MHWHHUCTEPCTBO ITPOCBEIIEHUSI POCCUMCKOM ®EJEPALIUU
MunncrepcTBo o0pazoBanusi Upkyrckoii odiactu

YupagpiieHue 00pa3oBaHus AAMUHUCTPAIMH AHTAPCKOT0 FOPOJCKOI0 OKpyra

MBOY "COHLI Ne10"

Y1 Bepm:am ?\‘ Cornacosano: Pacemorpeno Ha 3acesannu MO
JllapugTop MbOV CQLL Ne10 3am. pupextopa no HMP [Tporokosn Ne 1 ot 4. 09. 2024 r.
JKiranosa JI:M./ Al % Tonmguepa M.I'. Pyxosoaurens MO
5.09.2024 1./ /Bﬁ AL Konnakosa E.B. Z/((
- ; S.OL) 7074 I. (I) AMIJINA, HHHLHANBI MOJANHUCH
PABOYAS ITPOTPAMMA

(ID 3425455)

yueOHoro npeamera «®@u3nka. ba3zoBblii ypoBeHb»

s ooygaromuxcs 10-11 knaccos

r. Aurapck 2024



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke 0a30BOTO YpPOBHS Ha ypPOBHE CpEIHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHHM M TpeOOBaHUM K pe3yJibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHON MporpaMmsbl, npeacraBieHHbIX B OI'OC
COO, a Ttakxke ¢ yu€roM (enepanbHOl paboyelt HpPOrpaMMbl BOCIUTAHUSA U
KOHLICTIIMK TpenojaBaHus yuyeOHoro npeaMera «®dusmka» B 00pa3oBaTeNIbHBIX
OpraHu3alusIX Poccniickon ®enepanun, peaANU3yIOIIUX OCHOBHBIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMmbl MO (U3MKE HAMpapieHO Ha (QOopMUpPOBaHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOy4daromuxcs 10—11 kmaccoB npu o0yueHnn
uX (Qu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESITEIFHOCTHOTO MOJXOJa.
[Iporpamma no ¢usuke coorBeTcTByeT TpedboBaHusM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METAaNpeIMETHBIM pe3yJibTaTaM 00y4YeHHs, a TaKXKe
YUUTBHIBAET HEOOXOJMMOCTh peaIM3alMl MEXIIPEIMETHBIX CBA3€H (U3MKU C
€CTECTBEHHO-HAYYHBIMHU y4€OHBIMU IIpeAMETaMu. B Hell onpeaensatoTcsi OCHOBHbBIE
LEIU U3y4YeHUsl (PU3MKHU Ha YPOBHE CPEIHEro 0011ero o0pa3oBaHus, INIAHUPYEMbIE
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKM: JIMYHOCTHBIC, METAlpeaAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢pu3HMKe BKIIOYAET:

e IUIAHMpPYEMBbIE PE3YyJIbTaThl OCBOCHUS Kypca (PU3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO FOJjaM 00yUYEeHUS;

e cozep)kaHue yueOHoro npeamera « Puznkay» 1mo rogaM o0yUyeHHUs.

du3znka Kak Hayka o HauOosee OOIIMX 3aKOHAX MPUPOAbI, BBICTyIAs B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJaJ B CUCTEMY
3HaHUI 00 okpyskaroreM Mupe. [IIKonpHbIN Kypc GU3UKH — CHCTEMOOOPa3yOIIHiA
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI
JexaT B OCHOBE TMPOIECCOB U SBJICHUM, H3y4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. Vcmosib3oBaHME W AKTUBHOE
npUMeHeHne (GU3NYECKUX 3HAHUM  ompenensieT Xapakrep M pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIIOTHH B cpepe SIHEPreTUKU, TPAHCIIOPTA, OCBOEHUSI KOCMOCA,
MOJIyYeHUs] HOBBIX MAaTEpPHAJIOB C 3aJlaHHBIMU CBOMCTBaMM M Jpyrux. M3yudeHue
(u3HKM BHOCUT OCHOBHOM BKJ1a/1 B (POPMUPOBAHUE €CTECTBEHHO- HAYYHOU KaPTUHBI
Mupa oOydyaroumxcsi, B (POpMUpPOBaHME yMEHUN MPUMEHSATH HAYYHBIM METOJ
MO3HAHUS MPU BHIMOJTHEHUN UMU YYEOHBIX UCCIIEIOBAaHUM.

B ocHOBY Kypca ¢pusuku 1151 ypoBHSI CpeTHET0 0011ero 00pa3oBaHus MOJ0KEH
pPAI e, KOTOpbIe MOKHO pacCMaTpHUBAaTh KaK MPUHIIUIIBI €TI0 MOCTPOCHHUSL.



Hoes yenocmunocmu. B COOTBETCTBUHM C HEH KypcC SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lieloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DH3UKHU.

Hoes eenepanuzayuu. B CcOOTBETCTBUU C HEW MaTepuanl Kypca (QPU3HKU
o0beqUHEH BOKPYr (Qu3nueckux Teopuil. Benmymmm B Kypce siBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpPHUH, BEIIECTBE U
T0JIE.

Hoes eymanumapuszayuu. E€ peanuzaunus NOpPEANOaracT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (U3MUECKON HayKH, OCMBICICHHUE CBSA3H Pa3BUTHUSA
(bu3HKHU ¢ pa3BUTHEM O0IIECTBA, & TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU TIpoOIeMaMu.

Hoes npuknaonoii nanpaenennocmu. Kype Gu3Hnku npeanoiaract 3HakOMCTBO
C IMPOKUM KPYIOM TEXHMYECKHUX M TEXHOJOTHMYECKHUX NPHIOKECHHU H3y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peamu3yercs MOCPEACTBOM BBEICHHUS 3JIEMEHTOB
COJIepKaHusl, MOCBSIIEHHBIX KOJIOIrMUYECKUM MPoOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBA3aHBbl C Pa3BUTHUEM TEXHUKH M TEXHOJIOTHH, a TaKke 00CYyX AEHHUS MpoOiieM
PalMOHAIIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTHUECKOW O€30aCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKM HAa YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHMsl SABJIAIOTCA (pu3nMueckue Teopuu ((PopMUpOBaHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOECHUS (PU3UUECKOU TEOPHH, POJid (DyHIAMEHTAIbHBIX 3aKOHOB U
IIPUHLIMIIOB B COBPEMEHHBIX IPEICTABICHUAX O IPUPOJIE, TPAHHUIIAX TPUMEHUMOCTH
TEOPUM, ISl ONTMCAHNS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (PU3MKH peallu3yeTcsl Mpexae
BCEro 3a CYET OpPraHM3allMU SKCIEPUMEHTAIBHON JEeSTebHOCTH O0YyYarolXCs.
J1i1st 6a30BOr0 YpOBHA Kypca (PU3UKH — 3TO UCIOJIb30BAHUE CUCTEMBI (DPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no (usuke 0ObEIUHEHBI B OOIIMIA CIMUCOK YUYEHUYECKHX MPAKTUYECKUX paldoT.
Boigenenue B yka3aHHOM IepeyHe JabOopaTOpHbIX pPadOT, MPOBOAUMBIX IS
KOHTPOJIS U OLIEHKH, OCYLIECTBIISIETCS y4aCTHUKaMU 00pa30BaTENIbHOTO Mpoliecca
UCXOJI1 U3 OCOOEHHOCTEW MIIaHUPOBaHUS W OCHalIeHUs kaOuHera (usuku. Ilpu
ATOM O00€CHeuMBaeTCsl OBJIAJIeHuE OOYy4YaloMMMHUCS YMEHUSAMH MPOBOJIUTH
KOCBEHHBIE HM3MEPEHUsI, MCCIEIOBAHUSA 3aBUCUMOCTEH (U3NYECKUX BEIMYUH U
IIOCTAHOBKY OIIBITOB I10 ITPOBEPKE MPEIJIOKEHHBIX THIIOTES.

bospiroe BHUMaHUE yaeaseTcs PEMIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/au.
[Ipu 5TOM 111 pacyE€THBIX 3aa4 MPUOPUTETOM SBJISIOTCS 3a1a4U C SIBHO 3a1aHHOMN
(bu3HUECcKOi MOJIENbIO, MO3BOJISIIOLINE TPUMEHSITh U3yYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paslieia Kypca, TaKk U MHTETPUPYs 3HAHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBISIOTCS 3aJaHMs HA
00BbsCHEHHE TMpOTEeKaHUsi (U3MUECKUX SBJICHMM W TPOLECCOB B OKpPYKalolen
KU3HH, TpeOyronme BBIOOpa (U3MYECKON MOJCHH ISl CHUTyallud TPaKTHKO-
OpHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBanusmMu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY 00eCIieueHHUI0 yueOHOTO mporiecca 0a30BbIi YPOBEHb Kypca (pu3uku
HAa YpPOBHE CpEeIHEro oO0miero oOpa3oBaHUsA [OJDKEH H3y4yaThCs B YCJIOBHSIX
MpeAMETHOr0 KaOuHeTa (U3WKH WM B YCIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IUKiIAa. B kabwHeTe (U3WKK TOJDKHO OBITH
HeoOXoIuMoe J1labopaTopHOE OO0OpYAOBAaHHME JJIS BBINOJHEHUS YKa3aHHBIX B
nporpaMme o (pU3MKe YYEHUUYECKHX MPAKTHUUYECKUX paboT U JIEMOHCTPAIIMOHHOE
obopyioBaHue.

JleMoHCcTpalluoHHOE  00O0pyJl0oBaHue (popMupyeTcs B COOTBETCTBUM C
MPUHITUIIOM MWHUMAJIBHONH JOCTaTOYHOCTH ¥ 00OECIEUYMBAET TOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 10 (DU3MKE KIIOYEBBIX JEMOHCTpALUNA IS
UCCJICIOBAHUSI  WM3Y4YaeMbIX  SIBICGHUA M  MPOIECCOB, HOMIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYCCKUX TIPUMCHCHHM.

JlabopatopHoe 00OpyIOBaHHE [JiI YYEHUYECKUX MPAKTHUYECKUX paldoT
dbopMupyeTCcs B BUIE TEMAaTHUYECKUX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOOydarommxcs. TeMaThudeckue KOMIUICKTHI
71a60paTOPHOTO OOOPYAOBAHUS JOJDKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHNN aHAJIOTOBBIX M IMU(POBBIX MPHUOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX JIa0OpaTOPUIA.

OCHOBHBIMH LIETSIMU U3YYEHUS] (PU3UKHU B 00111eM 00pa30BaHUU SBIISIOTCS:

e (QopMupoBaHue HHTEpeca U CTPEMJICHHS OOYyYalolUXCs K HAYYHOMY
U3YYCHUIO TPHUPOJIbI, PA3BUTHE HX HHTEIUICKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e Ppa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE MO3HAHUS U (OPMHUPOBAHUE
HCCJIEIOBATEIIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa H3yUYeHUSI OCHOB
CTpOEHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (QopMupoBanue yMeHHNl OOBACHITH SBJICHHUS C HUCIIOJIB30BAaHUEM
(GU3MYeCKUX 3HAHUHM M HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHWE TPEICTABICHUNH O POIM (PUIHKHU IS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHre ATUX 1elield oO0ecTieunBaeTCsl PeIIeHueM CIASAYIOMMX 3a/1ad B

mpoliecce u3yueHus Kypca GU3uKy Ha ypOBHE CPETHETO O0IIero o0pa3oBaHuUs:



e TpHOOpPETEeHHE CUCTEMBI 3HAHHM 00 00IIMX (PHU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHUAX, BKJIIOYAs MEXAHHKY, MOJIEKYJSIpHYIO (PU3HUKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (QopMupoBaHMEe YMEHHMI TPUMEHATh TEOPETUUCCKHE 3HAHUS IS
oOBbsCHeHHST (PU3WYECKUX SBICHUW B TIPUPOAE H IS TPHHITHS
MPAKTUYECKUX PEIICHUIN B MOBCEIHEBHOW KU3HU;

e OCBOGHHE CHOCOOOB pEIICHUS pPa3IUYHBIX 3a7ad C SBHO 3aJaHHOMU
¢usznyeckoil MoneNblo, 3alad, MOJIPa3yMEBAIOUINX CAMOCTOSITEIHLHOE
co3fanue GU3NUEeCKO MOJIENH, aJIeKBAaTHON YCIOBUSIM 3a]1a4H;

e TMOHMMaHHE (UIUYECKUX OCHOB M MPUHIHUIOB ACHCTBUSA TEXHHUUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIIECCOB, UX BIMSHUSA HA OKPYKAIOIIYIO
cpeny,

e OBJIAQJICHUE METOJaMU CaMOCTOATEIBHOTO TUIAHUPOBAHUA U TPOBENICHUS
(Gu3HUEeCKNX SKCIEPUMEHTOB, aHAIW3a W HHTepIpeTanuu UHGOpMaIlii,
ONpPEIECIICHUS] JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

e CO3J]aHUE YCIIOBUU JJIsi pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEIOBATEILCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wusydenune ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus orBoautcs 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamme 10 (GU3MKE TMEPEUCHb JIA0OPAaTOPHBIX U
MPaKTUYECKUX PaboOT SBISETCS PEKOMEHIOBAHHBIM, YYMTENb JI€JIaeT BBIOOD
npoBeeHUusT J1a0OpaTOpPHBIX pPabOT M OMBITOB € YYETOM HMHAMBUAYAJTbHBIX
0COOEHHOCTEH 00yUYaroIMuXCH.



COIEPKXAHUE OBYYEHMUSA
10 KJTACC

Pasznen 1. ®usuka u MeTOAbI HAYYHOI0 MIO3HAHUS

@dusnka — Hayka O npupozae. Haydnble METOIBI IO3HAHUS OKPYKArOLIETO
mupa. PoJsib 3KCriepuMeHTa v TEOPUH B POLIECCE TO3HAHMS IPUPOIBI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3MUeCKUX SBICHUN M mporeccoB. HaydHble rUmorTessl.
duzuyeckre 3aKOHBI U TEOPUH. ['paHUIBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponp u mecro ¢uzuku B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle U UIUPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe NBHKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHHUS.
Cucrema orcuéra. TpaekTopusl.

[lepemernienne, CKOpOCTh (CpeAHsisi CKOPOCTb, MIHOBEHHas CKOpPOCTh) U
YCKOPEHHUE MaTepUaJIbHOW TOYKH, MX MPOCKUMH HA OCH CHUCTEMbI KOOpPAHMHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEIHOEe ABMxkeHue. ['paduxu
3aBUCHUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOpPEHHUs, MyTH U T[EpPEMEIICHUS
MaTepUaIbHOM TOYKH OT BPEMEHH.

CBoboaHOe majieHue. Y CKOpeHUE CBOOOTHOTO TaACHUS.

KpuBonunenHoe npmxenue. /[BmkeHne MmaTepuaibHON TOYKH IO OKPYKHOCTH
C TOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHAS CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CHUIOMETD,
JBIKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPAIUs KMHEMATUUYECKUX XapaKTEPUCTUK
JIBUKEHUS.

[IpeoOpazoBanue IBUKEHUHN C UCTIOTH30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue aBuxeHus Tena, OPOIIEHHOTO TOJ| yIJIOM K TOPU3OHTY U
TOPU30HTAJILHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJACHUS.

Hanpasnenue ckopocT npu JBUKEHUU 10 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yueHne HEPAaBHOMEPHOTO JBUKEHHS C LEIBIO ONPEAECICHUS] MITHOBEHHOMN
CKOPOCTH.

HccnenoBanre COOTHOLICHHUS MEXIAY NyTSAMH, MNPOUIECHHBIMUA TEJIOM 3a
NOCJIEN0BATENbHBIE pPAaBHBIE MPOMEKYTKH BpPEMEHM INIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune NBUKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBrxeHus Teia, OporeHHOro rOpu30HTaIBHO.

Tema 2. /lunamuxa

[lpynuun  otHocutenbHOCTH  ['anmmnes.  IlepBwii  3akoH  HproToHA.
NuepunaibHble CUCTEMBI OTCUETA.

Macca rena. Cuna. [Ipunuun cynepriosuuuu cuit. Bropoit 3akon Hetotona st
MaTepuaabHOUN TOUku. Tpetnil 3aKkoH HproTOHA 1151 MaTepuaibHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectu. llepBas kKocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKobxkeHus, kauenusi). Cuna tpeHus. Cyxoe
TpeHue. Cuia TpeHusl CKOIBKEeHHUS U cuiia TpeHus nokos. KoadduimenT tpenusi.
Cuna conmpOTUBIICHUS NPU ABUKEHUU TEJIa B )KUJKOCTH WJIU Tase.

[TocTynarenbHOE U BpallaTebHOE IBUKEHNE a0COIIOTHO TBEPAOrO TENA.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHus. [lmedo cumbl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHUE: TMOIIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHepuum.

CpaBHeHUE MacC B3aMMOAECHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

N3mepenune cu.

CroxeHune cuil.

3aBUCUMOCTH CHJTBI YIIPYTOCTH OT AeopMarium.

HesecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U MMAICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBECHS TBEPIOTO Tela. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Nzydenne nBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



Hccnenoanne 3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKHUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

Hccnenopanne ycioBUil paBHOBECHS TBEPAOrO TeENA, MMEIOLMIETO OCh
BpalICHUSI.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

Nmmynsc MaTtepuanbHOM TOYKM (Tena), CHUCTEMbl MAaTEpUAIbHBIX TOYEK.
NmMnynbc cuilbl U1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPaHEHWs HMITYJIbCA.
PeaktuBHOE nBMXKEHUE.

PaboTa cuibl. MOIIHOCTH CHJIBL.

Kunernyeckass s3Heprust MarepualibHOM Touku. Teopema 00 H3MEHEHUH
KHHETUYECKOU SHEPTUU.

[ToreHunanbHas DHEPrUsl. [ToTeHunanbHas SHEPIUs yIpyro
nepopMupoBaHHOM NpykuHbI. [loTeHIManbHAast SHEPTUs Tena BOJIU3H MOBEPXHOCTH
3eMIIH.

[loTeHumanbHple W HENOTeHIManbHble  cwibl.  CBsS3pb  pabOTHI
HETIOTCHIMAIBHBIX CUJI C U3MEHEHNEM MEXaHUYECKON SJHEPTUU CUCTEMBI TEJI. 3aKOH
COXpPAaHEHUS MEXaHUYECKON IHEPTHH.

YIpyrue u HeyIpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHUE: BOJOMET, KOIIED,
IIPY>KUHHBIN TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[Tepexo MOTEHIIMATBLHOM YHEPTUN B KUHETUYECKYIO U O0PaTHO.

Vuenuueckuii axcnepumenm, nabopamopusvie pabomol

N3ydenne abCONIOTHO HEYNPYroro yiapa ¢ MOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C U3MEHEHHEM MEXaHMYECKOW SHEpruu
TE€JIa Ha IIPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MogekyasipHasi pu3uka v TepMOIMHAMHUKA
Tema 1. Ocrosbt MONEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBIWKEHHS U
B3aUMOJICMCTBUSL YacTHUI BeulecTBAa. MoJaenu CTpPOEHUs Ta30B, XUJIKOCTEU H
TBEPJIBIX TET U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ITUX Mojeneil. Macca u
pa3Mepbl MoJieky. KonnuectBo BemiectBa. [TocTosiHHas ABoranapo.

TermoBoe paBHOBecue. Temmeparypa u €€ usmepenue. lllkana temnepartyp
Lenscus.



Mopens  upeanbHOoro rasa. (OCHOBHOE  ypaBHEHME  MOJIEKYJIIPHO-
KMHETHUYECKOW TEOpHHM HACATbHOrO raza. AOCONIOTHAas TeMmIeparypa Kak mepa
CpeIHEN KWHETHYECKON SHEPruy TEIUJIOBOrO IBMKEHUs uactul rasza. [llkama
temneparyp KenbBuna. ['a3oBbie 3axoHBI. YpaBHeHne MeHneneeBa—KitanepoHa.
3akoH JlanpToHa. M30mponecchl B UACANbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe MpencTaBICHHE H30MPOILIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTtp.

Jlemoncmpayuu

OnbIThI, MOKA3bIBAIOUINE AWCKPETHOE CTPOEHHE BellecTBa, (poTorpaduu
MOJIEKYJ OPraHUYECKUX COCTUHECHUM.

OmnbiThl 0 AU Y3UH KUIKOCTEN U Ta30B.

Mogenb 6pOyHOBCKOTO JIBUKEHUS.

Mopens onbita [lITepHa.

OnbIThI, JTIOKa3bIBAKOIINE CyIIIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aMMOJICUCTBHUS.

Mopens, HIUTFOCTPUPYIOLIAas NPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/[Ia.

OnbITEl, WUIIOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA HICAIbHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

Onpenenenne Macchl BO3yXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEPaTyphl BO3AyXa B HEM.

Hccnenoanne 3aBUCUMOCTH MEXY ITapaMETPAMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHogbl mepmMoOuUHaAMUKU

TepMoanHamuueckass cucteMa. BHYTpEHHSIsSI SHEpPrus TEPMOAUHAMUYECKON
CUCTEMBI U cIOCOObI €€ n3MeHeHusl. KonmdecTBo TemioThl U paboTta. BHyTpeHHSs s
DHEpPrusi  OJHOATOMHOTO  HJAEAIBHOIO  raza. Buael  Temonepenadw:
TEIJTIONPOBOIHOCTh, KOHBEKIIUS, U3ITyYeHHUE. Y IeJIbHAS TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBo TemIOTHI pH TEIIONEpeaye.

[lonsitue 00 aauabatHoM mporecce. llepBrlii 3aKOH TEPMOAMHAMHKH.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMUKHU K u3orpoleccaMm. ['paduueckas
WHTEpHpeTanus paboThl Tasa.

Bropoii 3akoH TepmomuHamuku. HeoOpaTumocTh MPOIECCOB B MPHUPOIE.

TemnoBble  MammHbl.  lIpuHUMOBI ~ AEWCTBUSA ~ TEIJIOBBIX  MAallHWH.
[IpeoOpazoBanusi SHEPruu B TEIUIOBBIX MaimnHaX. KoadduimeHT moiae3Horo
nevictBusi TeruioBod MamuHbl. [{ukn KapHo u ero kod(p@UIMEHT MOJIE3HOrO
JENCTBUA. DKOJIOTHUECKHUE MPOOJIEMBI TETUIOPHEPTETUKH.



TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAWIbHUK, KOHIAUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTpPEHHEH HSHEpruy Tela MpU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBanue 3pupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOIEMOHCTPALIHS).

N3meHenue BHyTpeHHEN SHEpruM (TeMIIepaTyphl) Tejla IpH Terionepeaaye.

OnbIT 0 a1a0aTHOMY PACIIUPEHUIO BO3yXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JTBUTATENs] BHYTPEHHETO CrOpaHusi, PEaKTUBHOIO
JBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomuol

N3mepenune yaeapHON TEMIIOEMKOCTH.

Tema 3. Azpezammnbie cocmoanun eeuyecmea. Pazoevie nepexoovt

[TapooOpa3oBanue U KoHJeHcalus. Vcnapenue u kumneHue. AOCOTIOTHAS U
OTHOCHUTEINIbHAA BJIAXKHOCTh BO3ayxa. HacelmeHHBIM map. YaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMITEPATyPhl KUTICHUS OT JIaBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopdubsie Tena. AHU30TPONHS CBOMCTB
kpuctaiioB. JXunkue xpucrtamisl. CoBpeMeHHbIE Marepuanbl. llmaBineHue u
KpucTayuu3aius. Y aelbHas TerioTa miasieHus. Cyonumarus.

YpaBHeHUE TEIOBOrO OanaHca.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTUN MOJYUYCHUSI COBPEMEHHBIX MATEPHUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHM>KEHHOM JIaBJIICHUHU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaOntonenue HarpeBaHus U TIaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBRA.

JleMOHCTpanusi KpUCTaIOB.

Vyenuueckuii osxcnepumenm, nabopamophvie pabomul

N3mepenre OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Pa3znes 4. DiieKTpOAMHAMHUKA
Tema 1. Inexkmpocmamuka
DnexTpusanus Ten. NeKTpUIecKuil 3apsa1. JIBa BUa 3JIEKTPUYECKUX 3apsI0B.
[IpOBOHMKHM,  AMDJIEKTPUKHM W TOJYNPOBOJHHUKH. 3aKOH  COXpPaHEHUs
AIEKTPUYECKOTO 3apsija.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuyHbli 31€KTpUUECKUi 3aps.
Onektpuueckoe rmone. Hampsxk€HHOCTh  3nekTpudeckoro mnoiid.  [IpuHiun



CYyNEPHO3ULINM BJIEKTPUUECKUX MOJeH. JIMHUM HAnpsHKEHHOCTH SJIEKTPUYECKOTO
OJIAL.

PaGoTa cun snextpocraruueckoro nous. [lorenmuan. Pa3HOCTh MOTEHIMANIOB.
[IpOoBOOHUKN W HOHUAJIEKTPUKH B JJIEKTPOCTATHYECKOM Ioje. JMaiekTpudeckas
IPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHieHcaTop. DIEeKTpOEMKOCTh IIIIOCKOTO KOHIEHCATOPA.
DHeprus 3apsLKEHHOTO KOHASHCATOpa.

TexHuyeckre yCTpOHCTBA M NPAKTHUYECKOE NPUMEHEHHE: HSIIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATUYECKas 3alllUuTa, 3a3eMJICHUE DIIEKTPONpPUOOPOB,
KOHJICHCATOpP, KONMUPOBAJIbHBIN allapar, CTPYyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ IPUHLIKI IEUCTBUS JIIEKTPOMETPA.

B3anmoneiicTBrE Ha3EKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOIHMKH B AJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMDAEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcCATopa OT IUIOIIAIA
MJIACTUH, PACCTOSIHUS MEXIY HUMU U JUAJICKTPUUECKOM MPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHASHCATOPa.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabomol

N3Mmepenne 351eKTpoEMKOCTH KOHACHCATOPA.

Tema 2. I[Tocmosannsiit 3nekmpuueckuii mox. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKU TOK. YCIIOBHSl CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSSHHBIN TOK.

Hanpsixenue. 3akon Oma i1 yyacTka UETH.

DIIEKTPUYECKOE COMPOTHUBICHUE. YAEIBHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBarenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COETMHEHNE IPOBOAHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jxoyns—Jlenma.  MoimHOCTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJABUKYIasl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHHMKA TOKA.
3akoH Oma Ju1sl TOJTHOM (3aMKHYTO#) AnekTpuueckoii nenu. KopoTkoe 3ambikaHue.

DJIEKTpOHHAsA  MPOBOJUMOCTH  TBEPIABIX  METAJUIOB. 3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXITPOBOAUMOCTD.

DJIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIIEKTPOHHBIX ITyYKOB.

[TomynpoBOAHUKH. CoOcTBeHHast u puMecHas MIPOBOJIUMOCTH
noynpoBogHUKOB. CBolicTBa p—N-niepexoaa. [lomynpoBo HUKOBBIE TPUOOPHI.

ONEeKTpUYecKnuii TOK B pacTBOpax M paciuiaBaXx  AJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS AUCCOLMALINS. DIICKTPOJIN3.



OneKkTpudeckuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIepMeETp,
BOJILTMETpP, PEOCTaT, MCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeiIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO],
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TaTbBAHUKA.

Jlemoncmpayuu

N3MepeHne CUuitbl TOKa U HATIPSKEHHUS.

3aBUCHUMOCTh COINPOTUBIICHUS LWJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAU TIOTIEPEYHOT0 CEYEHUS U MaTepuaa.

CMmelaHHOE COeIMHEHUE TPOBOTHUKOB.

[Ipssmoe wu3MepeHue DSIEKTpOABMKYIIEW cwibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COIPOTHUBIICHHS] METAJIJIOB OT TEMITEPATYPHI.

IIpOoBOIMMOCTE IIEKTPOIUTOB.

N ckpoBoi pa3ps ¥ MPOBOJUMOCTb BO3AYXa.

OIHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomol

N3yuyeHne cMeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABMKYILIEH CHIIbI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHBIICHUS.

Habnronenue snexrposusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢uszuku 6azoBoro ypoBHs B 10 kiacce ocyliecTBisieTcs ¢
YYETOM COJEPIKATENbHBIX MEXIPEIMETHBIX CBSI3€M C KypcamMd MaTE€MaTUKH,
OMOJIOTHUH, XUMUH, TreoTrpaduu U TEXHOJIOTHUH.

Meoicnpeomemnuvle nousimusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAy4YHOI'O
MO3HAHUS: SIBJICHWE, HAay4yHbId (akT, rumnoresa, (uanyeckas BeIWYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHE CUCTEMbl YpaBHEHUMW, JIMHEWHas (QyHKIuS,
napabosna, runepOosa, ux rpaduku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPHI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABWIKEHHE B KUBOU mpupoae, auddysus, ocmoc,
TEIUI0O0OOMEH JKUBBIX OPraHU3MOB (BHU[bI TEILIONEPEAAyH, TEINIOBOE PaBHOBECHUE),
ANIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApHAs MAacca, TEIUIOBbIE CBOMCTBA TBEPHABIX TEJ, JKUIAKOCTEU WU



ra3oB, JJICKTPUUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJMTHYECKAs JAMCCOLMALINS,
rajibBaHUKa.

l'eoepagpus: BIaxXxHOCTH BO3AyXa, BETPhI, 0apOMETP, TEPMOMET.

Texnonocus: npeoOpa3oBaHHe IBUKEHUU C HMCMOJIB30BAHHMEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHUKE, MOJUIMIHUKYA, HCIOJIb30BAaHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYrHe), JBUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOW XOJOAWIBHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJTYYEHHUS] COBPEMEHHBIX MaTEpHalioB, B TOM YHCJIE HAHOMATEpPHUAJIOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHUE SJEKTPONpUOOpPOB,
KCEpOKC, CTpYHHBIH MPUHTED, AJIEKTPOHArpeBaTEIbHBIC npuodopkI,
AIEKTPOOCBETUTEbHBIE MPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pasznen 4. DiieKTpOAMHAMHUKA

Tema 3. Maznumnoe nose. IneKmpomazHUmMHAA UHOYKYUA

[TocTtostHHBIE MarHuThL. B3auMoaencTBHE IMTOCTOAHHBIX MArHUTOB. MaruuTHoe
nosne. Bektop MarautHOM MHAYKUUKU. [IpyuHIMN Cynepno3uiuuu MarHuTHBIX TOJIEH.
JIuHuu MarHuTHOM wuWHAyKIWU. KapTuHa JMHWNA MarHUTHOW MHAYKUMH TIOJIS
MOCTOSIHHBIX MarHUTOB.

MarauTHOE TMOJie TPOBOJHMKA C TOKOM. KapThHa JHMHUNA WHAYKIUA
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHMKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzanmoieicTBue mpoBOJHUKOB €
TOKOM.

Cuna Amnepa, e€ MOJlyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ Moyib U HanpaBiieHUE. JIBUKEHHNE 3apSyKEHHON YaCTUIIBI
B OJJHOPOJHOM MarHuTHOM IMoJjie. PaboTa cunsl Jlopera.

SIBiieHME DNEKTPOMArHUTHOW MWHAYKOMHA. [lOTOK BEKTOpa MAarHUTHOMU
UHIYKIUU. OJIEKTPOJBIXKYINAA CWia HWHAYKIUU. 3aKOH SJIEKTPOMArHUTHOM
unaykuuu dapanes.

BuxpeBoe nsnekTpudeckoe moje. OJICKTPOABIKYINAS CHia HHAYKIWU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuio Jlenna.

NHayKTUBHOCTh.  SIBJIGHME CAMOWMHIYKIMHU. OJIEKTPOJABHXKYILAS  CHJa
CaMOUHIYKIHH.

DHeprusi MarHUTHOTO TOJIS1 KaTYIIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpOMCTBA W MPAKTUYECKOEC MPUMEHEHUE: TTOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnsIT IpcTena.

OTKJIOHEHHE JICKTPOHHOIO IMyYKa MAarHUTHBIM TTOJIEM.

JIMHUY MHIYKIMA MAarHATHOTO TOJIS.

B3auMojeiicTBrE IByX MTPOBOJTHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cvibl JIOpeHIIa Ha HOHBI AJIEKTPOIIUTA.

SIBlIeHUE PIIEKTPOMArHUTHOW MHYKITUH.

[IpaBuno Jlenna.

3aBUCUMOCTD JJICKTPOABHMKYIIEH CUJIbI MHAYKIHMH OT CKOPOCTH WU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBiIeHUE CAMOWHTYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamopmule pabomuol

MN3y4yeHne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue AelCTBUS MOCTOSTHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBICHUS 2JIEKTPOMArHUTHON UHIYKIIUH.

Pa3nen 5. KosieGanusi u BoJITHbBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHble Konedanus

Konebarenbnass  cucrema. CBoOOAHBIE  MEXaHUYECKHE  KOJIEOAHUS.
[Mapmonnyeckue konebanus. Ilepuoxa, wactora, amrMTyaa ¥ ¢asza KoJeOaHHil.
[IpyXuHHBIN MaATHUK. MaTeMaTUYECKU MasATHUK. YPAaBHEHUE TaPMOHUYECKUX
konebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSIX.

Konebarenbupiii kKoHTYp. CBOOOJHBIE SJEKTPOMArHUTHBIE KOJICOaHUS B
UJCATBHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYeCKUMU U
AIEKTPOMATrHUTHBIMU KoJieOaHusiMu. Dopmyna TomcoHa. 3akoH cOXpaHEHUs
SHEPTUU B UJICATLHOM K0JIe0ATEeILbHOM KOHTYPE.

[Ipencrapiienue o 3aryxaromux KojieOaHusX. BbIHYXI€HHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeiHyX/I€HHBIE 2JIEGKTPOMarHUTHhIE KOJIeOaHusI.

Ilepemennbiii  TOK. CHHyCOMZANbHBII TEPEMEHHBIM TOK. MOIIHOCTh
NEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JEHCTBYIOIEE 3HAUEHUE CHUJIbI TOKA U
HaIPSKEHUSL.

Tpanchopmarop. IIpousBoacTBo, nepegadya U NoTpedIeHUE IICKTPUUSCKOM
SHEPruM. JKOJOTUUYECKHE PUCKHU TPU MPOU3BOJCTBE AJEKTpodHepruu. Kynbrypa
WCTIOJIb30BAHUS JICKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHHUU JJIEKTPOIIEpeaay.

Jlemoncmpayuu

UccnenoBanue mapamMeTpoB KoJieOATEIbHOUW CHCTEMbI (MIPY>KUHHBINA WM
MaTeMaTUYECKUIl MASTHHK).



Habmronenue 3aryxaromumx KojieOaHUi.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

Hab6ntonenue pesonanca.

CB0OOOIHBIE STIEKTPOMArHUTHBIE KOJIEOaHMUS.

OcuusiorpaMMbl (3aBUCUMOCTU CHJIBI TOKA U HAIPSKEHUSI OT BPEMEHU) ISt
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu TOCIIENOBATENBHOM COEOUHEHHHM PE3UCTOPA, KaTyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogens JIMHUY SIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomuol

HccnepoBanue 3aBUCUMOCTH TIEPHOJa MAJbIX KOJIeOAaHUM rpy3a HA HUTU OT
IUTMHBI HUTH ¥ Macchl Ipy3a.

Hccnenosanne nepeMeHHOTO TOKA B LIETH U3 MOCIEA0BATEIbHO COCTUHEHHBIX
KOHJEHCATOpAa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBLE 6OJIHbL

Mexannueckrne BOJIHBI, YCIOBUSL pacnpoctpadHenus. I[lepuon. CkxopocTh
pacrpocTpaHeHuss W JiuHa BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJIHBI.
WNutepdepenius u uPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3BykKa. I'poMmkocTh 3Byka. Bwicota ToHa. TeMOp 3Byka.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3TYyUYEHHS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B anexrpoMarautHoi BosiHe. CBOMCTBa
AJIIEKTPOMATHUTHBIX BOJIH: OTpa)K€HUE, MPETOMIICHHE, TOJIApU3aIius, Tudpakivs,
unrepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[Ixana 3MeKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLMIBI paIuOCBSI3U U TelleBUAeHUs. Pagnonokausi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPEIbI.

TexHu4yeckre yCTpPOMCTBA M TMPAKTUYECKOE MNPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

O6pazoBanue U pacnpoCTPaHEHUE MOMEPEYHBIX U TTPOI0TBHBIX BOJIH.

KoneOGmromieecs €10 kKak HCTOYHUK 3BYKa.

HaOmronenue otpakeHus U PEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue nnatepdepeniiuu u Audpakiinu MEXaHn4eCKUX BOJIH.

3BYKOBOM pE30HaHC.

HaGnronenue cBsI3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYAOW U
94acCTOTOM KOJIeOaHMUIA.



Hccnenoanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, MPEJIOMIIEHNUE,
noJispu3anus, 1udpakius, uHTepdepeHIms.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. lIpsMonuHENHOE pacnpoCTpaHEHUE CBETa B
OHOpOIHOM cpene. JIyd cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxeHue cBeta. 3aKOHBI OTpakeHus cBera. [locTpoeHune n3oOpakeHHil B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yroja MNOJHOIO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceeta. CioxxkHbli cocTaB 6enoro cBeta. LBer.

Cobuparoniye u paccemBaroIne JIUH3bL. ToHKas TMH3a. POKYCHOE pacCTOsSHUE
Y ONTUYECKas cujia TOHKOM JIMH3bI. [locTpoeHne n3o0pakeHui B COOUpAIOIINX U
pacceuBaromux JH3aX. DopMysia TOHKOM JIMH3BI. Y BEIMUCHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. WHrepdepennusi cBeta. KorepeHTHbIE HMCTOYHHKH.
VYcaoBusi HaOMOIEHUS MAKCUMyMOB M MHHHUMYMOB B HMHTEpP(EPEHIIMOHHOM
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuusa cBera. JudpakimoHnHas pemérka. YCJIOBUE HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB IMpU TMAaJ€HHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuyeckue yCTpPOWCTBA M TMPAKTHUYECKOE TMPUMEHEHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA armapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TU(PpaKIIUOHHAS PEHIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssMOIMHENHOE pACIPOCTPAHEHHUE, OTPAKEHHE U NPEIOMIIEHUE CBETA.
OnTtuyeckre npudOpBHI.

[TonHOE BHYTpeHHEE OTpaxeHne. Moaenb CBETOBOA.

WccnenoBanue CBOMCTB N300paykKeHU B JIMH3AX.

Mopenn MUKpOCKoOMa, TEJIECKOIA.

Habmronenue narepdepeHimmy crera.

Habmronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonydenue cniekTpa ¢ MOMOUIBIO PU3MBI.

[Tonyuyenue cnekTpa ¢ HOMOIILIO0 TU(PAKIIMOHHON PEIETKH.

HabGnronenue nossipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol



N3mepenue nokaszarens npeioMIICHUS CTEKIA.
HccnenoBanue cBOMCTB n300pakeHN B JTMH3AX.
Habmronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI clIeNIUAJIBLHOI TEOPUH OTHOCHTEILHOCTH
['paHu1IBI TPUMEHUMOCTH KJIACCUUYECKOU MEXaHUKH. [10CTynaThI crieruaibHON
TEOPUU OTHOCUTEIIbHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTA CBETa B BAKYYME,
MPUHIIUIT OTHOCUTEJIBHOCTA DUHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKPAILICHHE
JUTUHBL.
DHEprus ¥ UMITYJIbC PEISATUBUCTCKON YACTHUIIBI.

CBs13b MaccChI ¢ C-)HepI‘I/Ief/'I H UMITYJIbCOM peJI}ITI/IBI/ICTCKOﬁ JaCTHUIIBI. 9H€pFI/I$I
ITOKO4I.

Pasznen /. KBanToBas ¢pusuka
Tema 1. Dnemenmot K6AaHMOBOU ONMUKU
®otonsl. ®opmyna [Inanka cBs3u 3HEprun (HOTOHA C €r0 YaCTOTON. DHEPIrust
U UMITYJIbC (POTOHA.
OtkpsiTue u uccnenoranue horoddpdexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI
dotorddexra. YpaBuenue DuHmTeitHa st hoTodddekra. «KpacHas rpanuiiay

dboTtoapdekra.

JlaBnenue cBera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckne yCTpOHCTBA U MPAKTHUUECKOE MpPUMEHEHHUE: (POTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢heKT Ha YCTAaHOBKE C IIMHKOBOMU IMJIACTUHOM.

HccnenoBanue 3akoHOB BHeNHEro Gpotorddexra.

CBeToano.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnwiTel Pe3epdopaa mo paccessHUIO 0 -4acTHIL.
[Inanerapnas mopmens aroma. llocrymatel bopa. M3nydyeHwe W moriouieHue
(GOTOHOB MpU MEepexo/ie aToMa C OJHOIO YPOBHSI HEPrUM Ha Apyrou. Bumsl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOJAOPOJIA.

BonnoBele cBoiicTBa yactuu. Bonnsl ne bpoinsa. KopnyckynsspHo-BOIHOBOM
Ty alTu3M.

CnoHTaHHOE U BBIHYKJIEHHOE U3JTyYeHUE.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), 1a3ep, KBAaHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mognens onbita Pesepdopra.

Onpenenenue NJIMHBI BOJHBI J1a3epa.

Hab6nronenue nuHeRvaTsix CIIEKTPOB U3TYUEHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomol

Ha6nronenue nuaeyaToro cnexTpa.

Tema 3. Amomnoe 20po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTh CTpOeHHUS sAapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3zepdop/ia no onpeeeHuio coctaBa pali0akTUBHOTO
m3nyuenus.  CpoiictBa  anb(a-, Oera-, ramMma-usznydeHus.  BriusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE NpoTOHAa U HelTpoHa. Hykinonnas monens siapa I'eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Tonsl.

Anbda-pacnan. DNEeKTpOHHBIM W MO3UTPOHHBIM Oera-pacmaa. I'amma-
M3JIy4eHne. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepekt Macchl sapa.

Anepnsbie peakuuu. [lenenue u cuHTE3 A1€EP.

Anepnsiii peaktop. Tepmosinepusiii cunTe3. [IpoOGiaeMbl W MEPCHEKTHUBbI
AJIEPHOU SHEPTETUKU. DKOJOTUUECKHE ACTIEKTHI SIEPHON SHEPTETHKHU.

DneMeHTapHble YaCcTULBl. OTKPBITUE TO3UTPOHA.

MeTtonbl HaOJIIOIEHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHLI.

@dyH1aMEeHTalIbHbIE B3aUMOJEHCTBUA. EAMHCTBO (hU3MUECKOil KapTHHBI MUpA.

TexHnuecKkue yCcTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TO3UMETP, KaMepa
BuiibcoHa, sinepHblil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TYnK MOHU3UPYIOIINUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

UccnenoBanue TpekoB yacTuil (1I0 TOTOBBIM (hoTorpadusim).

Pa3nen 8. DiieMeHTBHI aCTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHA acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMUM.

Bun 3Bé3gHoro Heba. Co3Be3qus, sSipkue 3BE3MBI, TUIAHETHI, UX BUAUMOE
JBH>KEHUE.

ConHeuHas cucrema.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHeprum CojHula U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J(MarpamMma «CIIEKTpaldbHBIM KJIacc —
CBETHUMOCTB». 3BE3/bl TJABHOM IOCJIEIOBATENHHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3J IJIaBHOM ITOCIEIOBATEIBbHOCTH. BHYTpeHHEE CTpoeHue



3BE3/1. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUU U 3BoIonMU CosHLA U
3BE31. DTanbl )KU3HU 3BE3I.

Muieunsiii [IyTe — Hama ['amaktuka. Ilomoxenuwe m aBrkeHue CoaHIA B
lNamaktrke. Tunbsl ramakTuk. PagunoranakTuku U kBa3apbl. YEpHBIE ABIPHI B AApax
TaJIAKTHUK.

Bcenennas. Paciinpenue Beenennoit. 3akon Xa60mna. Pazberanue rainakTuk.
Teopus bosibmoro B3pbiBa. PEIMKTOBOE U3TydYEHHUE.

MacmradHas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nadnooenus

HaGnronenus: HEeBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUH JJI ONpe/iesieHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3us1 CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Hab6nronenus B reneckon Jlynsl, mianet, Mneunoro [lytu.

O06o0maroniee NOBTOPpeHUE

Ponp ¢usuku wu acTpOHOMUHM B HKOHOMHYECKOM, TEXHOJIOTMYECKOM,
COIMAJIBHON M ATUYECKOM cpepax AesITeIIbHOCTH YeJIOBEKa, POJIb U MECTO (PU3UKH U
ACTPOHOMHUH B COBPEMEHHOW HAy4YHON KapTUHE MUPA, pOib (PU3NUECKON TEOPHUH B
(opMHpOBaHMYU MPEACTABICHUHN O (PU3NUECKON KAPTUHE MHUPA, MECTO (PU3NUECKOU
KapTUHBI MHpa B OOLIEM PSIJAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
IIPEJACTABJIIEHUN O IIPUPOJIE.

MesknpeaMeTHbIE CBSI3H

N3yuenune xypca ¢uszmku 6a30Boro ypoBHs B 11 Kiacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypCcaMM MaTEeMaTHKH,
OMONOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Medswxcnpeomemnvie nowsimusi, CBA3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHHE, HAay4YHBIM (pakT, rumore3a, (puznueckas BeIUYWHA, 3aKOH,
Teopusi, HaOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemwieHUE CHUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKUE
(GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl M MX MPOCKIHUH HA OCH KOOPIAUHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (DYHKIWWA, NpPU3HAKK TMOJI00US TpPEYroJbHUKOB,
oTmpeseeHUe IO IIIOCKUX GUTYp 1 00bhEMa Tell.

buonoecus: »nextpuueckue SBICHUS B JKHBOW Mpupoje, KoieOaTeabHbIC
JIBUKEHUS B KMBOM MPUPOIE, ONITUUECKUE ABJICHUS B )KUBOM NMPUPOAE, IEUCTBUE
paaualy Ha )KMBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTALIMYECKAS CTPYKTypa TBEPABIX
TEJ, MEXaHU3MbI 00pa30BaHUS KPUCTALTUICCKON PEIIETKH, CIIEKTPAIbHBIN aHaJIH3.



l'eoepaghus:  marHuTHBIE TOMIOCAa 3€MJIM, 3QJIeKH MArHUTHBIX PYI,
doTocréMKa 3eMHOI TOBEPXHOCTH, MPEJICKA3aHUE 3EMIICTPSCECHHIA.

Texnonocua: ITWHUM DIIEKTpOIepesad, TeHepaTop MEpPeMEeHHOro TOKa,
AIIEKTPOBUraTeNlb, WHAYKIMOHHAS T€Yb, pajnap, paJAuONpUEMHHK, TEIEBU30D,
anteHHa, Tenedon, CBY-meub, MPOEKIMOHHBINA anmapar, BOJIOKOHHAs OITHKA,
COJIHEUYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMA ITPOI'PAMMBI I1O
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOro mnpeamera «Dusmka» Ha ypOBHE CpPEIHETO OOIIero
obOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIICUUTH JIOCTIKCHHE CIICTYIOIINX
JUYHOCTHBIX, METANPEIMETHBIX M MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS y4eOHOro nmpeamera «DU3ukay J0HKHbBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYyYaloIUXCS PYKOBOICTBOBATHCSA
c(hOpMUPOBAHHON BHYTPEHHEW MO3UIMEH JMYHOCTH, CHUCTEMOM ILIEHHOCTHBIX
OpUEHTAllUl, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHI, COOTBETCTBYIOLIMX
TPaJAULIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIECTBAa, PACIIMPEHUE YKU3HEHHOIO
ONbITa U ONBITA ACSITEIBHOCTU B MPOLECCE pealu3allid OCHOBHBIX HAaIIPaBICHUMI
BOCIIUTATEBHON JEATEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kIaHCKOT0 BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTH IPAKIAHCKOM MO3UIIMU 00YUaIOLIErocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNUCKOI0 OOLIECTBA;

OPUHATHE  TPAJUMIUOHHBIX  OOIIEYENIOBEYECKUX  TIYMAaHUCTUYECKHX U
JEMOKPaTHYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAX IPaKIAHCKOTO
oO11ecTBa, yuacTBOBaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aliiy;

YMEHHUE B3aUMOJIECTBOBATH C COI[MATIbHBIMU MHCTUTYTaMHU B COOTBETCTBUH C
uX (QyHKUMSAMU U HA3HAUECHUEM;

TOTOBHOCTH K TYMaHUTapHON U BOJIOHTEPCKOM I€ATEIbHOCTH;

2) MATPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTH POCCUICKOMN rpak 1aHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHXEHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYaI[MI0 M NPUHUMATh OCO3HAHHBIC PELICHMS,
OpPUEHTHUPYSICh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HaHMUE JTUYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMYUBOTO OYyAYyLIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUS

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAst 3CTETUKY HAyYHOIO TBOPYECTBA,
npucylero (pu3nyeckoil Hayke;



5) TpyA0BOTr0 BOCIIMTAHUS:

MHTEpEC K Pa3Nu4yHbIM cdepaM MpodhecCHOHATLHOW esSTEIBHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKON M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIA BHIOOD
Oymymieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TIAHBL;

TOTOBHOCThH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHMIO B 00JaCTH
(GU3UKN HA IPOTSHKEHUN BCEH KU3HH,

6) IKOJIOTHYECKOTO0 BOCTIMTAHMS:

c(OPMHUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTHIECKHX TpooIIeM;

TUTAHWPOBAHKE U OCYIIECTBIICHHUE JEHCTBUI B OKPYIKAIOIIECH cpeie Ha OCHOBE
3HAHUSA 1eJIe yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHue OIbITa JEATEIHPHOCTH DKOJOTMYECKONW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 QU3BHUKE;

7) IEeHHOCTH HAYYHOTO TIO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHWE IIEHHOCTH HAY4YHOU JESTENbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHUs PU3HUKHU OCYIECTBISATh MPOSKTHYIO U UCCIIEIOBATENBCKYIO JEATEIHLHOCTD
UHIMBUYAIbHO U B TPYIIE.

METAIIPEJIMETHBIE PE3YJIBTATDHI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIe 1eCTBUSA
ba3oBble J1oruueckue qeMCTBHUA:
CaMOCTOSITEIbHO  (popMyJIMpoBaTh W aKTyaJlM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LEJIU JIEATEIBHOCTH, 3aJ1aBaTh MapaMETPbl U KPUTEPUU HX
JIOCTYOKEHUS
BBISIBJISITh  3aKOHOMEPHOCTM W MPOTUBOPEUYHST B PACCMATPUBAEMBIX
(bU3UYECKUX SABICHUSX;
pa3pabarbiBaTh IJIAH pElIeHUs MPOOJEeMbl C YUETOM aHAIM3a UMEIOIIUXCS
MAaTEpUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICATEIIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJIAM, OIIEHUBATh PUCKH MOCIEACTBUHN AEATEIBHOCTH;
KOOPJIMHUPOBATH W  BBIMIOJNHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH JKU3HEHHBIX MPOOJIEM.
ba3oBble uccieaoBaTebCKHeE JeHCTBUS:
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KIHOUYEBBIMU MOHATUSMU U METOAAMHU
(pu3nyecKoil HayKu;



BJIa/IETh HaBbIKAMHU y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESTENbHOCTU
B 00J1acT (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOUCKY
METOJIOB peHIeHUsl 3a/ad (PU3UYECKOTO COJEpN aHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB MTO3HAHUS;

BJIQJICTh BHUJAAMHU JACSATEIBHOCTA IO TMOJYYEHUIO HOBOTO 3HAHHWS, €ro
UMHTEpIIpETalliy, MPeoOpa30BaHUI0 M TPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUM YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIIBUTATh TUNOTE3Y €€ PEIIeHUs], HAaXOAUTh apTyMEHTHI JUIsl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a]1aBaTh MapaMeTPhl U KPUTEPUU PEILICHHUS;

aHaJIM3UpPOBaTh TMOJYYCHHBIE B XOJI€ pEIICHHUS 3aJadydl Pe3yJbTaThl,
KPUTHUYECKU OLEHUBATh UX JIOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCJIOBHSIX;

CTaBUTh M (opmMyIMpoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOMN
NESTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM, OIIEHUBATH TPUOOPETEHHBIN OTIBIT;

yMETh TMEPEHOCUTh 3HaHUSA 10 (U3MKE B MPAKTUYECKYID 00JIacTh
KU3ZHEICSATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIJIBUTaTh HOBBIC WJIEH, TIPEJIaraTb OPUTMHAIBHBIC MOJIX0/IbI U PEILICHHUS,

CTaBUTh IPOOJIEMBI U 33/1auH, JOIMYCKAIOIIUE albTEPHATUBHbBIC PEIICHUS.

Pabora ¢ undpopmanmueii:

BJIQ/ICTh HABBIKAMU TOJyYEeHUsS] MHPOpMaIUU (HU3UIECKOTO COJCPIKAHUS W3
UCTOYHUKOB PA3HbIX THUIIOB, CAMOCTOSITEJIbHO OCYILECTBIISATh IOWUCK, aHalu3,
CUCTEMATH3AIMI0 W WHTEPHpETalnui0 HH(POpMAIMK pPa3IUYHBIX BUIOB U (HopM
IIPEICTABIICHHUS;

OIICHUBATh IOCTOBEPHOCTH MH(OpMAIINH;

UCIIOJIb30BaTh  CPEJACTBA  WMH(DOPMAIMOHHBIX M  KOMMYHHKAIMOHHBIX
TEXHOJIOTUN B PEIICHUN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OpPraHU3alMOHHBIX
3a/1a4 ¢ COOTI0IeHuEM TPEOOBaHU I SPTOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHus, MPaBOBbIX M ATUYECKUX HOPM, HOPM HWH(POPMAIIMOHHOM
0e30I1acHOCTH;

co371aBaTh TEKCTHI (PU3MUECKOTO COJECpKaHUS B Pa3IMYHBIX (opmarax C
y4ETOM Ha3zHAYCHUsSI MHPOPMAIIUU U TIEJICBOM ayIUTOPUH, BEIOMpAst ONTUMAIIbHYIO
¢dbopMy TIpeCcTaBICHUS U BU3yaJIU3aIIH.

KomMMyHuMKaTHBHBIC YHHBEPCAJIbHbIC YUeOHbIC NCHCTBUSA:
OCYLIECTBIISATH OOIIEHNE HA YPOKax (PM3HKU U BO BHEYPOUHOMU AESATEIBHOCTH;
pacro3HaBaTh  MPEANOCHUIKM  KOH(JIUKTHBIX CHUTyallud M  CMsr4artb
KOH(DITUKTHI,



Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BaHUEM
SA3bIKOBBIX CPEJICTB;

NOHUMATh M KCHOJIb30BaTh NMPEUMYIIECTBA KOMAHIAHOW U WHIAWBUILYAIBHOU
paboTHI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBUM C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YWICHA KOJIJIEKTUBA;

NPUHUMATh €I COBMECTHOM  JICSITEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBUS IO €€ JOCTHKECHHUIO: COCTABJIATH IUIAH JICMCTBUM,
pacupeneniaTb pojad € y4€TOM MHEHHH YYacTHHKOB, OOCYXXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHWBAThH KAYECTBO CBOETO BKJIA/Ia M KAXKJOTO YYaCTHUKA KOMaH/IbI B OOIIINI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE MPOEKThI, OLEHUBATH HUJECH C TMO3UWLIHH HOBU3HHI,
OPUTMHAJIBHOCTH, ITPAKTUYECKON 3HAUYUMOCTH;

OCYIIECTBIJISITh ITO3UTUBHOE CTPATETMUYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTYaIUsIX, IPOSIBIISATh TBOPUECTBO U BOOOPaXKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTuBHBIE YHHBepcaJbHble y4eOHbIe 1eiicTBUS
Camoopranm3amnus:

CaMOCTOSTENIbHO OCYIIECTBISATh MMO3HABATENbHYIO AESATENBHOCTh B 00JACTH
(U3NKM W acCTPOHOMHUH, BBIBIATH MPOOJIEMBI, CTaBUTh U (POPMYJIHPOBATH
COOCTBCHHEIC 3a/1a9H;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PEHICHUS PacyE€THBIX M KaueCTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl C YU4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

paclMpATh paMKH y4eOHOIro MpeJIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a pEIICHHE;

OLIEHHUBATh MPUOOPETEHHBIH OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HPYIUUUU B 00JacTu
(pM3HUKHU, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIbHBI HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalusIM, BHOCUTb KOPPEKTHUBBI B AESATEIBHOCTbD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM;

BJIaJIETh  HaBbIKAMU  [IO3HABATEIbHOM  peQuieKCMM  Kak  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHMUM;

UCIOJIb30BaTh MPUEMBI peIIeKCUU Uil OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
pEelIeHuUS;



yMETh OIIEHWBAaTh PHCKM W CBOCBPEMEHHO NPHHHUMATh PEIICHUS IO WX
CHIDKEHHUIO;

NPUHAMATh MOTHUBBI W apTyMEHTHl JPYTHX TP aHalKu3e pe3yJbTaToB
TeSITeTTHHOCTH,

IPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKH U IOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apryMEHThl JPYTHX TpU aHalu3e pe3yJIbTaToB
TeSITeTTHHOCTH,

NpU3HaBaTh CBOE MPABO U MPaBO IPYTUX Ha OIMIUOKH.

B mporiecce nocTrkeHNS TMIHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPAMMBI 110
dbu3uke IS YPOBHS CpEIHEro oOmero oOpa3oBaHus Yy OOydaromuxcs
COBEpPIIICHCTBYETCS YMOIIMOHATBHBIH MHTEIUICKT, IIpeIoJIararoIui
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUsI, BKIIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE AYMOILIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTHUSI COOCTBEHHOUM SMOIIMOHAIILHON CepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIFOYAIOIIETO CaMOKOHTPOJIb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEJEHHE, CIOCOOHOCTh aJalmTHPOBATBHCS K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUAOIIECH CTPEMJICHUE K JIOCTHXKCHHIO LIETU U
yCcrexy, ONTUMHU3M, WHUIUATUBHOCTb, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOXKHOCTEH;

AMITIATHH, BKIIOYAOIIECH CITOCOOHOCTh TTOHUMATh SMOITMOHAIBHOE COCTOSTHHC
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOMIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COIEPEKUBAHUIO;

COIMAJIBHBIX HAaBBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HNPEIMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpA, B PAa3BUTUH COBPEMEHHOU TEXHUKU H
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIHOIEH;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHS M3YyYCHHBIX (U3UYECKUX MOJIEICH:
MaTepHualibHasi TOUKa, MHEepIUaIbHas cUcTeMa OTCUETa, aOCOTIOTHO TBEPJOE TENIO,
WJICAUTbHBIN Ta3, MOJAEIHU CTPOCHUS T'a30B, KUJIKOCTEH YU TBEPIBIX TEJI, TOUCUHBIN
ANEKTPUYECKUH 3apsij] IPU PEIICHUH (PU3NYECKUX 3a]1a4;

pacno3HaBaTh (PU3NUYECKUE SIBJICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE JBH)KECHUE,
CBOOOJIHOE MaJIeHUE TeJl, IBHXKEHHE MO OKPY>KHOCTH, UHEPIUs, B3aUMOJICHCTBUE
Ten, nuddy3us, OpOyHOBCKOE JIBHIKEHUE, CTPOCHHUE KUAKOCTEH U TBEPIBIX Te,
M3MeHeHUue o0bEMa Tea NpH HAarpeBaHWU (OXJIAXKICHHH), TEIJIOBOE PaBHOBECHE,
WCIIAPEHHE, KOHJEHCAIMS, IUIABICHUE, KPUCTAJUIN3ALWs, KHUIIEHUE, BIIAJKHOCTD
BO3/yXa, IOBBIIICHNE JABJIICHUS ra3a IPU €r0 HATPEBAHUHU B 3aKPBITOM COCYJE,
CBSI3b MEXIYy IapaMeTpaMH COCTOSIHUS Ta3a B M30IPOIECCAX, AIEKTpU3ALUS TeEN,
B3aUMOJCHCTBHE 3apsI0B;

OMKCHIBATH MEXAHMYECKOE JIBMXKCHHE, MCIOJb3ysd (U3MUECKHE BEIUYHMHBIL:
KOOpAWHATa, IyTh, NEPEMELIECHHUE, CKOPOCTh, YCKOPEHHE, Macca Tejia, CHia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHUHUAIbHAS SHEPIrUsl, MEXaHU4YECKas
paboTa, MexaHM4YeCKas MOIIHOCTb, MpPH OMHCAHUM TMPABHIBHO TPaKTOBATh
(U3HYECKUIl CMBICT MCHOJIb3YyEMbIX BEIMYMH, HUX OOO3HAUEHUS M €IUHHIIbI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIIMYUHY C APYTHUMHU
BEJIMYMHAMU;

ONMCBHIBATh W3YyYCHHBIC TEIJIOBbIE CBOWCTBA TEJI U TEIUIOBBIC SIBJICHUS,
UCIIONB3ysl (PU3MYECKHE BENMYMHBL: JABJICHUE Tra3za, TEMIeparypa, CpeIHss
KMHETUYECKask YHEPTUSI XaOTUYECKOTO JIBHKEHUS MOJEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTH, BHYTPEHHSsS 3HEprus, padora rasa,
KOA(QPUIUMEHT TMOJIE3HOTO JIEHUCTBUS TEIUIOBOIO JABHUTaTelsl; IMPU ONHCAHUU
MPaBUJIBHO TPAKTOBAaTh (DU3MUYECKUH CMBICI MCHOJIB3YyEMbIX BEJIMYMH, UX
000O3HAUEHUs W E€OUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(pU3HYECKYIO BEIMUMUHY C IPYTUMH BEIMYUHAM;

OIMCBIBATh U3YUYECHHBIE JJICKTPUUECKUE CBOWCTBA BEIIECTBA U MIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3MUECKUE BEIMUYMHBL AJIEKTPUUECKUM 3apsl,
ANEKTPUYECKOE TOJIE, HAPSHKEHHOCTD MOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIMAJIOB;
Py ONHCAHUM TPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUEHMsS] M EIUHMIIBI; YKa3bIBaTh (POPMYJIbI, CBS3bIBAIOIINE
JaHHYIO (PU3MYECKYIO0 BETUUYHMHY C IPYTUMH BEIMUHMHAMU;

aHAJIM3UPOBATh (PU3UYECKHE TMPOLIECCHl U SBJICHUS, UCIONb3Ys (hU3NUECKUE
3aKOHBI U NPUHILMIBL: 3aKOH BceMupHoro Tsarorenus, I, I u III 3akonsr HeroToHa,
3aKOH COXPAaHCHHMS MEXAHWUYECKOM DJHEPTUM, 3aKOH COXPAHEHHs HMILYJIbCa,
IPUHLMN CYNEPHO3ULHUNA CHUJI, NPUHLMUII PABHONPABUS WHEPLUHUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJSIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHHs BELIECTBA, TIa30BBIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON HEPTUM TEIUIOBOTO JBUKEHHUS MOJIEKYII C
aOCOJIFOTHON TemIepaTypou, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHCHUS
ANEKTPUYECKOTO 3apsifa, 3akoH KyloHa, mpu 3TOM pas3nvyarh CIOBECHYIO
(OopMyIMPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIBL,
00J1aCcTH) MPUMEHUMOCTH;



OOBSACHSTH OCHOBHBIEC IPUHIIUIIBI ICUCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3auyarh yCJIOBHS MX 0€30MacHOT0 MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HH;

BBITIOJIHATh JKCIIEPUMEHTHI 10 HUCCJIENIOBAHUIO (PU3NYECKUX SBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX HW3MEpPEHUU, MPU 3TOM
dbopmyupoBaTh MpoodIeMy/3a/1ady ¥ TUIIOTE3Y y4eOHOro SKCIIEpUMEHTa, COOUPATh
YCTaHOBKY M3 MPEI0KEHHOT0 000pY10BaHUS, TPOBOAUTDH OMBIT U (HOPMYIHPOBATH
BBIBOJIBI

OCYIIECTBIISITh MPSIMbIC U KOCBEHHBIC M3MEPEHUS (U3MUECKUX BEITUYHH, ITPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CIOCOO M3MEPEHUsS W HUCIOJIb30BaTh U3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh  3aBUCUMOCTH  MeXAy  (U3NYECKUMU  BEJIHMYMHAMHU  C
HCITOJI30BAaHUEM TPSIMBIX H3MEPEHUW, TPH ATOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCHpOBaTh pe3yJIbTATHI MOJTYYEHHON 3aBUCUMOCTH (DU3UUECKUX BEJIMYUH B BHUJIC
TaOJUIl U TPaQUKOB, JeJIaTh BHIBOBI IO PE3yJIbTaTaM UCCIIEI0BAHMUS;

coOmro/1aTh MpaBmiia 6€30MacHOr0 TpyJla MpU MPOBEICHUU MCCIEIOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4YeOHO-MCCIENOBATENbCKOW W MPOEKTHOM
JESTENIbHOCTH C KCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
o0opy10BaHuUS;

pemiath pacu€THhlE 3aJa4yd C SBHO 3aJlaHHONM (PU3MYECKON MOJEIbIO,
UCTIONB3Ys (pr3MUecKkne 3aKOHBI U MMPUHITUIIBI, HA OCHOBE aHAIM3a YCIOBHS 3aauu
BBIOMPATh (PU3UYECKYIO MOJIENb, BBIICHATh (PU3HMUECKUE BEIUUYHMHBI U (HOPMYJIBI,
HeoOXOoauMBbIe N7l €€ pelIeHHs, MPOBOIUTH PacuéThl U OICHUBATh PEATbHOCTDH
MOJIyYeHHOTO 3HAYCHUS (PU3HUECKOU BEIMYUHBI,

peraTh KaueCTBEHHbBIE 3a7a4i: BBICTPAUBATh JOTUYECKUA HETPOTUBOPEUNBYIO
IENOYKY PACCYXACHUN C OMOpPOHW Ha HM3yUeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

UCIIOJIb30BATh npu  pemieHud  y4eOHbIX ~ 33Jad  COBPEMEHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUN
U TIPEJICTaBIICHUS YY4eOHON U HAYyYHO-TIOMYJISIPHON MH(OpMAIUK, MOTyUYeHHON U3

Pa3IMYHBIX UCTOYHUKOB, KPUTUIECKU aHATTU3UPOBATH MOIydaeMyto HHPOPMAIIUIO;

MIPUBOJNUTH MPUMEPHI BKJIaa POCCUHCKUX U 3apYOSKHBIX YIEHBIX-(QU3HKOB B
pa3BUTHE HAyKH, OOBSCHEHHUEIPOIIECCOB  OKPYXKAIOMIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

MCIIOJIh30BaTh TEOPETUUCCKUE 3HAHUS TT0 (PU3UKE B TOBCEAHEBHOM KU3HU IS
oOecrieueHrss 0€30MACHOCTH TIPH OOpaleHuH ¢ MPUOOpaMU U TEXHUYCCKUMU
YCTpOMCTBaMH, JIJIsi COXPAHEHHUS 3A0POBbsSI M COOMIOACHUS HOPM IKOJIOTHYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CpEJIE;



paboTaTh B TpyHmne C BBHINIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIaHUPOBATh palbOTy TPYIIIBI, pPaAIMOHATIBLHO paclpeieisaTh O00sS3aHHOCTH U
MJIAHUPOBATH JICATEIBLHOCTh B HECTAHJAAPTHBIX CUTYAIIMAX, aJCKBATHO OICHUBATh
BKJIQJT KQKJIOTO U3 YYACTHUKOB TPYTIIBI B PEIICHUE paCCMAaTPUBAEMOM TTPOOIIEMBI.

K xoniry o0ydenus B 11 kjiacce nmpeIMeTHBIE pe3yIbTaThl HA 0a30BOM yPOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MeCTO (U3MKU B (HOPMHUPOBAHUU
COBPEMCHHOM HAay4YHOW KapTHHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B MPAKTUYECKOU JESITEIBHOCTH JIOJCH, IETOCTHOCTh U €IUHCTBO
$u3znIeCcKOi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJICIICH:
TOYCUHBIA AJICKTPUUECKUHN 3apsl, JIyd CBETa, TOUCUHBI UCTOYHUK CBETA, sJIepHas
MOJIeNIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO sJipa MpU pPelieHUU (U3HMUECKHUX
3ajady;

pacro3HaBath (GU3UYECKUE SIBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB JJICKTPOJIMHAMHUKN M KBAHTOBOW (DM3UKH: AJIEKTPHUECKAsT MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DSJIGKTPOMArHUTHas WHIYKIUS, JEHCTBUE MAarHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM W JBIDKYIIUICS 3apsiyi, SJICKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, TIPAMOJIMHEHWHOE pPAaCHpOCTpPaHCHUE CBETa, OTPaXEHWE, MPEIIOMIICHHE,
uHTephepeHius, audpakmus © TOJApU3aIMs  CBETa, JTUCIEPCHS  CBETa,
dboToanekTpuueckuii 3pdext (poTodrddekT), cBeToBOE AaBieHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aroMa BOJOPOJla, E©CTECTBEHHAas MW HWCKYCCTBEHHAs

PaaIOaKTUBHOCTB;
OTNUCHIBATh H3YUYCHHBIE CBOMCTBA BEIlECTBA (DJEKTPUUECKUE, MArHUTHEHIE,
ONTHUYECKHE,  AJIEKTPUYECKYID  MPOBOJUMOCTb  PA3JIMYHBIX  Cpeld) W

AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), HCMONb3Ys (DU3HUECKUE BEIUYUHBL:
JJEKTPUYECKUN 3apsill, CWJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIIEKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOABIKYIIAs CUja, paboTa TOKa,
MHIYKIUS Mar"HuTHOTO MOJs, cuna Ammepa, cuia JlopeHua, MHIYKTUBHOCTH
KATYIIKH, DHEPrus JJIEKTPUYECKOTO0 M MArHUTHOIO IIOJI€H, MEPUOJ M 4YacToTa
KosebaHuil B KoJeOATeTbHOM KOHTYpE, 3apsA]l U Cujla TOKa B Ipolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pACCTOSHUE U
ONTHYECKasi CHUJIa JIMH3bI, IPU ONUCAHUU MPABHIIBHO TPAKTOBATh (PU3NUYECKUN
CMBICII HCIOJb3YEMBbIX BEJIMYMH, WX OOO3HAYEHUsT U E€JMHULbI, YKa3bIBaTb
(dbopMyIIBI, CBA3BIBAIOIINE JAHHYIO (PHU3UYECKYIO BETMUYUHY C JPYTUMU BEINIMHAMY,

ONMCHIBATh HM3YYCHHBIE KBAHTOBBIE SBIICHUS W MPOLECCHI, HCIOJIb3YS
(¢u3ruecKrue BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U



4acToTa CBETA, SHEPTUSI U UMITYJbC (POTOHA, MEPUOJI TIOJIypaciajia, SHEPTHs CBSI3U
aTOMHBIX SJI€p, NPU ONHUCAHMM TPABWIBHO TPAKTOBATh (U3MUECKHUI CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W EJAMHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIWYUHY C JAPYTUMHU BEJIWYMHAMH,
BBIYHCIISATH 3HAUCHHUE (DU3HUECKON BEIIMUUHBL;

aHAJIM3UPOBATh (PU3UYECKHE TMPOLIECCHl U SBICHUS, UCIOIB3YsS (PU3NUECKHUE
3aKOHBI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapaljIeIbHOTO
COCIMHEHUSI TPOBOJHUKOB, 3aKoH Jlkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHON
WHIYKIWHU, 3aKOH MPSIMOJIMHEWHOIO PaclpOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE ODUHIITEHHaA Ansi poTodaddexra,
3aKOH COXPaHEHWs! HHEPryHu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHHUsI MacCOBOr0 4ucia, mocTyiaThl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, Mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MAaTeMaTH4YeCKOE BBIPAXKEHUE U YCIOBUS (TpaHUIlbl, 00JacTH)
MPUMEHUMOCTH;

OTpeEeNATh HAlPaBJICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJISi IIPOBOIHHUKA
C TOKOM, CHJIbl AMIiepa u cuibl JIopeHna;

CTPOUTb U OIMCHIBATh M300paKEHUE, CO3[aBAEMOE IIJIOCKUM 3€pKaJlOM,
TOHKOM JIMH30M;

BBITIONHATh OKCIEPUMEHTHI TIO0 WCCIEAOBAHUI0 (PU3NYECKUX SIBICHUNA H
IPOLECCOB C HCIOJb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHUH: HpPU ITOM
dbopmynpoBaTh NpodIeMy/3a/iady v TUIIOTE3Y y4eOHOro SKCIIEpUMEHTa, COOUPAThH
YCTaHOBKY M3 MPEJIOKEHHOT0 000pyJ0BaHUSs, MPOBOJUTH OMBIT U (HOPMYJIUPOBATH
BBIBOJIBL;

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEJIMYHUH, IPU
STOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCO0 M3MEPEHMs] U HUCIOJIb30BaTh M3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCJIE0BATh 3aBUCUMOCTH (DU3UUECKUX BEJIMYUH C UCIIOJIb30BAHUEM MPSMBIX
U3MEPEHHI: MPU ATOM KOHCTPYHUPOBAaTh YCTAHOBKY, (DUKCHpPOBATh PE3yJIbTaThl
MOJIyYeHHOW 3aBUCHUMOCTH (M3MYECKUX BEJIMYMH B BUAC TaOMUI[ U TpaduKOB,
JIeaTh BBIBOJIbI 110 PE3YJIbTATAM MCCIIEJOBAHUS;

cobroaTh npaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM HCCICTOBaHUN B
paMKax y4eOHOro OJKCIIEpUMEHTa, Y4eOHO-UCCIIEeI0OBATEIbCKOM U MPOEKTHOU
JESATEIbHOCTH C MCHOJIB30BAHMEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
o0opy10BaHuUS;

pemarh pacuéTHbIE 3a7a4dl C SBHO 3aJlaHHON (PU3WYECKON MOJECIbIO,
UCIONB3YS (pr3MUecKue 3aKOHbI U MPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aJauu
BbIOMpATh (U3UYECKYI0 MOJENb, BBIACHATh (DU3UUECKUE BEIMYMUHBI U (HOPMYJIbI,



HEOOXOAUMBIE JUIsl €€ pElIeHUs, MPOBOAUTH Pacu€Thl M OLIEHMBATh PEAJbHOCTH
HOJIyYE€HHOTO 3HaueHus (PU3NUECKOI BEIINUNHBI;

peniaTh Ka4eCTBEHHbIE 3aJa4l: BBICTPAaUBaTh JIOTUYECKH HENPOTUBOPECUUBYIO
LENOYKY PACCYXICHUI C OINOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(puznyeckue sIBICHUS;

HCIIOJIb30BATh Opyd  pemieHMd  y4eOHbIX  3a7ad  COBPEMEHHBIC
nHGOPMAIIMOHHBIE TEXHOJIOTUH AJIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIH
U TIPEJICTABJICHUS yUeOHOU U HAYYHO-TIOMYJISIPHOM HH(OpMAIIHH, TOTy4YEeHHOU 13

Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MTOJIy4aeMyI0 HH(OPMAILIUIO;

OOBSICHATh MPUHLMIBI JEHCTBUS MallMH, HOPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nyaTh YCIOBHUS UX 0€30MaCHOIO MCHOJIb30BAHMS B IIOBCEIHEBHON
KU3HU;

OPUBOJUTH IPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTUE HAyKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

MCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA 1O (PU3UKE B TOBCEAHEBHOM KU3HU IS
oOecrieueHuss 0€30MAaCHOCTU NpH OOpallleHHMH C NpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJII COXPAHEHHSI 3/I0POBbsSI U COOJIFOJICHHSI HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOIIEeH Cpene;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pa3JIUYHbIX COLMAJIBHBIX pOJIEH,
IJIAaHUPOBATh PabOTy TPYIIbl, PAalUOHAIBHO pACHpPEAENATh OO0S3aHHOCTU U
IJIAHUPOBATH JAESITENBHOCTh B HECTAHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE paccCMaTpUBaeMOM POOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Konu4yecTBo yacoB DJIeKTPOHHBIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Kontpoabusie | IIpakruyeckue (ucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejIbHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
bubmnoreka LIOK
11 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUSA 2 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunematitia > https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
2:2 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [IOK
2.3 3aKOHBI COXPAaHEHUS B MEXAHUKE 6 1 1 httos://m.edsoo.ru/7f41bF72
Hroro 1o paznemy 18
Pa3nen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUNKA
OCHOBBI MOJIEKYJIIPHO-KHHETHYECKOU bubnnoreka [HOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
Bbu6nmmoreka [JOK
3.2 10 1
OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubnnorexa [HOK

dazoBbIe Mepexoabl

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




Hroro no paznemny 24
Pa3nen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
1 MEKTPOCTATHA 10 https://m eds00.ru/7f41bf72
bu6mmoreka [IOK
42 IICKTPOCTATHIA 10 https://m.edso0.ru/7f41bf72
43 [TocTosiHHBIN AeKTpUYEeCKUM TOK. TOKU B 12 bu6nunoreka [IOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Htoro mo pazneny 32
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 78




11 KIIACC

Konu4yecTBo yacoB DJIEKTPOHHBIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Kontpoabusie | Ilpakruyeckue (wpp )
NMPOrpaMMbl Bcero o0pa3oBaTrejbHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. JIEKTPOAUHAMUKA
11 [ToBTOpenue "DnexrpocraTrka" 4 1
12 [TocTosiHHBIN 31eKTpUYECKN TOK. TOKH B 10 1 )
pa3IMYHBIX Cpeaax
MarnuTHoe nosie. DNeKTPOMarHuTHas bubmmoreka [JOK
1.3 9 1 3
UHIYKLWA https://m.edsoo.ru/7f41c97c
Htoro no pazneny 23
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHnYeCKHE U AIIEeKTPOMArHUTHBIE 9 1 bubnnoreka [IOK
' KoJIe0aHust https://m.edso0.ru/7f41c97c
99 MexaHUYeCKHEe U DIIEKTPOMAarHUTHHIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmotexka I[IOK
2.3 O 9 3
e https://m.edsoo.ru/7f41c97c
Htoro mo pazaeny 23

Paznea 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH

31 OCHOBBI ClIELIUATILHOM TEOPUH 3 1 bubmuoteka [IOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 3

Pa3znea 4. KBAHTOBAS ®PU3UKA




4.1 DeMeHTHI KBAaHTOBOM ONTHKHU 5 puomorera HOK
' https://m.edsoo.ru/7f41c97¢c
bubnuorexa [IOK
4.2 4
Crpoenue atoma https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 A 5
TOMHOE AJIpO https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 14

Pazgen 5. JIEMEHTBI ACTPOHOMMUWU U ACTPOPU3UKHU

5.1 DNEeMEHTBI aCTPOHOMUU U aCTPOPU3IUKU 5 ﬁg{ij?;ln(fee dI:(l)c{.lr?/I?MlcQ?c
Hroro no paznemny 5
Pa3nen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Obo06maroriee MOBTOpEHHE 1 E;ISSJ?/I;I;_T: dizﬁ?/§f4lc97c
Hroro no pazaemy 1
PesepBHOE Bpemst 0
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 69







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnnyectBo yacoB DJIeKTPOHHBIE
Ne Jara nu(poBLIe
Tema ypoka Kourposbnubie | IlpakTnyeckue p
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoTbI padoTbI
pecypchbl
®u3uKa — HayKa O IPUPOJIE.
1 Hayunblie MeTz),,Z[H HOI;HEHI/ISI 1 Bubnuotexa LIOK
Y https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIEro Mupa
Posb 1 MecTo ¢uzuku B

) (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnuorexa [JOK
Hay4YHOW KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON IeITeTbHOCTH JII0IeH
MexaHn4eckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmorexa [IOK
nBrxeHus. [lepemelienue, CKOpocTs, https://m.edso0.ru/ff0c3508
YCKOpEHHe

4 PaBHOMepHOE NpsiMOTIUHEITHOE 1 bubnuoreka LIOK
JIBUKCHHE https://m.edsoo.ru/ff0c3620

5 Bxonanas konTposibHas pabota 1 1

6 PaBHOYCKOpEHHOE NPSMONMHENHOE 1 bubnnorexa [HOK
JIBUKCHHE https://m.edsoo.ru/ff0c372e

7 CBoOonHOe maieHue. Y CKOpeHue 1 bubmuoteka [IOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

P A . bubmuorexa [JOK

8 JIBrKeHne MaTepHabHON TOUKH 110 1

OKPY>KHOCTHU

https://m.edsoo.ru/ff0c3ada




Kontponbnas "Kunemaruka"

[IpuHnun otHocuTenbHOCTH [ anues.

10 HMuepumanbHbIe CHCTEMEI OTCUSTA bubmmorexa [TOK
HepLHAab .
Pl N https://m.edsoo.ru/ff0c3be8
ITepsbiii 3akoH HproToHa
Macca Tema. Cuna. Ilpuanumn
11 CYIEPHO3ULIUN CUIT BpTo Lcl)ﬁ 3aKOH bubmorexa OK
yrep 1 ) P . https://m.edsoo.ru/ff0c3be8
Hprorona mist MaTepraibHOM TOYKU

12 Tpetuii 3akoH HproToHa 11 bubnuotexa [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoOro tarorenus. Cumna

13 I1 pBa;I KOCMHUYecKas bubmmorexa [IOK
TDRECTH. 1Iep https://m.edsoo.ru/ff0c3d00
CKOPOCTh

1 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoaddbuiuenT tpenus.

15 Cuna cgn OTI/IBJ'IGI-(II)I/I(I:[ ; )i BI/I)Pi(eHI/II/I bubmnorexa [JOK

P P A https://m.edso0.ru/ffOc3f76
TeNa B KUAKOCTH UJIY ras3e
[locTynarenbHOE U BpaliarelibHOE

16 JIBIKEHUE a0COIIOTHO TBEPJIOTO Tea. bu6nmmoreka [JOK
MowmeHT cuisl. [1nedo cunbl. YciaoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEIIA

17 KonTtponbHas pabdora "lunamuka"

NMitynsc MaTepralbHON TOYKH,

18 CHUCTEMBI MaTePHUAIIbHBIX TOYEK. bubnmoreka [IOK
Wmnynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCca. PeakTuBHOE JIBI)KEHUE

19 PaboTa 1 MOIITHOCTH CUJIBI. Bbu6nmuoreka [IOK

Kunernueckas sHeprust MaTepuaibHON

https://m.edsoo.ru/ff0c4502




ToukHu. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUn

20

[ToTeHuMabHAS SHEPTHSL.
[ToTeHuManbHas SHEPTUS YIPYTO
ne(OpMHUPOBAHHON NIPY>KUHBIL.
[MoreHumnanpHas SHEprust Teaa BOIU3U
HOBEPXHOCTH 3eMJIN

bubmuoreka [IOK
https://m.edsoo.ru/ff0c461a

21

IToTenuuanbHble 1 HENOTEHIIMAIbHEIE
cuibl. CBsA3b pabOTHI
HEIOTEHITUAJIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTHH CUCTEMBI TEJ.
3aKOH COXpaHEHUs] MEXaHUYECKOM
SHEPTUHU

bubmnoreka LIOK
https://m.edsoo.ru/ff0c478c

22

JlaGopaTtopHas pabota
«HMccnenoBanue cBsi3u pabOTHI CHIIBI C
M3MEHECHUEM MEXaHUIECKON SHEPTUH
TeJa Ha IPUMEPE PACTHKCHHUS
PE3UHOBOTO KIyTa»

23

KonrtponbHas padora no reme
"3aKOHBI COXpaHEHHSI B MEXAHUKE"

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c4b74

24

OCHOBHBIE [TOJIOKEHHSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nswxkenue. Auddysus

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

25

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu CTpOeHHs ra30B, KUIKOCTEN
Y TBEPIBIX TENI

26

Macca monekyn. KonuuectBo
BemiectBa. [locrostnaas ABoraapo




27

TermoBoe paBHOBecue. TemnepaTtypa
u e u3mepenue. lllkana remneparyp
Ilenncus

28

Wneanpuerii raz 8 MKT. OcHoBHOE
ypaBueHue MKT

Bu6nmuoreka [IOK
https://m.edsoo.ru/ff0c4fde

29

AOcomoTHas TeMIiepaTypa Kak Mepa
CpeHEl KHHETUYECKOM SHEPrUuun
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Knaneiipona

bubmnoreka LIOK
https://m.edsoo.ru/ff0c511e

30

3akoH [lanpToHa. ['a30BbIE 3aKOHBI

31

JlaGopaTtopHast pabota
«HccnenoBanue 3aBUCUMOCTH MEXITY
napamMeTpamMu COCTOSTHUS
Pa3peKEHHOTO ra3a

32

H3ompornecchl B HaeaIbHOM ras3e v ux
rpaduyeckoe npeacTaBieHue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

33

JlaboparopHnas pabora "VccnenoBanue
n3o0apHoro mnporiecca"

34

BuyTtpennss sneprus
TepMOHHHaMHHGCKOﬁ CUCTCMBbI N
crmocoObl eé n3menenus. Konmyectso
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHs OJTHOATOMHOTO HJI€aTbHOTO
raza

Bbu6nmmoreka [JOK
https://m.edsoo.ru/ff0c5952

35

Bunae Teronepenaun

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c5¢c36

36

VnennHas TENI0EMKOCTH BEIISCTBA.
KonudecTBO TEII0THI TpH

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0c5c36




Teruionepenaye. AnnadaTHbIN IpoLecc

[1epBblii 3aKOH TEPMOJAMHAMUKH U €TO

Bu6muoreka [IOK

37
MIPUMEHEHHUE K U30IpOolIeccam https://m.edsoo.ru/ff0c5efc
HeoOpatumocTs mporeccos B
38 npupoze. Bropoii 3akon Bubmorexa IOK
pUpoAe. BTOP htps://m.eds00.ru/ff0c6230
TEPMOJIUHAMUKU
39 [Tpunmun pevictBus u KI1J[ TermoBoi bubmnoreka LIOK
MallVHBbI https://m.edsoo.ru/ff0c600a
40 uxn Kapro u ero KIT/]
a1 DKOoJIoTruYecKue MpodIeMbl
TETI0HEPTEeTHUKN
42 O6o6maromuit ypok «MomexkynsapHas bu6nuoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTponbHnas pabora no teme
43 «MonexynspHas puszrka. OCHOBBI bubmnorexa LIOK
YIAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
44 [TapooOpazoBaHue u KOHIEHCALIHS. bubnuoreka LIOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI U OTHOCUTETbHAS
45 BJIAJKHOCTb BO31yxa. HacellieHHbIM brbmorexa [OK
yxa. https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucramumueckue u
46 amopdHbIe Tena. AHU30TPONHS bubnnorexa [HOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. CoBpeMEHHbIE MaTepUalIbl
[InaByieHne U KPUCTATUTU3ALIMSL.
bu6mmorexa [IOK
47 VY enpHas TENIOTA IUJIABJICHUS.

CyOimmarust

https://m.edsoo.ru/ff0c6708




Bu6mmoreka [JOK

48 VYpaBHeHHE TEIUIOBOro Oajanca
PaBHEHHE TEILIOBOT i https://m.eds00.ru/ff0c6820
DnekTpu3anus Tei. DIEeKTPUIECKUN
49 3apsia. JlBa BU1a 3JIEKTPUYECKHUX Bubmiorexa LOK
’ https://m.edsoo.ru/ffOc6bcc
3apsiI0B
IIpoBOOHUKH, TUIIIEKTPUKH H
50 ncl))n HHOBOI[HI?KI/I SaEEH COXPaHEHUS Bubmorexa IIOK
yrp i P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsiia
B3aumoneiicTBue 3apsiioB. 3aKoH
51 Kynona. TouedHbIi dIEKTPUUECKUI bubmmorexa [OK
Y ’ p https://m.edsoo.ru/ffOc6ces
3apsia
Hanpssk€HHOCTB 271EKTPUYECKOTO
59 nosist. [IpuHIMn cynepnosunuu bubnuoreka LIOK
ANEKTPUYECKHUX TToNeH. JInHum https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTH
PaGora cun anekTpocTaTu4eckoro
53 nois. Ilorennuan. PasHocTh Bubmorexa HOK
’ ) https://m.edsoo.ru/ffOc6f00
[IOTEHI[NAIOB
TIpoBOAHUKH U TUIIEKTPUKH B
54 anI::KT OCTaTUYECKOM H(I))ne bubmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas IpOHUIAEMOCTh
Bbu6nmuoreka [JOK
55 DexkTpoéMKOCTh. KoHmeHcaTo
p g p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOTO
56 KOHIEHCcATOpa. DHEPTHUd 3apsHKEHHOT'0 bubmiorexa [JOK
pa- p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
57 IIpuHIMN KEWCTBUSA U IPUMEHEHUE

KOHACHCATOPOB, KOIIMPOBAJIIBHOI'O




amnmnapara, CTpyiHOro npuHTepa.
DneKTpocTaTHUeCcKast 3alluTa.
3azemileHne IEKTPONpPUOOPOB

58

KonTtponsHas pabota
"OnekrpocraTuka'

59

DNEKTPUUECKUN TOK, YCIOBUS €TI0
cyuiectBoBaHus. IIoCTOSITHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conportunenue. 3akoH Oma Jiist
y4acTKa 1ernu

60

[TocnenoBarenpHOE, TapaLUIEIBHOE,
CMEIIaHHOE COeTMHEHHE
npoBoIHUKOB. JlabopaTopHast paboTa
«I/I3yquHe CMCHIaAaHHOI'O COCAUHCHUA
PE3UCTOPOBY

0.5

bubmnoreka LIOK
https://m.edsoo.ru/ff0c74f0

61

PaboTa 1 MOIIIHOCTB ANEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenna

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c7838

62

3axon Oma 11 TOJTHOM (3aMKHYTOH )
anekTpuueckoil nenu. Koporkoe
3aMblkaHue. JJaboparopHas pabota
«3mepenune J/]C nucrouynuka Toka u
€ro BHYTPEHHETO COMPOTUBICHUSD

0.5

bu6nmmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

63

DJIEKTPOHHAs TPOBOJAUMOCTh TBEPABIX
METaIJI0B. 3aBUCUMOCThH
CONPOTHUBIICHUS METAJIIIOB OT
temnepaTypbl. CBEpXIIPOBOAUMOCTh

64

DJIEKTPUYECKHI TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB




[MomynpoBoAHUKH, NX COOCTBEHHAS U
pUMecHas poBoAUMOCThb. CBoiiCTBa bu6mmoreka [LIOK
65 1
p—~n-niepexona. I1oiynnpoBoTHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpHI
DNEeKTPUYECKUM TOK B pacTBOpax 1
pacruiaBax 3JIeKTPOIUTOB. bubnmoreka [JOK
66 1
DIIEKTPOJIMTHYECKAS TUCCOLUALINS. https://m.edsoo.ru/ff0c82ba
DNEKTPOIN3
DIIEKTPUUYECKHI TOK B ra3ax.
67 CamMocTosATenbHBIN U 1 bubnuoreka [IOK
HECaMOCTOSTENIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpuuecKue Mpudopsl U
YCTPOWCTBA U UX IIPAKTUYECKOE bubnuorexa [JOK
68 1
npuMeHeHune. [IpaBuiia TEXHUKH https://m.edsoo.ru/ff0c86fc
0e3011acHOCTH
69 O06o0mmarmui ypok 1 bubmmoreka [JOK
«INEeKTPOTMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponbHas padora no reme
70 "IToCTOSTHHBIN AIIEKTPUUECKHI TOK 1 bubmmorexa [IOK
P " ' https://m.edsoo.ru/ff0c8a8a
Toxu B pa3IMyHbIX cpeaax
OBIIEE KOJIMYECTBO YACOB I10 20

ITPOTPAMME




11 KIIACC

KosnnuyectBo yacoB DJIeKTPOHHBIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Kontpoapusie | Tpaxruieckue II/I[Sy'—IeHI/Iﬂ :)Iﬁ[()l:lI;OBaTe.IIbHLIe
padoTbI padoTbI pecypent
1 [ToBTOpEeHnue "DnekTpuyeckoe noie. 1
3axoH Kynona, Hanpsxennocts"
5 [ToBTOpeHnue "DnekTpuyeckoe noie. 1
Pa6ora. [Torenuman "
3 [ToBTOpenue "Dnexkrpruyeckas 1
eMkocTh. Konaencarop"
4 Bxonnas konTposibHas pabota 1 1
DNEeKTPUYECKUN TOK, YCIOBUS €ro
cyuiectBoBaHus. [IoCTOSTHHBIN TOK.
5 Cwuia Toka. Hampsoxenue. 1
Conporusnenue. 3akoH Oma yist
y4acTKa Lenu
[TocnenoBarenbHOE, MApAIIIEIBHOE,
6 CMEIIaHHOE COeTUHEHNE 1
IIPOBOJIHUKOB.
JlabopaTtopnast pabota «3yuenune
7 CMEIIaHHOTO COEJIMHEHUS 1 1
PE3UCTOPOBY
8 PaboTa 1 MOLITHOCTB 3JIEKTPUYECKOTO 1
ToKa. 3akoH Jlxoymnsa-Jlenua
9 3axon Oma 11 TOJTHOM (3aMKHYTOH ) 1

aneKkTpudeckou nenu. Koporkoe




3aMBbIKaHHUC.

10

JlaGopaTopHas padoTta «3mepenune
OJ1C ucTouyHHKA TOKA B €TI0
BHYTPEHHETO COMPOTUBIICHUS

11

DNeKTpOHHAs MPOBOJUMOCTE TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAJIJIOB OT
teMriepatypbl. CBEpXIIPOBOIUMOCTb.
DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX.

12

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa 21EKTPOHHBIX IIyYKOB.
DIIEKTPUUYECKHI TOK B ra3ax

13

[TonynpoBoIHUKH, UX COOCTBEHHAS U
pUMecHas mpoBoAUMOcTh. CBOMCTBa
p—n-nepexona. [loaynpoBogHUKOBEIE
npuOopsI

14

KonTtponsHas padora "[locTosHHEBIN
p p
AIIEKTPUYECKUH TOK"

15

ITocTossHABIE MAarHUTHI U X
B3anmMojieicTBHe. MarauTHoe moJie.
Bekrop marauTHON MHAYKUMH. JInHAN
MarHUTHOW MHIYKIIMH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

16

MarauTHo€ noJje NpoBOTHUKA C
ToKOM. OnBIT DpcTeaa.
B3anmozeiicTBre MPOBOTHUKOB C
TOKOM

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

17

JlaGopatopHas pabora «3yuenue
MarHUTHOTO MOJISI KATYIIKH C TOKOM»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c98fe




18

JleficTBMe MarHuTHOTO MOJISI Ha
IIPOBOAHMK ¢ TOKOM. Cuinia Ammepa.
JlaGopaTtopHnas pabota
«Hccnenosanue neicTBUA
MMOCTOSTHHOTO MarHuTa Ha PaMKy ¢
TOKOM)»

Bu6moreka [JOK
https://m.edsoo.ru/ff0c9acO

19

JleficTBMe MarHuTHOTO MOJISI Ha
JBUKYIYIOCS 3apsKEHHYIO YaCTHILY.
Cua Jlopenna. PaGota cuiibl
Jlopentia

bubmnoreka LIOK
https://m.edsoo.ru/ff0c9df4

20

OnexTpoMarauTHas MHyKuus. [Torok
BEKTOpa MarHUTHOM uHAyKuuu. I1C

MHAYKIHMU. 3aKOH 3JIEKTPOMArHUTHON
unaykuun Papanes

21

JlaGopartopHas pabora
«HccnenoBanue sIBJICHUS
3JIEKTPOMArHUTHON MHAYKIIUIDY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cals50

22

NunyxtuBHOCTH. SIBNEHNE
camonHaykuuu. 9J1C caMOMHAYyKINN.
OHeprus MarHUTHOTO MOJIS KaTYLIKU C
TOKOM. DJIEKTPOMarHuTHOE I0JIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

23

KonTtponpHas pabora mo Teme
«MaramuTHoe moiJie.
SHeKTpOMaFHI/ITHaSI I/IHHYKHI/ISI»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cad58

24

CB00OOHBIE MEXaHUYECKHE
konebanus. ['apmonnueckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKUX KOJICOaHUH.
IIpeBpaiienue 3Hepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06




25

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTHU
Mepro/ia MajbIX KojaeOaHui rpy3a Ha
HUTH OT JJIMHBI HUTU U MaCChI I'py3a»

26

Koneb6arenbubiii KOHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIE KOJICOaHUS B
U/IeaIbHOM KO0JIeOAaTeIbHOM KOHTYPE.
AHAJIOTHS MEKIY MEXaHHUUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

Bu6moreka [JOK
https://m.edsoo.ru/ff0ch820

27

®opmyina Tomcona. 3akoH
COXPAaHEHHUS SHEPTUHU B UACATILHOM
K0JIe0aTeIIbHOM KOHTYPE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch9c4

28

[Ipencrasnenue o 3aTyxaroImux
KosieOaHusx. BelHyXIeHHBIE
MeXaHWUecKHe KoneOanus. Pe3onanc.
BrIHYKIEeHHBIC JIEKTPOMATrHUTHBIC
KoJIeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb86

29

[Tepemennsiit Tok. CHHYCOUAIbHBII
IIEpEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICUCTBYIOIIIEE 3HAYEHUE CUJIbI TOKA U
HaIPSDKEHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

30

Tpancdopmarop. [IpousBomactso,
nepeaaya v noTpediaeHue
3JIEKTPUYECKON SHEPTUU

31

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUYECKOIO 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUM 3JIeKTporiepeaayd

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324




OKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPTUH.

32 KynpTypa ucnonb3oBanus
ANEKTPOIHEPIUU B IIOBCEIHEBHOM
AKHU3HU
MexaHuueckre BOJIHBI, yCIOBUS

33 pacnpoctpanenus. [lepuox. CkopocTts bubmmoreka [LIOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toriepeuynslie U MPOIOJIbHBIE BOJIHBI

34 3ByK. CKOpOCTb 3ByKa. | poMKOCTh bubnuotexa [JOK
3ByKa. Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJEeKTPOMarHUTHBIE BOJIHBI, UX Eub OK

. uoIoTeKa

35 cBo¥icTBa U cKopocTh. [Ikana 1
5 eKTPOMATHHTHBIX BOTH https://m.edsoo.ru/ffOccfe0
[TpuHIMIBI paAMOCBS3U U

36 TeneBuaeHus. Pa3BuTue cpeacTs
cBs3u. Pagmonokanus

37 Konrponbnas pabota «Konebanus u bubnnorexa [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIIPOCTPAHEHHE
CBETa B OJJHOPOJIHOM cpere.

. bu6numoreka LIOK

38 ToueunbIil HCTOYHHUK cBeTa. Jlyd httos://m.e dso;_[ru 11064350
ceeta. OTpaxenue cera. ITmockoe T '
3epKaJio
IIpenomnenue ceera. [lonHoe

39 BHyTpeHHee oTpaxkeHue. [IpenenbHbii bu6numoreka LIOK

YTOJI MOJIHOT'O BHYTPCHHETO
OTpaKCHUS

https://m.edsoo.ru/ff0cd7f6




40

JlabopaTtopHas padota «3mepenue
noKa3areJsl MPEIOMIICHHS CTEKIIa

Bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

41

JIunzel. [TocTpoeHne nzodpakeHni B
nuH3e. PopMyJia TOHKOM JIMH3HI.
YBenudueHue JTUH3bI

Bu6muoreka [IOK
https://m.edsoo.ru/ffOcddle

42

JlaGopaTtopHast pabota
«HccnenoBanue CBOMCTB
U300paKEHUH B JIMH3AX)

43

Hucnepcus ceeta. CioxXHbIN COCTaB
6enoro cBera. Llet. JJaboparopHas
pabora «Habmronenue nucnepcuu
CBETa»

44

HNurtepdepennus ceeta. Judpaxius
cera. JluppakuronHas pemeérka

bubmnoreka LIOK
https://m.edsoo.ru/ff0ced22

45

ITonepedyHOCTH CBETOBBIX BOJIH.
ITonmapuszanus ceera

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf02e

46

Ontuueckue NpuOOPHI U yCTPOHCTBA U
yCIIOBUS MX O€30MaCHOT0 NMPUMEHEHUS

47

I'paHu1Bl TPUMEHUMOCTH
KJIACCUYECKOM MeXaHUKH. [TocTynaTsl
CIEMaJIbHOM Teopun
OTHOCHUTENIBHOCTH. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe]IeHne
BpeMeHH. COKpalleHne AJINHBI.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cf862

48

OHeprusi ¥ UMITyJIbC PEIATUBUCTCKON
yacTulbl. CBSI3b MacChl C YHEPrUeH 1
UMITYJIbCOM. DHEPIHUsl TOKOS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

49

Kontponbnas padora «OnTuka.

bub6mmoreka [IOK




OcHOBBI crielIuaNbHON TEOPUU
OTHOCHUTEIIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonbl. Dopmyna [1nanka. Jueprus

Bu6mmoreka [JOK

50
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Eu6 1OK
nOJINOTEKA
51 otoaddexta. OnbiTer A. T'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodddexra. YpaBHEHUE
52 3ﬁHIHT6§H3 Ji)lq&)oma@g)ema Bubmmorexa LIOK
A ’ https://m.edsoo.ru/ff0d015e
«KpacnHas rpanuna» dpororddexra
Hasnenue cera. OnwiThl I1. H.
53 JleGeneBa. XuMudeckoe IeCcTBHE bubmorexa HOK
AeBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
54 MPaKTUYECKOE IPUMEHEHHUE:
¢doTorsIeMeHT, POTONaTUHK,
COJIHEUHas OaTapest, CBETOIUO/
55 Pemenue 3a1au mo TeMe « JI€MEHTHI bu6mmoreka [IOK
KBAHTOBOM OITHKI https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMcona. ONbITHI
56 Pesepdopna no paccesHuro a-yacTuil. bu6numoreka LIOK
[Imanerapnas Mozeb aToMa https://m.edsoo.ru/ff0d091a
ITocrynarer bopa
Hznydenue u noroiieHre GpoToOHOB
57 I I/I}ll'le €X0/€e aToMa C oz[Hoqr)o OBHSI Eubmorexa HOK
P p . P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroil. Buasl cekTpoB
58 BoanoBrie cBoiicTBa yacTuil. BorHbl Bbu6nuoreka [IOK

ne bpoiina. KopnyckymsipHo-

https://m.edsoo.ru/ff0d0ca8




BOJIHOBOM ayanu3M. CIOHTaHHOE U
BBIHYKJCHHOE U3TyUYCHHE

59

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopaa o onpeneneHnio cocraBa
PAAVOAKTUBHOI'O U3TYUCHUA

Bu6muoreka [IOK
https://m.edsoo.ru/ff0d0fd2

60

CgoiicTBa anb(a-, 6era-, ramMmma-
u3nydeHus. Biusaue
PaIMOAKTUBHOCTH HA KUBBIC
OpraHu3MbI

61

OTkpbITHE IPOTOHA U HEUTPOHA.
W3oromsl. Anbda-pacma.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. ['amma-usimyuenue

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

62

DHeprusi CBsI3U HYKJIOHOB B sI/Ipe.

S nepHble peakuuu. S nepHbii
peaktop. [IpoOnembl, MepCIEeKTUBHI,
SKOJIOTUUYECKHE ACTIEKTHI SIIE€PHOI
sHepreTuku [IpoBepounas padbora

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

63

OnemeHTapHbIe YacTUllbl. OTKpbITHE
no3utpoHa. Meto el HaOIIOIeHUS U
PEruCTpanyy AIEMEHTAPHBIX YACTHIL.
Kpyrusiit cron «@yHaameHTanbHble
B3auMoJieicTBUA. ENUHCTBO
buznyecKoil KapTUHBI MUPa»

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

64

Comnne. ConHeyHast akTUBHOCTb.
Uctounuk sneprun CosiHIa U 3BE3]

65

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKH. 3BE3IBI TJIABHOU
MOCJIEA0BAaTEIbHOCTH. BHYyTpEeHHEE




cTpoeHue 3BE311. COBpeMEHHbBIE
IIPEJICTABJICHHS O IIPOUCXOKICHUH U
sposroru CoTHIa U 3BE3]

Mineunsbiit [1yTs — Hama ["anakTuka.
66 IMonoxxenue u nrxenue CoyHIIA B

lNanmakruke. ['anmaktuku. Y€pHbie
JBIPBI B IPAX TATAKTHK

Bcenennas. PazOeranue rajakTuk.
67 Teopus bonpmoro B3peIBa.
PenukroBoe nsnyuyenue.

Meraranaktuka

68 O6o6marmuii ypok. duznyeckas

KapTHUHa MUpAa.

OBILEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68







YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka, 11 knace/ Msxumes I'.51., [TerpoBa M.A., YronsaukoB O.C. u npyrue,
OO011ecTBO ¢ OrpaHUUYCHHOM OTBETCTBEHHOCTHIO «IPODAY; AxiimoHepHOe
obmectBo «M3natensctBO «IIpocBeiieHue

®usuka 10. Msxumes 1.4

CoOopnuxk 3aaa4 no ¢pusuke 10-11PeivkeBuya A.I1.

Coopuuk 3ama4 o puzuke 10-11 MockoBkuna E.I'., Bonkos B.A.

METOINYECKHUE MATEPUAJIBI JIUIA YYUTEJIA

Uuctsakos Jlykamesa TpennpoBounbie BapuanTsl EI'D.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MHTEPHET
Pemry EI'D

bu6morexa [IOK






