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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usnke 6a30BOro ypoBHsSI Ha YPOBHE CpPEIHEro oOuiero oopa3zoBaHus
pa3paboTaHa Ha OCHOBE IOJOKEHWW W TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
obOpasoBarenbHON Tporpammbl, npenctaBieHHbIXx B PI'OC COO, a Ttakxke c y4eToMm
dbenepanbHOl paboyeil mporpaMMbl BOCIUTAHHUS W KOHIICTIIIMH TIPETOJaBaHUS Y4EOHOTO
npeamera «®Puszmka» B oOpasoBaTelnbHbIX opranuzanusax Poccuiickoii ®eneparuu,
peann3youMx OCHOBHbBIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

Copeprxkanve TporpaMmbl 1o (pU3MKE HAmpaBlieHO HAa (OPMUPOBAHHE €CTECTBEHHO-
HAyYyHOW KapTHHBI Mupa oOyuarommxcs 10—11 kmaccoB mpu oOyueHHMM uX (U3HKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOro noaxona. Ilporpamma no ¢usuke
cootBercTByeT TpeboBanusiM OPI'OC COO k 1iaHUpyeMbIM JTUYHOCTHBIM, MPEIMETHBIM H
MeTaIpeJMETHBIM pe3ybTaTaM 00yUYeHUs, a TAKKE YUUTHIBAET HEOOXOUMOCTh pealu3alluu
MEKIPEIMETHBIX CBSI3€H (PU3UKU C €CTECTBEHHO-HAYYHBIMU yU4€OHBIMU TIpeaMeTaMu. B Heit
ONPENCISIIOTCSI OCHOBHBIC 1€MW  M3y4YeHUs (PU3NKKM Ha YPOBHE CpEIHEro OO0IIero
oOpa3zoBaHMsl, IUIAHUPYEMbIe pPE3yJbTaThl OCBOCHHUS Kypca (U3HKHU: JMYHOCTHEIE,
MeTarpeIMEeTHbIe, TPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3HKe BKIIOUYAECT:

e IUIAHUPYEMBIC PE3YyJbTaThl OCBOEHHUS Kypca (Pu3MKh Ha 0a30BOM YpPOBHE, B TOM

Yyucie MpeAMETHbIE Pe3yJIbTaThl MO rofgaM o0y4YeHus;

e cojepkaHue yaeOHOro mpenamera « Pu3nkay 1mo rojgam oO0ydeHwusl.

du3rka Kak Hayka O HauOolsiee OONIMX 3aKOHAX MPHUPOJIbI, BHICTYMAas B KaueCTBE
y4eOHOro mpeaMeTa B IIIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJl B CHUCTEMY 3HaHUUA 00
okpyxatomeM Mupe. LIIKoabHBIN Kypc (PU3UKA — CUCTEMOOOPA3YIOIUMA I €CTeCTBEHHO-
HAyYHBIX y4e€OHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB
U SBJIICHUH, HM3ydaeMbIX XUMHEH, Ouojormeu, ¢u3mdeckor reorpadueid U acTPOHOMHUCH.
Hcnonb3oBaHne W akTUBHOE TMpPUMEHEHWE (PU3NYECKUX 3HAHUN OMpenesseT XapakTep H
pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTHH B cdepe DSHEPreTUKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCa, MOJYyYEeHHUS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOWMCTBaAMHU U Apyrux. Mzydenue
(GbU3MKKM BHOCUT OCHOBHOW BKJaa B ()OPMHPOBAHWE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa
oOyyJaroruxcsi, B (opMuUpOBaHHE YMEHHU TPUMEHSATh HAy4YHBIA METOJ| TO3HAHUS TpHU
BBITIOJTHEHUU UMM Y4E€OHBIX HCCIIEI0OBaHUM.

B ocHOBYy kypca Gu3MKHM 1 YPOBHS CpeIHEro o01iero oOpa3oBaHUs MOJOKEH P
ujel, KOTOpPhIe MOKHO pPacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SABJISIETCS JOTHUYECKHU 3aBEPIIEHHBIM,
OH COJIEPKUT MaTepuas U3 BCEX pa3iesioB (hU3MKU, BKIFOYACT KaK BOMPOCH KJIACCUYECKOMH,
TaK U COBPEMEHHOUN (PU3HKHU.

Hoes cenmepanuzayuu. B COOTBETCTBMM C HEWl maTepuan Kypca (U3UKH O0BEAUHEH
BOKpPYT (u3uueckux teopuil. Benymum B Kypce siisieTcst GOpMUPOBAHHE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U TOJIE.

Hoes  eymanumapuzayuu. E€  peanmszanuss  Opeanojaraer  HUCIOJIb30BaHUE
IYMaHUTAPHOTO MOTEHIMaNa (PU3NYECKON HAayKH, OCMBICIICHUE CBSI3U pPa3BUTHUS (DU3UKU C



pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMHU, HPDABCTBEHHBIMH U HKOJIOTMYECKUMU
npobiieMaMu.

Hoes npuxnaownou wnanpasnennocmu. Kypc ¢GuU3MKM TpearnojiaraeT 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHHYECKHX U TEXHOJOTHYCCKUX TPUIIOKEHUH W3YYCHHBIX TEOPHHA H
3aKOHOB.

Hoes sxonocusayuu peanusyercs TMOCPEICTBOM BBEACHHUS DJIEMEHTOB COJIEpIKaHus,
MOCBSIIEHHBIX SKOJIOTHUYECKUM MpobdiieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTUEM
TEXHUKH W  TEXHOJOTHWHA, a Takke OOCYXJCHHS MpoOdJieM  palroOHAIBHOTO
IIPUPOIOTIONH30BAHUS M SKOJIOTHYECKON OE€30MMacCHOCTH.

CrepkHEBBIMH 3JI€MEHTaMU Kypca (U3UKH HAa YPOBHE CPEIHET0 00IIero oOpa3oBaHMUs
ABIIAIOTCS (pu3mueckue Teopun (PopMUpOBaHUE MPEICTABICHUN O CTPYKType MOCTPOCHUS
duznyeckoil Teopuu, poiau (PyHTAMEHTAIHHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
NPEICTaBICHUSAX O MPUPOJE, IPAHUIAX IPUMEHUMOCTH TEOPHHL, VISl ONMCAHUSI €CTECTBEHHO-
HAYYHBIX SIBJICHUN U IPOLIECCOB).

CucTeMHO-ACSATEILHOCTHBIN MOAX0J B Kypce (DM3UKH peaiu3yeTcsl MPEkKIE BCETro 3a
cu€T OpraHM3aly HKCIEPUMEHTAIBHON MAeATeIbHOCTH oOywatommxcsa. Jias Ga3zoBoro
YPOBHSL Kypca (PU3MKHM — 3TO HCIHOJB30BaHUE CHUCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX
HKCIEPUMEHTOB U JIaOOpaTOPHBIX padOT, KOTOPBIE B MporpaMMe Mo Gpu3uke oObeIUHEHBI B
OOLIMI CHUCOK YYEHHYECKHX NPAaKTHUYECKUX paboT. BbiieneHue B ykazaHHOM IEpeyHE
7a00paTopHbIX PabOT, MPOBOAMMBIX JJIsI KOHTPOJS M  OLEHKH, OCYIIECTBISETCS
ydacTHUKaMu 00pa30BaTENILHOTO TpoIlecca HCXOAs U3 OCOOCHHOCTEH TUIaHMPOBAHUS H
ocHamieHusi kabuHeta ¢usuku. [lpu sToM oOecreunmBaeTcs OBJIAJACHHE OOYYAIOIIUMHUCS
YMEHMSIMU TPOBOJUTH KOCBEHHBIE M3MEPEHMsI, MCCIEAOBaHUS 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYMH U MIOCTAHOBKY OTBITOB IO TIPOBEPKE MPEI0KEHHBIX THIIOTE3.

bonpiioe BHUMaHWE YAENAETCA PEIICHUIO PAacYETHBIX W KAYeCTBEHHBIX 3amad. [lpu
ATOM JUIsl pACUETHBIX 3374 MPUOPUTETOM SIBISIOTCS 3aJla4M C SIBHO 3aJaHHON (hHU3HUECKOM
MO/JIEJIbI0, TO3BOJIAIOIINE PUMEHATh N3YUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO
paszzena Kypca, Tak ¥ MHTETpHUPYs 3HAHUS U3 Pa3HbIX pa3niesoB. [ KauecTBEHHBIX 3ajad
NPUOPUTETOM SIBIIAIOTCS 3a/laHusl Ha OOBSCHEHWE MPOTEKaHWs (PU3MYECKHX SBICHUNA U
MIPOIIECCOB B OKPYKAIOIICH KU3HU, TPeOyroIHe BIOOpa (U3MUECKON MOIETH JIJISl CUTYaIluu
IPAKTHUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBuum ¢ TpedoBanusimu PI'OC COO x MaTepHanbHO-TEXHHUYECKOMY
obecrieueHn0 y4eOHOro mporiecca 0a30BbI YPOBEHb Kypca (PU3MKH Ha YPOBHE CPEIHETrO
o01iero oOpa3oBaHusl TODKEH U3Y4aThCs B yCIOBHUSAX MPEAMETHOTO KaObnHeTa (PM3UKH WIH B
YCIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa TMPEIMETOB €CTeCTBEHHO-HAYYHOTO IMKIa. B
KaOuHeTe (U3MKU JIOJDKHO OBITh HE0O0X0oAMMOE J1adopaTopHOE OO0OpYyIOBaHHE ISt
BBIMIOJHEHMSI YKa3aHHBIX B MPOrpaMMe MO (U3MKE YUYEHUYECKHX MPAKTUYECKUX PadOT U
JIEMOHCTPAIIMOHHOE 000pYAOBaHNUE.

JlemoHCcTpanmoHHOE 00OpyAoBaHWE (OPMUPYETCS B COOTBETCTBUU C TMPUHIIUIIOM
MUHUMAJIBHON JOCTATOYHOCTU U OOECIIEUYNBAET MOCTAHOBKY MEPEUMCIICHHBIX B IIPOTpaMMe
1o (U3MKEe KIIFOUEBBIX JEMOHCTPALIHM JIJIs1 UCCIIEAOBAHUS U3y4aeMbIX SIBICHUM U MPOIIECCOB,
IMIOUPUYECKUX U (PYHIAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.



JlaGopatopHoe 000pyAOBaHUE 7Sl YICHUYECKUX MPAKTUUYECKUX paboT popMUpyeTCs B
BUJIE TEMAaTUYECKUX KOMILJIEKTOB M 00€CTIeYMBAETCs B pacy€Te OJHOIO KOMIUIEKTa Ha JABYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTHI J1a0OpaTOPHOro 0OOPYAOBAHUS JIOJKHBI OBITH
IOCTPOEHBI HA KOMIUIEKCHOM MCIOJIb30BaHUHM aHAJIOTOBBIX U IIU(PPOBBIX IPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUI€ HU(POBBIX JJAOOPATOPUIA.

OCHOBHBIMU HETISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

dbopMupOBaHHE HHTEpeca M CTPEMJICHHS OOYyYaIOUUXCAd K HAYYHOMY H3YUYCHHIO
IPUPOBI, PA3BUTHE WX UHTEIUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUA O HAYYHOM MeETOAEC TO3HaHUs U (opMupoBaHUe
MCCIIEI0BATEIBCKOTO OTHOLIEHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylbTaTa H3yuyeHUsT OCHOB
CTPOEHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DPM3HKU;

dopMupoBaHHE YMEHUH OOBSCHATH SBJICHUS C HCHOJIb30BAaHUEM (PU3MUECKUX
3HaHUM U HAy4YHBIX JOKa3aTEIbCTB;

dbopMHpOBaHWE TPEACTABICHUA O poad (U3MKKA [ Ppa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHU.

JlocTrxkeHre ATUX IeJIe 00ecreuyrnBaeTCsl PEIICHHEM CIIEAYIOIMMX 3a7a4 B IMPOIecce
H3y4eHHs Kypca (U3UKH Ha YPOBHE CpeIHEero o0IIero oopa3oBaHus:

npuoOpeTeHNe CHUCTEMBbl 3HAHUNW 00 OO0mHUX (QU3NYECKHMX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPUSIX, BKIIOYAsT MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, AIEKTPOJIUHAMUKY,
KBaHTOBYIO (PU3HMKY U 3JIEMEHTHI ACTPOPUBUKHY;

dbopMUpOBaHHE YMEHHUHA NPUMEHATh TEOPETHUUYECKHE 3HAHUA Uil OOBSICHEHUS
duznyecKkux SIBICHUH B NPUPOJNE U S NPUHATHS MPAKTUUECKUX pELIEHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOECHHME CIOCOOOB PEIICHMs Pa3IUYHbIX 3a/lady C SIBHO 3a/laHHOM (pu3nyeckoin
MOJICNIbIO, 3a]a4, MOJPa3yMEBAIOIIMX CAMOCTOSATEIbHOE CO3aHue (HU3MUECKOM
MOJIEIH, AICKBATHOM YCIIOBUAM 3a/1a4u;

NOHMMaHUE (PU3MYECKUX OCHOB M NMPHUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSIHUSA HA OKPYKAIOLIYIO CPEY;

OBJaJICHUE METOJAMH  CAMOCTOSITEIBHOTO  IUIAHUPOBAHUS W IIPOBEJICHUS
duznyecKux  HSKCIEPUMEHTOB, aHalu3a M  UHTEpHpeTanuu  MHGOpMaluH,
OIPEEJICHNs JOCTOBEPHOCTH IOJyYEHHOTO PE3YIIbTATa;

CO3/IJaHME YCJIIOBUU JUISl PAa3BUTHUS YMEHUM NPOEKTHO-UCCIIECIOBATEIBbCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha uzydenue ¢usuku (6a30BbIHi YPOBEHb) HA YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HeAento), B 11 knacce — 68 yacos (2
yaca B HEJIEIII0).

[Ipennaraemeiii B mporpamme 1o (pusmke nepedeHb JTabOpaTOPHBIX U MPAKTHUECKUX
paboT sBISETCS PEKOMEHJOBAHHBIM, YUHUTENh JeaeT BhIOOp MpOBEAeHHS JaOOpaTOPHBIX
paboT ¥ OIBITOB C YYETOM MHIUBHIyAbHBIX OCOOCHHOCTEHW 00YyJarOIINXCSl.



COJEPXKXAHUME OBYUEHUA

10 KITACC

Paznen 1. @u3uka ¥ MeTOAbI HAYYHOI'O IIO3HAHUS

dusuka — HayKa o mpupoje. HayuHble METObI MO3HAHUS OKpY»Karoiero mupa. Poib
AKCTIEPUMEHTA U TEOPUH B MPOIECCe MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanre (u3MUeckux SABICHMA W TporeccoB. HaydHble THUIOTE3BI.
du3nyecKkue 3aKOHbI U TeOpuU. ['paHuUIlbl IPUMEHUMOCTUA (PU3UYECKUX 3aKOHOB. [lpuHumn
COOTBETCTBHS.

Ponp u Mecto u3uku B GopMHPOBAaHUU COBPEMEHHOW HAy4YHOM KapTUHBI MHpPaA, B
MIPAKTUYECKOM JICATEIIBHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBbIE UBMEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanndeckoe aBHKeHHE. OTHOCHUTEIBHOCTh MEXaHMYECKOTO MBMKEHHS. Cucrema
otcuéta. Tpaekropus.

[lepemelienne, CKOPOCTh (CpeAHsisi CKOPOCTb, MTHOBEHHAsI CKOPOCTb) M YCKOPEHHE
MaTepUaIbHONW TOYKH, UX MPOCKIMH Ha OCH CUCTEMBI KoopauHat. ClokeHne nepemMenieHuit
Y CJI0’KEHUE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE IIPSAMOIMHEHHOE IBMKeHUe. [ padku 3aBUCMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U IIEPEMENIEHNS MaTEPUATbHON TOUKH OT BPEMEHHU.

CBobosHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBosnmHeiHOE ABMXKEHHE. [[BM)KEHME MATEpUATIBHOW TOYKH IO OKPYKHOCTH C
IIOCTOSTHHOM TI0 MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsA CKOpocThb. [lepuon u
yacTota obpareHus. [lenTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHUE: CHUIOMETpP, IBHKECHUE
CHaps/IOB, LICTTHBIC U PEMEHHBIC MEpeIavu.

Jlemoncmpayuu

Mojenb cucTeMbl OTCUETa, HILUTIOCTPAIUS KHHEMATUUYECKUX XapaKTePUCTUK JIBHKCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue nBuxeHust Tejia, OpoIIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

Hamnpapnenue CKOpOCTH P ABUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHrne HepaBHOMEPHOTO IBUKEHUS C LIEJIBIO ONPEIECIICHUS MTHOBEHHOM CKOPOCTH.
HUccnenoBaHre  COOTHONIEHHMS  MEXAY  MYTSIMHU, MPOWACHHBIMM  TEIOM 34

MOCJIeIOBATEIbHbIE PABHBIE MPOMEXKYTKH BPEMEHH NPH PABHOYCKOPEHHOM JBUKEHUU C
HayaJbHON CKOPOCTBIO, PABHOU HYIIO.

N3ydeHne nBUKEHNS IapUKa B BSI3KOU KUJIKOCTH.



W3ydenue aBuXeHUs Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Tpunuun otHocutTenbHOCTH [ammnes. IlepBeii 3akoH HeroroHa. HHepuuanbHbIE
CHUCTEMBI OTCYETA.

Macca Tena. Cuna. IlpunHuun cynepnosuuunu cui. Btopoit 3akoH HeroToHa 1ist
MaTepuagbHON TOUKU. Tpernii 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BceMupHoro tarorenus. Cumna tsoxectd. [lepBas kocMudeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (1mokos, ckojibxeHusi, kauenus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHus CcKoIbXeHHS M cuia TpeHuss mokos. Kospdunuent tpenus. Cuna
COIIPOTHBJIEHUS IIPY JBWKEHUH TeNa B KUAKOCTH WJIU rase.

[TocTynarenpHOE M BpalllaTeIbHOE IBH>KEHHE a0COIIOTHO TBEPOTO Tea.

MoOMeEHT cuiabl OTHOCUTEIBHO OCH BpauieHud. llnedo cumel. YcnoBus paBHOBECUS
TBEPIOIO Tea.

TexHuyeckue yCTpOMCTBA M INMPAKTHYECKOE IPUMEHEHME: NOAIIWITHUKH, IBHKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBenue nHepuUU.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3axkon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT Ae(popMaluu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABbEME U MAJCHUH.

CpaBHEHUE CHJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOTO Teyia. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTHU CUJI YIIPYTOCTH, BO3HUKAIOIMINX B MPYXUHE U PE3UHOBOM
o0Opasiie, oT ux aedopMarum.

HccenenoBanue ycioBUii paBHOBECHsS TBEPAOTO TeJA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonbl coxXpaneHus 6 MexaHuke

NmMnynbc MaTepuaabHOM TOUKH (TENa), CACTEMBI MaTepUANIbHBIX TOUYEK. VIMITYIbC CHITBI
Y U3MEHEHHE UMITyJIbCa TeNA. 3aKOH COXPaHEHUs UMITyJIbca. PEaKTUBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckas sHeprus MatepuaabHOW TOUKH. Teopema 00 M3MEHEHUH KUHETUYECKOU
DHEPI'UH.

[lotennmanbHas sHeprus. lloTeHnuanbHass »sHeprus ynpyro neGopmMupoBaHHOU
npyxuHsbl. [loTeHunanbHas SHEPrys Teaa BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToTeHimanbHble ¥ HEMOTEHIMANIbHBIE CUJIbI. CBsI3b pabOThl HEMOTEHIUATIBHBIX CHUJI C
U3MEHEHUEM MEXAaHUYECKON SHEPruu CHUCTEMBI TeJl. 3aKOH COXPAHEHUs MEXaHWYECKON
DHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.



TexHuyeckue yCTpouCTBa U MPAKTUYECKOE IIPUMEHEHHE: BOJOMET, KOIIED, NPy KUHHBIN
IIACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBM)KECHHE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO B OOPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3ydyeHne aOCONIOTHO HEYHNPYroro yJaapa C IMOMOIIBIO JABYX OJAMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanre cBs3M pabOThI CHJIBI C U3MEHEHHEM MEXaHUYECKOW >HEpruu Tena Ha
IIPUMEpPE PACTSHKEHUSI PE3UHOBOIO JKI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKOM TEOPUHM U HX  OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Auddysus. Xapakrep IBUKEHUS U B3aUMOICHCTBUS
YyacTHI] BemiecTBa. MOJEIN CTPOEHUsl Ta30B, JKUIKOCTEM U TBEPIBIX TeN U OOBSICHEHHE
CBOICTB BEIIECTBA HA OCHOBE ATHUX Mojeneil. Macca u pasmepbl Mojekynl. KommuectBo
BemiecTna. [locrosnanas ABoraapo.

TermnoBoe paBHOoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mopens uaeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOpUn
ujeaNbHOr0 Ta3a. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeAHell KMHETHYECKOW IHEepruu
TEIUIOBOTO JBMXKEHUs dacTtull rasza. I[llkana temnepatyp KenbBuHa. ['a30Bble 3aKOHBL.
YpaBaenue MenaeneeBa—Kianeiipona. 3akon JlanproHa. M30mponeccsl B HACAIBHOM Ta3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. [ 'paduueckoe TPENCTaBICHUE H30IPOIIECCOB:
H30TepMa, U30Xopa, u3odapa.

TexHuYecKkue ycTpocTBa 1 MPAKTHYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOUIME JIMCKPETHOE CTPOEHUE BeliecTBa, (ororpaduu MONEKYI
OPraHUYECKUX COCTUHECHUM.

OnwiThl TI0 MU PY3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogaens onbita IlTepHa.

OMBITHI, TOKA3bIBAIOIIUE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/ICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OMnbIThI, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UI€AIbHOTO ra3a, U30MPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padonul

OnpeneneHue Macchl BO3JlyXa B KJIACCHOM KOMHAaTe HAa OCHOBE HM3MEPEHHH 00bEéMa
KOMHAThI, JABJICHUS U TEMIIEpATyphl BO3AyXa B HEl.

HccnenoBanue 3aBUCUMOCTH MEXAY MTapaMETPAMH COCTOSIHUSL Pa3peKEeHHOT0 rasa.

Tema 2. Ocnoevl mepmoouHamuKu

TepMmoannamuueckasi cucremMa. BHyTpeHHss1 SHEPTHS TEPMOJINHAMUYECKON CUCTEMBI U
cnocoObl €€ wu3MmeHeHusa. KoaudectBo TemioTel M paboTa. BHyTpeHHss sHeprus



OJHOATOMHOTO MAEAJbHOrO ra3a. Buael Temonepenayu: TEIONPOBOJAHOCTh, KOHBEKLUS,
V3JIy4eHUE. Y IeJIbHasl TEINIOEMKOCTD BellecTBa. KolnuecTBO TEIUIOTHI ITPU TEILIONEpeaaye.

[Tonsitue o0 aamabatHoM mpouecce. [lepBblil 3akoH TepmoguHaMuku. [IpuMeHneHue
NEpPBOTr0 3aKOHA TEPMOJMHAMHKHU K M3ompoleccaM. ['paduueckas uHTepripeTanuss paboThl
rasa.

Bropoii 3akon TepMoguHamMuku. HeoOpaTuMocTh MPoIeccoB B MPUPO/IC.

TennoBble MamuHbl. [lpuHUMOBL JeWCTBUSA TemIOBbIX MamuH. [IpeoOpa3zoBanus
OHEPruu B TEIIOBbIX MamuHax. KosdduimeHT nose3Horo nedcTBUS TEIUIOBOM MAaIllMHBI.
[Mukn KapHo u ero ko3pPUIMEHT MOJE3HOTO AEUCTBUS. DKOJOTHMUECKHE MPOOIeMbI
TETUIO3HEPTETUKH.

TexHn4eckrue YCTPOWCTBA M NPAKTUYECKOE NPUMEHEHUWE: JBUTaTelb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAUIBLHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTPEHHEW SHEPTUM Tella MPHU COBEPIICHUM palbOThI: BBUIET MPOOKU U3
OYTBUIKM TOJ IEWCTBHEM C)KaTOrO BO3AyXa, HarpeBaHHE >(PUpa B JATYHHOU TpyOKe IMyTEM
TpeHUs (BUACOIEMOHCTPALIMS).

N3meHenue BHyTpEeHHEH SHEpruu (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OneIT 110 a1abaTHOMY PACHIUPEHHIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Monenu mnapoBod TypOWHBI, JABUTATENsi BHYTPEHHETO CrOpaHUs, PEAKTUBHOIO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue yaenpHOu TENI0EMKOCTH.

Tema 3. Aepecammusvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapooOpa3oBanue u KoHjaeHcanusa. Vcnapenue wu kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAg  BIAXHOCTh  BO3ayxa. HaceimenHsld map. YaenpHas — TeruioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe temo. Kpucrammmueckue u amopdHble Tena. AHHU30TPONHS CBOWCTB
kpuctayuioB. Kunkue  kpuctamibl. CoBpemMeHHble  Marepuaibl. [lnaBneHue
KpUcTayuM3anus. Y aejbHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHUE TEII0BOTO OajaHca.

TexHuueckue ycTpoMCTBa M MPAKTHYECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KUIOPDUMETP, TEXHOJOTUU TOJIYYEHUS COBPEMEHHBIX MATEpHAIIOB, B TOM YHCIE
HAaHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIIEHHBIX TapOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBanust 1 MiaBJe€HUsI KPUCTAJUIMUECKOTO BEIIECTBa.

JleMOHCTpanus KpucTaioB.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa



Tema 1. Inekmpocmamuka

OnekTpu3anus Tel. ODJEeKTpUYecKuil 3apsa. JlBa BuIa 3JIEKTPUUYECKUX 3apsiioB.
[IpoBOAHWKH, IUAJIEKTPUKA W TOJYNPOBOJHUKH. 3aKOH COXPAHEHHUS DSIIEKTPUYECKOIO
3apsja.

B3anmopneiictBue 3apsgoB. 3akoH Kynona. TodeuHbI 3JIEKTPUYECKHM  3apsl.
DnekTpudeckoe moJie. Hampsok€HHOCTH 3iekTpuueckoro mnoti. [IpuHuun cynepno3unuu
ANEKTpUYECKUX noJieh. JIMHUY HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun anektpocratudyeckoro mnoss. llotenmuman. Pa3HOCT MOTEHIMATIOB.
[IpoBOAHWMKM W  AWAPJNEKTPUKH B  BJIEKTPOCTATHUYECKOM moJie. JludnekTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh TIIOCKOTO KOHJEHCATOpa. DHEPrus
3apsSYKEHHOTO KOHJEHCATOopa.

TexHuyeckne ycTpoiCTBA U MPAKTUYECKOE MPUMEHEHHE: JIEKTPOCKOI, 3JIEKTPOMETP,

JIIEKTPOCTAaTUYECKas 3aIuTa, 3a3eMJICHUE AJIEKTPONPUOOPOB, KOHJIEHCATop,
KOIMPOBAJIBHBIN anmapar, CTPyHHBINA IPUHTED.
Jlemoncmpayuu

YCTpOUCTBO U PUHIUII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH ILJIOCKOTO KOHAEHCAaTOpa OT IUIOWIAAM IUJIACTHUH,
PACCTOSTHHSI MEK1Y HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUIT TOK. YCJOBHUS CYIIECTBOBAHMS JJEKTPUYECKOTO TOKa. M CTOUYHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LETH.

DnexkTpudeckoe CONIPOTHUBJICHUE. VY nensHOE CONIPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MAPALIEIBHOE, CMEIIAHHOE COEITUHEHUE IPOBOIHUKOB.

PabGora snekTpudeckoro Toka. 3akoH Jxoyns—JIlenma. MOITHOCTh 3JIEKTPUYECKOTO
TOKA.

DNEeKTPOJBIXKYIAsA CUJla U BHYTPEHHEE CONMPOTHUBIIEHUE MUCTOYHUKA TOKA. 3aKoH Oma
JUIS1 TIOJTHOM (3aMKHYTOM ) 3eKTpruueckoil nienu. KopoTkoe 3amMbIKkaHue.

DJIEKTPOHHAs MPOBOJAMMOCTb TBEPABIX METALIOB. 3aBUCHUMOCTb CONPOTUBIICHUS
METAJJIOB OT TemImepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TomympoBoguuku. COOCTBEHHass W TPUMECHAs MPOBOJUMOCTH TOTYIPOBOJIHHUKOB.
CroiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPHOOPHI.



DNEeKTPUYECKU TOK B PACTBOpaX M pacCIiaBaX 3JIEKTPOJIUTOB. DIEKTPOIUTUUYECKAS
JTUCCOLUALINS. DIEKTPOIIU3.

OnexTpudyeckuid TOK B Tazax. CamMOCTOATENbHBIN M HECAMOCTOSITENbHBIA pa3psi.
Monnus. [1na3zma.

TexHuueckue yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: aMIepMETp, BOJBTMETD,
peocTaT, HMCTOYHUKH TOKA, SJIEKTPOHATPEBATEIIbHBIE MPUOOPHI, SJIEKTPOOCBETUTEIBHBIC
MpUOOPHI, TEPMOMETP CONMPOTUBJICHUS, BAKYYMHBIM O, TEPMUCTOPHI U (HOTOPEZUCTOPHI,
MOJIYIIPOBOJTHUKOBBIN MO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHure CUilbl TOKa U HaIPSKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS LWJIMHAPUYECKUX MPOBOJHHUKOB OT JUIMHBI, TUIOIIAIN
MONEPEYHOr0 CEYEHUS U MaTepHaa.

CMenmaHHOE COeIMHEHUE TPOBOIHUKOB.

[IpsiMoe n3MepeHune AIEKTPOABIKYIIEN crilbl. KOpOTKOE 3aMbIKaHHWE TrajlbBAHUYECKOTO
AJIEMEHTAa U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

HckpoBoii pa3psa M IpOBOJIUMOCTh BO3yXa.

OHOCTOPOHHSISI TPOBOJAMMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomaol

N3yueHne cMEaHHOTO COSIMHEHUSI PE3UCTOPOB.

N3mepeHne SIEKTPOABMKYLIEH CHUJIbI HMCTOYHMKA TOKA M €ro BHYTPEHHErO
CONIPOTHBJICHUS.

HaGmronenue amexTposusza.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 6azoBoro ypoBHs B 10 kiacce ocylIecTBISIETCS € Y4ETOM
COJIepKATEIbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMh MaTeMaTHUKH, OWOJIOTUM, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meorxcnpeomemuvie nonsimusi, CBSI3aHHbIE C U3YYEHUEM METOJOB HAYYHOTO MMO3HAHMSL:
SBJICHUE, HAay4YHBIM (hakT, TUNoTe3a, Ppu3nuecKkas BEIWYWHA, 3aKOH, TEOpHs, HaOJIOJICHHUE,
HKCHEPUMEHT, MOAECIUPOBAHUE, MOJEIb, U3MEPEHHE.

Mamemamuxa: pelieHue CHUCTEMbl ypaBHEHHH, JIWHEWHas (QyHKIuUsA, mapadoia,
runepOona, ux rpaduKd W CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIIMH: CHHYC, KOCHHYC,
TAHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIIUU
Ha OCH KOOPJMHAT, CI0KEHHUE BEKTOPOB.

buonoeus: wmexanmdeckoe ABWKEHHUE B KUBOW mpupoxae, nuddysus, ocmoc,
TEIUIOOOMEH KUBBIX OpPraHU3MOB (BUIbI TEIUIONEpPENayd, TEIUIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: JTUCKPETHOE CTPOCHHE BEIleCTBa, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb
BEILIECTBA, MOJIApHAsh Macca, TEIUIOBbIE CBOWCTBA TBEPIBIX TeJN, >KUAKOCTEM W Ta30B,
ANEKTPUUYECKUE CBOMCTBA METAJIIIOB, 3JIEKTPOJUTUYECKAS TUCCOLUALINS, TaJIbBAaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.



Texnonocus: npeoOpa3OBaHHE [BUKEHUW C MCIOJb30BAHUEM MEXAHU3MOB, YYET
TPEHUS B TEXHUKE, NOAIIMITHUKH, UCIIOJIb30BAHNE 3aKOHA COXPAHEHUS UMITYJbCA B TEXHUKE
(pakeTa, BOJOMET U IpyTHE), ABUTATENIb BHYTPEHHETO CrOpaHusi, mapoBasi TypOuHa, ObITOBOM
XOJIOIUIBHUK, KOHJIUIIMOHEP, TEXHOJOTUU TOJYYEHHUS COBPEMEHHBIX MAaTepuajoB, B TOM
YKCJie HAHOMATEpPUAIOB, U HAHOTEXHOJOTHUH, BJEKTPOCTATUYECKas 3allluTa, 3a3eMIICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPHHTEP, SJICKTPOHATPEBATENbHBIE NPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHAMMKA

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[ToctostHHBIE MarHUTHL. B3auMOAElWCTBHE MOCTOSHHBIX MAarHuTOB. MarHuTHOE TOJIE.
Bekrop marHuTHOM WHAYKIMU. lIpuHOMN cynepno3unuy MarHUTHBIX Tosie. JInHum
MarHuTHOW MHAYKIUHU. KapThHa TMHUIT MarHUTHOM MHIYKIIMH TOJISI IOCTOSHHBIX MarHUTOB.

MarnuTHoe 1oje IpOBOJHHMKA ¢ TOKOM. KapTuHa MTMHUN MHIYKIIMUM MAarHUTHOTO IOJIS
JUIMHHOTO NPSIMOTO IMPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. B3anmonencTBre NpOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAIIPABIICHUE.

Cuna JlopeHua, e€ MoAyJb W HampaBieHUE. J[BH)KEHHE 3apsHpKEHHOM 4YacTULbl B
OJTHOPOJHOM MarHuTHOM Tosie. PaGora cuibl JlopeHiia.

SIBreHMEe DIEKTPOMArHUTHOW WHAYKIMU. [IOTOK BekTOpa MarHUTHOW WHIYKIHH.
DJIEKTPOABUKYINAS CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMArHUTHOW HHAYKIuK Papanes.

BuxpeBoe 3jIeKTpUYecKoe Moje. DICKTPOABUKYILAS CUJa MHIYKIIMU B MPOBOJIHHUKE,
JBUKYIIEMCS TOCTYNIATEJIbHO B OJHOPOJHOM MAarHMTHOM IIOJIE.

IIpaBuno Jlenua.

NHAyKTUBHOCTD. SIBII€HNE CAMOMHIYKIIMA. DIEKTPOABUKYIIAsA CHUJIa CAMOUHAYKIIHH.

DHeprus MarHuTHOTO TIOJISI KATYIIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHn4eckrue yCTpPOWCTBA M IPAKTUYECKOE NPUMEHEHHE: IIOCTOSIHHBIE MArHUTHI,
AJIEKTPOMArHUTHI, JICKTPOABUIATENIb, YCKOPUTEIN SJIEMEHTAPHBIX YACTHUI, UHAYKIIMOHHAS
MeYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TIOJISI.

B3anmoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON MHIYKIWH.

ITpaBuno Jlenua.

3aBUCHUMOCTh  JJIEKTPOJABWXKYILIECH CHJIbl HMHIYKIUM OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.



SIBeHrEe CaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.
HccnenoBanre sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

Konebartenbnas cucrema. CBoOoAHbIE MexaHWMYeckue Kosebanus. ['apmoHnueckue
konebanus. Ilepuon, wactora, amrumutyna u (aza koneOanuil. [lpyXMHHBIN MasTHHK.
Marematuyeckuii MasTHUK. YpaBHEHHUE TapMOHUYECKUX Kojebanuil. [IpeBpameHue
SHEPrUM NPU TAPMOHUYECKUX KOJICOAHUSAX.

Konebatenbupiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJ€OaHUS B HJI€aTbHOM
KOJIeOATeIbHOM KOHType. AHAJOrus MEXAY MEXaHUYECKUMU U DIIEKTPOMAarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHMS DJHEPruM B  HJI€AJbHOM
K0JIe0aTEIbHOM KOHTYPE.

[IpencraBiaenne o 3aTyxaroUmMx KoieOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeIHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

Ilepemennpiii TOK. CHHYCOMIAJNbHBIA NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO
TOKA. AMIUIMTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegavya u MoTpeOICHUE IIEKTPUUSCKOM SHEPTHUU.
OKOJIOTUYECKHE PHUCKM MPU MPOU3BOJCTBE IJIEKTPOdHEPruu. KyibTypa HCIONB30BaHUS
3JIEKTPOIHEPIUH B ITIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: DIIEKTPUYECKHM 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue  mapameTpoB — KojieOaTenbHOW — cucTeMbl  (TPY>KUHHBIA WU
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojieOaHuH.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJI€OaHUIA.

Hab6mronenne pe3oHanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOaAHUSI.

OcuumorpaMMbl  (3aBUCMMOCTA  CHJIBI TOKA W HANpsDKEHUS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHC npu MOCIe10BATENBHOM COEAMHEHUH PE3UCTOPA, KATYIIKA HHIYKTHBHOCTH U
KOHJIEHCATOpa.

Mopenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEpUO/a MaJbIX KOJeOaHWW rpy3a Ha HUTH OT JJIMHBI
HUTH U MAccChl Ipy3a.

HccnenoBanne INEPEMEHHOIO TOKA B ILENW W3 IOCIEAOBATENBHO COECIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE B0JIHbL



Mexanudyeckue  BOJIHBI,  ycioBHs — pacnpoctpaHeHus.  llepuon.  Cxopoctb
pacrpocTpaHeHHs U JUIMHA BOJIHBL. [lomepednsie U npoaosibHbIe BOIHBI. MHTEpdhepeHuus u
Tudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIYyUYEHHUS SJIEKTPOMATrHUTHBIX BOJIH. B3anMHas
opueHTanusa BekTopoB E, B, V B anexrpomarautHoi BosiHe. CBOMCTBA AIEKTPOMArHUTHBIX
BOJIH: OTpaX€HHE, MpeJoMJIeHHe, noisipu3anus, audpakuus, uartepdepenius. CKopocTh
ANEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JIeKTPOMarHUTHBIX BOJIH. [I[puMEHEHNE IIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpyHIMIBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAOIIEH CPEBI.

TexHUYEeCKUE yCTPONUCTBA U IPAKTUYECKOE TPUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEIHUIIMHE, pajap, paAUONpUEMHUK, TEIEBU30P,
anTeHHa, tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOJI0JIbHBIX BOJH.

KoneO:mromeecs T€10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpakeHus: U NpeioMICHHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenue nntepdepenunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGmronenue cBsS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW U YacCTOTOU
KOJICOaHMIA.

HccnenoBanne CBOWCTB 3JICKTPOMArHUTHBIX BOJH: OTPaXXCHUE, MPEIOMIICHHUE,
noJisipu3anus, IMppakuus, THTEpPEpeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas onruka. [IpsmMonuHerHOE pacnupOCTpaHEHHE CBETa B OJHOPOJIHOU
cpene. Jlyu cBera. ToueuHbI HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbBI OTpakeHus cBera. [locTpoeHne M300pakeHHil B MIOCKOM
3epKale.

[Ipenomnienne cBeta. 3akoHBI MpENOMICHHMS CBeTa. AOCOJIOTHBIA IOKa3aTelb
npesnomienus. [loaHoe BHyTpeHHee oTpaxeHue. [IpenenbHslid yroyl moJHOTO BHYTPEHHETO
OTpaKEHUSI.

Hucnepcus ceera. CiaoxHbli coctaB Oenoro cBeta. Lser.

CobOuparomrie u pacceuBaromme JuH3bl. ToHkas nmH3a. DOKycHOe paccTrosHue U
onTHYecKas cuia TOHKOM JuH3bL. [locTpoeHune wu300paxkeHUil B coOUparOmMX |
pacceuBaromux JmH3ax. PopMyra TOHKOMN JIMH3BL. Y BEJIMUCHUE, JABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. WHrepdepenuuss cBera. KorepeHTHblE HCTOYHUKH. Y CIOBUS
HAOJIOICHUS MAaKCUMYMOB W MHUHUMYMOB B HWHTEPPEPEHIIMOHHONM KapTHHE OT JABYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JudpakinuonHas pemérka. YcloBUe HAOMIOJEHUS TJIaBHBIX
MaKCUMYMOB IpHY NMaJ€HU MOHOXPOMATUYECKOTO CBETAa Ha TU(MPAKIIMOHHYIO PEIIETKY.



[lonspuzanus ceera.

TexHudecKkue yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, (poroammapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, MU(paKIUOHHAs
peleéTKa, NoJIAPOuL.

Jlemoncmpayuu

[IpsiMonuHEHOE pacHpOCTPaHEHHUE, OTPAKEHUE W MpesioMJieHHe cBeTta. OnTuyeckue
IpUOOPBHL.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepeHnu cBera.

HaOmronenune audpakiuu cBera.

HabGmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOIIBIO MPU3MBI.

[Tomy4yenue ciekTpa ¢ MOMONIbI0 JU(PPAKIUOHHON PEIIETKH.

HaOmnronenue nosisipuzaiiuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHune noka3aresns npeoMIeHUs CTEeKIa.

HccnenoBanue CBOMCTB N300paKeHUH B JIMH3AX.

HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH
['paHuLIbl MPUMEHUMOCTH KIACCUYECKOW MexaHUKHU. [locTynarel cnennaibHONM TEOpUn
OTHOCUTEJIbHOCTA: WHBApPUAHTHOCTb MOJYJSl CKOPOCTM CBETa B BaKyyMe, HPUHIIMI
OTHOCHUTEJIBHOCTH DHUHINTEHHA.
OTHOCUTEIBLHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU M COKPAIIICHUE JIJTUHBI.
DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.
CBs3b MacChl C SHEPTUEN U UMITYJIBCOM PENSTUBUCTCKOM YaCTUIBI. DHEPTHS TTOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. @opmyna Ilnanka cBsizu sHepruu (OTOHA C €ro YacTOTOM. DHEprus u
UMITYJIbC (POTOHA.

OtkpeiTnie u wuccnenoBanue ¢ororddexra. Ombitei A. I'. CroneroBa. 3akoHBI
dbotorpdexra. VYpaBHenue OiinmreriHa s pororddexra. «KpacHas rpanuna
dboTtorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEVCTBHUE CBETA.

TexHudecKkue yCcTpOWCTBA W MPAKTUYECKOE MpUMEHEHue: (OTOdIEMEHT, (POTOAaTUHK,
CoJIHEUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTo3deKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeMHET0O (poTodddekTa.



Ceeroauon.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pezepdopa no paccesnuro o -yactuil. [Inanerapnas
mozenb atoma. [loctynarsl bopa. M3nyuenue u nornoienue GOTOHOB MpU MEPEXOIe aToMa
C OJIHOTO YpPOBHA 3HEpPruM Ha Apyrol. Bunbl cnexktpoB. CHekTp ypoBHEH 3HEpruu aTtoma
BOJIOPOJA.
BosiHOBBIE cBOMCTBa yacTull. BonHsl ne bpoiinsa. KopnyckynspHO-BOJTHOBOW Jyaau3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.
TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHME: CIEKTPAJBbHBIM AaHAIU3
(ceKkTpocCKoIl), Ja3ep, KBAaHTOBBI KOMIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Omnpenenenue JJIMHBI BOJIHBI JIa3epa.
HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
Habnronenue TuHeyaToro CeKTpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI,  JOKa3bIBAIOIIME  CIOXKHOCTb  CTpoeHMs  Anpa.  OTKpeITHE
paaunoaktuBHOCTH. OmnbiTel Pe3epdopna mno ompeaeneHruo cocTaBa pPaguOaKTUBHOTO
n3nydyeHus. CoiicTBa anb(a-, Oerta-, raMma-u3ilyuyeHus. BiusHue paguoakTUBHOCTU Ha
YKUBBIE OPraHU3MBI.
OTtkpeiTHE NpoTOHA M HelTpoHa. HykinoHHass monens snpa I'eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uncio sapa. M30tomst.
Anbha-pacnaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznydenue. 3akoH
PaAMOAKTUBHOTO pacnaja.
OHeprus CBA3M HYKJIOHOB B siipe. S aepHbie cuibl. JledekT macchl sipa.
SnepHble peakuuu. JleneHue U CUHTES sep.
Anepubiii peaktop. Tepmosinepusiii cunHte3. I[IpoOreMbl U MEPCHEKTUBBI SAEPHON
HHEPreTUKU. DKOJIOTHYECKUE aCIIEKTHI IAEPHON SHEPTrEeTUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE MTO3UTPOHA.
MeTob1 HaOIOIEHUS M PETHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTHHBI MUpa.
TexHuyeckue yCcTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETpP, kKaMepa Buibcona,
SAJIEPHBIN peakTop, aToMHas Oomoa.
Llemoncmpayuu
Cu€TUrK MOHU3UPYIOLINUX YACTULL.
Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul
HccnenoBanue TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH



Oranbl  pa3BuTusl acTpoHomuu. llpukiiamHoe W MHPOBO33PEHUYECKOE 3HAYEHUE
aACTPOHOMMUH.

Bun 3Bé3nnoro ne6a. Co3Be3ausi, sipkue 3BE3/bl, IUTAHETHI, UX BUAUMOE JBUKEHUE.

ConHeuHas cucTema.

Connue. ConneyHass akTUBHOCTbh. Mctounuk sHeprun CosiHIA U 3BE34. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlnarpaMma «CHEKTPAJIbHBINA KIACC — CBETUMOCTB». 3BE3JIbI
[JIABHOM MOCJIEI0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBbY» IS 3BE3] TJIABHOU
MOCJEN0BATENBHOCTU. BHyTpeHHee cTpoeHue 3BE3A. COBpPEMEHHBIE MPEICTABICHHUS O
MPOUCXOKICHUH U 3BOJIFOIMK COJIHIIA U 3BE3/. DTallbl XKU3HU 3BE3]I.

Mneunsiii [Iyte — Hama I'anaktuka. [lonoxenue n asuwxenue CosHua B ['anakTuke.
Tunel ranaktuk. Paguoranaktuky u kBazapel. YEpHBIE IBIPHI B paxX raJIaKTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa00na. Paz0eranue ranaktuk. Teopus
Bonbmioro B3peiBa. PeMKTOBOE M3IIy4eHHE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGOmtoieHuss HEBOOPYXKEHHBIM — TJIA30M € HMCHOJIb30BAaHUEM  KOMIIBIOTEPHBIX
NPUJIOKEHUN JI1 ONPEJENICHUsI IOJIOKEHUS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31s1 CeBEPHOro NMONyLIapyst U ApKHUE 3BE3BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

Oo0o0maroniee MOBTOPEHUE

Ponp usmku u acTpOHOMHH B SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIMAIBHOW M
TUYECKON cdepax AesITeNbHOCTH YeNOBEKa, POJib MU MECTO (PU3MKM U aCTPOHOMHH B
COBPEMEHHOM HAy4yHOH KapTUHE MHpa, poib (U3MYECKON Teopun B (HOPMUPOBAHHUH
NPEACTaBICHUN O (PU3NUECKOW KapTUHE MUpPa, MECTO (PM3UUECKON KapTHUHBI MUpPa B 00IIEM
PSAYy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABIECHUI O MPUPOJIE.

MesxknpeaMeTHble CBA3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiecTBisercs ¢ y4éTom
COZIEpKATENbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMH MaTe€MaTHUKH, OWOJIOTMH, XUMUH,
reorpaduu ¥ TEXHOJOTHUH.

Mesicnpeomemnule nowsimusi, CBA3aHHbIE C U3yUYEHUEM METOJ0B HAYYHOI'O TMO3HAHMUS:
SBJICHUE, Hay4YHBIA (pakT, TUmoresa, ¢pusnyueckas BEIUYHHA, 3aKOH, TEOpHs, HaOIIOJCHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YPaBHEHHM, TPUTOHOMETpUUECKUE QYHKIUU: CUHYC,
KOCHUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI U HX
MPOEKILIMK Ha OCH KOOPJUHAT, CII0)KEHHE BEKTOPOB, IPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKLIUH,
PU3HAKU 000U TPEYTOIBHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX (puryp u oobéma ten.

buonoeus: snextpuueckue SIBICHUS B JKUBOW MPUPOJE, KoyeOaTeabHbIe IBIKECHUS B
YKUBOW MPUPOJIE, ONTUYECKUE SIBJICHUS B KUBOW NMPUPOAE, NECUCTBUE PANHUALIMU HA JKHUBBIC
OpraHU3MBI.

Xumus: CTpOEHHWE aTOMOB M MOJIEKYJ, KPHCTAUIMYECKAsh CTPYKTypa TBEPABIX Tel,
Me€XaHU3Mbl 00pa30BaHUs KPUCTAIMYECKON PEMIETKN, CHEKTPAIbHBIA aHAIU3.



I'eoepaghus: MarHUTHBIE TOTIOCA 3€MJITH, 3aJI€KU MAarHUTHBIX Py, POTOCHEMKA 3€MHOM
NIOBEPXHOCTH, MPECKA3AHUE 3EMIIETPSICEHUM.

Texnonocusi:  JNTUHUM  DJEKTpoNepenady,  TrEeHepaTop  MEpPEeMEHHOTO  TOKa,
AJIEKTPOJBUTATENb, MHAYKIIMOHHAA T[€4Yb, pajap, PaiuONpUEMHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neub, mMpoeKIIMOHHBIN amnapar, BOJOKOHHAs ONTHUKA, COJTHEYHas OaTapesl.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBLI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeaMera «Pu3nkKa» Ha ypOBHE CpPEIHEro oOLIEero oopa3zoBaHUs
(0a30BBIi  ypOBEHb) JOJDKHO OOECHEeYUTh JOCTHXKEHHE CIEIYIOIUX JIMYHOCTHBIX,
MEeTarpeIMEeTHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yJIbTaThl OCBOEHUS yueOHOro npeamera « Pu3nkay JT0IKHBI OTPAKaTh
TOTOBHOCTh M  CIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS  CPOPMUPOBAHHOM
BHYTPEHHEW TO3UIMEN JMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHUEHTAlUM, MO3UTHUBHBIX
BHYTPEHHHUX YOEXKJIECHUM, COOTBETCTBYIOIIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHICKOTO
00111eCTBa, PaCIIMPEHUE KUZHEHHOTO OIbITa U OMBITA ACATEILHOCTH B MPOILIECCE peallh3aluu
OCHOBHBIX HallPaBJICHUN BOCIIUTATEIbHOM JAEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaIaHCKOro BOCIMTAHMS:

c(hOpPMUPOBAHHOCTh TpaXAAHCKOW TMO3UIMKM OOYYaIOIIerocs KakK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUICKOI0 OOIIECTBA;

MPUHATHE TPAJAUIMOHHBIX O0IIEYETOBEUECKUX TYMAHUCTUYECKUX U JEMOKPATHUYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIHHOCTh B MHTEpPECAX TPaXKJAHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTEILHON OpraHu3alliui;

YMEHUE B3aUMOJECHUCTBOBATh C COLMAJIbHBIMH HWHCTUTYTAMHU B COOTBETCTBUM C HX
GyHKIUSIMY ¥ HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCITIMTAHMA:

c(OPMHPOBAHHOCTh POCCUMCKON IPAKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYHApCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUSM POCCHMCKHUX
yu€HBIX B 00J7aCTH (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh ~ OIICHMBAaTh CHUTYyalldl0 MW TPUHUMATh OCO3HAHHBIC  PEIICHMUS,
OpPUEHTUPYSCh Ha MOpPaJIbHO-HPABCTBEHHbIE HOPMbI W LIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKJIIOUYAsl DSCTETUKY HAy4HOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpPEC K pa3IuuHbIM chepam npodeccuOHATBHOM AESTENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3MKOW M TEXHUKOW, YMEHHME COBEpIIATh OCO3HAHHBIM BbIOOp Oyayuiei
npodeccun 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbL;



TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMUIO B 00J1aCTH (PU3HUKH HA
MPOTSKEHUN BCEU JKU3HU;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KYyJIBTYpbl, OCO3HAHHUE IJI00ANIBHOTO XapaKTepa
HKOJIOTUUYECKUX MPOOIIEM;

IJJAHUPOBAHHUE U OCYILIECTBICHUE JCUCTBUM B OKPYXKAIOUIEH CpPENEe HA OCHOBE 3HAHMS
1eJIeld yCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHHe OIbITa JEATEIbHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAaHUHU 10 (PU3HKeE;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (PU3NUECKON HAYKH,

OCO3HAaHUE LEHHOCTH HAy4YHOM JESTEIbHOCTH, TOTOBHOCTh B IpOLIECCE H3YUYCHUS
(U3UKHN OCYIIECTBIIATh MPOEKTHYIO U MCCIEAO0BATEIbCKYIO JEATENbHOCTh UHINBUYABHO U
B TpyTIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3oBble 1ornyeckue AeicTBu:

CaMOCTOATENFHO (OPMYIHMPOBATh M AKTyaIM3UPOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEIEIATH TSN AeATEILHOCTH, 3a/1aBaTh apaMETPhl K KPUTEPUHU UX TOCTHIKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U TMPOTHBOPEYUS B PaCCMaTPUBAEMBIX (U3HUECKUX
SIBJICHUSIX;

pa3pabaThiBaTh IUIAaH pEIICHWs MPOOJeMbl C YYETOM aHalW3a HMMEIOITUXCS
MaTepHaATbHBIX ¥ HEMAaTepHUATbLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JICATEIHLHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBAThH PUCKH MOCIIC/ICTBUM JEATEILHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH Pa00Ty B YCIOBHUSAX PEATHHOTO, BUPTYAJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBarebCKue 1eUCTBUA:

BJIAJCTh HAYYHON TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATUSIMU U METOAaMH (PU3HUECKON
HayKW,

BJIAJICTh HAaBbIKAMH YUCOHO-HCCIICA0BATEIILCKOW U MPOSKTHOMN ACATEIHPHOCTH B 00JIaCTH
¢Gu3HMKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTETHOMY TIOMCKY METOJIOB PEIICHHS
3a/1a4 U3MUECKOTO COAEPKaHUS, MPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHNS,

BIAJCTh BUJAAMH JIEATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €T0 MHTEPIPETAIIHH,
npeoOpa3oBaHNI0 U MPUMEHEHHWIO B PAa3IMYHBIX YYEOHBIX CHUTyaIUsiX, B TOM YHCJIE MPH
CO3JIaHUM Y4EOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBJISATh NTPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3a7ady, BBIIBUIAThH
TUNoTe3y €€ peuieHus, HaXOAUThb apryMEHThbI I JOKa3aTeJlbCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh NapaMeTpbl U KPUTEPUU PELICHNUS;

aHAJIM3UPOBAaTh MOJIYYEHHbIE B XOJI€ PELICHUS 3aJaud pe3yJbTaThl, KPUTUYECKU
OLICHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (GOPMYIUPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTEIbHON ACSITEILHOCTH, B
TOM YHCJIE TIPU U3YUCHUU (DU3BHKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb [IEPEHOCUTH 3HAHUS N0 (PU3HUKE B MIPAKTUUECKYIO 001aCTh KUZHEAESITEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEAMETHBIX 001IacTel;

BBIJIBUT'aTh HOBBIE UJIEH, PEIIAraTh OPUTrMHAIbHBIE TOAXObI U PELICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

Pabora ¢ nndopmanmueii:

BJA/JE€Th HaBbIKAMU TMOJIy4€HU HHPOpMaLMM  (QU3UUYECKOTO COACpPKAHUS U3
UCTOYHUKOB  pa3HbIX THUIIOB, CAaMOCTOSATEIBHO  OCYIIECTBISATH  IOWCK,  aHAJIU3,
CUCTEMATH3allMI0 W HMHTEPHpETalri0 HMHPOPMALMU  Pa3IMYHBIX BUJIOB U (oOpM
IIPE/ICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpPMALIHH;

UCIOJIb30BaTh CPENCTBa HMH(OPMALMOHHBIX UM KOMMYHMKAI[MOHHBIX TEXHOJOTHH B
pelIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3al[MOHHBIX 3a/lay C COONIOACHUEM
TpeOOBAaHWI JPrOHOMUKH, TEXHUKM O€30MaCHOCTH, THUIUMEHBI, pecypcocOepexeHus,
MPABOBBIX U ITHUECKUX HOPM, HOPM MHGOPMAITMOHHOMN 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COACpkKaHMS B Pa3IMUHbIX (QopmaTax C Y4ETOM
Ha3HaueHUs UWHPOpPMALMK U LEJIEBOM aynuTOpHH, BbHIOMpas ONTUMAaJbHYIO (opmy
IPEICTABIICHUS U BU3yaJlU3al1U.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYIIECTBIISITH OOIIIEHUE HA YpOKaX (PU3UKK U BO BHEYPOUHOU ESITEIHLHOCTH;

pacro3HaBaTh NPEANOCHIIKA KOH(MIUKTHBIX CUTYAIMN U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOK) TOYKY 3PEHUS C MCIIOJIB30BAHUEM SI3BIKOBBIX
CpEJICTB;

MMOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHAUBUIYaTbHON pabOTHI;

BBHIOMpATh TEMAaTUKYy U METOJIbI COBMECTHBIX NEUCTBUN ¢ YUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH Ka)KJ0ro 4WiCHa KOJUICKTHBA,

MIPUHUMATh I1€JIM COBMECTHOW JIESITEJILHOCTH, OPraHU30BBIBATH W KOOPJIMHUPOBATH
JEUCTBHS N0 €€ JOCTHKEHHIO: COCTABIIATH IUIAH ACUCTBUM, PACOPEAENATh POIU C YUYETOM
MHEHHMI y4aCTHUKOB, 00CYK/1aTh pe3yJIbTaThl COBMECTHOMN PabOTHI;

OIICHMBATh KauyeCTBO CBOET0 BKJIAaJa M KaXJOr0 Y4YaCTHMKAa KOMaHAbl B OOIIUI
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

MpeIaraTb HOBBIE MPOEKTHI, OUEHUBATh UAEU C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETUUECKOE IOBEACHUE B PA3JIUYHBIX CHUTyaLHsX,
MPOSIBIIATh TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIUATHBHBIM.



PeryasiTuBHbIe yHUBeEpCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBISITh MO3HABATENBHYIO JNEATEIBHOCTh B 00acTH (DU3UKU U
aACTPOHOMUHU, BBIABIIATH IPOOJIEMBI, CTABUTH U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIHO COCTaBIIATH IUIAH PEIICHMS PACUETHBIX U KAY€CTBEHHBIX 3aJ]ay, IJIaH
BBITIOJIHEHUS TPAKTUYECKOM paboThl C YU4E€TOM MMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U IPEANOYTECHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacIMpATh pAMKH Y4EOHOT0 MPEeAMETA HA OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pelLIeHuE;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (HOPMUPOBAHUIO U TPOSIBJICHUIO JSPYIUIMU B 00JacTH (DU3KKH,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JESITEILHOCTh, OLIEHUBATh
COOTBETCTBHE PE3YJIHTATOB LEISM;

BJIAJETh HAaBBbIKAMHU [103HABATEIBHONW pe(IEeKCUM KaK OCO3HAaHHUS COBEPIIAEMBIX
JEWCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMI;

UCIIOJIb30BaTh NPUEMBI pe(IeKCUU ISl OLIEHKU CUTYallud, BEIOOpa BEPHOIO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIECHUS 110 UX CHUKEHHIO;

MPUHUMATh MOTUBBI U @pPIYMEHTHI IPYTUX IIPU aHAJIU3€E PE3YyJIbTaTOB ACSITEIbHOCTH;

MPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIHOKH.

B mpouecce 1ocTuKeHus JIMYHOCTHBIX Pe3yJIbTaTOB OCBOCHHUS MPOrpPaMMBbI 10 (PU3UKE
JUIL  YPOBHS CpeAHEro oOmero oOpa3oBaHUs Yy OOY4YarOIIUXCS COBEPIIECHCTBYETCS
AMOIMOHANIbHBIN UHTEIJIEKT, IPpeAnoiaraiomuii copMupoBaHHOCTD:

CaMOCO3HAHUS, BKJIOYAIOMIETO CIOCOOHOCTh IOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSTHHE, BHUJETb HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHONW SMOLIMOHANBHON cdepbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpETryJIMpOBaHUsl,  BKJIIOYAIONIETO  CAMOKOHTPOJb,  yYMEHUE  IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEIEHHE, CIIOCOOHOCTh aJaNTUPOBATHCS K 3MOLMOHAIBHBIM
WU3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIHOYAKOUIEH CTPEMJIEHUE K JAOCTHKEHUIO LIETU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHE JIEVCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEN;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh MOLIMOHATIBHOE COCTOSIHHE JPYTHX,
YUUTHIBATh €r0 TMpPH OCYIIECTBICHHWU OOIIEHUS, CHOCOOHOCTh K COYYBCTBHIO U
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpaMBaTh OTHOIIEHUS C
JIPYTUMU JIIOAbMU, 3200TUTHCSI, MPOSIBIISITH MHTEPEC U pa3peniaTb KOHPIUKTHI.



IMTPEAMETHBIE PE3YJIBTATDBI

K koH1y o0yuyenus B 10 kjiacce mpeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb c(HOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCS] YMEHUM:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MeCTO (PU3UKHU B (POPMHUPOBAHUH COBPEMEHHON
HAay4YHOW KapTUHBI MHUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
NEATEIbHOCTH JIIOJIEH;

YUUTBIBaTh TPaHUIBl IPUMEHEHUS HM3YUYEHHBIX (PU3MUYECKUX MOJENEH: MaTephasibHas
TOUYKA, MHEpLUAJIbHAs CUCTEMA OTCUYETA, a0COJIFOTHO TBEPAOE TENO, UICANbHBIN ra3, MOACIN
CTPOEHHUS Ia30B, )KUJIKOCTEW U TBEPIABIX TEJI, TOUEUHBIN NEKTPUUECKUH 3aps]l IPU PEILICHUH
bu3nYecKuX 3a1a4;

pacrno3HaBaTh (PU3MUYECKUE SIBJICHHUS (IIPOLIECCHI) U OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KMHETHYECKOW TEOPUU CTPOCHHMSI BELIECTBA M IICKTPOJUHAMUKH:
PaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE ABMKEHUE, CBOOOAHOE MaJEHHUE Tel,
JIBI)KCHUE TI0 OKPYXKHOCTU, HWHEpLUs, B3aumojeucTBue Ten, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJIKOCTEH M TBEPABIX TN, U3MEHEHHE 00bEMa Tell MPU HarpEeBaHUU
(oxJlaX/IeHHH), TEIUIOBOE  paBHOBECHE, HCIApeHue, KOHJICHCAllMs,  IUIaBJICHUE,
KpUCTAJUIM3alMsl, KUIICHUE, BIIAXXHOCTh BO3/yXa, IOBBIIICHHWE JaBJICHHs TIa3a IpU €ro
HarpeBaHUM B 3aKPBITOM COCYZAE, CBSI3b MEXIYy IapaMeTpaMH COCTOSIHUSI Ta3a B
U30IPOLIECCaX, JIEKTPU3AIUS TEN, B3aUMOICUCTBUE 3aPs/I0B;

OIKCHIBAaTh MEXaHUYECKOE JBUKEHHE, UCIOJB3YS (PU3HUECKHUE BETUUYUHbI: KOOPAUHATA,
yTh, IEPEMEILEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHJIa, UMITYJIbC Tela, KHHETHYECKasl
SHEprusi, MOTEHIMAIbHAS DHEPIus, MeXxaHuueckas paboTa, MEXaHMUYECKas MOIIHOCTb; MPHU
ONMMCAaHUM TPABUWIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCHOIb3YEMBIX BEJIWYUH, HX
0003HaUEHUA W EAWHMIIbI, HAXOAUTHh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3HUYECKYIO
BEJIMYUHY C APYTMMH BEIMYHHAMY;

ONMCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SBIEHUS, HCIIOJIb3YS
dbu3nyueckue BEIMYMHBL: JABJICHHE Tra3za, TeMIlepaTypa, CpelHss KUHETHYecKash IHeprus
Xa0TUYECKOTO JIBM)KEHHUSI MOJIEKYJI, CPEJAHEKBaJpaTUYHasi CKOPOCTbh MOJIEKYJ, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSISI SHEPTHs, paboTa ra3a, Koa((PUIMEHT OJEe3HOro AEUCTBUS TEMIIOBOTO
JBUTATENS; TPU ONHCAHUM TPABWJIBHO TPAKTOBATh (DU3MUECKUA CMBICI HCHOJIB3YEMBbIX
BEJIMYMH, MX OOO3HAUEHUS M EIUHUIIBI, HAXOIUTh (POPMYJIBI, CBS3BIBAIOIIME JAHHYIO
(bU3UYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATH W3YUYEHHBIE JIEKTPUUYECKHE CBOMCTBA BEUIECTBA U JECKTPUUYECKUE SBJICHUS
(mpouiecchbl), UCHONB3YsT (U3NYECKHUE BEIMYMHBI: 3JEKTPUUECKUN 3apsif, SICKTPUUYECKOE
110JIE, HAMPSKEHHOCTD MOJISA, TIOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB; IPY ONMCAHUU MTPABUIIBHO
TPAKTOBAaTh (PU3UUECKHI CMBICI HCIMOJB3YEMBIX BEJIMYMH, MX OOO3HAYCHHS] U €IUHHIIBI;
yKa3bIBaTh (OpPMyJbl, CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYI0 BEJIMYMHY C JPYyTUMHU
BEJIMYMHAMU;

aHaJIM3UPOBaTh (PU3NYECKUE MPOLIECCHl U SIBJICHUS, UCIONb3Yyd (PU3NYECKUE 3aKOHBI U
NPUHIUIBL: 3aKOH BeceMupHoro Tsarotenus, |, |1 u 11l 3akonsr HeroToHA, 3aK0H coxpaHeHUs
MEXaHUYECKOM DJHEpPIruM, 3aKOH COXPAaHEHUS MMIIYJIbCa, IPUHLIMUI CYHNEPHO3ULUU CHUJI,
IPUHIUI PABHOIIPABUS HWHEPLMAIBHBIX CHCTEM OTCUYETA, MOJIEKYISPHO-KUHETHYECKYIO



TEOPUIO CTPOCHHS BEIECTBA, ra30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETHYECKOW SHEpPruu
TEIJIOBOTO  JABWKEHHUS MOJIGKYJ ¢ aOCONIOTHOM  TemmepaTypoil, TepBBIA 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHEHMs JJIEKTpUUYECKOro 3apsijaa, 3akoH Kysona, mpu sTom
pasnuyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHuIIbl, 00J1aCTH) MPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIC NPHUHLUIBI JEHCTBUS MAIlllUH, MNPUOOPOB M TEXHHUUYECKHUX
YCTPOMCTB; pa3nuyiaTh yCIOBHS UX OE30MaCHOT0 UCIIOIb30BaHMS B IOBCEIHEBHON KHU3HU;

BBITIOJIHATh 3KCIEPUMEHTHI MO MCCIEIOBAHUIO (PU3MYECKUX SIBJICHUN U IMPOILIECCOB C
UCIIOJIb30BAaHUEM TMPAMBIX W KOCBEHHBIX U3MEpPEHUN, Mpu H3TOM (HOPMYIUPOBATH
npobiemMy/3aaqy W THUIOTE3y Y4eOHOro OKCIIEPUMEHTa, CcoOMpaTh YCTaHOBKY U3
IPEI0AKEHHOTO 000pyA0BaHNs, IPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOBL;

OCYIIECTBIATh MPSAMBIE U KOCBEHHBIE M3MEPEHUS (U3NYECKUX BEIWYHH, MPH 3TOM
BbIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh U3BECTHBIE METOJbI OLICHKH
IIOrPETHOCTEN U3MEPEHHU;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (U3HUYECKUMU BEIUYMHAMU C HCIOJIb30BAHUEM
OpSIMBIX HU3MEpPEHUH, MPH 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (DHKCHUPOBATH pPE3yIbTAThHI
MOJyYEHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BUJE Tabnull U TpaduKoB, A€IaTh
BBIBO/JIbI 110 pE3yJIbTaTaM UCCIIEIOBaHMUS;

co0o1aTh npaBuia 0€30MacHOrO TPyAa HpU MPOBEIECHUU HCCIENOBAHUI B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHON MAESITeNhHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIHHBIX YCTPONCTB U TaOOPaTOPHOTO 000PYI0BAHUS;

pemiath pacu€THble 3aJaud C SBHO 3aJaHHOM (PM3MUYECKON MOJENBIO, HCIOJIb3YS
¢usznyeckue 3aKOHbl M TPUHLMUIBIL, HAa OCHOBE aHalu3a YCJIOBUS 3aJaud BbIOMpATh
(U3UYECKYI0 MOJIENb, BBIACHATh (PU3MUECKUE BEJIMYMHBI U (DOPMYJIbI, HEOOXOAUMBIE IJIs €€
pelIeHus, TPOBOAUTH pPacy€Thl M OICHUBATh PEAIBHOCTh IMOJIYYCHHOTO 3HAYCHUS
(bu3nYECKON BEJIMYUHBI;

peliaTh Ka4eCTBEHHbIE 33/1a4: BBICTPaUBaTh JOTUYECKH HEMTPOTUBOPEUUBYIO LIETIOUKY
paccyXJIeHUl ¢ OMOPOil Ha 3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBIICHMUS;

UCTIONB30BaTh MPH pEHICHHH Y4YeOHBIX 3aJad COBPEMEHHbIE HWH(OPMAaIMOHHBIE
TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U MIPEACTABICHUS YIeOHOU 1
HAYYHO-TIOMYJISIPHON MH(pOpMAIMH, MOJIYYSeHHON U3 Pa3IMYHBIX UCTOYHHKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOIy4aeMyt0 HH(POPMALHUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETHUYECKHE 3HaHUS MO (U3UKE B TOBCEIHEBHOW JKHU3HH IS
oOecrnieueHns 0€30MaCHOCTHU MPH OOpaIEHUH C MPUOOpaMH M TEXHUYECKUMH YCTPOUCTBAMH,
JUIS  COXpAHEHHsSI 370pPOBbsi M COOJIIOJICHUS HOPM DKOJIOTUYECKOTO TOBEICHUS B
OKPYKarolIEn Cpee;

paboTarth B TpYIIE C BHIMOJHEHUEM Pa3JIMYHBIX COLHUAIBHBIX POJEH, MJIAHUPOBATh
paboTy TpyHIbl, PalMOHATILHO PACTIPEAENSITh 003aHHOCTU U TJIAHUPOBATH JIEATEILHOCTh B
HECTaHJIAPTHBIX CUTYAlIUSX, aI€KBATHO OIICHUBATh BKJIAJ KaXKJIOTO U3 YYACTHUKOB IPYIIIIHI B
peleHne paccMaTpUBAEMON MPOOIEMBI.



K xoniy o6y4yenus B 11 kijiacce npeamMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI
oTpaxkaTtb C(HOPMHUPOBAHHOCTH Yy O0YUAIOIINXCSI YMEHUM:

JEMOHCTPUPOBATH HA MPUMEPaX POJib U MECTO (PU3UKHU B (POPMUPOBAHUHN COBPEMEHHOMN
Hay4YHOUW KapTHUHBI MUpPA, B Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKON
JESATEIbHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (DU3NYECKON KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJENICH: TOYCUHBIN
ANEKTPUYECKUIN 3apsii, Jyd CBETa, TOYCUHBIM HCTOYHUK CBETa, siICpHAs MOJEIb aToMma,
HYKJIOHHAsI MOJIEIb aTOMHOTO si/Ipa NP PelieHn: PU3NYECKUX 3aj1ay;

pacno3HaBath (pU3NYECKUE SIBICHUS (ITPOIIECChl) U OOBSCHATh UX HAa OCHOBE 3aKOHOB
ICKTPOJUHAMUKN W KBAaHTOBOW (DM3WKH: DIEKTPUYECKas MPOBOJUMOCTh, TEILIOBOE,
CBETOBOE, XHWMHYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aWMMOJICMCTBUE MAarHUTOB,
AJIEKTPOMArHUTHAsE WHIAYKLHS, JCHUCTBUE MAarHUTHOTO IOJsSi HA MPOBOJHUK C TOKOM H
JNBIDKYIIMMCS — 3apsifl, DJICKTPOMAarHUTHbIE KOJI€OaHWS ¢ BOJIHBI, MPSIMOJIMHEWHOE
pacmpocTpaHEeHUE CBETa, OTpakeHHe, IMpesioMiieHue, HHTepdepeHius, AuPpakius u
noJisipu3anvsl CBeTa, jJucrtepcust cBera, ¢oTtodiekTpudeckuit 3pdext (dhororddexr),
CBETOBOE JIABJICHHE, BO3SHUKHOBEHHE JIMHEHYATOr0 CIIEKTPAa aToMa BOAOPO/A, €CTECTBEHHAS
Y UCKYCCTBEHHAs paIMOAKTUBHOCTb;

OINKCHIBATh U3YUYCHHBIC CBOICTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIC, ONITUYECKUE,
ANEKTPUYECKYI0 MPOBOAUMOCTh PA3JIMYHBIX CpEl) U  DIECKTPOMArHUTHBIE  SIBJICHUS
(mpoueccel), HMCHONB3YS (PU3MUECKUE BEJIMYUHBL: JJIEKTPUUECKUH 3apsii, CHiia TOKa,
ANEKTPUUECKOE HAIPSKEHUE, AJIEKTPUUYECKOE COMPOTUBIECHUE, PA3HOCTh MOTEHIIHAJIOB,
AJIEKTPOJBIKYINAS CHJIa, paboTa TOKA, WHIAYKIMS MArHATHOTO TOJIsI, cujia AMIiepa, cuia
JlopeH1ia, THAYKTUBHOCTh KaTYLIKH, SHEPTHUSI JIEKTPUUECKOTO0 U MAarHUTHOTO TOJIEN, IEPUOJ
UM 4YacToTa KoJeOaHuil B KojeOaTeJbHOM KOHType, 3apsA]l M cuja ToKa B IIpolecce
FapMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHui, (POKYCHOE pacCTOSIHUE U ONTHUYECKas cuiia
JIMH3BI, IPU ONKMCAHUU MPABUIBLHO TPAKTOBATh (DU3UUECKUN CMBICI UCTHOJIb3yEMbIX BEIUYMH,
X 00O3HAYEHUS U €IUHHUIIBI, YKA3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JNAHHYIO (DU3UYECKYIO
BEJIMYMHY C APYTUMHU BEJIMYHHAMU;

OMUCHIBATh WM3YyUYCHHBIC KBAHTOBBIC SBJICHUS M TIPOIIECCHI, HUCMOJIB3Ys (HU3NUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, DHEPTUS U
UMITYJIbC (POTOHA, TIEPHOJ TOJypacmaaa, SHEPTHsl CBA3M ATOMHBIX SAep, MPH OIMHMCAHHUH
MPaBUIILHO TPAKTOBATh (DU3WYECKUN CMBICT HCIOIB3YEMBIX BEIMYMH, MX O0O3HAYCHUS H
CIMHMIIBI, YKa3bIBATh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PU3HUECKYI0 BEIMUYUHY C APYTUMH
BEJIMYMHAMM, BEIYUCIISITh 3HaUCHUE (PU3UUIECKON BEIIMUUHBIL;

aHaJU3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJICHUS, UCTOJIBb3Ys (PU3MUECKHE 3aKOHBI U
NpUHUUINBL: 3aKOH Owma, 3aKOHBI TOCJIEIOBATEIIBHOTO U MapajuieIbHOTO COEAUHEHUS
MMPOBOJHUKOB, 3aKOoH Jlxoyns—JleHna, 3akOH 3JIEKTPOMATHUTHOM WHAYKLUHH, 3aKOH
MPSMOJIMHEWHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAYKEHUSI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHue OWHIITeWHa 1 (porodddekra, 3aKOH COXpAHEHHsS] DHEPTUHU, 3aKOH
COXpAaHEHUSI MMITYJIbCA, 3aKOH COXPAHEHHMS DIJIEKTPUYECKOTO 3apsla, 3aKOH COXPaHEHHUs
MacCcOBOT0 YMCJIA, MOCTYJaThl bopa, 3aK0H paJnoakTUBHOIO paclaja, IpH 3TOM pa3indarh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €T0 MaTEeMAaTHUECKOE BBIPAKEHNE W YCIOBHS (TPAHUIIHI,
00J1acTH ) MPUMEHUMOCTH;



OTIPEAENATH HAMPaBJICHUE BEKTOPa HHIYKIIUM MATHUTHOTO TOJISI MPOBOJHUKA C TOKOM,
cunbl Amriiepa u cuiel Jlopenua;

CTPOUTb M OIHCHIBATh H300pa)XKEHHE, CO3/1aBa€MO€ IUIOCKUM 3€pKajioM, TOHKOH
JIMH30M;

BBINOJHATh 3KCHEPUMEHTHI 110 HCCIEIO0BAaHUIO (DU3MUECKUX SIBJICHUM M MPOLIECCOB C
UCTIOJIb30BAaHUEM TIPSIMBIX U KOCBEHHBIX H3MEpPEHUN: TpU ITOM  (POPMYTUPOBATH
npobiemMy/3aaqy W THUIOTE3y Y4eOHOro OKCIIEPUMEHTa, CcoOMpaTh YCTAaHOBKY U3
PEJI0AKEHHOTO 000pYA0BaHNUs, IPOBOAUTH OMBIT U (HOPMYIUPOBATH BHIBObI;

OCYILECTBIATh NPSMbIE U KOCBEHHbIE M3MEPEHUS (PU3NYECKUX BEJIMYHUH, MPU 3TOM
BBIOMPATh ONTUMAJIBHBIN CIIOCOO M3MEPEHMS] M HCIOJIb30BATh W3BECTHBIE METOJbI OLEHKH
IOTPEIIHOCTEN U3MEPEHN;

UCCJIENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C MCIOJb30BAHUEM MPSAMBIX
U3MEPEHMIL: MPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHUPOBATh PE3YJbTAThl MOITYYCHHON
3aBUCHUMOCTH (U3NYECKUX BEJIMYMH B BUAE TaOnMll U TpaduKOB, JelaTh BBIBOJBI I10
pe3yibTaTam MCCIeI0BaHuUs;

coOr0aTh MpaBuiia O€30MacHOrO TPyAa NPH NPOBEICHHHM HMCCIEIOBAHUWA B paMKax
y4eOHOTO 3KCIEpUMEHTa, Y4eOHO-HCCIENOBATENIbCKOW U IMPOEKTHON JAESITEIBbHOCTU C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U JIaOOpaTOPHOTo 000PYAOBAHNUS;

pemarh pacy€THbIE 3aJayd C SBHO 3aJaHHON (PU3MUECKONW MOJEINbIO, HCIONb3Ys
(du3nueckue 3aKOHbl W TPHUHLMIBL, HAa OCHOBE aHalM3a YCIOBHUS 3aJaud BbIOMpATh
(U3UYECKYI0 MOJIENb, BBIACHATh (PU3HMUECKUE BEJIMYMHBI U (DOPMYJIbI, HEOOXOAUMBIE IS €€
pelleHus], TPOBOAUTH pPacy€Tbl M OIEHUBAThb PEAJbHOCTh IMOJYYEHHOTO 3HAYEHUs
(U3UIECKON BEIIMYHHBL;

pemaTh Ka4eCTBEHHBIEC 3a/1a4i: BBICTPAMBATh JIOTHUYECKH HEMPOTUBOPEUMBYIO LIETIOUYKY
paccy X aeHu ¢ ONOPO Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (DU3NYECKUE SIBJICHHUS;

UCIIOJI30BaTh NPH PEHICHHH YYEeOHbIX 3a7ady COBPEMEHHBbIE HWH()OPMALMOHHBIE
TEXHOJIOTHH I NIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMU U MPEICTABICHUS yueOHOU 1
HAYYHO-TIOMYJISIPHON MH(pOpMAIMH, MOJTYYSHHON M3 PAa3IMYHBIX UCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJyYaeMyIo HH(POpMAILIHIO;

OOBSICHATh TPHUHIMUIBI JCUCTBUS MAIWH, TPUOOPOB U TEXHUYECKUX YCTPOWUCTB,
pa3ianyaTh YCIOBHS UX 0€30MaCHOTO UCIIOJIb30BAHUS B TOBCEIHEBHOM KU3HH;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HAyKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HaHUS MO0 (QU3MKE B TIOBCEAHEBHOM KU3HU IS
oOecrieueHrs 0€30MaCHOCTHU MPU OOpaEHUH ¢ TPUOOPaAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
JUIS  COXpPAHEHHsSI 370pPOBbsi M COOJIIOJICHUST HOPM DKOJIOTUYECKOTO TOBEACHUS B
OKpYXarolen cpeae;

paboTaTh B TpyIIE C BBIIOJHEHUEM PA3IUYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATH
padoTy Ipymibl, pallMOHAIBHO PacHpeiesATh 00A3aHHOCTH U IJIAHUPOBATh JEATEIBHOCTh B
HECTaHJIAPTHBIX CUTYAlLMAX, aIEKBATHO OLICHUBATh BKJIAJ Ka)KJOT0 U3 YYACTHUKOB IPYIIIHI B
pelleHne paccMaTpUBaeMO MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosaunyecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne o/ KouTpoabHubie IIpakTuyeckue
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubmuorexa [JOK
1.1 ®dusnKa ¥ METOJIbI HAYYHOTO TIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmorexa [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON TEOPUH 9 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
32 OCHOBEI TEPMOAHMHAMHK 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble cocTosiHUS BeliecTBa. da3oBbie 5 bubnuorexa [IOK
' HePEXOIb https://m.eds00.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
41 DneKTpocTaThKa 10 1 bubmmorexa IOK

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



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

42 ITocTosiHHBIN 31eKTpUYeCKui TOK. TOKH B 12 bubmuoreka [IOK
PAa3JMYHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazueny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KITACC

KosnuyectBo yacos DJIEKTPOHHbBIE
Ne ni/n HaumeHoBaHue pa3iesioB U TeM MPOrPaMMbl KoHTpoabHbIE IpaKTudeckue (mnpposrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHast 11 1 3 bubnnoreka [HOK
' WHYKIMS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJ1e0aHus https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 MexaHU4YeCKHE U AJICKTPOMArHUTHBIC BOJTHBI 5 1 httos://m.edsoo.ru/7fALc97c
bubmuorexa [JOK
23 Omritka 10 3 https://m.edso0.ru/7f41c97¢
Hroro no paszneny 24
Pasznen 3. OCHOBBI CHEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI crIEIIMAIBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEJIILHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuotexa [JOK
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
4.2 Crpoetine atoma 4 https://m.eds00.ru/7f41c97¢c
43 ATOMHOE DO 5 bu6nmoreka [JOK

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

15

Pazgea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

51 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH

7

1

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

Paznesn 6. OBOBIIAIOIIEE ITOBTOPEHHUE

7

6.1 O6o061matoiiiee MOBTOpPEHUE 4 http:;i?;:g?ﬁggigk
Hroro no pazneny 4
PesepBHOE Bpemst 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4



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

HOYPOYHOE IINTAHUPOBAHUE

10 KJTACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 ®dusuka — Hayka o npupoje. Hayunsie 1 bubnnoreka [HOK
METO/IbI TO3HAHUS OKPYKAIOIIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo (hm3uKu B popMUpOBaHUT
2 COBPEMEHHOM HAy4YHOM KapTUHBI MHpPA, B 1 bubmorexa [TOK
P ot P pa. https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSITebHOCTHU JTIOACH
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MEXaHUYeCKOTo ABMxKeHus. [lepemenienue 1 brbmorexa LOK
Hep ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1 bubmorexa LHOK
P P A https://m.edso0.ru/ff0c3620
5 PaBHOyCcKOpeHHOE MPSMOJIUHEIHOE 1 bubnuoreka [IOK
JIB)KEHUE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majeHne. Y CKopeHue 1 bubnmnoreka [JOK
CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiitnoe nBuxenue. /IprmxenHne 1 bu6mmoreka [IOK
MaTEPHUaIbHOU TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun otHOCUTENBHOCTH ["anuest.
8 NuepumnansHbie cuctemsl otcuera. [lepBrbrit 1 bubmorexa LHOK
P P https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cuna. [Ipunuun cynepno3uuuu
9 cwi. Bropoit SaIE)OH LII{LIOT}(])TII{ap ISt ) 1 bubmmorexa [IOK
’ p . a https://m.edsoo.ru/ff0c3be8
MaTepUaTbHOU TOYKH
10 Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX 1 bubnnorexka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro taroreHus. Cumna 1 bubnnorexka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c3be8

TAXKCCTH. HepBasl KOCMHUUYCCKast CKOPOCThb

https://m.edsoo.ru/ff0c3d00

bu6mmorexa [IOK

12 Cuna ynpyrocri. 3axon 'yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddumment tpenus. Cuna
13 COIPOTUBIICHUS IPU JBM)KEHUHU TENa B bubmmorexa LIOK
https://m.edsoo.ru/ff0c3f76
AKHUJIKOCTHU WIN ra3e
[ToctynarensHoe U BpalareiabHOE ABMKEHUE
14 a0COJIIOTHO TBEPAOTO Tesla. MOMEHT CHUIBI. bubnnoreka [HOK
[nieyo cumbl. YciioBusi paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Nmnynsc MaTepuanbHOW TOUYKU, CUCTEMBbI
15 MaTepUaIbHBIX TOYEK. MIMITynbc cuibl. 3aKOH bubnnoreka [JOK
COXpaHEHHUs UMIyjbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHEC
PaGota u momrHOCTh cuibl. Kunetnueckas
16 SHEprus MaTepualibHON ToukH. Teopema 00 bubmorexa LOK
N https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW IHEPTHH
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEPTHUs ynpyro nehopmMupoBaHHOM bubnuotexa [JOK
npykuHbl. lloTeHnanbHas sHeprus rena https://m.edsoo.ru/ff0c461a
BOJIN3M IOBEPXHOCTHU 3eMITU
[ToTeHumanbHple 1 HEMOTEHIIUAIBHBIE CHUJIIBI.
CBs13b pabOTHI HEMOTEHITUAIBHBIX CHII C
18 M3MEHEHHEM MEXaHWYECKON dHeprun bubmmorexa [IOK
https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXAHUUYECKOHN HEPTUU
JlabopaTtopHas pabota «lccnenoBanue cBsizu
19 paboThI CUJIBI C U3MEHEHHEM MEXaHUYeCKON
SHEPTUH TeJla Ha IPUMEPE PACTIKEHUS
PE3NHOBOIO JKI'yTa»
20 KonTponbhas pabota no teme «KunemaTtuka. bubnuorexa [IOK

JluHamuka. 3aKOHbI COXpaHEHHUS B

https://m.edsoo.ru/ffOc4b74
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MCXAaHUKCEC»

OcHOBHbIE TOJIOKEHUSI MOJIEKYJIIPHO-

bu6mmoreka [IOK

21 KHHETHYECKOUW Teopuu. bpoyHoBCKOe https://m.edsoo.ru/ffocadc
nerxenue. Jduddysus
XapakTep JBUKEHUS U B3aUMOJICHCTBUS
22 yacTull BeuecTBa. Mojienu CTpOeHHUsI ra3oB,
KHUAKOCTEH U TBEPABIX TEJ
23 Macca monekyn. KonuuecTBo BemiecTsa.
[TocrosnHas ABoraapo
24 TermmoBoe paBHOBecue. TemnepaTypa u e€
m3Mmepenue. [lkana remneparyp Llenbcus
o5 WUneanpusriii raz 8 MKT. OcHoBHOE bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AbcouoTHas TeMnepaTypa Kak Mepa CpeaHen
26 KMHETUYECKOW SHEPTUM JIBUKEHUS MOJIEKYJI. bubmmorexa LOK
. https://m.edsoo.ru/ffOc511e
VpaBuenue MenneneeBa-Kianeiipona
27 3akon JlanbToHa. ["a30BbIe 3aKOHBI
Jlaboparopnas pabota «lccrnenoanue
28 3aBUCUMOCTHU MEXIY NapaMeTpamMmu
COCTOSIHMSI Pa3pEKEHHOIO ra3a)
29 N3onponeccel B UI€AIBHOM Ira3e U uxX bubnnoreka [JOK
rpaduyeckoe npeacTaBieHue https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEeprus TEpMOANHAMAYECKON
30 CHCTEMBI B CIOCOOBI €€ N3MEHECHUSI. bubmuorexa [JOK
KonuuecTBo TemnoTsr u pabota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO MJICaJTbHOTO Ta3a
bubmuoreka [JOK
31 Brawt Teruionepesain https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMIOEMKOCTH BEIIECTBA.
32 KomnnuecTBo TemoThl npy Temjonepeaaye. bubmmorexa LIOK
N https://m.edso0.ru/ff0c5c36
AnrabaTHBIN mporecc
33 [lepBrlii 3aKOH TEPMOJMHAMHKY U €TI0 bubnuorexa [IOK



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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MMPUMCHCHHUC K U30IIpoLecccaM

https://m.edsoo.ru/ffOc5efc

HeobOpatumocTs po1eccoB B MpUpoIe. bubnmuorexa [JOK
34 .
BTtopoii 3ak0H TepMOJIUHAMUKHI https://m.edso0.ru/ff0c6230
35 [Mpunuun nevictus u KII1J rermmoBoit bubmuorexa [JOK
MaIlIHHbI https://m.edsoo.ru/ff0c600a
36 uxa Kapuo u ero KI1/{
37 DKOJIOTHYECKHUE TPOOIEMBI TEIIIOIHEPTCTHKN
38 O6o6marmuii ypok «MoekymsipHast bubnnoreka [HOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edso00.ru/ff0c6938
KonTponbHas pabora no teme
39 «MonekynsapHas ¢pusznka. OCHOBBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBaHue U KOHICHCALIUS. bubnuorexa [JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOJIIOTHAsI U OTHOCUTEIbHAS BJIAXKHOCTh bu6mmoreka [IOK
BO3Ayxa. HachlleHHBIH nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue n
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnmnorexa [JOK
KpUCTAILIOB. JKHIKNE KPUCTAILIBI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBneHne u KpucTauM3anys. Y JesbHas bubnuoreka [IOK
TerutoTa masneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6nmoreka [JOK
44 YpaBHeHHE TeILIOBOrO Gananca https://m.edsoo.ru/ff0c6820
45 DnekTpuzanus Tel. DIeKTPUUECKUH 3apsl. bubnmuorexa [JOK
JIBa BuJa DIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ffOc6bcc
[TpOBOAHWKY, TUIIEKTPUKH U
46 HOJ'IyrIli)OBO)]HI/IKI/I. 3akoH ngpaHeHHﬂ bubmmorexa [TOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
47 B3aunmopeiictBue 3apsanoB. 3akoH Kyona. bu6nmoreka [JOK

To4YeuHBIi IEKTPUYECKHUN 3apsi

https://m.edsoo.ru/ffOc6ced
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Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIA.

48 [IpuHIMT Cynepro3uIiuu MEKTPUISCKIX bubmmorexa [IOK
. . https://m.edsoo.ru/ffOc6df2
nosieit. JIunuu HanpsHKEHHOCTH
Pabota cuit 3IeKTpOCTaTHYECKOTO MO, bubnnoreka [HOK
49
ITorennuman. Pa3HoCTh MOTEHIIMATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U TUANIEKTPUKH B
50 ANEKTPOCTATUYECKOM II0JIE. bubmmorexa [TOK
https://m.edsoo.ru/ff0c7018
Jusnexktpudeckasi IPOHUIIAEMOCTb
. bu6mmoreka [IOK
°1 ueicrpodmrocts. Konzercarop https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTD IIJIOCKOT0 KOHAEHCATOpa. bubnuorexa [JOK
DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopuas padora "U3mepenune 1
AIEKTPOEMKOCTH KOHAEeHcaTopa'
[TpuHIMI NeCTBUS U TPUMEHEHNE
54 KOH/JIEHCATOPOB, KOIMMMPOBAIHHOTO amnmapara,
CTPYHMHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMiIeHHe AIEeKTPonprudopoB
DNEeKTPUUECKUN TOK, YCIOBUS €r0
55 cyuiectBoBanus. [TocrosHubIi Tok. Cuna
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
OmMa 1t yyacTka Lenu
[TocnenoBarenbHOE, MapaieIbHOE,
56 CMENIaHHOE COEUHEHNE TPOBOIHUKOB. 05 bubnmnorexa [JOK
Jlaboparopnas pabota «3yueHue https://m.edsoo.ru/ffOc74f0
CMEIIaHHOTO COETMHEHHUS PE3UCTOPOBY
57 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA. bubnuorexa [JOK
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 1715 OJTHOM (3aMKHYTOM)
58 3JEeKTpUYeCcKOM nenu. KopoTkoe 3amMbIKaHue. 05 bubnmuorexa [JOK

JlaGopatopnas pabora «M3mepenue I/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O

https://m.edsoo.ru/ff0c7ae0
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COIMPOTUBJICHUA»

DNeKTpOHHAs TPOBOAUMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTb CONIPOTUBIICHUS

59 1
METaJJIOB OT TEMIEPATYPHI.
CBepXInpoBOAUMOCTh
60 DJIEKTPUYECKUI TOK B BakyyMe. CBOMCTBa 1
ANEKTPOHHBIX IMYYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS U
61 puMecHas MpoBoAUMOcTh. CBoicTBa p—N- 1 bubmmorexa [IOK
P poBO ' P https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI
DNEKTPUYECKHUIA TOK B paCTBOPAX H
paciiaBax 3JIeKTPOJIUTOB. bubnuorexa [JOK
62 1
DNEeKTPOIUTHYECKAs TUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPONUn3
DNEeKTPpUYECKHUM TOK B razax.
. . bubmuorexa [JOK
63 CaMOCTOATEIHHBIA U HECAMOCTOSATEIHHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DnexTpuueckue mpudopsl U yCTPOMCTBA U X
64 m EKTI/I‘IGCKOCPH I/Il\ljl)eHeH}I]/Ie pH aBHJIa 1 bubmorexa HOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
bu6nmoreka [JOK
65 i 1
O6006maromuit ypok «IeKTpOIuHAMUKA» httos://m.edsoo.ru/ff0ce8be
KonTponbHas pabota mo Teme
66 «Qnekrpocraruka. [TocTosHHBIHI 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKH B pa3ian4HbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 PesepBHblit ypok. KonTponbHas pabota 1o 1 bubnnorexka [JOK
TeMe "DneKkTpoarnHamMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O600maronmii ypok mo 1 bu6mmoreka [IOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KITACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakruyeckue
n/n Bcero U3YYeHU s oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[TocTosiHHBIE MATHUTHI U UX
1 B3aumoieiicteue. MarautHoe nose. Bektop 1 bubmuorexa [JOK
MarHUTHOW UHAYKIUH. JINHUUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIIAH
MarauTtHoe 1nosje MPOBOJHUKA C TOKOM.
2 OmnsIT OpcTena. Bzaumoaeiicteue 1 bubmorexa LIOK
P ’ https://m.edsoo.ru/ff0c98fe
MIPOBOJHHUKOB C TOKOM
3 JlaGopaTtopHast pabora «3yuenue 1 1 bubnuorexa [JOK
MAarHUTHOTO TTOJISI KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBrEe MarHUTHOTO TIOJISl HA MPOBOJIHUK C
4 tokoMm. Cuiia Amnepa. JlabopatopHas pabora 1 1 bubnnoreka [JOK
«HMccnenoBanne qeUCTBHS IOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO TOJIS Ha
5) BHK cs1 3apspKeHHYIo yacTtuiry. Cuna 1 buommorexa LIOK
AABIDIYTIYIO P o i https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ota cuier Jlopeniia
OnekTpoMarouTHas UHAyKIus. [lotok
6 BEKTOpa MarHUTHON uHAyKIuu. I1C 1
WHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOU
nHaykiuu Papanes
7 JlaGopatopHas pabota «MccnenoBanue 1 1 bubnnoreka [JOK
SIBJICHUS DJIEKTPOMArHUTHON UHIYKLIN https://m.edsoo.ru/ff0cal50
NHAyKTUBHOCTB. SIBI€HUE CAMOUHIYKIUH.
8 OJ1C camOMHAYKIIMH. DHEPTUS MATHUTHOTO 1 bubmuotexa [JOK

ITOJIA KaTyIIKHU C TOKOM. SHGKTPOMaFHI/ITHOG
I1O0JIC

https://m.edsoo.ru/ff0ca600
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TexHuueckue ycTpoucTBa U UX IPUMEHEHHUE:
IIOCTOSIHHBIE MarHUTBI, dJICKTPOMArHUTHI,

9
AJIEKTPOABUTATENb, YCKOPUTEIN
3JIEeMEHTapHBIX YaCTHI], UHIYKIIMOHHAS MIeYb
10 O6o6maromuii ypok «MarauTHoe modie. bubnnoreka [HOK
DJIeKTPOMarHuTHasE UHIYKITUS» https://m.edsoo.ru/ff0cab82
1 KontponbHas padota nmo teme «MarHutHoe bubnunoreka HOK
noJje. IEeKTPOMarHuTHas UHAYKIHS https://m.edsoo.ru/ffOcad58
CB00OOIHBIE MEXAHUYECKME KOJIEOaHMS.
12 IMapmonnueckue konebanusi. Y paBHEeHUE bubnuorexa [JOK
rapMOHHYECKHX KojebaHui. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPTUHU
JlabopaTtopHas pabora «Hccinenoanue
13 3aBHCHMOCTH MEepH0/ia MAJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MacChl
rpy3a»
Konebarenbublit kKoHTYp. CBOOOIHBIE
AJIEKTPOMATrHUTHBIE KOJIEOAHUS B HI€ATbHOM
14 K01€0aTeIbHOM KOHTYPE. AHATOTUS MEXKT bubmorexa [IOK
ype. Y https://m.eds00.ru/ffoch820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KoJIe0aHUSIMU
®opmyna ToMcoHa. 3aK0H COXpaHEHHS
15 SHEPrUH B UICATLHOM KOIe0aTeIbHOM bubmmorexa [IOK
p https://m.edsoo.ru/ffoch9c4
KOHTYpE
[Ipeacrarnenue o 3aTyxaromux KoJIeOaHUsIX.
By eHHbIE MEXaHUYECKUE KOJIeOaHMUs. bubmuoreka [IOK
16
Pe3onanc. BeinyxneHHbie https://m.edsoo.ru/ffOcbb86
AJIEKTPOMArHUTHBIE KOJIeOaHMs
[lepemennslii Tok. CHHYCOUJAJIbHBIN
17 MepEeMEHHbII TOK. MOLTHOCTh IEPEMEHHOTO bub6nuorexa [IOK

TOKa. AMIUTUTYJHOE U JEHUCTBYIOIIEE
3HAYCHUEC CHUJIBI TOKA U HaprDKeHI/IS{

https://m.edsoo.ru/ffOcbd34
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Tpanchopmarop. [IpousBoacTso, nmepenava u

18
MOTpedIeHNe NIEKTPUIECKON YHEPTHH
YCTpoiCTBO U IPAaKTUYECKOE IPUMEHEHHE
19 AJIEKTPUYECKOT0 3BOHKA, FEHEpaTOpa bubmmorexa LIOK
p o patop https://m.edsoo.ru/ffO0cc324
MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepeiad
DKOJIOTUYECKHE PUCKU TIPU ITPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ucnoiab3oBaHus
AEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuoa. Ckopocthb bubnuorexa [JOK
pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U MPOIOILHBIE BOTHBI
29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. bubnuorexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
93 DNIeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U bubnnoreka [JOK
ckopocTb. [IIkana 3J1eKTpOMarHUTHEIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paTUOCBSI3U U TEJICBUACHUS.
PasBuTHe cpencts cBsa3u. Pannonokanus
bu6mmorexa [IOK
25 KonTponbnas pabota «KoneGanus 1 BOTHBD»
p p https://m.edsoo.ru/ff0cc6f8
[TpstmonHEHOE pacpocTpaHEeHHe CBETa B
26 oI;[Ho OJIHOI1 C eIL)[e TIZ)LIe‘fHHﬁ HCTOYHHUK bubmmorexa [IOK
P peze. https://m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cgeta. [locTpoenne n3o0pa>keHui B MIOCKOM bubmmorexa [TOK
' p p https://m.edsoo.ru/ffOcd4e0
3epKaje
[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
28 orpakenue. IIpenenbHbIA yIoil IOJIHOTO bubmorexa LIOK
P P T https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHHUS
29 JlaGopatopnas pabora «3mepenue bub6nuorexa [IOK
[oKa3arelis MPeJIOMIICHHS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunzel. [ToctpoeHne N300pakeHMH B JIMH3E. bubmmoreka [JOK
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dopmyiia TOHKOHM JUH3BL. Y BEIMYCHUE
JIMH3bI

https://m.edsoo.ru/ffOcddle

JlaboparopHas pabota «MccrnenoBanue

31 . .
CBOMCTB M300paKEHUN B IMH3AX)
Hucnepcus cera. CloXHBINA COCTaB OEIIOTO
32 ceera. [[Ber. JlabopaTopHas pabora
«Halnronenue nucrnepcuu cBeTay
WnTepdepenmus ceera. Judpakuus cera. bubmumorexa [IOK
33 N
Hudpakronnas pemerka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTuueckue npudbOpsI U yCTPOICTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
['paHUIIB MPUMEHUMOCTH KJIACCHUYECKOM
36 MexaHuKHU. [TocTynaTel crieruaibHON TEOPUH bubmmorexa LIOK
' 4 P https://m.edso00.ru/ffOcf862
OTHOCHUTEIILHOCTH
37 OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. bubnnoreka [JOK
3ameyieHne BpEMEHH U COKpaIeHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMNYJIbC PETSITUBUCTCKOM
38 yacTulbl. CBA3b MAcChl C SHEPTUE U bubmmorexa [TOK
HEL p https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHSI IIOKOS
39 KonrtponbHas padora «OnTrka. OCHOBBI bubnnoreka [JOK
CIIELIMATIbHOM TEOPUH OTHOCUTEIBHOCTID) https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Dopmyna [Mnanka. DHeprus u bubnmnoreka [JOK
HUMITYJTBC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnmoreka [JOK
Omnertet A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtordderra. YpaBHEeHHE
42 SﬁHMTeﬁHa(b s @%?oa@@ekfa «Kpachnas bubmmorexa LIOK
A AP https://m.edsoo.ru/ff0d015e
rpanuna» Gorordpdexra
43 JlaBrenne cBera. OnwiTel [1. H. JIeGenena. bu6mmoreka [IOK

XuMHUecKoe JeHCTBHE CBETa

https://m.edsoo.ru/ff0d04a6
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TexHudeckue ycTpoucTBa U IMPAKTUYECKOE

44 npuMeHeHue: GoTo3JIeMEHT, POTOJaTUHK,
coJiHe4Has OaTapesi, CBETOUO/T
45 Pemenue 3agad mo reme «1E€MEHTBI bubmuorexa [JOK
KBaHTOBOU OITHUKU https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OnbITEI
46 Pezepdopaa no paccesHuro a-4actu bubmorexa LOK
PHOP P t https://m.edsoo.ru/ff0d091a
[InanerapHas MmoJesib aToMa
bu6mmoreka [IOK
47 IToctynater bopa
Y P https://m.edsoo.ru/ff0dOafa
Wznyuenue u noriouieHue GOoTOHOB MPH
48 e e)z,:ne aroMa ¢ OJHOTO (1())BH}I 3HE 11“)1/11/1 bubmmorexa LIOK
p . yp p https://m.edsoo.ru/ff0dOafa
Ha apyroii. Buasl criekTpos
BoaHoBEIe cBolicTBa yacTull. BoiHEI e
49 Bbpoiina. KopnyckynsipHO-BOJIHOBOM bubnuorexa [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
50 Pezepdopaa o onpeaenennio cocrasa bubmorexa LIOK
peop P https://m.edsoo.ru/ff0d0fd2
PaZIMOaKTUBHOTO U3TYUCHHS
CsoiicTBa anb(a-, 0era-, ramMmma-u3Iy4eHuUs.
o1 BimstHue painoakTHBHOCTH Ha KUBBIE
OpTaHU3MBI
OTkpsITHE IPOTOHA U HEWTpoHA. MI30TOMIEI.
59 Anbda-pacnan. DNeKTPOHHBIN U bubnuoreka [IOK
MO3UTPOHHBIN OeTa-pacman. ['amma- https://m.edsoo.ru/ff0d1162
M3ITyYCHUE
DHeprus CBS3U HYKIOHOB B siape. S nepHbie
53 peakimu. SnepHslit peaktop. [Ipobaemsl, bub6nuorexa [IOK
MEPCIEKTUBBI, IKOJIOTUUECKHUE ACTIEKThI https://m.edsoo.ru/ff0d1356
AJIEPHOMN SHEPTETUKH
54 DneMeHTapHble YacTulibl. OTKpBITHE bu6mmoreka [JOK
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Mo3uTpoHa. MeTobl HAOMIOACHUS U
PErUCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyraslii cton «@yHaaMeHTalIbHbIE
B3auMoACHCTBUA. EAMHCTBO du3nueckoit
KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38

55

Oranbl pazBuTHs actpoHomuu. [Ipuknaanoe
Y MHUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. Bun 3BE3mHOTO HEOA.
Co3zBe3nusi, SpKue 3BE3/bl, TUIAHETHI, UX
BuAUMOE ABkeHue. CoHeuHas cucTeMa

56

Comrne. ConHeyHas akTUBHOCTb. VICTOUYHUK
sHeprun CoJiHIa U 3BE3NT

57

3BE3/1bI, MX OCHOBHBIC XapaKTCPUCTUKH.
3BE3/bI IIIABHOM MOCIIEI0BATEILHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMeHHBIC
MIPEJICTABJICHUSI O TIPOUCXOXKICHUU H
spomrolu CoJIHIA U 3BE3]T

58

59

60

Muneunsiii Ilyte — Hamma ['anakTuka.
[Tonoxxenue u apmxenne CoyHLa B
lNanaktuke. I'amaktukn. Y€pHbIE BIPHI B
sIpax raJakTHK

Bcenennas. Paz0eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PennkroBoe nznyuyeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

62

63

KonTtponbHas pabota «71€eMEHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»
Oo6o06maromuit ypok. Ponb ¢puzuku u
ACTPOHOMHHU B YKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITTATEHON 1 DTUYECKOMN
cdepax AesITENbHOCTU YellOBeKa

O6o06maromuit ypok. Poib u mecro ¢pusuku



https://m.edsoo.ru/ff0d0e38

U aCTPOHOMHUHU B COBPEMEHHOM Hay4YHOHN
KapTUHE MHUpa

O6o06maromuii ypok. Poib ¢puzudeckoit

64 TeOpHH B (HOPMUPOBAHUU NIPEICTABICHUN O 1
¢u3uveckoil kKapTHHE MUpa
O6o06maromuii ypok. Mecto pusndeckoit
65 KapTUHbI MUpPA B OOIEM PsAy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPE/ICTaBIECHUN O
IIpUpoJIE
66 Pe3zepBHbIil ypok. MaruutHoe nosie. 1
DNeKTpOMarHuTHasi UHIYKIUS
67 PesepsHblit ypok. Ontuka. OCHOBBI 1
CIIEUANBHON TEOPHH OTHOCUTEIIEHOCTH
68 Pesepnbiii ypok. KBantoBas ¢pusuka. 1 bubnnoreka [JOK
DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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