


MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3nuke 0a30BOTO CpPETHETO YPOBHS OOIIETO YpPOBHS
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUU M TpeOOBaHUI K pe3ysbTaram
peanuzauuu Denepannu, OCHOBHAsi oOpaszoBarelibHass nporpamma denepaiu,
npeacrasienHas B ®I'OC COO, a Takxke ¢ yu€tom deaepaibHOl paboueit
IpOrpaMMbl BOCIIMTaHUS M KOHLEIIMU TMPENoJiaBaHus ydeOHOro mpenmMera
«®Pusnka» B 00pa30BaHUM POCCUNCKUX opraHuzanuii. deaepanuu, peann3yonmx
OCHOBHBIE 00pa30BaTEIbHbIE MPOTPAMMBI.

ConmepxaHue mnporpaMmbl 1O (PU3MKE OPHEHTUPOBAHO HA CTPAHMIIBI
€CTECTBEHHO-HAYYHOU KapTUHBI MHupa ydamuxcs 10—11 kiaccoB nmpu oOydeHHH UX
¢u3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO KOHTEKCTA.
[Iporpamma mno ¢usuke coorBercTByeT TpeboBanusam DPIOC COO mo
00ECIEUYEHNI0 JIMYHOCTHBIX, NPEIMETHBIX M METANpEeIMETHBIX pPE3yJIbTAaTOB
oOyueHus, a TaKke o0ecrieunBaeT He0OOXOUMOCTh peaIU3allMi MEXKIPEIMETHBIX
CBsA3€H (DU3UKHU C €CTECTBEHHO-HAYYHBIMM y4e€OHBIMHM IpeaMeTamu. B kadecTBe
OCHOBHBIX LieJed HM3y4yeHus (U3MKH Ha OOIEeM YpOBHE CpeIHEro oOpa3oBaHUA
MO’KHO MPUBECTHU CJEIYIOIIME PE3ybTaThl U3yUeHUs! Kypca (PU3UKU: TUYHOCTHBIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[TporpamMma 1o u3mKe BKIIOYAET:

e Ilpm sTOM QopmMHpYyIOTCS pe3yJabTaThl OCBOEHUs Kypca (U3UMKH Ha
0a30BOM YpOBHE, B TOM YHCIIE€ MPEAMETHbIE pPE3yJbTaThl MO ToJaM
oOyueHus;

e cojepkaHue yueOHOTO mpenMera « Du3nKay 1o rojgaM o0ydeHwusl.

®du3rka Kak Hayka o Hanbosiee OOUIMX 3aKOHAX MPUPObI, MPEACTaBICHHAS B
BUJIE CUCTEMbI OOy4YeHHUsl MpeaMeTa B ILIKOJE, BHOCHT CYIIECTBEHHBIM BKIAJ B
3HaHMs 00 okpyxatomeM mupe. LlIkonbHbINA Kype PU3NKN — cUCTEMOOOpa3yIOIIni
JUISL €CTECTBEHHO-HAYYHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI UCXOMST
U3 OCHOBHBIX IMPOLIECCOB U ABJICHUH, U3yYaEMbIX XUMHUHU, OUOJIOTHH, (HU3HUECKOM
reorpaguu U actpoHomuu. Vcrnonb3oBaHrue U akTUBHOE TPUMEHEHUE (PU3NYECKUX
3HAHWI OMpeeNnsieT XapakTep W pa3BUTHE MEPEJOBBIX TEXHOJOTHH B 00JacCTH
HHEPreTUKH, TPAHCIIOPTA, OCBOCHHUSI KOCMOCA, MOJyYEHHs] HOBBIX MaTepUajoB C
3aJJaHHBIMU TIPUHIUIIAMH U APYTUX. M3yueHue (Gu3MKu BHOCUT OCHOBHOW BKJIaJ B
U3y4YEHHUE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa OOydYaroIIMXCs, B TOM 4HCJE B
YMEHUU NPUMEHSTh HAyYHbIE METO/IbI MO3HAHUS TPU BBIOJIHEHUH UMHU HAyYHBIX
HUCCIIeI0OBaHUM.

B ocHOoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
3aJI0)KEH pA WIEH, KOTOpPbIE MOXKHO paccMaTpUBaTh KAaK MPUHIUIBL €ro
MOCTPOEHUSI.



Hoess xopowa . B COOTBETCTBUM C €€ KypCOM SIBJIIETCS JIOTUYECKH
3aBEpIICHHBIM, OH COACPKHUT MaTepuaibl U3 BCEX pa3fesioB (PU3MKH, BKIIOYAs
BOMPOCHI KaK KIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu . B cOOTBETCTBUM C MaTepuallaMu Kypca (PU3MKH,
eAMHBIMU B o0Onactu Qusnueckux Teopuil. Bemymmmu B Kypce nmaroTcs
IPEJICTaBICHUS O CTPYKTYPHBIX CIIOSIX MaTepUH, PUPOIBI U TIOJIEH.

Hoesa cymanumapuzayuu . Ee peanwzamusi NpeanoiaracT HUCIOIb30BaHUE
TYMaHUTAPHOTO TOTEHIMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess npuknaonoti nanpasiennocmu . Kypc @u3uku mnpeanosiaraer
3HaKOMCTBO C IIMPOKHM KPYTrOM TEXHHYECKUX W TEXHOJOTHYECKUX TEXHOJIOTHH,
W3YYEHHBIX TEOPUN U IHEPTETUKH.

Hoes sxonocuzayuu peanuzyercs € TOMOIIBIO BJIEMEHTOB COJIEPIKAHMUS,
MOCBSIIEHHBIX 9KOJOTHYECKUM TPOoOieMaM COBPEMEHHOCTH, BCEOOIIETO Pa3BUTHS
¥ TEXHOJIOTHH, a TaKXKe OOCYKIEHHS MpoOIIeM pa3yMHOTO IPUPOIOTIONB30BAHUS U
0c000i1 6€301TaCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMHU Kypca (PU3UMKH Ha YpOBHE CPEIHEro OOIIEero
oOpa3oBaHus SBJISIOTCA (Qu3nueckue Teopuu (hopMHUpOBAHUE TPEACTABICHHBIX
OTIOCTETICHHBIX TOCTPOEHUN (U3MUECKUX TEOpUi, POIUKOB (PyHAaAMEHTAIBHBIX
npeoOpa3oBaHuil U MPeoOpa30BaHUI B COBPEMEHHBIX MPEACTABICHUSX O MIPUPO/IE,
rpaHUIIAX TPUMEHUMOCTH TEOpWM, [JIi OINUCAHUS ECTECTBEHHO-HAYUYHBIX
TEHJACHIIMI U TTPOIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CYET OPTaHU3alUU SKCIIEPUMEHTAIBLHON AESITENTFHOCTH OO0YYarOIIHXCS.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX TOCIEIOBATEIBHBIX OJKCIEPUMEHTOB U JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE BKJIIOYEHBI B MPOTpaMMy OOBEIWHEHUN (PU3UKOB B OOIIEM CIHCKE
MPAKTHUECKUX y4eOHBIX paboT. Beiienenne B ykazaHHOM TepedyHe JTa00paTOPHBIX
paboT, MPOBOAUMBIX HJisi KOHTPOJS W HAOIIOACHHS, MPOBOAUTCS YY9aCTHUKAMHU
00pa30BaTEeNHLHOTO MPOIecca Ha OCHOBE TUIAHUPOBAHUS U OCHAIICHUS KaOWHETOB
¢uzuku. [lpm 3TOoM OOyyeHMHM BIAJEHUIO OXPAHOM NPUMEHSIOTCS METO/IbI
OPOBEJCHUS  JOTOJHUTEIbHBIX H3MEpPEHUH, HCCIeOBaHUE 3aBUCHUMOCTEH
(bu3MYECKUX BEIMYNH U TOCTAHOBKA OTIBITA B paMKaX MPEIOKESHHBIX THIIOTE3.

bonbiioe BHUMaHUE yHIENsSeTCA PEUICHUI0 PacYETHBIX U KAueCTBEHHBIX
3agad. [Ipu aTom 17151 onipeeneHus: NpUOPUTETHBIX 3a7a4 SBJSIOTCS 3aJa4H C SBHO
3aJJaHHON (PU3MYECKON MOJENBIO, TO3BOJIAIONIEH TPUMEHSITh H3yYEHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH, KaK W3 OJHOTO pas3fena Kypca, TaKk U HHTETPHUPYs 3HAHUS U3
pa3HbIX pazaenoB. s TakuX TPUOPUTETHBIX 3ajay SBISIOTCA 3aJaHus 1O



PacCMOTPEHUIO MPOTEKaHUS (PU3HUECKUX SIBICHUN U MPOILIECCOB B COBPEMEHHOMU
KU3HU, TpeOyromme BbIOOpa (PU3MYECKHX MOJENeH Ui CUTyaluud MpaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY O0OecleueHuIo mpoiecca 0a30BOro ypoBHS Kypca (U3MKHA Ha
YpOBHE cpemHero oOmiero obOpa3oBaHus 00y4aThCs HEOOXOAMMO B YCIOBHAX
IpPEeIMETHOrO0 KaOWHeTa (PM3MKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0MMOe JIabopaTopHOE OOOpYIOBAHHME JJIA BBINOJHEHUS YKAa3aHHBIX B
nporpaMMme o (pusnke KIMHUYECKUX MPAaKTHUYECKUX padOT U JAEMOHCTPALlMOHHOE
o0opy1I0BaHUE.

JleMOHCTpalMoOHHOE 000PYI0BAaHUE COOTBETCTBYET IPUHIIUITY MUHUMAIIBHOM
JIOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY KJIACCHUYECKON MpOrpaMMbl IO
(¢u3MKe KIIOYEBBIX JEMOHCTpAIMil Uil HCCIEAOBAHUS H3YyYaeMbIX SIBICHUU U
MPOIIECCOB, AMIUPUUYECKUX M (PYHIAMEHTANBHBIX SBICHHUMA, WX TEXHHYECKHUX
IIPUMEHECHUM.

JlabopaTopHoe 00OpymOBaHHME sl MPAKTHYECKUX padboT (dopmupyeTrcs B
BUJE TEMATUYECKUX KOMIUIEKTOB M KOHTPOJMPYETCS IpPH pacyeTre OJHOTO
KOMIUIEKTa JJI JABYX OOydaromuxcsi. TemaThueckue KOMIUIEKTHI JabopaTopHOIo
00OpyIOBaHUSI JOJKHBI OBITHh TMOCTPOCHBI Ha KOMIUIEKCHBIX CTaHJAPTHBIX H
U POBBIX MPUOOpax, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX IPUOOpaxX B BHJIE
U POBBIX JabopaTopuil.

OCHOBHBIMHM pa3IUUYUsIMU B (PU3MKE, HU3y4yalOMUMH 00IIee 0Opa3oBaHUE,
SBIISIFOTCS:

e TONJCP)KMBAET HWHTEPEC H BHUMAHHE OOYyYaAIONUXCS K HAy4YHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUN O HAYYHBIX METOAAX MO3HAHUSA W YIpaBJICHUE
MCCJIEI0BATENLCKUM MOIX0I0M K ITpodiemMam;

e METOJbl HAy4YHOTO MHPOBO33PECHHSI KaK pe3yibTaT HU3YYCHHUS OCHOB
MaTepuu U GyHIaMEHTAIBHBIX SBICHUN (PU3UKY;

e METOJbl YMEHUH OOBSACHSIOT SIBICHHUS C MCIOJIb30BAaHHEM (PUINUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

e TIPEICTaBJICHBI MPEACTABICHHBIC PONUKH (UMKH JJISI PA3BUTUS APYTUX
BUJIOB HAYKH, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHne 3THX LeNied pacCcMaTpuUBacT CICAYIOIIME 33Ja4d B IPOLECCE

U3y4YeHUs Kypca (U3UKU Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

e TMpPHUOOpETEHHE CHUCTEeMHBIX 3HAHUH 00 OCHOBHBIX (PUIUYECKUX

OPUHIIMIAX, 3aKOHAX, TEOpHsX, BKIIOYas MEXaHUKY, MOJEKYJISIPHYIO



¢u3KKy, DIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKYy UM  DJIEMEHTHI
acTpopU3UKH;

e METOJbl YMEHHMH YYUTHIBAIOT TEOPETHUYECKHE 3HAHUSA MJI1 OOBSICHEHHS
bu3nueckux SBIEHUW B TPUPOAEC U JUIsl TPUHATUS TNPAKTHUYECKUX
peLIEHUN B IOBCEIHEBHOM KU3HMU;

e OCBOEHME CHOCOOOB pEIIECHUS pPa3IUYHbIX 337a4 C SBHO 3aJIaHHOMN
buznyecKoil MOJIeNbIO, 3a/1a4, ONPEACTSIONINX CAMOCTOSITEIFHO CO3/IaHNe
bu3nUecKoil MOJIeNH, aIeKBaTHBIX YCIOBUHN 3a/1a4u;

e TMOHMMaHUE (PU3MYECKUX OCHOB M COOJNIIOJICHUE TPEOOBAHUI TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUYECKUX MPOLIECCOB, UX OKPYKAIOIIEH Cpeibl;

e HCIOJb30BAHHE  METOJOB  CAMOCTOSITENIBHOTO  IUIAHUPOBAHUA U
npoBeneHusT (U3MYECKUX HSKCIEPUMEHTOB, aHanu3a W (PUHAHCOBOU
uH(pOpMalnH, OIIPeIEICHHS] TOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUS YMEHUN MPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha Ha u3yuenue ¢usuxu (6a30Bblii yPOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcs: 164 yacos: B 10 kiacce — 68 yacoB (2 yaca B HENEJ0), B
11 xknmacce — 102 yacos (3 yaca B HEZIEO).

[Ipennaraempiii B mporpamme Habop mo (Qu3uke J1a0OpaTOPHBIX H
MPAKTHUECKUX PA0OT SBISETCS MOCTOSHHBIM JUISI YUYHUTENs, JAETAlOIIero BBIOOP
npoBeneHHusl J1a0OopaTopHBIX paboT MW oOmbiTa C YYETOM OCOOEHHOCTEN
oOydJarommxcs.



COAEPXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyecKkue 3aKOHbl U TEOPUHU. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKOMN JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U MepeMeIICHUs
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. LleHTpocTpemMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€TA, WLIKOCTPAIUMS KUHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

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



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienne cKopocTy pu ABMKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoil 3akon HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOYKH. Teopema 00 HU3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MECHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanre cBsi3u pabOThI CHIIBI ¢ U3BMEHECHHUEM MEXaHUYECKOW DHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTULl BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temrieparypa u €€ namepenue. lllkana temmeparyp
Lenbcus.



Mopgens  uneanmpHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYISIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KeneBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H30MPOILECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cIOcO0bI €€ n3meHeHus. KomuecTBo TerioTsl U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBwili 3aKOH TEPMOJMHAMHUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanusi SHEPrHUM B TEIUIOBBIX MamuHax. KoapdUIMeHT Mmone3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOIMIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) Teaa U TeIuionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOIICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U MUIABJICHUST KPUCTAIUIMUECKOTO BEIIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOJHUKH, TUANIEKTPUKMA W TOJYNPOBOAHUKU. 3aKOH COXpPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHuumn



CYNEPHO3ULIUNA AIEKTPUUYECKUX Mojeil. JIuHUM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBMKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBogHUKOBBIE TTPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH cwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4YHbIH (pakT, rumores3a, (u3nmyeckas BeIMUMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe T110J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUH WHIYKUUAH
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOyJb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »sieKkTpuyeckoe Tosie. DJEKTPOJBIKYIAs CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUWHW. OJIEKTPOABMXKYINAs CHJIA
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHATHOTO TIOJISL.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTHU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYEeCKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJI€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHUsIX. BbIHYKI€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKi€HHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMYECKHE PUCKHU MPU MPOU3BOACTBE 3JeKTpodHepruu. KymbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WK
MaTeMaTUYECKUI MasSTHHK).



HaOmronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBIL, yCHOBUsS pacnpocTpaHenus. Ilepuon. CxkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuenTtanus BektopoB E, B, V B anekrpomarauTHoi BoiHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanuys.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabnroneHnue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIMTYIOW M
4acTOTOU KoJeOaHuH.



HUccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHUe,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

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

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U pacceuBarolmux auH3ax. Dopmyna TOHKOW JUH3BI. YBEJIMUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBeta. JudpakiuoHnHas pemérka. YCJIOBHE HaOII0ICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHUKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MuKpocKkorna, TeJieCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



N3mepeHne nokasaTess NpeJoMIIEHHS CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTENIBHOCTH: HWHBAPUAHTHOCTh MOAYJIS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PENSTUBUCTCKON YaCTHULbI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu 3Hepruu HOTOHA C €r0 YaCTOTOM. DHEPrust
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI

dotordexra. YpaBuenue DunmTeitHa st hoToddpdekra. «KpacHas rpanumar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIE cBOlicTBa yacTull. Bosnsl ne bpoisa. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3nydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AIEPHON DHEPTETUKH. DKOJIOTUUECKNE ACTIEKTHI SAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BuTHs actpoHomuu. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeuHasi akTUBHOCTh. Mcrtounuwk sHeprun ConHua U 3BE3J.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpamMma «CIEKTpalbHBIM KIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLA U
3BE3/1. DTambl )KU3HU 3BE3 .

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoE n3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro MOyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 Kimacce OoCyIecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUIMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHUH HA OCU KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOM Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJIECHUS B KUBOW NMPUPOAE, ACHUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Y,
(oTOCHEMKA 36MHOM TOBEPXHOCTH, MPEJCKA3aHUE 3EMIIETPSICEHU M.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA anmnapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI I1O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mpenmera «Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanust (6a30BbIil YPOBEHB) JOJKHO OOECHEUUTHh JOCTHKEHHUE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS Y4eOHOTO npeaMera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOYyYaromuXxcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3ULIMEN JHUYHOCTHU, CHUCTEMOW IIEHHOCTHBIX
OpUEHTalM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTO OOIIeCTBa, pacIIMPEHUE >KU3HEHHOIO
ONBITA U OMbITA JACATEIBHOCTH B IPOLIECCE peaM3alMd OCHOBHBIX HaIIPaBJICHUHN
BOCIIUTATENBHOM NESTENBHOCTH, B TOM YHUCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

Cc(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULIMHK 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOr0 OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKNUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
o0I11ecTBa, y4acTBOBaTh B CAMOYTIPaBJICHUH B 00pa30BaTEIbHON OpraHu3allu;

YMEHHE B3aMMOJEUCTBOBATH C COLMAIIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA,;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTMKEHUSIM
POCCUICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBECHMUS;



CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYyAyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUIECKOE OTHOIICHUE K MUPY, BKJIFOYAs ACTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3nveckon Hayke;

5) TpyA0BOro BOCIIHTAHUSI:

MHTEpPEC K pa3IMuHbIM cdepam npodecCuoHaNbHOU JEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEPIIaTh OCOZHAHHBINA BHIOOP
Oyaymieit mpodeccun U pean30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTh U CITIOCOOHOCTHh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JIOrnYeCcKOTro BOCIIUTAHUS

c(OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYyJIbTYPhl, OCO3HAHHE TIJI00AIBHOIO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHKUE U OCYIIECTBJICHUE JIECTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacIIMpEeHUEe OIbITa JEATeTbHOCTH DSKOJOTHYECKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JEATEeIbHOCTH, TOTOBHOCTH B IpOIlecCe
U3ydeHus:  (QUBWKA  OCYIIECTBIATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NEeATEeILHOCTh HHIUBHUIYATBHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble Jiornueckue JaeicTBuA:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MpPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh LEMU JCSATCIBLHOCTH, 3aJaBaTh IAPAMETPbl U KPUTECPHUH HX
JTOCTHOKEHHUS,
BBISIBJIATH  3aKOHOMEPHOCTM W TPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMbI ¢ YU4E€TOM aHajIu3a HWMEIOLIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBBI B JCSITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITENbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOJECHCTBHSI;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIQ/IeTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHATHSIMH W METOJaMHU
($u3nuecKoil HayKu;

BJIa/IE€Th HaBbIKAaMHU Y4€OHO-HCCIIEI0BATENbCKON U MPOEKTHOU AESITENbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIBLHOMY MOUCKY
METOJIOB peUIeHHs 3a7ad (U3MYECKOTO COJACP)KaHUsS, MPUMEHEHHUIO Pa3TMYHBIX
METOJIOB TIO3HAHUS;

BJIAQJE€Th BUAAMU JIEATEIBHOCTU IO IMOJIYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllY, MPEeoOpa3OBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aAKTyaJlM3MpOBATh 3a/auy,
BBIIBUTATh TUIOTE3Yy €€ pEeLICHHs, HAaXOAUTh apTyMEHTHI I JO0Ka3aTelIbCTBa
CBOMX YTBEP:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAJIM3UpOBaTh MOJYYCHHbIE B XOJE pEUICHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIOBUSIX;

CTaBUTh W (OPMYIUPOBaTH COOCTBEHHBIE 3aJadyll B 00pa30BaTEILHOM
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KHU3HECSITSIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXOAbI U PEIICHNUS;

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

Pabora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMH TOJIy4eHUs WHPOpPMAIUU (PU3UIECKOTO CONEpKaHUS 3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaju3,
CUCTEMAaTH3allMI0 ¥ HWHTEPIPETalni0 MHPOPMAIMU Pa3IMYHBIX BHUIOB U (Popm
NIPEICTABIICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMALIHH;

UCIIONB30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHM B PEUICHUH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3aI[MOHHBIX
3aJa4 ¢ COONIoIeHHeM TpeOOBAaHUN DSPrOHOMHUKHM, TEXHHKH O€30MacHOCTH,



TUTHEHBI, PECypCOCOEpe)EeHUsI, TPaBOBBIX H OJTHUYECKHX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCTHI (PU3UYECKOTO COAEpXKAHUS B PA3IMYHBIX (QopMarax cC
yu€TOM Ha3zHAYCHHsI MHPOPMAITUH U 11EJICBOU ayAUTOPHH, BHIOMpAst ONTHMAIBHYIO
dbopMy MpeAcTaBICHUS 1 BU3yaTu3alliu.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYHIECTBJISATh OOIIEHHWE Ha Yypokax (U3MKM U BO BHE-YPOUHOM
JEATEIIbHOCTH;

pacno3HaBaTb NPEANOCBUIKM  KOH(JIMKTHBIX CHUTyallud W CMsI4aTh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHs C MCIOJIB30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATh U KMCIOJIb30BAaTh NPEUMYIIECTBA KOMAHIHOW W WHIUBUILYAIBHOU
padoThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEN KaKJI0I'0 YjIeHA KOJIJICKTUBA;

IIPUHUMATh  L€JIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacnpenensaTh poiau € YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3yIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe AeiicTBUSA
Camoopranuzamnus:

CaMOCTOSITENIFHO OCYILECTBIATh MO3HABATENIbHYIO AESTENIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOATEJIBHO COCTABJIAITh IUIAH PELICHHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEW U MPEANIOYTEHUI;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsATh paMKH y4eOHOTO NPEeIMETa Ha OCHOBE JIMYHBIX [TPEANOYTEHUN;

JienaTth OCO3HAHHBIA BBIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PEILIECHHUE;



OIICHUBAThH IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (hOPMHUPOBAHUIO U TPOSIBJICHUIO J3PYAUIMA B 001acCTH
(bU3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€STEIIbHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IIEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedieKCHMH KaK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX TMPOIECCOB, HMX PE3yIbTaTOB H
OCHOBaHUI;

UCIIOJIb30BATh MPUEMBI peIICKCUU ISl OLICHKU CUTYyallud, BEIOOpa BEPHOTO
pEIICHMS;

YMETh OIICHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATHh PEIICHUS IO WX
CHUKCHHUIO;

NpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMpPH aHalM3e pe3yibTaToB
NEeATETbHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporecce nocTmwKeHUS JTHUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIIEHCTBYETCS AMOIMOHATBHBIH WUHTEJICKT, MIPEAnoIararomii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHOMN CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBATBCS K
HYMOITMOHAIEHBIM U3MEHECHHSIM H TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTMDKCHHIO IEITH H
yCrexy, ONTUMH3M, WHHUIIMATHBHOCTh, YMECHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIFHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 IIPU OCYIIECTBICHUH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIONINX CIOCOOHOCTh BBICTPANBATH OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3pemiaTh KOHPIUKTHI.



IHNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTh Y OOYJAIOIUXCSI YMECHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKOU ACATEIbHOCTH JIIOJICH;

YYUTBIBATh TPAHMIBI TPUMEHECHHS M3YyUYCHHBIX (U3HUYECKUX MOJCICH:
MaTepHabHas TOYKa, MHEPIIHAIbHAS CHCTEMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIH CTPOCHHUS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacro3HaBath (U3UYECKHUE SABJICHUS (MPOIECCh) U OOBSICHATh MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KMHETUYECKOW TEOPUHM CTPOCHHUS BENIECTBA U
ANEKTPOJAMHAMHUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWKCHUE 10 OKPY>KHOCTHU, HWHEPIUs,
B3auMoOJIelicTBUE Tell, Tu(dy3us, OPOYHOBCKOE JIBI)KEHHE, CTPOSHUE >KUIKOCTEH
1 TBEPJIBIX TEJ, H3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUHN ), TEIJIOBOE
PaBHOBECHE, WCIIAPEHUE, KOHIECHCAIMS, IUIABJICHUE, KPUCTAJUIN3AIMs, KUIICHUE,
BJIAKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HAarpEBAaHUU B 3aKPBHITOM
COCyZ€, CBS3b MEXKAY MapaMeTpamMy COCTOSIHMS Ta3a B H30Ipoleccax,
AJIEKTPU3ALUS TEJ, B3aUMOJICCTBUE 3aPSII0B;

OMMUCBHIBATh MEXAHUYECKOE JBM)KCHHE, HCIOJb3Yys (U3NYECKUE BEIIMYMHBIL:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
MMIYJIC Te€Jla, KNHETUYECKasd dHEPrusi, MOTCHUUAIbHAA DHEPTUS, MEXaHUYECKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bU3MYECKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS W €IWHUIIBI,
HaXOoJUTh (OPMYJIbI, CBSA3BIBAIONINE MAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJIMUUHAMM;

ONUCHIBATh M3YYECHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCTIONIB3Ysl (DM3UYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKAsl YHEPIUsl XaOTUUYECKOTO JIBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEpPrusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBHUTATENs; MpPH OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCMOJIB3YEMbIX BEJIMYMH, HX
o0O3HAUeHUsS W EAWHUIIBI, HAXOAUTh (OPMYJIBI, CBS3BIBAIONINE JaHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUNHAM;

ONHUCHIBAaTh U3YYEHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BEIUYMHBI: JICKTPUUECKUN 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, PAa3HOCTh MOTEHIIMAJIOB;



NpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEIIMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTAHHYI0 (M3UYECKYIO BEJITMYHHY C APYTUMH BEIHYNHAMU,

aHaJU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKHE
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHITUN CYTEPIIO3UIIMA CHJI, TPUHITUI DPABHOMPABHS WHEPIUATHHBIX CHUCTEM
OTCU€Ta, MOJICKYJAPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, TI'a30BbIC
3aKOHBI, CBS3b CpPeHEH KMHETHYECKOM PHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsiia, 3akoH KyioHa, Mpu 3TOM pa3nuyaTh CIOBECHYIO
(GOpMYITHMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3audaTh YCJIOBHs UX OE30MMaCHOTO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopmyupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIIOKEHHOTO OOOPYIOBaHHUS, IMPOBOJIUTH OIBIT H
bopMyIUpOBATH BHIBOBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJICNOBAaTh  3aBUCHUMOCTH  MEXIYy (U3HUYECKUMH  BEIUYMHAMHU  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUpOBaTh PE3yIbTAThl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIe TaOJIUIl ¥ TPpa(hUKOB, J€NIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICI0OBAHNUS,

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCICTOBAaHUM B
paMKax y4eOHOTO OJKCICPUMEHTa, YYeOHO-UCCIICNOBATEILCKOW W IMPOCKTHOM
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCITOJNIB3YsI (PU3UYECCKUE 3aKOHBI M TIPUHIIMITEI, HA OCHOBE aHaJM3a YCJIOBHS 3a/1a4u
BBIOMpaTh (DU3NUECKYI0 MOJEIb, BBIACIATh (YU3NUECKUE BEIUYHUHBI U (HOPMYIIBI,
HEOOXoaMMbIe i €€ PEIIeHUs, TPOBOAUTh PACUYEThl M OICHUBATH PEaTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UUECKON BEIIMUNHBI,



pemaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUYHBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHUH  y4eOHBIX  3a7a4  COBPEMEHHBIC
nH(OPMAIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSIpHON MHGOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU aHATTU3UPOBATH MOIydaeMyto HH(POPMAIIHUIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBACHEHHE MPOIECCOB OKPYXKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCITIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEeHUH ¢ MPUOOpPaMU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeAE;

paboTarb B TpYIIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITENBHOCTh B HECTAHAAPTHBIX CUTYALUSIX, aJI€KBATHO OLIEHUBAThH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIJIEMBI.

K konmy oOyuenus B 11 kiacce mnpeameTHbIE pe3ylbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATENBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUS M3YYEHHBIX (U3UUYECKUX MOJEINeH:
TOYEYHBIN JEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHbIN UCTOYHHMK CBETA, A/lepHas
MOJieJb aToMa, HYKJIOHHAsh MOJIE€Jb aTOMHOTO siipa MpH pPElIeHUU (PU3NUECKUX
3a/ay;

pacno3HaBaTh (pu3MUECKHe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (PM3HKH: DJIEKTPUUYECKAs] TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
IPOBOJHUK C TOKOM U JBIXKYIIUHCS 3apsii, 3JEKTPOMarHUTHbIE KoJeOaHus U
BOJIHBI, TPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETAa, OTPaKEHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alMs CBETa, JUCIEpPCUsi CBETa,
doTornexrpudeckuit 3GpdexT (hoTtodddekrt), cCBeTOBOE NaBiieHNne, BOZHUKHOBEHHE
JUHENYaToro CHEeKTpa aroMa BOJOpPOAA, €CTECTBEHHas M HMCKYyCCTBEHHas
PaAOaKTUBHOCTD;



ONHCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) H
AIIEKTPOMArHUTHBIC SIBICHUSA (MPOLIECCHI), HCIONB3YAd (PU3NYECKUE BEITUUHHBIL:
AIEKTPUYECKUN 3apsijl, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, IIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHAYKIOUS MarHATHOTO MOJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYIIKW, 3HEPrUsl 3JEKTPUYECKOIO0 M MArHUTHOrO IMOJEH, NMEepHOoJ M 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiii M CUjla TOoKa B MPOIEcce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOsSTHUE U
ONTUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUIMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M €AMHMIIBI, YKa3bIBaTh
(GopMysbl, CBA3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJINYMHAMU;

ONMCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIB3Ys
(¢u3NYecKue BEIMYHUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUsl U UMITYJIbC (POTOHA, IEPUOJ TOJTypacaia, SHEPTUs CBSI3H
aTOMHBIX SIZIEp, TNPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHUILIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL;

aHANIM3UPOBaTh (PU3MYECKHE TMPOLECCHl U SIBJICHUSA, UCIONb3Ys (PU3HUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTIO U NapaJLIEIbHOTO
COCOVMHEHUSI IPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKIUH, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUS! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHEHMsI DHEPruH, 3aKOH COXPAaHEHUsI HMMIIYJIbCa, 3aKOH COXPAHECHHS
AIIEKTPUYECKOTrO 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YHCIIA, MOCTyJaThl bopa,
3aKOH paJMOAaKTUBHOIO pacnaja, pu 3TOM pa3InuyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
NPUMEHUMOCTH;

ONpEENATh HANIPaBJICHUE BEKTOPA MHIYKIIMM MATHUTHOTO IOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amnepa u cuisl JlopeHua;

CTPOUTh U OIUCHIBaTh H300paKEHUE, CO3[aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIEPUMEHTHI 10 MCCIENOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX UM KOCBEHHBIX H3MEPEHUH: NpPHU 3TOM
dbopmynupoBath MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBAaHUS, MPOBOIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIBI,



OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJNb30BaTh HW3BECTHHIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3NYECKUX BEIUMYMH C HCIIOJIb30BAHUEM
OpsIMBIX M3MEPEHMH: INpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBATh
pe3yNabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpaduKoB, JenaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEJECHUM UCCIEIOBaHUM B
pamMKax Yy4eOHOTrO SKCHEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIB3YS (hU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 331a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYMHBI U (HOPMYIIHI,
HEOOXoAUMbIE NJisi €€ PEIICHUs, TPOBOAUTH PAcUEThl M OLICHUBATh PEaJIbHOCTb
MOJIy4YEeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIUYUHBI;

penaTh KaueCTBEHHbIE 331a4i: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMNOpPOM HA HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U TIPEJICTABJICHUS YYCOHOW U HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MACHOr0 HUCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAaHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTatb B TpYyIIE C BBIIOJHEHUEM pPAa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIpyHIbl, PAlMOHAIBHO pAaCHpenesaTh OO0S3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYaLMSIX, aJIEKBATHO OLICHHBATh
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 1 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 1
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [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 19
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 11 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL ! 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 6 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 13 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 13
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 15 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMAarHUTHbBIE 3 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 12 2 https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 35

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 5 1
OTHOCHUTEIbHOCTH https://m.edsoo.ru/7f41¢c97c
Hroro mo pazneny 5
Paznen 4. KBAHTOBASI ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 8 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 11 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

27

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngg;ﬁf;;grouﬁ £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 10 ngg;ﬁfg;grouﬁ £41097¢
Htoro no paznemny 10
PesepBHOe Bpemst )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102



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

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara uudgposbie

Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypchl

dusnka — HayKa O MPUPO/IC.

1 Hayunsie MCT(}),K bl nofHapHIfﬂ 1 bubmorexa HOK

o A https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIero MUpa
MexaHn4ecKoe IBUKCHUE.

5 OTHOCHUTEIBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
nerokeHus. [lepemernienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

3 PaBHOYCKOpEHHOE NPAMOIUHENHOE 1 bubnnorexka [JOK
JIBUKECHUE https://m.edsoo.ru/ff0c372e

4 CBoOopaHoe majeHue. Y CKopeHue 1 bu6mmoreka [IOK
CcBOOOIHOTO ITaJECHUS https://m.edsoo.ru/ff0c39cc

5 Pemrenue 3a1au Ha paBHOYCKOpPEHHOE 1 bubnmnorexa [JOK
MPSIMOJIMHENHOE JIBUKECHHE https://m.edsoo.ru/ff0c33e6
KpuBonuHeliHOE ABUXKEHUE.

6 I[I];I/I)KCHI/IC Mare ianLHoﬁ TOYKH 10 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
bu6mmorexa [IOK
7 I1 K 1
posepotias padota Kunewarixa https://m.edsoo.ru/ff0c3620
[Tpunnun otHOCHTENbHOCTH [anmumest.
bu6mmoreka [IOK
8 WNHepuuanbHble CUCTEMBI OTCUETA. 1

IlepBb1it 3akoH HbroTona Bropon

https://m.edsoo.ru/ffOc3be8
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3akoH HprotoHa

Tpetuii 3akon HerotoHa nst

bu6mmoreka [IOK

9
MaTepualbHON TOUkHM Penienue 3amnau https://m.edsoo.ru/ff0c3be8
3aKoH BCeMHUpHOro TsaroreHus. Cumna

10 TspkecTd. IlepBas kocMudeckas bubmorexa OK

PP https://m.edsoo.ru/ff0c3d00
CKOPOCTH

1 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tela https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Ko dunueHT tpeHus.

12 Cuna clc)m OTI/IBneI({qu:{ IIpH BHE(CHI/II/I bubmorexa [JOK

P pr A https://m.edsoo.ru/ff0c3f76
TeJla B )KUJIKOCTH WUJIM Ta3e
[ToctynarensHoe U BpamareabHOe

13 JBIKEHHE a0COJIIOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmenTt cunsbl. I1lnedo cunbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElA

14 ITpoepounas pabota Cuibl. 3aKOHbI bubnnoreka [JOK
HrroToHa. https://m.edsoo.ru/ff0c3be8
NMnynec MmaTepuabHOM TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOUEK. bubnuoteka [JOK
Nmmynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHUE
PaGoTta 1 MOIITHOCTH CHIIBI.

16 Kunernueckast sHeprust MaTepuagbHON bubnnorexka [JOK
ToukH. Teopema 00 H3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEpTUu
[TorenmmansHas YHEPTHS.

bu6mmoreka [JOK
17 [ToreHimanbHast HEPTUs yIpyro

ne(OPMUPOBAHHOMN NMPY>KUHBI.

https://m.edsoo.ru/ff0c461a
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[ToTennmanpHas SHEPTHs TENa BOIU3U
ITOBEPXHOCTH 3eMIIN

18

IloTeHIManbHBIC U HEIOTCHIINAIBHBIC
cuiibl. CBA3b paboThHI
HEIOTCHI[UAIIBHBIX CHUJI ¢ U3MCHCHUEM
MEXaHUYECKOM IHEPTUN CUCTEMBI TEJL.
3aKOH COXpaHECHHSI MEXaHUYECKOH
SHEPTHH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478¢c

19

Jlaboparopuas padota «Vccienopanue
3aKOHa COXPaHEHUS
sHeprun»lloBTOpEeHNE TEMBI
Kunemaruka u fuHaAMHKA

20

21

22

KonTponbhas padota no teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHHUKE

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOU Teopun. bpoyHOoBCcKoe
neuxenue. JAuddysus

Macca MOIJICKYIIL. KoauuecTtBo
BemecTBa. IloctosHHas ABoraz[po

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

23

Uneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

24

25

Pemenue 3axa4 Ha OCHOBHOE
ypaBHeHue MKT

ITpoepounas pabora MKT. TemioBoe
paBHOBecue. TeMiiepatypa u eé€
U3MEPEHHUE. .

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

26

YpaBaenue MenzaeneeBa-Knanelipona

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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https://m.edsoo.ru/ffOc511e

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
28 M3onporiecchl B neaabHOM ra3e u ux bu6mmoreka [IOK
rpaduuecKoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
JlabopaTtopHas pabora «lccnenoBanue
29 3aBUCHMOCTH MEXIY IapaMeTpamMu
COCTOSIHHS pa3pEKEHHOTO ra3ay
30 Pemenwue 3a1a4 Ha U30TIPOIIECCHI
31 [IpoBepounas padota ["'a30BbIc 3aKOHBI bubnnoreka [JOK
Y U30IPOLIECCHI https://m.edsoo.ru/ff0c6230
BuyTpennss sneprus
TEPMOJIMHAMUYECCKON CUCTEMBI U
39 crroco0nI e€ n3MeHeHus. KoanuectBo bubmuorexa [JOK
TeIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTUsI OJJHOATOMHOTO UJI€aTHHOTO
rasa
VY nenbHas TENIOEMKOCTh BEIIECTBA.
33 KonuuecTBo TE€MI0TH NpH bubmorexa HOK
p . https://m.edsoo.ru/ff0c5¢c36
Terionepenaye. AauabaTHbIi mpoiecce
IlepBblii 3aKOH TEPMOJAUHAMUKHU U €TO
34 bi{ IEMGHGHI/IG K I/I3§H oreccaMm. Bropoi bubmmorexa [TOK
P P ' P https://m.edsoo.ru/ffOc5Sefc
3aKOH TEPMOJUHAMUKHI
35 [Tpunmun nevicteus u KT/ TernmoBoi bu6mmorexa [IOK
MAIIIHBI https://m.edsoo.ru/ff0c600a
O6o6matomuii ypok «MomnekynspHas bubnmnoreka [JOK
36
¢usuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
37 Pemrenue 3agau no reme

MonexymsipHas Gpu3uKa.
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TepmoauHaMuKa.

KounTponbhas pabota no teme

bu6mmoreka [IOK

38 M .0
«Moxexynapuas pusnka. Ocrosb! https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
39 [TapooOpa3zoBaHue 1 KOHJEHCAIIHSL. bubnmoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCHTEIIbHAS
40 BIQXXHOCTh Bo3ayXxa. HaceieHHbIN bubnuorexa LIOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Pemenue 3agau Ha BiaxxHOCTb.
41 Jlaboparopnas pabota OnpeneneHue
BJIQYKHOCTH BO3/TyXa
TBépnoe Teno. Kpucramimyeckue u
42 amMopQHbIC Tena. AHU30TPOIHS bubnnoreka [JOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctayuibl. COBpEMEHHBIE MaTePHAITBI
[1naBneHue U KpUCTATUIA3AIIMSL.
43 VY nenbHas TEmI0Ta MIIaBICHUS. bubnmnorexa [JOK
CyOnumariusi. YpaBHEHHUE TETIOBOTO https://m.edsoo.ru/ff0c6708
OanaHca.
[IpoBepounas pabora BrnaxHocTh
44 BO3/1yXa. YpaBHEHUE TEILJIOBOTO bubmmorexa LIOK
Ayxa. Ip https://m.edso00.ru/ff0c6820
Oananca.
OnexTpuszanus Tel. JNEKTPUIECKUN
45 3aps. JIBa BUJa 3JIEKTPUUECKUX bubmmorexa LIOK
DAL g P https://m.edsoo.ru/ffOc6bcc
3apsIoB
46 [IpoBOIHMKH, AUDIIEKTPUKHU U bubnnorexka [JOK

TTOJTYITPOBOTHUKH. 3aKOH COXPaHECHHUS

https://m.edsoo.ru/ffOc6bcc
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QJICKTPHUYCCKOTI'O 3apsaaa

B3aunmoneiicTBue 3aps10B. 3aKOH

47 Kyinona. ToueuHslil 3JIEKTPUYECKUI bubmmorexa [TOK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsi
Hanpsk€HHOCTD 3J€KTPUUYECKOTO
48 nojst. [IpuHImn cynepno3uiuu bubnnoreka HOK
AJIEKTPUYECKUX Moje. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cui 31eKTpocTaTuuecKoro
49 nond. [Torenuuan. Pasaocts bubnmorexa LOK
] ' https://m.edso0.ru/ff0c6f00
MIOTEHIIUAJIOB
[TpOBOIHUKY M TUIJICKTPUKH B
50 Z)J'IpeKT OCTaTHYECKOM noljie bubmorexa LHOK
p ' https://m.edsoo.ru/ff0c7018
JlysnexkTpudeckas MPOHUIIAEMOCTh
51 Onektpoémkocth. Konnmencarop. bubnmnorexa [JOK
DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c7126
JlaGopatopHnas pabora "HM3mepenue
59 AIEKTPOEMKOCTHU
KOoHJIeHcaTopa'"'Pemenue 3amay mo
teme KoHnieHcatop
[IpuHIMIT NENCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMHMPOBAILHOTO
53 anmnapara, CTpyHHOI0O IIPUHTEDPA.
DJIEKTpOCTaTUYECKAs 3alIUTa.
3a3eMIIeHHe AIIEKTPONpruOOpPOB
bubmuorexa [JOK
54 [IpoBepounas pabora DmeKTpocTaTuKa
POBep P P https://m.edsoo.ru/ff0c72c0
55 DNEKTPUUECKUH TOK, YCIIOBUS €TI0



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
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cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpspkenue.
Conporunenue. 3akon Oma jist
y4acTKa Lenu

56

[TocnenoBarenvHOE, MapaIebHOE,
CMEIIaHHOE COEUHEHNE
npoBoAHKUKOB. JlaboparopHas paboTa
«M3yueHne cMemaHHoOro CoeIMHeHUs
PE3UCTOPOBY

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

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO
Toka. 3akoH [ xoyns-Jlenna

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

58

3axon OMa i OJIHOM (3aMKHYTO)
anexTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«M3mepenne DJIC uctounnka ToKa u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

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

59

60

61

62

DneKTpOHHAs! TPOBOJAUMOCTh TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COIPOTHBIICHUS METAIIJIOB OT
teMieparypbl. CBEpXIpOBOIUMOCTh

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

ITonmynpoBOIHUKH, UX COOCTBEHHAS U
pUMecHast MpoBoAuMocTh. CBoMCTBA
p—n-nepexoxa. IloaynpoBogHUKOBBIE
npubopsI

DNeKTpUUECKU TOK B pacTBOpax U
pacriaBax 3JIeKTPOJIUTOB.
DneKTpoauTHYecKas JUCCOIMALUS.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DneKkTpon3

DJIEKTPUYECKUH TOK B ra3ax.
CamocTosiTenbHBIN 1

bu6mmoreka [IOK

63 HECaMOCTOSTENbHBINA pa3psan. MoisHus. 1 https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuueckue nprudopsl U

64 YCTPOMCTBA U MX PAKTHUUECKOE 1 bubnnoreka [HOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
Oo6o0maromuit ypok bubnnorexa [HOK

65 1
«NEKTPOUHAMUKA» https://m.edsoo.ru/ffOc88be
KonTponbhas padota no teme
«Qnekrpocraruka. [locrosHHbIN bubnuorexa [JOK

66 . 1
3JeKTpudecKkuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

67 PesepBHbIil ypok 110 Teme 1 bubnnoreka [JOK
"JnekTpoauHaMuka" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O600maronuii ypok 1 bubnuoreka [IOK
o reMaM 10 kacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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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

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie  IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
ITocTOsTHHBIE MATHUTEL K UX

1 B3auMoOciicTBUE. MarHuTHOE II0JIE. 1 bu6nmorexa LIOK
Bekrop MaruutHOM MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHON WHITYKITUU
MarsuTHoO€ 1oJjie TPOBOTHUKA C TOKOM.

OnbiT Opcrena. Bzaumoaelicteue
2 IIPOBOIHUKOB ¢ TOKOM JlaGoparopHas 1 1 Bubmiorexa OK
P " patop https://m.edsoo.ru/ff0c98fe
pabota "M3ydeHre MarHUTHOTO TIOJISt
KaTyIIKA ¢ TOKOM"

3 JleficTBE MarHUTHOT'O MOJIS Ha 1
MPOBOJHUK C TOKOM. Cuiia Ammepa
DNeKTpOU3MEpPUTENbHbIE TPUOOPHI.

4 JlabopaTtopHas pabota «lccnenoBanue 1 1 bubmuoreka [JOK
JIEMCTBUS MOCTOSHHOTO MarH1uTa Ha https://m.edsoo.ru/ff0c9acO
pPaMKy C TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha
5 JIBIK cs 3apsDKEHHYIO YaCTHIL 1 bubmmorexa TIOK
yHyro P o 4 https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cumnsl Jlopenua
Pemenue 3amay Ha cury AMriepa u CHITY bubnmnoreka [JOK

6 1
Jlopenna https://m.edsoo.ru/ff0c98fe

7 DOnexkTpomMaruuTHas HHAyKIUs. [loTok 1

BCKTOpPa MarHUTHOM HWHIAYKIUH.



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

Hamnpasnenve HHIYKIIMOHHOTO TOKA.
[IpaBuio Jlenua.

10

O J1C unaykuuun.3akoH
3JIEKTPOMAarHUTHOM MHAYKIuu Papanes

Pemenue 3amau. Jlaboparopnas padora
«HccrnenoBanue sBICHUS
AJIEKTPOMArHUTHON MHTyKIIHW))

NunykTuBHOCTS. SIBIIEHUE
camonnaykiuu. 3/1C caMonHayKIUU.
DHeprusi MarHUTHOTO MOJIsl KATYUIKHU C
TOKOM. DJIEKTPOMarHuTHOE IoJie

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

11

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSIHHBIE MarHUTHI,
JIEKTPOMArHuThl, JEKTPOJABUIaTEIb,
YCKOPUTEIIN JIEMEHTAPHBIX YaCTHII,
MHIYKIMOHHAs [1e4Yb

12

O6o0maromuii ypok «MaraHuTHoe moJe.
DNeKTPOMarHuTHAs WHIYKIIHUS)

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcab82

13

14

Kontponbnas paboTa mo teme
«MarautHoe 1noje. DJIeKTpOMarHuTHas
WHITYKITUS

CB00OIHBIE MEXAHUYCCKHUE KOJICOAHNUS.
VcnoBus BO3HUKHOBCHHS.
MareMaTU4eCcKUN MasTHUK.
XapaktepucTuku.l 'apmoHnUecKue
KoJieOaHus1. Y paBHEHNE TAPMOHUYECKHUX
KoneOaHui

bubnmnorexa LIOK
https://m.edsoo.ru/ff0cad58

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06

15

FapMOHI/I‘{CCKI/IC KOJIC6aHI/IH.ypaBHCHI/Ie



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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TapMOHHYECKHUX KOJICOaHUH.

16

17

18

JlaboparopHas padorta «/ccnenoBanue
3aBUCUMOCTH NIEPHOJIa MAJIBIX
KoJieOaHU# Tpy3a HA HUTHU OT JIJTUHBI
HUTU U MACCHI TPy3a»

JlnHaMuKa K01e0aTeIbHOTO JIBHYKCHUS.
Pemrenue 3agau.

[IpoBepouHas o TeMe MexaHu4ecKue
KOJIeOaHUsA

19

Konebarenbublit koHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs B
U/ICIHOM K0JIe0aTeIbHOM KOHTYpE.
AHanorus Mexay MeXaHH4eCKUMH U
AIIEKTPOMATrHUTHBIMHU KOJIEOaHUSMHU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cb820

20

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJICATHHOM KOJICOATSIIEHOM
KOHTYpE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

21

[IpencraBienue o 3aTyXaroMIHX
KoseOaHusX. BolHyKIeHHbIE
MexXaHM4YeCcKue Kojiebanus. Pe3oHaHc.
BI)IHY)KJIGHHI)IG BJ'ICKTpOMaFHI/ITHI)IC
KoaeOaHus

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

22

23

Pemenue 3aa4 Ha ipeBpaleHue
3HCpFI/II/I B BJIeK'I”pOMaFHI/ITHBIX
KOJIe0aHUAX

Ilepemennsbiit Tok. CUHYCOUJAJIBHBIN
[IEpEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

JICHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U
HaMpPsHKEHUs

24

25

26

Tpancdopmarop. [IponsBoxacrtso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SHEPTUU

Pemenue 3agau Ha [lepeMeHHbIN TOK U
TpanchopmaTop

YCTpOMCTBO U MPAKTUUYECKOE
MIPUMEHEHHE AJICKTPUICCKOTO 3BOHKA,
reHeparopa nepeMeHHOro TOKa, JTUHUN
AJIEKTpoIepead

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

27

DKOJIOrM4eCKHe PUCKU TIpU
MIPOM3BOCTBE IEKTPOIHEPTUU.
KynbTypa ncnonb3oBanus
3JIEKTPOIHEPI U B MOBCEIHEBHON
KHU3HU

28

[IpoBepounas pabota o reme
DeKTpOMarHuTHbIE KoJeOaH!s

29

MexaHudecKre BOJIHBI, YCIIOBUS
pacripoctpanenus. [lepuon. Cxopoctsb
pacTipoCcTpaHeHUS ¥ JITHHA BOJTHEI.
[TonepevHbIe ¥ MPOJIOJIEHBIC BOJTHBI

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

30

31

3Byk. CKkopocTh 3ByKa. [ poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka
DJeKTpOMarHuTHbIE BOJIHBI, UX

cBOMCTBa U cKOpocTh. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

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

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

32

HpI/IHIII/IHI)I PaaroCBA3U U TCICBUACHUS.



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

PasBurtue cpencrs cBs3u.
Pagnomnokanus

[ToBTOpenue u 06o0IIEHNE TEM

33
Konebanug u BoHEI
34 Pemenue 3amay o reme Kosebanus u
BOJIHBI
35 Konrponsnas pabdora «Konebanus u Bu6muotexa [JOK
BOJIHBID» https://m.edsoo.ru/ff0cc6f8
IIpsimonnBaeiinoe pacopocTpaHeHUE
36 CBpeTa B OZHOPO HIZ)fI cpe epToqeqHHﬁ bubnnorexa [JOK
AHOPO peae. https://m.edsoo.ru/ff0cd350
HWCTOYHHUK cBeTa. JIyu cBera
OTpakeHHE CBETa. 3aKOHBI OTPAKEHUS
37 cBera. [locTpoenue n3o0paxxeHuii B Bubmiorexa OK
’ p p https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
38 BHYTpeHHee oTpakeHue. [IpenenpHbIi bubnmorexa HOK
ymp p P https://m.edsoo.ru/ff0cd7f6
yTOJI IOJTHOTO BHYTPEHHETO OTPaKEHUS
39 Jlaboparopnast pabora «M3mepenue bubmuoreka [IOK
MOKa3aTesisi IPEJIOMIICHHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3obpaxeHuii B
40 nH3e. DopMyita TOHKON JIMH3EI bubnnorexa [JOK
- POPMY. ' https://m.edsoo.ru/ff0cddle
VBenn4eHne JTNH3EI
41 Jlaboparopnas pabota «Vccrnenoanue
CBOMCTB M300payKEHUN B TMH3AX)
42 Pemenwe 3a1a4 o reoMeTpUIECKOM
OIITHKE
43 JHucniepcus cBeta. CIIOKHBIN COCTaB

oenoro ceera. L{Ber.



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

44 Wutepdepennus cera. Audpaxius Bu6muotexa [JOK
ceera. JludpaknnonHas pemérka https://m.edsoo.ru/ff0ced22
45 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
46 OnTuyeckue MpuOOPHI U YCTPOUCTBA U
yCIIOBUS UX 0€30MaCHOr0 MPUMEHEHUs
47 [TpoBepounas pabora OnTHka
['panuIpl TPUMEHUMOCTH
48 KJIacCu4eckoi MexaHuku. [TocTymnarel bubmmorexa [JOK
. ' Y https://m.edsoo.ru/ffOcf862
CHEIMAILHOW TEOPUN OTHOCUTEILHOCTH
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
49 3ameJIeHHe BPEMEHH U COKpAILEHUE bubmmorexa [JOK
g P patt https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYJIbC PEISATHBUCTCKOM
50 yacTUIbl. CBsA3b MAcChl C SHEPTHEN U brbmmorexa LTOK
HBL p https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPIHsl OKOS
[ToBTOpeHue 1 0000IIIEHNE TEMBI
o1 OnTuka. OCHOBBI TEOpUU
OTHOCHUTEIIEHOCTH
Kontponbnas padota «Onrtuka.
52 OCHOBBI CTICTIHATLHOUW TEOPUH brbmmorexa [TOK
1 p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
53 ®oronsl. opmyna [Inanka. DHeprus u bubmuorexa [IOK
UMIyNbC HOTOHA https://m.edsoo.ru/ffOcfel6
54 OTKpBITHE U HCCIIEIOBAHNE but6mmorexa [IOK
dotorddekra. Onwitel A. I'. Cronerosa https://m.edsoo.ru/ffOcffc4
55 3akonbl portorddexra. YpaBHeHUE bubnmnorexa [JOK

OitamTeliHa 11 potodrddexra.

https://m.edsoo.ru/ff0d015e
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«Kpacnas rpanuna» ¢potosrpdexra

56 Pemenue 3amau Ha poTodddext
57 Hasnenue ceera. Onwitsl [1. H. bubmmoreka [JOK
JleOeneBa. XuMHUUECKOE JE€IiCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue ycTpoucTBa u
58 MIPAKTUIECKOE TPUMEHEHUE:
(dboTodreMeHT, POTOAATYNK, COTHEUHAS
Oatapest, CBeTOINO
59 Pemenue 3agad mo reme «1E€MEHTHI bubmuoreka [{OK
KBAHTOBOM ONTHKW)) https://m.edsoo.ru/ff0d0302
50 [IpoBepounas padbora DIeMEHThI
KBaHTOBOM OITHUKHU
Monens aroma Tomcona. OIbITEI
61 Pesepdopa o paccessHUIO 0-4acTHI bubmmorexa [IOK
pHOP P ' https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNnb aToMa
bubmmoteka IIOK
62 IToctynaTer bopa
y P https://m.edsoo.ru/ff0d0afa
W3nydenne u noriomieHue (OTOHOB
63 I I/I}ll'lqe €X0JIe aToMa C 0 H(()bro OBHSI bubmorexa HOK
P pexol N 8 P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Opyroi. Buasl ciekTpoB
BosmoBele cBoiicTBa YacTHIl. BOIHEI e
64 Bpoitns. KopnyckynspHo-BOTHOBOM bubmuorexa [JOK
nyanu3M. CIIOHTAHHOE U BBIHYKJIEHHOE https://m.edsoo.ru/ff0d0ca8
M3ITydeHue
OTkpbITHE PaTUOAKTHBHOCTH. OTBITHI
65 Pezepdopaa mo onpeaenennio cocrara bubmmorexa [JOK
POOPA pel https://m.eds00.ru/ff0d0fd2
PaJIMOAKTUBHOTO U3TyICHUS
66 PannoakTuBHBIE IPEBpAIICHHUS.



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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IIpaBuna cmenienusl.

67

68

Pemenue 3a1a4 Ha paiOaKTUBHBIE
MpeBpaIieHus

3akoH PaaruO0aKTHBHOI'O pacliaaa

69

70

71

72

73

Pemenue 3amay Ha 3aK0H
paarOaKTUBHOIO pacnaja

CgoiicTBa anbda-, 6era-, raMma-
U3Iy4YCHUs. BimsHue painoakTHBHOCTH
Ha )KUBBIC OPTAHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacna.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inydenue

DHeprus cBA3M HYKJIOHOB B S7pe.
SnepHble peakuuu. S nepHelil peakTop.
[Tpobnemsbl, MepcreKTUBHL,
JKOJIOTUYECKHE ACIIEKTBI A1EPHOMI
JHEPIreTUKU

Pemenne 3ama4d Ha OHCPTHUIO CBA3HU
HYKJIOHOB B Ap¢C

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

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

74

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
pErucTpanmu JI€MEHTAPHBIX YACTHII.
Kpyrisiii cton «®yHnameHTanbHble
B3auMoaercTBug. ENTMHCTBO
(bu3MUeCKOil KapTUHBI MUPA

but6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

75

[ToBTOpEeHME M 0000IIIEHNE TEMBI
®du3uKa aTOMHOTO fAJIpa



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

76

[TpoBepounas pabora Ou3nKa aTOMHOTO
sapa

77

78

[ToBTOpEeHME U 0600IIIEHUE TEMBI
KBanroBas ¢usuka

Kontponbnas padora KBantoBas
¢buzuka

79

Bun 3Bé3aroro Heba. Co3Be3ausi, spKue
3BE3/Ibl, TUIAHETHI, UX BUIUMOE
neukeHue. CoaHevyHas cuctema

80

81

Connne. ConHeuHass aKTHBHOCTb.
Ncrounuk sHepruu CosHua u 3BE3]1

3BE3/1b1, UX OCHOBHBIE XapAKTEPUCTUKU.
3BE3/1bI INIABHOM MTOCIIEI0BATEIBHOCTH.
Bnytpennee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPEACTABICHUS O
MIPOUCXOXKACHUH | dBoJoIK COHIA 1
3BE3]T

82

83

84

Muneunsiii Ilyte — Hama I'anakTuka.
[Tonoxenue u apmxenne CoyHLa B
lNamaktuke. I'amakTukn. Y€pHbIe BIPHI
B s/Ipax raJakTHK

Bcenennas. Pazberanue ranakTuk.
Teopus bonbmoro B3peiBa. Penukrosoe
n3nydeHne. MeraranakTuka

HepeI_HCHHBIe HpO6HCMBI ACTPOHOMHUU

85

86

[TpoBepounas paborta «IJIeMEHTHI
aCTPOHOMUU U aCTPOPUIUKK»

Oo6o06uaromuit ypok. Ponb puzuku u




ACTPOHOMUHU B H3KOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH chepax NesaTeTbHOCTH
YyeJIOBeKa

O6o6maromuii ypok. Pois u Mmecto

87 (U3MKN ¥ ACTPOHOMHUH B COBPEMEHHOM 1
Hay4YHOH KapTHUHE MUpPa
O6o06maromuii ypok. Ponp pusnueckoit

88 TeopuH B (HOPMUPOBAHUU 1
MIPEJICTABICHUH O PU3NICCKOU KapTHUHE
MUpa
O6o6matromuii ypok. Mecto

89 ¢bu3nvecKoil KapTHHBI MUpa B 001IEM 1
psLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOIE

90 IToBTOpenue Tembl OCHOBBI 5
JIEKTPOAMHAMUKHI

91 IToBropenue Tembl Konebanus U BOJIHbI

92 [ToBropenue Tembr OnTHKA

93 IToBropenue Tembl KBanToBas pusnka

94 PesepBHbIil ypok. MarautHoe noie. 1
DNeKTpOMarHuTHAs HHIYKIIUS

95 PesepBHblitl ypok. OnTrka. OCHOBBI 9
CMEeLUANBbHON TEOPHH OTHOCUTEIEHOCTH

96 Pesepnbiii ypok. KBantoBas ¢pusuka. 9 bu6muoreka [IOK
DeMeHTBl aCTPOHOMHUU U aCTPOPHUIUKU https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






