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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOT0 YpOBHS Ha YPOBHE CPEAHETO O0IIEro o0pa3oBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHHUM U TpeOOBaHUM K Pe3ysibTaTaM OCBOEHHUS OCHOBHOM
oOpa3zoBaTenbHOM mporpammsbl, npeacraBieHHbXx B @I'OC COO, a Takxe ¢ y4eTom
benepanpHON paboueil mporpaMMbl BOCIIUTAHUS M KOHIEHIUH MPENoJaBaHusl y4eOHOTO
npeamera «®Pu3mka» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit dexneparum,
peau3yroNMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

Coneprxanue nporpaMmsl 1o (pu3uke HanmpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTuHBI Mupa obyuaromuxcs 10—-11 kimaccoB mpu oOyueHuu ux (U3MKEe Ha
06a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO noaxoa. [Iporpamma no gusuke
cootBeTcTBYET TpeboBaHusAM OI'OC COO K maaHupyeMbIM JIMYHOCTHBIM, IPEIMETHBIM U
MeTalpeIMETHbIM pe3yibTaTaM oOOyYeHHs, a TakKe YUYUTHIBAET HEOOXOIMMOCTh
peanu3aiuu MEXKIPEIMETHBIX CBsSI3ed (PU3NKUA C €CTECTBEHHO-HAYYHBIMU Y4YCOHBIMHU
npeaMeTamMu. B Hell ompenenstoTcsl OCHOBHBIE LIENM M3Y4YEHHS (PU3MKUM HAa YpOBHE
cpenHero oOuero o0pa3oBaHus, IUIAHUPYEMbIE pPE3yJbTaThl OCBOCHMS Kypca (DU3UKH:
JUYHOCTHBIE, METANPEIMETHBIE, PEIMETHBIE (Ha 0a30BOM yPOBHE).

[Iporpamma o Qpu3uKe BKIIOYALT:

e IUIAHUPYEMBIE PE3YJIbTAThl OCBOCHHS Kypca (PU3UMKH Ha 0a30BOM YpPOBHE, B TOM

YuCIie MPEAMETHBIE PE3ybTaThI 110 ToAaM O0y4YEHHS;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mo rojgaM o0ydeHusl.

®dusnka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPUPOJIbI, BHICTyMAs B KaYeCTBE
y4eOHOTo TpeaAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIAJl B CHUCTEMY 3HAaHHUHA 00
okpyxatoiieM mupe. LlkonbHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOLINIA AJI1 €CTECTBEHHO-
HAay4YHbIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PH3MYECKHE 3aKOHBI JIeKaT B OCHOBE
MPOIIECCOB W SIBICHUM, M3y4aeMbIX XUMHEH, Oumosorueit, ¢pusumdeckoit reorpadueit u
actpoHomuei. Mcronp3oBanre  akTUBHOE MPUMEHEHHE (PU3UUECKUX 3HAHUM OTpeIeIsieT
XapaKkTep M pa3BUTUE Pa3HOOOPA3HBIX TEXHOJIOTMH B c(epe SHEepPreTHKH, TPAHCIOPTa,
OCBOEHHUS KOCMOCA, MOJYyYECHUS] HOBBIX MAaTEPHUAIIOB C 3aJaHHBIMA CBOMCTBAMU U JIPYTHX.
N3yuenue (u3uMKH BHOCUT OCHOBHOW BKJIaA B (POPMHUPOBAHUE €CTECTBEHHO-HAYyYHOUH
KapTUHBI MUpa 00ydYaromuxcsi, B (OpMUPOBAHNUE YMEHHUI MPUMEHSTh HAYYHBIM METOJ
MO3HAHUS MPHU BBITIOJHEHUN UMHU YU4E€OHBIX UCCIIETOBAHMM.

B ocHOBY Kypca (pu3uku AJig ypoBHS CpEeAHEro 0011ero oopa3oBaHus MOJ0XKEH Pl
WJIEN, KOTOPBIE MOXKHO pacCMaTpPUBaTh KaK MPUHIMIIBI €TI0 MOCTPOCHMUS.

Hoes yenocmmocmu. B COOTBETCTBUM ¢ HEW Kypc SBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJACPKUT MaTepHall U3 BCEX pa3leioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJTACCUYECKOM, TAK M1 COBPEMEHHOMN (DH3HUKHU.

Hoes eenepanuzayuu. B coOOTBETCTBUU ¢ HEW MaTepHall Kypca GU3NKU 00bEIUHEH
BOKPYT (pusnueckux Teopuid. Bemymum B kypce siBiisieTcs: opMUpOBaHUE TIPEACTaBICHUN
O CTPYKTYPHBIX YPOBHSX MAaT€pUH, BEMIECTBE U MOJIE.



Hoes  eymanumapuzayuu. EE peanuzanus mnpeanonaraeT HMCHOJb30BaHUE
TYMaHUTapHOTO NOTEHIaNa (PU3NUecKoi HayKH, OCMBICTICHHE CBSI3U Pa3BUTHS (PU3UKH C
pa3BUTHEM OOIIeCTBa, a TaKXKe C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gusuku mnpesrnosaracT 3HaKOMCTBO C
[IUPOKUM KPYTOM TEXHMUECKUX U TEXHOJOTHYECKHUX MPUIOKEHUN U3yUYEeHHBIX TEOPUH U
3aKOHOB.

Hoes sxonocuzayuu peaanusyeTcsi MOCPEACTBOM BBEICHUS IJIEMEHTOB COJIepKaHUS,
MOCBSIIIEHHBIX OSKOJOTUYECKUM TMpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C
pPa3BUTHEM TEXHUKH W TEXHOJIOTHM, a Takke OOCYXIECHHsI MpoOJIeM paluoHaILHOTO
MPUPOIOTIONB30BAHUS U IKOJIOTHIECKON OE30MacHOCTH.

CTep>KHEBBIMU DJIEMEHTAaMU Kypca (HU3UKA Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHMsl SIBISIOTCS  (Qu3nyeckue Tteopun ((GOpMUPOBAHME MIPEICTABICHUNA O
CTPYKType NOCTpOeHUs (U3NYECKOM Teopuu, posid (yHIAMEHTAIbHBIX 3aKOHOB WU
MNPHUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUAX O NPUPOJE, TPAHUIAX HPUMEHUMOCTH
TEOpUH, 7Sl ONMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-AesTeTbHOCTHBIN MOAX0/T B Kypce (PU3NKU peaan3yeTcs MPekie BCEro 3a
CU€T OpraHM3alM SKCIEPUMEHTAIBHOU JesATeNbHOCTH oOydaromuxcs. [ns 6azoBoro
YPOBHS Kypca (PU3UKH — 3TO MCIIOJIb30BAaHUE CUCTEMbI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JJAOOPATOPHBIX pabOT, KOTOPBIE B IPOrpaMMe Mo (PU3UKE 0ObETUHEHBI
B OOIIMI CIUCOK YYCHUUYECKUX MPAKTHUECKUX paboT. BeineneHne B yka3aHHOM MepeuHe
7a00paTOpHBIX paboT, MPOBOJUMBIX [UIsi KOHTPOJISL M OLEHKH, OCYLIECTBISIETCS
y4aCTHUKaMU 0Opa30BaTEIbHOTO MpoLEecca UCXOAS U3 OCOOCHHOCTEH IIaHMPOBAHUS U
ocHamieHust kabunera gusuku. [Ipu sToM obecrneunBaeTcsi OBIaJCHHE O0YJArOITUMUCS
YMEHHSIMH TPOBOANTH KOCBEHHBIE H3MEPEHUS, HCCIIEOBAHUS 3aBUCUMOCTEN (PU3NIECKIX
BEJIMYMH U TIOCTAHOBKY OMBITOB IO TPOBEPKE MPEITI0KEHHBIX THIIOTE3.

Bonbiioe BHUMaHue yAenseTcs: pelieHnIo pacuéTHRIX U KauyeCTBeHHbIX 3ajad. [lpu
ATOM ISl pacU€THBIX 3a]1a4 IPUOPUTETOM SIBJISIFOTCS 33J1a4M C IBHO 33JJaHHOW (PU3NUYEeCKOn
MOJIETIbIO, TO3BOJISIONINE MPUMEHATh M3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3
OJTHOTO pazfena Kypca, TaK M WHTErpuUpys 3HAaHUS U3 Pa3HBIX pasaenoB. Jlmus
KaueCTBEHHBIX 3a/lad MPHOPUTETOM SIBJIAIOTCS 3aJaHus Ha OOBSCHEHHE MPOTEKaHUs
(bU3MYEeCKUX SBJICHHM M TPOIIECCOB B OKPYXKAIOIIEH JKU3HU, TpeOyroliure BbIOOpa
¢bu3nyecKoil MoJeNu AJi CUTYalluy PAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO k MarepuanibHO-TEXHUYECKOMY
oOecreueHunto y4eOHoro npoiecca 6a3oBblil ypoBeHb Kypca (DU3UKHA Ha YPOBHE CPETHETO
o011ero o0pa3oBaHUsl IOKEH U3Y4aThCsl B YCIOBUAX IPEIMETHOTO KaOMHETa PU3UKH WIIH
B YCJIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEAMETOB €CTECTBEHHO-HAY4YHOro LUKIIa. B
kaOuHere (U3UKU JOJDKHO OBITh HEOOXOAUMOE JIabopaTopHOE O00O0pYyIOBaHUE IS



BBITIOJTHEHHSI YKAa3aHHBIX B MPOrpaMMe M0 (PU3UKE YICHUYECKUX MPAKTHUECKUX PaboT H
JE€MOHCTpAIIMOHHOE 000pyA0BaHHUE.

JleMoHCTpannoHHOEe 00OpyaOBaHKEe (OPMUPYETCS] B COOTBETCTBUH C MPUHIIUIIOM
MUHUMAJIBHOM  JIOCTATOYHOCTH M O00ECHeYMBAET IOCTAHOBKY IIEPEUUCICHHBIX B
nporpaMme 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIMil Jis HCCIAEIOBaHUS H3y4aeMBbIX
SIBJICHHA ¥ TIPOIIECCOB, IMIUPUICCKUX U (HYHIAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKHUX
IIPUMEHEHU .

JlabopaTopHoe  oOopynoBaHUE ISl  YYEHHYECKMX  MPAKTHUUYECKUX  padoT
dbopmupyeTcsi B BUAE TEMAaTHYECKUX KOMIUIEKTOB U OOECIEYMBACTCS B pacué€re OJHOIO
KOMIUJIEKTa Ha JBYX oOOyuwaromuxcsi. TemMaTHdyeckne KOMIUIEKTHI JIabOpaTOpHOIO
000pyI0BaHUS JOJDKHBI OBITH TTOCTPOEHBI HA KOMIUICKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX
1 1U@POBBIX TPHOOPOB, a TaKKE KOMITBIOTEPHBIX HM3MEPHUTEIBHBIX CHCTEM B BHJC
1M (pOoBBIX Ta6OpATOPUH.

OCHOBHBIMHU 1IEJIIMHU M3y4eHUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opmMupoBaHHE UHTEpPECA U CTPEMJICHUS 00YUYaIOIIUXCSl K HAYYHOMY U3YUYEHUIO

MIPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MPEJCTABICHUNH O HAYYHOM METOJAE MO3HAHUS U (HOPMUpPOBAHUE
UCCIIE0BATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa U3YYCHHUS OCHOB
CTPOCHUSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DHU3UKH;

e (opmupoBaHUE YMEHHN OOBACHATH SIBJICHHUS C HUCIOJIb30BaHUEM (PU3MUECKUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBaHuE TPENCTABICHUNA O PO GUBUKKA JUISI Pa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH 1 TEXHOJOTHA.

JlocTukeHure 3THX 1Liefiel 00ecreynBaeTCsl peleHUEM CIIEYIOIIUX 33/1a4 B ITpoLiecce

M3y4deHHs Kypca (PU3UKU Ha YPOBHE CpeHEro o0IIero oopa3oBaHus:

e TMpuOOpeTEeHHE CHUCTEMBbl 3HAHUM 00 OONMX (PU3NYECKHX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAs  MEXAHUKY,  MOJEKYJSIpHYIO  (PU3HKY,
ANEKTPOANHAMHUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHU;

e (¢dopMupoBaHHE YMEHHUH MPUMEHSITh TEOPETUUYECKHE 3HAHUS [JIs1 OOBSCHEHUS
(Gu3NYeCKUX SIBJICHUN B TPUPOJEC W JUISI TPUHITHS TPAKTUYCCKUX DPEIICHUNA B
IIOBCEIHEBHOM KM3HU;

e OCBOEHHE CIIOCOOOB peIIeHUsI PA3IMYHBIX 3a/1ad C SIBHO 33JaHHOMN (hHU3MYECKOM
MOJIEJIbIO, 3a/1ad, MOJpa3yMEBAIOIINX CaMOCTOSTENIbHOE CO3AaHue (PU3NYECKOU
MOJIEJIH, aJICKBATHOM YCJIOBUSAM 3aJ1auu;

e TOHMMaHHUE (PU3NYECKUX OCHOB U MPHUHITUTIOB ACHCTBUS TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSIHUS HA OKPYKAIOIIYIO CPEIY;



e OBJIAQJICHUE METOJAAMH CaMOCTOSITEIBHOTO TUTAHWPOBAHUS ¥ TPOBEICHHUS
Gu3NUeCKMX OKCIIEPUMEHTOB, aHaluW3a W HWHTEpPHpeTanuu WHOOpMaIuHy,
OTIpe/IeNICHUS TOCTOBEPHOCTH MOIYUYEHHOTO PE3YIbTaTa;

e CO3JaHHWE YCIOBUH JUIsI pPa3BUTHS YMEHUH TPOEKTHO-HCCIIECIOBATEIbCKOM,
TBOPYECKOU JIEATEITHHOCTH.

Ha n3ydenne ¢pusuku (6a30BbIH YPOBEHB) HA YPOBHE CPEIHETO 001IeT0 00pa30BaHUS
otBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Hezento), B 11 kinacce — 68 yacos
(2 yaca B HeZIEIIIO).

[IpennaraemMslii B mporpamMme 1o (Gu3HKe IepeueHb JJa00PATOPHBIX U MPAKTHIECKUX
paboT SABISETCS PEKOMEHIOBAaHHBIM, YUUTENb JIeJacT BHIOOP MPOBEICHUS Ta00PaTOPHBIX
paboT U OMBITOB C YYETOM HHIMBUYaTBHBIX OCOOCHHOCTEHN 00y4aroImuxcsl.



COJAEPKXAHUE OBYUYEHUA
10 KITIACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O IO3HAHUSA

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOPUHU. [ paHHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, UX TMPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMeIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTIIOBAasi CKOPOCTh, JTUHEUHAs! CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>KCHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne CKopocTy Ipu ABUKEHUH 10 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSAMH, ITPOUJICHHBIMU TEJIOM 34
MIOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA AJ1s1 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tsokectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenus). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOM TOouku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUMU.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs YIIpYro
nehopMUpoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  CUibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HACaTbHOTO raza. AOCOJIOTHas TemIeparypa Kak mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KensBuna. ['a30Bble 3akOHBI. YpaBHeHHEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KonnuectBo TemioTsl U pabota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 006 ammabatHoM Tiporiecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJMHAMUKH K m3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoapdUIMEeHT Moi1e3H0To
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHHUYecKue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIbHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMITepaTypbl) Teaa IpH TeIuionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u xkoHzaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmeHHBId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOWCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBienue u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHHUYecKue yCTpPOMCTBA M MPAKTUYECKOE NPHUMEHEHHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS! COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOICTBa HACBIIICHHBIX TapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHus U MJIaBiIeHNUs KPUCTAIIIMYECKOIO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoauHamMuka
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3aps. J[Ba BU1a 3EKTPUUECKUX 3apsI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYOPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUN 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYyNEPHO3ULIUNA DHNEKTPUUYECKUX Tojeil. JInHUM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpPyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 y4acTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCIMHEHUE TTPOBOITHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 2iieKTpuueckoi renu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u puMecHast MPOBOJUMOCTD
noJrynnpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. 11nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOIHUKOBBIIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe wW3MepeHHe JIEKTPOIABWXKYIIEeH Ccwuibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomoi

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepenne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienue amexTpoiusa.

MesxknpeaMeTHble CBSI3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJAEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTUKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJIETUPOBAHKUE, MOJEIb, U3MEPEHHE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIMU Ha OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEH U ra30B,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. DiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pHHIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluvann marHuTHOM WHAyKUMW. KapTWHa JMHWUKA MAarHATHOM WHIAYKIUW TIOJIA
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTHa 5nMHUN WHIYKIHH
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonericTBue npoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HallpaBlieHHE. J[BUKEHNE 3apSAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIDKYIIAs Cujia HWHAYKIUH. 3aKOH 3JIEKTPOMarHUTHOM
nHaykunu @apazes.

BuxpeBoe »ieKTpuyecKoe Tosie. OJIEKTPOJABIKYILIAs Cujla WHIYKIUU B
MIPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YyCTpoWcTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MATHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO MOJIA.

B3anmoseiicTBrue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHAYKIHH OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.

SBneHue caMOMHIYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepumon, wacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHne sHepruu NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUuMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHO€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHU.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanue MEPEMEHHOT0 TOKA B LIENN U3 NIOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHUE, MOJIsIpUu3anus, AU(pakiuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYeCKHue yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak UCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, TPEIOMIICHUE,
noJisipu3anus, 1udpaxkius, HHTephepeHIIUs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobwuparoriye 1 paccenBaromye TuH3bl. ToHKas muH3a. DOKyCHOE pacCTOSIHHE
U onTHYecKas cuia TOHKOM JuH3bI. [locTpoenne n3o0paxkeHuil B COOUpAIONIUX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuuss cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuust cBera. JudpakuuoHHas pemeéTka. YcaoBUe HaOIIOIEHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpPOWCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PPaAKIIMOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpPAaHEHUE, OTPAKEHHE M IPEJIOMJICHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

HabGmronenne natepdepeHinm cBera.

Hab6monenune nudpakxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOIIBIO TTPU3MBI.

[Toydyenue cexTpa ¢ MOMOIIBI0 TUGPAKIUOHHON PEIIETKY.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenue nokazaress npeioMJIeHUs CTEKJIa.



HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA B BAKYYME,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruei U UMITYJIbCOM PEISTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €r0 YACTOTON. DHEPrus
U UMITyJbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doToapdexra. YpaBuenue OiHmTeiiHa 11 poToaddekra. «KpacHass rpaHuna»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHUYecKue YCTPOICTBA M MPAKTHYECKOE INPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU MEpexojae aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bupiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IaA.

BousHOoBBIE cBOViCcTBA yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHME: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOnroienue IMHE4aToro cuekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaJMOAKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifpe. Snepubie cuinbl. Jlegekt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
SAJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanrie TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIMKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipKuUe 3BE3NBI, IUIAHETHI, UX BHINMOE
JIBIDKCHHE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ U 3BE3L.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE31bI TJIaBHOHM ITOCJIEAOBATEIBLHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIBIOTEPHBIX
MIPWIOKEHUHN U ONPENeNICHUs TTOJIOXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, manet, Maeuynoro Ilyru.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJib U MECTO (DU3UKU U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUM KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHpOBaHUY MPECTABICHUN 0 (GU3NUYECKON KapTUHE MHUPaA, MECTO (PU3UUECKOI
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TMOJ00US TPEYTrOJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAS CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUIECKON PEeETKN, CIEKTPATIbHBIN aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOJMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTHUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITAa M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaanu3alldi OCHOBHBIX HalpaBJICHUH
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMKU 00YYaIOIIETroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUWIMOHHBIX  OOIIEUYETOBEYSCKHMX T'yMaHHUCTUUYECKUX M
JIEMOKPATUYE€CKUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHON OpraHU3alINY;

YMEHHUE B3aUMOIEHCTBOBATH C COIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUNUCKON IpakTIaHCKON UEHTUYHOCTH, NAaTPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIFOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME UEHHOCTHM HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOILIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCTh
VHIUBUyaJIbHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITETbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LIENH JEATeIIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarebCcKHe AeHCTBUA.
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKON U MPOSKTHON AESITENIbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JESATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PellIeHUs, HaXOAUTh apryMEHTHI JJIsl J0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4Y€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATh MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 M WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUCHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OpPMAIIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COAEpKaHUS B pazIUYHbIX (opMarax c
yu€TOM Ha3zHaYeHHsI MHPOPMAITUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIICHHE HA YPOKax (PH3UKH U BO BHE-YPOUHOU JACATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHTyalldd W CMSATYaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboTHI;

BBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX ICHCTBHH C y4€TOoM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO YIaCTHUKA KOMAaHIbI B OOIITHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHUBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO M BOOOPAKEHNE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JenaTb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENBHBIX NPOLECCOB, UX PpE3YyJbTaTOB U
OCHOBAaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHuS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
JeSITEIIbHOCTH;

NPUHUMATH Ce0sl, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3YJIbTaTOB OCBOSHHUS MPOTPAMMBI 110
dbu3uke IS YPOBHS CpEIHEro oOmero oOpa3oBaHUs Y OOydYaroIIuXcCs
COBEpIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO TEIH U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIIEHHUSA, CIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHUE MO OKPYKHOCTH, MHEPIIUS, B3aHUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBMIKEHUE, CTPOCHUE JKUIKOCTEH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAJUIM3AIMs, KUIEHHE, BIIaKHOCTh
BO3/1yXa, MOBBIIICHUE JABJIICHUSI Ta3a MPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Tra3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTb, MEpEeMEIIeHHe, CKOpPOCTh, YCKOpPEHHE, Macca Tella, Cuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHAIbHAS SHEPIusi, MeXaHU4YeCcKas
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAHUU MPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JN M TEIUIOBBIC SIBIICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTHUYECKOTO JBHKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSI JHEprusi, pabora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(U3MUECKyIO BEJIMYMHY C APYTUMH BEJIUUNHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONMHUCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKHM CMBICT HCIIOJIb3YyEMbIX
BEIIMYMH, MX OOO3HAUYECHMS] M €IMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHLNIN CYNEPHO3ULIUA CHJI, HPUHIUI PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJ C
aOCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €70 MAaTEMAaTUYECKOE BBIPAKEHUWE U yCIIOBUS (TPAHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JEHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TpPHU ITOM
dbopmyrpoBath nmpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000PYAOBaHUs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH NMPAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BaHUEM TMPSIMBIX M3MEPEHUMN, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpOBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUIE
Ta0IHIl U TPAaUKOB, AEJIATh BHIBOJBI 10 PE3yJIbTAaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTrO »HKCIIEpUMEHTa, Yy4eOHO-HCCIEIOBATEIbCKOM W IMPOEKTHOU
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33J1a4u
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3MUECKHE BEIMYMUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpOM Ha M3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BAaTh ITPH PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIE HH(POPMAaLIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOH HWHGOPMALMK, TMOJYYEHHOW W3 pa3InyHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOIYYaEMYI0 HH()OPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B TOBCEIHEBHOM KU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpaleHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TIpyHI€ C BBIIOJHEHUEM PA3JIUYHBIX COLMAJIBHBIX pOJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpaCHpeNeisITh OOS3aHHOCTH U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pAaCCMaTPUBAEMOM IPOOIIEMBI.

K xoniy o0yuenus B 11 kiacce nmpeaMeTHbIE PE3yJIbTaThl HAa 0230BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIbHOCTH JIOJIeH, IEIOCTHOCTh U €IMHCTBO
buznyeCcKoil KapTUHBI MUPA,

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
TOYEUYHBIN JIEKTPUUECKUMN 3apsifl, JTyd CBETa, TOUCUHBINM UCTOYHHUK CBETA, A/lepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH PEHIeHUH (PU3MUECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBIICHUS (MPOLIECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DPU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUSA, JEHCTBHME MArHUTHOTO TIOJdS Ha
MIPOBOJTHUK C TOKOM MW JBIDKYIIMICS 3apsfl, AJICKTPOMArHUTHBIC KOJCOaHWS U
BOJTHBI, TPSMOJIMHEHHOE PACIpPOCTPAHCHHUE CBETA, OTPaKCHHE, IMPEIOoMIICHHE,
uHTepdepeHus, audpakuus W MOJSpU3alUs CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudecknii 3pdext (hoTodrddexT), cBeTOBOS AaBiIeHNUE, BOSHUKHOBEHHE
JUHENYaTOro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaMOaKTUBHOCTD;

ONKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYCCKHE, MATrHUTHEIE,
ONTUYECKHE,  DJIEKTPUYECKYI0O  MPOBOJAMMOCTb  pa3IUYHBIX  Ccped) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCHONB3YsAd (U3UYECKUE BEITMYMHBIL:
AIEKTPUYCCKUI 3apsjl, CHJa TOKa, JJICKTPHUUECKOE HAMNpSIKCHHE, DIICKTPUYSCKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIAsA CHia, paboTa TOKa,
WHIYKIMS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHiia, WHIYKTHBHOCTH
KaTYIIKWA, SHEPTUS SJIEKTPUYECKOTO M MArHUTHOTO IOJIeH, MEpPHOJ U YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii W CWia TOoKa B MPOIEcce
TapMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHWH, (OKYCHOE pacCTOSHUE U
ONTHYECKas CHJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBLHO TPAKTOBAaTh (HHU3MYCCKUI
CMBICIT HCIIOJIb3YeMBIX BEIWYMH, MX OOO3HAYCHHsS W CIAWHHIIBI, YKa3bIBATh
(b opMyIIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BETUUYHHY C IPYTUMH BETUUUHAMY,

OMKCHIBATh W3YYEHHBIE KBAHTOBLIC SIBJICHUS U TMPOIECCHI, HCIOJIb3YS
(bU3MYeCKUe BEIMYHMHBI: CKOPOCTh J3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, TEPUOJI TIOJTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
WCITOJIb3YeMbIX BEJMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIaHHYIO (U3MYECKYI0 BEJIUYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHATM3UPOBAaTh (PU3UUECKHE MPOIIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJLICIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTEHa miga pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJIhCA, 3aKOH COXPAHCHHSI
AIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MAaCCOBOr0 4ucia, nmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIpEICIISITh HAMIPaBJICHUE BEKTOpA WHIYKIIMA MarHATHOTO TOJISl POBOTHUKA
C TOKOM, CHJIBI AMriepa 1 cuiibl JlopeHta;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCITOJIb30BAHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUN: TPH 3TOM
dbopmyIHupoBaTh MpoOIeMy/3a1ady U THIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pYA0BaHUS, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIA CHOCOO W3MEPEHUS W HMCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
W3MEPCHUI: TP ATOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUAE TaOJIUL U TpapuKOB,
JieaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

coOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU UCCIEIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKON U TPOCKTHOU
JEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE NIl €€ pEIIeHUs, NMPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATbHOCTh
MOJIy4YEHHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[EMOYKY pacCyXJIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHUS;

UCIIOJIb30BAaTh MPH PEIIeHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJOTHH [JIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALUN U TPECTABICHUS
y4eOHOIl W HaydyHO-TIOMYJApHOW HHGOPMAIMK, TOXYYEHHOW U3 pa3IMYHbIX
UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJTy4yaeMyl0 HHPOPMAIIUIO;

OOBSICHATh MPUHLUUIBl JEHCTBUA MalIMH, NPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MacHOrO MCMOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM KU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ NpuOopaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPY’KaIOLIEH cpele;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMbl, PANMOHAIBHO PACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE pacCMaTpUBaeMON IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunemarika > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' da3oBbIC MEPEXO/IBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME



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

11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM un¢poBbie
Ne ni/m P Kourposbnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojue. DIeKTpoMarHuTHas 11 1 3 bubnuorexa [JOK
' WHYKIHS https://m.edso00.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHu4ecKe U AIEKTPOMAarHuTHBIE bubnuotexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
MexaHnuyeckne U 3JEKTPOMarHUTHbBIE bubnmnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onrika https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI crIeIIUATIBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTbI KBAHTOBOU ONTUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;Ifg;&?:;zgrouﬁfﬂcgk
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 O6o6arolee TOBTOPEHUE 4 ESSSH;I&T:;EL Erou/IiMlcQ?c
Hroro no paszneny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuecTBO 4acos DJIeKTPOHHbIE
mudpoBLIe
Ne i/ Tema ypoka KonTpoabubie IlpakTnueckue p
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
®usuka — Hayka o npupone. Hayunsie MeToasl 1 Bbu6mmoteka [JOK
MO3HAHMS OKPYXkKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Poinp 1 MecTo pusuku B popmMupoBaHuH
COBPEMCHHOM i)a HOM K(z I’EI/IHIE)I MHpa, B 1 bubmorexa HOK
P . i P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JEATEIbHOCTH JIIOIeH
Mexanndeckoe ABrmkeHHe. OTHOCUTEIBHOCTD
MeXaHH4ecKoro JBmxkeHus. [lepeMemenne 1 bubmorexa [JOK
A - epemett ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
PaBHOMEpHOEC IIPSIMOJIMHEITHOS JBHKCHIE 1 bubmotexa [JOK
P p A https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IPSIMOJIMHEHHOE ABUKCHIE 1 bubmorexa [JOK
yeKop P A https://m.edsoo.ru/ff0c372e
CBoOoaHoe majieHne. Y CKopeHue CBOOOTHOTO 1 bubnunorexa LIOK
HagcHus https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe aBuxeHue. Jprxenne 1 bubnunotexa LIOK
MaTepUalbHOU TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunnun otHOCHTENbHOCTH [anmumest.
HMuepinansHbIe CHCTEMBI OTCUeTa. I1epBhlil 3aK0H 1 bubmorexa I[JOK
pH PP https://m.edsoo.ru/ffOc3be8
Hrrotona



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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Macca tena. Cuina. [IpuHnun cyneprno3uuuu cuil.

9 Bropoii 3akon HeroTOHa 119 MaTepuaibHOU bubmmorexa [JOK
P A P https://m.edsoo.ru/ffOc3be8
TOYKHU
10 Tpernii 3akoH HpIOTOHA [UIs1 MaTEpHAIIBHBIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKOH BCEMHUPHOTO TATOoTeHUs. Cuia TAKECTH. bubnmnoreka HOK
[TepBas kocMu4eckasi CKOpOCTb https://m.edsoo.ru/ff0c3d00
bubnuoreka [IOK
12 Cuia octu. 3akoH ['yka. Bec Tena
yupyr K https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunuent tpennst. Cuia
13 cor OTEIBJ'IGHI/ISI i %)/Iq)HBI/DKeHI/II/IID TeNa B KUAKOCTU bubmorexa LIOK
P P https://m.edsoo.ru/ff0c3f76
WJIM Ta3e
[TocTynarenbHOe U BpalaTesibHOE JBUKEHNE
14 a0CcoOTHO TBEPAOTO Tena. MOMEHT CUITBI. bubmmnoreka HOK
IIneqo cumnel. YcaoBus paBHOBECUs TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynsc MmaTepralbHONM TOYKH, CUCTEMBI
15 MaTepualbHBIX TOUeK. IMmynbe cuibl. 3akoH bubmorexa LOK
P ' 4 ) https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITyJbca. PeakTUBHOE IBU)KEHUE
Pabota u momHOCTh cuibl. Kunetnaeckas
16 SHEPTHs MaTepUuaIbHON TOukH. Teopema 00 bubmmorexa [JOK
p P o p https://m.edsoo.ru/ff0c4502
W3MEHEHNN KHHETHYECKOW SHEPTUH
[HoTenuunanesHas sHeprus. [loTeHunanpHas
17 SHEPTUs YyIpyro AepOopMUPOBAHHON MPYKUHBI. bubnmoreka [JOK
[ToTennuanpHas YHEPTUS TeIa BOIU3U https://m.edsoo.ru/ff0c461a
MOBEPXHOCTH 3E€MJIU
18 [ToreHmuanpHbIe U HETIOTCHITUATBHBIC CHJTBI. bubmuorexa [{OK

CBsi3b paOOTHI HEMOTEHITMATBLHBIX CHII C

https://m.edsoo.ru/ff0c478c
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M3MEHEHHEM MEXaHMYeCKOI OHCPIUU CUCTCMbIL
Tea. 3aK0H COXpaHECHUA MEXaHUJeCKOH OHEpPIrun

Jlaboparopuas pabota «lcciienoBanue CBSI3U
paboThI CHITBI C U3MEHEHHEM MEXaHHYECKON

19
SHEPTUHU TeJla Ha IPUMEPE PaCTSKEHUS
PE3UHOBOTO JKI'yTay
20 KonTponbnas pabota no teme «Kunemartuka. bubnnoreka [JOK
JluHamuka. 3aKOHbI COXPAHEHUS B MEXaHHUKE) https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
. bubnuorexa [IOK
21 KHMHETUYECKOM Teopuu. bpoyHOBCKOE JBUKEHUE.
https://m.edsoo.ru/ffOc4dc2
Jludppysus
XapakTep ABUKEHUS U B3aUMOJICHCTBHS YaCTHUIL
22 BelecTBa. Mozenu CTpoeHus Ta30B, )KUJIKOCTEN
U TBEPIBIX TEN
23 Macca monekyn. KonnyecTBo BemecTsa.
[TocTostHuast ABoraapo
24 TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus
25 Wneanpusiii raz B MKT. OcHoBHOE ypaBHEHHE bubmuoreka [JOK
MKT https://m.edsoo.ru/ff0c4fde
AOGcomtoTHas TemrepaTypa Kak Mepa cpeiHen
. bubmuoreka [{OK
26 KMHETHYECKON SHEPTUH IBHYKCHUS MOJICKYJI.
. https://m.edsoo.ru/ff0c511e
VYpaBuenune MenzaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlabopaTtopHas pabota «lccnenoBanue
28 3aBUCUMOCTH MEXIY apaMeTpaMH COCTOSHUS

pa3peKEHHOT0 Tra3a



https://m.edsoo.ru/ff0c4b74
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H3onporiecchl B eanbHOM ra3e u ux

bubnunorexa LIOK

29 rpadguvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpeHHss dHEprus TepMOJUHAMUYECKON
30 CUCTEMBI U CIIOCOOBI €€ n3MeHenus. KonmmaecTBo bubnmnoreka HOK
TEIUIOTHI U paboTa. BHyTpeHHsIs sHEpTrHs https://m.edsoo.ru/ff0c5952
0JIHOATOMHOTO MJICAJIbHOTO ra3a
bubnnorexa [JOK
31 Buet retionepean https://m.edsocL).Iru/ff005036
VY nenbHas TEIIO0EMKOCTS BemecTBa. KonnaectBo
32 TEIUIOTHI MPH TeIuionepeaade. AnuadaTHbIN BH6J?HOTeKa HOK
nporece https://m.edsoo.ru/ff0c5c36
33 [TepBbIii 3aKOH TEPMOAMHAMUKHU U €TO bubnnorexa [JOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs nporieccoB B mpupoje. Bropoii bubmuoreka [IOK
3aKOH TEPMOJUHAMUKHU https://m.edsoo.ru/ff0c6230
35 [Ipunuun nevicteus u K111 TemioBoit MammHsbl E;I[?s?;jr?w?:(;{;gg}:f 0c600a
36 uxn Kapnao u ero KIT/]
37 DKosornyeckue npo0aeMbl TEMIO3HEPTreTUKH
38 O6o0maromuii ypok «MonekynspHas pu3uka. bubnuotexa [JOK
OCHOBBI TEpPMOJUHAMUKH» https://m.edsoo.ru/ff0c6938
39 KonTponbhas pabota no teme «MosexynspHast bubmuoteka [IOK
¢usuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6a50
40 [Tapoo6pazoBanue u konaeHcanus. Vicnapenue u bu6muoreka [JOK
KHUIIEHUE https://m.edso0.ru/ff0c63b6
41 AOcCoII0THAS U OTHOCHUTEIIbHAS BIIAXKHOCTh bubnuotexa [JOK

Bo3ayxa. HacelmenHslil map

https://m.edsoo.ru/ff0c64d8
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Tsépnoe teno. Kpucrammmueckue n amopdubie

42 Tena. AHU30TPONUS CBOMCTB KPUCTAIJIOB bubmmorexa LIOK
' P P ' https://m.edsoo.ru/ffoc65f0
Kunkue xkpucramisl. CoBpeMeHHbIE MaTepUabl
43 [lnaBnenue u kpuctamm3auus. Y qenbHas bubnmnoreka HOK
TerioTa miasienus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bu6nmoreka [IOK
44 v 6
DABHEHHE TCELIOBOTO batarca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Ten. DIeKTpUuecKui 3apsa. Jsa bubnnoreka [JOK
BHJIA DJIEKTPUUYECKUX 3apsAI0B https://m.edsoo.ru/ffOcébcc
46 [TpoBOAHMKY, TUINEKTPUKH U TTOTYTIPOBOTHUKH. bubmmoreka [JOK
3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa https://m.edsoo.ru/ff0c6bcc
47 B3aumopeiictBue 3apsanoB. 3akon Kynona. bubmmorexa [JOK
ToueyHslil 2EKTPUYECKUAN 3apsi https://m.edsoo.ru/ff0c6ced
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
48 [TpuHIMIT Cynepno3uIuy AIEKTPUUECKUX MTOIEH bubmmorexa [IOK
PHHEHHI GYTEPHO3HH P ' https://m.edsoo.ru/ffOc6df2
JInHnn HanpsKEHHOCTH
49 Pabota cuit 3eKTpocTaTuYecKoro moss. bubmmnoreka HOK
[Torenmman. Pa3HOCTh MOTEHLIMATIOB https://m.edso0.ru/ff0c6f00
[TpoBOIHUKY U AUDIICKTPUKH B
50 3J1peKT I(l)CTaTI/ILIeCKOM noljle Husnexrpuueckas Bubmmorexa [IOK
P ' P https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
N bubnuotexa [JOK
o1 C) K
JICKIPOSMEOCTE. ROUACHCATOP https://m.edsoo.ru/ff0c7126
52 DIIEKTPOEMKOCTH MIIIOCKOI0 KOHAEHCATOPA. bubnuotexa [JOK
DHeprus 3apssKeHHOTO KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopnas pabora "HM3mepenue

AJIEKTPOEMKOCTH KOHAEHcaTopa"
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https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

54

[IpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMUPOBAJIBLHOIO amapara,
CTPYWHOTO MPUHTEPA. DNEKTPOCTATUYECKAS
3ammuTa. 3a3eMJICHUE IEKTPOIPHOOpPOB

55

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cymectBoBanus. [locrossuubiii Tok. Cuiia Toka.
Hanpsixenue. Conporusnenue. 3akon Oma it
ydacTka 1enu

56

[TocnenoBarenbHOE, MapalieIbHOE, CMEIIAHHOE
COEIMHEHUE MTPOBOJHUKOB. JlabopaTopHas
pabota «/3y4eHHEe CMEIIAHHOTO COCTUHEHHUS
PE3UCTOPOBY

bubnunoreka LIOK
https://m.edsoo.ru/ffOc74f0

57

58

59

60

PaboTa 1 MOUTHOCTB MEKTPHUUECKOTO TOKA. 3aKOH
Jbxoynsa-JIeHna

3axkoH Oma 17151 OJTHOM (3aMKHYTOI)
anekTprueckoi renu. Koporkoe 3amMbIkaHHe.
JlaGopatopHnas pabora «M3mepenue I/1C
MCTOYHHKA TOKA U €T0 BHYTPEHHETO
COITPOTHBIICHUS

DNEeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAJIOB.
3aBUCHUMOCTbH COMPOTUBIICHUS METAJIJIOB OT
TemnepaTypbl. CBEpXIIPOBOAUMOCTD

DnexTpuuecKkuil TOK B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

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

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7ae0

61

[TonynipoBOTHUKH, X COOCTBEHHAS U IPUMECHAs
npoBoaAuMOCTh. CBOMCTBA p—N-Tiepexoaa.
[TonynpoBoIHUKOBBIE TPUOOPHI

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTpUUECKUN TOK B paCTBOpPAxX M pacIljlaBax

62 AJIEKTPOJIUTOB. DIEKTPOIUTHICCKAS 1 bubmmorexa [JOK
P ' P https://m.edsoo.ru/ff0c82ba
aucconuanus. JIeKTPoIIn3
63 DnekTpruyeckuil Tok B razax. CaMmocTosATEIbHbII 1 bubnmnoreka HOK
Y HECAaMOCTOSITENbHBIN pa3psia. Moinus. [1nazma https://m.edsoo.ru/ffOc84ae
DnexTpuueckrue npuOopsl U yCTPOUCTBA U UX
64 npakTHYeckoe nmpumMeHenue. [IpaBuia TeXHUKH 1 bubmorexa HOK
P P P https://m.edso0.ru/ff0c86fc
0e30MMacHOCTH
. bubnuoreka [{OK
65 6006 1
Ooo0waloNit ypoK «IACKTPOAUHAMHUK https://m.edsoo.ru/ff0c88be
KonTponbHas pabota no Teme «3J1eKTpOCTaTHKA.
66 [TocTosTHHBIN NIEKTpUYECKUA TOK. TOKHU B 1 bubmorexa HOK
P ' https://m.edso0.ru/ff0c8a8a
Pa3IUYHBIX CpelIax»
67 PezepBHbiil ypok. KonTponbHas paboTa 1o teme 1 bubmmnoreka HOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/ff0c8c56
68 PesepBHblIit ypok. O6001maromuii ypok no Temam 1 bubmuoteka [IOK
10 xnacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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
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11 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
ungposbie
Ne n/m Tema ypoka Kontposbubie IIpakrnueckue p
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[TocTossHHBIE MAarHUTHI U UX B3aUMOJECHCTBUE.
1 MarnutHoe 1ojie. BeKTop MaroHuTHON HHIYKIIUU 1 Bubmorexa ITOK
" p YR https://m.edsoo.ru/ff0c9778
JIuHUY MarHUTHOM MHIYKIIMH
5 MarsuTHoO€e noje IpOBOJHUKA C TOKOM. OmbIT 1 bubnunoreka [JOK
Opcrena. BzaumoencTBre mpoBOAHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas pabota «/3ydeHne MarHuTHOTO 1 1 bubnuorexa [JOK
IIOJIsL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C
4 tokoM. Cumita Ammnepa. JlabopatopHuas pabora 1 1 bubnuoteka [JOK
«HccnenoBanne qeUCTBUS IOCTOSSTHHOTO MarHUTa https://m.edsoo.ru/ff0c9acO
Ha paMKy C TOKOM»
JlelicTBME MarHUTHOTO TTOJISI HA JBHKYLIYHOCS
5 3apspxeHnyro dacturny. Cuna Jlopenma. Pabora 1 bubmmnorexa [IOK
P Yio v P ' https://m.edsoo.ru/ff0c9df4
cuisl Jlopenna
DOnexkrpoMarauTHas uHAyKIus. [loTok BekTopa
6 MarHuTHON uHAyKnuu. DJ1C nHayKnuu. 3aKoH 1
3JEKTPOMAarHUTHOM MHAyKInn Papanest
7 JlaGopatopHnas pabora «lccnenoBanue sBJIeHUS 1 1 bubnnorexka [JOK
9JIEKTPOMArHUTHON MHIYKIUW» https://m.edsoo.ru/ff0cal50


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

NunyktuBHOCTD. SIBNeHue camounaykuun. IJC

8 CaMOWHIYKIMHU. DHEPrHsi MAarHUTHOTO MOJIs bubmmorexa LIOK
https://m.edsoo.ru/ff0ca600
KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE T0JIe
TexHuueckue ycTpoucTBa U UX IPUMEHEHHUE:
9 IIOCTOSIHHBIE MAarHUTBHI, 3JIEKTPOMArHUThI,
AJIEKTPOABUIaTENb, YCKOPUTEIIN AIEMEHTAPHbIX
YacTHUll, THAYKIUOHHAS 11eYb
10 O6o6maromuii ypok «MarauTHoe Tode. bubnunoreka [JOK
DneKTpOMarHuTHast MHIYKITHS» https://m.edsoo.ru/ff0cab82
1 KonTponbHas pabota no Teme «MarHuTHoe IoJie. bubnuorexa [JOK
OneKTpOMaruuTHas UHIYKLIHASD) https://m.edsoo.ru/ff0cad58
CB00O/IHBIE MEXaHUYECKUE KOJIeOaHusI.
12 I"apmonnueckue konebanusi. Y paBHEeHUE bubnuorexa [JOK
rapMoHu4eckux kosnebanuii. [IpeBpamenue https://m.edsoo.ru/ffOcaf06
SHEPrUU
Jlaboparopnast pabota «MccnenoBanue
13 3aBHCHMOCTH I€pHo/ia MaJIbIX KojeOaHui rpy3a Ha
HUTH OT JJIMHBI HUTH M MacChl TPy3a»
Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOJeOaHus B UAeabHOM
14 KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHUS MEXIY bubmorexa LHOK
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U 3JIEKTPOMarHUTHBIMU
KoJeOaHusIMU
15 ®opmymna TomcoHa. 3aKOH COXpaHEHHS YHEPTUU B bubnmoreka [JOK
HJIeaTbHOM KO0JIE0ATEThbHOM KOHTYPE https://m.edsoo.ru/ff0cb9c4
16 [IpencraBnenue o 3aTyxaromux KojaeOaHHUsX. bubnnorexka [JOK

BrIHyXIeHHBIE MEXaHUYECKHE KOJIeOaHuU .

https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
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https://m.edsoo.ru/ff0cb9c4
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Pe3onanc. BeiHYXIEeHHBIC AIEKTPOMArHUTHBIC
KoJIeOaHusA

Ilepemennsbiit Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN
TOK. MOLTHOCTh IEPEMEHHOr0 TOKA. AMIUIUTYIHOE

bu6mmoreka [IOK

17 U JICUCTBYIOLLEE 3HAYECHHUE CUIIbI TOKA U https://m.edsoo.ru/ffOchd34
HaIpPsSHKEHUs
18 Tpancdopmarop. [IpousBoactso, nepegayua u
noTpeOIeHNE SIEKTPUIECKON SHEPTHH
VY CTpoicTBO U PAaKTUYECKOE TPUMEHEHHE
19 3JIEKTPUUYECKOTO 3BOHKA, FeHEepaTopa NepeMEHHOT0 bubnuorexa LIOK
. https://m.edsoo.ru/ff0cc324
TOKa, JUHUHN 3JIeKTporepenad
DKOJIOTM4ECKHE PUCKU IIPU IPOU3BOJICTBE
20 asekTposHeprun. Kynbrypa ucnosb30BaHus
JIEKTPOIHEPIHH B TIOBCEAHEBHON KU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTts bubnnoreka [JOK
pacIpoCTpaHeHHus U JUIMHA BOJIHBL. [loniepeunbie u https://m.edsoo.ru/ffOcca54
IIPOJIOJIbHBIE BOJIHBI
29 3ByK. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa bubnmnoreka [JOK
ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 ONEeKTPOMarHUTHHIE BOJIHBI, X CBOICTBA U bubnnorexka [JOK
ckopocTs. [Ikana 31eKTpOMarHUTHHIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIIBEI paTnoCBA3U U TeNeBUICHU. PazBuTne
CpencTB cBsA3U. Paguonoxanus
25 Kontponbras padota «KonebaHust 1 BOJTHBDY bubmorexa LHOK

https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMonMHENHOE pacCIIPOCTPAHEHUE CBETA B

26 OJTHOPOHOM cpezie. ToueyHbI UICTOYHHUK CBETA bubmiorexa LIOK
AHOPOA peAe. ' https://m.edsoo.ru/ff0cd350
JIy4 cBeta
97 OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA. bubnnoreka [HOK
[TocTpoenne n300paKeHMH B INTIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue ceta. [loaHoe BHyTpeHHEE
28 orpakenue. [IpenenbHbIA yroil HOJIHOIO bubmorexa LIOK
P P . https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPAKCHHUS
29 Jlaboparopnas pabota «/3mepeHue nmokasarens bubnuorexa [JOK
MIPETIOMJIEHUS CTEKIIA» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [locTpoenue n3o0paxkeHuil B JIMH3E. bubnuorexa [JOK
®opmyJia TOHKOHN JUH3bL. Y BEJIMYEHUE JTUH3BI https://m.edsoo.ru/ffOcdd1e
31 JlaGopatopHnas pabora «lccnenoBanue CBOWCTB
M300paXeHUH B TMH3aX»
Hucnepcus ceera. Cl0oXXHBIM cocTaB 6€10ro cBera.
32 LBeT. JIaGopatopHas pabora «Habmronenue
TUCTIEPCUU CBETA)
33 WNnrtepdepennus creta. Judpaxnus ceera. bubnnoreka [JOK
JudpakiuonHas pemeTka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocts cBeTOBBIX BOJIH. [lonspuzanus bubmuorexa [IOK
CBETa https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpruOOPHI M YCTPOMCTBA U YCIOBHS MX
0€301acHOT0 NMPUMEHEHUS
['paHUIBI TPUMEHHUMOCTH KJTACCHICCKOM
36 MexaHuKH. [TocTynaTel cienuaabHON TeopHun bubmmorexa [OK
] Y P https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
37 OTHOCUTENBHOCTD OJHOBPEMEHHOCTH. 3aMEIJICHHE bubnmoreka [JOK

BPEMCHHU U COKpalllCHUEC NJIWHBL

https://m.edsoo.ru/ffOcfa42
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DHeprus U UMIYJbC PEISITUBUCTCKON YaCTULIBI.

38 CBs3b MACCBhI C SHEPTUEH U UMITYJILCOM. DHEPTHUSI bubmmorexa [JOK
P Y ’ P https://m.edsoo.ru/ffOcfc68
MTOKOSI
39 Kontponsnas padora «OnTrka. OCHOBBI bubnuoreka [IOK
CIIELIMAIBHON TEOPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna [Inanka. DHeprust U UMITYJIbC bubnnoreka [HOK
dhortonHa https://m.edsoo.ru/ffOcfe16
41 OtkpsiTHe U uccienoBanue Gorodpdexra. OnbIThI bubnuorexa [JOK
A.T. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl porodddexra. YpaBHeHHE DUHIITCIHHA
42 151 potorddexra. «KpacHas rpanuma bubmmorexa LIOK
. FEP patut https://m.edsoo.ru/ffod015e
dororddekra
43 JaBnenue ceera. OnwiTel I1. H. JIeGenena. bubmuorexa [JOK
XuMHuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MpaKTUIECKOe
44 pUMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,
CONHEeYHas OaTapesi, CBETOUO]T
45 Pemrenue 3amau mo reme «J1€MEHTHI KBAHTOBOM bubnuoteka [JOK
ONITUKHN» https://m.edso0.ru/ff0d0302
46 Mopens aroma Tomcona. OnbiTel Pezepdopaa mo bubnmoreka [JOK
paccesiHuio o-yactull. [Inmanerapuas Mmoaens aroma https://m.edsoo.ru/ff0d091a
bubmuorexa [JOK
47 IT b
OCTYIATRL BOpa https://m.edsoo.ru/ff0dOafa
Nznyuenue u nornomieHue GOTOHOB MPH MEPEXOe
. bubnmoreka [JOK
48 aToMa C OJTHOTO YPOBHS DHEPTHH Ha APYroil. Bumbl

CIIEKTPOB

https://m.edsoo.ru/ff0d0afa
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49

BoustHoBBIE cBOcTBa yacTull. Bosbl ne bpons.
KopnyckynsipHo-BosiHOBO# Ayanu3M. ClIOHTaHHOE
Y BBIHYXKJICHHOE U3JTy4YE€HHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OtkpsiTue paguoaktuBHOCTH. OnbITH Pesepdopaa
10 OIIPEJIETIEHUIO COCTaBa paAHOaKTUBHOIO
W3ITYyYCHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

52

CgoiicTBa anb(da-, 6era-, raMma-u3Iy4eHUS.
Brusinue pagnoakTHBHOCTH Ha KUBBIE OPTaHU3MBbI

OTkpbITHE IPOTOHA U HEeWTpoHA. VI30TOMEI.

Anbda-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN
Oera-pacnaj. ['amma-u3nydenue

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

53

DHeprus cBA3M HYKJIOHOB B siipe. SnepHble
peakuuu. Snepusiii peaktop. [Ipodnemsi,
MIEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI SAEPHOU
JHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUlbl. OTKPHITHE TO3UTPOHA.
MeTto1p1 HaOIIOIEHNS U PETUCTPAlluU
aJIEMEHTapHbIX yacTull. Kpyrisiii cTon
«DyHaaMeHTaIbHbIE B3aUMOAENUCTBY. ENMHCTBO
¢bu3nvecKkoil KapTHHBI MUPa»

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

55

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3bI,
IIaHETBI, UX BUAWUMOC JIBUKCHUC. ConHeyHas
cHCTeMa

56

57

Counnne. ConHeunast akTUBHOCTE. MMcTOUHUK
sHeprun CoJiHIIa U 3BE3]T

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3AbI
[JIABHOM IOCIEA0BATEILHOCTU. BHyTpeHHEE



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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ctpoenue 38€311. COBpeMEHHbIE ITPEICTABICHUS O
MIPOMCXOXKACHUH | 3BoJtorrK COJIHIIA U 3BE3]T

58

59

60

Muneunsiii [1yte — Hama 'anaktuka. [lonoxenue
u aemxenne Comanna B ['amaktuke. ['ajmakTuku.
UYEpHble AbIpHI B s1pax rajJakTHK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bonwuioro B3peiBa. PennkroBoe uznyyeHue.
Meraranaktuka

Hepemennsie mpo6iieMbl aCTPOHOMUUT

61

62

63

KontponbHas pabota «2J1eMEHTB aCTPOHOMUU U
aCTPOPUUKI

O6o06maromuii ypok. Poib ¢pusuku u acTpoHOMUU
B DKOHOMHUUYECKOM, TEXHOJIOTUUECKOM, COIMaIbHOM
Y ATUYECKOH cdepax MesaTeTbHOCTH YeTOBEKa

O6o06maromuit ypok. Posib u mecto pusuxu u
aCTPOHOMHH B COBPEMEHHOW HAyYHOI KapTHHE
MHpa

64

O606matonuii ypok. Ponb gusndeckoii Teopun B
(hopMHUPOBAHHUY MPECTABIEHUN O PU3HMUECKOU
KapTUHE MHpa

65

O6o06maromuii ypok. Mecto pusnueckoit KapTHHbBI
MHpa B 0011[eM sy COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJICTABICHUNA O IPUPOJE

66

67

PesepBHbIil ypok. MarautHoe mnoie.
DNeKTpOMarHuTHask HHIYKIUS

PesepBubIit ypok. OnTrka. OCHOBBI cielIUAIbHON
TEOPUU OTHOCUTEIIBHOCTH




68 Pezepuslii ypok. KBantoBas gusmka. DneMeHTHI 1 bubmumoreka [IOK
aCTPOHOMUU U acTPOPU3NKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Gmsuka, 10 krace/ Makumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penaknueii [TapdenteeBoit H.A., AknmonepHoe o6miecTBo «3marenscTBo
«IIpocsemienne»

Mertoanueckoe nmocooue. dusuka. 10-11 kmace (2022 1.)

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

MeTtoaudeckoe nmocodue. dusuka. 10-11 kmacc (2022 r.)

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

HOK

Yuu.py

ECO

MoanuncaHo yrdpoBO NOANNCHIO:
MYHULUWNANTbHOE ABTOHOMHOE
OBLEOBPA3OBATEJIbHOE YYPEXAEHWE "CPEOHAA
OBLLUEOBPA3OBATEJIbHASA LLIKOMMA N2 28" T.
CbIKTbIBKAPA
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