MUWHHUCTEPCTBO IMPOCBEIEHUA POCCUNCKOM ®EJEPAIIIN
MuHuCTEpPCTBO 00PA30BaAHMS M MOJIOAEKHOM MOJUTHKU CBepaI0BCKOM 00J1aCTH
r. EkatepunOypr

MAQY COHI Ne208 ¢ yriy0JeHHbIM H3yYeHHeM OT/IeIbHbIX IPeIMETOB

R .
- g,
'f/ Héq C \,\\\)‘ .
HOEPAZ AL @,
BL?;T- Ls \}\u
’J-« \\
N 7 -\\

N

L

PABOYAS IPOTPAMMA
(ID 5543019)

yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»

s ooyuarommxcst 10-11 kmaccoB

ExatepunoOypr 2024



IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoOBHS Ha YpPOBHE CpeOHEro oO0IIero oO0pa3oBaHMS
pazpaboTaHa Ha OCHOBE TIOJIO)KEHUH U TpeOOBaHH K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
oOpasoBarenbHON Mporpammebl, npeacraBieHHbx B GI'OC COO, a Takxke ¢ yuérom (denepanbHOM
paboueil mporpaMmbl BOCHHUTAHUS M KOHICIIMHM MpernojaBaHus ydeOHoro mpeamera «Du3MKa» B
oOpa3zoBaTenpHBIX  opraHu3anmsx  Poccuiickoir ~ ®exepauuu,  pealu3ylOIIUX  OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Copep:xanue mporpaMMmbl Mo (usukKe HampaBieHO Ha (OPMHpPOBAHHE ECTECTBEHHO-HAYyYHOU
KapTuHbl Mupa oOyuarommxcst 10—11 xmaccoB npu obyueHnn ux Qusnke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-ACATEIBHOCTHOTO mojaxoja. IlporpamMma mo ¢u3mke COOTBETCTBYET TPeOOBaHUSIM
OI'OC COO k IMIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yJibTaTaM
oOyueHusi, a TaK)K€ YYHMTHIBAET HEOOXOJUMOCTh peaIU3allMi MEXKIIPEIMETHBIX CBsi3ed (U3HKU C
€CTeCTBEHHO-HAYUYHBIMU yYEOHBIMU MpeaMeTaMu. B Hell ompenessitoTcsi OCHOBHBIC LENU H3YyYeHUS
¢u3MKM Ha ypOBHE CpeaHero oOmero oOpa3oBaHUs, IUIAHUPYEMbIE PE3yJIbTaThl OCBOEHHUS Kypca
(bU3HUKYN: THYHOCTHBIE, METANPEAMETHEIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3uKe BKIIOYAET:

® [IaHUpyEeMble Pe3ydbTaThl OCBOCHMS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM YHCIE

MIpeIMETHBIEC PE3yIbTaThI MO rojiaM O0yUeHUS;

e cozaepxkanue yueOHoro npeamera «Pusnkay mo rojgaM oOydeHusl.

du3nka Kak Hayka O HamOosee OOImMX 3aKOHAX NPHUPOJBI, BBHICTYNAs B KayecTBE Y4eOHOTO
IpeiMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIaJ] B CHUCTEMY 3HaHUH 00 OKpYKalOIeM MUpE.
IkonbHBIA Kypc GU3NKA — CHCTEMOOOPA3YIOMIMHA ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB,
MOCKONIbKY (hU3MUecKHe 3aKOHBI JIeKaT B OCHOBE MPOIECCOB U SBIICHUH, H3Yy4aeMbIX XUMHEH,
Ouonorueit, gusuueckorr reorpadueit u acrpoHomueil. Mcmnonp3oBaHHEe M aKTUBHOE MPUMEHEHUE
¢bu3MYecKUX 3HAHUH ONpeAessieT XapakTep W pa3BUTHE pPa3sHOOOpas3HBIX TEXHOJOrHid B cdepe
SHEPreTHKH, TPAHCIOPTa, OCBOEHMS KOCMOCA, IIOJYy4YEHHS HOBBIX MAaTE€pHAOB C 3aJaHHBIMU
CBOWCTBaMM M JApyrux. M3yueHue (pU3MKU BHOCUT OCHOBHOW BKJIaJ B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHON KapTHHBI MHpa oOyyaromuxcs, B (OpMUPOBAHHE YMEHHH NPUMEHATh HAayYHBIH METO[
MO3HAHUS MPYU BHINOJIHEHUH UMHU Y4EOHBIX UCCIIEI0BaHUM.

B ocnoBy kypca ¢usuku s ypoBHSA CpeaHEro oOmiero oOpa3oBaHHUsS TOJOXKEH psAll UICH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBHHM C HEW KypcC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT Marepuall M3 BCEX pa3lieloB (U3MKH, BKIIOYAET KaK BOIPOCHl KJIACCHUUECKOH, Tak M
COBpEMEHHOM (pU3HUKH.

Hoes ecenepanuszayuu. B cooTBeTCTBUM C Hel Marepuan Kypca (U3MKH OOBEIUHEH BOKPYT
¢usnueckux teopuil. Benymum B Kypce siBisieTcst pOpMHUpPOBaHUE IMPEJCTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaT€puH, BEIIECTBE U MOJIE.

Hoea cymanumapusayuu. EE peanuzanus mpeArnojaraeT HCIONb30BaHHE TI'yMaHUTapHOTO
noTeHIMana (pU3NIYECKOM HAayKH, OCMBICICHUE CBSI3U Pa3BUTHS (U3UKU C Pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M HKOJIOTHYECKUMHU MPOOIeMaMH.

Hoesa npuknaomnoii nanpaenennocmu. Kypc QU3MKHM mpeamnojaraeT 3HaKOMCTBO C IIHPOKUM
KPYroM TEXHHYECKHX U TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes  osxonoeusayuu  peanusyercs TOCPEICTBOM  BBEAEHHUS 3JEMEHTOB  COJEpXKaHMA,
MOCBAIIEHHBIX 9KOJIOTUYECKUM MPpOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSA3aHBI C Pa3BUTHEM TEXHUKHU
U TEXHOJOTuH, a TaKxke OOCYKIeHUs MpoOJiieM paluOHAIBLHOTO MPHUPOJONOIL30BAaHUS U
9KOJIOTMYECKOM 0€30M1acHOCTH.



CrepXHEBBIMH DJIEMEHTaMH Kypca (U3MKM Ha YypOBHE cpenHero oOmiero oOpa3oBaHHS
ABNSAIOTCS  (pusmueckue Teopuu (POpMHpPOBaHHME TIPEACTABICHUH O CTIPYKType TOCTPOCHHUS
¢busznueckoil Teopuu, podAM (PYHAAMEHTAIBHBIX 3aKOHOB U TNPUHLMUIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJIE, PaHULIAX TPUMEHUMOCTH TEOPUA, JIJIsl OTMUCAHUS €CTECTBEHHO-HAYUYHbIX
SIBJICHUH U MPOIIECCOB).

CuCTeMHO-eSITETbHOCTHBI MOAX0A B Kypce (U3MKH pealu3yercs IMpexJe BCEro 3a CUET
OpraHM3alii SKCIEepUMEHTAIbHON JedaTenbHOCTH oOyuarommxcs. Jlisg 06a30BOro ypoBHsS Kypca
(GU3UKM — O5TO HCIOJIb30BAHHE CHCTEMbl (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIEPUMEHTOB U
71abopaToOpHBIX paboT, KOTOPBIE B IporpamMme o pU3uKe 00beIMHEHBI B OOIINNA CIIMCOK YUEHUYECKUX
NPaKTUYECKHX padoT. Beinenenue B ykazaHHOM MepedHe Ja0opaTOpHBIX paboT, MPOBOAUMBIX IS
KOHTPOJISI W OIICHKH, OCYIIECTBIIETCS YYaCTHMKaMH OOpa3oBaTEIbHOTO MpoIlecca HCXOAS W3
0COOCHHOCTEH MIIaHUPOBAaHUS U OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu aToM obecrieunBaeTcs OBIaIeHUE
OOy4alolMMUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIE W3MEPEHUS, HCCIEIOBAHUS 3aBUCHUMOCTEH
(U3NYECKUX BETUYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEITI0KEHHBIX THIIOTES.

Bosbioe BHHMaHME yJenseTcsl PeHIeHUI0 PacYETHBIX W KAUYeCTBEHHBIX 3a1ad. [Ipu 3ToM juis
pacuéTHBIX 3aJay TMPUOPUTETOM SIBISIFOTCS 3alaydl C SBHO 3aJaHHON (PU3UYECKOW MOJEINbIO,
MO3BOJISIIOIINE MPUMEHSATh U3yYEHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3zelia Kypca, Tak
U UHTETPUPYS 3HAHUS W3 pa3HBIX pasnenoB. {1 KadecTBEHHBIX 3a7ad HPUOPUTETOM SBIISIOTCS
3aJaHug Ha OOBSCHEHHE NMPOTEKAaHWs (U3UYECKUX SBICHUH M TIPOIECCOB B OKPYKAIOUICH >KU3HHU,
TpeOyromire BpIOOpa pU3ndeckoil MOAETH 7Sl CUTYalllH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpeboBanusimu GI'OC COO k mMaTepHambHO-TEXHHUYECKOMY 00eCHEUEeHUIO
yaeOHOro mporecca 0a30BBI ypoBEHb Kypca (PU3WKH Ha YpOBHE CpPEIHEro OOIIero oOpa3oBaHHS
JOJDKEH M3YYaThCsl B YCIOBHUSX MPEIMETHOTO KaOMHETa (PU3UKU WU B YCIOBHSIX MHTEIPUPOBAHHOTO
KaOWHeTa MPeMETOB €CTECTBEHHO-HAYyYHOT0 LIUKIIa. B kabuHeTe GU3MKH JOMKHO OBITH HE00X0IUMOE
nabopatopHoe 00OpyIOBaHUE ISl BBIIOJIHEHUS YKAa3aHHBIX B MpPOrpamMMme Mo (U3UKE Y4EHUUYECKHX
[IPaKTUYECKUX PadOT U AEMOHCTPALIMOHHOE 000y I0BaHHE.

JleMoHCTpanmoHHOE 000pynoBaHue (POPMHUPYETCSI B COOTBETCTBUH C IPUHITUTIOM MHHAMAIIBH O
JOCTaTOYHOCTU M 00ECHeunBaeT MOCTAaHOBKY MEPEUYMCICHHBIX B MPOrpaMMe Mo (HU3UKE KIFOUEBBIX
JEMOHCTpallMi JUI HUCCIEAOBAaHUS M3y4aeMbIX SIBIGHMH U MPOLECCOB, SMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JIaGoparopHoe o0OopynoBaHUE Ul YYEHMUECKHMX IPaKTUYECKHX padboT (opMupyercs B BUIAEC
TeMaTUYeCKHX KOMIUIEKTOB U 00eCreunBaeTcs B pacuéTe OJJHOI0 KOMIUIEKTa Ha JIBYX O00Y4aroluXcs.
TemaTnueckue KOMIUIEKTBI J1a0OpaTOpHOro OOOpYIOBAaHUS JIOJKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJIOTOBBIX M IUQPPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPHUTENIBHBIX CHCTEM B BUJIE ITU(POBBIX JTabOpaTOpHUid.

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:

e (opmupoBaHUE MHTEpECa M CTPEMJICHUS OOYYaromMXCS K HayYHOMY M3YYEHHUIO IPUPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;
e pa3BUTHE TMPEACTAaBICHUH O HAydHOM MeToJle¢ IMO3HaHus U  (opMHpoOBaHHE
HCCIIEI0BATENILCKOTO OTHOILIEHUS K OKPY/KAIOLIUM SIBIICHUSIM;

e (opMHUpOBaHME HAyYHOTO MMPOBO33pEHHsI KaK pe3yibTaTa M3Y4YEHHS OCHOB CTPOCHHS
MaTepuH U GyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (dopMHUpOBaHME YMEHUH OOBSCHATH SBJICHUS C HCIOJb30BaHHUEM (PU3MUYECKUX 3HAHUM U
HAyYHBIX J0Ka3aTeIbCTB;

e (opMHUpOBaHME MPEACTABICHUN O pONU (PU3MKH Ul PAa3BUTHUS APYIHX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH.

JlocTukeHue THX 1efieil 00ecreynBaeTCsl pellieHneM CIeAYIOIUX 3a4a4 B MIPOLECCe N3YUECHUS
Kypca (U3MKU Ha YPOBHE CpeIHEro o0iero oopa3oBaHus:



® TpUOOPETEHHE CHUCTEMBI 3HAHUU 00 OOmUX (U3UYECKUX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpUAX, BKIIOYAs MEXAHHUKY, MOJEKYJISApPHYI0 (U3HMKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3MKY U IIEMEHTHI aCTPOPHU3UKY;
e (opmupoBaHUE YMEHUI MPUMEHSTH TEOPETUUYECKUE 3HAHUS AJI1 OOBSCHEHUS (PU3NYECKUX
SIBIICHUY B TIPUPO/JIE U JIUISI IIPUHATHUS IPAKTHYECKUX PEIICHUN B TTIOBCEIHEBHOM JKU3HH;
® OCBOCHHE CIOCOOOB PEIICHUS Pa3IMYHBIX 3a/1ad C SBHO 33/JIaHHON (PU3NYECKONH MOJIENbIO,
3aja4, MOJPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3/1aHue (PU3UUECKON MOAETH, aJeKBAaTHON
YCIIOBUSIM 33]1a4H;
e TmoHUMaHHWE (U3MYECKUX OCHOB U TMPHUHIIMIIOB JCUCTBUS TEXHUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOILIYIO CPEY;
® OBJIQJICHUE METOJAaMH CaMOCTOATEIBHOTO IUJIAHUPOBAHUS M TPOBEACHHUS (DU3UUECKHUX
AKCIIEPUMEHTOB, aHAIM3a M HMHTEpPHpeTaluud UHPOpPMAIUH, OIpeneeHHs] JTOCTOBEPHOCTU
MOJIYYEHHOTO Pe3yJIbTaTa;
e CO3JaHWe YCIOBUM JUIsl Pa3BUTHS YMEHUH MPOEKTHO-HCCIEA0BATENbCKOM, TBOPUYECKOM
JeSITEIbHOCTH.
Ha u3ydenune ¢usuku (0a30BbIi YPOBEHB) HA YPOBHE CPEAHETO 00IIEero 00pa3oBaHUs OTBOIUTCS
136 gacos: B 10 kmacce — 68 yacoB (2 yaca B Hezento), B 11 kimacce — 68 1acoB (2 yaca B HEJEINIO).
[Ipennaraemslii B mporpamme mo (u3MKe MepevyeHb JabOpPaTOPHBIX U MPAKTHYECKUX DPadoT
SBIIETCS PEKOMEHIOBAHHBIM, YUUTENb JIeTaeT BHIOOP MPOBEIEHUs JTa0OPATOPHBIX pabOT U OMBITOB C
y4€TOM MHJIMBUyaJIbHBIX OCOOEHHOCTEN 00Yy4aroIuXCsl.



COJAEP/KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®usznka u MeTObI HAYYHOI0 O3HAHUS
®uszuka — Hayka o npupozge. HayuHble MeTonbl IO3HAHMS OKpYyXarowmero wmupa. Pousb
HKCIEPUMEHTA M TEOPUH B IIPOIIECCE MO3HAHUS IPUPOIbI. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue pu3nueckux spjaeHUl u nporeccoB. Hayunsle runoressl. @usnueckue 3aKOHbI
u Teopuu. ['paHULIBI TPUMEHUMOCTH (U3NUECKUX 3aKOHOB. [IpuHIun cooTBeTcTBUS.

Pome m wMecro ¢usuku B (QOPMHPOBAHHUM COBPEMEHHOW HAy4YHOHM KapTUHBI MHpa, B
IIPAKTUYECKOU IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie ¥ U(GPOBBIC U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe arkeHHe. OTHOCHUTEIBHOCTh MEXaHHMYECKOro JBIKeHHs. CucTema oTcyéTa.
Tpaexropus.

[lepemenienue, CckOpocTh (CpemHsAsT CKOPOCTh, MIHOBEHHAs CKOPOCTb) U  YCKOPEHHE
MaTepUuaIbHOM TOYKM, WX NPOEKIIMH HAa OCH CHUCTeMbl KoopauHat. CloXeHue MepeMEelIeHUu |
CJIO)KEHUE CKOPOCTEH.

PaBHOMepHOE ¥ pPaBHOYCKOpEHHOE MPSMOJIMHEHHOE JBUXKEHHE. ['papuku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MIEPEMEIICHUS] MaTEPHAIbHOW TOUYKU OT BPEMEHH.

CBobOogHOE majzieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonuneiinoe npuxenue. [[BuxeHne MarepraibHON TOUKU IO OKPYKHOCTHU C TIOCTOSTHHOM IO
MOJYJII0 CKOPOCTBbIO. YTJIOBas CKOpPOCTb, JUHEIHas cKopocTh. llepmon u yactora oOpalleHus.
[lenTpocTpeMUTENbHOE YCKOPEHUE.

TexHuveckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CIUIOMETp, IBIKEHHE CHAps/IOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, WLTIOCTPALUS KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpoIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTATIBHO.

N3mepenne yckopeHus cBOOOHOTO MMaICHHUS.

HamnpaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO ONPEETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKAY ITYTSIMH, TMPOWIECHHBIMH TEJIOM 3a TOCIEI0BATEIHHBIC
paBHBIE MMPOMEXYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JIBIDKCHHH C HAYalbHOW CKOPOCTHIO, PaBHOM
HYIIIO.

N3ydenue nBuKEeHUS MIApUKa B BI3KON KHUIKOCTH.

N3ydenue nBuxkeHus Tea, OpOIMIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

[IpuHnnn otHocutenbHOCTH ['anmunes. IlepBeiii 3akoH HperoToHa. MHepunmanmbHBIE CUCTEMBI
OTCYETa.

Macca tena. Cuna. [Ipunnun cynepnozunuu cuil. Bropoii 3akon HerotoHa 1y MaTepuanbHOU
ToukHu. Tpernii 3akoH HprOTOHA JU1s1 MaTepHATIBHBIX TOYEK.



3akoH BceMupHoOro taroreHus. Cuna tsxectu. [lepBas kocmuueckas CKOpOCTb.

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

Tpenne. Bunsl TpeHust (mokosi, ckoibxeHus, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHUSl CKOJBXKEHUS M cuia TpeHus nokos. Koapduument tpenus. Cuna CONpPOTUBICHUS NpU
JBHKEHUH Tela B )KMIKOCTH WJIU rase.

[TocTynaTensHOE M BpaIlaTeIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TEA.

MOMEHT cuilbl OTHOCHTEIBHO OCU BpamieHud. [lmedo cuibl. YcinoBus paBHOBecUs TBEPAOIO
Tena.

TexHnyeckue ycTpolcTBa UM IPAKTUYECKOE IPUMEHEHHE: IOALIUIIHUKY, JABH)KCHHE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cuit.

CnoxxeHue CHil.

3aBUCUMOCTb CUJIBI YIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHeHHUE CUJT TPEHUS TIOKOS, KAUEHUS U CKOJIbKECHHUS.

Ycnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00OpasIle,
oT ux Aedopmarum.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl coXpanHeHUs 6 MeXAHUKE

Nmnynee MarepuanbHOM TOUYKM (T€na), CUCTEMbl MaTe€pHalbHbIX Todek. Mmmnynbc cunbl u
MU3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPaHEHUs UMITYyJIbca. PEaKTUBHOE IBUKECHHUE.

Pa6ota cuibl. MOLITHOCTh CHJIBI.

Kunernueckas sHeprust MarepuaabHOM ToukH. Teopema 00 U3MEHEHNUN KUHETUYECKOM HEPTUH.

[TorenunaneHas sHeprus. lloTeHuumanbHass 3HeEprus ynpyro aeGopMHpOBAaHHOW MpPY>KUHBI.
[TorennuanbHast SHEprys Tesa BOIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnuaneHble M HENMOTEHIMaNbHbIe CHJIBL. CBA3b pabOThl HEMOTEHLUHUAIBHBIX CHI C
M3MEHEHHEM MEXaHUYECKOM HEepPTuu CUCTEMBI Tell. 3aKOH COXPAHEHHUsI MEXaHUYECKOM dHEpruu.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpOWCTBA M INPAKTUYECKOE IPUMEHEHHME: BOJOMET, KOMNEpP, MNPYKUHHBIN
IIUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs NMITYJIbCa.

PeakTuBHOE ABUXKEHUE.

[lepexosa MoTeHIMATLHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydenne abCOIOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYECKO HHepruu Teja Ha MpHMepe
pacTsHKEHUs] PE3UHOBOIO KIyTa.

Paszpnen 3. MoaekyasipHasi pu3uKa 1 TEPMOAUHAMMKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI Meopul



OCHOBHBIE TOJOXEHUS MOJCKYISIPHO-KUHETUYECKOW TEOPUU M HX ONBITHOE OOOCHOBAHHE.
BpoynoBckoe nBmwxkenue. Auddysus. Xapaktep ABMKEHHS W B3aUMOJCHCTBUS YaCTHIl BEIIECTBA.
Mopnenu cTpoeHus: Ta3oB, )KMJIKOCTEH M TBEPABIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE
3TUX Mojeiel. Macca u pazmepsl mosiekys. KonnuectBo BemectBa. [loctosiHaas ABoraapo.

TernnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopens wupaeanibHoro raza. (OCHOBHOE YpaBHEHHUE MOJICKYJISIPHO-KUHETUYECKOH TEOpUH
UJealbHOTO ra3a. AOCOIIOTHAS TeMIepaTypa Kak Mepa CpeHell KMHETUYECKOW 3HEPTUU TEIIOBOIO
JB>KeHUA dactull raza. [llkana temneparyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHHE MeHeneeBa—
Knaneiipona. 3akon JlanpToHa. M3omporecchl B HJACAaIbHOM Ta3e C IOCTOSHHBIM KOJWYECTBOM
BemiecTBa. [ paduueckoe npepacraBieHNe H30MPOIIECCOB: H30TEpMa, H30X0pa, n300apa.

TexHu4yeckue yCTpoNCTBA U MPAKTUICCKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbpIThl, JIOKa3bIBAIOLIME JHUCKPETHOE CTpPOEHUE BemlecTBa, (ororpaguu  MOJEKyI
OPraHUYEeCKUX COCIUHEHUM.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JBUKEHHUSI.

Mopgaens onbiTa [lITepHa.

OMBITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOCHCTBUA.

Mopenb, HUTIOCTPUPYIOIAs TPUPOTY IaBJICHUS ra3a HA CTEHKHU COCy/a.

OnBITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

OmnpeneneHne Macchl BO3yXa B KJIIACCHOW KOMHATEe Ha OCHOBE M3MEpPCHHH 00BhEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMETPaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnoevlt mepmoounamuku

TepmonuHaMudeckasi cuctemMa. BHYTpeHHsIS SHEpTUsl TEPMOAMHAMHYECKON CHCTEMBI U CITIOCOOBI
e€¢ m3meHeHus. KonudecTBo TEerioThl W paboTa. BHYTpeHHSSI SHEPTUsi OJJHOATOMHOTO HIEAIHHOTO
raza. Buasl Tennonepenauu: TEMIONPOBOAHOCTb, KOHBEKIIMS, M3IydeHHUE. YJenbHas TEMI0EMKOCTh
BenlecTBa. KonnyecTBo TEMIOTHI pU TEIIONEpeaaye.

[Tonsitue 00 ammabGaTtHOM Tporiecce. [lepBriii 3akOH TepMoauHAMUKHU. [IpuMeHeHne mepBoro
3aKOHA TEPMOJUHAMUKH K u3orporeccam. ['padudeckas uuteprpeTaius paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoIieccoB B IPUPOIE.

TennoBeie MarmuHbl. [IpuHIMIBL AeiicTBUS TerIoBbIX MamuH. [IpeoOpazoBaHusi SHEpruu B
TerioBbiX MamnHax. Koagduuuent nonesnoro aeiictBust temoBoi Mamuubl. [{ukn KapHo u ero
KO3 (HULIUEHT MOJE3HOro AEHCTBUS. DKOJIOTHYECKUE IPOOIEMBbI TEIII0IHEPTETHKHY.

TexHuueckue ycTpoWCTBa W MPAKTUYECKOE MPUMEHEHHUE: JABUTATellb BHYTPEHHETO CrOpaHus,
OBITOBON XOJOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

N3menenne BHyTpeHHEW SHEPTUU Tejla MPU COBEPIICHHH PaOOThI: BBUIET MPOOKH U3 OYTHIIKH
Mo JIEHCTBUEM C)KaTOTO BO3[yXa, HarpeBaHue Hpupa B JIATYHHOH TpYyOKe MYTEM TpPEHHUS
(BuIEOIEMOHCTpAIIHS ).

N3menenne BHyTpeHHEH Y5HEPTUH (TEMIIEpaTyphl) TENa MPH TEIJIonepeaaye.

OnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNsl BHYTPEHHETO CTOPaHUsl, peaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenne yaenbHOU TeITOEMKOCTH.

Tema 3. Azcpecammnsvie cocmoanus eeuyecmea. Dazosvie nepexoonvl



[TapooOpazoBanne u KoHAeHcanus. McnapeHue u kuneHue. AOCOJIOTHAS M OTHOCUTENbHAs
BJIQKHOCTh BO31yxa. HacblmeHHBIH map. YjaenbHas Temjora MapooOpa3oBaHus. 3aBHCUMOCTh
TEMIIEPATYPHI KUIIEHUS OT AABJICHUS.

Teépnoe Teno. Kpucrammmueckue u amMopdHble Tesa. AHU30TPONUS CBONCTB KPUCTAIUIOB.
Kunkne kpucramnel. CoBpemeHHble MaTepuaisl. [lnaBineHue u kpucramMzanus. Y enbHas TEIIoTa
rianerus. CyOnumarus.

VYpaBHeHHE TEIIOBOIro OanaHca.

TexHnyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHWE. TUIPOMETP M IICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TOJY4YEHHsS] COBPEMEHHBIX MAaTEpUalOB, B TOM YHWCIIE HAaHOMAaTEpHAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBILEHHBIX [1apPOB.

Kunenne npyu NOHM>KEHHOM J1aBICHUH.

Cnoco6bl U3MEPEHHS BIAKHOCTH.

Habnronenne HarpeBaHUs U TUIABJICHUS KPUCTATHYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJlIOoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue OTHOCUTEIBHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoauHamMuka

Tema 1. Inexmpocmamuka

DnekTpuzaius Tell. DIEeKTpUuuecKuil 3apsia. JlBa Buaa 3ieKTpUuuecKux 3apsaoB. [IpoBogHukH,
JTUAJICKTPUKU U TTOJIYIIPOBOHUKH. 3aKOH COXPAHEHUSI SJIEKTPUUECKOTO 3apsia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbIl 3EKTPUUECKUI 3apsif. DJIEKTPUUECKOE
nosne. Hanpsok€HHOCTh 3ieKTpudeckoro nojs. lIpuHuuMn cyneprno3uiuu 3JIEKTPUYECKUX MOJEH.
Jlunnu HanpsKEHHOCTH STIEKTPUUECKOTO OIS,

Pabota cun snekrpocratudeckoro mois. [lorennuan. Paznocts nmoreninuano. [IpoBogHukY 1
TUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM M0JI€. Ju3nekTpuyeckas NpoOHUIAEMOCTb.

OnektpoémkocTh. KonaeHcatop. DNEKTPOEMKOCTh IJIOCKOTO KOHAEHcATopa. JHEprus
3apsKEHHOI0 KOHJIEHCATOoPA.

TexHuueckue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHHUE: AJIEKTPOCKOMN, JJIEKTPOMETP,
ANEKTPOCTATUYECKAsT 3alllMTa, 3a3eMJIEHHE JJIEKTPONPUOOpPOB, KOHACHCATOp, KOMUPOBAIHHBIN
anmnapar, CTpyWHBbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUS AIEKTPOMETPA.

B3anmoaeiicTBre HadIEKTPU30BAHHBIX TETI.

DIEeKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 31EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alUTa.

JIMBAEKTPUKH B JIEKTPOCTATUYECKOM T0JIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOpa OT IUIOHIAJAM IUIACTHH, PACCTOSHUSA
MEXIy HUMH U IU3JIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apssKeHHOTO KOHJAEHcaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

N3mepeHue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwiit anekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEeKTPUYECKUN TOK. YCIIOBUSI CYIIECTBOBAHMS IJIEKTPUUECKOTO ToKa. Mcrounnku Toka. Cuia
ToKa. [ToCTOSITHHBIN TOK.



Hanpspokenne. 3akon Oma 1 ydacTka LETH.

DNEKTPUUECKOE COIPOTUBIICHHE. YEIbHOE CONpPOTHBIEHHE BeulecTBa. [locienoBarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTb 3JEKTPHUUECKOTO TOKA.

DONeKTpOoABMKYIasi CUJIa U BHYTPEHHEE CONPOTHBIIEHME HMCTOYHUMKA TOoKa. 3akoH Oma nis
MOJIHOU (3aMKHYTOM) asekTpuueckoil nenu. Koporkoe 3ambikaHue.

DNEeKTpOHHAs: MPOBOJMMOCTh TBEPABIX METAJJIOB. 3aBUCUMOCTb COINPOTHUBIICHUS METAJJIOB OT
Temrneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBonunuku. CoOCTBEHHAs! M IPUMECHAsS TPOBOIUMOCTh OIYIPOBOJHUKOB. CBOMCTBA P—
n-nepexoza. [loayrnpoBoJHUKOBBIE TPUOOPHI.

ONEeKTpUYeCKHii TOK B pPacTBOpaxX M pacIulaBax dJIEKTPOJIUTOB. DIJIEKTPOIUTHYECKAs
qucconuanus. JIeKTpoIIn3.

OnexTpuueckuid TOK B raszax. CaMOCTOSTENbHBIH M HECAMOCTOSITENBHBIM paspsia. MonHus.
[Ina3zma.

TexHuueckue yCTpPOWCTBAa W NPAKTUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP, PEOCTarT,
HUCTOYHUKU TOKAa, AJIEKTpOHArpeBaTelbHble MPUOOPHI, SIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BAKyyMHBIH THOJ, TEPMHUCTOPHI M (HOTOPE3UCTOPHI, IMOTYINPOBOJIHUKOBBIA THOJ,
rajibBaHuKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHMS.

3aBUCUMOCTb  CONPOTHUBJICHUSI IMJIMHIPUYECKUX MPOBOAHUKOB OT JJIMHBI, IJIOLIAAU
MIONEPEYHOI0 CEUYEHUsI U MaTepuaa.

CwMmeniaHHOe COeTMHEHUE IPOBOJHUKOB.

[IpsiMoe wu3MepeHHe >IEKTPOABMXKYHIEH Ccuibl. KOpoTkoe 3aMblkaHHME TajlbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHEIO COIIPOTHUBIICHUSI.

3aBUCUMOCTh COIPOTUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii paspsii ¥ IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3ydyeHne cMEIIaHHOTO COEJUHEHUS PE3UCTOPOB.

N3mepenue 2neKTpOABIKYIIEH CUIIBI MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

Hab6mronenue anexrpoinusa.

Me:xnpeamerHbie CBSI3U

W3yuenne kypca ¢uszuku O6a3oBoro ypoBHs B 10 kiacce OCyIIecTBIseTCs C Y4ETOM
COJIep KaTENbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMHu MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu u
TEXHOJIOTUH.

Mesicnpeomemmnole nonamusi, CBI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
Hay4HbI (akT, rumnoresa, (QuU3UUEcKas BEIMYMHA, 3aKOH, TeOopus, HaOJIIOJEHUE, HKCIEPUMEHT,
MOJIETUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JIUHeWHas (QyHKuMs, napabona, runepbosua, ux
rpa@uK U CBOMCTBA, TPUTOHOMETpUYECKHME (YHKIUU: CHHYC, KOCHHYC, TaHTEHC, KOTaHIEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M MX MPOEKIMHU HA OCH KOOPJIMHAT, CIOKEHUE
BEKTOPOB.

buonozus: Mexannueckoe ABM)KEHUE B KUBOU mpupojie, 1M dy3usi, 0cMoc, TeII000MEH HKUBBIX
OpraHu3MoOB (BUJABI TEIUIONEpeayH, TEIJIOBOE PAaBHOBECHE), 3JEKTPUUECKHUE SIBICHHUS B >KUBOU

MIPUPO/IE.



Xumus: TUACKPETHOE CTPOCHME BECIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsl Macca, TEIJIOBbIE CBOMCTBA TBEPIBIX Tell, KMIKOCTEW M ra3oB, DJIEKTPUYECKHUE CBOMCTBA
METAJIJIOB, YIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHNKA.

L'eocpaghus: BnaxHOCTh BO3yXa, BETPbI, 6ApOMETp, TEPMOMETP.

Texnonocusa: mpeoOpa3oBaHUE ABMKEHUM C HCIOIB30BAHHMEM MEXAaHU3MOB, y4€T TPEHUS B
TEXHMKE, OJIIUITHUKY, UCII0JIb30BAHNE 3aKOHA COXPAHEHUS UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
Apyrue), JABUraTelb BHYTPEHHErO CropaHusi, ImapoBas TypOHMHA, OBITOBOM  XOJIOIWIIBHUK,
KOHIULIMOHEDP, TEXHOJIOIUH IOJIyYE€HUSI COBPEMEHHBIX MaTEpUaOB, B TOM 4KCJI€ HAHOMATEpHUaJIOB, U
HaHOTEXHOJIOTUH, 3JIEKTPOCTaTHUECKas 3alllUTa, 3a3€MJICHUE JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTED, SIEKTPOHATPEBaTENbHbIE TPUOOPHI, IMEKTPOOCBETUTENBLHBIE TPUOOPHI, TaJIbBAaHHUKA.

11 KIIACC

Paznen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

[TocrossHHBIE MarHUThHl. B3anMoneicTBHE MOCTOSHHBIX MAarHuToB. MarHutHoe nose. Bekrop
MarHuTHOM MHIAYKUUU. [I[pMHIMO cynepno3uuuu MarHUTHBIX Mojieil. JIMHuM MarHUTHOM WHAYKIIMH.
Kaprtuna nuHuii MarHUTHOM MHAYKLIMH MOJIS1 TOCTOSSHHBIX MAarHUTOB.

MarnuTHO€ noJjie TpOBOJHUKA ¢ TOKOM. KapTuHa TMHUN WHIYKIIUU MarHUTHOTO MOJIs JUTMHHOTO
MPSIMOTO TPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHHUKA, KAaTYIIKH ¢ TokoMm. OmbIT Dpcrena.
B3aumoaeiicTBre mpOBOJAHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJyJIb M HAallpaBJICHUE.

Cuna Jlopenna, e€ Moayib U HampaBjieHHE. [[BrKeHHE 3apsHKEHHOM 4YacTUIIBI B OJHOPOIHOM
MarHuTHOM noJie. Pabora cumsl JlopeHiia.

SBneHue  BIEKTpOMAarHUTHOW  MHAYKUMH. [lOTOK  BekTopa  MarHUTHOM  MHAYKIIMH.
DNEeKTpOABMKYIIAS CUJIa UHAYKIMU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Papanes.

BuxpeBoe anekTpuueckoe Tosne. OJEKTPOABMKYIAsS CUJIa WHAYKIMA B MPOBOJHHUKE,
JBHKYILIEMCS TOCTYNATEIbHO B OJJTHOPOJTHOM MarHUTHOM IOJIE.

IIpaBuio JleHua.

NHIyKTUBHOCTD. SIBI€HME CAMOUHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MAarHUTHOTO TOJISt KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue  ycTpoiicTBa U MPAKTUYECKOE MPUMEHEHHE: IIOCTOSHHBIE  MAarHUTHI,
3JIEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUILI, UHIYKIIUOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE FIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIS.

B3anMopeicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKITUH.

[IpaBuio JleHna.

3aBUCUMOCTh DJIEKTPOABUKYIIEH CHJIBI WHIYKIIMA OT CKOPOCTH WM3MEHEHUS MAarHUTHOTO
MOTOKA.

SIBneHne caMOMHAYKIUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIITKH C TOKOM.



I/ICCHGHOBaHHC ,Z[eflCTBI/ISI NMOCTOAHHOI'O MarouTa Ha paMKy €C TOKOM.
I/ICCHGHOBaHHC SIBJICHUA 3JI€KTp0M3.I‘HPITHOI>i HHAYKIHH.

Paznen 5. Kosiedanus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle KojaeOanus

Konebarenbnas cucrema. CBOOOHBIE MeXaHWYecKue Kosnebanus. ['apMoHnueckue KojaeOaHus.
[Tepuon, wacrora, ammmutyaa u ¢asza konebanuid. [IpykMHHBIA MasTHUK. MaTeMaTUYeCKUI MasTHUK.
VYpaBHeHue rapMoHHUeckux konebanuii. [IpeBpaiiienue s3Hepruu Npu rapMOHMYECKUX KOJIeOaHUIX.

Konebarenbubiit  koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHbIE KOJNeOaHHS B  HA€aIbHOM
KoJIe0aTenbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHWYECKHMMHU U 3JEKTPOMArHUTHBIMU KOJICOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHUsI YHEPTUU B UCATLHOM KO0JIeOaTeIbHOM KOHTYpE.

[IpencraBienre o0 3aTyxawIIUx KoyieOaHUSAX. BBIHYXIEHHbIE MeXaHHMYecKHe KoyeOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennbiii TOK. CHHYCOMJQIbHBIA IEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOIO TOKa.
AMIITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAPSYKEHUSI.

Tpanchopmarop. I[IpousBonucTtBo, mnepegaya U MOTPEOSICHHE OSJIEKTPUYECKOM  IHEPIHH.
OKOJIOTMYECKHE PHUCKM IIpH  IHPOU3BOJACTBE  3JeKTposHepruu. KynbTypa  ucnonap3oBaHus
AJIEKTPO3HEPIUU B ITOBCEIHEBHOM JKU3HHU.

TexHudeckue yCTpONCTBA M NPAKTHYECKOE NPUMEHEHME: JJIEKTPUYECKUN 3BOHOK, I'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpoIepeaay.

Jlemoncmpayuu

UccnegoBanue mnapameTpoB KoJeOaTENbHOW CHUCTEMBbI (MPYKUHHBIM WM MaTEeMaTUYECKUM
MasITHHK).

Habmonenue 3aTyxaroniux kojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGimotenue pe3oHanca.

CB0OOOIHBIE NIEKTPOMAarHUTHbIE KOJIeOaHusI.

OcumstorpaMMbl  (3aBUCUMOCTH ~ CHJIBI  TOKAa M HampsDKeHHs OT  BpPEMEHHW) s
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocnenoBaTeNbHOM COEIMHEHHWU PE3UCTOpa, KaTyIIKW HWHAYKTUBHOCTH U
KOHJIEHCaTOopa.

Mogens IMHUY 3JIEKTPONIEpPEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCHUMOCTH NEpHUOAA MalIbIX KOJEOAHWW Ipy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipys3a.

HccnenoBanne nepeMEeHHOT0 TOKa B LEMHM U3 IOCJIEI0BAaTEIbHO COEMHEHHBIX KOHJIEHCATOopa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHumMHble 60JIHbL

MexaHuueckue BOJIHBI, yciaoBHsl pacrnpocTtpaHeHus. [lepuon. CKopocTh pacnpocTpaHEHUS U
JuiiHa BoJHBIL. llomepeunble U mpojosbHbIE BOJMHBL. WHTepdepeHius U AUPpaKius MeXaHUYeCKHX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONeKTpOMarHUTHHIE BOJIHBL. YCJIOBUSA HW3JIyUY€HHUS OJJIEKTPOMArHUTHBIX BOJH. BzanmHuas
opueHTanus BektopoB E, B, V B anekrpomarnutHoi BosiHe. CBOMCTBA 3JE€KTPOMAarHUTHBIX BOJIH:
OTpa)kKEHUE, IIPEIOMIIEHUE, HoJIIpU3aLus, Tudpakuus, uHTEepEpEHIIHs. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana sneKTpoMarHUTHBIX BOJH. [IpuMeHeHNe 3I1eKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paroOCBA3U U TENEBUACHUS. Paaronokanus.



DNEKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHuueckue yCTpoOHCTBA M IPAKTUYECKOE IIPUMEHEHHE: MY3bIKAJIbHBIE HWHCTPYMEHTHI,
YJIBTPa3BYKOBAsl JUAarHOCTHKA B TEXHUKE U MEIULIMHE, pajap, paauonpUEMHUK, TEJIEBU30D, aHTCHHA,
tenedon, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOmromnieecs Teno Kak HCTOUYHUK 3BYyKa.

Habmoienue orpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHnu u AUPpakiui MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGimoienne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnegoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)XKCHHE, MPEIOMIICHUE, MOJSpU3ALINS,
mudpaknus, nHTepdepeHIns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHerHOE pacpoCcTpaHEHHE CBETAa B OAHOPOAHOM cpene. JIyu
cBeTa. TOYeUYHbIN UCTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n300pakeHuil B IIIOCKOM 3epKalie.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCONIOTHBIA IMMOKAa3aTeNb MPEIOMIICHUSI.
ITonnoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil oJIHOro BHyTPEHHETO OTPAKECHHUS.

Hucnepcus cseta. CrnoxkHbIi cocTaB Oeoro cBera. LIBer.

Cobuparomue u paccenBaroiiue JUH3bL. ToHKas nuH3a. DOKYCHOE PAcCTOSHUE U ONTHUYECKas
cuia TOHKOM JMH3bL. [locTpoenune n3o0pakeHuit B COOMPAIOIIMX M PACCEUBAIOIINX JIMH3aX. DopMyna
TOHKOM JIMH3BI. Y BEIMUEHHE, JaBaeMOe JTHH30MH.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOMN ONTHUKHU.

BonnoBas ontuka. Mutepdepenuns csera. KorepeHTHbIE MCTOUHUKH. YCIOBUS HAOIOACHUS
MaKCUMYMOB M MHUHHUMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakmus ceera. JudpakunonHas pemeéTka. YcioBue HaONIONCHUS TIaBHBIX MaKCHMYMOB
IIPU NaIEHUM MOHOXPOMATHUECKOTO CBeTa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHnueckue YCTpOHCTBA M MPaKTUYECKOE NPUMEHEHWE: OYKW, Jiyna, (oToammnapar,
MPOEKIIMOHHBINA ammapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS OMNTHKA, AU(pPaKIMOHHAS peméTka,
HIOJIIPOU L.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaKEeHUE U peroMieHHe cBeta. OnTuueckrue npuoopsl.

ITonHoe BHyTpeHHEe oTpaxkeHue. Moens CBETOBOAA.

HccnenoBanue cBOMCTB N300payKeHU B JIMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue nnrepdepeHimu ceera.

Habmtonenue nudpakiuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHune cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonydenue ciekTpa ¢ TOMOIIbIO TU(PPAKINOHHON PEHIETKY.

HabmtoneHue nonsipu3aiuy cBeTa.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue nokaszarens IpeaoMIIeHUS CTEKIIA.

WccnenoBanue cBONCTB 300paKeHH B TUH3AX.

Habmtonenue nucnepcuu cBeTa.



Pa3nes 6. OcHOBBI cIeIMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHuubl NPUMEHUMOCTH KJIACCHYECKOM MexaHukd. llocrymarsl crnenuanbHOM —TEOpHUH
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BAKYyyM€, IIPUHIUI OTHOCHTEIbHOCTH
OHHIITENHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aM€/JIEHNE BPEMEHU U COKPAILIEHUE JITUHBI.
OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.
CBs13p MacChl C DHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKON YaCTHUILbI. DHEPIUs MOKOS.

Paszpen 7. KBanToBas pusuka
Tema 1. Dnemernmeol kearnmoeoii OnMuKu

®otonbl. @opmyna I[lmanka cBs3u dHEpruM (POTOHA C €ro YacTOTOM. DHEPTHs U UMITYIIbC
¢dboToHa.

OtkpeiTue u uccinenaoBanue porordpdexra. Onbitel A. I'. CtoneroBa. 3akonsl hoTtorddexTa.
VYpaBuenue DiinmreiiHa i porodddexra. «Kpacnas rpanuna» Gortorddexra.

Hasnenue ceera. OnwiTsl [1. H. JleGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHuuyeckue ycTpoHCTBa U MpaKTHUYECKOe NpHUMEHeHue: (oTodneMeHT, (HOTOJATUHK,
coJIHEeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

@010 deKT Ha YCTaHOBKE C IUHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.

Cseroauos.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pezepdopna no paccessuuro o -yactui. [lnanerapHas Mozaenb
atoma. [Toctynatel bopa. M3nydenne u nornomieHue GOTOHOB MPHU MEPEX0/Ie aTOMa C OJHOTO YPOBHSI
SHEpruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEW SHEPTrUU aToMa BOJIOPO/Ia.

BonnoBele cBolicTBa yactull. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOM Tyalu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.

TexHnueckue ycTpoHCTBa U MPAKTUUECKOE IPUMEHEHHUE: CIIEKTPAIBbHBIN aHaIu3 (CIEKTPOCKOM),
J1a3ep, KBaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habutoienue nuHelvaTbIX CleKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hal6mronenne nuHe9aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JT0KA3bIBAIOLINE CIOXHOCTb CTPOECHMs sapa. OTKPBITHE pPaZNOaKTUBHOCTH.
OmnbiThl Pezepdopna o onpesneneHnto coctaBa paguoakTUBHOro n3nydenus. CBoicTBa anbda-, OeTa-,
raMMma-usiydyeHus. BiusHue paaioakTHBHOCTH Ha )KMBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA W HedTpoHa. Hykmonnast mozens siapa ['eitzenOepra—lBanenko. 3apsin
sapa. MaccoBoe uucio sijpa. M3otomnsi.

Anbda-pacnan. DIEKTPOHHBIH U MO3UTPOHHBIA Oera-pacnaa. ['amma-uznydenue. 3aKoH
PaZMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.



SnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.

Snepubiii peaktop. Tepmosinepuslit cunres. [IpobiemMbl U MEPCIEKTUBBI AJCPHON SHEPTETUKH.
DKOJIOTUYECKUE ACTIEKTHI JIEPHON SHEPTETHUKHU.

DOneMeHTapHble yacTUulibl. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOICHHUS U PETUCTPALIUH SJIEMEHTApHBIX YacTHII.

@dyHnaMeHTaIbHBIC B3aUMOACHCTBU. EAMHCTBO (DM3NYECKOi KapTHHBI MHpA.

TexHuueckue ycTpoiCTBAa M NPAKTUYECKOE NPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6omMoOa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMMY U ACTPOPU3MKH

Oransl pa3BuTus acTpoHoMuu. [IpukiiagHoe 1 MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMUH.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/bl, IIIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneynas cucrtema.

Connue. Conneunasi akTuBHOCTh. McTounuk sHeprun ConHua u 3BE34. 3BE3/bI, UX OCHOBHBIE
XapakTEepUCTUKU. Jluarpamma  «CHEKTpaJbHBIA  KJIacC — CBETUMOCTB». 3BE3NBI  TJIABHOM
MIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) ISl 3BE3]1 TJIABHOM MOCIEA0BATEIbHOCTH.
Buyrtpennee crpoenue 38&31. CoBpeMEHHBIE MTPEACTABICHUS O MPOUCXOKAECHUU U 3BoMonuu CollHLa
Y 3BE3/1. DTaIlbl )KU3HU 3BE3]T.

Mneunsiii [lyte — nama [Nanaktuka. [lonoxxenne u newkenue Connma B [Namaktuke. Tumsl
rajiakTuk. PanuoranakTiuky u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Paciinpenne Beenennoii. 3akon Xa66mna. Paz6eranue ranaktuk. Teopust bonbiioro
B3pbIBA. PENIMKTOBOE M3IIydeHME.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Halmronenus HeBOOPYX)EHHBIM TJIA30M C MCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPHIIOKEHUN IS
ONpe/IeNICHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JlaTy: OCHOBHBIE CO3BE31Us
CeBepHOro nojaymapus u ipkue 3BE3/IbI.

Ha6monenus B Teneckon JlyHsl, mianer, Mneunoro [ytu.

O06o0maroniee NoBTOpPeHUE

Ponp gu3uku U acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTUYECKOU, COMATBLHON U ITHYECKOU
cepax NeATeNbHOCTH YeJIOBEKa, pojib U MECTO (PM3UKM M aCTPOHOMHHM B COBPEMEHHOW HAay4HOMH
KapTUHE MHpA, Poib GU3NYECKON TeopuHu B (OPMUPOBAHUU MPEICTABICHUM O (U3UUECKON KapTUHE
MHpa, MeCTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psAIYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O TPUPO/IE.

MexnpeameTrHblie CBSI3H

Wzyuenne kypca ¢uszuku O6a3oBoro ypoBHs B 11 Kiacce ocCymiecTBIsieTcss €  Y4ETOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJIOTHH, XUMHH, Teorpadun u
TEXHOJIOTHH.

Meswcnpeomemmvle nouamus, CBsI3aHHbIE ¢ U3YYEHUEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
Hay4yHBI (akT, TUMOTe3a, (U3MUecCKas BEIMYMHA, 3aKOH, TEOpHs, HAONIOJEHUE, SKCIEPHUMEHT,
MOJEJTMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHWe CHUCTEMbl YypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMU: CHHYC,
KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMXKIECTBO, BEKTOPHI U UX MPOCKIHUH



Ha OCHU KOOPJUHAT, CJIO0KEHHUE BEKTOPOB, MPOM3BOIHBIC 3JIEMEHTAPHBIX (DYHKIHHA, MPU3HAKU OO0
TPEYToJILHUKOB, ONpeAeTICHNE TUIOIIAAN TUIOCKUX (GUTyp 1 00BbEMa Tell.

Buonozus: >nextpudeckue sBIEHUS B KUBOM IMpPUPOJE, KojeOaTelbHbIE IBM)KEHUS B JKUBOU
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NIPUPOAE, ACUCTBHE Palialliy Ha )KUBBIC OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsd CTPYKTYypa TBEPABIX TEJI, MEXaHU3MBI
00pa3oBaHMsI KPUCTAJUIMIECKOM PEIIETKH, CIIEKTPaIbHbIN aHAIIN3.

l'eocpaghus: MarHuTHBIE MOJIOCAa 3€MJIM, 3alle)KM MAarHUTHBIX pPyHA, (OTOChEMKA 3E€MHOM
IIOBEPXHOCTH, IPEJCKA3AHNE 3€MIIETPSCEHUM.

Texnonocus: NVMHUM DIEKTpOIEpenad, TEHEPAaTOp IEPEMEHHOIO TOKa, 3JIEKTPOJBUIATEllb,
WHAYKIUOHHAs TIeYb, pajap, paJuONpUEMHHUK, TEJIEeBU30p, aHTeHHa, Ttenedon, CBY-meus,
IIPOEKIIMOHHBIN annapar, BOJJOKOHHAs ONTHKA, COJIHEYHAsl OaTapes.



IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHHS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro npeamera «Pu3nka» Ha YpOBHE cpeAHero oduiero oopazoBanus (6a30BbIN
YPOBEHb) JOJIKHO OOECIEeUUTh JOCTHIKEHUE CIEAYIOINIMX JIMYHOCTHBIX, METAalpeIMETHbIX |
MPEeIMETHBIX 00PA30BATEIBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOEHMsI ydeOHoro mnpenmera «®PuU3uKa» JOJKHBI OTpaXKaTb
TOTOBHOCTb M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CUCTEMOH LEHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOLIMX TPAJULUOHHBIM LIEHHOCTAM POCCHUHCKOro OOIIECTBa, PACIIMPEHUE >KU3HEHHOI'O
OIbITa U OIBITA AEATENBHOCTU B IPOLIECCE pealu3alliid OCHOBHBIX HAlpaBJICHHH BOCHUTATEIbHOM
JESTeTHHOCTH, B TOM YHUCIIE B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

C(OPMHUPOBAHHOCTh I'PAXKJAHCKON MO3MIMU O0YYarOIIErocss Kak aKTUBHOI'O M OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00I1eCTBa;

NPUHATHE TPAJUIHMOHHBIX OOIIEYEIOBEYECKUX T'yMAaHHUCTHYECKHX H  JIEMOKPATHUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO J€STEIbHOCTh B HHTEpecax TIpa)JIaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aliu;

YMEHHE B3aUMOJICHCTBOBATh C COLMAIILHBIMUA WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIIUSAMH H
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOM eATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

c(OpPMUPOBAHHOCTh POCCUMCKON T'pa)/1aHCKON UIEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHE K TOCY/IapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCHICKHUX YUEHBIX B
o0sacTi (PU3MKH U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MIOBE/ICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 W TNPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSCh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJIa B MOCTPOEHHE YCTOWYMBOTO OYAYILEro;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHHE K MHUpY, BKIIOYas ICTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nueckoil HayKe;

5) Tpya10BOr0 BOCIIMTAHUSI:

MHTEpeC K Pa3NuuHbIM chepaM MpodecCHOHATBHON JesITeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3uKOol W TEXHUKOH, YMEHHE COBepIlaTh OCO3HaHHBIM BbIOOp Oynymed npodeccun u
peann30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIAHEI,

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHUIO M camMooOpa3oBaHUIO B 00jgacTh (U3MKUH Ha
NPOTSKEHUH BCEH JKU3HU;

6) 3K0JIOrMYecKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTh  DKOJIOTHYECKOW  KYJIBTYphl, OCO3HaHHWE TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOoOIIeMm;

IUTAHUPOBAHUE U OCYIIECTBJICHUE JEHCTBHI B OKpYXKalollled cpesie Ha OCHOBE 3HAHUs IieJeit
YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA;



pacIIMpeHue OmbITa JESITENbHOCTH JKOJIOTHYECKON HAIlpaBICHHOCTH HAa OCHOBE MMEIOLIMXCS
3HaHUU 10 (pU3HKeE;

7) HEHHOCTH HAYYHOT'O MIO3HAHMS:

cOpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
¢bu3nveckoil HayKw;

OCO3HaHHWE IICHHOCTH HAayYHOW JIESTEIbHOCTH, TOTOBHOCTH B IPOIECCE H3YUCHHS (PU3IUKH
OCYIIECTBIISATH IPOCKTHYIO U HCCIIEAOBATENBCKYIO JEATEIILHOCTh HHINBHIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHUBeEPCAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBble Jornyeckne aeMCTBUSA:

CaMOCTOATENIbHO  (OopMyJIUpOBaTh W aKTyallM3UPOBaTh MpOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEACIIATH UENU JEATEIIbHOCTH, 3a/1aBaTh MapaMETPbl U KPUTEPUU UX TOCTHKCHUS,

BBISIBJIATh 3aKOHOMEPHOCTH U MTPOTHUBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKUX SIBJIICHUSIX;

pa3pabarbiBaTh IUIAaH pEHICHHUsS MPOOJIEeMbl ¢ YYETOM aHaiIM3a HMMEIOIIUXCS MaTepUabHBIX U
HEMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€ITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIIAM,
OLICHUBATh PUCKH MOCJIEACTBUN IEITEIBHOCTH;

KOOPJIUHUPOBATh U  BBHIMOJHATH pabOTy B  YCIOBHUSIX pEalbHOrO, BUPTYaIbHOIO H
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIeM.

ba3oBble ucciaenoBaTelbcKue AeiiCTBHS.

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (PU3UUYECKOM HAYKH;

BJIa/IETh HABbIKAMU Y4eOHO-UCCIEA0BATEIbCKON U MMPOEKTHOM 1eATEIbHOCTH B 001acTH (DU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TMOUCKY METOJIOB PEIICHUs 3a7a4 (PU3UIecKoro
COZIEp)KAHUS, TPUMEHEHUIO PA3JIMYHBIX METOJI0B MO3HAHMUS;

BJIQJIETh BHUJAMHU JICATEIIBHOCTH 1O TMOJYYEHUIO HOBOTO 3HAHUS, €ro HWHTEPHpPETaLNH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX CHUTYallUMsX, B TOM YHUCIE MPU CO3JAAHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PUBUKH;

BBISIBJISITh IPUYMHHO-CIIEJICTBEHHBIE CBSA3U M AKTYaJIU3UPOBATh 3a/1a4y, BBIIBUTATh TUIOTE3Y €€
pelieHusi, HaXOJUTh apryMEHThI JJIs JI0Ka3aTelIbCTBA CBOMX YTBEPKICHUM, 3a/1aBaTh MapaMeTpbl U
KPUTEpPUU PELICHMUS;

AHAJIM3UPOBATh MOJIYYEHHBIE B XOJI€ PELICHUS 3aJa4M PE3yJIbTaThl, KPUTHYECKH OLICHUBATh UX
JIOCTOBEPHOCTD, MPOrHO3UPOBATh N3MEHEHNE B HOBBIX YCIOBUSAX;

CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/ayl B 00pa30BaTENbHON NEATENBHOCTH, B TOM
quclie TPU U3YYeHUU (HU3HKHY;

JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh NIEPEHOCHUTH 3HAHUSA M0 (PU3UKE B MPAKTHYECKYIO 00JIaCTh )KU3HEIEATEITbHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIEC UJIEU, TPEAJIaraTh OPUTHHAIbHBIE TTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOINE ATbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BIIa/IETh HABBIKAMU TONyueHUs] HHPOpMAITUU PUZNIECKOTO COACPKAHUS U3 HICTOYHUKOB Pa3HBIX
TUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBIATh IIOUCK, AaHAJIW3, CUCTEMAaTU3alMI0 W HUHTEPIPETALUIO
nH(pOpMaUU Pa3TUIHBIX BUJOB U ()OPM MPEACTaBICHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(MOPMAITIH;



UCIOJIb30BaTh CPEACTBA MH(OPMAIIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTUH B pEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OPTraHU3AlMOHHBIX 337ad C COOJIOZCHHEM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKU O€30IIaCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHNs, TPABOBBIX U 3TUYECKUX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJEp)KaHMs B PAa3IMYHBIX (opMmarax ¢ y4éTOM HazHAYCHUS
uHbOpMAlMM W LEJNEeBOH ayAWTOpuH, BBIOMpas ONTUMANbHYIO (OpMY TMpPEICTaBICHUS |
BHU3YyaIU3aL1H.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:

OCYIIECTBIISTH OOIICHUE HA YPOKaX (DU3MKHU M BO BHEYPOUHOU JIEATEIBHOCTH;

pacmo3HaBaTh MPEANMOCHUTKA KOH(MIMKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPECTB;

MIOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUyadIbHOU pabOTHI;

BEIOMpATh TEMATUKYy W METOJbl COBMECTHBIX JEHCTBUU C Y4€TOM OOIIMX HHTEPECOB H
BO3MOXKHOCTEH Ka)KJ10T0 YJ€Ha KOJUIEKTHBA;

MIPUHUMATH LI€JIM COBMECTHOU JI€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBHS 1O
e€ JOCTHKEHHUIO: COCTaBJAThH ILJIAH JIEUCTBHM, paclpeAesiarTh poiau ¢ y4€TOM MHEHHMH y4YaCTHUKOB,
00CyXI1aTh pe3yIbTaThl COBMECTHOW PaOOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJa M KaXXJIOTO y4aCTHHKA KOMaH/bl B OOIIMI pe3ysibTaT MO
pa3paboTaHHBIM KPUTEPHUSIM;

NpeasiaraTb HOBBIE MPOEKTHI, OLIEHMBaTh HUIEH C MO3UMLUUU HOBU3HBL, OPHUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYHIIECTBJISITh MO3UTHUBHOE CTPATETUYECKOE TMOBEJCHUE B PA3IMYHBIX CUTYalUsIX, MMPOSBISATH
TBOPUYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA
Camoopranu3anmusi:
CaMOCTOSATENIbHO OCYIIECTBIIATh IMO3HABATEIbHYIO JCSATENHHOCTh B 00JacTH (UBUKU U
aACTPOHOMUHU, BBISIBIIATH MTPOOJIEMBI, CTAaBUTH U (OPMYTUPOBATH COOCTBEHHBIC 331a4H;
CaMOCTOATENIbHO COCTaBJATh IUIAH PELICHHUS pacy€THbIX W KAYECTBEHHBIX 3aJad, IUIaH
BBITIOJIHEHUS TTPAKTUYECKON pabOTHI ¢ YIETOM HUMEIOIINXCA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U
MPEOYTEHHUI;
JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;
paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JenaTh OCO3HAHHBIM BHIOOP, ApTyMEHTHPOBATH €ro, Oparh Ha ce0s OTBETCTBEHHOCTh 3a
perieHue;
OLICHUBATh TPUOOPETEHHBIN OTIBIT;
croco6cTBOBaTh ()OPMUPOBAHUIO U TPOSIBICHUIO APYAUIMH B 00IACTH (PU3UKU, TOCTOSHHO
MOBBIIIATH CBOM 00PA30BATENBHBIN U KYJIbTYPHBINH YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHATbHBIH HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYyallusiM, BHOCHUTb KOPPEKTHBBI B JESATEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LETSM;
BJIQJICTh HABBIKAMH ITO3HABATEIHHOW pe(pIECKCHM KaK OCO3HAHHUS COBEPIIAEMBIX EHCTBHU U
MBICJIUTEIIBHBIX MPOIECCOB, MX PE3YyIhTATOB M OCHOBAHHUIA;
WCIOJIb30BaTh MPUEMBI pe(ICKCUU TSl OLIEHKH CUTYallid, BEIOOpA BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;
MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JICITEIbHOCTH;
MPUHUMATH ce0s1, TOHNMAasi CBOM HEJAOCTATKH M JIOCTOMHCTBA;



MIPUHUMATh MOTUBBI U APTYMEHTBI JPYTUX [IPH aHAIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mpomecce mocTHKEHHS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMMbI MO (U3UKE IS
YPOBHSL CpelHEro ooOmero oOpa3oBaHUS Yy OOYYAIOMIMXCS COBEPUICHCTBYETCS AMOIMOHAIBHBIN
MHTEJUICKT, MPEATOINIATraloIfi ¢(hOPMUPOBAHHOCTD:

CAMOCO3HAHUS, BKIIOYAIOIIEr0 CIHOCOOHOCTh MOHHUMATh CBOE 3SMOIMOHAIBHOE COCTOSHHE,
BU/ICTh HAIPaBJICHHUS Pa3BUTHs COOCTBEHHOM AIMOIIMOHAIBHON Cepbl, OBITh yBEPEHHBIM B cele;

CaMOpETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NPHUHUMATh OTBETCTBEHHOCTH 32
CBOE MOBEAEHHE, CIIOCOOHOCTh AaJalTUPOBATHCS K SMOLMOHAIBHBIM HM3MEHEHHMSM U IPOSBITH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAONIEH CTPEMIICHHE K JOCTHKEHHIO IIETIH U YCIIEeXY, ONTHMH3M,
MHHULUATUBHOCTh, YMEHHUE JIEHCTBOBATH NCXOJISl U3 CBOUX BO3MOXKHOCTEIH;

OMIIATHH, BKIIIOYAIOMIEH CIIOCOOHOCTh MNOHMMAaTh ASMOIMOHAJIBHOE COCTOSHHE JPYTHUX,
YUUTBIBATh €TO IIPU OCYIIECTBICHHH OOIIEHNUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COL[MAJIHBIX HABBIKOB, BKJIIOYAIOIIMX CHOCOOHOCTh BBICTPaMBAaTh OTHOUICHUS C JAPYTHMHU
JFOIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peIiaTh KOH(IUKTHIL.

IHNPEAMETHBIE PE3YJBTATHBI

K konny oOyuenus B 10 kjacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH y O0YUAIOIIMXCS YMEHUH:

J€MOHCTPHPOBATh Ha MpHUMEpax pojib M MecTo (U3MKU B (OPMHPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHbl MHUpAa, B Pa3BUTUM COBPEMEHHOM TEXHUKM W TEXHOJIOTMM, B IIPAKTUYECKOMN
JIeATSIILFHOCTH JIIOJICH;

YUUTHIBaTh I'PAaHUIIBl MPUMEHEHUS HM3YUYECHHBIX (U3MUECKUX MoJesell: MarepuanbHas TOdYKa,
MHeplLualibHas cucreMa orcuéra, abCoITHO TBEPIOE TEJ0, UACATbHBIN a3, MOJIEIHN CTPOSHUS ra30B,
KHUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN AJIEKTPUUECKUI 3apsi/i IPU pelIeHUU PU3NUYECKUX 3a/1ay;

pacrno3HaBaTh (U3NYECKHE SIBIEHUS (ITPOLECCHI) U OOBSACHATh X HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHMS BEIIECTBA M DJJIEKTPOJUHAMMKH: PABHOMEPHOE MU
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBMKEHHE, CBOOOJHOE TaJileHHe Tel, ABM)KEHHE 10 OKPYKHOCTH,
WHepLUsl, B3auMoeiicTBue Tei, n1uddy3us, OpoyHOBCKOE ABMKEHUE, CTPOCHHE KUIKOCTEH U TBEPIBIX
TeJl, WU3MEHEHHe oO0béMa Ten NMpU HarpeBaHUM (OXJIAXK/IEHUH), TEIUIOBOE pPaBHOBECHUE, HCIIApEHHE,
KOHJICHCAlLlMs, TUIABJICHHE, KPUCTALUIN3alMsl, KUIIEHUE, BIAXKHOCTh BO3/yXa, MOBBILICHUE AABJICHUS
raza Ipu €ro HarpeBaHWHM B 3aKPBITOM COCYIE, CBS3b MEXIY IapaMETpaMu COCTOSIHMS rasa B
U30IpolLeccax, 3IeKTpU3alus Tell, B3aUMOICHCTBHE 3aps0B;

ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCTONb3ysd (DU3MUECKUE BEIMUYMHBL: KOOpAWHATA, MYTh,
IIEpEMEIIEHUE, CKOPOCTb, YCKOPEHHE, Macca Tela, CHUJla, UMITYJIbC Tella, KUHETHYECKas JHEPIus,
NOTEHIMaJbHasl SHEprus, MeXaHudeckas paldoTa, MeXaHHuYecKass MOIIHOCTb, IpPH ONUCAHUU
MPaBWJIBHO TPAKTOBAaTh (PU3MUECKUIA CMBICT HCIOJIb3YEMBIX BEJIMYUH, UX O003HAYEHMS] U €IUHUIIBL,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOILINE TaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAMM;

OIMCHIBATh M3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBICHUS, UCHOIb3Ys (hU3HUYECKHE
BEJIMYMHBIL: JaBJICHHUE Ta3a, TEMIlepaTypa, CpEeIHAsS KUHETHYECKas HEPIHsl XaOTUYECKOIO JBHMKEHUS
MOJIEKYJ, CpeIHEKBaJpaTH4Has CKOPOCTb MOJEKYJ, KOJMWYECTBO TEIUIOThbl, BHYTPEHHSISI SHEPTHUs,
pabora raza, Kodh(PHUIMEHT MOJIE3HOTO JACHCTBUS TEIJIOBOTO JIBUTATENS; MPH OMHUCAHWH MPABUIBLHO
TPAaKTOBaTh (PU3UUECKUN CMBICI HCHOJIb3YEMbIX BEIMYUH, UX OOO3HAYEHHS U €JUHMILBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BETHUHUHAM;

ONMCHIBATh HW3YYEHHbIE OJIIEKTPUUYECKHE CBOMCTBAa BEIIECTBA U JJIEKTPUYECKUE SBIICHUS
(mporecchbl), HMCHOIB3Ysl (PU3MUECKHE BEIMYMHBI: AJIEKTPUUECKUN 3apsij, DJIEKTPUYECKOoe IoJe,



HanpspKEHHOCTh TOJIS, MOTEHIUAN, Pa3HOCTh MOTEHIMAIOB; IIPU ONMCAHUM IPAaBUIBHO TPAKTOBATh
¢u3nUecKuil CMBICT HCIIONB3YEMbIX BEIMYUH, UX OOO3HAYCHMS M €JUHMIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3bIBAIOIIUE JAaHHYIO (U3NYECKYIO BEIMUYHUHY C APYITMMHU BEIMUUHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBJIEHUS, MCIOIb3ysd (PU3MUECKUE 3aKOHbI H
IpUHLMIIBL 3aKoH BcemupHoro tsrotenus, |, |l u Il 3akonsl HbloToHa, 3aKOoH coxpaHEHHUS
MEXaHUUYECKON 3HEPIUM, 3aKOH COXPAHEHMS HMIIYJbCA, MPUHLIMI CYNEPIO3ULUU CHJI, HPUHLHUII
PaBHONPABUs MHEPLHUAIBHBIX CUCTEM OTCYETA, MOJIEKYISPHO-KMHETUYECKYIO TEOPHIO CTPOCHMS
BELICCTBA, I'a30BbIC 3aKOHBI, CBSI3b CPEAHEW KMHETUYECKOW SHEPTUH TEIUIOBOTO JBHKEHHUS MOJIEKYI C
a0COJIIOTHON TeMIlepaTypol, MepBbIi 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHUS 3JIEKTPUYECKOrO
3apsiza, 3akoH KyioHa, mpu 5TOM pa3indarh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €M0 MATEMaTHIECKOe
BBIpQ)KEHUE U yCIIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE INPUHLUIBI JCHCTBUS MAalllMH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB;
pas3nuyarh yciaoBUs UX O€30IaCHOTO MCIIOJIb30BaHMs B IOBCEAHEBHOM KU3HM,

BBIMIOJIHATh OKCIIEPHUMEHTHl 10 HCCIEIOBAaHMIO (PU3MUYECKUX SBICHUH M MPOIECCOB C
MCTIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX M3MEPEHHM, IPU 3TOM (OPMYIHUPOBATH MpolieMy/3aiady u
TUNOTE3y Y4eOHOro »HKCHEpUMEHTa, cOoOMpaTh YCTAaHOBKY U3 IPEUIOKEHHOro 000pyJOBaHUS,
IIPOBOJIUTH OMBIT U (HOPMYIUPOBATH BBIBOIBI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIE M3MEpeHUs (PU3MYECKHX BEIUYMH, [PH ITOM BBHIOMPATH
ONTUMANIBHBIA CNOCO0 M3MEPEeHHsT W HCIOJb30BATh H3BECTHBIE METOJbl OICHKH ITOTPEIIHOCTEH
HU3MEpEHUI;

HCCIIeIoBaTh 3aBUCHUMOCTH MEXAY (U3MYECKMMU BEIMYMHAMM C MCIIOJIB30BAaHHEM IPSIMbBIX
M3MEPEeHUH, TMPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3yJbTAThl IMOTYyYCHHON
3aBUCUMOCTH (PM3UYECKUX BEIMYMH B BHUJE TAONHII W TPaQHUKOB, AENATh BBIBOJBI MO PE3ybTaTaM
UCCIIEIOBaHMS;

coOuro1aTh npaBuiia O€30M1aCHOrO TpyJa MpH MPOBEICHUU HCCIIECAOBAaHUM B paMKax y4eOHOIro
OKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENILCKONM W TMPOEKTHOW JIEATENFHOCTH C HCIHOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMUS;

pemiaTh pacy€THble 3aJjaud C SBHO 3aJlaHHOM (PM3MUYECKOM MOJIENIbIO, MCIIONB3Ys (pusnueckue
3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33aJjaul BbIOMPATh (PU3UYECKYIO MOJIENb, BBIACIAT
¢u3znueckue BEIUYUHBI U (QOpPMYJbl, HEOOXOIUMble Uil €€ pelleHHs, MPOBOAUTH pPacu€Thl U
OLIEHHUBATh PEAIbHOCTD MOJIyY€HHOTO 3HaYeHUsI (PU3NUECKON BEIUUNHBI,

pelars KauyeCTBEHHBbIE 3aJaud: BbBICTPAWBATh JIOTUYECKH HENPOTHUBOPEUYMBYIO IIETIOYKY
paccyXJIeHU ¢ OOpoii Ha 3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU U (PU3HUECKHE SIBICHMUS;

HCIOJIb30BaTh NPHU PEIIEHUHU YU4eOHBIX 33]]a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH IS
MIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U NPEICTaBICHUS Y4eOHOM M Hay4yHO-TIOMYJIIPHOU
uHpOpMalUY, MOJYYEHHOM U3 pa3iMyHBbIX HUCTOUYHUKOB, KPUTHUYECKH aHAJIU3UPOBATh MOIY4aeMyo
uH(pOpMaINIo;

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOeKHBIX YU4EHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU i OOecreyeHHs
0€30MacHOCTH TNpH OOpaIIeHUH C NPUOOpPaMU U TEXHUYECKUMHU YCTPOMCTBAMH, IJIi COXPAaHEHUS
3JI0pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY>KaloLIel cpeie;

paboTaTh B TpYIIE C BBINOJIHEHHEM pPa3IMYHbIX COLMANBHBIX DPOJIEH, IUIAHUPOBAaTh PadbOTy
TPYIIIBI, PAlMOHAIBHO paclpeesiaTh 0043aHHOCTH U IJIAHWPOBATh AEATENBHOCTh B HECTaHJIAPTHBIX
CUTyalusX, aJEKBaTHO OLICHMBAaThb BKJIAQJ KaXJOTO U3 YYAaCTHUKOB TIpYIIBl B pELICHUE
paccMaTpuBaeMoi TPOOIIEMBI.

K konny oOyuenuss B 11 kJacce mpeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb C(POPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHHUI:



JEeMOHCTPHPOBATh Ha MpHUMEpax pojb M MecTo (U3MKU B (OPMHPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHbl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM U TEXHOJIOTMM, B INPAKTUYECKOMN
NeSITeIbHOCTH JIFOJIEH, IEIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA;

YUUTHIBATh TPaHMIIBI  TPUMEHEHUS  HM3YYEHHBIX  (U3NYECKUX  MOJAENEH:  TOYEUHBIH
AIIEKTPUUECKUI 3apsijl, JIyd CBETa, TOUEYHBIH MCTOYHHUK CBETA, SJIEPHAs MOJENIb aToMa, HYKJIOHHAs
MO/IEJIb ATOMHOTO Si/Ipa MPH peleHnH (PU3NIECKUX 3a/1a4;

pacrno3HaBaTh (u3nUeckue sBIEHUS (MPOLECCh) M OOBICHATH KX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOW (PU3MKHU: 3JIEKTpUYECKash MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBHE MarHUTOB, AJIEKTPOMArHUTHAs MHAYKLHUSA,
JeCTBUE MAarHUTHOTO TOJS Ha MPOBOJHUK C TOKOM M JBWXKYIIMWUCS 3apsf, 3JICKTPOMAarHUTHBIC
Koue0aHWs W BOJIHBL, MPSIMOJMHEHHOE pacIpOCTpaHEHHWE CBETa, OTPAKEHHUE, MPEIIOMIICHHE,
uHTepdepeHus, TupaKkus U MoJsIpU3alus CBeTa, AUCIEPCHs cBeTa, (GOTOIIEKTPUUIECKUN IPHEKT
(boTtorpdexrt), cBeToBOe MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOrOo CIEKTpa aroMa BOJIOPOJA,
€CTECTBEHHAsI U HCKYCCTBEHHAs paJMOaKTUBHOCTD;

ONMCHIBaTh M3YYCHHBIE CBOWCTBA BELIECTBA (DJICKTPUYECKHUE, MArHUTHBIC, ONTHYECKHE,
ANEKTPUYECKYIO TPOBOJAMMOCTh PA3IMUYHBIX Cpell) U JJIEKTPOMATHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCHONB3YS (PU3MYECKUEe BETUYMHBI: SJEKTPUUECKUN 3apsi/i, CUJia TOKA, AJEKTPUUYECKOe HampsKeHHE,
AIIEKTPHUYECKOE COMPOTHBIIEHUE, PA3HOCTh IMOTEHIIMAJIOB, AJICKTPOABIDKYINAs cuia, padoTa TOKa,
WHAYKIUS MarHUTHOTO TMOJs, cuia Ammepa, cwia JlopeHna, MHIYKTHBHOCTh KaTYIIKH, DHEPTHUs
ANEKTPUYECKOTO M MArHUTHOTO MOJIEH, MEpPHOJ U YacToTa KoyieOaHuil B KoleOaTeIbHOM KOHTYpE,
3apsi M cuja TOKa B TIPOIECCe TapMOHUYECKHX JJIEKTPOMArHMTHBIX KosebaHuil, (okycHoe
paccTosiHWe W ONTHYECKasl CHJIAa JIMH3BI, IPH OMUCAHUU MPABHIBHO TPAKTOBATh (PM3MUYECKHIA CMBICI
WCTOJIB3YEeMbIX BEIMYUH, X 0003HAYCHUS M €AMHUIIBI, YKA3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIUYUHY C APYTUMU BEIMYUHAMUY;

OIKCHIBATh U3yYCHHBIC KBAHTOBBIC SIBJICHUS U MPOILIECCHI, UCTIONB3YS (PU3NYECKUE BETUUYHMHBIL:
CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, PHEPTUs U UMITYJIBHC (OTOHA,
MEepUoJl TOJypacrlajaa, JHEPTus CBSI3M ATOMHBIX SJep, NpH OIMCAHWW NPABWIBHO TPAKTOBATh
¢u3n4ecKuif CMBICT MCIIOJIb3YEMbIX BEJIMYMH, MX O003HAu€HHUs M €IMHMIIbI, YKa3bIBaThb (POPMYIIbI,
CBSI3bIBAIOIIME JIaHHYIO (PU3MUECKYI0O BEIUYMHY C JPYTMMH BEIWYMHAMH, BBIYMCIATH 3HAUYEHUE
(hbU3UYECKON BEITUYHUHBI,

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl M SIBICHUS, HCIONB3ysS (HU3MUECKUE 3aKOHBI H
OPUHIUNBL: 3aKOH OMa, 3aKOHBI MOCIIEA0BATEIbHOIO U MapajIeIbHOIO COEAMHEHUS! MPOBOJAHUKOB,
3akoH  Jlxoyns—JleHnma, 3akOH  9JEKTPOMAarHUTHOW  MHIYKIMH, 3aKOH  IMPSIMOJIMHEHHOro
pacrpoCTpaHeHHsT CBETa, 3aKOHBl OTPAKEHUS CBETa, 3aKOHBI TPEJIOMJICHHS CBETa, ypPaBHEHHE
OiiHmTeHa 11 GoTodddexra, 3aKOH COXpaHEHUs] PHEPIHM, 3aKOH COXPAHEHUS HMITYJbCa, 3aKOH
COXpaHEHMs 3JEKTPUYECKOro 3apsja, 3aKOH COXpPaHEHHUs MaccoBOTO YHCIA, MOCTylaThl bopa, 3akoH
palMOAaKTUBHOTO pachaja, HOpU 3TOM pasiuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BhIPAXKEHUE U YCIOBUS (IpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OTIPENIeNIATh HANpaBJIeHUEe BEKTOpa MHIYKIIMA MAarHUTHOTO IOJISI TIPOBOJHHKA C TOKOM, CHUIBI
Awmnepa u cuibl Jlopenna;

CTPOUTH M OMHCHIBATh N300paKeHHE, CO3JaBaeMO€e IJIOCKUM 3€pKaJloM, TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHl TI0 HCCIEIOBAaHHIO (PU3MUYECKUX SBJICHWH W MPOIECCOB C
WCTIOJIB30BAaHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHUH: TpU 3TOM (POPMYIIMPOBaTh MpodieMy/3aiaqy u
TUNOTE3y Yy4yeOHOro »SKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3 IPEUIOKEHHOro 000pyI0oBaHMA,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BBIBOIBI;

OCYIIECTBIISITh MPSIMBIE W KOCBEHHBIC M3MEpeHMs (PM3MYECKUX BEIUYHH, MPH ITOM BBIOMPATH
ONTUMAIIFHBIA CIOCO0 W3MEPEeHWsT W HWCIOJIb30BAaTh H3BECTHBIE METOIBI OIEHKH ITOTPEITHOCTEH
U3MEPEHUI;



UCCIIeI0BaTh 3aBUCHMOCTH (DU3NYECKUX BEIMYUH C UCIIOJIb30BAHUEM IPSMBIX U3MEPECHUIl: pU
3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yJbTATHI MOJy4YCHHOW 3aBHCUMOCTH (PH3MYECKUX
BEJINYMH B BUJE TaOJIUI] U TPa(hKOB, JAETaTh BEIBOABI ITO0 PE3yJIbTaTaM UCCIIEIOBAHNUS;

coOiro1aTh MpaBuia 0€30MacHOro TPyJa MPH MPOBEACHUH HCCIEIOBAHUN B paMKax y4eOHOTO
IKCIIEPUMEHTa, Y4eOHO-HUCCIICIOBATEIILCKOW W IMPOCKTHOW JIESTEIBHOCTH C  HCHOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

pemiate pacyéTHBIC 3aJaud C SIBHO 3aJaHHOM (DM3UUECKON MOJIEINBIO, UCTIONB3YS (U3UUECKHE
3aKOHBI M IIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 337a4M BHIOMPATh PU3HMUYECKYIO MOJEIb, BBIICIATH
¢usnueckue BEIMYMHBI M (OPMYJIBI, HEOOXOMUMBIE sl €€ peIIeHHs, MPOBOJUTH pacyEThl |
OLICHUBATh PEATBHOCTH MMOJYYCHHOTO 3HAYCHU ST (PH3MUCCKOI BEJTMYHHBL;

pemiath KaueCTBEHHBIC 3aJayl: BbICTPAUBATh JIOTUYECKH HEIPOTUBOPECYMBYIO LIEHOYKY
paccyXJIeHHH C OTIOPON HAa M3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M (PU3NUCCKHE SIBIICHHS;

UCIIOJIb30BATh NPU PEHICHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIC HH()OPMALIMOHHBIC TEXHOJIOTHH IS
MIOMCKA, CTPYKTYPHPOBAHMS, MHTEPIPETALMK W TPEICTABICHUS Y4eOHOW W HAYYHO-TIOMYJISPHOM
uH(pOpMAIIMY, TIOJTYYCHHOW M3 Pa3IMYHBIX HMCTOYHUKOB, KPUTUYCCKH aHAIM3MPOBATH IOIY4acMYIO
nHpopMaIuo;

OOBSCHATH NPUHIMIIBI JCHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyarb
YCJIOBUS X 0€30MaCHOTO MCIIOIb30BaHHS B TIOBCCTHEBHOM KU3HM,

NPUBOUTH TIPUMEPHI BKJIa/Ia POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSCHEHHUE MTPOIIECCOB OKPYIKAIONIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKUE 3HAHUS MO (HU3MKE B MOBCEIHEBHOM JKU3HH IUISi 00ECICUCHHUS
Oe3omacHOCTH Tpu OOpalleHHH C TPUOOpAMH M TEXHHUYCCKUMH YCTPOMCTBAMH, Ui COXpPaHCHUSI
3JI0POBBS U COOJIFO/ICHHS HOPM 3KOJIOTHYECKOT0 TIOBEICHUS B OKPYKAIOILEH cpesie;

paboTaTh B TpyIIe C BBHIOJHEHUEM pPA3IMYHBIX COIMAJIBHBIX POJIEH, IJIaHUPOBAaTh paboTy
TPYIIIBI, PAllMOHAIBHO paclpeaeisTh 005S3aHHOCTH U IUIAHWPOBATh JESTEILHOCTh B HECTAHAAPTHBIX
CUTyallMsIX, aJCeKBaTHO OICHMBaTh BKJAJ KAXKIOr0 M3 YYaCTHHUKOB TPYINBI B PELICHUE

paccMaTpuBaeMOn MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne (undposBbie)
HaumeHoBaHHe pa3aejioB M TeM MPOrPaMMBbI Konrpoububie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcesbl
Paznen 1. DU3UKA U METO/IbI HAYUHOI'O ITO3HAHMUSI
bubnunoreka LIOK
1.1 ®u3uKa 1 METOJbl HAYYHOI'O0 O3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnunoreka LIOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bubmuoreka [{OK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMMKA
. bubmuoreka [{OK
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU 9 1 https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
32 OCHOBBI TCPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.3 ArperaTHble COCTOSIHHS BetecTBa. Da3oBbIe Mepexo;Ibl 5 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
Paznen 4. 9JIEKTPOJIUMHAMMUKA
4.1 DneKTpocTaTHKa 10 1 bu6muoreka [IOK



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

[TocTosiHHBIM 351eKTpUYECKHUM TOK. TOKU B pa3iInyHbIX

bubnunorexa LIOK

4.2 cpenax 12 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJTACC

KounvecTBO yacoB JIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3aeioB M TeM NPOrPaMMBbl Konrpoasusie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pazpen 1. JIEKTPOIUHAMUKA
bubmuorexa [JOK
11 M . 11 1
arHUTHOE TI0JIe. DJIEKTPOMarHuTHAs WHAYKIUS 3 httos://m.edsoo.ru/7fA1c97c
Uroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 M 1
€XaHUYECKHE M JIEKTPOMArHUTHBIE KOJIeOaHHsI 9 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 MexaHU4YeCKHUE U 3JICKTPOMArHUTHBIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBBI CIEIIMAIBHON TEOPUH OTHOCUTEIILHOCTH 4 1 bubmaorexa IJOK
' H p https://m.edso00.ru/7f41c97¢c
Hroro no pasneny 4
Paznea 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 eMEHTHI KBAHTOBOU OIITHUKU 6 htts://m.edsoo.ru/7fA1c97c
bu6mmoreka [JOK
42 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢
4.3 ATOMHOE AP0 5 bubmmorexa [JOK

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



https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
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Hroro no pasneny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU
bubmuorexa [JOK
5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 https://m.edsoo.ru/7fA1c97c
Hroro no pazueny 7
Paznen 6. OBOBILIAIOLUIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 Obobuwaioutee noTopere 4 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Jlara nudpoBLIe
Tema ypoka Koutpoabubie IIpakTuuyeckue p
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 ®dusnka — Hayka o npupojae. Hayunsie 1 1 Hemens bubnmoreka [JOK
METO/IbI IIO3HAHKS OKPYKAOIIET0 MUPa CEHTSIOps https://m.edsoo.ru/ff0c32e2
Pousb 1 MecTo ¢u3nku B GOpMHUPOBAHUHU
2 COBPEMEHHOM HAayYHOM KapTHUHBLI MUpPA, B 1 I nepens bubmmorexa [TOK
p | Hayd P Pa, centsibps | https:/m.edso0.ru/ff0c33e6
MPaKTUYECKON JAEATETBHOCTH JIIOIeH
Mexanudeckoe ABkeHHe. OTHOCHUTEIBHOCTD
3 MEXaHUYECKOro ABrxxeHus. [lepemenienue 1 2 nepens bubmorexa LOK
a - Hiepemetn ’ CEHTSIOpst https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE
4 PaBroMepHOE IpIMOJIMHEHHOE JBMIKCHIE 1 2 nepens bubmorexa LIOK
p p a CEHTAOPs https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOTUHEHHOE IBHKECHHE 1 3 Hepens bubmorexa LOK
yCKOp p A CeHTAOps https://m.edsoo.ru/ff0c372e
6 CBobogHOe majieHne. Y CKopeHue CBOOOIHOTO 1 3 Hepens bubnunorexa [JOK
HaJcHUs CeHTSIOps https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe nnxenue. J(BmkeHne 1 4 Henenst bubnuoreka [IOK
MaTepUaIbHON TOYKH 110 OKPYKHOCTH CEeHTSOPsI https://m.edsoo.ru/ffOc3ada
[MpuHIMT OTHOCKTENBHOCTH [ anmes.
8 HMuepuunansabie cucTeMbl oTcuera. [lepBoiit 1 4 nepens bubmorexa HOK
pI - Hep CEHTAOPs https://m.edsoo.ru/ffOc3be8
3akoH HproToHa
Macca tena. Cua. IlpuHOun cynepno3unuu
9 cui. Bropoii 3akon HII:IOTOHa J};IS-II ’ 1 | nepens bubmmorexa [TOK
) p . e OKTSOpst https://m.edsoo.ru/ffOc3be8
MaTepUaIbHON TOYKH
10 Tperuii 3akoH HproTOHA 1151 MaTepuaIbHbIX 1 1 Henens bu6mmoreka [JOK

TOYCK

OKTSIOps

https://m.edsoo.ru/ffOc3be8
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1 3aKOH BCEMUPHOTO TAroTeHus. Cuia TAXKECTH. 2 Hepens bubnuorexa [IOK
[epBast KOCMUYECKAs CKOPOCTh OKTSIOpst https://m.edsoo.ru/ff0c3d00
2 Henpens bubmuoreka [JOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yHpyr K okTsGps | https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. Koapdunment tpenus. Cuna
13 con OTiBJIeHI/ISI 1| q:f;[BH)KGHHIf Tena B 3 Heplen bubmmorexa [JOK
P p OKTSOpst https://m.edsoo.ru/ff0c3f76
YKUJKOCTU WM ra3e
[TocrynarenbHOe U BpalareabHOE ABUKCHUE
14 a0CoOJI0THO TBEPAOTO Tesia. MOMEHT CHUJIBI. 3 Hepens bubmuorexa [JOK
[Imeqo cunbl. YciioBHs paBHOBECHUS TBEPAOIO OKTSIOpst https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
15 MaTepHaAIbHBIX ToYeK. MIMIynbe cuibl. 3akoH 4 nezens bubmorexa HOK
p ) y ' OKTSOpst https://m.edsoo.ru/ff0c43d6
COXpaHEHUS UMITYJIbca. PeakTUBHOE JIBH>KEHHE
PaGora u mourHoCTh cuibl. Kunernueckas
16 SHEeprusi MarepuaibHoil Touku. Teopema 00 4 ez bubmmorexa [JOK
P p o P OKTSIOPs https://m.edsoo.ru/ff0c4502
M3MEHEHUHU KWHETHUYECKOI SHepTrun
[TorenunaneHas sHeprus. [loreHnnansHas
17 SHEPTus ynpyro AeGpopMUpPOBAaHHON MPYKUHBI. 1 Henenst bubnuoteka [JOK
[TorennuanbHast sHEprus Tena BOIU3U HOSIOpst https://m.edsoo.ru/ff0c461a
MOBEPXHOCTU 3EMIIH
[ToTennnanpHble ¥ HEMOTEHIIMATBHBIE CUITHI.
CBsi3b paOOTHI HETIOTEHIIMATBHBIX CHII C
. 1 Henenst bubnnorexka [JOK
18 M3MEHEHUEM MEXAHUUECKOW SHEPTUU CUCTEMBbI
N HOSIOps https://m.edsoo.ru/ff0c478c
TeJ. 3aKOH COXPAHEHUSI MEXaHUUECKOM
SHEPTrUu
JlaGopaTtopHnas pabota «HcciaenoBanue CBs3u
19 paboTHI CHIIBI C U3MEHEHHEM MEXaHHYECKOM 2 Henens
SHEPTrUM Tejla Ha MIPUMEPE PACTIKESHHS HOSIOpst

PE3UHOBOI'O XKTyTa»



https://m.edsoo.ru/ff0c3d00
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20 KonTtponshast padora no teme «Kunematuka. 2 Hepens bubmuoreka [IOK
JrHamuka. 3aKOHbI COXpPAHEHUSI B MEXAHUKE HOSIOPS https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-

21 KHUHETHUYECKOM Teopuu. bpoyHoBckoe 3 Heieils bubmmorexa LIOK

pHit. SPOYH HOAGDS https://m.edsoo.ru/ffocadc2
nswkenue. Auddysus
XapakTep JBUKECHUS U B3aUMOJICHCTBUS
3 Henend
22 4yacTHI] BeniecTBa. Mojienu CTpOeHHUsI ra3oB.,
N .. HOSOps
KUJKOCTEH U TBEPIBIX TET

23 Macca mounekyn. KonndecTBo BeliecTsa. 4 wenens
[Tocrosinnast ABoraapo HOSIOPsI

24 TermmoBoe paBHOBecue. TemnepaTrypa u e€ 4 nenens
n3mepenue. lllkana remneparyp Llenbcus HOAOPsI

o5 Wneansheiii raz B MKT. OcHOBHOE ypaBHEHUE 1 Henmens bu6mmoreka [IOK
MKT JeKabpst https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHei

. 1 Henmenst bubnnorexa [HOK
26 KMHETUYECKOW SHEPTUH IBUKEHUS MOJIEKYII.
. Jekaops https://m.edsoo.ru/ffOc511e
YpaBuenue Mengeneesa-Knaneipona
2 Henens
27 3akon JlanpToHa. I'a30BbIe 3aKOHBI A
JieKaopst
JlabopaTtopHast padota «HccinenoBanue
2 Henens
28 3aBHCUMOCTH MEX/TY IMapaMeTpaMu COCTOSHUS
JieKaopst
Pa3peKEHHOTO Ta3a

29 M3onponeccsl B UACAIBHOM ra3e U uxX 3 Henens bubnuoreka [IOK
rpaduyeckoe mpeacTaBIcHIe nekaopst https://m.edsoo.ru/ff0c570e
BryTpeHHsI 3HEprust TEpMOAMHAMUYECKOU

30 CHUCTEMEI U CIIOCOOLI €€ U3MEHEHUS. 3 Hepens bu6mmoreka [IOK
KomnuuectBo temnots! u padora. BuyTpenHss nexaops https://m.edso0.ru/ff0c5952
SHEPrusl OJJHOATOMHOTO UACATLHOTO ra3a

4 wenens bu6mmoreka [IOK

31 Buasl Tennonepenaun

JieKaopst

https://m.edsoo.ru/ff0c5c36
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VaenpHas TEIIOEMKOCTE BEIECTBA.

32 KonudecTBo TEIIOTHI TPH TETUIONEpeaayue 4 Hencia bubmmorexa [JOK
. P peaate. nexabpst https://m.edsoo.ru/ff0c5c36
AnuabatHblii mporiiecc
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €TI0 2 Henens bubnnoreka [HOK
IpUMEHEHHE K M30IIPOIIECCAM STHBapPs https://m.edsoo.ru/ffOc5efc
34 HeobOpaTtumocTh Mpo1eccoB B MpUPOJIE. 2 Henens bubmuorexa [JOK
Bropoii 3ak0H TEpMOIMHAMUKHI SIHBapsi https://m.edsoo.ru/ff0c6230
. . 3 Henens bu6mmoreka [IOK
35 [Tpuntun aevicteus u KI1JI TermoBoit MammHbI
PHHIHI A A SIHBApS https://m.edsoo.ru/ff0c600a
3 "Henens
36 Huxi Kapuo u ero KITJ] sigaps
4 genens
37 DKonoru4eckue npooIeMbl TEII0OIHEPTETUKH
STHBapsI
O6o6maromuit ypok «MounekymsipHas (hu3mkKa. 4 Hepens bu6mmoreka [IOK
38
OCHOBBI TEPMOTUHAMUKH SIHBApS https://m.edsoo.ru/ff0c6938
39 KonTponbhas pabota o teme «MonexkynspHas 1 Henens bubnuorexa [JOK
¢duznka. OCHOBBI TEPMOIMHAMUKI (beBpans https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u koHaeHcanus. Vcnapenue 1 Henmens bubnnorexka [JOK
1 KUIIEHUE (dheBpais https://m.edsoo.ru/ffOc63b6
41 AOcCoIOTHAS 1 OTHOCUTEIbHAS BIIAYKHOCTh 2 Henens bubmuorexa [JOK
BO3Ayxa. HachlleHHbIN map (hespas https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannuueckue u amopgHbie
42 Tena. AHU30TPONUS CBOWCTB KPUCTAJLIOB. 2 Henens bubnnorexka [JOK
Kunnxne xpucramisl. CoBpeMeHHBIE dbeBpans https://m.edsoo.ru/ff0c65f0
MaTepuabl
43 [InaBnenue u Kkpucramumsanus. Y geibHast 3 Hepens bubnnorexka [JOK
TerutoTa masneHus. Cyonumanus (heBpans https://m.edsoo.ru/ff0c6708
3 Henens bu6mmoreka [IOK
44 YpaBHEHHE TEIUTOBOTO OallaHca
p (berpans https://m.edsoo.ru/ff0c6820
45 DneKkTpu3arus Tei. DISKTPUISCKUH 3apsi. 4 wenens bubnmuotexa [JOK
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JIBa BU1a SIIEKTPUYECKUX 3aps 0B bespans https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U
46 MOJTYTIPOBOTHUKH. 3aKOH COXPAHCHHUS 4 Hepens bubmmorexa [TOK
yip ) p (berpans https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
47 B3aumoneiictBue 3apsaoB. 3akoH Kynona. 1 Henmens bu6mmoreka [IOK
TodeuyHbIN ANEKTPUUECKUN 3apsiT MapTa https://m.edsoo.ru/ff0c6ce4
Hanpssk€HHOCTBD IEKTPUUECKOTO MOJIA.
48 [TpuHIIUTT CYTIEPIIO3UITNH IEKTPUIECKHIX I menens bubmorexa LIOK
P “H ynep I B p Mapra https://m.edsoo.ru/ff0c6df2
nosiei. JIunum HanpsHkKEHHOCTH
49 Pabota cuit aeKkTpocTaTHuecKoro moJisi. 2 Henens bubnnoreka [JOK
ITorennuan. PasHoCTh MOTEHIINAIOB Mapra https://m.edsoo.ru/ff0c6f00
[TpOBOAHUKY M TUAJIEKTPUKH B
50 ANEKTPOCTATUYECKOM Mosie. JludnexkTpruaeckast 2 Henens bubmmorexa [JOK
p ’ p MapTa https://m.edsoo.ru/ff0c7018
MIPOHHIIAEMOCTD
51 OnekTpoémkocTb. KonaeHncaro 3 Henens bubmmorexa [JOK
p ) p MapTa https://m.edsoo.ru/ff0c7126
59 DNEeKTPOEMKOCTh IJIOCKOTO KOH/IEHCATOPA. 3 Henens bubnunoreka [JOK
DHeprusi 3apsyKEHHOI0 KOHJIEHCaTopa MapTa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopnas pabota "M3mepenue 1 1 Henens
ANEKTPOEMKOCTH KOHJeHcaTopa' arnpens
[IpyuHIHKI 1ENCTBHS U IPUMEHEHHE
54 KOH/IEHCATOPOB, KOMMMPOBAIHHOTO amnmapara, 1 Hemenst
CTPYHHOTO MIPUHTEPA. DIEKTPOCTATUUECKAS anpe’st
3amuTa. 3a3eMIIeHHe AIEKTPOnproopoB
DIIEKTPUUYECKUI TOK, YCIOBHS €r0
55 cymectBoBanus. [loctosHHbIN TOK. CHita TOKa. 2 Henens
Hanpsoxenue. Conporusiienne. 3akoH OMa 1uist anpens
ydacTKa Ienu
56 [TocnenoBarenvHOE, MapaiebHOE, 05 2 Hexens bu6mmoreka [JOK
CMENIaHHOE COEMHEHNE ITPOBOTHUKOB. ' anpest https://m.edsoo.ru/ff0c74f0



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
https://m.edsoo.ru/ff0c74f0

JlaboparopHas pabota «3ydenue
CMEIIIAHHOTO COCIMHEHHSI PE3UCTOPOBY

57 PabGoTa 1 MOIIIHOCTB AJIEKTPUUECKOTO TOKA. 3 Henens bubmuorexa [JOK
3akon J[xoyns-Jlenna anpens https://m.edsoo.ru/ff0c7838
3akon OMa 115 MOJTHOM (3aMKHYTOM )
aeKTprudecKoi rienu. KopoTkoe 3amMpIkaHUeE. 3 Eu6 10K
Hezens noOIMoTEKA
58 JIaboparopuas padora «M3mepenne D1C 0.5
paTop p p A anpens https://m.edsoo.ru/ffOc7ae0
HMCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUSDY
DNEeKTpOHHAs TPOBOAMMOCTH TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTb COTIPOTHBIICHUS 4 Hepens
METAJIJIOB OT TEMITEPATYPHI. anpesns
CBepXImpoBOAUMOCTh
60 ONEeKTpUUECKU TOK B Bakyyme. CBolicTBa 4 nenens
AIIEKTPOHHBIX MMYYKOB arpess
[ToymmpoBOgHUKH, MX COOCTBEHHAS U
61 MpUMecHas MpoBoAUMOCTb. CBoiicTBa p—N I neneus bubnmorexa LHOK
p p . Mast https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBogHIKOBBIE TPUOOPHI
DNEKTPUUECKHIA TOK B PACTBOPAX M pacIlIaBax
62 DJIEKTPOIUTOB. DIEKTPOIUTAYECKAS | nezenst bubmorexa LOK
P ) p Mas https://m.edsoo.ru/ff0c82ba
JUCCOIHAITUSA. DIIEKTPOIIHU3
DNEeKTPUUECKU TOK B razax.
N . 2 Henens bubmmorexa LIOK
63 CaMOCTOSITENLHEIN 1 HECAMOCTOSATEILHBIN
Mas https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
64 MpakTH4ecKoe npuMenenue. [IpaBuiia TeXHUKH 2 nepens bubmorexa HOK
p p P Mas https://m.edsoo.ru/ffOc86fc
0€30I1aCHOCTH
3 Henens bu6mmoreka [IOK
65 OooO0mmaromui ypok «IeKTPOIUHAMUKAY
Harotui yp poxt mast https://m.edsoo.ru/ff0c88be
66 KonTtponbHas pabora o Teme 3 Henens bub6nuorexa [IOK
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«Qnexkrpocraruka. [locTossHHBIN Mast https://m.edsoo.ru/ff0c8a8a
ANEKTpUYECKUi TOK. TOKH B pa3iuYHbBIX
cpenax» /Beepoccuiickas nmpoepouHasi pabota
IIpU NPOBEIEHUU Ha OyMa)KHOM HOCHUTEIIe
67 Pesepaublit ypok. Kontpoabsnas pabora o 1 4 nwenens bubnmoreka [JOK
Teme "DnekTpoauHamuka” Mast https://m.edsoo.ru/ff0c8c56
68 Peseprublit ypok. O6o0maronmii ypok mo 1 4 menens bubmmoreka [IOK
temam 10 knacca Mast https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJTACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
ITocTosiHHBIE MAarHUTHI U KX B3aUMO/ICHCTBHE.
N 1 Henenst bubnuorexa [IOK
1 MarnuTHoe mnoje. Bekrop MmarHuTHOU 1
. CEHTSIOPs https://m.edsoo.ru/ff0c9778
WHIYKIWW. JIMHUM MarHUTHOW WHIYKITUN
MarauTHoe 1oJje MPOBOJHUKA C TOKOM. OmbIT
2 Opcrena. BzanMoeiicTBre MPOBOJHUKOB C 1 I repens bubmorexa OK
P ' p CEeHTAOPS https://m.edsoo.ru/ff0c98fe
TOKOM
3 JlabopaTtopHast pabora «/3yueHne MarHuTHOTO 1 1 2 Henens bubnnorexa [JOK
MOJISL KATYILIKU C TOKOM) CEeHTSIOps https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHMTHOTO TTOJISI HA MPOBOAHUK C
4 tokoM. Cuna Amnepa. JlabopatopHas pabora 1 1 2 Henens bubnnorexa [JOK
«Hccnenosanue neicTBUSA TOCTOSHHOTO CeHTsIOps https://m.edsoo.ru/ffOc9acO
MarHuTa Ha paMKy C TOKOM)
JleiicTBre MarHUTHOTO TIOJISL HA IBHXKYIIIYIOCS
5 3apspkeHHYro yactuiy. Cuna Jlopenna. PaGora 1 3 HefeIl bubmorexa LOK
p yI0 y. peHIA. CeHTAOpSI https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DOnexTpoMarHuTHas HHIyKIus. [ToTok BekTopa
. 3 Henens
6 MarHuTHON uHAYKIHH. DJIC nHayKIIMu. 3aK0H 1 cerT6ns
AIIEKTPOMAarHuTHOUM nHAYyKIKu Dapanes P
7 JlabopaTtopHast pabota «HMccinenoBanue 1 1 4 wenens bubnnorexa [JOK
SIBJICHUS 3JIEKTPOMArHUTHOM MHTYKIIUHY CEHTIOps https://m.edsoo.ru/ff0cal50
NHAyKTUBHOCTG. SIBJICHHE CAMOMHTYKITUH.
3 OJ1C camOoMHAYKIMH. DHEPTUs MATHUTHOTO 1 4 wenens bubnmnorexa [JOK
TIOJIS KATYIIKA ¢ TOKOM. DJIEKTPOMAarHuTHOE CEHTAOPS https://m.edsoo.ru/ff0ca600
moJie
9 TexHUYECKHE YCTPOUCTBA U UX TPUMEHEHUE: 1 1 Henens
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MOCTOAHHBIC MAarHUTHI, 3JICKTPOMArHUTHI,
OJICKTPOABUTIATECIIb, YCKOPHUTCIINU
OJIEMCHTAPHBIX YaCTUL, MHAYKIIUOHHAs I1€Yb

OKTAOps

10 O6o6mmarmuii ypok «MarauTHoe mode. 1 Hemenst bubaunoreka [JOK
DNIeKTpOMarHuTHasE UHIYKITUS OKTSOpst https://m.edsoo.ru/ffOcab82

1 KoHnTtponbHas pabora 1o teme «MarauTHoe 2 Henens bubmuorexa [JOK
noJie. DJIEeKTPOMarHuTHasi MHAYKLUSA» OKTSIOps https://m.edsoo.ru/ffOcad58
CB00OOIHBIE MEXAHUYECKME KOJIEOaHMS.

12 ["apMonnueckue konebanus. Y paBHEHHE 2 Henens bubmmoreka [JOK
rapMOHUYECKUX KojieOanuii. [Ipespaienue OKTSOPsI https://m.edsoo.ru/ff0caf06
SHEPrUuu
JlaGopaTtopHast pabora «HMccinenoanue

N 3 Henend
13 3aBHCHUMOCTH MEPUOJIa MAIIbIX KoieOaHui
OKTSOpS
rpy3a Ha HUTH OT JIMHBI HUTH U MAaccChl Tpy3a»
Konebarenbublii koHTYp. CBOOOTHBIE
JIEKTPOMArHUTHBIC KOJICOAHUS B UICATLHOM
14 K01e0aTeIbHOM KOHTYPE. AHATOTUS MEXKIT 3 neens buGnuorexa [IOK
ype. y OKTSOPSI https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMU U DJEKTPOMArHUTHBIMU
KoJIe0aHUsIMU
®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
4 wenens bu6mmoteka IIOK
15 SHEPTUU B UJICATTLHOM KOJIe0aTeThbHOM
OKTSOpst https://m.edsoo.ru/ffOcb9c4
KOHTYpE
[IpencraBnenne o 3aTyxaroMMX KOJeOaHHIX.

16 BoinyxeHHBIE MEXaHUYECKUE KOJIeOaHMUsI. 4 Hepens bubmuoteka [IOK
Pe3onanc. BeiHyXkI€HHBIE 3JIEKTPOMAarHUTHBIE OKTAOPS https://m.edsoo.ru/ffOcbb86
KoseOaHus
[Iepemennslii Tok. CHHYCOUJANbHBIN

17 MePEMEHHBII TOK. MOIIHOCTh IEPEMEHHOTO 1 Henens bubmuoteka [IOK
TOKa. AMIUTUTYTHOE U JICHCTBYIOIIIEE 3HAUYCHNE HOSIOPs https://m.edsoo.ru/ffOcbd34

CHJIBI TOKA W HAITPSAXKCHHUA
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18 Tpancdopmarop. [IpousBozacTBo, nepenaya u 1 Hemenst
noTpedieHue EKTPUUECKON SHEPTHU HOSOPs
VY CTpoCcTBO U IPAKTUYECKOE TPUMEHEHHUE
19 AIIEKTPUYECKOT0 3BOHKA, TeHEpaTopa 2 Hepen: bubamorexa LIOK
p > patop HOSIOpsT https://m.edsoo.ru/ff0cc324
NEPEMEHHOTO TOKA, IMHUN dIIEKTporepeaay
DKOJIOTUYECKHE PUCKH MPU MPOU3BOJICTBE
2 Henens
20 aNeKTpodHepruu. Kynprypa ucmnonb30BaHus HosGpS
AIIEKTPOIHEPTUU B MOBCETHEBHON KU3HU
MexaHuyeckue BOJHBI, YCIOBHS
21 pacupoctpanenus. [lepuon. Cxkopocts 3 Henmens bubnnoreka [JOK
pacIpoCTpaHCHHS U JIJIMHA BOJIHBL HOSIOPSI https://m.edsoo.ru/ff0ccab4
[TomiepevHbIie 1 MPOIOJILHBIC BOJTHBI
99 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa. 3 Henmens Bbu6moteka LJOK
BricoTa Tona. TeMOp 3ByKa HOSIOpst https://m.edsoo.ru/ffOcccOc
93 DNeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U 4 wenens bubnnorexa [JOK
ckopocTtb. [lIkana 3;1eKTpOMarHuTHBIX BOJIH HOA0pA https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI paUOCBSI3U U TEJICBUACHHUS. 4 menens
PasButue cpencts cBszu. Paguonoxarms HOSIOsI
1 nenmens bu6nmorexa LIOK
25 KonTponbnas pabota «KoneGaHus 1 BOTHBDY
p p Jekaops https://m.edsoo.ru/ffOcc6f8
[TpssmonuHEHOE pacipocTpaHeHe CBETa B
26 0 pHo OJTHOM cpe In)e T:qquI{)HITI UCTOYHUK I nenens brbmmorexa LIOK
JIHOpOA peae. Jekaops https://m.edsoo.ru/ff0cd350
ceera. JIyy cBera
97 OTtpaxeHue cBeTa. 3aKOHbBI OTPAKEHHS CBETA. 2 Henens bubmuoreka [JOK
[TocTpoeHne n300paKeHUIA B IIIOCKOM 3epKajie neKadpst https://m.edsoo.ru/ff0cd4e0
IIpenomnenue ceera. IloHOE BHyTpeHHEE
28 otpaxkeHnue. [IpenenbHbIil yroJ MoJTHOTOo 2 HezCIA bubmmorexa [JOK
p - 1P yr nexabpst https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPaKCHUS
29 JlaGopatopHas pabora «3mepenue 3 Henens bubmuoteka [IOK
II0Ka3aTelsl MPEJOMIIEHHS CTEKIIA» Jiexabpst https://m.edsoo.ru/ff0cd67a
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JIunzsl. [TocTpoenue n300paxeHuil B TUH3E.

3 Henens

bubnunoreka LIOK

30
®opmylia TOHKOH JIMH3bI. Y BEJIMYEHUE JTUH3BI nexadps https://m.edsoo.ru/ffOcddle
31 JlaboparopHas pabota «lccrnenoBanue 4 nenens
CBOMCTB M300paKEHUH B JIMH3AX) nexaopst
Hucnepcus cera. ClioKHBINA COCTaB OEIIOT0
4 »enens
32 cera. L[Ber. JlabopaTopHas pabota rexaGps
«HabnroneHne qucepcuu CBETa
33 HNurtepdepennus cBera. {udpakmus ceera. 2 Henens bubmmoreka [JOK
Hudpakuonnas pemerka SHBaps https://m.edsoo.ru/ff0ced22
34 [Tonepeunocts cBeTOBBIX BOJH. [lomnsipuzanus 2 Hepenst bubnuoreka [IOK
cBeTa AHBaps https://m.edsoo.ru/ff0cf02e
35 OnTuyeckue NpudOpPHI U yCTPOICTBA U 3 Henens
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs STHBaps
['paHuIbl MPUMEHUMOCTHU KJIACCHYECKOM
36 MexaHukd. [locTynarsl cienuansHOM Teopun 3 Henens bubmorexa LIOK
) Y 1 P SIHBAPS https://m.edsoo.ru/ffOcf862
OTHOCUTEIILHOCTH
37 OTHOCUTENHHOCTh OJJHOBPEMEHHOCTH. 4 Henens bubmuoreka [IOK
3ameyieHre BpEMEHH U COKpaIleHUE JJTUHBI AHBaps https://m.edsoo.ru/ff0cfa42
DHeprus ¥ UMIYIbC PENATUBUCTCKON YaCTHIIBI.
38 CBsI3b MacChl C SHEPTUEH U UMITYIILCOM 4 Henei brbmmorexa [TOK
P i ' STHBapS https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
39 Konrtponbnas padora «Ontuka. OCHOBBI 1 Henens bubmmnoreka HOK
CIIELIMATIbHON TEOPUU OTHOCUTEIBHOCTID) Gberpans https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna [Mnanka. DHeprus u 1 Henens bubmuoreka [JOK
UMITYJIbC (POTOHA dbespans https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanue GotodddexTa. 2 Henens bubnmnorexa [JOK
Omeitel A. I'. CtonieToBa (hespas https://m.edsoo.ru/ffOcffc4
3akonsbl hoTorddekra. YpaBHeHHE DHHINTEHA
42 i poroaddexra. «KpacHas rpaHuma» 2 Henes bubmmorexa LIOK
- BP p bespains https://m.edsoo.ru/ff0d015e

doroapdexra
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Hasnenue cera. OnbiTel [1. H. JIeOenena.

3 Henens

bubnunoreka LIOK

43
XuMUUecKoe IEUCTBUE CBETA (hespas https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoiucTBa U IPaKTUYECKOe
3 Henmens
44 npuMeHeHue: (HOToINeMEHT, (OTOJATUHK, (espas
CoJTHEYHas OaTapesi, CBETO IO/
Pentenue 3amau mo teMe «DJIE€MEHTEI 4 wenens bu6nmorexa [IOK
45 N
KBAHTOBOM OIITHUKH (berpans https://m.edsoo.ru/ff0d0302
Mogaens atoma Tomcona. Onbitel Pesepdopaa
46 1o HaCCGSIHI/IIO o-uactuil. [Tnanera Ha;) $0p§HB 4 nexens bubmorexa LIOK
p 1 P A bespains https://m.edsoo.ru/ff0d091a
aToMma
1 menens bubnunoreka LIOK
47 IToctynarel Bopa
Y p MapTa https://m.edsoo.ru/ff0d0afa
M3aydaenne n mornomenne GOTOHOB IIPH
48 e g;:o € aToMa ¢ OJHOIr'0 (bOBH}I 3Hepmn Ha | nenens bubsmorexa [IOK
p “ﬂ A yp p Mapra https://m.edsoo.ru/ffOd0afa
Ipyroi. Buabl ciekTpoB
BonHoBEeIe cBoiicTBa yacTtur. BonHEI ne
49 Bbpoiins. KopnyckynsapHO-BOJIHOBOH Ayajln3M 2 nepens bubmiorexa HIOK
P - ROPIYCKYIAP Ly ' MapTa https://m.edsoo.ru/ff0d0ca8
CHoHTaHHOE ¥ BBIHYKJICHHOE U3ITydeHUE
OTKpbITHE PAIMOAKTUBHOCTU. OTIBITHI
50 Pezepdopna o onpenenennio cocrasa 2 HeaCIA brbmmorexa [TOK
POOPA pel MapTa https://m.edsoo.ru/ff0d0fd2
PaAMOAKTUBHOTO U3TyICHHUS
CgoiicTBa anb(a-, 6era-, raMmMa-u3IydeHus.
3 menens
51 BnusiHue pagnoakTHBHOCTH Ha KUBBIE
MapTa
OpTaHU3MBI
OTkpBITHE IPOTOHA B HEUTpOHA. M30TOmHbL.
52 Anbda-pacnaa. NeKTPOHHBINA U MO3UTPOHHBIHI 3 Hezterts bubnmorera LHOK
p A P p MapTa https://m.edsoo.ru/ff0d1162
Oera-pacnan. ['amma-u3nydeHue
DHeprus CBSI3M HYKJIOHOB B sape. S nepHble
53 ealf nu. Sne HL}II; €aKTOo l'i) O6J'IeMpBI I nezens bubmmorexa TIOK
peaKiuu. sIAep p p- 1P ’ anpess https://m.edsoo.ru/ff0d1356

MEPCHCKTUBDI, SKOJIOTHUYCCKUC ACIICKThI
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AIEPHOMN SHEPIETUKU

DyieMeHTapHbIe YacTullbl. OTKPBITHE
no3uTpoHa. MeTo Ikl HAOIOICHUS U

54 erreTha S eMEHTA ac K . 1 Henenst bub6nmoreka [IOK
TUCTPAIUU dJIEMEHTAPHBIX YaCTHIL. TIBIH
perietp P - BPYT anpers https://m.edso0.ru/ff0d0e38
ctoi «DyHIaMeHTalIbHbIE B3aUMOJECHCTBHS.
EnuHCcTBO pU3nMUecKkoil KapTUHBI MUPa
Ortanel pa3BuTusa actpoHoMuu. [IpuknagHoe n
MHUPOBO33PEHYECKOE 3HAYEHUE ACTPOHOMHUU.
.. 2 Henens
55 Bup 38é3aH0r0 HeOa. Co3Be3nus, ipKue
N arpe’st
3BE3/bl, IJIAHETHI, UX BUJUMOE JBUKECHHE.
ConneuHas cucrema
56 Comnnne. ConHeyHasi akTUBHOCTB. MICTOUHMK 2 Hepenst
sHeprun CoJHIa U 3BE3] anpens
3BE3/1bI, ©X OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1bI TNIABHOM MOCTIEI0BATEILHOCTH.
.. 3 Henend
57 Buytpennee ctpoenue 38&31. CoBpeMeHHbIE Aihe
npess
IPEJCTABICHUS O IPOUCXOKICHUU U
sosror COJIHIIA U 3BE3NT
Muneunsii ITyre — nama ["anaktuka.
3 Henend
58 [Tonoxenue u amxenue Connna B ['anakTuke.
| arnpens
[Manaktuku. YEpHBIE ABIPHI B siIpaxX raJakTHK
Bcenennas. Pa3z6eranue ranaktuk. Teopus
4 genens
59 bonbuioro B3psiBa. PenMKTOBOE U3IyUEHHUE.
arnpens
MeraranakTuka
4 genens
60 Hepemiennsie npo6iaemMbl acCTpOHOMUU
amnpeis
61 KonTpomnpHas padota «21eMeHThl aCTPOHOMUU 1 Hemenst
1 acTpopU3UKI» Mast
62 O6o6maromuit ypok. Ponb ¢pusuku u 1 Henens
ACTPOHOMHHU B YKOHOMUYECKOM, Mast


https://m.edsoo.ru/ff0d0e38

TEXHOJIOTHYECKOM, COIMAIbHON M ATUYECKOM
chepax neaTebHOCTH YeJIOBEeKa

Ob6o6maromuit ypok. Ponb u mecro ¢pusuxu un

63 ACTPOHOMHHU B COBPEMEHHOW HAyYHOI KapTHHE 1 2 Hepems:
Mipa Mas
O6o06matomuii ypok. Pons puzndeckoit
64 TeOpHH B (HOPMUPOBAHUU NIPEACTABICHUN O 1 2 Hezens
¢du3nueckoil kapTHHE MUpa e
O6o06maromuii ypok. Mecto pusndeckoit
65 KapTHHBI MUpa B 00ILEM psay COBperHHLIX 1 3 Hepenst
€CTECTBEHHO-HAYYHBIX MPE/ICTaBIECHUI O Mast
npupoe
66 Pe3epBHblil ypok. MaruutHoe mnose. 1 3 Henens
ONeKTpOMarHUTHAs MHIYKLUS Mast
67 PesepsHblil ypok. Ontuka. OCHOBBI 1 4 wenens
CHEeNHATBHON TEOPUH OTHOCHTEIBHOCTH Mast
68 Pezepusliit ypok. KBanroBas ¢usuka. 1 4 uenenst bubmuoteka [IOK
OJeMeHTBl aCTPOHOMUU U aCTPOPU3UKU Mast https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

EBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

®dusuka. 10 knacc. ba3zoBeiit ypoBeHb. Yueonuk. Mskumes ['.51., [TerpoBa M.A.,
Crenanos C.B. u np.
®wusuka. 11 knacc. ba3oserit ypoBenb. YueOnuk. Msikumes ['.41., [lerposa MLA.,

YroasaukoB O.C. u ap.

METOIUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

10 kiacc:

®wuzuka. 10 knacc. Meroauueckoe nocodue IlerpoBa M.A., Kynpsisues B.B.

CoOopnuk 3ana4 no ¢usuke. 10 kiace. 3abonorckuit A.A., Komuccapos B.®., [letpoBa
M.A.

11 kiacc:

®dwusuka. 11 knacc. Meroauueckoe nocodue I[lerpoa M.A., Kynpsisues B.B.

CoOopnuk 3a1a4 no ¢usuke. 11 kiace. 3adonorckuit A.A., Komuccapos B.®., [lerpoBa

M.A.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

bu6mmoreka I{OK:
10 kmacc https://lesson.academy-content.myschool.edu.ru/03/10

11 xmacc https://lesson.academy-content.myschool.edu.ru/03/11



