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[Iporpamma 1o ¢u3uke 0a30BOrO0 ypOBHS Ha YPOBHE CpPETHETO OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TPeOOBaHUI K pe3yibTaTaMm
OCBOEHHSI OCHOBHOI 00pa3oBaTeNbHOW Mporpammsl, npeacrabiieHHbIX B OI'OC
COQO, a Takxke ¢ yuérom denepanbHOl paboueil MporpaMMbl BOCIHUTAHUS U
KOHIIETIIMK TpernojaBanusi ydeOHoro mpeamera «Pusnka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccuniickon ®enepanun, peanu3yomux OCHOBHBIE
o0Opa3oBaTeabHbIE TPOrPAMMBI.

Ha usyuenne ¢usuku (06a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus otBoaAuTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HEEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

CopepkaHue mnporpaMMbl 1O (U3MKE HAIpaBiIeHO Ha (opMUpOBaHHE
€CTECTBEHHOHAYYHON KapTUHbI Mupa oOydarommxca 10-11 kmaccoB mnpu
o0yueHuu ux Qu3uke Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESATEIIbBHOCTHOIO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim ®PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpPEeAMETHBIM pe3yibTaTam
oOy4eHHsI, a TAKXE YYHUTHIBAET HEOOXOIWMOCTh pEeaJUu3alUd MEXIPEIMETHBIX
CBA3€l (DU3UMKM C €CTECTBEHHOHAYYHbIMU Yy4Ye€OHbIMU TmpeaMmeTamu. B Hei
OIPENETSAIOTCS OCHOBHBIE €M M3y4YeHMs (PU3MKU Ha YpPOBHE CPETHEro OOIIEro
o0Opa3oBaHusl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3UKHU: JTUUYHOCTHBIE,
MeTalpeIMEeTHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBbIE Pe3ybTaThl OCBOCHUS Kypca (PU3UKH Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYeHMUS;

e cojlepkaHue yueObHoro npeamera « Pu3znka» 1o rogam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeiMeTa B LIKOJE, BHOCUT CYIIECTBEHHbIH BKIIaJl B CUCTEMY
3HaHWM 00 oKpykaromeMm mupe. [IIkonpHbIN Kype PU3NKN — cuCTeMOOOpasyomuii
JUISL €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (U3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOILIECCOB M SIBJICHUM, HW3ydyaeMbIX XHMHUEH, OHOJIOTHEH,
dbuznyeckoir reorpadueld U acTpoHoMueil. lcmonp3oBaHME U AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpelensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHHUSI HOBBIX MAaTE€pHAIIOB C 3aJaHHBIMU CBOWCTBAMU W JIPYTHX.
N3yuenne  u3Mku  BHOCUT  OCHOBHOW  BKJIag B (opmupoBaHUE
€CTECTBEHHOHAYYHON KapTUHBI MHpa OOydarommxcs, B (GOpMUpPOBAHUE YMEHUU
OPUMEHATh HAy4YHBId METOJ TO3HAHUS MPHU BBIIOJHEHUM HMMH y4eOHBIX
VCCIICIOBAHNM.



B ocHoBy Kkypca ¢usuku s ypoBHS cpemHero oOmiero oOpa3oBaHMs
MOJIOKEH pAI HUACH, KOTOpPbIE MOXKHO paccMaTpuBaTh KaK MPUHITUIBI €T0
MOCTPOCHUH.

Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3HUKHU, BKIIOYACT KaK
BOMPOCHI KJIACCHUECKOH, TaK U COBPEMEHHOMN (PU3UKU.

Hoesn eenepanuzayuu. B coOTBETCTBUM C HEWl MaTepuan Kypca (GU3HUKH
oObeaMHEH BOKPYr (Qu3nueckux Teopud. Bexgymum B Kypce sBisieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mpeanojiaraeT HCIOIb30BaHHUE
TYMaHUTAPHOTO TOTCHIMATa (PU3NYCCKON HAYKH, OCMBICIICHHE CBSI3H Pa3BUTHS
bu3ukn ¢ pa3BuTMEeM OOIECTBa, a TaKXKE C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U DKOJIOTMUYECKUMU MPOOJIEMaMH.

Hoess npuxnaowoii  nanpasnennocmu. Kypc (usuku mpeamnosiaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKUX W TEXHOJOTHYCCKUX MPHUIIOKCHHUH
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyercss TOCPEICTBOM BBEIEHUS DJIEMEHTOB
COJIepKaHMs, TOCBAIIEHHBIX HKOJOTHYECKUM TpobiieMaM  COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJOTHUH, a TakkKe OOCYXKICHHSI
po6JieM palOHAIBHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTUYECKON O€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3MKH Ha ypOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISOTCS (Gu3nueckue teopun (PopMUpoBaHUE MPEACTABICHUNA O
CTPYKTYpe MOCTPOCHUS (PU3NUECKON TEOpUH, posik (PyHIaMEHTaTbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX IMPEACTABICHHWSIX O TPUPOJAE, TpaHUIAX
NPUMEHUMOCTH TEOPHH, IS ONMCAaHWUS E€CTECTBCHHOHAYYHBIX SIBIICHUA U
MIPOIIECCOB).

CuCTeMHO-ICSTEHPHOCTHBIN TOIX0M B Kypce (U3HKU pean3yeTcs MPEexKIe
BCEro 3a CYET OpPraHW3alUU SKCIIEPUMEHTAIHLHOW JESITETbHOCTH O0YYaroIInXCsl.
Jns  GazoBoro ypoBHS Kypca GU3HMKM — OTO HCIIOJIb30BAHUE CHUCTEMBI
(GpOHTABLHBIX KPAaTKOBPEMEHHBIX JOKCIEPUMEHTOB H JIA0OPAaTOPHBIX padoT,
KOTOpbIE B Mporpamme 1o ¢Gusznke oObEIUHEHBI B OOIIMIA CIHUCOK YYCHHYECKHX
mpakTUYecKux padoT. BrijeneHne B yka3aHHOM IepedyHe J1abopaTOpHBIX PadoT,
MPOBOJUMBIX JUIS KOHTPOJS W  OIEHKH, OCYIIECTBISIETCS YYaCTHUKAMHM
0o0pa30BaTeNbHOTO TIPOLIECCa HUCXOJsd U3 OCOOCHHOCTEW IUIAaHUPOBAHUS W
ocHanleHust kaOuHera ¢usuku. [lpm »sTomM oOecneunBaeTcs OBIAJCHHE
OOyYaroNMMHCST YMEHHUSMHU TPOBOJUThL KOCBEHHBIE HM3MEPEHUS, HCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH W TOCTAHOBKY OIBITOB IO IPOBEPKE
MPEJI0KEHHBIX TUITOTES.



bonpimioe BHWMaHWE YIENSETCS PEMICHUIO PACUYETHBIX M KadyeCTBEHHBIX
3agad. [lpu 3TOM 1751 pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3a/Ja4d C SIBHO
3aJaHHON (PU3MUEeCcKON MOJIETIbIO, TO3BOJISIONINE TPUMEHATh U3YUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pas3jiesia Kypca, TaK U UHTETPUPYS 3HAHUS W3
pa3HbIX pa3nenoB. J[1s KauyeCTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIFOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKAaHUS (PU3UUYECKUX SBICHUA M MPOLIECCOB B OKpPYKArOIIeH
KU3HU, TpeOyromme BhIOOpa (PU3MYECKOW MOJENU IJs CUTyallud NPAKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmu DI'OC COO k wMarepuanbHO-
TEXHUYECKOMY OOECTeUYeHHI0 YydeOHOro Tmpoliecca 0a30BbIi YpOBEHb Kypca
(GbU3UKN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3ydaThCsl B YCIOBUSIX
NPEIMETHOrO0 KaOWHEeTa (PU3MKM WM B YCJIOBHUSIX MHTEIPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTeCTBEHHOHAYYHOro IWKiIa. B kabunere (u3uku TOIKHO OBITH
HEeoOXoUMoe J1labopaTopHOE OO0OpYIOBaHME JJIs BBIMOJHEHUS YKAa3aHHBIX B
nporpaMmMme Mo (pu3uKe y9eHWYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHcTpaniuoHHoe o0opynoBaHue (GopMUpyETCS B COOTBETCTBUU C
OPUHIIUTIOM MUHUMAJIBHOM JIOCTATOYHOCTH W OO0ECHeYMBACT IOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (U3UKE KIIOYEBBIX JEMOHCTPAIMM IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX SBJICHUH H  TPOILECCOB, OMIHUPUYECKHX H
byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHM.

JlabopaTopHoe 000pynOBaHHWE I YUYEHUYECKUX TMPAKTHUYECKUX pPadOT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX oOOydaromuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBAHMS JIOJDKHBI OBITh IMOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W ITU(GPOBBIX MPUOOPOB, a TaKKE KOMITBIOTCPHBIX
WU3MEPUTETHHBIX CUCTEM B BUJIE ITU(POBBIX JTa0OpaTOpHil.

OCHOBHBIMH TIETIIMH U3y4eHUS (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHHE HWHTEpeca W CTPEeMJICHHS OOYYAIOIMIMUXCS K HAYyYHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE HMX HHTEUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POpMUpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (dopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUSI KaK pe3yJbTaTa H3yUeHUS
OCHOB CTPOECHHSI MaTEPUH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHue yMeHUW OOBSCHATH SBIEHUA C HCIOJIb30BAHUEM
bu3NYecKuX 3HAHUHN 1 HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeaCTaBICHUN O poid (DUUKH JIST PAa3BUTHSA JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH.



JlocTroKeHHMe ATHX IIeJiell 00ecreunBaeTCsi pelieHHeM CICAYIONINX 3a7ad B
npoliecce U3yueHus Kypca GU3NKN Ha YPOBHE CPEIHETO 0OIIEro 0Opa3oBaHUS:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  o0mmx  (u3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUsIX, BKJIFOYAs] MEXaHUKY,
MOJIEKYJISIpPHYI0  (DU3HKY, DJJEKTPOAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUH TNPUMEHATh TEOPETUYECKHE 3HAaHUSA IS
OOBsICHEHUsI (PU3MUECKUX SBICHUA B TMPUPOAE U M T[PUHATHUS
IIPAaKTUYECKUX PEIICHUN B IOBCEIHEBHOM )KU3HU;

OCBOEHHE CIOCOOOB pEHICHUs pPAa3IMYHBIX 33Jady C SBHO 3aJaHHOU
(Gu3nUecKol MOAENbI0, 3a/Jad, MOAPA3yMEBAIOIINX CAMOCTOSTENBHOE
co3gaHue (PU3NYECKO MOJEIIH, A€ KBATHON yCIIOBUAM 3aJa4H;
NOHMMaHUE (PU3NYECKUX OCHOB M MPUHLMUIIOB JEHCTBUS TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IIPOLIECCOB, UX BIUSHUS Ha OKPYIKAOLILYIO
cpeny,

OBJIAJICHUE METOJAaMU CaMOCTOSITEIIBHOIO IUIAHWPOBAHMS W IIPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAlIW3a M HMHTEpIpETalud HUHPOPMALINH,
OIPEEJICHNs] TOCTOBEPHOCTH ITOJIYy4YEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHUM JUISl PA3BUTUS YMEHUU MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

[Ipennaraemplii B mnporpamMmme 1o (U3MKE TMepedeHb JIabOpaTOPHBIX H
OPAKTUUECKUX paboOT SBIAETCS PEKOMEHIOBAHHBIM, YUYWTENb JAENaeT BBIOOP
IOPOBEJCHUS J1aOpaTOPHBIX pabOT U OMNBITOB C YYETOM HHAMBUAYAIbHBIX
0COOEHHOCTEH 00YyUaIOIUXCSl.

Pabouas mporpaMma coepKuUT CIEeAYIONINE Pa3ebl:
Ipuioxkenue 1

Conepxanue.
Ipuiaoxenue 2

Tematnyeckoe MmIaHUPOBAHUE

IIpuiaoxenue 3

KaHeH)IapHO-TCMaTI/I‘ICCKOC IJIaHUPOBAHUC



COAEPXKXAHUE OBYUYEHUA
10 KJTIACC

Pa3gen 1. ®u3uka 1 METOAbI HAYYHOTI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HayuHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib sKcepuMeHTa W TEOpPUM B TMPOLIECCE TO3HAHUS TPUPOJIBI.
DKCIIEpUMEHT B (DU3HKE.

MonenupoBanue (Gu3MUECKUX SBICHUM M mporieccoB. HaydHble THUIIOTE3BI.
du3nuecKrue 3aKOHbI U TEOPUHU. ['paHuIlbl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpyuHIMIT COOTBETCTBUS.

Pons u mecto ¢usuku B GOpMUPOBAHUM COBPEMEHHON HAyYHON KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTHU JTIOACH.

Jlemoncmpayuu

AHasioroBble ¥ IU(QPOBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHXKCHUSI.
Cucrema orcué€ra. Tpaekropus.

[lepemerienrie, CKOpOCTh (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOpPEHHUE MaTepuaJbHOW TOUYKH, WX MPOEKIMU Ha OCU CHCTEMBbI KOOpIWHAT.
CroxeHue nepeMenieHni U CJI0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABUkeHHE. ['paduku
3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHHsS, NyTH U TEpPEMEIICHUS
MaTepUaibHOW TOYKU OT BPEMEHH.

CBoboaHOe mazeHue. Y CKOpeHHe CBOOOIHOTO T1aICHHMS.

KpuBonuueitHoe  nBwKeHHWe. J[BUKEHME  MaTepuaJbHOM TOYKH MO
OKPYHOCTH C ITOCTOSHHOM MO0 MOAYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuon u yactora obpaienus. LlenTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckrue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBH>KEHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE TIEpeaadHn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WUIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue IBMKEHUM C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmronenne aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.



H3mepenne yckopeHus: CBOOOTHOTO MMaICHUS.

Hanpagienue CKopocTr npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii 3kcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHUSA C LEIbI0 ONPEACICHUS MIHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOLIEHHUS MEXAY NYTSAMH, HOPOUIACHHBIMM TEJIOM 3a
MOCJICIOBATEbHBIC PABHBIE IMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3yuenue ABuKEeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanmun  otHocutenbHOCTH  ['ammiies.  Ilepeii 3akoH  HeroToHa.
NueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunnun cynepnosuuuu cui. Bropoii 3akoH HeroToHa
JUIs MaTepUalibHOM TOuku. Tpetnil 3aKkoH HproTOHA 1151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Ttsiarorenud. Cuia Tspkectd. IlepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buapl Tpenus (mokosi, ckoybxeHus1, kauenus). Cuna tpeaus. Cyxoe
TpeHue. Cuna TpeHusl CKOIBKEHUS U cujla TpeHus nokos. KoadduuueHt tpenus.
Cuna conpOoTUBIICHUS NPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JBIKEHUE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaueHus. llnewo cumbl. YcnoBus
paBHOBECHS TBEPAOIO TeA.

TexHn4eckre yCTpOMCTBA M MPAKTHYECKOE MPHUMEHEHHUE: MOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIIUX TEJL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOIbEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKCHUS.

VYcioBust paBHOBECHs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopmsvie pabomul

Nzydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJd, HMEKOIIET0 OCh
BpAIlCHUS.

Tema 3. 3aKkoHbl coxpanenus é Mexanuke

NmMnynbc MartepuanibHOW TOYKHM (Telia), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cullbl U1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTuBHOE IBUXKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBI.

Kunernueckass 3Heprusi MarepualibHOW TOYkH. Teopema 00 H3MEHEHHH
KUHETHUYECKOW SHEPTHH.

[TorennumanbHas SHEPrusl. [TorennmanbHas SHEprus YIIPYTO
nedhopMupoBaHHOM — mpykuHbl.  [loTeHImanpHast  dSHeprus Tena  BOJM3U
MOBEPXHOCTH 3€MJIH.

[loreHnanbHble W HEMOTCHIMAIBHBIE  CHJIBL. CBsi3b  paboTHI
HEMOTEHIUAIBHBIX CUJI C M3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHUCTEMBI TEIL.
3aKOH COXpPAHEHUSI MEXaHUYECKOW SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHndeckne yCTpOWCTBA M IPAKTUUYECKOE NMPUMEHEHHE: BOJOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexoa MOTEHIIUATLHOM YHEPTUU B KHHETHUECKYIO H OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JIBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3U pabOThI CUJIbI ¢ U3MEHEHUEM MEXaHUYECKON SHEpruu
TeJIa Ha TPUMEPE PACTSIKECHUSI PE3UHOBOTO KIyTa.

Pasznen 3. MoJsiekyasipHas pU3HKa U TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIC TIOJIOKEHHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPUHM U MX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. [duddysus. Xapakrep ABMXKEHUS U
B3aMOJECUCTBUS YacTULl BemlectBa. MoAenu CTpPOEHHUsI Ta30B, KUJIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3TUX MoJieneil. Macca u
pa3mepsl Mosaekyi. KonudectBo Bemectsa. [loctositHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ uamepenue. lllkana temneparyp
Lenncus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HJCAIbHOrO ra3za. AOCOJIOTHas TeMmmepaTypa Kak mepa
CpeOHEW KWHETHYECKOW SHEPruM TEIUIOBOTO JABWKEHUA dYacthil rasza. [llkana
temneparyp KensBuna. ['a3oBbie 3akoHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH JlanbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHWE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckne yCTpOICTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETD,
OoapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JMCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUM.

OneIThl 10 TUDPY3UH )KUIKOCTEH U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKEHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aHMOJICCTBUSI.

Mogens, HUTICTpUpYOIas MpUpoay JaBICHHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS HJICAIBHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMmoanHaMuueckass cucremMa. BHYTpEHHssSI SHEPTUS TEPMOJAMHAMUYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHy TpeHHss
SHEPrusi  OAHOATOMHOTO  HJEaJbHOro  raza. Buapl  Temionepeaavyu:
TEIUIONPOBOIHOCTh, KOHBEKIIHUS, U3TyUYeHHE. YJeabHas TEIJIOEMKOCTh BEIECTBa.
KonnuecTBo TEII0ThI pU TEIUIoNnepeaaye.

[Tonsitue 06 ammabatHoM mporiecce. [lepBbIit 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne TepBOro 3akoHa TEPMOJIMHAMUKH K m3omporeccam. [ 'paduueckas
MHTEepHpeTanus padoThl rasa.

Bropoii 3akoH TepmMoanHamuku. HeoOpaTuMocTh poLieccoB B MPUPO/IE.

TeruioBple  mamumHbl.  [IpUHIUMIIBL  ACUCTBUA ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEPrHMM B TEIUIOBBIX MamuHax. KodpduimeHT moie3Horo
nevctBus TertoBo mamwuHbl. [{ukn Kapro u ero ko3duimeHT Mmosie3Horo
JNEUCTBUS. DKOJIOTHYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuyeckre YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CrOopaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEeHHEH HSHEPruu Teja MPH COBEPIIEHWU pPabOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3[yXa, HarpeBaHue 3¢dupa B
JaTyHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALINSA).

N3MeHeHne BHyTpeHHEN SHEPTHUH (TeMIepaTyphl) Teja Mpy Terionepeaaye.

OneiT 1Mo aauabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoit TypOUHBI, ABUTATEIN BHYTPEHHETO CrOpaHus, pEakKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomoi

N3mepenne yaenbHOM TEMI0EMKOCTH.

Tema 3. Aepecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovt

[TapooOpazoBanue u koHaeHcanus. VMcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacelllleHHbI mMmap. YenbHas TeroTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdHbie Tena. AHU30TPOIUSI CBONCTB
kpuctaiuioB. Kuakue kpucraiuibl. CoBpeMeHHble Martepuanbl. llnaBrnenue u
KpUcTayuM3anus. Y aeibHas Tersiora miasiaeHus. Cyonumanms.

YpaBHeHUE TEII0BOrO OanaHca.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH MOTYYEHUS] COBPEMEHHBIX MaTEpHUaioB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIIEHHBIX MAPOB.

Kunenue npy mnoHUKEHHOM JIaBJICHHH.

CriocoObI M3MepeHus BIaXKHOCTH.

HabGntonenune HarpeBaHus U MiaBieHUs] KPUCTAIUTMYECKOTO BELIECTBA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. DiaekTpoaMHAMMKA
Tema 1. Inexkmpocmamuxa
OnexTpuzaumsi Tel. OJEKTpUYecKHil 3apsn. J(Ba BHOa 3IEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, AUAJIEKTPUKU M TMOJYNPOBOJHHUKH. 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsiia.
B3aumoperictBue 3apsinoB. 3akoH Kynona. ToueuHbIN SIE€KTPUYECKUI 3apsi/l.
Onextpuyeckoe mnose. Hampsok€HHOCTh 3yeKTpuueckoro mnoisd. [IpuHoun



CYINEPIIO3ULAN BJIEKTPUUYECKUX MOJieh. JIMHUM HanpsKEHHOCTH DJIEKTPUYECKOTO
TIOJISL.

Paborta cmm  snektpocrarmueckoro  moisA.  [lotenmman.  PasHoCTh
MOTEHUUAJIOB. [IpOBOOHUKM M JAMDIIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
Jwusnextpruyeckasi MPOHUIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh MIIOCKOIO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHAEHCATopa.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: AIEKTPOCKOIL,
DIIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJICHCATOp, KONMUPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLNI IEUCTBUSA dIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEI.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAau
IJIACTUH, PACCTOSHUS MEXKAY HUMH U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

N3mepenune 31eKTpoEMKOCTH KOHIEHCATOPa.

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

DONEeKTpUYECKUA TOK. YCIOBUS CYILIECTBOBAaHUSA BJIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [I0CTOAHHBIN TOK.

Hanpsixenne. 3akon Oma 1151 yqacTKa LETnH.

DNEeKTPUYECKOE COMPOTUBIEHUE. YIEIbHOE COMNPOTHUBICHUE BEIECTBA.
[TocnenoBaTenbHOE, MApALIEIBHOE, CMEIIAHHOE COCIMHEHUE IPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJABMKYIAsl CHJIA M BHYTPEHHEE CONPOTUBICHHE HCTOYHHUKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTOM) 35eKTpudeckoi nenu. KopoTtkoe 3aMbIkaHueE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAIOB.  3aBUCUMOCTH
COIIPOTHUBIICHUSI METAJUIOB OT TeMnepaTypbl. CBEpXMPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA ANEKTPOHHBIX ITYyYKOB.

[TomynmpoBOAHUKMY. CobOcTBeHHas 151 MIPUMECHAs IIPOBOJIUMOCTh
noynpoBogHUKOB. CBolicTBa p—N-nepexonaa. [lomynpoBoAHUKOBBIE TPUOOPEI.

ONeKTpUYeCKuid TOK B  pacTBOpaXx M  paciuiaBaX  3JIEKTPOJUTOB.
DIIEKTPOJIUTAYECKAS JUCCOLUALINS. DIEKTPOIIH3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [Inazma.

TexHuyeckrue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHME: aMIEpPMETD,
BOJIbTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTPOHArpeBaTelbHbIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COIIPOTUBIIEHUS, BAKYYMHBIN JHOJ,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOTYTPOBOTHUKOBBIN O/, TaTbBaHHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHBIICHHS LWIMHAPUYECKUX NPOBOJAHUKOB OT JUJIMHBI,
IUIOIIAM MONIEPEYHOIO CEUEHUSI U MaTepHaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHne dIEKTPOABWKYIIEH cuibl. KOpoTkoe 3aMbIKaHuE
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIIPOTHUBIIEHHS] METAJJIOB OT TEMIIEPATYPHI.

[TpOoBOIMMOCTB JIEKTPOIUTOB.

W ckpoBoii paspsia M NPOBOAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopusvie padbomul

N3yueHnue cMenaHHOTO COEIUHEHUS PE3UCTOPOB.

W3mepeHne 37eKTpOABUKYILEH CHUJIbI UICTOYHUKA TOKA U €ro BHYTPEHHETrO
CONMPOTHUBJICHUS.

HabGmronenue amekTpoiusa.

MexnpeaMeTHble CBA3U

Nzyuenue kypca ¢pusuku 0a3oBoro ypoBHs B 10 kimacce OCyIIECTBISIETCS C
y4€TOM COAEpKaTEIbHBIX MEXKIIPEAMETHBIX CBA3€H € KypcaMU MAaT€MaTHUKH,
OHOJIOTMU, XUMHH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnole nousimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHHE, HAay4HbIN (akT, rumoresa, (pusnyueckas BeJIUYUHA, 3aKOH,
Teopusl, HaOMIOEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHue CHUCTEMbl ypaBHEHWH, JuHEHHas QyHKUUA,
napabona, runep6osia, uX rpa@uKd U CBOMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJAUHAT, CII0)KEHUE BEKTOPOB.

buonocusn: mexanudeckoe JABUXKEHUE B KUBOW mpupone, nuddysus, ocMoc,
TEIUIOOOMEH YKUBBIX OPraHU3MOB (BUIBI TEIUIONEPENAaUH, TEIJIOBOE PaBHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOUM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE AaTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, >KUIKOCTEH M



ra3oB, JJIEKTPHUYECKHME CBOWCTBA METAJIOB, JJIEKTPOJMTHYECKAsS IHUCCOLHALMS,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIIOJIB30BAHUEM MEXAHH3MOB,
YYET TpPEHUS B TEXHUKE, MOJIIMIIHUKU, WCIOJIb30BAaHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTUE€), JABUTATEIb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJWUIBHUK, KOHIULUOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEpHUAJIOB, B TOM UYHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE AJIEKTPONPUOOPOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHATPEBATEIbHBIE puOopHI,
AIIEKTPOOCBETUTEIBHBIE IPUOOPHI, FATbBAHUKA.

11 KIJACC

Paznen 4. DiekTpoauHaAMHKA

Tema 3. Mazcnummnoe nonie. I1eKmMpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuTHl.  B3anmoneicTBUE  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bekrop marHuTHOM wuHAYKUMU. lIpuHuun cynepno3nnnu
MAarHuTHBIX MOJed. JINHMM MarHUTHOW MHAyKuMU. KapTuHa JIMHWM MarHUTHOM
WHIYKIUU T0JIS TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T1I0JI€ TOPOBOJHMKA C TOKOM. KapTuHa JWMHUN HWHAYKIUA
MAarHuTHOTO TIOJIA JUIMHHOTO IPSIMOIO IPOBOJHMKA W 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTylIKHA ¢ TOKOM. OnbIT Opcrena. BzauMoaencTeue mpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOJlyJIb U HallpaBJICHHE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUKEHUE 3apsiKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopena.

SIBiieHue DNEKTPOMArHUTHOM MHAYKIUU. [loTOK BekTOpa MarHUTHOU
WHIAYKIUU. OJIEKTPOJABIKYIIAS CWIA WHAYKUWAHA. 3aKOH JJIEKTPOMArHUTHOM
nHaykunu dapanes.

BuxpeBoe »eKTpuyYecKoe TmoJie. ODNEKTPOABIKYIIAs Cuia WHIYKIHU B
IIPOBOJHUKE, IBHXKYILLEMCS TIOCTYIIATEILHO B OJJHOPOIHOM MarHMTHOM TIOJIE.

IIpaBuno Jlenua.

NHAyKTUBHOCTh.  SIBIEHWE CaMOMHAYKLMHU. OJEKTPOJBHKYIIAas CHIIA
CaMOMHYKLIUH.

OHeprusi MAarHUTHOTO IOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MAarHuThbl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATEIb, YCKOPUTEIM DIEMEHTapHBIX
YaCTHULl, NHIYKIIMOHHAS I1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM I1OJIEM.

JIvHUM UHAYKIIMY MarHUTHOTO TOJIS.

B3anmoselicTBue IByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBNIeHHE 3JIEKTPOMArHUTHOW UHAYKIUU.

[TpaBuino Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBUKYILIEH CHIIBI MHAYKUHUH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO TOJIS1 KATYIIKH C TOKOM.

HccnenoBanne NedCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON MHIYKIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbIE KOJ1€0AHUA

KonebarenrHast  cucrtema. CBOOOOHBIE  MEXAaHUUYECKHE  KOJIcOaHUS.
["apmonunyeckue konebanus. [lepuon, wacrora, amrumtyaa u ¢asza KosieOaHUH.
[IpyXvHHBIN MasTHUK. MaremMaTH4eCKU MAsTHHUK. Y PaBHEHUE TapMOHUYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJTeOaHUSIX.

KonebarenbHbiit  kKOHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UJCAbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOrusg MEXIy MEXaHUYECKHUMH H
AIIEKTPOMarHuTHeIMH KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUS
SHEPrUH B UJICATBHOM KOJIE0ATEIIbHOM KOHTYPE.

[IpencraBienne o 3aryxaroumx KojieOaHusIX. BbIHYKI€HHbIE MEXaHUYECKHE
kojeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennblii TOK. CHHYCOMIANBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE€ M JEHCTBYIOIIEEC 3HAYEHUE CHJIBI TOKAa H
HaIpPsHKEHMUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE SIEKTPUUECKOM
HHEPrur. DKOJOTUYECKHE PUCKH MPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa
UCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, JIMHUH 3JIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoaeOaTenbHOM cHUCTeMBbl (MPY>KUHHBIA WU
MaTeMaTUYECKUI MAsTHHK).



Habmronenue 3aTyxaronmx KoueoaHmii.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Halmronenue pe3oHanca.

CB0OO/IHBIE AJIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSDKEHUSI OT BPEMEHHM ) IS
AIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3zonanc mnpu moOCIENOBATENIBHOM COCAMHEHUU PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenps TMHUY IEKTPONIEPEAAUH.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanne 3aBUCUMOCTH MEPUOAA MalbIX KOJIEOAHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LEMM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBIL, YyCHOBUS pacnpocTpaHenus. llepuon. CkopocThb
pacripocTpaHeHuss ¥ JyiiHa BOJHBL. [lomepeuHble W  MOPOJOJILHBIE BOJHBI.
Hurtepdepenius u nudpakius MEXaHUIECKUX BOJTH.

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

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3TYyUYEHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexkTpomarautHoit BoiHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOsipu3aius, nudpakius,
unTepdepenius. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHNE 3IE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpyuHUMIIBI PATUOCBSI3U U TeJIEBUAECHUS. Pannonokamus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPebl.

TexHuyeckre yCTpPOWCTBA M NPAKTHUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPa3BYKOBas JAMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuEéMHHUK, TEJIEBU30p, aHTeHHa, Tesepon, CBYU-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCcTpaHEeHNE MOTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Konebmromeecs Teno Kak MICTOYHUK 3BYKA.

HaGmronenne otpakeHus 1 mpesIoMIICHUsI MEXaHUYECKHUX BOJIH.

HaGmronenne natepdepeHiiuu u 1uppakiuy MEXaHMIeCKUX BOJIH.

3BYKOBOI pE€30HAHC.

HaGmronenune cBsSI3W TPOMKOCTH 3BYKa M BBICOTHI TOHA C aAMIUIUTYAOU H
4acTOTOU KojeOaHui.



HccnenoBanne  CBOMCTB — JJIEKTPOMArHWTHBIX — BOJIH: OTPAXKECHHUE,
peIOMIICHUE, TTOSpU3aIs, TUGpaKiys, HHTephEepeHITHS.

Tema 3. Onmuxka

['eomeTpuueckas onruka. [IpsmMoiMHENTHOE pacnpOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHblld ICTOYHUK CBETA.

OTtpaxenue cBeTa. 3akOHBI OoTpakeHusi cBera. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKae.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbIl yrojl IMOJHOTO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CiaoxHbIi cocTaB 6enoro cera. LBerT.

ColOuparome u pacceuBaroimiie JuH3bL. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTHYECKash cujia TOHKOM JuH3bI. [locTpoeHue uzoOpaxeHuil B
coOMparoluX U paccenBarolux auH3ax. Dopmysia TOHKOW JHH3BI. YBEJIWYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBast ontuka. WMuaTepdepenuust cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBusi HabOmOEHWS MaKCUMYMOB U MHUHHMYMOB B HMHTep(hEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemérka. YclIoBUE HAOIIOIEHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIMOHHYIO PEIIETKY.

[Tonmsspu3zanus cBera.

TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONnTHKA, TU(PpaKIIMOHHAS peIIEéTKa, TOJISPOUI.

Jlemoncmpayuu

[IpsiMOnMHEWHOE pacHpOCTPAHEHUE, OTPAXKEHUE U MPEIOMIICHHE CBETA.
OnTuyeckue nprudopskI.

[TonHOE BHYTpEeHHEE OTpakeHue. Mojiesib CBETOBO/A.

HccnenoBanue CBONCTB U300payKEHUM B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJecKomna.

Hab6monenne natepdepeHnm cBeTa.

HaGmronenue nudpakiuu cBera.

HaGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOMIbIO AU(PPAKINOHHON PEIIETKY.

Habmronenue monsipusaiuuy cBeTa.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol



W3mepeHne rnokasaTesns MpeJoMIIEHHs CTEKIIA.
HccnenoBanne cBOWCTB H300paKeHU B JIMH3AX.
Halnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cleliUAJIBbHOM TEOPUU OTHOCUTEIbHOCTH

['panuubpl TPUMEHMMOCTHM  KJIACCMYECKOM  mexaHuku.  [loctymartsl
CHEUAIbHOW TEOPUM OTHOCUTEIIBHOCTH: WHBAapPUAHTHOCTH MOXYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHINTEHHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTU. 3aMEUICHHE BPEMEHU U COKpAILECHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTHULIBI.

CBs13b Macchl ¢ DHEPrUEH U UMITYJIbCOM PEJSITUBUCTCKON YaCTULIBI. DHEPTUs
IIOKOS.

Paznen 7. KanToBasi pusuka

Tema 1. dnemenmolt K6AHM OGO ONMUKU

®otonsl. ®opmyna [1nanka cBsizu sHeprun GOTOHA C €r0 YaCTOTOW. DHEPrUs
Y UMITYJIbC (POTOHA.

OTtkpoiTue u ucciegaopanue Gorodrdpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dotorpdekra. YpaBuenue DunmteitHa ais dotodrddekra. «KpacHas rpaHuiia»
dboToaddexra.

Hasnenne ceera. OnbiThl [1. H. Jlebenena.

XHUMHUYECKOe IEHUCTBUE CBETA.

TexHuueckue yCTpOCTBA M MPAKTHYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3(h(DHEeKT Ha yCTaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHelHero ¢poTodddexTa.

CBeToaunon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pezepdopna 1mo paccesHUO 0 -4acTHII.
[lmanerapHas Mogzens aroma. lloctynatel bopa. M3nydeHue u morsoiieHue
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YPOBHS JHEPTHUH Ha Jpyroil. Bumsl
crekTpoB. CHEKTp ypOBHEN SHEPIUU aToMa BOJAOPO/a.

BousiHoBbIE cBolicTBa yacTull. Bonnel ne bponnsa. KopnyckynspHo-BoIHOBOM
JyaTu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Omnpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGmronenue nmHeHyaThIX CIEKTPOB U3TYUYCHUS.
Jlazep.
Yuenuueckuii s3kcnepumenm, nabopamopusie pabomul
Halnroienre IMHEM4aToro cuekrpa.
Tema 3. Amomnoe aopo
OKCIEpUMEHTBI, JT0KA3bIBAIOIINE CJOKHOCTh CTpOeHHs sapa. OTKpbiTHE
paanoaktuBHOoCcTH.  OmbiTel  Pesepdopna 1mo  ompepeneHuro  cocraBa
paaroakTUBHOTO u3nydeHus. CBolictBa anb(da-, Oera-, ramMMa-u3Iy4eHHUs.
Bimsinue paaMoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI.
OTtkpeiTHE TpOTOHA M HeWTpoHa. HykmonHas monens siapa [eizeHOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3oronsl.
Anbda-pacnan. ONEKTPOHHBIM W MO3UTPOHHBIM Oerta-pacnaa. I'amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.
DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledekt Macchl sapa.
S nepuble peakunu. Jlenenue u CUHTE3 €.
SAnepnwiii peaktop. TepmosimepHbiii cuaTe3. I[IpoOiieMbl M MEPCHIECKTHBBI
AJIEPHOM DHEPTETUKHA. DKOJOTHUECKUE ACIIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
MeTob! HaOMIOAEHUS U PETUCTPaLMK 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIe B3auMOAeHCTBUSA. EMMHCTBO (pr3ndeckoit KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBa U NMPAKTUYECKOE IIPUMEHEHUE: JO3UMETP, KaMepa
Buiibcona, siiepHblil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CU€TYMK MOHU3UPYIOIIMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmusvie padbomul
HccnenoBanre TpEeKOB YacTHIL (10 TOTOBBIM (oTOrpadusim).

Paznen 8. JjieMeHTHI ACTPOHOMHUU U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3BénHoro Heba. Co3Be3ausi, spKue 3BE3NBI, IUIAHETHI, UX BHUIAMMOE
JIBH>KCHUE.

ConuHeuHas cucrtema.

Connue. ConHeunasi akTUBHOCTh. MctouHuk sHeprum ConHI@ U 3BE3.
3BE31bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaJIbHBIA KJIACC —
CBETHUMOCTB». 3BE3NBI TJIABHOM IMOCIEAOBATEIbHOCTU. 3aBHCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3]l TJIaBHOW TMOCIIEOBATEILHOCTU. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHbIE MPECTABICHUS O MPOUCX0XKACHUH U 3Bostonuu CoJHLIa U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Mnineunstii Ilyte — Hama ['anaktuka. I[lonoxenue u aBukenue ConHia B
INanaktuke. Tunel ramakTuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PennkroBoe n3nyuyeHue.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo6iaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

Halnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIL30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUM JJIsI OTIpe/IeTICHUs TOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOIO MONYIIAPUS U SIPKUE 3BE3IBI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [Tytu.

O0o01maomniee MOBTOPEHUE

Ponpr Gu3uku u acTpOHOMHUHM B HSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU cepax nesTeIbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTHHE MHpPA, POJIb PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHMU TIPEICTABICHUA O (UINYECKON KapTHUHE MHpa, MECTO
(bu3nYecKol KapTUHBI MUpaA B OOIIEM PsITY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIecTBISIETCS C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTeMaTHKH,
OMOJIOrMU, XUMHH, reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nonsmusi, CBI3aHHBIE C M3YUYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbIH (akT, rumore3a, (uU3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCTIEPUMEHT, MOJICITUPOBAHNE, MOJIEIb, U3MEPCHHE.

Mamemamuka: pelIeHHWE CUCTEMbl YpPAaBHEHUH, TPUTOHOMETPHUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMU HA OCU KOOPAWHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKH TMOJ00US TPEyTrOJIHLHUKOB,
OTIpeJICIICHHE TUTONIAIN TUIOCKUX (puryp u 00bEéMa Ted.

buonocusa: »nextpuueckue SBICHUS B KUBOW MpUpPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM IPUPOJIE, ONITUYECKUE SBJICHUS B )KMBOM MPUPOJIE, NEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAILUINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMUECKOW PEMETKUA, CIEKTPAIbHBIN
aHaJu3.



l'eocpagpua: wmarHuTHBIE TOJIOCA 3€MIIM, 3K MArHUTHBIX DY,
doTochEMKa 3eMHOM MTOBEPXHOCTH, MPEJCKA3AHNE 3EMIICTPSCEHUH.

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEeHEpaTOop IMEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTeNlb, WHIYKIMOHHAS I€4Yb, panap, pPaguoONpUEMHUK, TEJIEBHU30p,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHas ONITHKA,
COJIHEYHas Oarapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro mnpenmera «®dusuka» Ha ypOBHE CPEAHEr0 OOMIETO
oOpazoBanus (6a30BbI YPOBEHB) JNOHKHO OOECIEUUTh JOCTHXKEHHUE CIEAYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOTO npeamMera « Du3nKay MOJKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaroUmmxcsi PYKOBOJICTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3UIMEN JUYHOCTH, CHUCTEMOH LIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIECHHUI, COOTBETCTBYIOILUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIMCKOro OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
OIBITA U OIBITA JEATEIBHOCTH B IPOLIECCE pealu3ald OCHOBHBIX HAIPAaBJICHUI
BOCIIUTATEJIbHOU JESATEIIBHOCTH, B TOM YUCIIE B YACTH:

1) rpaKaaHCKOro BOCIIMTAHUA:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOIIEUETOBEYECKUX T'yMAHUCTHUECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'PAXKIAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3alllH;

YMEHHE B3aUMOJIEUCTBOBATH C COLIMAIIbBHBIMU UHCTUTYTaMHA B COOTBETCTBHH C
uX (QYHKIUSMU U HA3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTAapHOMN U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTPUOTHU3MA;

LIECHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKECHUAM
POCCUICKUX YUEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHWS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TTOBEACHMUS;

CHOCOOHOCTh OLIEHMBAaTh CUTYallMI0 M NPUHUMATh OCO3HAHHBIE pELICHMUS,
OPHUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM 4YHCIIE B
JEATEIIBHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIAJ]a B TOCTPOEHUE YCTOMYUBOTO OYIyILEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLICHHUE K MUPY, BKIIIOYasi 3CTETUKY Hay4YHOI'O TBOPYECTBA,
npucyuero Gpusndeckon Hayke;



5) Tpy10BOr0 BOCIIMTAHHUS:

UHTEpEC K Pa3lu4HbIM cepaM NpodheCcCHOHATBLHONU AESITENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oyayuiei npodeccun u peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPAa30BaHMIO B 00JIACTH
(Gu3MKHN Ha POTSKEHUH BCEU KHU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh 3KOJIOTUYECKOM KYJIBTYpbl, OCO3HAHHME TJI00aTbHOIO
XapakTepa dKOJIOTHYECKHUX IpooiieM;

IIJIJAHUPOBAHUE U OCYLIECTBIICHUE ACUCTBUN B OKPY’KAIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJIEd YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIIBHOCTH HKOJOTHYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTUA (PU3NYECKON HAYKHU;

OCO3HAaHUEC LEHHOCTH HAy4YHOU JEATEIIBHOCTH, TOTOBHOCTH B IIpoOLIECCE
U3ydeHus  (QU3MKM  OCYLIECTBIIATh  MPOEKTHYIO W MCCIEA0BATENIbCKYIO
NEATEIbHOCTh MHAUBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble jornueckmne aeiicTBus:
CaMOCTOATENFHO  (OopMyJNIHMpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEATh WENU JEATEIBHOCTH, 3a/aBaTh MapaMeTpbl W KPUTECPUHU HX
JIOCTHXKECHUS,
BBISIBIIATH ~ 3aKOHOMEPHOCTM W IMPOTHUBOPEYHMS B  PAaCCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSIX;
pa3pabaThiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ YU4ETOM aHajInu3a HMEIONTUXCS
MaTepHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJISIM, OLICHUBATh PUCKH MOCIEACTBUM AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHSIX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE TIPU PELICHUH KU3HEHHBIX MPOOIIEM.
Ba3oBble uccienoBarejabcKkyue 1eMCTBUA.
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEN, KIFOYEBBIMU MOHATHSIMH W METOJAMU
buznyecKoil HayKu;



BJIa/IETh HaBBIKAMH Y4eOHO-HCCIEA0BATEIbCKON U MPOSKTHON ACSITENIbHOCTU
B 00nacTu (PU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHCKY
METOJIOB pelIeHHs 3a7ay (U3NYECKOTO COACpNKaHHs, MPUMEHEHHUIO Pa3IUYHbBIX
METOJIOB ITO3HAHUS;

BJIQJICTh BHUJAMU JICATEIHHOCTH 110 TMOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTallii, MPeoOpa3OBaHUI0O M TPUMEHEHUIO B PA3IUYHBIX Y4EOHBIX
CUTYaIUsX, B TOM YHCIIE IPU CO3AAHUU yUE€OHBIX MPOECKTOB B 00JACTH (PU3UKU;

BBISIBJSITH IPUYMHHO-CIICACTBCHHBIC CBSI3M W aKTyallM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIIeHHs, HAaXOAUTh apryMEHTHI I JO0Ka3aTelhCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh MMapaMeTPbl U KPUTCPUHU PEIICHIS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJAE pEHICHHS 3aJaydl  pe3yibTaThl,
KPUTHYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OPMYJIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa3oBaTEIbHOUN
JEATEILHOCTH, B TOM YHCIIC TIPH U3yUYCeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OTICHUBATH TPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKe B MPAKTHUYECKYI0 00IacThb
KU3HECSITEIbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE UCH, TIPEJIaraTh OpUTHHAIBHBIC TTOIXO/BI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIQJICTh HABBIKAMH TOJyYeHUs MHPOpMAIK (HU3HUECKOTO COACPXKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh TOWCK, aHAJM3,
CHUCTEMATHU3AIMI0 W HWHTEPIPETAINI0O MHPOPMAIMK PA3IUYHBIX BHIOB U (HOpM
IPEICTABJICHNUS;

OIICHMBATh JIOCTOBEPHOCTHh UH(POPMAITUK;

UCIIOJIb30BaTh  CPEICTBA  MH(POPMAIIMOHHBIX HM  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHHA B PEIICHHMH KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpraHH3aI[MOHHBIX
3a7lad ¢ CcOoONMIoJieHHeM TpeOOBaHUM JPrOHOMUKH, TEXHUKA O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCpPEKCHHS, TIPABOBBIX W  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COAEpKaHUS B Pa3IMUHBIX (popmaTax cC
y49€TOM HazHAYCHHUS MHPOPMAINH U [IEIEBON ayAUTOPUH, BEIOUPAs ONTUMAIBHYIO
dbopMy mpeAcTaBICHUS U BU3yaTHU3allnH.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:
OCYLIECTBIISATh OOIIEHWE Ha Yypokax (U3UKKM U BO BHE-YPOUHOMU
NEeSATEeIbHOCTH;



pacro3HaBaTh MPEANOCHUIKA  KOH(MJIMKTHBIX CHUTyallMd W CMAr4aTth
KOH(JIUKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh U HCIOJB30BaTh NMPEUMYIIECTBa KOMAHIHON U MHIWBUAYAIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ACUCTBUN C y4E€TOM OOIIMX
MHTEPECOB M BOBMOXKHOCTEH Ka)KJJOTO WieHa KOJJICKTHBA,;

OpPUHUMATh LEJIM  COBMECTHOM  JIEATENIbHOCTH, OpraHU30BBIBATH |
KOOPAMHUPOBATh JIEHCTBUS NO €€ JOCTHXKEHUIO: COCTaBJIATH IUIaH JEHCTBU,
pacmpeneniatb poid ¢ Y4ETOM MHEHHMHA YYacCTHHKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHHMBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJAOr0 yYaCTHHUKAa KOMAaHIbl B
OOIIMI pe3yIbTaT M0 pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTh HOBBIC TPOEKTHI, OICHUBATh HACH C TIO3UIMH HOBU3HBHI,
OPUTUHAJIBHOCTH, MPAKTUIECKON 3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETUYECKOE TIOBEIEHHWE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusamnus:

CaMOCTOATEILHO OCYIIECTBIIATH MO3HABATENBHYIO NIEATEILHOCTh B 00JIaCTU
GU3NMKK W acCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3a]1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IJIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJ1a4, TUTaH BBIMOJTHEHUS MTPAKTUYECKON PabOThl C YUETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUI;

JaBaTh OIICHKY HOBBIM CHTYAIIHsIM;

pacupsATh paMK{ y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBaTh e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO SPYJIMLIMUA B 00J1acTu
(U3UKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIbHBII UHTEJLJIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlUsiIM, BHOCUTh KOPPEKTHUBHI B JIEATEIHLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJ€Th HABBIKAMM  ITIO3HABATEJIBHOM  peduieKkcMM KaK  OCO3HaHUs
COBEpIIAEMBbIX JIEUCTBUM M MBICIAUTENBHBIX MPOIECCOB, HMX PE3YJNbTaTOB U
OCHOBaHUI;



UCIIONIB30BaTh MPUEMBI peieKCUn Il OLEHKU CUTYyallud, BEIOOpAa BEPHOTO
peEIICHHS;

yMETh OIICHUBATh PHUCKHM W CBOEBPEMEHHO IPUHUMATh PEIICHHS IO MX
CHU)KCHMUIO;

OpPUHUMATh MOTHUBBI W apPryMEHThl JPYTUX IMIPU aHAJIU3€ pe3yJIbTaToB
NeSITENIbHOCTH;

MPUHUMATH Ce0sl, MTOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTRBA,;

OpUHUMATh MOTHUBBI W apryMEHTBl JAPYIHMX NPU aHalu3€ pe3yJIbTaToB
NesTeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mpouecce AoCTHMKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaAMMBbI
no ¢u3uKe 9 YPOBHA CpelHero oOiiero oOpa3oBaHus y OOyYarommXxcs
COBEPILIEHCTBYETCS AMOIIMOHATILHBIH WHTEJIEKT, MpeANOIararonuii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIEHOE
COCTOSIHHI€, BUACTh HAPABICHUS PAa3BUTHS COOCTBEHHON 3MOIMOHATIBHOU CQephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHMs, BKIIOYAIONIET0 CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEACHHE, CIIOCOOHOCTh aJanTHpPOBAThCS K
AMOIMOHAIEHBIM U3MEHEHHSIM | TIPOSIBIISATH THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBaIlMU, BKIIOYAIONICH CTpeMIIEHHE K JOCTHIKCHHIO IIeNTd U
yCcrnexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JCHCTBOBATH MCXOMAS W3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKITIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTHUX, YYUTHIBATH €Tr0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYyTUMH JIFOJIbMHU, 3a00TUTHCS, TIPOSIBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

IHNPE/IMETHBIE PE3YJIBTATbBI

K koniy obyuenuss B 10 kJjacce mnpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTh y O0YyHAIOIINUXCS YMEHUIM:

JEMOHCTPHUPOBATh Ha IpUMEpax pojib M MeCTO (Pu3MKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MUpPA, B PA3BUTHUU COBPEMEHHOM TEXHHUKU H
TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIbHOCTH JIFOJIEU;

YYUTHIBATh TPAHUIIBl TPUMEHEHUS] HW3YUYCHHBIX (PU3MUYECKUX MOJIETeH:
MaTepualibHas TOYKa, HHEpIMaJbHAs CUCTeMa O0TCcuéTa, abCOJIFOTHO TBEPIOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS Ia30B, )KUIAKOCTEHM U TBEPABIX TEJ, TOUYCUHBIN
AJIEKTPUUECKUH 3apsij MPU PelIeHn: (PU3NIECKUX 3a7aY;



pacrno3HaBaTh (pu3MYecKue SBICHUS (IIPOIECCH) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKON TEOpHUM CTPOCHHS BEIECTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEITHOE
JBI)KCHUE, CBOOOJHOE TIaJICHHE TeJ, IBIKCHHE I10 OKPYXKHOCTH, HHEPIUS,
B3auMoJielicTBue Tel, Tuddy3us, OpOyHOBCKOE IBIKECHHUE, CTPOCHHUE YKUJIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TEJ MPU HAarpeBaHUM (OXJIaXKICHUH ), TEIIIOBOE
paBHOBECHUE, UCIIApEHUE, KOHJACHCAIWs, IUIABJICHUE, KPUCTAJUIM3AlIUs, KUIICHHE,
BJI&YKHOCTb BO3/TyXa, MOBBIIICHUE JABJICHU T'a3a IPH €ro HarpeBaHWU B 3aKPHITOM
cocylie, CBS3b MEXKAY IapaMeTpaMH COCTOSIHHSI Ta3za B HM30IpoIlleccax,
AIIEKTPU3AIUSA TEJI, B3AUMOJCHCTBUE 3aPs/IOB;

OTNHUCHIBAaTh MEXAHWYECKOE JIBUKEHHUE, UCMOJb3Yys (DU3NUYECKUE BEIUYMHBI:
KOOpAWHATa, NyTh, MNEpPEMEIIEHUuEe, CKOpPOCTh, YCKOpPEHHE, Macca Tella, CuJa,
MMIYJIbC TeJla, KWHETUYECKas PHEPTUsi, MOTCHIMAIbHAs dHEPTUsi, MEXaHUYeCKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OMHCAHWU TMPABWIHHO TPaKTOBATH
(GU3UYECKUIT CMBICT HCHOJIb3YEMbIX BEIMYMH, MX OO0O3HAYCHUS W EIUHHUIIBI,
HaxXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMYMHY C JIPYyTHUMHU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYEHHbIC TEIJIOBBIC CBOWCTBA TEJ M TEIJIOBBIC SIBJICHMS,
UCIIONB3YS (U3WYSCKUE BCIMYMHBL: JaBJICHUE Tas3a, TeMmIepaTypa, CpeIHss
KHUHETUYECKasi PHEPrys XaOTUYECKOTO JIBMXKEHUS MOJIEKYJ, CpeIHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSA HSHEprus, paboTa rasa,
KO3(PUIIMEHT TMOJe3HOTO JCHCTBUS TEIUIOBOIO JIBUTATENsI; TPH OINHUCAHUH
MPaBWJIBHO TPaKTOBaTh (DU3UYECKHA CMBICI HCIOJIB3YEMBIX BEIHYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OTHUCHIBATh U3YUYEHHBIE AIICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJIeHUs (TIPOLIECCHI), UCTIONIB3Ys (PHU3UYECKUE BETUYMHBL: AJICKTPUUECKHUMN 3apsl,
AJEKTPUYECKOE T0JIe, HAMPSHKEHHOCTH TMOJIsA, MOTEHIIMAN, Pa3HOCTh MOTEHIMAJIOB;
NPy ONUCAHWM TPABUIBHO TPAKTOBATh (PU3UYECKUM CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX O0O3HAYEHUS] M EIUHUIIBI; YKa3bIlBaTh (POPMYJIbI, CBS3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMH BEJTUYUHAMU;

aHAM3UPOBATh (PU3NYECKUE TMPOIECCHl U SIBICHUS, UCIOJB3Yys (PU3NUECKHE
3aKOHBI W TIPUHIMIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUsI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHCHUS WMITYJIhCa,
MPUHIUAIN CYNEPIO3UIMA CHJI, TMPUHIIMI PaBHOIPABHUS HHEPIUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPUIO0 CTPOCHHS BEILECTBA, Ta30BbIE
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JBHXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMIEepaTypol, MEepBbI 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOro 3apsiia, 3akoH Kynona, npu 53ToM paziaudaTh CIOBECHYIO



(GbOpMyIIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCIOBUS (TPaHMIIBI,
001acTH) MPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TIPUHIMIBI JCHCTBUSA MAIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuvarh yCJIOBUS UX O€30MaCHOTO HCHOJb30BAHMS B
MOBCEHEBHOM JKU3HMU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPEHHH, MPU ITOM
dbopmynupoBath MpobiieMy/3alady M TUNOTE3y Y4YeOHOro HSKCIEpUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO OOOpYJOBaHUS, MPOBOIAUTH OMBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYIIECTBIIATH MPSIMBbIC ¥ KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOMpAaTh ONTHMAJBHBIN CIOCOO M3MEPEHHS M WCIOJIh30BaTh HW3BECTHHIC
METO/Ibl OLICHKH TOTPEIIHOCTEN U3MEPEHUN;

UCCJIENOBATh  3aBUCUMOCTH  MEXKIY  (PU3MYECKUMH  BEIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpPOBAaTh PE3yIbTATHl IMOJYYCHHOW 3aBUCHMOCTH (U3WYCCKUX BEIWYHH B
BUJIe Ta0nuIl U TpaduKOB, AeTaTh BHIBOABI IO Pe3yJIbTaTaM HCCIICTOBAHUS;

coOI01aTh MpaBmiia 0€30MacHOro TpyJa MPHU MPOBEACHUN HCCIEAOBAHHUMN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIENOBATEICKON U MPOCKTHOMU
JESTENIbHOCTH C WCIOJB30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB M 1a00paTOPHOTO
000py10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHOM (U3MUYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI U TIPUHIIMIIBI, HA OCHOBE aHaJIW3a YCIOBUS 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3UUECKUE BEIUYUHBI U (POPMYIIHI,
HEOOXOJMMBbIE IIJIsl €€ pelleHus, MPOBOAUTHh PACYETHl U OLIEHUBATH PEATBHOCTD
TIOJTYYCHHOTO 3HAYCHUS (PU3HUCCKOU BEIMIUHBI,

penaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTUUECKH HEMPOTHUBOPECUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOi Ha H3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbuzndecKue SBICHNUS,

UCTIONB30BaTh  MPH  pEImIeHWH  y4eOHBIX  3a7Jad  COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH JIJIS IOMCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAIH
U TIPENICTABJICHUS YYEOHON M HAyYHO-TIOMYJIIPHON MH(POPMAINH, TTOTYYECHHOW U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJTyIaeMyH0 HH(POPMAIIHIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHMCKUX M 3apyOeKHBIX YUEHBIX -(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIET0O MHpPA, B PpPa3BUTUE
TEXHUKH U TEXHOJIOTHUH;

WCIIOJIB30BaTh TEOPETHUCCKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOUN KU3HU
Ui obecrieyeHus: 0€30MacHOCTU MpU 0OpaIIeHUU ¢ TpUOOpaMu U TEXHUUECKUMHU



YCTPONCTBAMH, JIJISi COXPAHEHUS 370POBBS U COOIIOACHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TIpYyINNE C BBHIIOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJICH,
IJIAaHUPOBATh pabOTy TPYIIbI, PAIMOHAIBHO PACHpPENeNATh OOS3aHHOCTH H
IJIAHUPOBATH JACATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIMSAX, aICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIHI B PEIICHUE PACCMATPUBAEMOM TIPOOIIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMmeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH y O0yJAIOIINXCS YMEHHIA:

JIEMOHCTPHUPOBATh Ha IpUMEpax pojib U MecTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MUPAa, B PAa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU IIIOAECH, LEIOCTHOCTh U €IMHCTBO
(bu3MYECKOi KapTHUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS W3YUYEHHBIX (PU3UYECKUX MOJIENICH:
TOYEUHBIN AJEKTPUUECKUN 3apsil, JIyd CBETa, TOUYECUHBIN UCTOYHUK CBETA, siACpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sipa MpU PEHICHUU (PU3UIECKUX
3a/1ay;

pacro3HaBaTh (pU3NUECKUE SIBICHUS (MIPOIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (PU3UKU: DIEKTPUUECKAs TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHUTHAas WHAYKIWS, JCHCTBUE MArHUTHOIO TIOJIS Ha
MPOBOJAHUK C TOKOM WM JBIKYUIUMHCS 3apsll, SJIEKTPOMATHUTHBIE KOJIEOaHUs U
BOJIHBI, MPSIMOJIMHENHOE PAacHpOCTPAHEHUE CBETAa, OTPAXEHUE, MPEIOMIICHUE,
uHTephepeHnus, audpakuus W TMOJSpHU3alus CBeTa, JUCIEPCUSl CBETA,
dboTtoanekTpuaeckuit 3pdekt (pororddekT), cBeTOBOE NaBlIeHUE, BOZHUKHOBEHHE
JUHEWYaTOro CHeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass U HCKYyCCTBEHHas
PaIMOaKTUBHOCTB;

ONMUCHIBATh W3YUYEHHbIE CBOMCTBA BENIECTBA (JIIEKTPUUYECKHE, MATrHUTHBIE,
ONTUYECKHUE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pPa3JIMYHBIX  Cped) |
AJIEKTPOMArHUTHBIE SIBJICHUsI (MIPOIECCHI), HCIMOB3Ysl (PU3NMUECKHUE BEJIWYUHBI:
ANEKTPUUYECKUN 3apsij, CUjla TOKa, DJIEKTPUUECKOE HAmpsHKEHUE, JISKTPUUECKOe
COMPOTUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOBIDKYIIAs cujia, paboTa TOKa,
WHIYKIUST MarHUTHOrO TMojsA, cuwia Ammepa, cuia JlopeHiia, MHIyKTUBHOCTb
KATYIIIKU, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOrO IMOJIEH, MEepUoJ M YacToTa
KoJieOaHWM B KoJeOaTeIbHOM KOHTYpE, 3apsj W CWia TOKa B IIpoliecce
FapMOHMYECKUX DJEKTPOMATrHUTHBIX KoJjieOaHUM, (OKYCHOE pacCTOsSHUE U
ONTHYECKAs CUJIa JIMH3BI, MPU OMHUCAHWHM MPABUIBLHO TPAKTOBATh (PU3MUCCKHIA
CMBICIT HCIIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIUYUHY C JAPYyTUMH
BEJIMYMHAMU;



ONUCHIBAaTh W3YyYCHHBIE KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIONb3Ys
(bu3MYecKrue BEIMYHUHBI: CKOPOCTHh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPIUs U UMITYJIbC (POTOHA, IEPUO]T MOTypacnanga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU TMPABUIBHO TPAKTOBATh (U3UUECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, X OOO3HAYEHUs W EJIMHUILIbI, YKa3blBaTh (HOPMYJIbI,
CBSI3BIBAIONINE JIAaHHYIO (U3WYECKYI0 BEIWYMHY C JPYTMMH BEITUYHHAMM,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUIHHBL;

aHANIM3UPOBATh (PU3UYECKUE TMPOILIECCHl U SIBJICHUS, UCHONB3Yysa (pu3nyeckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapaljIeIbHOTO
COEIMHEHUsI MPOBOAHUKOB, 3aKoH JIxkoyns—JIeHlla, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKINH, 3aKOH MPSMOJUHEHHOTO pacHpOCTPAHEHHs CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE OHIITEHHa ans Pororddekra,
3aKOH COXPAHEHUSl SHEPrUU, 3aKOH COXPAHEHUS HUMIIYJIbCA, 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia, 3aKOH COXPAaHEHHUS MacCOBOIO 4HCia, MOCTynaTsel bopa,
3aKOH PAaIMOAKTUBHOTO paclaja, Mpy 3TOM pa3ndaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYE€CKOE BbIpAXKEHHWE U YCIOBUS (TpaHUIlbl, O0JACTH)
MIPUMEHUMOCTH;

ONpENIENATh HANPABICHUE BEKTOPA MHAYKIIMH MAarHUTHOTO MOJII TPOBOIHHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopeniia;

CTPOMTh UM OIHCHIBATh H300paKeHHE, CO3[aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 MCCJIENOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: IMPU 3TOM
dbopmynHupoBath TpobiieMy/3aady M THUNOTE3y Y4eOHOro IKCIIEpUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJAUTH OMBIT U
bopMyIHpPOBaThH BHIBOJIHI;

OCYIIECTBIISAThH MPSAMbBIE M KOCBEHHBIC M3MEPECHUS (DU3NUECKUX BEIMUWH, MPU
ATOM BBIOMpPATh ONTUMAIBHBIN CMOCOO M3MEPEHHS M WCIOJIh30BAaTh W3BECTHHIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHHU;

UCCIIEIOBATh 3aBUCUMOCTH  (DU3WYECKUX BEJIMYMH C HCIOJIb30BaHUEM
OpSIMBIX W3MEPEHUM: TPU H3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUpPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TAOIUIl U
rpaduKoB, AeIaTh BEIBOABI MO pe3yabTaTaM UCCIICIOBaHNUS;

coOJiro1aTh MpaBuiia 0€30MacHOr0 TpyAa MpU MPOBEACHUU HCCIEAOBaHUN B
paMKax y4eOHOro OJKCIIEpUMEHTa, Yy4eOHO-UCCIIEIOBATEIbCKOM W MPOEKTHOU
NEATEITLHOCTH C HCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M JaOOPATOPHOTO
000pyIOBaHUS;

pemath pacu€THBIE 3a7a4d C SBHO 3aJaHHOM (PU3NYECKOH MOJEIBIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAIKM3a yCJIOBUS 3a]1a4u



BBIOMpaTh (PU3UUECCKYIO MOJEIb, BBIACIATH (DH3MUCCKHE BEIUYUHBI H (POPMYJIBI,
HEOOXOUMBIC IS €€ pEIIeHUs, MPOBOIANTHh PACYETHl M OIECHUBATH PEATBHOCTD
MIOJTyYEHHOTO 3HAUCHUS (PU3HUCCKON BEINIMHEI;

pelaTh Ka4eCTBEHHBIC 3a71aui: BRICTPAUBATh JIOTHYCCKH HEITPOTHBOPCUNBYIO
IICTIOYKY PacCyXICHHH C OMOpPOW Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHUS;

UCIIOJIb30BaTh  TNPH  pPENICHWH  y4eOHBIX  3aJad  COBPCMCHHBIC
UH(POPMAIIMOHHBIC TEXHOJIOTHUH ISl TIOUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAIIUH
U TIPEJICTABJICHUS YYCOHOW W HAYYHO-TIONMYJISIPHOW WH(GOPMAIIMHU, TIOTYYCHHOW U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUICCKU aHAITU3UPOBATH TOJTy4aeMy0 HH()OPMAIIHIO;

OOBSACHATH TPHUHIMIIBI JCHCTBUS MAaIllMH, HPUOOPOB W TEXHHUYCCKHUX
YCTPOMCTB, Pa3inyarh YCIOBUS MX 0E30MaCHOTO MCIOJIh30BAHUS B IMOBCEIHEBHOU
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIAJIa POCCUHCKUX H 3apPYOCIKHBIX YUEHBIX -PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IPOIECCOB OKPY)KAIOIIECTO MHpA, B Pa3BUTHE
TEXHHUKHU W TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETUYCCKHE 3HAHUS MO (DU3MKE B MOBCEIHEBHON KU3HU
I obecrieueHus: 6€30MacHOCTH TP OOpaIIeHUH ¢ TPUOOpaMU U TEXHUICCKUMHU
YCTPOMCTBAMH, ISl COXPAaHEHUS 3JI0POBbS U COOJIOJCHUS HOPM DKOJIOTHIECKOTO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyIIe C BBIMNOJHCHHEM pPAa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNNbI, PalMOHAIBLHO PaCHpPENeNATh OOS3aHHOCTH W
TUTAHUPOBATH JIEATEIHHOCTh B HECTAHAAPTHBIX CHUTYaIUsAX, aJICKBAaTHO OICHUBATH
BKJIAJ] KQKJIOTO M3 YYaCTHHKOB I'PYIIIBI B PEIICHUE pacCMaTPUBACMOM TIPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3esioB U TeM uudpoBbie
Ne ni/mm P Konrposbnble IIpakTHyeckue (1upp )
NMPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3nKa U METOIbI HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemarika > 0 0 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
HWroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmoreka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1 0
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuoreka [IOK
' da3oBbIE MEPEXOIBI https://m.edso00.ru/7f41bf72



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

Hroro no pazneny

Pasnea 4. JIEKTPOJJUHAMUKA

24

bubmuoreka [JOK
41 DEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubmmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne /i P Konrpoabusie IlpakTHueckue (mpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuotexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHnyecKue U 3JIEKTPOMarHUTHbIE 9 0 1 bubnunoreka [JOK
' KoJIe0aHusI https://m.edso0.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 0 bubnnorexka [JOK
' BOJIHBI https://m.edso0o.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onrika 10 0 3 https://m.edso0o.ru/7f41c97¢c
Wroro no pazneny 24
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
31 OCHOBBI CIELIUAIBHON TEOPUHU 4 1 0 bubmuorexa [JOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 0 0 httos://m.edsoo.ru/7fA1c97c
4.2 Crtpoenue aToma 4 0 0 bubmuotexa [JOK



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKH 7 ngs?;rz?:;(szgﬁﬁfmcg?c
Hroro no pasneny 7
Paznen 6 OBOBHIAIOHIEE MIOBTOPEHUE
Hroro no pasaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosaunyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoabubie IlpakTunyeckue
n/n Bcero u3ydyeHusi oOpasoBaTelibHbIE
padoThI padoThI
pecypchl
®dusnka — HayKa O IPHPOJIE.
1 Hayunsie MeT(})] bl HO?I,)H;H;; 1 0 0 bubmorexa [JOK
Y s https://m.eds00.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u MecTo pusuku B
OPMHUPOBAHUH COBPEMEHHOU
2 1(-11)a quOI;I KapTUHBI 1\/1131/1 a, B 1 0 0 bubmotexa [JOK
Y b pa. . https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATETbHOCTH JIFOJICH.
Bxo1HO KOHTPOJIb.
MexaHu4ecKoe JBHKCHUE.

3 OT5HOCHUTENIBHOCTh MEXaHUUECKOTO 1 0 0 bu6mmoreka [JOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUe

4 PaBHOMEpPHOE ITPAMOJIMHEHOE 1 0 0 bubnnorexka [JOK
JBWKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPAMOJIMHETHOE 1 0 0 bubnnorexa [HOK
JIBYKECHHE https://m.edsoo.ru/ff0c372¢
CBoOonHOe majieHue. Y CKopeHue bubnmoreka [JOK

6 1 0 0
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

N bu6mmoreka [IOK

7 JIBI>keHNe MaTepualIbHOM TOYKH 110 1 0 0

OKPY>KHOCTHU

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

[Ipunnun otHOCcUTENbHOCTH [ anumnes.

ToukH. Teopema 00 H3MEHEHUH
KMHETUYECKOU dDHEPrUuu

8 WuepunanbHble CUCTEMBI OTCUETA bubmmorexa LIOK
prt . ’ https://m.edsoo.ru/ff0c3be8
ITepBbiii 3akoH HproTOHA
Macca tena. Cuina. [punnun
9 cyneprno3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep ’ p . https://m.edsoo.ru/ffOc3be8
HeroToHa ai1st MaTepuanbHON TOYKU
Tpetuii 3akoH HeroToHa 11 bubnnorexa [JOK

10
MaTepHAIBbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

L https://m.eds00.ru/ff0c3d00
CKOPOCTh

12 Cua ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cwuia tpenust. Koaddunment tpenus.

13 Cuna ZI(:H OTI/IBneSI/I(is)I rIII )71 BI/IE(GHI/II/I bubmmorexa [JOK

p P https://m.edsoo0.ru/ff0c3f76
TeNa B KUJAKOCTH WJIH ra3e
[ToctynaTtensHoe U BpamareabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnnoreka [JOK
MowmenT cunsl. [lnedo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENA
HNMnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. bubnuoreka [IOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTuBHOE IBUKEHME
PaGoTta 1 MOIITHOCTD CHITBI.

16 Kunernueckast sneprust MarepuanbHOR bubnnorexa [JOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

18

19

20

[TorennmaneHas 3HEPrUsl.
[ToTeHumanbHas YHEPrus ynpyro
nehOpMUPOBAHHON MPY>KUHBI.
[ToreHuuanbpHas SHEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuibl. CBs3b pabOTHI
HENOTEHIMAIBHEIX CHUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPTUU

JlaboparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHEHHEM MEXaHUYEeCKOU SHEPTUu
TeJa Ha IPUMEpE PACTHKEHUS
PE3HHOBOTO KI'yTa

KonTtponbHas pabora o teme

«Kunemaruka. /[nunamuka. 3akoHbI
COXpAHEHHUs B MEXaHUKE

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

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

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

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

22

Xapaxkrep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEH
W TBEPJIBIX TEI

23

Macca mounekyin. KonndectBo
BemlecTBa. [locrosuHas ABoraapo

24

TermmoBoe paBHOBecue. Temneparypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ usmepenue. Illkana remneparyp
Henscus

Wneansueiii raz 8 MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHel KHHETUYECKOM SHEPrUuun bubnnoreka [JOK
JBU)KEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
pa3pexKEHHOTO Ta3a
29 W3onporneccsl B uACaIbHOM ra3e u ux bubnuorexa LIOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpennsist sHeprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U
croco0n! e€ n3meHenus. KoanuectBo bu6mmoreka [JOK
30
TEIJIOTHI U paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPrusi OTHOATOMHOTO UJICAIBHOTO
rasa
bubmuoreka [JOK
31 Brwt Temonepean https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BEILIECTBA.
32 KonmgecTBo TEIIIOTHI pH bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenave. AauadaTHbIi mpoiecc
33 [lepBrlii 3aKOH TEPMOAMHAMUKY U €TI0 bubmuoreka [IOK

IMPUMCHCHHUC K U30IIpoLeccaM

https://m.edsoo.ru/ffOc5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpaTtumocTs nporeccos B

34 npupoje. Bropoii 3akoH bubmmorexa [JOK
pupoe. P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Tpunnun nevicrBus u KII/I TermoBoi bubnuorexa [JOK
MAaIlIAHBI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJ]
37 DKoJ0ru4ecKkue npooIeMbl
TEIJIOOHEPTETUKH
38 Oo6o6mmarmuil ypok «MoJteKyspHas bubnnorexa [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edso0.ru/ff0c6938
KoHTpoinbHas pabora 1o Teme
39 «MonexynspHas ¢puznka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKIY
40 [TapooOpa3oBaHue U KOHIECHCALIUS. bubnnorexka [HJOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI 1 OTHOCUTEbHAS
41 BJIAXKHOCTH BO31yXa. HachImeHHBIM bubmorexa HOK
AYEA: - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue u
49 aMmopdHbIe Tea. AHU30TPOIIHS bubnmoreka [JOK
CBOWCTB KpHUCTaJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpuCTAIUTH3AIIHSL.
43 VY enpHas TEII0Ta IJIaBICHUS bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubmuoreka [JOK
44 Y 0
PABHEHHE TEILIOBOTO badtica https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnmoreka [JOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

3apsna. ,HBa BHUIA SJICKTPUYICCKUX
3apsga10B

https://m.edsoo.ru/ffOc6bcc

IIpoBOIHKKH, TUATIEKTPUKH U

bu6mmoreka [IOK

46 MOJIYIIPOBOAHHUKH. 3aKOH COXPaHEHHUS
YHPOBOA p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUUECKOTO 3apsiaa
B3aunmoneiicTBue 3apsioB. 3aKOH
47 Kynona. ToueuHbIH 2JIEKTPUYECKHAI bubnnorexa [IOK
Yy ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpskx€HHOCTB 3JIEKTPUYECKOTO
48 nosis. [IpuHIMn cynepnosuuuu bubnnorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGota cuit 31eKTpoCcTaTHuecKoro
49 nond. ITorennuan. PazHocts bubmorexa [TOK
' . https://m.edsoo.ru/ffoc6f00
MMOTEHITNAJIOB
[IpOBOIHUKY U TAIEKTPUKHA B
50 3J'IpeKT OCTaTHYECKOM noljm bubmmorera [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [IOK
51 DnekTpoéMrocth. Konaencaro
P A p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH MIIOCKOTO
52 KOHJIeHCcaTOpa. DHEPIrUsl 3apsHKEHHOI O bubmmorexa [TOK
pa- p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGoparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHIMIT NECTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMMPOBAJILHOTO

anmnapara, CTpyMHOIo IpuHTEpa.



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

DneKTpocTaTUUeCcKast 3alluTa.
3azemileHne AIEKTPOprUOOpPOB

55

DNEKTPUUECKUN TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

[MocnenoBarenbHOE, MapajieibHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
((HSyquI/Ie CMCIIaHHOI'O COCANHCHUA
PE3HCTOPOBY

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

57

58

59

PaboTa 1 MOLITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas padora
«3mepenne DJIC ucTouHMKa TOKA U
€r0 BHYTPEHHETO COMPOTHBIICHUS

DJIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJLJIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

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

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

60

ONEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITy4YKOB

61

[TorynpoBoIHUKH, UX COOCTBEHHAs U
MpUMeCHas MPOBOAUMOCTh. CBOMCTBA
p—n-nepexona. [loaynpoBOAHUKOBBIE
npubopHI

bu6mmoreka [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

DNEKTPUUECKUH TOK B pacTBOpPax U

pacruiaBax 3J€KTPOJIUTOB. bubmmoreka [JOK

62 1
DJIEKTPOJIUTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIH3
DJIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN U 1 bubmmoreka [JOK
HECaMOCTOSITENIbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DnexTpuueckue npuOopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [JOK
npuMmeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubnnoreka [JOK
«DNEKTPOAMHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonrtponbHas pabora no reme

66 «Qnexkrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
3JIEKTPUYECKUM TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepBHblit ypok. O000maronuii ypok 1 bubmmorexa [IOK
o temam 10 kiacca https://m.edsoo0.ru/ff0c8c56

68 PeseprubIil ypok. O6o00maromui ypok 1 bubnnorexka [HOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
Jlj;-n Tewa ypoxa Bcero Koutpoaensie — Ipakrueckue II/I[:;:CHI/ISI :)Ig:)l;l;zll::fenbnue
padoTsbI padoThI pecypeni
[TocTostHHBIE MATHUTHI U UX

1 B3anMoJicricTBUe. MaruuTHoE I10JIE. 1 0 0 bu6nunoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarsuTHO€e noje NpOBOJHUKA C

5 ToKoM. OnbIT Dpcrena. 1 0 0 bubmuoreka [JOK
B3aumopencTeue npoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopHnas pabora «3yueHue 1 0 1 bubnmnoreka HOK
MAarHUTHOTO IOJIA KaTYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHUK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 0 1 bubmuoreka [IOK
«UccnenoBanue nercTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM»

JleiicTBMe MarHUTHOTO ITOJISI Ha

5 JBIOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 0 0 bubnuotexa [JOK
Cuna Jlopenna. Pabota cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DJeKTpoMarHuTHas MHAyKus. [ToTok

6 BEKTOpa MarHuTHOM MHAYKIMU. 3J1C 1 0 0

WHIYKUIHUU. 3aKOH AJIEKTPOMArHUTHOM



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

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHOW WHITYKIIHI))

NuaykTuBHOCTB. SIBIEHUE
camouHaykiuu. 9JIC caMOMHAYKIIUH.
DHeprusi MarHUTHOTO TOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

TexHuueckue ycTpoicTBa U UX
IPUMEHEHHE: IOCTOSHHBIE MarHUTHI,
3JIEKTPOMArHUThI, 3JIEKTPOJIBUTATENb,
YCKOPHTEH 3JIEMEHTAPHbIX YaCTHIL,
WHAYKINOHHAS TIeYb

O6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHuTHAsT HHIY KIS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

bubmnoreka IJOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas pabota no teme
«MaruutHoe 1nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bubmnoreka IJOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKIE
KoJjiebanus. ['apMoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue suepruu

but6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTU
nepuoja MajbIxX KoJieOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTH U MAcChl Tpy3a»

14

Koneb6atenpubiit koHTYp. CBOOOIHBIE

bubnuoreka LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacaJlIbHOM KoJIeOaTeIbHOM KOHTYpC.
Amnanorus MCXKAY MEXaHUYCCKHUMH U
QJICKTPOMArHMTHBIMHA KOJIEOaHHUSIMU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
KoJIe0aTeIbHOM KOHTYpE

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

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
KoJe0aHus

bubnunoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

20

Tpauchopmarop. IIpoussozacrso,
nepenavya u noTpedieHue
JIEKTPUUYECKON SHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE MIEKTPUYECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTrM4ECKNE PUCKU TIPU
IIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ucnonb3oBanus
ANEKTPOIHEPTHH B MTOBCEAHEBHOU
KU3ZHU

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



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon. CkopocTts

bubnunoreka LIOK

21
pacIpoCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunble ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMArHUTHBIX BOJTH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmonoxarus
o5 KonrtponbHas pabora «Konebanus u bubnmnoreka HOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmmoreka [JOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 otpaxkeHus cBeta. [ToctpoeHue bubmmorexa LIOK
p L R https://m.edsoo.ru/ffOcd4e0
M300paKeHU B IJIOCKOM 3epKajie
IIpenomiuenue ceera. IlonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbiil bubmuoreka [JOK
YI0JI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUSI
29 JlaGopatopnas pabora «M3mepenue bu6nuorexa [IOK
IIOKa3aTelIsl IPEJIOMIICHHS] CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenune n3o00pakeHuii B bubnuorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nrH3e. PopmyIia TOHKOM JIMH3HI.
YBenuueHue JIUH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccrnenoBanue cBOMCTB
M300paXEHUH B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JTabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Wntepdepennus cera. Audpaxius bu6mmoreka [IOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bu6moteka LJOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue NpuOOpbI U yCTPOCTBa U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukHu. [loctynarsl bubnnoreka [JOK
CIIELIMAJIBHON TEOPUU https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeneHre BpeMEHH U COKpaIlleHUE bubmmorexa TIOK
p p https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 gacTullbl. CBS3b MaCChI C YHEPTHUEH U Bubmmorexa [IOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPIHsl MOKOS
Kontponbras padota «OnrTuka.
. bubmuorexa [{OK
39 OCHOBBI CTICTIHATBHOM TEOPHH

OTHOCUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [lnanka. DHeprus

bubnuorexa LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE 56 [TOK
HOJIMOTEKA
41 . A T.
porospexra. Onbrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHs!I poTorddekra. YpaBHeHHE
42 BﬁHmTegl)Ha J'Iqi)l(bQ)OTOB(i)(;@)eKTa bubmorexa HOK
a ' https://m.eds00.ru/ff0d015¢
«KpacHas rpanuna» portosrddexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMHUUECKOE IE€HCTBUE bubsmotexa [IOK
AICBa. A https://m.eds00.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHUE:
44
¢dboTorMeMeHT, POTOAATUHK,
CONHEYHas OaTapesi, CBETOUOT
45 Pemenue 3agad mo reme « 3JIeMEHTBI bu6mmoreka [IOK
KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OTIBITEI
46 Pezepdopaa o paccesHuio o-4actu bubmmorexa [IOK
POOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHast MoJeIb aTOMa
bubnunorexa LIOK
47 IT b
OcTyIatht bopa https://m.edsoo.ru/ff0d0afa
Hznydenne u norionieHue (OTOHOB
48 n I/I};Ie exoJie aTOMellJl co H(()i;o OBHSI bubmorexa LIOK
p pexol . A yp https://m.edsoo.ru/ff0d0afa
SHEPTUH Ha apyroi. Buasl criekTpos
BonnoBsle cBoiicTBa YacTHIl. BoTHBI
N but6mmoreka [IOK
49 ne bpoiins. KoprmyckymsipHo-

BOJIHOBOM nyann3m. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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BBIHYKACHHOC U3TYYCHUC

50

51

52

53

54

OTKpHTI/Ie PaaAruOaKTUBHOCTH. OnbITH

Pesepdopaa no onpexnenenuio cocrasa

PaaOAKTUBHOI'O U3JTYYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

OHeprus CBA3M HyKJIOHOB B S7pE.
SnepHsle peakuuu. AnepHbiit
peaktop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI A1epHON
SHEPIreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
Mo3uTpoHa. MeToibl HAOMIOACHUS U
pPErucTpalyy JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yHnaMeHTaabHbIe
B3auMogercTBUA. ENUHCTBO
(bu3nyecKoil KapTUHBI MUPa

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bubnunoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1356

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

55

Bun 38é31H0r0 HeOa. Co3Be3aus,
SIpKUE 3BE3/IBI, IUIAHEThI, UX BUIAUMOC
nexkenue. CollHEYHAs! CUCTEMA

56

Counnne. ConHeuHast akTUBHOCTD.
Ncrounuk sHeprun ConHua U 3BE3]



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

58

59

3BE3bI, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TJIABHOM
nocieoBaTeabHOCTU. BHYyTpeHHee
cTpoenue 3BE311. CoBpeMeHHbIE
MIPEJICTABICHUSI O POUCXOKICHUU U
sBomtounu CoJiHIA U 3BE3]T

Mieunsiii [1yte — Hama ["anaktuxka.
ITonoxxenne n nBuxenne CosHLa B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B IAPAX rajJaKkTHUK

Bcenennas. Pa3z0oeranue rajgakTuK.
Teopus bosbioro B3peiBa.
PenukToBoe n3iyuyenue.
MertaranakTuka

60

61

62

Hepemennsie npobieMbl acCTpOHOMUHT

KontpomnbHas pabota «1eMeHTHI
aCTPOHOMMUU U ACTPOPUIUKI

O6o6matomuit ypok. Ponb pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYECKOM, COITUATLHOM 1
ATUYECKOH cdepax IesaTeIbHOCTH
YJeJIOBEKa

63

O6o6maromuii ypok. Pois u Mmecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYyYHOU KapTUHE MUPA

64

O6o06matromuii ypok. Posis
(dbuzmvecKoit Teopun B HOPMUPOBAHUH
MPECTaBICHUN O (PU3NYECKOM
KapTHHE MHpa




Ob6o06maromuit ypok. Mecto
(hbU3UIECKOI KapTUHBI MHPa B 00IIIEM

65 1
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTaBICHUN O IPUPOE

66 PesepBHbIil ypok. MaruutHoe noie. 1
DNEeKTPOMarHUTHAS WHITYKIIHS
PesepBHbiiil ypok. Ontuka. OCHOBBI

67 CHEIHAILHON TeOpUn 1
OTHOCHUTENIbHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.

68 DNeMEeHTbI ACTPOHOMUH U 1 bubmmorexa [JOK

P https://m.eds00.ru/ff0d1784
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YHEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

UHTEPHET
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