECKON HAYKHU;



OCO3HaHUE IIEHHOCTM HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B
npouecce  M3ydeHHs  (U3UKU  OCYHIECTBJSATH  MPOCKTHYID U
UCCIIEI0BATENBCKYIO IEATEIbHOCTh MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
Ba3oBble Jiornyeckue AeicTBHA:

CaMOCTOSITeJIbHO (POPMYJIUPOBATh M aKTyaJU3UPOBATh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIEINIATh IIEIHN JACATEILHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTCPHUH
UX JTOCTH)KECHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PacCMaTpHUBACMBbIX
(UBUYCCKUX SIBICHUSX;

pa3pabarpiBaTh IUIAH pEIICHHS NPOoOJeMbl C Yy4€TOM aHaiu3a
UMEIOITUXCSl MaTepUaJIbHBIX M HEMaTepUAJIbHBIX PECYPCOB;

BHOCHUTHh KOPPEKTHBBI B JIE€ATCIHHOCTh, OIEHUBATh COOTBETCTBUE
Pe3yJIbTaTOB LEJISIM, OIICHUBATh PUCKHU MOCIEACTBUM ICSITEILHOCTH;

KOOPJAMHUPOBATh U BBIMOJHATH PAbOTy B YCIOBUSX PEaTBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATHUBHOE MBIILUICHUE TPU PEHICHUHU IKU3HEHHBIX
pooIeM.

ba3oBble ncciaenoBarejabCcKue 1eCTBHUSA.

BJIQJIETh HAyYHOM TEPMHHOJIOTHEH, KIIIOUCBBIMU TIOHATHSIMH H
METOIaMH (PU3NUYECKON HAYKU;

BJIAJeTh HaBBIKAMHU YYCOHO-MCCIICAOBATEILCKOM M IMPOSKTHOM
NEATEIBHOCTH B 00JAacTH (PU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJIOB peIIeHHs 3aj1ad  (PU3UIecKoro
COJICPKaHMS, TPUMEHECHHIO Pa3IMYHBIX METOJIOB MMO3HAHUS,

BJIQJIETh BUJIAMH JICITCIIBHOCTH I10 TIOJTYYEHHUIO HOBOTO 3HAHMS, €TI0
HUHTEPIPETAIlN, TPEOoOPa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX
CUTyaIlUsX, B TOM YHCJIC MPU CO3JaHUM YYCOHBIX IPOCKTOB B 00JaCTH
busuKy;

BBISIBIIATh TPUYHUHHO-CJICJICTBEHHBIE CBSI3W M aKTyaJIM3UPOBATH
3a/1auy, BBIJBUTATh THMOTE3y €€ pEIIeHHs, HaXOIUTh apTyMEHTHI IS
JI0KA3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a7]aBaTh MapaMeTPhl U KPUTEPHUH
pelieHus;

aHAJTM3UPOBATh TOJIYYCHHBIC B XOJIE PEIICHUS 3a7a4il Pe3yJIbTaThI,
KPUTHYECKH OIICHUBATH UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MCHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 3a]1a4l B 00pa30BaTEIHLHOM
JeSTEILHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

7aBaTh OIEHKY HOBBIM CHUTyaIlUsiM, OIICHUBATh MPUOOPETEHHBIM
OIIBIT;

YMETh TEPEHOCUTh 3HAHUA TO (DU3UKE B MPAKTUYECKYIO 00IacCTh
KU3HENEATEIHHOCTH,

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC HJICH, TMPEAJIaraTh OPUTHHAIBHBIC MOIXOIbI H
pEIIcHUS;



CTaBUTh MPOOJIEeMbl W 3a/laud, JOMYCKAloUIue albTepHATUBHBIC
penieHusl.

Pabora ¢ unpopmaumeii:

BJQJ€Th HABBIKAMHM TOJYy4YeHUS HUHPOpMauud  (PU3HUECKOro
collepKaHUsi U3 KMCTOYHUKOB  pa3HBIX THUIIOB, CaMOCTOSATEIHHO
OCYUIIECTBJISTh TOUCK, aHAlu3, CHUCTEMAaTH3allUI0 U WHTEPIPETAIUIO
uH(pOpMAaIUHU Pa3IMYHBIX BUIOB U (DOPM MpPECTaBICHUS;

OILICHUBATh JOCTOBEPHOCTHh HHPOPMAILIUH;

UCIIOJIb30BaTh CpelcTBa MHGOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B  PEIIEHUU KOTHUTUBHBIX, KOMMYHHKATUBHBIX M
OpraHU3allMOHHBIX 3aJad C COOJIOJEHHEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, THUTHEHBI, PEeCypcocOepexeHus, MpaBOBbIX H
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHONU O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJIEPKAaHUSI B  Pa3IMUHBIX
dopmarax ¢ yd4€ToM Ha3zHaueHHUS WH(OOpPMAIMU U LEJIEBON ayJUTOPHH,
BBIOMpast ONTUMAIBHYIO (OPMY IIPEICTABICHUS U BU3yaJIU3aI1H.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

OCYIIECTBJIATh OOIEHHEe Ha ypokKaxX (UMK M BO BHEYPOUHOM
NeSITeBHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MJIUKTHBIX CUTYallMd U CMST4aTh
KOH(DIIUKTHI;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3pEHUS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHUMAaTh W  HCIOJb30BaTh TMPEUMYIIECTBA KOMAaHIHOW U
WUHANBUYaTbHON pabOThI;

BBIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBHUIA C Y4ETOM
001X UHTEPECOB U BO3MOKHOCTEH KaXKJI0TO WICHA KOJIIICKTUBA;

NPUHUMATh 1€ COBMECTHOM NESITeNbHOCTH, OPraHW30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS TO €€ JOCTHKEHHUIO: COCTaBJISATh IUTaH
JENUCTBUMN, paclpeieNIATh PO ¢ y4ETOM MHEHUM yYaCTHUKOB, 00CYXKIaTh
pe3yNbTaThl COBMECTHOM padOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/a U KAXKJIOTO YYaCTHUKA KOMaH/IbI
B OOIIMI PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

MpeiaraTh HOBBIE MPOEKTHI, OIICHUBATh UJIEH C TIO3UIIMH HOBH3HBI,
OPUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISTh  TMO3UTHBHOE  CTPATETUYECKOE  TOBEJCHHUE B
Pa3IUYHBIX CHUTYaIlUAX, MPOSBISATH TBOPUYECTBO M BOOOpakeHUe, OBITh
WHUIIAATHBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA
Camoopranusamnus:

CaMOCTOSTEIIFHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEIHLHOCTh B
obnmactu (U3UKM W aACTPOHOMHUH, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMynHpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIbHO COCTAaBJSITh IUIAH PEIICHUS PACUETHBIX W
KaueCTBEHHBIX 3a71a4, TUTAH BBITTOJIHCHUSI TPAKTUYECKON PaOOTHI C YIETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacMpsaTh pPaMKd YYeOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANOYTEHUM;



JiejaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TIPOSIBJICHUIO DPYIUIMH B
obnact (U3UKH, TOCTOSHHO IIOBBIIIATH CBOW 0OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallusM, BHOCHUTb KOPPEKTHUBHI B
NeSATEIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIaJIETh HaBBIKAMH IO3HABATEIHHON peQIECKCHUH KaK OCO3HAHUS
COBEpIIIAEMbIX JICMCTBUM M MBICIIUTEIIBHBIX ITPOIIECCOB, UX PE3YJIHLTATOB U
OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI pediieKCHH I OIEHKH CUTYalluu, BhIOOpa
BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHHUMATH PELICHUS IO
UX CHIDKECHHUIO;

IPUHUMATh MOTHBBI M apTYMEHTHI IPYTHX IIPH aHAJIU3€ Pe3yIbTaTOB
NEeSITeHbHOCTH;

IpPUHUMATh ce0sl, MIOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apTYMEHTHI IPYTHX IIPH aHAJIU3€ Pe3yJIbTaToB
NeSITEHbHOCTH;

pU3HABATH CBOE MPABO U MPABO JPYTHX HA OIMIMOKH.

B mporecce nocTikeHUS JTUYHOCTHBIX PE3YJbTaTOB OCBOCHMS
porpaMMbl 1Mo (U3HMKE JJII YPOBHS CPEIHErOo OOINEero oOpa3oBaHHS Y
OOy4JaroIMxcsi ~ COBEPIICHCTBYETCS  DMOIMOHAIBHBIM  WHTEJUICKT,
pearnoiararmii copMUpPOBaAaHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMAaTh CBOE
HYMOITMOHAJILHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHSI COOCTBEHHOM
AMOITMOHAIILHOM cepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIMIETO CAMOKOHTPOJb, YMEHHE
OpPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHUE, CIOCOOHOCTH
aJanTHPOBATHCS K SMOIIMOHAIBLHBIM U3MEHECHHSIM U MPOSBISTH THOKOCTD,
OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAINH, BKIFOUAOIICH CTPEMIICHUE K JOCTHKEHUIO
eI U yCrexy, ONTUMU3M, HWHHUIIMATHBHOCTH, YMEHHUE JIeWCTBOBATH
HUCXOJS U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOIICH CHMOCOOHOCTh MOHMMATh IMOIIMOHAIBLHOE
COCTOSIHME JIPYTUX, YYHTHIBAaTh €Tr0 TPH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAaMBAThH
OTHOUIEHUSI C JAPYTUMH JFOJbMH, 3a00TUTHCS, TPOSBIATH WHTEPEC H
paspemiaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenus B 10 kiacce mpeIMeTHbIE pe3yJlbTaThl Ha
0a30BOM ypOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOUTNXCS
YMEHHM:

JEMOHCTPUpPOBaTh Ha TMpHUMEpax pojb U MecTo (U3MKu B
(opMUPOBaHNN COBPEMEHHON HAy4yHOW KapTHHBI MHUpa, B Pa3BUTUU



COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B MPAKTUYECKON IEATEIHLHOCTU
JIIOJICH;

YUUTBIBATh TpaHUIbl TMPUMEHEHHUS] M3YYCHHBIX (U3MUECKUX
MoOjJIeNiel: MaTepualibHasg TO4YKa, WHEpIHAIbHAs CUCTEMa OTCYETa,
aOCONIOTHO TBEPJIOE TEJIO0, MACAIBbHBIA Tra3, MOJEIU CTPOEHUS Ta3oB,
KUIAKOCTEW W TBEPABIX TEJ, TOYEYHBIM DIICKTPUYECKUU 3apsa IMpU
penieHn (pU3NYeCcKuX 3a/1ay;

pacrio3HaBaTh (U3UYECKHUE SBJICHUS (ITPOIIECCHI) U OOBICHATh UX Ha
OCHOBE 3aKOHOB MEXAaHHMKH, MOJICKYJIAPHO-KUHETUYECKON TEOpHUH
CTPOCHHS  BellecTBA UM DJIEKTPOAMHAMUKHU:  pPaBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOHOE MajJeHHE Tell,
JBKEHUE TI0 OKPYXXHOCTH, MHEPIHS, B3auMojeicTBue tel, nuddysus,
OpOYHOBCKOE JIBIJKEHHME, CTPOCHHME IKUJKOCTEH U TBEPIBIX Ted,
U3MEeHeHHne oOBbEMa TeNl MpU HarpeBaHUU (OXJAXKICHHH), TEIJIOBOE
paBHOBECHE, HCHApEHUE, KOHAEHCAIMS, IUIABJICHUE, KPUCTAJUIM3allMs,
KHUIIEHUE, BJIAXKHOCTh BO3/yXa, IOBBIIICHUE AABJICHUS Ta3a IPU €ro
HarpeBaHUH B 3aKPBITOM COCYJIE, CBSI3b MEXKAY MapaMEeTPaMHU COCTOSHUS
rasza B U30IPOIIECCaX, JICKTPU3ALMS TEN, B3AUMOICHCTBUE 3apsii0B;

OMKCHIBATH MEXAHWYECKOE JIBIJKCHHE, HCIOJb3yd (U3NYeCcKue
BEJIMYMHBI: KOOpPJWHATA, MYyTh, IMEPEMEIICHUE, CKOPOCTb, YCKOPEHUE,
Macca Teja, cuia, UMIyJIbC TeJla, KWHETUYECKasi SHEPTUsl, TIOTCHIINATbHAas
DHEPrus, MexaHudeckas paboTa, MeXaHWYEeCKas MOIIHOCTh, IMpHU
OMHMCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOIb3YEMBbIX
BEIMYMH, WX OOO3HAYEHUS W EAUHUIBI, HAXOJIUTh (HOPMYIIBI,
CBSI3bIBAIOIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU;

ONMUCBHIBATh M3YYEHHBIE TEIUIOBBIE CBOWMCTBA TEJI M TEIJIOBBIC
SABJICHUSI, UCTIOJBb3ys  (u3nMyeckue BEJIMYMHBI: JIABJICHHE  Tas3a,
TEMIIEPATypa, CPEAHSAS KUHETUUYECKAs] IHEPTHUS XaOTUUECKOTO JBUKEHUS
MOJIEKYJI, CPEAHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOTHI,
BHYTPEHHSISI dHEprusi, padoTa raza, Kod(QQUIMEHT MOJIE3HOTO IEHCTBUS
TEIJIOBOI'O  JIBUTATeNsl; TMpU ONUWCAHUM MPAaBWIBHO  TPAaKTOBATh
(GU3HUEeCKUIl CMBICT HCIOJIb3YEMBIX BEIUYHH, WX O0O3HAYCHUS W
CAVHUIIBI, HAXOAUTHh (POPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (PU3UYECKYIO
BEJIMYMHY C APYTUMHU BEJIMUUHAM;

ONUCHIBATh M3YYEHHBIE DJIEKTPUUYECKHE CBOMCTBA BEIIECTBA W
ANEKTPUYECKUE SBJICHUS (TTPOIIECCHI), UCTIONB3Ys (PU3NUECKUE BEITMUNHBI:
ANEKTPUUYECKUN 3apsill, SJIEKTPUUECKOE I0Jie, HANpPSKEHHOCTh TOJIS,
MOTEHUHAJI, PAa3HOCTh TMOTEHIMAJIOB; TMPU OMNHCAHUU MPABUIBLHO
TPaKTOBaTh  (PU3MUYECKHM CMBICI  HMCIOJb3YEeMbIX  BEIUYHH, UX
0003HAaYEHHUS U €IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(bu3HUECKYI0 BEIMUUHY C IPYTUMHU BEIMYUHAMU;

aHAIM3UPOBaTh (PU3MYECKHE TIPOLECCHl W SIBICHUS, WCIOIB3Ys
¢du3rueckre 3aKOHBI U MIPUHIIMIBL 3aKOH BCeMHUpHOTO Tsirotenus, |, Il u
Il 3akonb1 HploTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKON dHEPruu, 3aKOH
COXpAaHEHUS HUMIMYJbCAa, NPUHIUII CYNEPIO3UIUU CHJI, T[PUHIIUI
pPaBHOINpPABUS  MHEPIUATBHBIX  CHCTEM  OTCU€Ta, MOJICEKYJISIPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHMS BEIECTBA, Ia30Bbl€ 3aKOHBI, CBS3b
CpeAHEel KHUHETHUYECKONM HSHEPruM TEIUIOBOIO JBUIKEHHUS MOJIEKYJl C
aOCOJIOTHON TEeMIIEpaTypoi, TMEpPBBI 3aKOH TEPMOJMHAMHUKHU, 3aKOH
COXPaHEHMUS JIEKTPUUECKOr0 3apsiaa, 3akoH KynoHa, npu 3ToM pa3indaTh



CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHUE U
yCJIOBHS (TpaHMITBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHIMIBI JACHUCTBUS MalluH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pasziuyaTh yCIOBHUS UX 0€30MacHOro
UCIIOJIb30BaHUS B TOBCEAHEBHOM JKU3HU;

BBITIOJIHATH SKCIIEPUMEHTHI 0 UCCIIEI0BAHUIO (PU3MUECKUX SIBIICHUN
U MPOLECCOB C MCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUM, TTPU
aToM  (opMynHpoBaTh TpoOiieMy/3aadyy U TUIOTE3y Y4eOHOro
AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEAJIOAKEHHOTO 000pYyI0BaHMS,
IIPOBOJUTH OTBIT U (OPMYITHPOBATH BHIBOIBI;

OCYUIECTBJISATh MPSMbIE U KOCBEHHBIE H3MEPEHHUS (PU3MUECKHUX
BEJIMYHMH, TPU ITOM BBIOMpATHh ONTUMAJBHBIA CIOCOO H3MEpPEHUs U
UCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKU OTPEIIHOCTEN U3MEPEHMIA;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (DU3UYECKUMU BEITUYMHAMH C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCUPOBATh PE3YJbTAThl IOJYYEHHON 3aBUCHMOCTHU
¢u3nUecKuX BEIWYUH B BUJE TaOJIUIl U TpaduKOB, JIeIaTh BHIBOJABI IO
pe3ynbTaTaM HCCIIeIOBAHUS;

coOnoaTh mpaBwia 0€30MacHOr0 TpyAa TMpU  MHPOBEACHUU
UCCIIEIOBaHUA B  paMKax  ydeOHOro -HKCIEpUMEHTa, Yy4eOHO-
UCCIIEZIOBATEILCKOM M MPOEKTHON NEATEIbHOCTU C HCIIOJIb30BAHUEM
M3MEPHUTEIBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PYI0BaAHNS;

pemaTh pacu€THBIC 3a7]a41 C SIBHO 33JJaHHON (PU3MUECKON MOJIEIbIO,
UCTIOJIb3YS (PU3UYECKUE 3aKOHBI M TPUHITUIIBI, HA OCHOBE aHAJIN3a yCIIOBUS
337149 BBIONPATH (PU3UYCCKYIO MOZEIIb, BBIACIATH (PU3NICCKHUE BETMIMHbI
u (opmyinbl, HeoOXonUMBbIE [JIsi €€ pellieHusi, MPOBOJIUTh PACUETHI U
OIICHUBATh PEAILHOCTh MOJIYYEHHOTO 3HAYCHUS (PU3HUUECKOUN BEIMYNHBI,

pemaTh ~ KauyeCTBEHHBbIC  3aJadyd:  BBICTpAaWBaTh  JIOTHYECKHU
HENPOTUBOPEUYMBYIO LIEMOYKY PACCYXKICHUM C OINOPOM HAa HU3YYECHHBIC
3aKOHBI, 3AKOHOMEPHOCTH M (PU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TMPH PEIICHUH YYEOHBIX 3aJad COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJOTHU JUIA TIOMCKA, CTPYKTYPHUPOBAHMSI,
UHTEPIPETAMA W TPEACTABICHUS YYEOHOW W HAyYHO-TIOMYJISPHOM
uH(OpMaIKU, TMOTYYEHHON W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHAIM3UPOBATh MOTy4yaeMyIo HH(POpMAIIHIO;

MPUBOJUTH TIPUMEPHI BKJIaJla POCCUIUCKUX U 3apYyOC)KHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, 00BICHEHHUE MTPOLIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHUE TEXHUKU U TEXHOJOTHU;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM
KU3HU JJ1 oOecrieueHus 6e30macHOCT! pu OOpaIieHuu ¢ mpubopaMu 1
TEXHUYECKUMHU YCTPONUCTBAMH, JIJISI COXPAHEHUS 3[I0POBBS U COOJIOICHMUSI
HOPM PKOJIOTUYECKOTO TMOBEJCHHS B OKPY’KaIOIIEH Cpe/Ie;

paboTaTh B TPYIIIIE C BHIMOJHEHUEM PA3IMIHBIX COIUATBLHBIX POJIEH,
MJIAHUPOBATH PabOTy TPYIIIIEI, PAIMOHAIIBHO PACTIPEACNISATh 00S3aHHOCTH
Y TUIAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAIHIX, aJIeKBATHO
OIICHWBATh BKJIAQJ KaXJAOTO W3 YYACTHUKOB TPYIIBI B PEIICHHUE
paccMaTpuBaeMoi IPOOIEMBL.

K konmy obOydenuss B 11 kiacce mpenMeTHbIE pe3yJbTaThl Ha
0a30BOM ypOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y O0yUaIOLIUXCA
YMEHUH:



JEMOHCTPUPOBATh Ha TMIPUMEpax pojb U MeCTO (U3UKH B
dbopMUpPOBAaHUM COBPEMECHHOM HAy4YHOM KapTHUHBI MHpa, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B MPAKTHUYCCKON NEITCIHHOCTH
JIFOJIEH, IIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTHUHBI MUPA;

YUYUTBIBATh TPAHUIIBl TMPUMEHEHUS HW3YYEHHBIX  (DU3NUECKHUX
MOJICJIEM: TOYEYHBIM JJICKTPUYECKUU 3apsill, Jyd CBETa, TOYCUYHBIN
HUCTOYHUK CBETa, siICpHAs MOJIeJIb aTOMa, HyKJIOHHAs MOJIeJIb aTOMHOTO
s/ipa Mpy perieHur PU3nIecKux 3aaay;

pacrio3HaBaTh (PU3UYECKHUE SIBJICHUS (IIPOIECCHI) U OOBICHITH UX Ha
OCHOBE 3aKOHOB AJICKTPOJAMHAMUKHN U KBAHTOBOW (DU3UKU: AJIEKTpUUYECKas
IIPOBOIMMOCTh, TEIIJIOBOE, CBETOBOE, XUMUUECKOE, MAarHUTHOE JCHCTBUS
TOKa, B3aWMOJICCTBME MAarHUTOB, OJJICKTPOMAarHUTHas WHIYKITUS,
JeCTBUE MAarHUTHOTO T10JIs1 HA TPOBOJIHUK C TOKOM M JBIDKYIITUHCS 3apsij,
3JICKTPOMAarHuTHHIC KoJIeOaHus u BOJIHBI, MPSIMOJIUHEHHOE
pacnpocTpaHEHUE CBETa, OTPAKEHUE, IMpeJoMIIeHHe, HUHTephepeHIus,
TudpaKIys U TOJISIpU3aliis CBETa, TUCIIEPCHs cBeTa, (POTOICKTPHUIECKUM
abdexkt  (poroadpdekT), cBeToBOE  AaBICHHWE, BO3HUKHOBEHHE
JUHEWYATOro CIEKTpa aToMa BOAOPOJa, €CTECTBEHHAS M MCKYCCTBEHHAs
PaTNOaKTHBHOCTD;

OTNHUCBHIBATh H3Y4YEHHBIC CBOWCTBA BeIIeCTBA (JICKTPUUCCKHUE,
MarHuTHBIC, OINTHYECKHE, JJICKTPUYECKYIO IPOBOAUMOCTDH Pa3TUYHBIX
Cpen) U SJIEKTPOMArHUTHBIE SIBJICHHS (IIPOIECCHI ), UCIIOIB3YS (DU3UUSCKUE
BEJIMYMHBI:  JJICKTPUYECKUM  3aps], CHJla TOKa, DJJICKTPUYECKOE
HaIPsDKCHHUE, DJICKTPUYECKOE COIMPOTUBIICHHUE, PAa3HOCTh IOTEHIIUAJIOB,
AJICKTPOABIIKYIIAS CUjla, paboTa TOKa, MHAYKIIUS MAarHUTHOTO TI0JIS, CHJIa
Awmmepa, cuna JlopeHna, HWHAYKTABHOCTh  KaTYyIIKW, DSHEPTUS
AJIEKTPUYECKOTO M MarHUTHOTO TIOJICH, MEepUOJ U YacToTa KojieOaHWM B
KoJiebaTeILHOM KOHTYpE, 3apsjl U CHJIa TOKa B MPOIIECCE TAPMOHHUYECKUX
AJICKTPOMAarHUTHHIX KoJieOaHMM, (DOKYCHOE PacCTOSHHE W OITHYeCKas
CUJIa JIMH3BI, IPU OMHMCAHUU MPABHJIBHO TPAKTOBATh (PU3UUECKUN CMBICT
UCIIOIb3YEMBIX BEJIWYWH, HMX OOO3HAUCHMS M CIWHMIIBI, YKa3bIBaTh
(dbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (DU3UYSCKYIO BEIUYUHY C JIPYTHUMHU
BEJIMYMHAMU;

OMHCHIBATH U3yUEHHBIC KBAHTOBBIC SIBJICHUS U MPOIIECCHI, UCTIONB3YS
(bU3UYCCKHE BEIMYMHBL: CKOPOCTh DSJICKTPOMATHMTHBIX BOJIH, JUIMHA
BOJIHBI W YacTOTa CBETa, DJHEPrusi W UMIYJIbC (POTOHA, TEPHUOL
MoJTypacmaja, SHEPTUsl CBS3M aTOMHBIX sIep, TIPU OMUCAHUU TIPABUIIBLHO
TPaKTOBaTh  (PU3MUYECKHM  CMBICI  HMCIOJb3YEMbIX  BEIUYHH, UX
0003HaYEHUS U €IUHUIIBI, YKa3bIBaTh (DOPMYJIIBI, CBSI3BIBAIOIINE TAHHYIO
(bu3HUeCKy0 BEIMYHMHY C APYTMMH BEJIUYMHAMH, BBIUUCISATH 3HAUYCHUE
(bM3UYCCKON BEIIMUHHEL;

aHAIM3UPOBaTh (PU3MYECKUE TIPOLECCHl U SIBJICHUS, WCIOIb3YS
dbu3udYeckre  3aKOHBI W NpUHOUNB:  3akoH  Owma,  3aKOHBI
MIOCJIEAOBATEILHOTO U MAapajUICIbBHOTO COCIMHEHUS ITPOBOJHUKOB, 3aKOH
Jxoyns—JleHna, 3aKkOH  2JIEKTPOMAarHUTHOW  WHAYKIMH,  3aKOH
MPSIMOJIMHEWMHOTO PACTIPOCTPAHCHUSI CBETA, 3aKOHBI OTPAKECHHS CBETa,
3aKOHBI MPEJIOMIICHHUS CBETa, ypaBHeHUEe DiHIITelHa 171 PoToaddexTa,
3aKOH COXpaHEHWsS HSHEPTUM, 3aKOH COXPAHEHUS WMITYJIbCa, 3aKOH
COXpaHEHUsSI JJICKTPUYECKOTO 3apsija, 3aKOH COXPAHEHHS MacCOBOTO
9HuCia, MOCTYNaTrhl bopa, 3aKOH paguoOaKTUBHOTO pacraja, MpU STOM



paznuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa, €ro MaTeMaTU4YecKoe
BBIPAKEHUE U yCIIOBUSA (TpaHUIIbI, 007aCTH) IPUMEHUMOCTH;

OMpeeNsaTh HaNpaBlICeHUE BEKTOpAa WHAYKIIMM MArHUTHOTO TIOJIS
IPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHiia;

CTPOUTh M OIKCHIBATh HM300pa)KE€HUE, CO3/1aBAEMOE IIOCKUM
3€pKajioM, TOHKOM JIMH30MU;

BBITIOJIHATH SKCIIEPUMEHTBHI 0 UCCIIET0BAHUIO (PU3MUECKUX SIBIICHUN
U MPOIECCOB C UCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUMN: TIPU
aToM (opMynHpoBaTh TpobiieMy/3agadyy U TUIOTE3y Y4eOHOro
AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYyI0BaHMUS,
IIPOBOJUTH OTBIT U (POPMYITHPOBATH BHIBOIBL;

OCYIIECTBJISATh MPSIMbIE U KOCBEHHBIE H3MEPEHHUS (PU3MUECKHUX
BEJIMYUH, TPU STOM BBIOMpPATh ONTHUMAJBHBINA CIOCO0 H3MEpPEHUs U
UCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHHUIA;

UCCJIeI0BATh 3aBUCUMOCTH (PM3UUECKUX BETUYHMH C UCTIOJIb30BAHUEM
IPSIMBIX U3MEPEHUI: TIPU ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCUPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTU (DU3MUECKUX BEIUYHH B BUJE
TaOJUIl U TPaPUKOB, J€NIaTh BHIBOJBI IO pe3yIbTaTaM UCCIICAOBAHUS;

coOmro/laTh MpaBujia 0OE€30MacCHOTO TpyJa TMpU  POBEJECHUU
UCCJICIOBAaHUM B  paMKax Y4eOHOro  OSKCIEpUMEHTa, y4deOHO-
UCCJIEIOBATEILCKOM W TPOEKTHOM JEATETbHOCTH C HCIOJIb30BAHUEM
M3MEPHUTEIBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PyI0BAHNS;

penaTh pacu€THBIC 3a7]a4M C SIBHO 3aJJaHHON (M3UYECKON MOJIENbIO,
UCTIOJIb3YS (PU3UYECKUE 3aKOHBI M TPUHITUIIBI, HA OCHOBE aHAJIN3a yCIOBUS
33719 BBIONPATH (PH3NYCCKYIO MOZIEIIb, BBIACIATH (PU3NICCKHIE BETMIMHbI
u (opmyinbl, HeoOXoaUMbIE ISl €€ pelIeHusi, MPOBOJIUTH PACUETHI U
OIICHUBATh PEATIbHOCTH MOJIYYEHHOTO 3HAYCHHS (PU3UUECKOUN BEIIMUMHBI,

pemarh ~ KaueCTBEHHBbIC  3aJadyd:  BBICTpaWBaTh  JIOTHYECKHU
HENPOTUBOPEUYMBYIO LIEMOYKY PACCYXKICHUM C OINOPOM HAa HU3YYECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBJICHHUS;

UCIIOJIb30BaTh TMPH PEIICHUH YYEOHBIX 3aJad COBPEMEHHbBIC
UH(OPMAITMOHHBIE TEXHOJOTUU JJISI TOWCKA, CTPYKTYpHUPOBaHMUS,
UHTEPIPETAMA W TPEACTABICHUS YYEOHOW W HAyYHO-TIOMYJISPHOM
uH(OpMaIUKU, TOTYYEHHON W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMAIIUIO;

OOBSACHSTH MIPUHITUIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUUYECKHUX
YCTPOWCTB, pa3inuyaTh YCIOBUS HX O€30MacHOTO WCIONIh30BAHUSA B
MMOBCEIHEBHOM KU3HH;

MPUBOJUTH TIPUMEPHI BKJIaJla POCCUIUCKUX U 3apYyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHEC TEXHUKU U TEXHOJIOTHUH;

MCIIOJIH30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TTOBCETHEBHOM
KU3HU 1)1 oOecrieueHus: 0€30MacHOCTH MPU OOpaIleHuH ¢ MPUOOpaMu u
TEXHUYECKUMHU YCTPOUCTBAMH, JIJISI COXPAHEHUS 3[I0POBBS U COOIIOICHMUSI
HOPM JKOJIOTUYECKOTO MTOBEJICHUS B OKPY’KAIOIIEH cpejie;

paboTaTh B TPYIIIE C BHIMOTHEHUEM PA3TMYHBIX COIUATBHBIX POJIEH,
MJIAHUPOBATH PAbOTy TPYIIIBI, PAIMOHAIEHO PACIIPEAETATh 00SI3aHHOCTH
Y TUIAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAIHIX, aJICKBATHO
OIICHWBATh BKJAQJ KaXJAOTO W3 YYACTHUKOB TPYIIBI B PEIICHHE
paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC

HauMmenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpamMmbl

KoanuecTBo 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIe pecypchl

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Paznea 1. DU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA

dusuka 1 METOIBI

11 HAVHHONO ) bu6mmoreka [IOK
' i https://m.edsoo.ru/7f41bf72
[TO3HAHMS
Wroro no pazueny 2
Paznean 2. MEXAHUKA
bu6nmoreka [JOK
21 Kuemarika S https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
22 Jlunaka ! https://m.edsoo.ru/7f41bf72
3aKOHEI Eub 10K
noIMoTEKA
2.
3 COXPAHCHITL B 6 1 1 https://m.edsoo.ru/7f41bf72
MeXaHNKe
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA



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

OCHOBBI
31 MOJIEKYJISIPHO- 9 bubmumoreka [IOK
' KHMHETUYECKOU https://m.eds00.ru/7f41bf72
TEOPHH
3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOIUHAMMKH https://m.edso00.ru/7f41bf72
ArperaTHble
COCTOSIHUS EuG LOK
noInoTexa
3.3 petiectsa. S https://m.edso0.ru/7f41bf72
®da3oBrIc
epexoabl
Wroro no pazueny 24

Paznea 4. JIEKTPOJAUHAMUKA

[TPO'PAMME

bu6mmoreka [IOK
41 IICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTossHHBIM
4 AIEKTPUYECKUI 19 bubnmnoreka [JOK
' ToK. TOKH B https://m.eds00.ru/7f41bf72
Pa3IUYHBIX Cpeliax
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBILEE KOJIMYECTBO
YACOBIIO 68



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

11 KITACC

HaunMmeHoBaHUE KoaudecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3ejioB M TeM KoHnTpoJubHbie IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NPOorpamMmMsbl padoThbI padoTbI
Pazpnen 1. JIEKTPOANHAMUKA
MarnutHoe 1oJie. Bu6 110K
HOJINOTEKA
11 DICKTPOMATrHHTHAS 1 1 3 https://m.edsoo.ru/7f41c97¢c
WHIYKIUS
Hroro no pasaeny 11
Pasznea 2. KOJIEBAHUSI 1 BOJIHbI
Mexanuueckue u
2.1 SJIEKTPOMATHUTHEIE 9 1 bubnnorexa LHOK
' P https://m.edso0.ru/7f41c97c
KOJIEOaHU
Mexanuueckue u
2.2 JJIEKTPOMATHUTHEIE 5 1 bubnnorexa LIOK
' p https://m.edso00.ru/7f41c97c
BOJIHEI
bu6nuorexa [IOK
2.
3 OnTuxa 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBHI cieIaTbHON
TEOPHUH
OTHOCUTEIBHOCTH

but6mmorexa [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 pazaeny

4

Paznen 4. KBAHTOBAS ®PU3UKA

41 ONeMeHThl KBAaHTOBOM 6 bubnunoreka LIOK
' OIITHKH https://m.eds00.ru/7f41¢97¢c
bubnunoreka LIOK
42 Crpoenne atoma 4 https://m.eds00.ru/7f41c97¢c
bubnuorexa [JOK
4.3 A
TOMHOE ARpO 5 https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DJIeMEHTBI
5.1 aCTPOHOMUH H 7 bubmorexa LOK
' P https://m.edsoo.ru/7f41c97c
acTpopU3NKH
Hroro no paszneny 7
Paznen 6. OBOBIIAIOHNIEE IOBTOPEHUE
6.1 O6o06maromee 4 bu6nuorexa [IOK
' MIOBTOPEHHE https://m.edso00.ru/7f41c97¢c
Hroro no paszneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 [TIPOI'PAMME



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

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KoutpoabHbie IpakTnyeckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
dusuka — Hayka o
1 npupoje. Hayunsie 1 bubnuorexa [IOK
METOIBI HO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIIero MUpa
Ponb 1 mecTo usuku B
(dbopmupoBaHUU
5 COBPEMEHHOUN HAyIHOU L bubnnoreka [JOK
KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN
NEeSATEIbHOCTH JIF0AeH
Mexanundeckoe
JIBIKEHUE.
OTHOCUTENHHOCTD
3 MEXaHUYECKOTO 1 bubmmorexa [OK
https://m.edsoo.ru/ff0c3508
JBUKEHUS.
[lepemenienue, CKOpOCTb,
YCKOpEHHE
PaBHOMepHOE
4 MPSMOJIMHEHHOE 1 bubmmorexa [OK
P https://m.edsoo.ru/ff0c3620
JBUYKEHUE



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

PaBHOyCKOpeHHOE

bubmuorexa [JOK

5 NPSIMOJIMHEHHOE
P https://m.edsoo.ru/ff0c372e
IBIDKEHHUE
CBo0OoHOE mageHue.
6 Vckopenue cBOOOIHOTO bubmorexa HOK
p https://m.edsoo.ru/ff0c39cc
MmageHnst
Kpusonnnueiinoe
7 nBYOKeHUE. [IBIoKeHue bubmuorexa [JOK
MAaTepHAIbHON TOYKH IO https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
[TpunIMn
OTHOCHUTEIBLHOCTH
8 Tanunes. UaepuunanbHbie bubnmorexa LHOK
' P https://m.edsoo.ru/ffOc3be8
CHCTEMBI OTCYETA.
[TepBrlii 3ak0H HproTOHA
Macca Tena. Cuia.
IIpuanun cynepno3unuu
9 CIfJ'I Bro of};rlsaiOH bubmmorexa [TOK
’ P https://m.edsoo.ru/ffOc3be8
Hrrotona gasa
MaTepUuaIbHOU TOUKH
10 Tperuii 3akoH HeroTona bubnnorexka [JOK
JUI MaTE€PUATIBLHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTO
11 tsarotenns. Cuna bu6mmorexa [IOK

TskecTu. [lepas
KOCMMYECKasi CKOPOCTh

https://m.edsoo.ru/ff0c3d00



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
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

12

Cuiia ynpyroctu. 3aKoH
I'yka. Bec Tena

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3el8

13

Cuna tpeHus.
Koadduument tpenus.
Cuiia conpoTUBIIEHUS
NIpU JABMKEHUH TEJa B
KUJKOCTH WIIN Ta3e

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3f76

14

ITocTynarensHOE 1
BpalaTeJIbHOE JTBUKEHUE
a0COIOTHO TBEPAOTO
Tena. MOMEHT CHITBL.
IIneyo cunel. YcnoBus
paBHOBECHUSI TBEPAOTO
Tena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c41a6

15

NMnynbsc maTepralbHOU
TOYKHU, CUCTEMBI
MaTepuaibHbIX TOYEK.
Nmnynbce cuibl. 3akoH
COXpaHEHUsI UMITYJIbCa.
PeaxkTnBHOE ABMKEHIE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTb
cwibl. Kunernueckas
SHEPIHsl MaTEPUATBHOW
Touku. Teopema 00
W3MEHEHUU
KMHETHYECKON SHEPrUn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502



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

17

IToTenumanpHas SHEPTHUsL.

ITorenumanpHas SHEpPIrust
ynpyro
nehopMUPOBAHHOM
MIPYKUHBIL.
[ToTenuuanbHas Heprus
Tena BOJIM3U
MMOBEPXHOCTU 3eMIIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOc461a

18

IToTeHnuanbHbIE U

HCIIOTCHUUAJIBHBIC CHUIIBI.

CBs13b pabOTHI
HEIMOTEHIMAIbHBIX CUJI C
U3MEHEHUEM
MEXaHUYECKON IHEPTrUun
CUCTEMBI TeJl. 3aKOH
COXpaHeHUs
MEXaHUYECKON DHEPTUn

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

19

JlabopaTopHas pabota
«MccrnenoBanue cBs3U
paboTHI CUJIBI C
U3MEHEHHEM
MEXaHUYECKOH sHeprun
TeNa Ha MpuMepe
pacTsHKEHUST PE3HHOBOTO
KTyTa

20

KonTponbHas pabota mo
Teme «Kunemaruka.

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



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

JnHamuka. 3aKOHBI

COXPAHCHUS B MCXAHHUKCE)

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KUHETHUYECKON TEOPUH.

bpoyHOBCKOE IBUXKEHUE.

Audpdysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep JBUKEHUA U
B3aUMOJCUCTBHS YACTHI]
BemecTBa. Mogenn
CTpPOCHUS Tra3oB,
YKUJIKOCTEN U TBEPJBIX
TN

23

Macca monexy:.
KonunuecTBo BemiecTna.
[TocTostHHas ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u eé€
n3Mepenue. [lkana
temneparyp Llenbcust

25

Wneanbnsiii raz B MKT.
OcHOBHOE ypaBHEHUE
MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AbcomoTHas
TeMmmnepaTrypa Kak mepa
CpeaHel KHHETUYECKON

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e



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

SHEPTUU JIBUIKECHUS
MOJIEKYJI. Y pDaBHEHHE
Menneneena-
Knaneiipona

27

3akon JlanbToHAa.
T"a30BEIE 3aKOHEI

28

JIaboparopHast pabota
«HccnenoBanue
3aBUCUMOCTH MCKIY
napaMeTpaM# COCTOSIHHS
Pa3peKCHHOTO ra3a

29

H3onporeccel B
naCaJIbHOM I'a3€ U Ux
rpaduueckoe
IIPEICTaBICHNE

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

30

BnyTtpennss sHeprus
TEPMOANHAMUYECKON
CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. Konnuectso
TEIUIOTHI U paboTa.
BHyTpeHHss sHEprus
OJIHOATOMHOT'O
MJICaTbHOTO Ta3a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5952

31

Bunael rerionepenaun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5¢c36

32

VY neabpHas TEIIOEMKOCTD
BenrectBa. KoimnuecTso

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36



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

TEIJIOTHI IPU
TerJIonepeaye.
AnabaTHBIN MpoIecc

[TepBblii 3aK0H

TEPMOAUHAMUKH U €TI0 bubmumoreka [IOK
33
[IPUMEHEHUE K https://m.edsoo.ru/ffOc5efc
u3onpoleccam
HeobparumocTh
34 MIPOIIECCOB B MPUPOJIE. bubnuorexa [JOK
Bropoii 3akon https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHI
35 [IpuHuun neicTBus u bubnuorexa [IOK
KII/ TernmoBoi MalinHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapnao u ero KI1/]
DKoJoru4eckue
37 poOIEeMBbI
TEIUIO3HEPTreTHKH
O6o0maromuit ypok
38 «MonexynspHas pU3uKa. bubnnorexka [JOK
OcHOBBI https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KonrtponbHas pabora no
39 teMme «MoutekyisipHas bubnnoreka [JOK

¢uzuka. OCHOBBI
TEPMOJUHAMHUKIY

https://m.edsoo.ru/ff0c6a50



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

[TapoobpazoBanue u

bubmuorexa [JOK

40 KOFICHCATIEL https://m.edsoo.ru/ffoc63b6
Hcnapenue u xumneHue
AOGconoTHas U

41 OTHOCUTEJIbHAS bubnmoreka [JOK
BJIQXKHOCTB BO31yXa. https://m.edsoo.ru/ff0c64d8
Hacpimennslii map
TBépnoe Teno.

Kpucramnmaeckue u
amop(Hble Tena.

42 AHM30TpONUS CBOWCTB bubnuorexa [JOK
kpuctauioB. Kujakue https://m.edso00.ru/ff0c65f0
KPHUCTAJLJIBL.

CoBpemMeHHbIE
MaTepHuabl
[InaBnenue u

43 KPUCTAJIIIU3aL . bubnuoreka [IOK
VY nenpHas Termora https://m.edsoo.ru/ff0c6708
riasseHus. CyOomumanus

44 YpaBHEHHE TEIIIOBOIO bubnnorexka [JOK
OanaHca https://m.edsoo.ru/ff0c6820
DnekTpu3anus Tenl.

45 DNEeKTpUYECKU 3apsia. bubnuorexa [JOK

JIBa BU/Ia DJIEKTPUIECKUX
3aps/i0B

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

[IpoBogHUKH,
JTUAJICKTPUKU U

46 MOJYIIPOBOIHUKA. 3aKOH buGnnorexa [IOK
YHpOBOA ' https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS
AIEKTPUIECKOTO 3apsiaa
BzaumopeiictBue
47 3apsanoB. 3akoH KynoHa. bubnmoreka [JOK
ToueuHbI https://m.edsoo.ru/ffOc6ce4
AICKTPUICCKUI 3apsi]
HanpsixénnocTthb
AIEKTPUICCKOTO TIOJIA.
48 [TpuHIMn cynepno3uiuu bubnmorexa LOK
PHHH yrep EI https://m.edsoo.ru/ffOc6df2
AIEKTPUICCKUX TIOJIEH.
Jlnaun HanpsKEHHOCTH
PaGora cun
49 3JIIEKTPOCTATHYECKOTO bubnnorexka [JOK
noJist. IloTenmuai. https://m.edsoo.ru/ff0c6f00
PasHocTE mOTEHIINATIOB
[IpoBoaHMKY K
IUDJIEKTPUKHU B
50 SJIEKT OETaTI/ILIeCKOM bubmmorexa [IOK
p https://m.edsoo.ru/ff0c7018
none. [{usnexrpuueckas
MIPOHUIIAEMOCTH
51 DNEeKTPOEMKOCTb. bubnmoreka [JOK

Konnencarop

https://m.edsoo.ru/ff0c7126



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

52

DNEeKTPOEMKOCTh

IIJIOCKOI'0 KOHACHCATOpA.

DHeprus 3apsKEHHOTO
KOHJICHCATOpa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JIaboparopHast pabota
"Usmepenue
3IIEKTPOEMKOCTH
KoHzAeHcaTopa"

54

[TpuniMn nercTBus u
MIPUMCHCHUE
KOHJICHCATOPOB,
KOIHUPOBAJILHOTO
amnmapara, CTpyHHOTO
MIpUHTEpA.
DneKkTpocTaTH4ecKas
3amuTa. 3a3eMieHue
ANEKTPONpUOOpPOB

55

DNEeKTPUUYECKHI TOK,
YCJIOBUS €TO
CYILIECTBOBAHUS.
[TocrostrABIN TOK. CHita
Toka. Hanpsbxenue.
ConporuBnenue. 3akOH
OmMa 1t yyacTka 1enu

56

IlocnenmoBarensHOE,
napajieIbHOE,
CMEIIaHHOE COSIUHCHHEC

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0



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

IIPOBOJHUKOB.
JIaboparopHast pabota
«M3yueHne cMEIaHHoro
COCIMHECHUS PE3UCTOPOBY

S7

Pabora 1 MoIHOCTH
AIEKTPUUYECKOTO TOKA.
3akoH [[xoyns-Jlenna

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

58

3akon OMa 11 MOJTHOM
(3aMKHYTOM)
BJIEKTPUYECKON LIECTH.
KopoTtkoe 3ambikaHue.
JlaGopaTopHas paboTta
«M13mepenue D/1C
MCTOYHHKA TOKA U €T0
BHYTPEHHETO
COIIPOTHUBIICHUS

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

59

OneKTpoHHas
MIPOBOJIUMOCTH TBEPBIX
METaJIJIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS
METAJUIOB OT
TeMIIepaTyphl.
CBepXIpoBOIMMOCTh

60

DJIEKTPUYECKUI TOK B
Bakyyme. CBOMCTBa
AJIEKTPOHHBIX MTyYKOB



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

[TonynpoBoHMKH, UX
cOOCTBEHHAs U

MIpUMeCHast
61 MIPOBOIUMOCT. bubmuorexa [JOK
CaoiicTBa p—Nn- https://m.edsoo.ru/ff0c84ae
nepexoa.
[TonynpoBOIHUKOBBIE
puOOpPbI
DNEeKTPUUECKUN TOK B
pacTBopax U pacriaBax
62 3JIEKTPOJIUTOB. bubnuorexa [IOK
DNEeKTpOIUTHUYECKAs https://m.edsoo.ru/ff0c82ba
JUCCOITHAITHS.
DneKTpoan3
DNEeKTPUUYECKHI TOK B
63 razax. CaMoCTOSTEIIbHEIN bu6mmoreka [JOK
Y HECaMOCTOSITEJIbHBIN https://m.edsoo.ru/ff0c84ae
pa3psa. Mounnus. [1nazma
DnexTpuueckue nprudopbl
U YCTPOMCTBA U UX
64 I };K”fI/IIIGCKOG bubmorexa HOK
P https://m.edsoo.ru/ff0c86fc
npuMeHenue. [Ipasuna
TEXHHUKHU 0€30MacHOCTH
65 O6o0maromuii ypok bubnmoreka [JOK
«INEKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
66 KonrtponsHas pabora no bubnuorexa [IOK

Teme «JEKTPOCTATHKA.

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
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

ITocTosiHHBIH
BJIEKTPUYECKUM TOK.
Toxku B paznuyHbIX
cpenax»

PesepBHBIii ypOK.

67 KonrponsHas pabora no L bubmmoreka [IOK
TEME https://m.edsoo.ru/ff0c8c56
"OnekTpoauHaMuka'
PesepBHEBIIT VPOK.

68 O60g aro }I’/Ipﬁ OK IIO 1 Brommozexa [IOK

[HaroLiH yp https://m.edsoo.ru/ff0c8f6c
TemaM 10 xiacca
OBLIEE KOJIMYECTBO 68

YACOB 110 I[TPOTPAMME



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

11 KITACC

DJIEKTPOHHbBIE
Hara uudposbie
N KoumnuectBo yacos U3YYeHU s o0pa3oBaTte/ibHbIC
[1]
- Tema ypoka pecypchl
n/n yp
KonTposabHbie IIpakTn4yeckue
Bceero P P
padoThI padoThI
[TocTostHHBIC MATHUTHI U
WX B3aUMO/ICHCTBHE.
MaruauTHOE TI0JIE. 1 bubnuorexa [JOK
Bexktop MaruuTHOM https://m.edso00.ru/ff0c9778
UHAYKIUU. JIuHumn
MarHMTHON MHTYKITUN
MaruauTHO€ noJie
MIPOBOJIHUKA C TOKOM.
OI;HT Socrend 1 bubnuotexa [JOK
P . Ad- https://m.edsoo.ru/ff0c98fe

B3aumopeiictBue
MIPOBOJIHUKOB C TOKOM
JlabopaTopHas pabota
«M3 peHHIZ MaFI:-II/ITHOFO 1 1 bubmorexa [JOK

i https://m.edsoo.ru/ff0c98fe
TIOJISI KATYILIKH C TOKOM)
JlelicTBUE€ MarHUTHOTO
TOJIs1 HA MPOBOJIHUK C L 1 but6mmorekxa [IOK
tokoM. Cuita Amnepa. https://m.edsoo.ru/ff0c9acO
JIaGoparopHas paboTa



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

«ccnegopanue
JIEUCTBUS IOCTOSIHHOT'O
MarHuTa Ha pamKy ¢
TOKOM)

JlelicTBUE€ MarHUTHOTO

MOJISL HA JIBHKYLIYIOCS

3apsKEHHYIO YaCTHILY.

Cuuna Jlopenna. Pa6ota
cuiibl JIopeHna

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

DneKTpoMarHuTHas
nHaykus. [Torox
BEKTOpPa MarHUTHOM
nnayknuu. 9/1C
MHJYKUWU. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykiuu dapanes

JIaGoparopHas paboTa
«MccrnenoBanue sSBICHUS
3JIEKTPOMATrHUTHOMN
WHTYKITHFD)

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cal50

NHIYKTUBHOCTS.
SIBnenue
camounaykiuu. JJ1C
CaMOWHIYKIIUH.
DHeprusi MarHuTHOTO
MOJIS1 KATYIIKU C TOKOM.

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



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

DNEeKTPOMarHuTHOE
nosne

Texuudeckue
YCTPOMCTBA U UX
MIPUMEHEHHUE:
IMOCTOSIHHBIC MarHHUTEI,
3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEIb,
YCKOPUTEIHN
3JIEMEHTAPHBIX YACTHII,
WHAYKIMOHHAS NI€Yb

10

Oo6o0maromuit ypok
«MarsurHoe more.
DNeKTpOMarHuTHas
WHTYKIIASD

bubnuorexa [JOK
https://m.edsoo.ru/ffOcab82

11

KonrtponbHas pabora no
TeMe «MarauTHoe nose.
OneKTpOMarHuTHasI
WUHIYKIHS

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CBoOonaHbIC
MEXaHUYCCKHE
KoJIeOaHMsI.
l"apmonunueckue
KoseOaHus. YpaBHEHUE
TApPMOHHYCCKHUX
KoJIcOaHMH.
[IpeBparenue suepruu

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



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

13

JIaboparopHast pabota
«HccnenoBanue
3aBHCUMOCTH IIEPHO/Ia
MaJIbIX KOJICOaHUH rpy3a
Ha HUTH OT JUTMHBI HUTH
U MacChl Tpy3a»

14

KonebaTenbHbIl KOHTYD.
CBoOoHbBIE
AJICKTPOMAarHUTHHIC
Koyie0aHus B HACATLHOM
KoJIc0aTeIIbHOM
KOHTYpE. AHAJIOTHS
MEXTy MEXaHUICCKUMU
1 DJIEKTPOMArHUTHBIMA
KoJIe0aHUsIMHU

bubnuorexa [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona.
3aKOH COXpaHEHUS
OHEPTHUHU B UACAIIBHOM
Kosie0aTeabHOM KOHTYpe

bu6anoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpeacraBnenue o
3aTyXarlux
KOJIeOaHUsIX.
BeiHyX1€HHBIE
MEXaHUUYECKHE
Kosebanus. Pezonanc.
BeiHyX1€HHBIE

bu6anoreka LIOK
https://m.edsoo.ru/ffOcbb86



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

3HeKTpOMaF HUTHBIC
KoyeOaHus

17

IlepeMeHHBIN TOK.
CunyconaanbHbIN
IIEPEMEHHBIN TOK.
MontHocTh
MIEPEMEHHOT0 TOKaA.
AMIUTUTYAHOE U
JEHCTBYIOIIEE 3HAUCHHE
CWJIBI TOKA U
HaIpsHKEHUS

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

18

Tpancdopmarop.
IIpousBoxactso,
nepeaayda u
notpebieHue
JIEKTPUYECKON YJHEPTUN

19

YeTpoicTBO U
IIPaKTUYECKOE
IIPUMEHEHNE
JIEKTPUUECKOTO 3BOHKA,
reHeparopa
MIEPEMEHHOTI0 TOKa,
JMHUH IeKTponepesayd

bu6nuorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU
P POU3BOJICTBE
JIEKTPOIHEPTUU.
Kynbprypa



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

UCIIOJIb30BaHUS
AIIEKTPOIHEPI U B
MIOBCETHEBHOM KHU3HU

21

MexaHn4ecKre BOJIHBI,
yCJIOBUA
pacrnpocTpaHeHHUS.
[Tepuon. CxopocThb
pacrpocTpaHeHus U
JUITHA BOJIHBI.
ITonepeunsie u
MPOJOJIbHBIE BOJIHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb 3ByKa.
I'pomkoCTh 3BYKA.
BricoTta Tona. TeMOp

3ByKa

bubnuorexa [JOK
https://m.edsoo.ru/ffOcccOc

23

DNeKTpOMarHuTHHIE
BOJIHBI, UX CBOMCTBA U
ckopocts. [Ikana
QJICKTPOMArdHuTHBIX
BOJIH

bu6nuorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHUUMIIBI panoCBA3U
U TEICBUACHUS.
PazBuTue cpeacTs cBs3H.
Panmonoxarms

25

KonrtponbHas pabora
«Konebanus u BOIHBI»

bubnunotexa LIOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

[IpssMmonuneHoe
pacrpocTpaHeHUEe CBEeTa
B OJIHOPOAHOM Cpefe.
To4euHblil HCTOUHUK
ceera. JIyd cBera

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd350

27

OTtpaxxeHue cBera.
3aKOHBI OTPaKEHUS
csera. [loctpoenue
1300pa’keHU B IIIOCKOM
3epKaie

bubmnoreka IIOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomienue cBera.
[TonHoe BHyTpeHHEE
OTpaKEHUE.
[IpenenpHbIl yroa
MOJTHOTO BHYTPEHHETO
OTpaKEHUS

bubnuorexa [JOK
https://m.edsoo.ru/ffOcd7{6

29

JIaGoparopHas paboTa
«M3mepeHune nokaszarens
MPEIOMJICHHUS CTEKIIa

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcd67a

30

JInnssl. [loctpoenue
n300pakeHUi B JIMH3E.
dopMyna TOHKOU
JIMH3BL. Y BETUYCHUE
JIMH3BI

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

31

JIaGoparopHas paboTa
«HccnenoBanue CBONCTB
M300paXeHUH B TMH3AX»



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

32

Hucnepcus ceera.
CrnoxHbIi cocTaB 6e10ro
cBerta. LlBer.
JlaGopaTopHas pabora
«HaOmronenue
JTUCTIEPCUU CBETa»

33

WnTepdepennus creta.
Judpakuus cBeTa.
JudpakuronHas
peméeTka

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

34

HOHepe‘IHOCTb CBCTOBBIX
BOJIH. Honﬂpmamm
CBCTa

bubmnoreka IIOK
https://m.edsoo.ru/ffOcf02e

35

OnTrueckue npuOOpsI U
YCTPOICTBA U YCIOBUS
ux 6e301macHoro
MIPUMEHEHHUS

36

I'panunbl
MIPUMEHUMOCTHU
KJIAaCCUYECKOM
MexaHuku. [loctynarsl
CHenuaIbHON TeOpuun
OTHOCUTEIBLHOCTH

bu6anoreka IIOK
https://m.edsoo.ru/ffOcf862

37

OTHOCUTENHHOCTH
OITHOBPEMCHHOCTH.
33MCI[J'ICHI/IC BPEMCHH U
COKpall€HUEC NJIWHBI

bubnunotexa LIOK
https://m.edsoo.ru/ffOcfad42



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

DHeprus U UMITYJbC
PETATUBUCTCKON

38 gacTHIbl. CBsI3b MAcChI ¢ bubmmorexa [JOK
1 - https://m.edsoo.ru/ffOcfc68
SHEPrUeil U UMITYJILCOM.
DHeprusi NoKos
KonrponsHas pabora
39 «Onruka. OCHOBBI bubnunorexa LIOK
CIICIMAIbHON TEOpUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH»
®otonsl. Dopmyna
40 [Inanka. OHeprus u bubmorexa LHOK
| P https://m.edsoo.ru/ffOcfel6
UMITYIBC GOTOHA
OTtkpbiTHE U
41 HCCIICIOBAHUE bubmnoreka IIOK
dotorddexra. OnbITH https://m.edsoo.ru/ffOcffc4
A.T. CroneroBa
3akonbl pororddexra.
VYpaBHeHue DiHIITEHA BuG LIOK
NOJIMOTEeKA
42 .
s porosdexra https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuma»
¢doroaddexra
JlaBnenue cBeta. ONbITHI
43 I1. H. JIebenena. bubnuoreka [JOK

XUMHUYECKOE NEeNCTBUE
CBETa

https://m.edsoo.ru/ff0d04a6



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

44

TexHuueckue
YCTPOWCTBA U
MPAaKTUIECKOE
PUMEHCHHE:
(hoTO3JIEMEHT,
¢dboTomaTInK, COTHEUHAS
Oarapesi, CBETOAHMO]]

45

Pemenue 3amau mo treme
«DJEeMEHTHI KBAaHTOBOM
OIITHUKKU»

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0302

46

Monens atoma TomcoHa.

Omnsitel Pesepdopaa mo
PaCCesTHUIO (.-YaCTHII.
[InanerapHas Mozenb
aToMa

bubnuorexa [JOK
https://m.edsoo.ru/ff0d091a

47

ITocTtynmater bopa

bu6nuorexa [IOK
https://m.edsoo.ru/ff0dOafa

48

N3ny4yenue u
norjoueHue GoToHOB
IIpU NIepeXo/ie aToma ¢
OJIHOTO YPOBHS SHEPTUU
Ha Jipyrou. Buasl
CIIEKTPOB

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d0afa

49

BoaHOBEIE cBOliCTBA
gacTull. BoaHs! 1e
Bbpoins.
KopnyckynsapHo-

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d0ca8



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

BOJIHOBOM JTyaJIu3M.
CrnoHTaHHOE U
BBIHYKJICHHOE
U3JIy4YCHHUE

50

OTtkpbiTHE
PaZvOaKTUBHOCTH.
OmnerTel Pe3epdopaa o
OTIpeIeTICHUIO COCTaBa
PaOaKTUBHOTO
U3ITy4eHus

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-,
raMma-u3IydeHusl.
Bnusuue
PaIMOaKTUBHOCTH Ha
KHUBBIC OPTaHU3MBI

52

OTkpbITHE IPOTOHA U
HeuTpoHa. M30Toms!.
Anbda-pacnan.
DNEeKTPOHHBIN 1
MO3UTPOHHBIN OeTa-
pacman. ['amma-
U3Jy4yeHue

bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3u
HYKJIOHOB B si/Ipe.
SAnepHble peakuun.
SAnepHslil peakTop.
[Tpob6nemsl,

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d1356



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

MEePCIEKTUBBI,
9KOJIOTUYECKHUE ACTICKTHI
SIIEPHOM SHEPTrEeTUKU

54

DnemMeHTapHbIe
gacTulibl. OTKpbITHE
Mo3uTpoHa. MeToabl
HaOJIIONEeHU U
perucTpanuu
3JIEMEHTAPHbIX YACTHLI.
Kpyrasriii cron
«DyHIaMeHTalIbHbIE
B3aUMOJICHCTBUS.
EnunCcTBO (Dmzmueckoi
KapTUHBI MUPA»

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38€31HOTO HEOA.
Co3Besaus, apKue

3BE3/1bl, INIAHETHI, UX
BUJMMOC JBHKCHHE.
ConneyHas cucteMa

56

Comnaue. CoHeunast
aKTHUBHOCTb. VICTOUHHUK

sHeprun CoJiHIa U 3BE3]T

57

3BE&31IBI, MX OCHOBHBIE

XapaKTEPUCTUKH. 3BE3bI

TJIABHOM
ITOCJIEI0BATEIbHOCTH.
BuyrtpenHnee ctpoenue



https://m.edsoo.ru/ff0d0e38

3B&311. COBpeMEHHbIE
MPEACTABICHUS O
MIPOUCXOXKIACHUU U
sBoonnu CoJHIa U
3BE3]T

58

Mneunsiii [1yte — Hama
I'amakTuka. ITomoxxenne
u apkenue CoaHia B
TI'anaktuke. I'amakTuku.
YeépHbIe IBIPHI B siApax
rajlakTUK

59

Bcenennas. Pasoeranue
rajmakTuk. Teopus
Bosnbiioro B3pbiBa.
PennkroBoe u3nydeHue.
MeraranakTuka

60

Heperennsie npobiaembl
aCTPOHOMHUU

61

KontponbHas pabora
«OJIEMEHTBI aCTPOHOMUHU
1 acTpO(UZUKI»

62

Oo6o0maromuit ypok.
Ponbe ¢puzuku u
aCTPOHOMHU B
SKOHOMHYECKOH,
TEXHOJIOTUYECKOI,
COLIMAJIBHOU U




3TUYECKOH cdepax
ACATCIIBHOCTH YCJIOBCKA

63

Oo6o0maromuit ypox.
Poine 1 MecTo Gu3uku u
aCTPOHOMHH B
COBPEMEHHOM HAYYHOU
KapTUHE MHUpa

64

O060061maronuit ypox.
Ponb ¢pusnueckoit
TEOPUH B
hopMupoBaHUHN
MIpe/ICTaBICHUM O
busnuecKoil kKapTuHe
Mupa

65

Oo6o0maromuit ypok.
MecTto ¢usnueckoi
KapTHHBI MUpa B 00IIeM
psILy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX
MPEJICTaBICHUMN O
npupojie

66

PesepBHbIii yPOK.
MarnuTHO€ nosne.
DJIEKTpOMarHuTHast
WHITYKITAS

67

PesepBHbIii yPOK.
OnTuka. OCHOBBI




CIeLMaJIbHON TEOpUU
OTHOCHUTEIILHOCTH

Pesepuslii ypok.

68 KBanToBas ¢uzuka. L bu6nuorexa LIOK
DJIeMEHTHI aCTPOHOMUU https://m.edsoo.ru/ff0d1784
1 acTpou3nuKu
OBLIEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/ff0d1784
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