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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3nke 0a30BOro YpOBHSI Ha YPOBHE CpPEIIHErO
ob1iero oopazoBaHus pazpaboTaHa Ha OCHOBE IMOJOKEHUH U TpeOOBaHUI
K pe3ysibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpamMMbl,
npencrasieHHbix B I'OC COO, a Ttakke ¢ yd€roM (QeaepaibHOil
paboueit mporpaMmbl BOCIIUTAHUS U KOHIICTIIIMK TPENoAaBaHusl yueOHOTO
npenmera «@Pusnka» B 00pa3oBaTeNbHBIX Opranuzaiusax Poccuiickoit
®denepanuu, peaiu3yoX OCHOBHbIE 00pa30BaTeIbHbIEC TPOTrPAMMBI.

Conepxanue  mporpamMMbl 1o (U3MKE  HaAMpaBJIeHO  Ha
dbopMHpOBaHKE €CTECTBEHHO-HAYUYHON KapTUHBI MUpa oOydarouuxcs 10—
11 kmaccoB npu oOydyeHuM ux (Qu3rvke Ha 0a30BOM YpPOBHE Ha OCHOBE
CUCTEMHO-JIEATeNIbHOCTHOTO  mojaxona. Ilporpamma mno  ¢usuke
cootBercTByeT TpeboBanusam DI'OC COO k  1UIaHHpPYyEeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEIMETHBIM PE3yJIbTaTaM 00ydeHUS,
a TaKXKe YYUTHIBAET HEOOXOJUMOCTh peaM3aluU MEKIPEIMETHBIX
CBs3eH (DM3MKU C €CTECTBEHHO-HAYyYHBIMU y4eOHBIMHU TpenMeTramu. B
HEW ONpEeNEeNsIOTCS OCHOBHBIE 1€MW H3y4YeHUs (PU3UKH Ha YpOBHE
cpenHero oOmero o0pa3oBaHuUs, IUIAHUPYEMbIE pe3yIbTaThl OCBOCHUS
Kypca (U3MKH: JUYHOCTHBIE, METaNpeIMETHbIe, MpeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3MKe BKIIOYALT:

e IUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (U3HKU Ha 6a30BOM
YpOBHE, B TOM 4YHCJIE MPEAMETHBbIC pPe3yJbTaThl IO ToJlaM
0o0yueHus;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaMm o0ydeHusl.

du3nka Kak Hayka 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs
B KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA
B CHCTeMY 3HaHUU 00 okpyxkaromem mupe. LlkonbHbIit Kype pusukm —
CUCTEMOOOPA3yIONUi ISl €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB,
MIOCKOJIBKY (PU3MYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUIA,
U3y4aeMbIX XUMHEH, Ouonorueir, ¢uznueckol reorpaduennt wu
actpoHomuei. lcmonab30BaHMEe W aKTUBHOE TNMPUMEHEHHE (U3MYECKUX
3HAHUM OTpEeEseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
chepe PHEPreTUKU, TPAHCIIOPTa, OCBOEHHUS KOCMOCA, TOJIYYEHHSI HOBBIX
MaTepHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU U Apyrux. M3yuenue Qusuku
BHOCUT OCHOBHOM BKJaJl B (OPMUPOBAHHE ECTECTBEHHO-HAYYHOMN
KapTUHBI MUpa oOydaronuxcsi, B (OPMUPOBAHUE YMEHUU TNPUMEHSTH
HAyYHbIH METOJ] TIO3HAHUS TIPU  BBIIIOJIHEHUH HWMH  y4E€OHBIX
UCCIICJOBAHUM.

B ocHOBy Kkypca ¢u3MKM s YPOBHS CpPEAHEro  OOIIero
o0pa3oBaHUsI TOJOXKEH PSI UACH, KOTOpPhIe MOKHO paccMaTpuUBaTh Kak
MPUHITUIIBI €TO TIOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUHM C HEW Kypc sIBIsSeTCA
JIOTUYECKHA 3aBEPIIEHHBIM, OH COACPKUT MaTepHasl U3 BCEX Pa3JelioB
(GU3MKK, BKIIIOYAET KaK BOMPOCHI KJIACCHYECKOW, TaK M COBPEMEHHOU
(duzuku.

Hoesn eenmepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca
¢usnkn 00beTMHEH BOKPYT (M3MUECKUX Teopuid. Bemymum B Kypce
aBisieTcs:  (OPMHUPOBAHUE TIPEACTABICHUM O CTPYKTYPHBIX YPOBHSX
MaTepuH, BEIIECTBE U MOJIE.



Hoess  eymanumapuzayuu. EE  peanmmzauust  mpezmnosaraet
UCIIOJIb30BAaHUE T'YMAaHMTAPHOTO TMOTEHIMana (U3MUECKOW HAYKH,
OCMBICJTICHUE CBSI3U Pa3BUTHs (DU3UKU C pa3BUTHUEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU u AKOJIOTUYECKUMU
nmpoOJjieMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc Gbu3uku mpesmnoaraet
3HAKOMCTBO C IIHUPOKAM KpPYrOM TEXHUYECKUX M TEXHOJIOTHYECKUX
PUIIOKEHUN U3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes  skxonoeuzayuu  peamusyeTcss  IMOCPEACTBOM  BBEICHUS
AJIEMEHTOB COJICPAHUs, TOCBSIIEHHBIX HKOJIOTHYECKUM TMpodiiemMam
COBPEMEHHOCTHU, KOTOPBIE CBSA3aHbI C PA3BUTUEM TEXHUKHU U TEXHOJIOTHH,
a Takke 00CYXIEHUS MPOOJIEM PAMOHATBLHOTO MPUPOIONIOIH30BaHUS U
AKOJIOTUYECKOI 0€30MacCHOCTH.

CtepKHEBBIMU DJIEMEHTaMH Kypca (U3UKKM Ha YPOBHE CpPEIHEro
oOmiero oOpa3oBaHusi SBISIIOTCA (uznueckue Teopuu (hopmupoBaHue
MPEICTABICHUH O CTPYKTYpE IMOCTPOCHHUS (U3MYECKON TEOpUH, POIH
GyHIaMEHTAIIbHBIX ~ 3aKOHOB M TIPHUHIIMIOB B COBPEMEHHBIX
NPEICTABICHUAX O MPHUPOAE, TPaHUIAX NPUMEHUMOCTH TEOPHUH, IS
OTKCAaHMS €CTECTBEHHO-HAYYHBIX SIBIICHUN U TIPOLIECCOB).

CuCTeMHO-IeSITeTLHOCTHBIN MOJX0J] B Kypce (DU3UKHU peain3yercs
MPEXKJIe BCETrO 3a CUET OpraHU3aAlMU dKCIEPUMEHTAIBHON JEATEIbHOCTH
oOyuvaroruxcs. g 6a3oBoro ypoBHSL Kypca (U3MKA — 9TO
UCIIOJIb30BaHUE CUCTEMBI (bpOoHTaTBHBIX KpPaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIA0OPAaTOPHBIX PadOT, KOTOpPhIE B Iporpamme IIo
¢usrke 0O0bENUHEHBI B OOIIUN CIHCOK YYEHWYECKHUX MPAKTHUECKHUX
pabot. Beifienenne B yKazaHHOM TiepeuHe JabopaTOpHBIX paboT,
POBOJUMBIX JIJII KOHTPOJS M OLIEHKH, OCYHIECTBISICTCS Y4aCTHUKaAMHU
00pa3oBaTeNpHOTO MPOoIlecca UCXOI U3 OCOOCHHOCTEN TIIIAHUPOBAHUS U
ocHameHus kabmHera (u3uku. [Ipm 3TOM oOecmeumBaeTCs OBIAJACHHUE
OOyJaroIMMHUCS  YMEHUSIMH  TPOBOJIUTH  KOCBEHHBIE  H3MEPEHUS,
UCCJICIOBAHUS 3aBHUCHUMOCTEH (U3MYECKHX BEJIMYUH M TIOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

bonbpmoe  BHHMMaHHME — yAENAETCS ~ PEIICHUIO  PACUYETHBIX |
KaueCTBEHHBIX 3amad. [lpu 3TOM 111 pacu€THBIX 3a1ad MPUOPUTETOM
ABJISIIOTCS  3aJlaud € SIBHO  3aJaHHOM  (PUBMYECKOW  MOJIEINbIO,
MIO3BOJISIONIME MTPUMEHSTh U3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjieyia Kypca, TaKk ¥ MHTETPUPYS 3HAHUS U3 PA3HBIX Pa3JeioB.
JIisi  KauyecTBEHHBIX 3aJlad  MPUOPUTETOM  SIBIAIOTCS 3aJaHMsl Ha
OoOBbsACHEHHE TIpOTEKaHWs (UUYECKUX SBJICHUA H TIPOIECCOB B
OKpYyJKarolel »KW3HH, TpeOyrolrue BbhIOOpa (PU3HMYECKONH MOMENIH IS
CUTYaIINH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusmu GI'OC COO k marepuaibHO-
TEXHUYECKOMY oOecreueHno y4eOHOro mporecca 0a30BbI ypOBEHD
Kypca (U3MKH Ha YPOBHE CpeaHero ooO1mero oOpa3oBaHUS JIOHKECH
M3Yy4aThCsl B YCIOBUSIX MPEAMETHOTO KaOMHEeTa (DM3HKU WM B YCIOBUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.
B xabuaere Gu3MKM JOIDKHO OBITH HeoOXoaumoe J1abopaTOpHOE
o0opy0BaHuE JIJIsl BBIMOJHEHUS YKa3aHHBIX B TporpaMme Mo (usuke
YYCHUYECKUX MPAKTUIECKUX pabor u JEMOHCTPAIIUOHHOE
o0opy0BaHUE.



JleMoHCTpallMoHHOE 000pynOBaHHE (HOPMUPYETCS B COOTBETCTBHUU
C TMPUHLUIIOM MHUHUMAIBHOM  JIOCTAaTOYHOCTH U  00O€CleurBaeT
MIOCTAHOBKY TEPEUYUCIICHHBIX B TMporpaMme MO0 (QU3MUKE KIHOYEBbIX
JNEMOHCTpAlUA [JI UCCIEHOBAHUS HM3Y4a€MbIX SIBJICHUW U IPOILECCOB,
OMIIUPUYECKUX M  (PYHIAMEHTAJIbHBIX 3aKOHOB, WX TEXHUYECKHUX
IIPUMEHEHHUM.

JlabopaTopHoe 00OpyAOBaHUE I YYCHHUUYECKUX MPAKTHUYECKUX
pabor dopmupyeTrcs B BHJIE€ TEMAaTUYECKUX  KOMIUIEKTOB U
oOecrieunBaeTcsl B pacu€re OJHOTO KOMIUIEKTa Ha JBYX OOYyYaroluXcsl.
TemaTuyeckue KOMILIEKTHI J1a0OPaTOPHOTO 00O0PYAOBAHUS JTOKHBI OBIThH
MOCTPOEHBI HA KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX U HHU(PPOBBIX
npuOOpoOB, a TaKKe KOMITBIOTEPHBIX H3MEPUTENIbHBIX CHUCTEM B BUJEC
1M (ppoBBIX TabOpaTOPHil.

OCHOBHBIMHU TEJISIMH HM3y4eHHUs (PU3UKK B 0OOIIEeM 0Opa3oBaHUU
SBJISIFOTCSL:

e (QopMupoBaHue wuUHTEpecCa M CTPEMIICHHUS OOYy4YaloImUXCsi K

HAyYHOMY M3YYECHUIO MPUPOIBI, PA3BUTUE UX UHTEIUICKTYAJIbHBIX
U TBOPYECKHUX CIIOCOOHOCTE;

e PpAa3BUTHE MPEACTABICHUA O HAYYHOM METOAE TMO3HAHHUS U
dbopmupoBaHue MCCIIEI0BATEIIbCKOTO OTHOULICHHUS K
OKPY’KAIOLIUM SIBJICHUSIM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHHUS Kak pe3yibTaTa
U3Y4YCHUS] OCHOB CTPOCHHS Marepuu H (PyHIaMEHTaJIbHBIX
3aKOHOB (DU3HKHU;

e (opMupoBaHue yMeHUN OOBACHSTH SIBJICHUS C HCIOJIb30BAHUEM
(u3HUecKrX 3HAaHUHM 1 HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue MNpEACTABICHUN O POJU (PUMKHU JUIsI Pa3BUTHUS
JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHA.

JlocTikeHre ATUX Ieel 00ecTieunBaeTCsl PEIICHUEM CIICTYIOITUX
3a/1a4y B MpoIlecce M3ydeHUus: Kypca (DU3UKU HA YPOBHE CPEAHETO OOIIETO
00pa3oBaHUs:

e TpHOOpPETeHHE CHCTeMbl 3HAaHUH 00 oO0mux Qu3nIeCKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOpUSIX, BKIIOYAs MEXAHUKY,
MOJIEKYJISIPHYIO (DU3HKY, HIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY
U DJIEMEHTHI aCTPO(U3UKY;

e (opMupoBaHuE yMEHUN MPUMEHSATH TEOPETUUECCKUE 3HAHUS IS
00BbsCHeHUs] (PU3NYECKUX SIBICHUN B MPUPOJAE U JJIS MPUHSATHUS
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

e OCBOGHHE CMOCOOOB pEIICHUS pa3IWYHBIX 3a7ad C SBHO
3aJlaHHON (PU3MYECKON MOJENbI0, 3a]ad, IO0JIPa3yMEBAIOIINX
CaMOCTOSTENIbHOE CO37aHue (DU3UUYECKON MOJENH, aJeKBaTHOU
YCJIOBUSIM 33]1a4H;

e TMOHMMaHHWE (UMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMYECKUX IPOLECCOB, HX
BJIMSIHUSI HA OKPYKAIOLIYIO CPEANY;

e OBJIAJICHUE METOJIAMH CAMOCTOSITEILHOTO IUIAHUPOBAHUS U
MpOBEACHUS  (PU3NYECKUX  DKCIIEPUMEHTOB, aHAlW3a W
WHTEpHpeTanun UHPOpMAIlUK, OMPEEICHUs JOCTOBEPHOCTU
MIOJIyY€HHOT'O PE3YJIbTaTa;

e CO3JaHME YCIOBHUM JUISI  Pa3BUTUA YMEHUW  IPOEKTHO-
HCCIIEI0BATEIIbCKOW, TBOPUECKOU JIESITETBHOCTH.



Ha usyuenne ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETrO
obmero obpazoBanus orBoautcs 136 gacoB: B 10 kimacce — 68 dacoB (2
yaca B Hezelo), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraemeiii B mporpamme 1o (pusuke nepedeHsb J1abopaToOpHBIX
U MPAKTHUYECKUX PabOT SBISETCS PEKOMEHJIOBAHHBIM, YUYUTENb JElacT
BBIOOpD TMpPOBEJCHUS JIA0OPAaTOPHBIX pPabOT M OMNBITOB C YYETOM
UHIVBUYaJIbHbBIX 0COOEHHOCTEM 00y4JaronInxcs.



COIEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O IO3HAHUSA

®duznka — Hayka o npupoje. HaydHble MeToAbl TO3HAHUS
OKpyXxarmiero mupa. Pojib 3KCEepuMEHTa W TEOpUH B IIPOIECCE
MTO3HAHUS TTPUPOJIbI. DKCIIEPUMEHT B (hPH3HUKE.

MopenupoBanue (¢GU3HMYECKUX SIBJICHUM U TMpolieccoB. Hayunbie
runore3bl. OU3MYecKue 3aKOHbI M TEOpHH. ['paHMIbl NPUMEHUMOCTH
dbu3udecknx 3akoHOB. [IpUHIIMI COOTBETCTBUS.

Pons u mecto ¢u3uku B (POpMHpPOBAHHMH COBPEMEHHOM HAy4YHOM
KapTUHBI MUPA, B TPAKTUUECKOHN JEATEIBHOCTHU JIIOACH.

Jlemoncmpayuu

AHajoroBsie u 1dpoBbIe W3MEPUTEIIBLHBIC PpUOOPHI,
KOMIIBIOTEPHBIC JATUYMKH.

Pa3nen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe JBUXKEHHE. OTHOCUTEIBHOCTh MEXaHHMYECKOTO
nBmxeHus. Cucrema orcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTh (CpelmHSAS CKOPOCTh, MIHOBEHHAs
CKOPOCTh) U YCKOPEHHE MAaTepHAIbHOM TOYKH, MX MPOSKIIMH Ha OCH
cucteMbl KoopauHat. ClioxKeHne MepeMeieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSIMOJIMHEHMHOE JIBUKECHUE.
I'padukm 3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPCHHS, IYTH U
MepeMENICHUs MaTepUaIbHOW TOUYKH OT BPEMEHHU.

CBobosHOE TasieHne. Y CKOpeHHEe CBOOOIHOTO MaCHUS.

KpuBonuuennoe nBuxkeHue. JIBHKEHME MATEPUAIBHOM TOYKHU I10
OKPYHOCTH C ITIOCTOSIHHOM I10 MOJYJIIO CKOPOCTBIO. YTJIOBAsi CKOPOCTb,
JIMHENHAas CKOPOCTBb. [Iepuon u 4acToTa oOparieHus.
LleHTpOCTpEMUTEIBHOE YCKOPEHHUE.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
CIIUJIOMETP, ABWKCHUE CHAPS0B, LIEMHBIC U PEeMEHHBIC MTepeaadH.

Jlemoncmpayuu

Mogenb CHUCTEMBI OTCU€Ta, WJUIIOCTpaldsl KUHEMAaTHYECKUX
XapaKTEPUCTUK JIBUKEHHUS.

IIpeoOpa3zoBanre  JOBMKEHHMH C  HCIOJIB30BAaHHUEM  IPOCTHIX
MEXaHU3MOB.

[Tagenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenune aBrkeHus Teina, OPOIICHHOTO MO YIJIOM K TOPU30HTY
Y TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TIafeHUSI.

Hanpasnenue CKOpoCcTH pHu ABUKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydeHnne HEPABHOMEPHOTO MABMIKEHUSI C LEIbIO OINpeeICHUs
MT'HOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUS] MEXAY IMYTAMH, IPOUICHHBIMU TEJIOM
3a  MOCJHEAOBATEIbHBIE  paBHbIE  MNPOMEXYTKH  BPEMEHU  MpHU
PaBHOYCKOPEHHOM JIBUKEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHne nBMKEHUS IApUKA B BA3KOM KUJIKOCTH.



N3yuenue ABMKEHUS Tena, OPOIIEHHOTO 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 HproToHa st
MaTepUAIIbHBIX TOUYEK.

3akoH BcemupHOro TaroteHus. Cuima  Tsokectn.  Ilepsad
KOCMHYECKast CKOPOCTb.

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

Tpenne. Buasl Tpenust (MOKOs, CKOJbXKEHMs, KaueHus). Cuiia
TpeHusa. Cyxoe TpeHue. Cuna TpeHUsl CKOJIbKEHUS U CUJIa TPEHUSI TTOKOSL.
Kosddumment tpenus. Cuia CONpOTHBICHHUS MpPU JBUKEHUU Tela B
AKUJKOCTH WJIH Tase.

[TocTynarenbHOe U BpalaTeIbHOE ABUKEHUE a0COIOTHO TBEPIOTO
Tea.

MOMEHT cuiIBl OTHOCHUTEIBHO OCH BpauleHus. I[limedo Ccuibl
Y ci1oBuUsl paBHOBECUS TBEPAOIO TEA.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHE:
IOJIIUITHUKH, IBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBus paBHOBECUS TBEPAOTro Teia. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomol

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HUccnenoBanne 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HUKAOUIMX B
PY>XKUHE U PE3NHOBOM 00pasiie, OT Ux JAepopMaliuu.

HccnenoBanue ycinoBuii paBHOBECUS TBEPIAOTO TeNa, UMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NmMnynbc MaTtepuallbHOW TOYKM (Tesa), CUCTEMbl MaTEpUaTIbHBIX
To4YeK. IMIMynbC CUIIbI 1 U3MEHEHUE UMITYJIbCa Teja. 3aKOH COXPaHEHUs
UMITyJIbCa. PEakTUBHOE IBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunetndeckass oHeprusi MarepuaibHOW TOoukH. Teopema 00
W3MEHEHUH KHHETUYECKON SHEPTHUH.

[TorenunanbHasgs osHeprud. IloTeHnmanpHass SHEpPrus  ynpyro
nedhopMupoBaHHON TPy uHBL. [loTeHIManbHas PHEPrus Tena BOIW3H
MOBEPXHOCTH 3EMJIH.

[ToTenmuanpHbie W HEMOTCHIHMAIbHBIE CHIBL. CBs3b PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTUHU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuuecKkre yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHUE: BOJIOMET,
KOTEP, NPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[Tepexoa MOTEHITMATBHOMN YHEPTUH B KWHETHYECKYIO H OOpPaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopHwvie pabomuoi

N3yuenne abOCOMIOTHO HEYNPYroro yjaapa ¢ TOMOIIbIO JABYX
OJIMHAKOBBIX HUTSIHBIX MAsSTHUKOB.

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

Paznen 3. MoJsekyJsipaasi pu3uka 1 TEepMOJIMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHUH U UX
onbITHOE 0O00ocHOBaHue. bpoyHoBckoe aBmxenue. Auddysus. Xapakrep
JNBIKCHUST M B3aUMOJCHCTBHS YacCTUIl BellecTBa. MOJEIM CTPOEHUs
ra3oB, KUJIKOCTEH W TBEPABIX TeT U OOBSICHEHHWE CBOMCTB BEIIECTBA Ha
OCHOBE JTUX Mojenei. Macca u pasmepbl Monekyid. KoaumdyecTBo
BemlectBa. [locTtositHHas ABoraapo.

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

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU UJEATBHOTO ra3a. AOCONIOTHAs TeMIeparypa Kak
Mepa CpeaHEell KHHETUYECKOW SHEPruu TEIUIOBOTO ABUKECHHSI YACTHI]
raza. Illkana temneparyp KenbBuHa. ['a30Bbie 3aKOHBI. YpaBHEHHE
MenpaeneeBa—Kianelipona. 3akon JlanpToHa. M301polieccsl B UaeaIbHOM
ra3e ¢ TIIOCTOSHHBIM  KOJMYECTBOM  BemiecTBa. [ 'paduyeckoe
IpeICTaBIIEHHE U30IIPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHuueckue  yCTpOMCTBA M IPAKTUYECKOE  IIPUMEHEHHE:
TepMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, AOKa3bIBAIOIIME JHCKPETHOE CTPOEHHWE  BELIECTBA,
doTorpaduu MOJIEKYT OPraHUISCKUX COSTUHECHUI.

OnbIThl 110 U HY3UN KUIAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO ABHIKCHHS.

Mogens onbita llTepHa.

OnbIThl, OKa3bIBAIOUIME CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMO/ICCTBUS.

Mogenb, WILTIOCTpUPYIOLAs MPUPOY JaBJICHUS ra3a Ha CTEHKHU
cocyna.

OnbIThl, WUTIOCTPUPYIOIIUE YPABHEHHE COCTOSIHUSI HJI€AIBHOTO
rasa, U30IpOLECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Onpenenenue Macchl BO3JyXa B KIACCHOW KOMHATE€ HAa OCHOBE
M3MEpPEeHN 00bEMa KOMHATBI, JaBJICHUS U TEMIIEPATYPhI BO3/IyXa B HEH.

UccnenoBanne 3aBUCUMOCTH MEXIY MapaMeTpaMUd COCTOSIHHS
Pa3pEXKEHHOTO rasa.

Tema 2. OcHoebl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BrayTpeHnHnsis DHEPIUs
TEPMOJIMHAMUYECKONW CHUCTEMBI U CIOocOObl €€ m3MeHeHus. KomudecTo



TEIJIOTHl W paboTa. BHYTpeHHsAsT 3HEprusi OJHOATOMHOTO HJEaIbHOTO
ra3za. Buael Tenonepenadn: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3IIYyUEHUE.
VYienebHast TEIIOEMKOCTh BemiecTBa. KonMyecTBO TEIUIOTHI  MOpH
TeIIonepeaaye.

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

Bropoii 3akon TtepMmoaumHamuku. HeoOpaTumocTh mpoleccoB B
IpUPOJIE.

TennoBele MamuHbl. [IpUHIUIIBI ACHCTBHUS TEIJIOBBIX MAIHH.
[IpeoOpazoBanusi sHepruv B TEIUIOBBIX MamuHax. Koaddumuent
noJIe3HOro AeuctBus TemwioBod wmamuHbl. [ukn Kapro wu  ero
KO DUIIMEHT TMOJIE3HOTO  JIEUCTBUS.  DKOJIOTMUECKHE  MPOOJIEMBI
TEIJIOPHEPTETUKHU.

TexHuueckre yCTpOMCTBA U IPAKTUUECKOE IPUMEHEHUE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEHW SHEpPrUM Tella MPH COBEPIICHUU PAOOTHI:
BBUIET TPOOKM U3 OYTBUIKM TMOJ JEWCTBHEM CXXaTOro BO3ayXa,
HarpeBaHue dQupa B  JIATYHHOM  TpyOke  myTéM  TpEeHHUS
(BUICOIEMOHCTpAITHS).

N3MeHeHne BHYTPEHHEW »Hepru (TeMIeparypbl) Tella MpH
TeIUIonepeaaye.

OnbIT N0 aiabaTHOMY PACHIUPEHHIO BO3/1yXa (OIBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoil TypOHWHBI, JBUTATENsI BHYTPEHHETO CTOPaHMUS,
PEAKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOU TENI0EMKOCTH.

Tema 3. Acpecammnwie cocmosanusn eeuwecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u KoHAeHcauus. Vcnmapenwe U KUICHHE.
AOGcoioTHas M1 OTHOCUTENbHAS BIAKHOCTh BO3ayxa. HachleHHbIi map.
VYaenpHas TemioTa mapooOpa3oBaHM. 3aBUCHUMOCTb TEMIIEpPaTyphI
KUIICHHS OT JABJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdubie Tena. AHU30TPOIUS
CBOMCTB KpucTauioB. JKunkue kpucrtamibl. COBpeMEHHbIE MaTepHabl.
[lmaBnenne w KpuctauM3anus. YJIeJbHas TEIUIOTa IUIABJICHUS.
CyOaumarus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuuecknue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
TUTPOMETP U IICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU IIOJYYEHHUS
COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJIE HAHOMATEpPUAIIOB, W
HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIIICHHBIX TAPOB.

Kurnenue npu noHMKEHHOM JaBJICHUU.

Crioco0Obl U3MepeHus BIAXKHOCTH.

HaGnronenue HarpeBaHuss ©  IUIABJICHHS  KPUCTAJUTMUECKOTO
BEIIECTBA.

JleMOHCTpanusi KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



I/I3M€pCHI/IC OTHOCHUTEIBHOM BIAXKHOCTH BO3ayXxa.

Paznen 4. JjeKTpoAMHAMMKA
Tema 1. dnekmpocmamuxa
OnekTpu3anms  Ten.  JJNEeKTpuyeckud  3apan. JlBa  Buaa

AJIEKTPUYECKUX 3aps0B. ITIpoBOIHUKH, JTADJICKTPUKHU 5|
MOJIYIPOBOAHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.
B3aumoneiicteue 3apsa0B. 3aKkoH Kynona. ToueuHbIl

ANEKTPUYECKUN  3apsa.  ODJEKTpudyeckoe mnoje.  HampskE€HHOCTH
ANEKTPUYECKOTO MOoJs. [IpuHIUII Cynepno3uuun 3JIEKTPUYECKUX TOJIEH.
JInHK HaNPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGorta cun snekrpoctatnueckoro mnois. [lorennuman. PasHocTh
nOTEeHUUANOB. [IpOBONHUKM W JUAIEKTPUKU B BJIEKTPOCTATUYECKOM
noJsie. /J{udnekTpruueckas NpOHUIIAEMOCTb.

OnektpoémkocTb.  KoHaeHcatop.  DNEKTPOEMKOCTh  ILIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckne  yCTpoOWCTBA W MPAKTUYECKOE  MPHUMEHEHUE:
3JIEKTPOCKOIL, JIEKTPOMETP, JIEKTPOCTATUYECKas 3alIUTa, 3a3EMIICHUE
AIEKTPONPUOOPOB, KOHACHCATOP, KOMHPOBAJIBHBIN ammapar, CTpyHHBIH
IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS AIIEKTPOMETPA.

B3anmoneiicTBre Ha3EKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

JINBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH  IUUIOCKOTO  KOHJIEHCATopa  OT
IUIOIIAIA TIJIACTUH, PACCTOSIHUSI MEXAY HUMH W JIUDJIEKTPHUYECKON
POHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuveckuii mox. Toku 6 paznuunvix
cpeoax

OJIEKTPUYECKUM TOK. YCJIOBHUS CYHIECTBOBAHUSL JJIEKTPUUYECKOTO
Toka. Mlctounuku Toka. Cuna Toka. ITocTOSTHHBIN TOK.

Hanpspkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE  COMPOTUBIICHUE.  YJEIbHOE  CONPOTUBIICHHE
BeuecTsa. [locnenoBarenbHoe, napaaieabHOe, CMENIAHHOE COCIMHEHUE
IPOBOJHUKOB.

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

DJIEKTPOJIBUKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHUE UCTOYHUKA
Toka. 3akoH Owma Uil MOJHON (3aMKHYTOM) SJIEKTPUYECKOM IIEIH.
KopoTtkoe 3aMbikaHue.

DJIEKTPOHHAsI MPOBOJUMOCTb TBEPABIX METAIOB. 3aBUCHUMOCTD
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonmynpoBonuuku. CoOCTBEHHAass W NpPUMECHAs MPOBOAUMOCTD
nosiynpoBogHuKoB. CBoicTBa p-N-nepexona. I[lomynpoBoaHUKOBBIE
IPUOOPHI.

DNEeKTpUYECKUd TOK B PacTBOpaXx M paciiaBax 3JIEKTPOIUTOB.
DNEKTPOIIUTHYECKAS TUCCOIUAIUS. DIECKTPOJIN3.

Onexktpuyeckuid  Tok B razax.  CaMoCTOSTENbHBIA U
HECaMOCTOATENbHBIN pa3psa. Monnus. [Liazma.

Texnuueckue  ycTpolicTBA UM MPAKTHUYECKOE  MPUMEHEHHE:
aMIepMmeTp, BOJIbTMETD, peocrar, MCTOYHUKHU TOKa,
AJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, DIEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETpP  CONPOTUBIICHHUS, BAKYYMHBIH JHON, TEPMHUCTOPHI H
(bOoTOpE3UCTOPHI, MOTYIPOBOJHUKOBBIN AHO/I, TaJbBAHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKA U HaMPSKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS HUIUHAPUYECKUX IMPOBOJHUKOB OT
JUTMHBI, TUTOIIA/IM MONIEPEYHOT0 CEYEHUS U MaTepHala.

CwMmeliaHHOE CO€IMHEHUE MTPOBOITHUKOB.

[Ipsmoe  u3MepeHue  2EKTpoABMXKymIeH  cuibl.  KopoTkoe
3aMbIKaHUE TallbBAHMYECKOTO DJJIEMEHTAa M OLIEHKa BHYTPEHHETO
COTPOTHUBJICHUS.

3aBUCUMOCTH CONPOTHUBJICHHS] METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTH AIIEKTPOIUTOB.

HckpoBoit pa3psii v MPOBOIMMOCTh BO3TyXa.

OmHOCTOPOHHSISI MPOBOAMMOCTD JTNO/A.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenune cMemaHHOTrO COeTMHEHUS PE3UCTOPOB.

N3mepenne 5>IeKTpOABUKYIEH CHUJIIbI HMCTOYHHUKA TOKAa M €ro
BHYTPEHHETO COMPOTHUBIICHHUS.

Habmronenue amexTpoiusa.

MexknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku ©O6azoBoro ypoBHs B 10 kimacce
OCYIIECTBIISIETCSL ¢ YUETOM COJIEPXKATEIBHBIX MEXIPEIMETHBIX CBS3EH C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonamus, CBS3aHHBIE C H3YUYCHHEM METOJIOB
HAyYHOTO TIO3HAHUSA: SBJICHHE, HAY4YHbIA (DaKT, TUNOTE3a, (PU3MUecKas
BEJIMYMHA, 3aKOH, TEOpHUs, HAOIIOIeHNE, IKCIIEPUMEHT, MOJICIIMPOBAHHUE,
MOJIeJb, U3MEPEHHE.

Mamemamuxa: penieHUe CUCTEMbl YPaBHEHHM, IMHEWHAS QYHKIINS,
napabona, runepOosa, ux rpa@uKkd U CBOWMCTBA, TPUTOHOMETPUUECKHE
GyHKIIMK:  CHUHYC, KOCHMHYC, TaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXJIECTBO, BEKTOPhI M MX MPOEKIUU HA OCHU
KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonoecus: mexannueckoe IBIKEHUE B )KUBOU mpupoje, muddysus,
OCMOC, TEIJIOOOMEH JKMBBIX OpPraHW3MOB (BHJBI TeIIONEpEIadH,
TETJIOBOE PAaBHOBECHE), DJIEKTPUUECKHE SIBJICHHS B )KHBOU MPUPO/IC.

Xumus: NHACKPETHOE CTPOCHHME BEIIECTBA, CTPOCHUE aTOMOB H
MOJICKYJI, MOJIb BEIECTBAa, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA
TBEPABIX TEJI, )KUIAKOCTEM M Ta30B, 3JEKTPUYECKUE CBOWCTBA METAJUIOB,
AIEKTPOTUTUIECKAS JTUCCOIMAIINS, TajTbBaHUKA.

l'eoepagus: BnaxHOCTh BO3/IyXa, BETPHI, 0ApOMETP, TEPMOMETP.



Texnonoeus: mpeoOpa3oBaHuWE JABW)KEHUH C HMCHOJb30BaHUEM
MEXaHU3MOB, YYET TpPEHHUS B TEXHUKE, MOJIIMIHUKUA, HCIOJIb30BAHHE
3aKOHA COXpPAaHEHUS UMITYJIbca B TEXHHUKE (pakeTa, BOAOMET U JIpyrue),
JBUTATEIb BHYTPEHHETO CropaHusi, mapoBas TypOuHa, OBITOBOM
XOJIOIUIIbHUK, KOHAUIIMOHEP, TEXHOJIOTMH TIOJYYEeHHUS] COBPEMEHHBIX
MaTepUalioB, B TOM 4YHUCJIE HAHOMATEPUAIOB, W HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHUE 3JIEKTPONPUOOPOB, KCEPOKC,

CTPYHHBIH IPUHTED, AJIEKTPOHArpeBaTEeIbHbIC npuOOPHI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.
11 KUIIACC

Paznen 4. JjeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

ITocrosiHHBbIE MarHUTHL. B3anMoJelcTBUE MOCTOSTHHBIX MarHUTOB.
MarautHoe mnone. Bekrop MarHuTHOM — MHAYKUMH.  [IpuHOMD
CyHEpPHO3ULIMM MArHUTHBIX ToJie. JIMHUM MAarHUTHOW WHAYKIHU.
KapTtuna nHMI MarHUTHOW UHAYKIIUU TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarHutHo€ 1oJie MPOBOAHUKA ¢ TOKOM. KapTuHa TMHUN UHIAYKIUH
MAarHuTHOTO TOJI JUIMHHOTO TPSIMOTO MPOBOJHHUKA H 3aMKHYTOTO
KOJIBLIEBOTO TMPOBOJIHMKA, KaTymlku ¢ TokoM. OmblT Opcrena.
B3aumoenicTBre IpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJ b U HalpaBJICHUE.

Cuina JlopeHua, e€ MOAyJb U HalpaBlIeHUE. J[BUKEHHE 3apsyKEHHOM
YaCTHIIBI B OJJHOPOJHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

SBneHne  »sneKTpoMarHuTHOM — wHAYKOWMU. IloTok  Bekropa
MAarHuTHOW WHAYKIUMU. OJEKTPOABWXKYIAS CHUJIAa HWHIYKIHHU. 3aKOH
aneKTpoMarHuTHou uHaykuu dapanes.

BuxpeBoe anekTpudeckoe Mmoje.  DIEKTPOJBHXKYIIAs  Ccujia
UHIYKLIHWHU B MPOBOJAHUKE, ABMKYIIEMCS MOCTYHATEIbHO B OAHOPOIHOM
MarHMTHOM IIOJIE.

[Ipasuo Jlenua.

NHayKTUBHOCTh. SIBJI€HHME CAMOMHIAYKUHUH. OJIEKTPOJBUXKYILAS
CUJIa CAMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuuecknue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHE:

MTOCTOSTHHBIC MAarHuThlI, AIIEKTPOMAarHuTHI, 3JIEKTPOJIBUTATEIb,
YCKOPUTEHU AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TEYb.
Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIIOHEHHE 3JIEKTPOHHOTO MTyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIIMX MAarHUTHOTO TTOJIS.

B3anmonenicTBrue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHME PNIEKTPOMArHUTHON UHIAYKIIUU.

[IpaBuo Jlenua.

3aBUCHUMOCTh BJIEKTPOJBIKYIIEH CHUJIbl WHIYKIHU OT CKOPOCTH
W3MEHEHHUSI MATHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.



Yuenuueckuii sxcnepumenm, n1abopamophule pabomuol

N3ydyeHne MarHuTHOTO I0JIs KaTyIIKU C TOKOM.

HccnenoBanue nercTBUs HOCTOSSHHOIO MAarHUTa Ha PaMKy € TOKOM.
Hccnenosanue sBiIeHUs JIEKTPOMATHUTHON UHAYKIIHH.

Pa3nen 5. Kojie0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONEOAHUS

Koneb6arenbnast cuctema. CBoOOIHbIE MEXaHUYECKUE KOJeOaHUSI.
Napmonnyeckue konebanus. Ilepwon, wacrora, amrumTyna u  (dasa
kojeOanuii. [lpyXuHHBIH MasATHUK. MareMaTU4eCKUil  MasTHHK.
VYpaBHeHue rapMoHuUYecKkux KojeOanuil. [IpeBpaieHue 3Hepruu mpu
rapMOHUYECKUX KOJIEOAHUSIX.

KonebGarenbupiit  koHTYp.  CBOOOJHBIE  AJIEKTPOMATHUTHBIC
Koje0aHusl B HJICaTbHOM KOJeOATebHOM KOHTYpe. AHAJIOTHS MEXKIY
MEXaHUYECKUMU M JJIEKTPOMArHUTHBIMU  KoyieOaHusMmu. Dopmyiia
TomcoHa. 3aKOH COXpaHEHMsI SHEPIHMH B HJICAJTHLHOM KOJIeOATEIHLHOM

KOHTYpE.
[IpeacraBinenre o 3aTyXawIIMX KoJieOaHUsX. BBIHYKIEHHBIC
MEXaHUYECKHUE KoJIeOaHusl. Pe3onaHc. BriHyX1€eHHbBIE

AJIIEKTPOMATHUTHBIE KOJICOaHUSI.

ITepemennslil Tok. CUHYCOUIANIBHBIA TEPEMEHHBIA TOK. MOIIIHOCTB
NEPEMEHHOT0 TOKA. AMIUIUTYJHOE U JEHCTBYIOIIEE 3HAUYEHUE CUJIbI TOKA
Y HaIpsHKEHUS.

Tpancpopmarop. [IpousBojacTBo, mepenaya ©  MNOTpeOlieHHE
ANEKTPUYECKON JHEPTHH. OJKOJIOTMYECKUE PUCKUA IPU TMPOU3BOACTBE
anekTposHepruu.  KynbTypa  HCHONB30BAHHMS  AIEKTPOIHEPTUHM B
IIOBCETHEBHOM KU3HU.

TexHuuecknue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHUE:
JJIEKTPUYECKUN 3BOHOK, TE€HEpaTrop MEPEMEHHOIO0 TOKa, JIMHUHU
3JIEKTponepeaay.

Jlemoncmpayuu

WccnenoBanue mapaMeTpoB KosieOaTeTbHOM CUCTEMbI (TTPY>KUHHBIN
WM MAaT€MATUYECKU MAasiTHUK).

Habmronenue 3aryxaromux KojieOaHHH.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuusiorpaMMbl  (3aBUCUMOCTH  CUJIBI TOKA W HAIpPSHKEHUS OT
BPEMEHU) JJIs1 AJIEKTPOMATrHUTHBIX KOJICOaHUIA.

Pe3onanc 1mpu mocienoBaTENbHOM — COCAMHEHUM — PE3UCTOPA,
KaTYyIIKA UHAYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb JIMHUY 3JIEKTPONEPENAYN.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue 3aBUCMMOCTH TIEPHOJa MaJIbIX KoJieOaHUM Tpy3a Ha
HUTHU OT JJIMHBI HUTH U MAacChl Tpy3a.

HccnegoBanne mepeMEHHOr0 TOKa B LIENM W3 NOCIEAOBATEIIBHO
COCIMHEHHBIX KOHJICHCATOPA, KAaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60JIHbL

Mexannueckrue BOJIHBIL, YCJIOBUs pacnpocTtpaHeHus. llepuon.
CkopocTh  pacnpocTpaHeHUss W JJiMHA BOJIHBL llomepeunsie U



OpOJOoJibHbIE BOJHBL. MHTepdepenuuss u audpakuus MeXxaHUYECKUX
BOJIH.

3Byk. CkopocTh 3Byka. ['poMkocTh 3Byka. BricoTa ToHa. TemOp
3BYKa.

DJIEKTPOMarHuTHBIE BOJIHBI. YcnoBus U3IIyYEHUS
ANIEKTPOMATrHUTHBIX BOJH. B3aumuas opuentanus BektopoB E, B, V B
ANEKTPOMAarHuTHOM BOJHE. (CBOMCTBA  3JIEKTPOMArHUTHBIX  BOJIH:
OTpak€Hue, MPeOMIICHHE, MOoJsIpu3anus, AUPpaKius, HHTEPPEPEeHIIHS.
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTPOMAarHUTHBIX BOJIH. [IpuMeHeHNE 2IeKTpOMarHuTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHLIMIBI paguOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEBI.

TexHuyeckue  ycTpoWCTBA W INPAKTUYECKOE  NPHUMEHEHUE:
MY3bIKaJIbHBIE MHCTPYMEHTHI, YIbTPa3BYKOBAsI TUATHOCTUKA B TEXHUKE U
MEJUIMHE, pajap, paJuonNpUEMHHUK, TEJIEeBU30p, AaHTeHHa, TeiaedoH,
CBY-neusb.

Jlemoncmpayuu

OOpa3oBaHue M PACHPOCTPAHEHHE IMOMEPEUHBIX U MPOAOIHHBIX
BOJIH.

Kone6umromieecst Teo Kak UCTOYHHK 3BYKa.

Hab6nronenue orpakeHus: M peIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaGnronenue CBsI3M TPOMKOCTH 3ByKa H  BBICOTHI TOHA C
aMIUTUTYION M 4aCTOTOU KOJICOAHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJH: OTPaKCHUE,
pesioMJICHUE, MOJspu3alus, JudpaKius, nHTephepeHITus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpamMonrMHEHHOE pacpoOCTpaHEHUE CBETA
B OJIHOpOAHOM cpene. JIyu cBera. ToueyHbId HCTOYHHUK CBETA.

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

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHUSI CBETa. AOCOIIOTHBIM
nokazarenp  npenomsieHus.  [lolHoe — BHYyTpeHHEE  OTpa)kKEHHE.
[IpenenbHBIN yToJI MOJTHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcust ceeta. CioxHBIN cocTaB Oenoro cBeta. LIBer.

Coluparomue U pacceuBaroniyue JUH3b. ToHkas nuH3a. DokycHoe
pacCcToOssHUE MW OITHYECKas CuWia TOHKOW JimH3bL. [locTpoeHue
U300pKEHUN B COOMpAIONIMX M pacCeUBaIOMIMX JUH3ax. Dopmyia
TOHKOM JIMH3BI. Y BEJIMUCHUE, TaBa€MOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass omrtuka. UWuTepdepenmms  cBera.  KorepeHTHbIE
WCTOYHHUKHU. YCJIOBHUS HAOMIONCHUS MaKCUMyMOB W MHHHMYMOB B
UHTEepHEPEHITMOHHOW KapTHUHE OT JBYX CHH(pa3HBIX KOTEPEHTHBIX
HMCTOYHUKOB.

Hudpakuus  cBera.  Judpakmuonnas  pemérka.  YciaoBue
HaOIIOACHUS TJIIaBHBIX MAaKCUMYMOB TPU MaJCHHH MOHOXPOMATHYECKOTO
cBeTa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.



TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: OYKH,
nyna, ¢oToanmapar, MPOSKIIMOHHBIN ammapaT, MHUKPOCKOI, TEJIECKOII,
BOJIOKOHHAs OTTHUKA, TU(GPAKITMOHHAS PEIIETKA, ITOISIPOUI.

Jlemoncmpayuu

[IpssMonuHEHOE pacIpOCTpaHEHHE, OTPAKEHUE U IIPEIOMIICHHE
cBeta. OnTUYecKre NpuOOPHI.

[ToaHOE BHYTpEeHHEE OTpaskeHue. Moiesib CBETOBO/A.

UccnenoBanue cBONCTB H300pakeHUH B JIMH3aX.

Mopenu MUKpOCKoTa, TEJIECKOIA.

Habmronenue natepdepeHnm crera.

Habmronenue nudpakiuu cBera.

Habmronenue nucnepcuu cBera.

[Tonydenne criekTpa ¢ MOMOIIBIO TIPU3MBI.

[Tonydenue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nossipu3anium cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue mokazaresns npeoMIeHUs CTEKIIa.

HccnenoBanue cBONCTB H300pakKeHUH B JIMH3aX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBLHONM TEOPUU OTHOCHUTEJIbHOCTH
I'panuipl MPUMEHUMOCTH KJlaccuueckol mexaHukd. [loctynaTel
CIIEHIHAIIBHOM TEOPUHU OTHOCUTEIBHOCTUA: WHBAPUAHTHOCTh MOJYJIS
CKOpPOCTH CBETA B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHHE BpPEMEHU W
COKpAILEHUE JIJTUHBI.
DHEprust U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.
CBsi3b Macchl C YHEPTUEN U UMITYJILCOM PEJISITUBUCTCKON YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmovl K6AHM OGO ONMUKU

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

OtkpeiTie u wuccneaoBanue Qororddexra. Ombiter A. T
CroneroBa. 3akoHbl (Qotodddexra. VYpaBHeHue OUHIITEHHA I
doTtorddexra. «KpacHas rpanuna» gporordpdexra.

JlaBnenue ceera. OnbiThl 1. H. JIeGenera.

XHUMHYECKOE ICUCTBUE CBETA.

TexHuuecknue  yCTpOMCTBA M IPAKTUYECKOE  IPUMEHEHHE:
dboTodEMEHT, POTOAATUHK, COTHEUHAs OaTapesi, CBETOAHO/I.

Jlemoncmpayuu

®otor(h(PexT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMHET0 (GoTod¢deKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnwiTel Pesepdopaa mo paccessHuio o -
yactull. [Lranerapnas moxaens aroma. Iloctymarel bopa. U3nyuenue u
moTJIoNeHne (POTOHOB MPHU MEPEX0/Ie aTOMA C OJHOTO YPOBHS YHEPTUU Ha
npyroii. Bunbl ciektpoB. CIIeKTp YpOBHEW SHEPruy aToMa BOJI0PO/Ia.



BonnoBeie cBolictBa yactul. Bomubel ne bpois. KopnyckymnsipHo-
BOJIHOBOU AyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.

TexHuyeckue  yCcTpoWCTBA W MPAKTUYECKOE  MPHUMEHEHUE:
CIEKTpaJIbHBIA aHau3 (CIEKTPOCKOI ), J1a3ep, KBAHTOBBINA KOMITBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB UBITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

Habmronenue nuHeHYaTOro CriekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKa3bIBAIOIIME CJIOKHOCTh CTPOCHHUS  SApA.
OtkpeiTHe panuoakTuBHOCTU. OmbIThl Peszepdopna mo ompeneneHuto
cocTaBa paJMoakTUBHOrO u3nyudeHusa. CBoiicTBa anbda-, 6eTa-, ramma-
U3JIyuyeHUs. BiausHue paquoakTUBHOCTH HA KUBBIE OPTaHU3MBL.

OtkpblTHE TIPpOTOHA W HeUTpoHa. HykIIOHHas Moaens sapa
['eitzen6epra—Banenxo. 3apsia sapa. MaccoBoe umucio siapa. M3otormsl.

Anbba-pacnaa. OJEKTPOHHBIM U TMO3UTPOHHBIN OeTa-pacma.
I'amma-n3nyuyenne. 3aKOH paJIMOaKTUBHOIO pacnaja.

DHeprus CBsi3W HYKIIOHOB B simpe. SnepHble cuiibl. JlepekT macchl
saapa.

SnepHble peakuuu. JleneHre u CUHTES sI€ep.

SAnepubiit  peaktop. Tepmosimepusii  cunTe3. [IpobGrembr u
NEPCIEKTUBBI AJIEPHOM SHEPTE€TUKU. DKOJOTUYECKHE ACIEKThI SAECPHOMN
SHEPreTUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

Mertoabl HAOIIOACHUS ¥ PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

dyHaamMeHTalbHBIe  B3auMojckhcTBusa. EauHCTBO  (Dmzmueckoit
KapTUHBI MHpA.

TexHuueckne yCTpOMCTBA U MTPAKTUUYECKOE IPUMEHEHUE: JO3UMETD,
Kamepa BuiibcoHa, simepHbIit peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CU€TUrK MOHUBHPYIOIINX YACTHII.

Yuenuueckuui sxcnepumenm, nabopamopnvie pabomol

UccnenoBanue TpekoB 4acTull (110 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUH. [IpHUKIaTHOE U MUPOBO33PEHUYECKOE
3HAYECHHUE aCTPOHOMMUH.

Bun 3Bé3mHoro neba. Co3Be3mus, SpKHUE 3BE3JBI, IIAHETHI, HX
BUIUMOE JIBUKCHHUE.

ConiHe4Has cucrema.

Connne. ConHewyHass akTUBHOCTh. Mcrounuk sHeprum CoJiHIIA U
3BE31.  3BE3IbI, WX OCHOBHBIE  XapakTepuCTUKH. Jluarpamma
«CHEKTpaJbHbIM  KJIAaCC  —  CBETUMOCTHY. 3BE3AbI  TJIABHOM
MOCJIEIOBAaTEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JI 3BE3[
[JIaBHOM  MOCJIENOBATEIIbHOCTU.  BHYTpeHHee  CTpoeHHe  3BE3L.
CoBpeMeHHBIE TIPE/ICTABICHUS O TPOUCXOKIACHUM U HBOJIOIIMU COJTHIIA U
3BE3/1. DTalbl )KU3HU 3BE3.



Mueunsii [lyte — nHama ['anaktuka. IlonokeHune W JIBUKEHUE
Connua B lamaktuke. Tumbl ramakTuk. PaguoramakTUKM W KBa3apsbl.
YépHbie AbIPHI B gApax TajlaKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa006ma. Pazberanue
ranakTuk. Teopust bonbmoro B3psiBa. PEMKTOBOE U3TyUYeHHUE.

MacmraOHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaGnronenuss HEBOOPYKEHHBIM — IJ1a30M  C  KCIOJIb30BAHUEM
KOMITBIOTEPHBIX TMPUIIOKEHUM I ONpe/eNieHus MOJI0KEeHUS HeOEeCHBIX
O0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3qusi CeBepHOro
NOJIyLIApUs U APKUE 3BE3/IBI.

Habmronenus B teneckon Jlynsl, muranet, Miteanoro Ilytu.

O6o01maronee NoBToOpeHue

Ponb ¢usuku 1 acTpOHOMHHM B 9KOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON U 3TUYECKOM chepax NesTeIbHOCTH YeJIOBEKa, pOJib U MECTO
GU3UKKM U aCTPOHOMHUHM B COBPEMEHHON HAy4dyHOW KapTWHE MHpa, POJib
¢dusnueckoit Teopun B (HOPMHUPOBAHMM MPEACTABICHUN O (PU3MUECKOU
KapTUHE MHUpPA, MECTO (PU3UYECKOW KapTUHBI MHUpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPO/IE.

MexknpeaMeTHbIE CBSA3H

N3yuenne kypca ¢usuku O6azoBoro ypoBHs B 11 kiacce
OCYILECTBIIETCS ¢ YUYETOM COAEPHKATEIBHBIX MEKIIPEIMETHBIX CBS3ECU C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meowcnpeomemnvie nonamus, CBS3aHHBIE C H3YYCHHEM METOJIOB
HAyYHOTO TIO3HAHUSA: SBJICHHE, HAy4YHbIH (haKT, TUNOTE3a, (PU3MUecKas
BEJMYMHA, 3aKOH, TEOpHUs, HAOII0JIEHUE, IKCIIEPUMEHT, MOJICIIMPOBAHUE,
MOJIEJIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMBI YPaBHEHUM,
TPUTOHOMETpUUYECKHE (DYHKIIMHU: CUHYC, KOCHUHYC, TaHT€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKLIHNHU HA
OCHM KOOPAMHAT, CJIOXKEHHE BEKTOPOB, IPOU3BOJIHBIE SIIEMEHTAPHBIX
GyHKIMNA, TpU3HAKA TOJIOOUS TPEYTOJILHUKOB, OMpENesieHre IUIONIaan
iockux puryp u o6bEMa Te.

buonocusa:  >nekTpuyeckne  ABJICHUS B KHUBOM  MPUPOIE,
KojeOaTeNbHbIe JBIKECHUS B JKHBOW TMPHUPOJE, ONTHYECKUE SIBJICHUS B
YKABOM IIPUPOJE, ACUCTBUE PAIUALIMU HA )KUBbIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTypa
TBEPIBIX TEJ, MEXaHU3Mbl OOpPA30BaHUS KPHUCTALTMYECKON PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: marHuTHBIE TIONIOCA 3EMITH, 3aJIeKU MArHUTHBIX PYII,
doToCHEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICCHUH.

Texunonozcus: NVMHUM DIEKTPONEPENAY, TEHEPATOP NEPEMEHHOTO
TOKa, 3JIEKTPOJABUTrATElIb, MHAYKIMOHHAS TI€Yb, pajap, PaaAuONPUEMHUK,
TEJIeBU30p, aHTeHHa, Tenedon, CBY-meuyb, MPOEKIMOHHBIN ammapar,
BOJIOKOHHAs OINTHKA, COJIHEYHAas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
IHO PU3UKE HA YPOBHE CPEJHEI'O OBHLIEI'O
OBPA30BAHUA

OcBoernne yudeOHoOro mnpenMera «Dusmka» Ha ypOBHE CPEIHETO
obmero oOpazoBanus (0a30BBIM  YpPOBEHb) JOJDKHO 00ECIICYUTh
TOCTHKCHHE CIEAYIONTNX TUIHOCTHBIX, METAIIPEIMETHBIX U TIPEAMETHBIX
o0pa3oBaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS y4eOHOTO mpeamMeTa « Du3nKay
JNOJDKHBI ~ OTpakaTb TOTOBHOCTh M CIOCOOHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIIMEH JTUYHOCTH,
CUCTEMOWM IIEHHOCTHBIX  OpPHUEHTAllUi, TMO3UTHUBHBIX BHYTPEHHUX
yOeKICHUH, COOTBETCTBYIOIIHNX TPaIUIIMOHHBIM LEHHOCTSM
POCCUHCKOTO OOIIEeCTBA, PaCHIMPEHUE KU3HEHHOIO OIbITa W OIbITa
NEATEIbHOCTY B MPOLIECCe pealiv3alldd OCHOBHBIX  HamlpaBJCHUU
BOCIIUTATEIBHOMN JACSATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAAHCKOW MO3UIMK OOYYaIOIIerocs Kak
AKTUBHOTO U OTBETCTBEHHOTO YJIEHa POCCUHUCKOTO OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIICUEIOBEUECKUX TYMAHUCTUYECKUX U
JTEMOKPATHUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B HHTEpEcax
rpaXIaHCKOTO  OOINEeCTBa, y4yacTBOBAaTbh B  CAMOYINPABJICHUU B
00pa3oBaTeNbHON OpraHu3aluy;

YMEHHE B3aWMOJICUCTBOBATh C COLMAIBHBIMU MHCTUTYTaMU B
COOTBETCTBUM C UX PYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCUUCKON TpPaKJaHCKOW HIACHTUYHOCTH,
MaTpuoOTU3MA;

IICHHOCTHOE  OTHOIIEHHWE K TOCYJapCTBEHHBIM  CHMBOJIaM,
JOCTUKEHUSM POCCUMCKUX YUYEHBIX B 0071aCTH (DU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHUS,  ATUYECKOTO
MOBEJICHUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC
pelIeHus, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTHU, B TOM YHUCJI€ B JEATEILHOCTU YUEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYUBOTO OYIyIIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIECHHE K MHpPY, BKJIIOYAsi ACTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIEro PU3NUECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

HWHTEpEeC K pa3inuHbIM chepaM npodeccHoHaTIbHON NIEeSITeIbHOCTH,
B TOM YHUCJIE CBSI3aHHBIM C (PU3UKOW M TEXHUKOM, yMEHHE COBEpIIaTh
OCO3HaHHBIM  BBIOOp  Oyaymed mnpodeccud U peaiu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;



TOTOBHOCThH M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B
o0nacTu GU3UKU HA TPOTSHKEHUU BCEH KU3HH,

6) 3K0JOTNYeCKOTr0 BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  HKOJOTUYECKOM  KyJIbTYpPhl,  OCO3HAHUE
IJ1I00aJIbHOTO XapaKTepa 3KOJIOTUYECKHUX MPOOJIeM;

IUTAaHUPOBAHUE U OCYIIECTBJIICHHE JIEUCTBUI B OKpY’KaloOIIeH cpele
Ha OCHOBE 3HaHUS 1eJIEH YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

pacuipeHue OTbITa JEeSITENHHOCTH AKOJIOTUYECKOMN
HaIpPaBJICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33pEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHWE IIEHHOCTH HAy4YHOW JIeATeNbHOCTH, TOTOBHOCTH B
npouecce  M3yd4eHHs  (QU3UKM  OCYUIECTBJISATH  MPOEKTHYIO |
UCCIIEN0BATENbCKYIO AEATEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble Jioruueckue JeMCTBHA:

CaMOCTOSITENIbHO (POPMYJIUPOBaTh M aKTyaJU3UPOBATh IMPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEACTATh LEIN JACATEILHOCTH, 33/1aBaTh MapaMeTpbl U KPUTECPUU
X JOCTYKCHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS] B paccMaTpUBAEMBbIX
(UBUYCCKUX SIBICHUSX;

pa3pabarpiBaTh IUTAH pEIICHHS TPOOJeMbl C Yy4€TOM aHau3a
MMEIOIIMXCS MaTepHUaIbHBIX U HEMaTEepHUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€SITEIBHOCTh, OLIEHUBATh COOTBETCTBHUE
pe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKH MOCIEICTBUN JI€ITEIbHOCTH;

KOOPJAMHUPOBATh M BBIMOJHATH PAbOTy B YCIOBHUSX PEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBAaTh KPEATUBHOE MBINUICHUE MPU PEIICHUH >KU3HEHHBIX
pooIeM.

Bba3oBble uccienoBarejabCKue AeCTBUSA.

BJIQJICTh HAYYHOH TEPMMHOJIOTUEH, KIIIOUEBBIMU TMOHATUSIMU W
MEeTOIaMH (PU3NUYECKON HAYKU;

BJIQJIETh HaBBIKAMHU YYCOHO-MCCIICAOBATEILCKOM M  IMPOSKTHOM
NEATeIbBHOCTH B 00JACTH (PU3HMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILBHOMY IIOMCKY METOJIOB peIIeHHs 3ajad  (U3UUecKoro
coAepKaHUsl, TPUMEHEHUIO PA3IMYHBIX METOI0B ITO3HAHMUS;

BJIAJICTh BUIAMU JICSITEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHMUSI, €r0
MHTEpIIpeTalliyk, NPeoOpa3oBaHUI0 W MPUMEHCHHIO B  Pa3IMYHBIX
y4eOHBIX CUTYaIHsIX, B TOM YHCJI€ TIPU CO3JaHUH y4EOHBIX MPOEKTOB B
obnacTu GU3HKHY;

BBIABJISITh MNPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpPOBaTh
3a/Ja4y, BBIJBUTaTh TUIOTE3y €€ PEUICHUs, HAXOIAUThb apryMEHThI Jis
JI0Ka3aTeIbCTBA CBOUX YTBEPIKICHUI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelleHus;



aHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PEIICHUs 3aJa4 Pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCIIOBHUSIX;

CTaBUTb U  (opmynupoBaTh  COOCTBEHHBIE  3a/Jauyd B
00pa3oBaTeNbHOM IEITEILHOCTH, B TOM YUCJIE MPU U3YYCHUU QUBHUKY;

JaBaTh OIEHKY HOBBIM CHUTyallUsiM, OIICHUBATh MPUOOPETEHHBIM
OTIBIT;

YMETh MEPEHOCUTh 3HAHUSA MO (U3MKE B MPAKTUYECKYIO 001aCTh
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC WJEW, MpeajiaraTh OPUTHHAIbHBIC MOAXOAbl U
pelIeHMUS;

CTaBUThb MPOOJIEMbl W 3aJaud, JOMYCKalolue ajJbTEepPHATHUBHBIC
penieHusl.

Pabora c nndopmanmueii:

BJIQJCTh HABBIKAMHM TOJYy4YeHUS HHPOpManuu  (PU3MUECKOro
COIEpKaHUSI W3 HCTOYHUKOB Pa3HbIX THUIOB, CaMOCTOSITEIBHO
OCYILECTBJISITh TOUCK, aHalli3, CHUCTEMATU3AalMI0 U HWHTEPIPETALUIO
uH(GOpMAIUHU Pa3IMYHbBIX BUIOB U (DOPM MPECTABICHUS;

OIICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CpelcTBa MH(GOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEUICHWH KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3aJad C COOJIOJIEHHEM TpeOOBaHUN IPrOHOMUKH,
TEXHUKA O€30MaCHOCTH, THUTHEHBI, PecypcocOepexeHus, MpaBOBbIX H
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHONU O€30MTaCHOCTH;

co3JaBaTh TEKCThl (PU3MUYECKOTO COJEpPKAHUS B  Pa3IMYHbIX
dopmarax ¢ y4€ToM HazHaueHHUS WH(OOPMAIMU U 1EJEBON ayJUTOPHH,
BBIOMpAst ONTUMATIBHYIO (OPMY TIPEICTABICHUS U BU3yalIU3aIiH.

KoMMmyHuKaTHBHBIEe yHUBeEpcaibHble yYeOHbIEe 1eiiCTBHA:

OCYIIECTBJIATh OOIEHHEe Ha ypokKaxX (PU3MKH M BO BHEYPOUYHOU
JesITeIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKA KOHQIMKTHBIX CUTyallMid U CMST4aTh
KOH(DIIUKTHI;

pa3BEPHYTO U JIOTUYHO M3JaraTb CBOIO TOYKY 3pEHHUS C
MCIIOJIb30BAaHUEM SI3bIKOBBIX CPE/ICTB;

NOHMMaTh W HUCHOJB30BaTh IMPEUMYIIECTBA KOMAaHJHOW U
WHIMBHUIYaJIbHOM paboThI;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX AEHCTBHHA C y4€TOM
OOLIMX UHTEPECOB U BOZMOXKHOCTEH KaXKJ10TO YJieHa KOJUIEKTHBA;

OPUHAMATh LEIH COBMECTHOW JESTENIbHOCTH, OpraHU30BBIBATH U
KOOPJAMHUPOBATh JIEHCTBUS TO €€ JOCTHXKEHHIO: COCTaBIIATh IUIaH
NEUCTBUM, paclpenensaTb poiad C y4€TOM MHEHUM YYaCTHHUKOB,
00Cy>KIaTh pe3yJbTaTbl COBMECTHOM paboThI;

OLICHHMBAaTh KAaueCTBO CBOErO0 BKJaJa W KaXKIOrO0 YYacCTHUKA
KOMaH/IbI B OOITHI pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npesiaratb HOBbI€ MPOEKTHI, OLIEHUBAThH UJEH C MMO3UIIMU HOBU3HBI,
OpPUTHHAJILHOCTH, IPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBISITh ~ MO3UTHUBHOE  CTpPAaTETMYECKOE IOBEACHHE B
Pa3IMYHBIX CHUTYalUsX, MPOSBISATH TBOPUYECTBO M BOOOpa)keHHE, ObITH
WHUIIAATHBHBIM.



PeryasiTuBHBIE YHHBEPCAJIbHbIE YUeOHbIE AeiiCTBHS
Camoopranusanus:

CaMOCTOSITEJIBHO OCYIIECTBIISITh MO3HABATEJBHYIO JEATEILHOCTh B
obmacth (UMK U aCTPOHOMHH, BBISBIATH MNPOOJIEMBI, CTaBUTh U
dbopMyIUpoBaTh COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITEJIbBHO  COCTAaBJATh IUIAH PEHICHUS] PACUYETHBIX U
KaueCTBEHHBIX 3ajJlay, IUIaH BBIOJHEHUS IMPaKTHYECKOW paboThl C
y4€TOM HMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U
MPEANIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacmupsTb paMKh Yy4eOHOro TIpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHU ],

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (HOPMUPOBAHUIO M IIPOSIBJICHUIO DPYIUIMH B
obmact (U3UKH, TIOCTOSHHO IIOBBIIIATh CBOM O0O0pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIbHBI NHTEJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B
NESTEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISIM;

BJIaJIETh HABBIKAMH I103HABATEIHHOM pPeIIEKCHH KaK OCO3HAHHUS
COBEPIIIAEMBIX ACHCTBUNA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI peIeKCHU IS OLICHKU CUTYaIllu, BEIOOpa
BEPHOT'O PEIICHHUS;

yMETh OIIEHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PEHICHUS T10
WX CHIDKCHUIO;

NpUHUMATh MOTHMBBI W apPryMEHTBhl JPYrUX IIpU  aHAIU3E
pe3yJIbTATOB JIESATEIBHOCTH;

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

NpUHUMATh MOTHUBBI M APryMEHTbl JIPyrUX TIpU  aHAJIM3E
pe3yJIbTATOB JI€SATECIBHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B mnpormecce n0CTHXKEHUS JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHMS
porpaMMbl 1Mo (U3HMKE JJII YPOBHS CPEIHErOo OOINEero oOpa3oBaHUS Y
0OyYaroImMXCcsl ~ COBEPIICHCTBYETCS  AMOIIMOHAJBHBIA  WHTEIUICKT,
peArnoJIaraouil chOpMUPOBAHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh TIOHMMATh CBOE
SMOIIMOHAJILHOE  COCTOSIHUE,  BHUJIETh  HAMNpaBJICHUS  Pa3BUTHS
COOCTBEHHOW SMOITMOHAIILHOM Cdepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpPEryJIMPOBaHUs, BKIIOYAIOLIET0O CAMOKOHTPOJIb, YMEHHE
MIPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH
aJanTHPOBATHCS K AMOIIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISTH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALINH, BKIIFOUAIOIIEH CTPEMIICHHE K JJOCTHKEHUIO
UelM W ycrnexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHUE JE€HCTBOBATH
HUCXOJS U3 CBOMX BO3MOKHOCTEH;



AMIIATUH, BKJIIOYAIONIEH CHOCOOHOCTh MOHMMATh AMOILIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHUTBIBATH €r0 MpPH OCYIIECTBICHUM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpAaUBATh
OTHOUIEHUSI C JPYTUMH JIOJbMH, 3a00TUTHCS, MPOSBIATH WHTEPEC U
paspeniaTh KOHGIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenuss B 10 kjacce mpeIMeTHBIE pe3yJabTaThl Ha
0a30BOM  YpPOBHE JIOJDKHBI ~ OTpakaTb  CPOPMHUPOBAHHOCTH Y
00yJaromuxcst yMEHHIH:

JEMOHCTPUpPOBaTh Ha TMpHUMEpax pojdb W MecTo (U3MKH B
(GbOpMHpPOBAHWK COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHHKH M TEXHOJIOTW, B MPAKTUYECKON NEATETHLHOCTH
JIIOCH;

YUUTBIBATh TpaHUIBl TMPUMEHEHUS] HM3YYCHHBIX (U3MUYECKUX
MoOjJIeNiel: MaTepualibHasg TOYKa, WHEpIHMAIbHAs CHUCTEMa OTCYETa,
a0CONIOTHO TBEPJIOE TEJIO, MACAIBbHBIN Tra3, MOJEIU CTPOEHHUSl Ta3oB,
KUAKOCTEH W TBEPABIX TEJ, TOUCYHBIM DIIEKTPUUYECKUM 3apsij TpH
penieHn GU3NYeCcKuX 3a/1ay;

pacno3HaBath GU3HUECKHUE SBJICHUSA (IIPOIIECCHI) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXAaHHMKH, MOJICKYJIAPHO-KUHETUYECKON TEOpHUH
CTPOCHHS  BeElIecTBA M DJEKTPOAMHAMUKHU:  pPaBHOMEpPHOE W
PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOHOE MaJIeHUE Tell,
JBYDKEHUE MO0 OKPYXHOCTH, MHEPIHS, B3auMojecTBue Tel, nuddysus,
OpOYHOBCKOE JIBIDKEHHME, CTPOCHHME IKUJKOCTEH U TBEPIBIX Ted,
u3MeHeHrne oOBbEMa TeNl TMpU HarpeBaHUU (OXJAKICHHH), TEIJIOBOE
paBHOBecHEe, HCMApEeHUE, KOHJCHCAIMS, IUIaBJICHHE, KPUCTAUIA3AIus,
KUIICHWE, BJIAXKHOCTh BO3/yXa, TOBBIIICHUE JABJIEHUS Traza MpPU €ro
HarpeBaHUM B 3aKPHITOM COCY/JIE, CBSI3b MEX]y MapaMeTpaMu COCTOSHHUS
ra3a B M30IpoIleccax, MIEKTPHU3aIs TeJ, B3aUMOJCHCTBUE 3aPs/IOB;

OMHCHIBATH MEXAHWYECKOE JIBIJKCHHME, HCIOJb3ysd (U3ndeckue
BEJIMYHMHBL: KOOpJWHATA, MyTh, IEPEMEIICHHE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWIa, UMIYJIbC Tela, KHHETHYEeCKas dJHEprus,
NOTCHIIMAJIbHAST ~ DHEPIHs, MeXaHuueckas pabdoTa, MeXaHHUYeCKas
MOIIIHOCTD; MPHU OMHCAHUM TPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJIb3YeMbIX BEJIMYMH, WX OOO3HAYEHUS U CAWHMIIBI, HAXOJUTh
(dbopMyIbl, CBSA3BIBAIONIUE JaHHYIO (DU3UYECKYIO0 BEIMYHMHY C JIPYTUMHU
BEITUYMHAMU;

OMKCHIBATh HM3YyYCHHBIC TEIJIOBBIE CBOWCTBA TEN U TEIJIOBBIC
SBJICHHSI, UCIIOJNB3ysl  (u3nWyeckue BEIMYMHBI: JIABJICHHE  Tas3a,
TEeMIIepaTypa, CPeIHssl KUHETUYECKasi DHEPTUSl XaOTHUUECKOTO JIBHKCHHUSI
MOJICKYJI, CpEIHEKBaJpaTUYHAs CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIJIOTHI, BHYTPEHHSS dHEPrusi, padoTa raza, Kod(PQPHUIMEHT MOJIE3HOTO
JIEUCTBUS TETUIOBOTO JIBUTATENS; MPU ONMKUCAHUM TPABUIHHO TPAKTOBAThH
Gu3HUEeCKUl CMBICT HCIOJIB3YEMBIX BEJIUYHH, WX OO0O3HAYCHHS U
CAVHUITBI, HAXOJUTHh (OPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMU BEIUYMHAM;



OMHCHIBATh M3yYEHHBIC DJCKTPUUECKHE CBONCTBA BEIIECTBA H
AIIEKTPUIECKUE SBJICHHS (ITPOLIECCHI), UCTIONB3Ys PU3NUCCKUE BEITHUNHBI:
AIIEKTPUYCCKUIN 3apsif, SJIEKTPUYECKOEe II0JIe, HANpPsDKEHHOCTH TOJI,
NOTEHIIMAN, Pa3HOCTh IMOTEHIMAIIOB; TIPH OMUCAHWUHM MPABUIHHO
TPAKTOBAaTh  (PU3UYECKUH CMBICT  HCIOJB3YEMBIX  BEIMYUH, HX
0003HAYCHUS U SAVHHMIIBI; YKa3bIBaTh (OPMYJIBI, CBA3BIBAIOIINEC JAHHYIO
(U3NYIECKYIO BEIMYUHY C IPYTUMHU BEIHUNHAMUY;

aHAIM3UPOBATh (HM3MUECKHUE TPOIECCHl W SIBJICHHUS, HCIOJb3Ys
¢u3nyecKkre 3aKOHBI M MIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenwus, |, Il u
[l 3akoHBl Hpl0TOHA, 3aKOH COXpaHEHUs MEXaHUYECKOW YHEPTUH, 3aKOH
COXPAaHEHHUS WMITYJbCa, TMPUHIUN CYNEPIO3UIUNA CHJI, TPHHIIUI
paBHOMpABUs  WHEPIHAIBHBIX  CHCTEM  OTCYETa,  MOJICKYJISIPHO-
KAHETUYECKYI0O TEOPHUIO CTPOCHHS BEIIECTBAa, T'a30BbIC 3aKOHBI, CBSI3b
CpemHell KHHETHYECKOW DSHEPIMH TEIJIOBOTO JIBIDKEHUS MOJIEKYT C
aOCOJIIOTHOM TeMIepaTypoil, MepBbI 3aKOH TEPMOJMHAMHUKHU, 3aKOH
COXpaHEHHUsl JJIEKTPUYECKOro 3apsiga, 3akoH Kymona, mnpu sTom
paznuyaTh CIOBECHYIO0 (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4ecKoe
BBIPKEHUE U yCIOBUA (TPpaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIC MPUHIIMIBI JCHCTBUS MAallluH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pasziuyaTh yCIOBHUS UX 0€30MacHOro
UCIIOJIb30BAHUS B TTOBCEHEBHOM JKU3HU;

BBITIOJIHATh ~ DKCIEPUMEHTHl MO  HCCIEIOBAHUIO  (PU3UYECKUX
SABJICHUM M TMPOIIECCOB C HCIOIb30BAHUEM IMPSMBIX U KOCBEHHBIX
U3MEpPEHUN, Mpu 3TOM (PopMyIHUpoBaTh MpoOiemMy/3ajady U THUIOTE3Y
y4eOHOTO JKCIIEpUMEHTa, COOMpaTh YCTAHOBKY U3 MPEIIOAKEHHOTO
000pyI0BaHUs1, TPOBOJUTH OMBIT U (POPMYJITHUPOBATH BHIBOJIBL;

OCYIIECTBJISITh TPSIMbIE W KOCBEHHbIE H3MEpEHUs (U3HUECKUX
BEJIMYMH, TPU STOM BBIOMpPATh ONTUMAJBHBIN CIOCO0 H3MEpPEHUs H
UCIIOJIb30BaTh U3BECTHBIC METO/IbI OIICHKU MOTPEITHOCTEN U3MEPEHHUIA;

UCCJIEIOBATh 3aBUCUMOCTH MEXIY (DU3UYECKUMU BEITUYHMHAMH C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHU, TPHU OSTOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3yJbTaThbl MOJIYYECHHOW 3aBUCUMOCTH
(U3UYCCKUX BEIMYMH B BUJIE TAOJIUIl U TpaUKOB, JIeJIaTh BBIBOJBI I1O
pe3ynbTaTam HCCIIeIOBAHNUS;

coOmoaTh MpaBujia 0OE30MacHOTO TpyJa TpU  TPOBEICHUU
UCCJIEIOBAaHUI B  paMKax Yy4eOHOro OSKCIepUMEHTa, y4eOHO-
UCCJIEIOBATEILCKOW W TMPOEKTHOM JEATETbHOCTH C HCIOJIb30BAHUEM
M3MEPHUTEIBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PYI0BAHNS;

pemaTh pacu€THbIC 3a7]a41 C SIBHO 33JJaHHOW (U3UUECKON MOJIEIbIO,
UCTIOJIb3YST (PU3MYECKUE 3aKOHBl W TPHUHIUIIBI, HAa OCHOBE aHalu3a
YCIIOBHS 33124l BBHIOMpPaTh (PU3NYECKYIO MOJIEIb, BBIICIATE (PU3HYCCKHC
BENTMYUHBI U (HOPMYJIBI, HEOOXOAMMBIC ISl €€ peIIeHUs, MPOBOIUTH
pacy€Thl U OLICHUBATh PEATHHOCTH MOJYUYEHHOTO 3HAYCHUS (PU3NUIECKO
BEJINYNHBI,

pemarh  KadyeCTBEHHBIC  3aJadyd:  BBICTpAaWBaTh  JIOTHYECKHU
HEMIPOTUBOPEUYMBYIO IIETIOYKY PACCYXKJEHUU C OMOpPOM Ha H3YUYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3NYECKUE SBIICHHUSI;

WCIIOJIB30BaTh TMPU PEIICHHH Y4YEOHBIX 3alad COBPEMEHHBIC
nH()OpPMAITMOHHBIC TEXHOJOTUU JUIsI TOWCKA, CTPYKTYpHUPOBaHUS,
WHTEPIpPETAllMA U TPEACTABICHUS Yy4eOHOM H HAYYHO-TOMYJISIPHON



uH(boOpMaIK, TOJIYYEHHOM U3 Pa3IMYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJyYaeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS M0 (PU3MKE B MOBCEIHEBHOU
KU3HU JIJ1s1 oOecriedeHus: 0€30MacHOCTH MpH 00paIlleHuH ¢ IprudopaMu U
TEXHUYECKUMU YCTPONUCTBAMH, JIJISI COXPAHEHUS 3I0POBBS U COOJIIOICHHUS
HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY>KaIOIIEH cpejie;

paboTatb B TpYIIE C BHIOJHEHUEM PAa3IUYHbIX COIUAIBHBIX
poJield, IJIaHUpOBaTh pabOTy TPYNIbl, PAINMOHAIBLHO pPacHpPEesaTh
00S3aHHOCTM W  IUIAHUPOBAaTh JEATEIBHOCTh B  HECTaHAAPTHBIX
CUTYyallMsiX, aJEKBaTHO OIICHUBATh BKJAJ KaXKIOTO M3 YYaCTHUKOB
IPYNIbI B pelIEHUE pacCMaTpUBAeMOM MPOOIIEMBI.

K xoniy obOyuenus B 11 Kjacce mpeIMeTHbIE PE3yJIbTaThl Ha
0a30BOM  YpOBHE  JIOJDKHBI ~ OTpakaTb  C(HOPMHUPOBAHHOCTH Y
o0y4Jaronuxcst yMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax pojb U MeCTO (QU3UKU B
(GbOopMHpPOBAHWN COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKON IEATEIbHOCTH
JOJIeH, IIEIIOCTHOCTh M €IMHCTBO (DU3UYECKON KapTUHBI MUPA;

YUUTBIBATh TPaHUIBl TMPUMEHEHUS] HM3YYECHHBIX (U3MUYECKUX
MOJIEJICH: TOYEYHBIA JJIECKTPUYECKUU 3apsiji, JIyd CBETA, TOYECUHBIN
UCTOYHHUK CBETa, AJIepHasi MOJEJb aToMa, HYKJIIOHHAs MOJIeJIh aTOMHOTO
sJipa Ipu pelIeHUH PU3MUECKHUX 3a/1ay;

pacno3HaBaTh (U3HUECKHUE SBJICHUA (IIPOIIECChI) U OOBSICHATH UX HA
OCHOBE  3aKOHOB  DJJICKTPOJMHAMHKMA U  KBAHTOBOM  (DU3UKHU:
AJIEKTPUYECKasi TMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE NEUCTBUS TOKa, B3aUMOJICHCTBUE MAarHuToB,
ANIEKTPOMATHUTHAS ~ WHAYKIMS, JCHCTBME MArHUTHOTO IO Ha
IPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsij, AJIEKTPOMAarHUTHBIC
KojeOaHusi W BOJHBIL, MPSMOJIMHEHMHOE paclpoCTpaHEHHWE CBETa,
OTpakeHue, mpeaoMIeHre, nHTephepeHITus, TUPPAKIUS U TOJIIPU3ALIHS
cBera, aucnepcus cBera, (oroanektpuueckuii 3ddext (hotodrddexr),
CBETOBOE JIaBJICHHE, BO3HHKHOBEHWE JIMHEHMYATOro CIHEKTpa aTroma
BOJIOPO/1a, ECTECTBEHHASI U UCKYCCTBEHHAs! PaINOAKTUBHOCTD;

OMKCHIBATH W3YYCHHBIE CBONCTBAa BelIecTBa (DJIEKTPUUECKHE,
MarHuTHBIC, ONTHUYECKUE, DIEKTPUUYECKYIO MPOBOAMMOCTD PA3ITHMUYHBIX
Cpeln) W DICKTPOMArHUTHBIE  SIBIICHUS  (MPOIIECCHI),  HUCIOJIB3YS
du3nueckue  BEJMYMHBL:  DJEKTPUYECKUM  3apsn, Cuia  TOKa,
ANEKTPUUECKOE HAIPSKEHUE, dIECKTPUIECKOE COMPOTUBIICHHUE, PA3HOCTh
MOTEHITMAIOB, DJJIEKTPOABMKYIAs CWiIa, padoTa TOKa, WHIYKIIHS
MarHuTHOTO TIONIsA, cuja Awmmepa, cuia JlopeHia, WHIYKTUBHOCTh
KATYIIKA, DHEPTUs SJIEKTPUYECKOTO0 M MArHUTHOTO TMOJIeH, Mepuon |
gacToTa KoyjieOaHui B KoJieOaTeIhHOM KOHTYpE, 3apsij U CHiia TOKa B
MpoIlecCe TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJjiebaHu#, (OKyCHOE
pacCTOSTHUE M ONTHYECKas CHJIa JIMH3BI, TPU OMUCAHUU TMPABUIHHO
TPaKTOBaTh  (PUBMUECKHM  CMBICT  HMCHOJB3YyeMbIX  BEIWYWH, UX
0003HaYEHUS U €UHUIIBI, YKa3bIBaTh (DOPMYJIIBI, CBSI3BIBAIOIINE TAHHYIO
(bU3HUECKYI0 BEIMUUHY C IPYTUMHU BEIMUYUHAMU;



OMHUCBHIBATh M3YYCHHBIE KBAHTOBBIC SIBJICHHUS M  IPOIIECCHI,
UCIIOIB3Ysl (PU3UYECKHUE BEIIMUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI W YacTOTa CBETA, DHEPrUs U UMITYJIbC (OTOHA, TMEPHOT
MoJTypacriajia, SHEPTrusl CBSI3M aTOMHBIX sJiep, MPHU ONMUCAHUM MPABUIBLHO
TpakToBaTh  (U3UYECKUM  CMBICI  HCIOJB3YEMBIX  BEJIMYHH, HX
0003HAYEHUS U €AMHUIILI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BEJMYMHY C APYTMMH BEJIWYWHAMHM, BBIYHCIISITH 3HAYCHUE
(br3UYECKON BEIIMUUHBL;

aHaJM3UPOBaTh (UBUYECKHE TMPOIECCHl M SIBJICHUS, HCIOIb3YS
dbu3uyeckre  3aKOHBI W NpUHIOMNB:  3akoH  Owma,  3aKOHBI
MOCJIEIOBATEIFHOTO U MapajlIeIbHOTO0 COSIMHEHHS TIPOBOIHUKOB, 3aKOH
Jlxoyns—Jlenia, 3aKOH  DJEKTPOMArHUTHOM  HMHAYKIIMHU,  3aKOH
MPSMOJMHEHHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPaXKCHHUS CBETa,
3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE DWHINTeHHA 71 hoTodddexra,
3aKOH COXpaHEHUsS DJHEPIHH, 3aKOH COXPAHEHHUS WMITYJIbCa, 3aKOH
COXpaHECHHS DJIEKTPUUYECKOTO 3apsga, 3aKOH COXPaHEHHS MacCOBOTO
qyucja, MocTynarel bopa, 3aKOH pagMoaKTUBHOTO pachajaa, MpH 3TOM
pa3nyaTth CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIpa)KEHHUE U YCJIOBUS (TPaHUIII, 001aCTH) TPUMEHUMOCTH;

OTIPENICNIATh HAIpaBJICHHWE BEKTOpPa HWHAYKIIMA MArHUTHOTO TIOJIS
IIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuiibl JIopeHia;

CTPOWTh W ONHUCHIBATh H300pake€HHE, CO37aBacMOC IIJIOCKUM
3€pKajioM, TOHKOM JIMH30MU;

BBITIOJTHATD ~ DKCIIEPUMEHTBI  T10  HMCCIICIOBAHUIO  (DU3UUYECKUX
SBJICHUWA W TPOIECCOB C HKCIOJIB30BAHHEM TIPSMBIX M KOCBEHHBIX
U3MEPEHUM: MpU 3TOM (POpMYIUPOBaTh MpOOJIEMy/3a/ladyy U THIIOTE3Y
y4eOHOr0 JKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJI0KEHHOTO
000py10BaHUs, TPOBOJAUTH OMBIT U (POPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIIATh TIPSMBICE W KOCBEHHBIE H3MEPEHHUS (HU3NUSCKUX
BEJIMYMH, TPH STOM BBIOMpPATh ONTHMAJIBHBIM CIIOCOO H3MEpPEHUs U
HCIT0JIb30BaTh U3BECTHBIE METOIbI OLICHKHU MTOTPEITHOCTEH N3MEPCHHM;

UCCIIEI0BATh 3aBUCUMOCTH (bU3nIECKUX BEJINYMH v
UCIIOJIb30BAaHUEM TIPSAMBIX H3MEPEHUH: IIPH OTOM KOHCTPYHPOBATh
YCTaHOBKY, (DMKCHpPOBATh pPE3YyJbTAaThl TOJYYCHHOH 3aBHCHMOCTHU
(U3UYECKUX BEIMYHMH B BHUJIC TAOJUIl U T'padUKOB, JEJIaTh BBIBOABI IO
pe3yJbTaTaM UCCICI0BaHNUS;

coOmoaTh MpaBujia 0OE€30MacHOTO TpyJa NpU  POBEICHUU
UCCJIEIOBAaHUM B  paMKax Yy4eOHOro OSKCIEpUMEHTa, y4eOHO-
UCCIICIOBATEILCKOM M IPOCKTHOM JEATECIIbHOCTH C HCIOJIb30BAHHEM
M3MEPHUTEIBHBIX YCTPOICTB U 1a00PaTOPHOTO 000PY0BaHNS;

pemiaTh pacyéTHbIC 3a/1a4M C SBHO 3aJaHHON (DU3UUECKON MOJICIIbBIO,
UCTIONB3Ysl (U3UYECKHUE 3aKOHBI M TPUHIUIBI, HAa OCHOBE aHaJIM3a
YCIIOBHUSI 3a/1a4i BBIOMPATh (PU3UUCCKYIO MOJICIb, BBUICISTE (U3NYECKHE
BENMYUHBI U (HOPMYJBI, HEOOXOAMMBIC ISl €€ peIIeHUs, MPOBOIUTH
pacy€Thl U OLICHUBATh PEATHHOCTH MOJYUYCHHOTO 3HAYCHUS (PU3NUYECKOMN
BEJINYHHEL;

pemarh  Ka4eCTBEHHBIC  3aJlaud:  BBICTpAMBATh  JIOTHYECKH
HENPOTUBOPEUYMBYIO LEMOYKY PACCYXKICHUM C ONOPOM HAa HU3YUYECHHBIC
3aKOHBI, 3aKOHOMEPHOCTH B (PU3HYCCKUC SBICHUS;

UCIIOJIb30BaTh TMPU PEIICHHH YYEOHBIX 3a/lad  COBPEMEHHBIC
WH)OpPMAIIMOHHBIE TEXHOJOTUU JUIsl TOWCKA, CTPYKTYpHUPOBaHUS,



MHTEpPIPETallMd M TPEACTABICHUS Y4eOHOH H Hay4HO-TIOMYJIAPHON
UHPOpMAIIUU, TOJYUYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHATM3UPOBATH MOTyYaeMyI0 HH(OPMAIIUIO;

OOBSICHSTH MPUHIIMITBI JTEHCTBUS MAIIUH, TPUOOPOB U TEXHUIECKUX
YCTPOMCTB, paszlu4aTh YCIOBHSA HX O€30MacHOr0 WCMOJIh30BaHUSI B
TIOBCETHEBHOU JKU3HU;

NPUBOJUTH TPUMEPHI BKJIaJla POCCUHUCKUX U 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCTIONB30BaTh TEOPETHUYECKHUE 3HAHUS MO (M3HMKE B MOBCEIHEBHOU
KU3HU JIJ1s1 oOecriedeHus1 0€30MacHOCTH MpH 00paIlleHUH ¢ IprudopaMu U
TEXHUYECKUMHU yCTPOUCTBAMH, JUISI COXPAHEHHUS 37]0POBBS U COOIOICHUS
HOPM KOJIOTUYIECKOTO MOBEACHHSI B OKPYIKAIOIIEH Cpe/ie;

paboTaTh B TpyINIE C BBHINOJHEHUEM PA3IAYHBIX COIMATBHBIX
poJield, IUJIaHUpOBaTh pPabOTy TPYMIbI, PAIMOHATILHO pPacHpPeesaTh
00S3aHHOCTH W  IUIAHUPOBAaTh JIEATEIBHOCTH B  HECTaHJAPTHBIX
CUTyalMsIX, aJCKBaTHO OIICHUBATh BKJAJ KaXKJOTO M3 Y4YaCTHUKOB
TPYIIIBI B perieHue paccMaTpuBaeMom POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaunmeHoBaHne KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NPOrpamMmel padoThI padoThI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
®dusuka 1 METOBI bubmuorexa [JOK
11 2
Hay4HOI'O IT03HaHUsA https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubnnoreka IIOK
2.1 K
vHeMatitia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auramika ! https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXDAHEHIS B 6 1 1 bubmuoteka [JOK
' P https://m.edso0.ru/7f41bf72
MEXaHUKe
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OcHOBBI
31 MOJIEKYJISIPHO- 9 1 bubmuoreka [JOK
' KAHETUIECKOU https://m.edsoo.ru/7f41bf72

TEeOpuun



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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3.2 OCHOBBI 10 bubmuorexa [JOK
' TEPMOJINHAMUKH https://m.edsoo.ru/7f41bf72
Arperarsslie
33 COCTOSTHUSI 5 bubmuorexa [JOK
' BeniecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
TIePEXO/IbI
Uroro no pazueny 24

Paznea 4. JIEKTPOJJUHAMUKA

bubnnoreka IIOK
4.1 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTrosaHHBII
4.9 AIEKTPUUYECKUI TOK. 12 bubnuotexa [HOK
' Toxku B pa3nuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazaeny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB IIO 68

[TPOI'PAMME



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

11 KITACC

HauMeHOBaHHE KoaudecTBo uacoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
MpOrpamMmbl padoTbI padoThbI
Paznen 1. JIEKTPOJINHAMUKA
MarsuTHoe II0JI€. BuG 10K
HOJIMoTEKA
11 ICKTPOMATHUTHAA 11 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKIAS
Utoro no pazneny 11
Paznea 2. KOJIEBAHUSI 1 BOJIHbBI
MexaHnueckue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubmorexa [IOK
' P https://m.edsoo.ru/7f41c97c
KOJIeOaHus
MexaHu4yecKkue 1
2.2 DJIEKTPOMArHUTHEIE 5 1 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
BOJIHBI
bu6mmoreka [JOK
2.
3 Onrua 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH

OTHOCHUTCIIBHOCTHU

bu6mmorexa [{OK
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 pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
41 DJIEeMEHThI KBAaHTOBOM 6 bubmuoreka [JOK
' OIITHKHU https://m.edso00.ru/7f41c97¢c
bubmuoreka [JOK
4.2 Crpoeine atoma 4 https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHO® 7p0 S https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

DneMEeHTBl aCTPOHOMUU

bubmuoreka [JOK

A
> U acTpou3uKH ! 1 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 7
Paznea 6. OBOBLIAIOIIEE TIOBTOPEHUE
6.1 Oo6o61maro1iee 4 bu6mmoreka [JOK
' MIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro o pasaeny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO 68 4

YACOB I10 [TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka KonTtpoJbHbie IIpakTuyeckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl

®dusuka — Hayka o

1 npupoje. Hayunbie meTobl 1 bubnuoreka [IOK
ITIO3HAHMSI OKPYKAOLIETO https://m.edsoo.ru/ff0c32e2
Mupa
Ponb 1 mecTo usuku B
dbopmupoBaHUU

9 COBPEMEHHOUN HayIHOM L bubnmnoreka [JOK
KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN
NEeSATEIbHOCTH JIF0AeH
MexaHnndeckoe JBHKEHUE.
OTHOCUTENHHOCTD

3 MEXAHUYECKOTO IBHKEHUS 1 bubmmorera [TOK

' https://m.edsoo.ru/ff0c3508

Ilepemenienue, CKOpocTs,
yCKOpEHHUE

4 PaBrOMEpHOE 1 bubnnorexa [JOK
NPAMOJIMHENHOE JBUKECHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE 1 bubnuorexa [IOK
NPAMOJIMHENHOE JBUKECHHUE https://m.edsoo.ru/ff0c372e



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

CB00OIHOE TIaJIEHHE.

bubmuoreka [JOK

0 Yexopenue cBoboaHoro https://m.edsoo.ru/ff0c39cc
MaJIeHUs
KpuBosnHeliHOE ABUXKEHUE.
7 JIBr>keHME MaTepUaIbHOM bubmmorexa [JOK
P https://m.edsoo.ru/ffOc3ada
TOUKH I10 OKPYKHOCTHU
[IpuHOAII OTHOCUTEIBHOCTH
8 lanunes. MuepunanbHbie bubnnoreka [JOK
cuctemsl orcuera. [lepBaiit https://m.edsoo.ru/ff0c3be8
3akoH HproTOHa
Macca tena. Cuia.
IIpuanun cynepno3unuu
9 cpf)n Bto OIZIHBaI:(OH bubmorexa [JOK
' p https://m.edsoo.ru/ff0c3be8
Herotona nis
MarepuaibHOU TOUKU
Tpernii 3akoH HproToHa 1151 bubnnoreka [JOK
10
MaTepHUalbHbIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO
11 TsroteHus. Cuna TSKECTH. bubmuorexa [JOK
IIepBas kocMuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cuna ynpyroctu. 3aK0H bubnmoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpeHus. Bu6 OK
13 Koadduument tpenus. nomorexa L

Cuna conpoTUBIEHUS PU

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
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JABMOKCHUHM TCJ1a B XXUJIKOCTHU
WJIN 1ra3c

14

ITocTynarensHoe u
BpalIaTeIbHOE JIBUIKEHHE
a0COFOTHO TBEPIOTO Tea.
MowmenT cuiebl. 11nedo
CUJIBI. Y CJIOBUSI paBHOBECHS
TBEPJIOTO TENa

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

15

Nmnynsc maTepuaibHON
TOYKH, CUCTEMBI
MaTEpUaIbHBIX TOYEK.
Wmnynbce cuibl. 3akoH
COXPAHEHHUS UMITYJIbCA.
PeakTuBHOE nBUXKEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckas sHeprust
MaTEpHUaIbHOU TOUKH.
Teopema 06 usmeHeHnn
KMHETUYECKOW SHEPIUHr

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

17

[loTeHuunanpHas SHEPTHUsL.
[ToTenuumanpHas sHEPTUst
yrpyro nehopMUpOBaHHON
npyxunbl. [loTeHmanpHas
SHEPTHUs TeJla BOIU3U
MMOBEPXHOCTH 3E€MJIU

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

18

HOTCHL[I/IaJ'IBHBIe u
HEIMMOTCHIIMAJIbHBIC CHUJIBI.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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CBsi3b pabOTHI
HEMOTEHIIUATHHBIX CHJI C
W3MEHEHHEM MEXaHHUYECKOU
SHEPIUU CHCTEMBI TEIl.
3aKOoH COXpaHECHUS
MEXaHUYECKOH SHEPTHU

19

JlaGopaTopHas paboTta
«HccnenoBanue cBs3u
paboThI CUIIBI C UBMEHEHHEM
MEXaHUYECKOH SHEPTHU
TeJa Ha MIpUMepe
PacTsDKEHUS PE3UHOBOTO
KTYyTa»

20

KonTponbHas pabota mo
teme «KnHemaruka.
Jlunamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE

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

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KUHETHUYECKON TEOPUH.
BbpoyHOBCKOE nBUXKEHUE.

Hudbdy3us

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTtep JBUKEHUS U
B3aHMMOJIECHCTBHS YaCTHI]
BemiecTBa. Monenn
CTPOEHUS Tra30B, XUIKOCTEH
U TBEPABIX TEI



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

23

Macca monexy:.
KommuecTBo BeliecTna.
[Tocrosnnas ABoraapo

24

TemnnoBoe paBHOBECHE.
Temneparypa u €€
n3mepenue. [lkana
temneparyp Llenbcust

25

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

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

26

AbGcoutoTHas TeMieparypa
KakKk Mepa CpeHen
KMHETUYECKOU SHEPIUH1
JBUKEHUSI MOJIEKYJI.
YpaBHenue Menpeneena-
Kraneiipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ["a30BbIe
3aKOHBI

28

JlabopaTopHas pabota
«HccnenoBanue
3aBUCUMOCTH MCKIY
rapaMeTpamMH COCTOSTHHUS
Pa3peKEeHHOTO Ta3a

29

H3onporiecchl B neanbHOM
rase 1 ux rpapuieckoe
Mpe/iCTaBIeHHE

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

30

BuyTtpenHss sHeprus

bu6mmorexa [IOK



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

TEPMOJIUHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €&
n3meHeHus. Konuyectso
TEIUIOTHI U paboTa.
Buytpennss sneprus
OJIHOATOMHOTO UJ€aJIbHOTO

https://m.edsoo.ru/ff0c5952

rasa
bubmuorexa [JOK
31 B
HABT TEHITOTICp AT https://m.edsoo.ru/ffOc5c36
VY neapHas TEMI0EMKOCTD
BeniecTBa. KonnaecTBo
32 TEILIOTHI IIPH bubmorexa HOK
p https://m.edsoo.ru/ffOc5c36
TerIonepeaaye.
AmabaTHBIN mpoIecc
[TepBblii 3aK0H
TEPMOJUHAMUKHU U €T0 bubnuoreka [IOK
33
MPUMEHEHNE K https://m.edsoo.ru/ff0c5efc
M30IpoIieccam
HeoOpaTtumocTs mporeccos
34 B II I/IpO e. Bro og 3I;K0H bubmmorexa [IOK
PHPOAIE. p https://m.edsoo.ru/ff0c6230
TEPMOANHAMUKH
35 [punuun nevicteus u KIT/ bu6mmoreka [JOK
TEMIOBOM MaITHHEI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/{
37 DKOJOrH4ecKHe MpoOIeMbl

TCINIOSHCPTCTUKHA



https://m.edsoo.ru/ff0c5952
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Oo6o06maromuii ypox

bubmuoreka [JOK
38 «Monexypras usiia https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOTUHAMUKH
KonrtponsHas pabora no
39 teme «MoekynsipHas bubmmorexa [IOK
¢uzuka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
I1 0
40 apoodp %OBa}I;IHe 1 bubnnorexa [HOK
KOHJCHCAIITL. KICTaperne 1 https://m.edso0.ru/ff0c63b6
KHUIIEHUE
AG6
41 COTOTHA H bubmuorexa [JOK
OTHOCHTEILHAA BHa}KH?CTB https://m.edsoo.ru/ff0c64d8
Bo3ayxa. HacelmenHslil map
TBépaoe Teno.
Kpucranmnmgeckue n
42 aAMop (rre Tena. . bubamoreka [JOK
HU30TPOIIUS CBOKCTB https://m.edso0.ru/ff0c65f0
Kpuctamwios. JKunkue
kpuctayasl. CoBpeMEHHbIE
MaTepHabl
[InaBnenue u
43 KpUCTAIUIU3alus. Y IeabHas bubnnoreka [JOK
TEIUIOTA IUIABJICHUS. https://m.edsoo0.ru/ff0c6708
Cybnumarus
44 YpaBHEHHE TEIIIOBOTO bubnnoreka [JOK

Oaylanca

https://m.edsoo.ru/ff0c6820
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https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

DnekTpu3anus Teil.
Dnektpuueckuii 3apsia. [Isa

bubmuorexa [JOK

45
BHUJIA SIIEKTPAYECKUX https://m.edsoo.ru/ffOc6bcc
3apsI0B
[IpoBOIHUKHN, TUIIEKTPUKU
U TIOJTyTIPOBOJHUKHU. 3aKOH bubmumorexa [IOK
46
COXpaHEHUS https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
B3anmoneiicTre 3apsioB.
47 3akon Kymnona. ToueuHbIi bubnmorexa LHOK
YIOHa. https://m.edsoo.ru/ffoc6ce4
AICKTPUICCKUI 3apsi]T
HanpsixénnocTthb
AIEKTPUUYECKOTO TOJIS.
48 ITpuHIMn cyeprno3uiinu bubmmorexa LHOK
p yrep N https://m.edsoo.ru/ffOc6df2
AIEKTPUUECKUX MOJIEH.
JIvHuKM HANPSHYKEHHOCTU
Pabora cun
49 3JIEKTPOCTATHYECKOTO MOJISA. bubnuorexa [JOK
Ilorennuan. PasHocThb https://m.edsoo.ru/ff0c6f00
MOTEHIINATI0B
[IpoBoHMKY 1
IUDJIEKTPUKU B
50 SJIEKT OfTaTI/ILIeCKOM oJje bubmorexa [TOK
P ' https://m.edsoo.ru/ff0c7018
JusnexTpuueckas
MIPOHUIIAEMOCTb
N Bubnuoreka IIOK
51 DNEeKTPOEMKOCTb. 1

https://m.edsoo.ru/ff0c7126



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
https://m.edsoo.ru/ff0c7126

Konpnencarop

52

OneKTpOEMKOCTb IIIOCKOTO
KOHJIEHCAaTopa. DHEeprus
3apsKEHHOrO KOHJIEHCAaTopa

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

53

JlaGopaTopHas pabora
"U3mepenue
JIIEKTPOEMKOCTH
KOHJieHcaTopa"

54

[TpuHIMD neicTBys 1
IpUMEHEHHE
KOH/ICHCATOPOB,
KOIMPOBAJILHOTO ariapara,
CTPYHMHOTI'O IIPUHTEPA.
DneKkTpocTaTu4ecKas
3anuTa. 3a3eMieHue
3JIEKTPONIPUOOPOB

55

DNEeKTPUUIECKHH TOK,
YCJIOBUS €TO
CYILLIECTBOBAHUS.
ITocTosuubIH TOK. CHuna
Toka. Hanpsbxenue.
ConporuBnenue. 3akOH
Oma 1 yyacTka 1enu

56

[TocnenoBarensHOE,
napajuiebHOe, CMEIIaHHOE
COEMHEHHE MPOBOTHUKOB.
JlabopaTopHas pabota

0.5

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



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

«M3y4yeHne CMEIanHoro
COCIMHEHUS PE3UCTOPOB»

57

PaboTa 1 MOITHOCTB
AJIEKTPUUECKOTO TOKA.
3axoH /xoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axod Oma 111 HOJIHOM
(3aMKHYTOM)
BJIEKTPUYECKOMN LICTIH.
Kopotkoe 3ambikanue.
JIaboparopHast pabota
«M3mepenue D/1C
MCTOYHUKA TOKA U €ro
BHYTPEHHETO
COTMIPOTUBIICHUS

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpoHHas
MIPOBOJIUMOCTH TBEP/IBIX
METaJUIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS] METAIIJIOB
OT TeMITEPATYyPHI.
CBepXIpoBOIUMOCTH

60

DNEeKTpUUECKUN TOK B
Bakyyme. CBolicTBa
ANEKTPOHHBIX ITYYKOB

61

[TonynpoBOIHUKH, UX
COOCTBEHHAs M MPUMECHAs
npoBoAMOCTh. CBOMCTBa
p—~n-miepexoa.

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



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

[TonynpoBOAHUKOBBIE
npubopHI

DNEeKTPUUYECKHI TOK B
pacTBopax M pacruiaBax

62 JNEKTPOJIUTOB bubmmorexa [JOK
P ' https://m.edsoo.ru/ff0c82ba
DNeKTpoNIUTHYECKAs
JUCCOIHAIUS. DIIEKTPOIIU3
DNEeKTPUUIECKHI TOK B
razax. CaMOCTOSATEIIbHBIA 1 bu6mmoreka [IOK
63 .
HECAMOCTOSITEIbHbBIN https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DnexTpuueckue nprudopsl U
YCTPOMCTBA U UX
64 MPaKTUYECKOe TPUMEHEHNE bubmorexa HOK
P P ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKU
0e30MacHOCTH
65 O6o0maromuii ypok bubnuotexa [JOK
«INEKTPOIUHAMHKA» https://m.edsoo.ru/ff0c88be
KonTponbHas padota no
TeMe «IJEeKTPOCTaTHKA.
66 [TocTostHHBIH bubmorexa HOK
. https://m.edsoo.ru/ff0c8a8a
ANEeKTpUYeCKuit TOK. TOKHU B
Pa3IMYHBIX Cpeaax»
PesepBHBIil ypoOK.
bu6mmorexa [IOK
67 KonTponbhas padota no

Teme "DnekTpoarHamMuka"

https://m.edsoo.ru/ff0c8c56



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

PesepBHBIii ypOK.

. bubnmoreka [JOK
68 Obobmaromuii ypox 1o 1 https://m.edsoo.ru/ff0c8f6c
TemaM 10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/ff0c8f6c

11 KITACC

Koau4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero H3yYCHUsS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTosiHHBIE MATHUTBI U UX
B3aUMO/ICUCTBUE.
1 MarnautHoe nosie. Bektop 1 bubnnoreka [JOK
MarHUTHOW UHIYKIHH. https://m.edsoo.ru/ff0c9778
JImHM MarHUTHOM
WHIYKITUU
MarunurtHoe 1oJe
MIPOBOIHUKA C TOKOM.
9 Op N L bubmuorexa [JOK
MBIT DpcTea.
p . A https://m.edsoo.ru/ff0c98fe
BzaumoneiicTrue
MPOBOJIHUKOB C TOKOM
JlabopaTtopnas pabora
3 s pe IZ . P oro L 1 bu6mmoreka [IOK
« HHE MarHUTHOT
yi https://m.edsoo.ru/ff0c98fe
MOJISI KATYIIKH C TOKOM
JlelicTBME MArHUTHOTO
MOJISI Ha TIPOBOTHHK C
tokoM. Crita Ammepa.
4 JlaGopaTtopHa a6(I)) a 1 1 bubmorexa LIOK
a TOpHas T
paTopHasi p . https://m.edsoo.ru/ff0c9acO
«ccnenoBanue aencTBUS
MOCTOSIHHOTO MarHuTa Ha
pPaMKy C 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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c9df4

DNeKTpoOMarHuTHas
unaykuus. [Torok BekTopa
MarHUTHON MHTYKIHH.
O/JC nuaykuuu. 3aKoH
3IEKTPOMArHUTHOM
nHaykuuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AIIEKTPOMArHUTHOU

HHIAYKOHUHW

bubmuorexa [JOK
https://m.edsoo.ru/ffOcal50

NHnykTuBHOCTD. SIBIIEHUE
camounaykuu. 3/1C
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TIOJISI KaTYIIKH
C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTsa u
WX IPUMEHEHUE:!
ITOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTBHI,
JNEKTPOABUTATENb,
YCKOPUTEIIH 3JIEMEHTAPHBIX



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

YaCTULl, UHAYKIIMOHHAs
ne4dn

10

Ob6o06maromuit ypox
«MarsuTtHOE€ 1noJe.
DneKTpoMarHuTHas
UHTYKIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no
Teme «MarauTHoe 1oJie.
DneKTpoOMarHuTHas
WHTYKITHS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OO1HbIE MEXaHUUECKHE
KoJIeOaHusI.
I"apmonunyeckue
Kose0aHus. YpaBHEHUE
rapMOHHYECKHUX
kosiebanuil. [IpeBparenue
SHEPrUu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

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

14

KonebaTenbHbIi KOHTYP.
CB0OOIHBIE
AIIEKTPOMArHUTHBIC
Kone0aHus B MacaILHOM

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb820



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

KoJ1e0aTeIIbHOM KOHTYpE.
AHaOTHs MEXY
MEXaHUYECKHUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMHU

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

IIpencraBnenue o
3aTyXarlux KoJeOaHusx.
BrinyX1eHHbIE
MeXaHHYeCKHe KoJieOaHus.
Pe3onanc. Beinyx1eHHbIE
ANEKTPOMATrHUTHBIE
KOJICOaHMS

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

17

IlepeMeHHBIN TOK.
CunycouaaibHbIN
IIEPEMEHHBIN TOK.
MoIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U
JICUCTBYIOIIEE 3HAYECHUE
CHUJIbI TOKA U HAIPSKEHUS

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
IIpou3BoaCTBO, Nepeava u
noTpebaeHue
AIIEKTPUUYECKON IHEPTUU



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
aJIeKTpornepead

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

20

DKOJOTUYECKUE PUCKH TIPU
MIPOU3BOJCTBE
3nekTpo3Hepruu. Kynerypa
HCITOJIb30BaHUS
AIEKTPOIHEPIUU B
MMOBCETHEBHOM KU3HHU

21

MexaHn4yeckue BOJIHBL,
YCIIOBUS PACIIPOCTPAHEHHUSI.
[Tepuon. Cxopoctb
pacnpocTpaHeHus U IJIuHa
BOJHBL. [lonepeunsie n
IIPOJIOJILHBIE BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cca54

22

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

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

23

DNEeKTpOMarHUTHBIE
BOJHBI, IX CBOMCTBA U
ckopocts. [Ikama
3JIEKTPOMArHUTHBIX BOJIH

bu6mmoreka [JOK
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.
Pannomokanus

Konrtponbnas padora

bu6mmoreka [IOK

25
«KonebaHus 1 BOJTHBI» https://m.edsoo.ru/ff0cc6f8
[Ipamonuneitnoe
pacnpocTpaHeHHe CBETa B
26 OJHOPOJIHOM cpenie bubmorexa HOK
FIHOPOZL . pese. https://m.edsoo.ru/ff0cd350
TodeuyHbIi HCTOYHUK CBETA.
JIyu cBera
OtpaxkeHue cBeTa. 3aKOHbI
97 OTpaXEHUs CBETA. bubnnoreka [JOK
[TocTpoenue nzo0paxxeHuit https://m.edsoo.ru/ffOcd4e0
B TUTOCKOM 3€pKajie
IIpenomnenue ceera.
[TonHOE BHYTpEHHEE
28 oT ameHHey;:Ip eJeIbHbIN bubmorexa [JOK
P - HIPeA https://m.edsoo.ru/ffOcd7f6
YTOJI TIOJTHOTO BHYTPSHHETO
OTpaKCHHUS
JlaGopaTtopnas pabora
29 «I/ISMIG): CHII)/IC nolzcasaTem bubmorexa HOK
P https://m.edsoo.ru/ffOcd67a
MIPEITIOMIICHUS CTSKIIa»
JInn3sl. [TocTpoenne
30 M300paxeHU B TUH3E. bubnuorexa [IOK
®opmyiia TOHKOW JIMH3BI. https://m.edsoo.ru/ff0cddle
YBennduenue TUH3EI
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
M300paKeHUM B JIMH3aX»

32

Hucnepcus ceera.
CrnoxHblil cocTaB 6e710r0
csera. LIer. JJaboparopHas
pabota «Habmonenue
JICTIEPCHU CBETa»

33

WnTepdepenius caera.
Judpaxnus certa.
JudpaxknuonHas pemeérka

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

ITorepeyHOCTh CBETOBBIX
BosH. [lonspusanus ceera

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

35

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

36

['panu1Ibl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKH.
[ToctynaTel cnenuanbHOM
TEOPHUH OTHOCUTEIHLHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBLHOCTh
OJIHOBPEMEHHOCTH.
3ameJIeHne BPEMEHHU U
COKpAIICHUE JITHHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcfad2

38

OHeprus U UMILYJbC
PENATUBUCTCKON YaCTULIBI.
CBs13b MacChl ¢ SHEPTHUEN U

bu6mmoreka [JOK
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

Konrtponbnas padora
«Ontuka. OCHOBBI

bu6mmoreka [IOK

39
CIIELIMATIbHON TEOPUH https://m.edsoo.ru/ff0cf6f0
OTHOCUTEIIEHOCTH)
®otonbl. Dopmyna
40 [Tnanka. DHEeprus u bubmorexa HOK
' P https://m.edsoo.ru/ffOcfel6
UMITYJIBC (OTOHA
OTKpBITHE U HCCTIE0BaHUE Eub 10K
noIMoTeKa
41 . A.
$orospexTa. Omurrs: https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonbl poTtorddekra.
YpaBHeHue DiHIITEITHA
42 15 hoToddhexta bubnuoreka [IOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna»
dboTtordpdexra
JlaBneaune cBeta. OTBITHI
43 I1. H. JIeGenena. bu6nmoreka [JOK
XUMHYECKOe IeHCTBUE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTponcTsa u
MPAKTUYECKOE
44 IIPUMEHEHHUE:

dboTornemMeHT, GOTOATIHK,
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 3aaa4 I10 TEME

bu6mmoreka [IOK

4 o
> «TIEMEHTBI KBAHTOBOIA https://m.edsoo.ru/ff0d0302
OITHUKIY
Mopens atoma ToMmcoHa.
Omneitel Pesepdopaa mo
46 ACCESIHUIO 0-4acTH bubnmorexa [IOK
p t https://m.edsoo.ru/ff0d091a
IInanerapHas Mmozenb
aToMa
bubmuorexa [JOK
47 I1 b
OCTYJIATEL bopa https://m.edsoo.ru/ff0d0afa
N3y4yenue u nornoueHue
OTOHOB IIPU IIEPEXOJIE
48 g)TOMa co ioro y OBEH bubmmorexa [TOK
g ypv https://m.edsoo.ru/ffOdOafa
SHEPruu Ha apyrou. Buasl
CIIEKTPOB
BoaHoBEIE cBOMCTBA
vactull. Bomusl ne bpoiins.
49 Kopn HCK TIST HOI-[BOJ'II:I){OBOI\/'I bubmorexa [TOK
PHYCKYIAD https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE
OtkpeITHE
PaaroakTUBHOCTU. ONBITHI
50 Pesepdopna o bubnuorexa [IOK

OIIPEIIETICHUIO COCTaBa
pPaaMoOaKTUBHOTO
W3ITyYEHUS

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

51

CsoticTBa anbda-, 6era-,
I‘aMMa'I/I3J'Iy‘-IeHI/I$I.
Bivstnre paauoakTHBHOCTH
Ha JKUBBIC OPraHU3MbI

52

OTkpeITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anbda-pacna.
DJIEKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacma.
I'amma-n3nyuenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HyKJIOHOB B
anpe. SinepHsie peakuum.
SlnepHbIN peakTop.
[Tpo6ieMbl, IepCIEKTUBHIL,
AKOJIOTUYECKHUE aCIIEKThI
SIEPHOW SHEPTEeTUKHU

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

54

DJIeMEHTAPHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
Meroanl HaOMIOAEHUS U
perucTpamuu
AJIEMEHTAPHBIX YaCTHII.
Kpyrasrii cron
«DyHaaMeHTaIbHbIE
B3aMMO/ICHCTBHSL.
EnunctBO dusnueckoit
KapTHUHBI MUPA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OraInsl pa3BUTHA



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

actpoHoMuu. IIpukiagHoe
Y MHUPOBO33PEHYECKOE
3HAYCHHUE aCTPOHOMHH.
Bun 3Bé3xHOrO0 HeOda.
Co3zBesnusi, SpKue 3BE3IbI,
IUIAHETHI, UX BUIUMOE
newxkenne. Conneunas
cHCcTEeMa

56

Comnnue. Conneynas
aKTUBHOCTL. McTOUHHK
sHeprun CoJiHIA U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE
XapakTEePUCTUKU. 3BE3/IbI
TJIaBHOU
IIOCJIEI0BATEIbHOCTH.
Bnytpennee ctpoeHune
3B&311. COBpEeMEHHBIE
IIPEJICTaBICHUS O
MPOUCXOKICHUH U
sBosronny CosHIA U 3BE3]1

58

Mineunsiii [Iyte — Hama
I"amakTuka. [lonoxenue u
neuxkenne ComHia B
I'anakTtuke. I'anakTuky.
YEpHble AbIPHI B Apax
raJJakTUK

59

Bcenennas. Paszberanue




ranaktuk. Teopus
Boubiioro B3psiBa.
PenukToBOE M3i1yueHHeE.
MeraranakTuka

60

Hepemennsie npo6iaembl
ACTPOHOMHH

61

KonTponbnas padota
«OIJIeMEHTBI aCTPOHOMMH U
acCTpOPUZHKIY

62

O6o6maromuii ypok. Ponb
(GU3HUKN U aCTPOHOMHH B
3KOHOMHYCCKOH,
TEXHOJIOTHYCCKOM,
COITMATLHOM 1 dTHYECKOM
cdepax AeITeTbHOCTH
YyeJI0BeKa

63

O6o06matomuii ypok. Posnb
U MecTO (U3HUKH U
aCTPOHOMMUH B
COBPEMEHHOMN HAyYHOU
KapTHHE MHUpa

64

Ob6o6maromuit ypok. Posb
¢dusmueckoit Teopun B
dbopmupoBaHUU
Ipe/ICTaBICHUHN O
(u3myeckoil KapTuHe MHUpa




O06o00mamui ypox.
Mecto puzndeckoi
KapTHUHBI MUpa B 001IIeM
psILy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
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MPEeJICTaBICHUM O IPUPOJIE

Pe3epBHbIii ypoOK.
MarsuTHoOe moie.
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DNEeKTpOMarHuTHas

WUHIYKINS

PesepBHblii ypok. OnrTuka.
67 OCHOBBHI crieIaIbHON
TEOPUU OTHOCUTEIFHOCTHU

Pesepnslit ypok. KBanToBas
¢du3uka. DIeMeHThI
aCTPOHOMUU U
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acTpou3uKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIJIA YYUTEJIA

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI
CETHU UHTEPHET
lesson.edu.ru/03/07






