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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no pusnke 6a30BOro ypoBHS Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHus pazpaboTaHa Ha OCHOBE TIOJIOKEHUH U TpeOOBaHUil K pe3yabTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM MporpaMmel, npeactaBieHHbIX B PI'OC
COQO, a taxxe ¢ yuétoM (enepanpHOi pabouel mporpaMMbl BOCITUTAHUS U
KOHIIETIIIUY MpenoiaBaHus yueoHoro npeamera «dusuka» B 00pa3oBaTesIbHbIX
opranu3zanuax Poccuiickon enepanuu, peanu3yomux OCHOBHbBIC
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

ConmepxaHue mporpaMMmbl MO (U3MKE HampaBiIeHO Ha (HopMHpOBaHHE
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOy4varonuxcst 10—11 kiaccoB rmpu oOydeHuu
ux (Qu3nke Ha 0a30BOM YpPOBHE HA OCHOBE CHUCTEMHO-JIESTEIILHOCTHOIO MOJXOJa.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusMm GI'OC COO k miaHupyemMbiM
JUYHOCTHBIM, MPEAMETHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4YEHHSs, a TaKKe
YUUTBIBAET HEOOXOAUMOCTh PpEATU3ALMN MEXIPEIMETHBIX CBSI3€M (PU3UKU C
€CTECTBEHHO-HAYYHbIMU yUEOHBIMU IIpeaMeTaMu. B Hell onpenensiorcs OCHOBHBIE
LEeIU U3y4YeHHs] (PU3UKU Ha YPOBHE CPEIHEro 0O0IIero o0pa3zoBaHus, IIIaHUPYEMBbIE
pe3ynbTaThl OCBOEHUS Kypca (DU3UKH: JIMYHOCTHBIC, METAIIPEAMETHBIC, IPEAMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIFOYALT:

 IJJAaHUpYEMbIE pe3yJbTaThl OCBOEHUS Kypca (hU3MKu Ha 0a30BOM ypOBHE, B
TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

.+ coJepxaHue yuyeOHoro npeamera « Pu3ukay mo rojgaM o0ydeHusl.

®dwu3rka Kak Hayka 0 HauboJiee OOITMX 3aKOHAX MPUPO/IbI, BHICTYTIAs B KAUYECTBE
y4eOHOro IpeMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00
okpyxatomeM wmupe. IIKompHBIIT Kypc (QU3UKH — CHCTEMOOOPA3YIOMIMM IS
€CTEeCTBEHHO-HAYUYHBIX YUYEOHBIX MPEIMETOB, MMOCKOJIbKY (PM3UYECKHE 3aKOHBI JIeKaT
B OCHOBE MPOIECCOB M SIBJICHUH, M3ydyaeMbIX XUMHUEH, OMOJOTHEH, (HU3UIECKOM
reorpadueit u actpoHoMuei. Mcnonp3oBaHue M aKTUBHOE TIPUMEHEHHUE (PU3HUESCKUX
3HAHUW OMNpeNeNsaeT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
DHEPreTHKH, TPAHCIIOPTa, OCBOEHUSI KOCMOCA, MOJIYYEHHS HOBBIX MAaTE€pHajoB C
3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue (U3MKM BHOCUT OCHOBHOW BKJIAJ B
dbopMHpOBaHNE  €CTECTBEHHOHAYYHOW KapTUHBI MHpa OOydYaroIIuXcs, B
dbopMUpOBaHUE YMEHHM MPUMEHSATh HAYYHBIH METOJ MO3HAHUS MPHU BHIOJIHEHUH
UMH YYEOHBIX UCCIICIOBAHMIA.

B ocHOBY Kypca pusuku 1151 ypoBHS cpeaHero o01ero 0opa3oBaHus MOJI0KEH
pSI UIeH, KOTOPhIE MOYKHO pacCMaTPHBATh KaK MPHUHIIUIIBI €0 MTOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCS JIOTMYECKH
3aBEpUIEHHBIM, OH COIEPXKUT MaTepuai U3 BCEX pa3/esioB (PU3MKHU, BKIIIOUAET KAK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.



Hoes cenepanuzayuu. B COOTBETCTBUM ¢ HEM Marepuan Kypca (DHU3UKHU
o0bequHEH BOKpyr (u3myeckux Teopuwil. BemymmMm B Kypce  sABiIsSeTCS
dbopMHpoOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BEILECTBE U
oJie.

Hoes eymanumapuzayuu. EE peannzanuss NpeANnojaraeT HCIOJIb30BAHNUE
IYMaHUTAPHOTO TOTEHIHAa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢bu3MKM ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU
U DKOJIOTMYECKUMU TTpoOIeMaMu.

Hoes npuknaomnoii nanpasnennocmu. Kypc Gusuku mpenmnoiaraet 3HaKOMCTBO
C LIIAPOKHM KPYrOM TEXHUYECKHX M TEXHOJOTHUECKUX MPUIIOKEHUN H3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyercs IMOCPEICTBOM BBEACHHS 3JIEMEHTOB
COJIEpKaHUs, OCBSIEHHBIX SKOJIOTMUECKUM NMPoOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBS3aHbl C Pa3BUTUEM TEXHUKA MU TEXHOJIOTHM, a Takke OOCYXIECHHsS HpoOiieM
PAlMOHAIBHOTO MTPUPOJIONOIB30BAHUS M 3KOJOTUYECKON O€30aCHOCTH.

CrepKHEBBIMU d3JIEMEHTaMHM Kypca (U3MKM Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHus SBIAIOTCS (uU3MUecKkue Teopuu ((PopMUpOBaAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUS (PU3NUECKON TEOpHUH, posid (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPHM, JUIsl ONTMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOAX0A B Kypce (DU3MKU pealu3yercs Mpexkie
BCEro 3a CYET OpraHU3alK SKCIIEPUMEHTAIILHOM e TeIbHOCTH 00ydaromuxcs. [
0a30BOro ypoBHsI Kypca (PM3MKH — 3TO MCMOJIB30BAHHE CHUCTEMbI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JJaOOPATOPHBIX pabOT, KOTOPHIE B MpOTrpamMme
no (¢usnke OOBEAMHEHBI B OOIIMNA CHUCOK YYEHMUYECKHX MPAKTHYECKUX pPadoT.
Boigenenne B ykazaHHOM IiepeyHe Ja0OpaTOpHBIX padoOT, MPOBOIUMBIX JUIS
KOHTpPOJISL U OLIEHKH, OCYIIECTBIISIETCS YYaCTHUKAMH 00pPa30BaTEIbHOTO IMpoliecca
UCXO/Is1 U3 0OCOOEHHOCTEH MJIaHUPOBAHMS U OCHAIIeHHs kKabuHeTa pusuku. [Ipu sTom
o0ecrieunBaeTCs OBJIAJCHHE OOYYAIONUMHUCS YMEHHUSMHU MPOBOAWTH KOCBEHHBIC
U3MEpEHHSI, WCCIICIOBAaHUS 3aBUCUMOCTEH (U3MUYECKUX BEIMYMH W TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonpioe BHUMaHue yIenseTcsl peleHUI0 pACUETHBIX U KAYECTBEHHBIX 3a/1a4.
IIpu 5TOM [U1d pacU€THBIX 3a7a4 IIPUOPUTETOM SIBIIAIOTCS 3a1a4M C SIBHO 3aJaHHOU
busznyeckoil MOAENpI0, TO3BOJAIOIIME TMPUMEHATh HM3YyUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK U3 OJHOI0 pa3jieiia Kypca, Tak U HHTETPUPYsl 3HAHUS U3 Pa3HbIX
paznenoB. /Jlnsd KayecTBEHHBIX 3aJad IMPUOPUTETOM SIBJLSIIOTCS 3aJaHUS  Ha
00BsICHEHHE IPOTEKAHUS (PU3NUECKUX SBJICHUH U MPOLIECCOB B OKPYKAIOIIEH )KU3HH,
TpeOyromue BEIOOpaA busngecKoi MOJIEIH TUTST CUTYaIiH
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa.



B cootBerctBuu ¢ tpedoBanusiMu GI'OC COO k maTepuaabHOTEXHUYECKOMY
oOecrniedyeHn0 ydeOHOro mpoiiecca 0a30BbI YpOBEHb Kypca (PM3MKKM Ha YpOBHE
cpelHero oOIIero o0pa3oBaHUsl JIOJDKEH HM3y4daThbCsl B YCIOBUSX MPEAMETHOIO
KaOuHeTa (U3UMKKM WIM B YCIOBUSX HHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 IMKJa. B kaOuHere QU3MKM AOJKHO OBITH HEOOXOIUMOE
1abopaTopHOE 000PYAOBAHKE TSI BHITOJHEHHS YKa3aHHBIX B IPOrpaMMe 10 (PU3HKeE
YUYEHHUYECKHUX MPAKTUYECKUX paboT U IEMOHCTPAIMOHHOE 000PYI0BaHKE.

JlemoHCcTpaniMoHHOE  00OpyaIoBaHMEe (QOPMHUpPYETCS B COOTBETCTBUU  C
OPUHIIMIIOM  MHUHUMAJIBHOM  JOCTaTOYHOCTH W O0ECHEYMBAET IOCTAHOBKY
MEPEUYUCIICHHBIX B TNporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpALMM ISt
UCCIICOBAHUSI  M3Yy4YaeMbIX  SBJICHUM U  TPOLIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe o0OOpyIOBaHHE IS YYECHHYECKUX MPAKTUHYECKUX padoT
dbopmupyeTcs B BHJIE TEMAaTHUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmuxcs. TeMaTHYeCKue KOMIUICKTHI
7a060paTOpHOTO 00O0PYIOBaHUS JOJKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IHU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SIBJISTFOTCS:

« (opMHpoOBaHHE HHTEpecCa W CTPEMIICHHSA OOYYalONIMXCSd K HAy4YHOMY
U3YUYCHHUIO TPUPOJIBI, Pa3BUTUE HX HHTCIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEII;

«  pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE MO3HAHUS U (POPMHUPOBAHUE
MCCIIE0BATEIBCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBJIICHUSIM;

+ (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yUeHHUsI OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

« (¢opMmupoBaHHEe YMEHHUM OOBSACHITH SBJICHUS C  HCIOJIH30BAHHEM
(bU3NYECKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTR;

+ (opmupoBanue mnpenacTaBICHUN O POIM (PUBUKU IS Pa3BUTHS APYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTmxeHne STHX IieNell o0ecrieunBaeTcsl pelieHHEeM CIeIyIOMMX 3a7ad B
mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO O0Iero oOpa3oBaHuUs:

«  TpHOOpEeTEeHUE CUCTEMbI 3HaHUH 00 00IUX PU3NIECKIX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUSAX, BKJIIOYas MEXaHUKY, MOJEKYSpHYI0 (PU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKY;



dbopMHpoBaHUE YMEHUN PUMEHSITh TEOPETUUECKUE 3HAHUS JIs1 O0bSICHEHUS
bu3NYeCKUX SBICHUN B MMPUPOJIC W ISl IPUHATHUS MPAKTUUYCCKUX PEIICHUN
B [IOBCETHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIIECHUS pa3IMYHBIX 3a7ad C SBHO 3aJaHHOU
busznueckoil MOJeNblo, 3a7ay, MOApPa3yMEBAIOLIUX CaMOCTOSATEIbLHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

IIOHMMAaHHC (1)H3H‘-ICCKI/IX OCHOB H IPUHIIMIIOB I[CﬁCTBHH TCXHNYCCKUX
yCTpOﬁCTB N TCXHOJIOTHYCCKUX IMPOHCCCOB, UX BJIIMAHWA Ha OKPYKAIOMIYIO

cpeay,
OBJIaICHUC MCTOAAMH CaAMOCTOATCIIBHOT'O IINIAHHUPOBAHHUA MW IIPOBCIACHHA

(U3MYECKUX SKCIEPUMEHTOB, aHalIW3a W HMHTEeprpeTanuud HHGOpMAaIHH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO31aHHucC YCJIOBI/Iﬁ HJIsL pa3BUTHUA YMCHI/Iﬁ HpOGKTHO-HCCHCIIOB&TGHBCKOﬁ,
TBOp‘-ICCKOﬁ JACATCIBHOCTH.

Ha wu3yuenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE CPEAHEro OOILIEro
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacos (2 yaca B Heneno), B 11
KJjacce — 68 4acoB (2 yaca B HEZIEIIO).

[Tpennaraemeiii B mporpamme 1o (U3MKE IMEepeueHb JIA0OpPaTOPHBIX U
NPAKTHYECKUX paboOT SBJISETCS PEKOMEHJOBAaHHBIM, YUYUTENh JCJIaeT BBIOOD
NPOBEJCHUS JIA0OPaTOPHBIX pabdOT W  OMBITOB € YYETOM HWHIAMBUAYATbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COJEPXAHUE OBYUYEHUA

10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbl HAYYHOI'O MIO3HAHUSA

®u3uka — Hayka o npupoze. Haydunsle METOIbI MO3HAHUS OKPYXKAOIIETO MUPA.
Ponp 3KkcriepuMeHTa M TEOPUM B MPOLECCE MO3HAHMS NPUPOABL. DKCIIEPUMEHT B

buzuke.

MopnenupoBanue (U3MYECKUX SIBICHUA M mpoueccoB. HayuHble TUMOTE3bI.
dusnueckre 3aKOHbl U TE€OpUHU. ['paHUIBI MPUMEHUMOCTH (PUINYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MmecTo puzuku B GOopMUPOBAHUH COBPEMEHHOM HAYYHOU KapTUHBI MUPA,
B [IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEU.

Llemoncmpayuu



AHanoroBble ¥ HUPPOBBIE HU3MEPUTENbHBIE NPUOOPHI, KOMIIbIOTEPHbIE
JTATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamurka
Mexannueckoe BmkeHHE. OTHOCUTEIHLHOCTh MEXAHUYECKOTO JIBUKCHHUS.

Cucrema orcué€ra. Tpaekropus.

[lepemenienne, CKOpOCTh (CpPEAHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaIbHOM TOYKH, MX NPOCKIHWA HAa OCU CHUCTEMBI KOOpJHHAT.
ClioxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpsMOJIMHEWHOE JBWKeHue. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOPEHMS, INYTH U HEPEMEIICHHUS
MaTepUaJIbHONW TOYKH OT BPEMEHU.

CBo0OoHOE TIaicHne. Y CKOpEHUE CBOOOTHOTO A ICHUSI.

KpuBonmHeHOE NBUKEHUE. [[BHIKEHME MATEPHAIIBHOW TOYKH IO OKPYKHOCTH
C IIOCTOSIHHOW II0 MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTH, JIMHEMHAs CKOPOCTD.
[Tepron u wactora obparmieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CHUIOMETD,
JIBW>KCHUE CHAPAIOB, UEITHBIE U PEMEHHBIE ITEpEIaYH.

Jlemoncmpayuu

MOI[CJ'IB CHCTCMBI OTC‘léTa, WIUTIOCTpalnuss KHHEMATHYCCKHUX XapaKTCPUCTHUK
JABHUKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.
[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmiogenue nBrkeHHsl Tena, OpOILIEHHOrO TMOJA YIJOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TaACHHUS.
HampaBnenue ckopocTy pH IBIXKEHHUH 110 OKPY>KHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

I/I3yquHe HCPABHOMCPHOT'O JABMXKCHHA C LECJIbIO OIPCACICHUSA MTHOBEHHOU
CKOpOCTH.

HccenenoBanye COOTHOLIEHUS MEXKAY ITyTAMM, IPOMEHHBIMU TEIIOM 34
IIOCJIEA0BATEIBHBIE PABHBIE IPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JABW)KCHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYIIIO.



W3ydeHne nBUKEHNs IapUKa B BI3KOU KUJIKOCTH.
N3yyeHue ABMKEHUS TeNa, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipynuun ~ otHocuTenbHOCTU ['anmunes. llepBbld  3aKOH
Herorona.

HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unnu cui. Bropoii 3akoH HeroToHa a1
MaTepuaibHON TOUKU. Tperunid 3akoH HproTOHA 17151 MaTepuanbHbIX TOYEK.

3aKoH BCeMUPHOTO TAroreHus. Cuna tsxectu. [lepBas kocMudeckasi CKOpOCTb.
Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenue. Buapl Tpenus (mokosi, ckojamxkeHus, kauenus). Cuia tpenus. Cyxoe
Tpenue. Cuia TpeHus CKOJIbXEHUS U cuiia TpeHus mokosi. KoadgduiueHt TpeHus.

Cuna COIIPOTHUBJICHUA IIPHU ABUKCHNHA TCJIA B XKUIKOCTH WJIN I'a3C.
HOCTYHEITGJIBHOG H BpallaTCJIbHOC ABUIKCHUC a0COJIFOTHO TBépI[OI‘O TCIA.

MOMEHT Cuibl OTHOCUTEIBHO OCH BpamieHud. [liedo cunbel. YcnoBug
paBHOBECHUS TBEPIOIO TEJIA.

TexHuueckue YCTpOI\/JICTBa N IIPAKTHYCCKOC IIPHUMCHCHHUC: IIOAIIHNITHHUKH,
ABH)KCHUC NCKYCCTBCHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3axkoH HeroToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AeOpMaliui.
HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.
CpaBHEeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.
VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X AehopMaliui.

HCCJ’I@I{OB&HI/IC YCJIOBI/Iﬁ PpaBHOBCCHUA TBépI[OFO TCJa, UMCIOIICTO OCh BpAallICHUA.

Tema 3. 3axonbwi COXpaHenus 6 Mexanuke

NMnynbc MaTepuanbHOM TOUKH (Tesa), CHCTEMbl MaTEPUATbHBIX TOYEK.

NMmynbe CUITbl M1 UBMEHEHHUE UMITYJIbca Tella. 3aKOH COXPaHEHHUs UMITYJIbCa.
PeakTrBHOE NBMKEHUE.
Pabora cvibl. MOIIHOCTE CHJIBI.

Kunernueckas OHCPIUA MaTCpHaHBHOﬁ TOYKH. TeopeMa 00 W3MCHEHHUU
KHUHETUYECKOMN OHCPI'UHU.

[ToTennmanbHas sueprus. [loTeHmanbHas sHeprust ynpyro aeopMupoBaHHOM
npyxuHsbl. [loTeHnnanbHas sHeprus Tena BOJIU3U MOBEPXHOCTH 3eMIIH.

HOTGHHI/IEUIBHLIG 1 HCIIOTCHI M AJIBHBIC CHUJIBI. CBs3b pa6OTI>I HCIIOTCHIMAJIBHBIX
CHJI C UBMEHEHHUEM MEXaHUYECKOM SHCPIrun CUCTCMBI TCII.
3aKoH COXpPaHCHHA MEXaHUYECKOU OHCPI'UH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA MU IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTeHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyenue abCONMIOTHO HEYNPYroro yaapa € MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB.

HCCJ’IGI[OBaHI/Ie CBiA3HU pa6OTBI CHJIBI C U3MEHEHMEM MEXaHMYECKOU OHCPIUn
TCJIa Ha IPUMEPE PACTSXKCHHA PE3MHOBOI'O JXI'yTa.

Paznen 3. MoJgiekyasipuasi Qu3nka 1 TEePMOJIMHAMHUKA

Tema 1. Ocnosbl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBI€ MOJ0KEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUH U UX OIBITHOE
o0ocHoBaHue. bpoyHnosckoe asuxenue. Juddysus. Xapakrep ABUKEHUS U



B3aHMOJEUCTBUS YaCTUIl BeIeCTBA. Moaenu CTpOEHHS Ta30B, )KUIKOCTEN U
TBEPIBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX MoJieliel. Macca u
pa3Mepbl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ usMmepenue. lllkama temmeparyp
Llenbcus.

Mopnenps uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHOKMHETHYECKOM
TEOpUM HJICATHLHOTO Ta3a. AOCOJIOTHAas TeMmIeparypa Kak Mepa cpelnHen
KMHETHUYECKOW 3HEPIUM TEIUIOBOrO JBMKEHHs 4vactull rasa. lllkama temmneparyp
KenbBuHa. T'a3oBble 3akoHbl. YpaBHeHHME MeHneneeBa—KnamneiipoHa. 3akoH
Jlanerona. M30mpouecchl B HIeaIbHOM ra3e ¢ HOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
['padmueckoe mpencraBiaeHUE U30MPOLIECCOB: U30TEPMA, U30X0pa, U300apa.

TexHUYecKue YCTPOWCTBA W TPAKTHYECKOE TMPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OHBITI)I, AO0Ka3bIBAOIIHUC AOUCKPCTHOC CTPOCHHUC BCIICCTBA, q)OTOFpa(i)I/II/I
MOJICKYJI OpraHUYCCKUX COG,Z[HHGHI/Iﬁ.

OnbwiThl TI0 MU PY3UN KUAKOCTEN U Ta30B.
Mopens OpOyHOBCKOTO JBUKEHUS.

Mogens onsita llTepHa.
OnbITHI, JIOKA3bIBAIOLINE CyILIECTBOBAHUE MEKMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mogenb, WLTIOCTpUpYOLIas NPUPOLY AABJICHUS ra3a Ha CTEHKHU COCYya.

OneIThl, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHUS HWJEAIbHOrO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

Omnpenenenne macchl BO3[yXa B KJIACCHOM KOMHATE€ HAa OCHOBE W3MEPEHUN
00bEMa KOMHATHI, JJaBJICHUS U TeMIIEpaTyphl BO3IyXa B HEMl.

HccnenoBaHue 3aBUCUMOCTH MEXKIY MMapaMETpaMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnoevl mepmoouHamuxku

Tepmoaunamuueckass cucTteMa. BHYTpeHHSA 3HEPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIOcOoObI €€ m3MeHeHus. KonuuecTBo TemnoTsl U pabora. BHyTpeHHss
DHEPrUs  OJHOATOMHOTO  HJIEAIBHOIO  rasa. Buaer  Ttenmonepenauu:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, HU3JIy4CHHUE. YJelbHas TEIUIOEMKOCTb BELIECTBA.
KonndecTBO TEMIOTHI IpH TEIIoNnepesaye.



[TonsiTue 00 aamabatHOM mponecce. [lepBblii 3aKOH TEPMOAWHAMUKH.
[lpuMeHeHne TEepBOro 3aKoHa TEPMOJMHAMHKHM K wu3omporeccam. [ 'paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akon TepMognHamMuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IC.

TenoBeie MaminHbL. [IpuHIMIBL AeHCTBUS TEIUIOBBIX MaluH. [IpeobpazoBanus
HEpruM B TEIUIOBbIX MammHaX. KosdduimeHT mone3Horo AeicTBUS TEIIOBOMA
mammHbl. [{ukin KapHo u ero kooguiuueHT noyie3Horo AecTBus. DKOJIOTUUECKHE
pOo0OJIEMBI TEMIJIOIHEPTETUKU.

TexHuueckue YCTpOfICTBa N IIPAKTHYICCKOC IIPUMCHCHHC. OBUIATCIIb
BHYTPCHHCTO CIOpaHMs, OBLITOBOM XOJIOAWJIIbHUK, KOHAUITUOHCP.

Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEW SHEpPruM Tejla MPU COBEPIICHHH palOTHI: BBLIET
npoOKM M3 OYTBUIKM MOJ JEHCTBHEM CXAaTOro BO3[yXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.
OnsIT 10 a1abaTHOMY PACHTUPEHUIO BO3yXa (OTBIT C BO3IYIIIHBIM OTHUBOM).

Mopnenu napoBoil TypOUHBI, ABUTATENsl BHYTPEHHETO CrOpPaHUsi, PEaKTUBHOIO
JBUTATEIIA.

Yuenuuecxuii sxcnepumenm, iabopamopusle pabomol I3mepenue yaenbHol
TEIUIOEMKOCTH.

Tema 3. Acpecammunvie cocmoanusa eeuwecmea. Dazoevie nepexoovt
[TapooOpazoBanue u koHaeHcaus. Mcnapenue u kuneHue. AGCONIOTHAS U
OTHOCHUTEJIbHASA BIAXXHOCTh BO3AyXa. HackleHHbIi nmap. Y aeibHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u aMmopgHbie Tena. AHU30TPOIHS CBOWCTB
kpuctamoB. JKuakue kpuctauibl. CoBpeMeHHble Matepuanbl. [LiaBnenue u
KpUcTayuM3anus. Y aesibHas TerioTa miasieHus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OajiaHca.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHUE: THUTPOMETP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH TOJTYYCHHUSI COBPEMEHHBIX MaTepHuasioB, B
TOM YHCJIE HAHOMATEepPHaJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu
CBoiiCTBa HACBHIILIEHHBIX APOB.

Kunenue ITPpH IOHWKCHHOM [ aBJICHUU.



CriocoObI M3MepeHus BIAKHOCTH.
HabGnronenue HarpeBaHus U IJIABJIECHUS KPUCTAUIMYECKOIO BEILIECTBA.
JleMOHCTpanus KpuCTalioB.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomwi I3mepenue
OTHOCUTEJIHHOM BIIaKHOCTH BO3/yXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inexmpocmamuxa

DJeKTpU3alMs TEIl. DNEKTPUUECKUH 3apsa. J[Ba BUIa SJIIEKTPUUECKUX 3aPJIOB.
[IpoBOAHWKM,  JWPJIEKTPUKA W MOJYOPOBOJHHMKHA. 3aKOH  COXPaHECHHS
AIEKTPUUYECKOTO 3apsia.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodedHbI AIEKTPUYECKUN 3apsia.
Onextpudeckoe 1mosne. Hanpsok€HHOCTE  3nekTpudeckoro mosst.  IIpuHnun
CYNEPIIO3ULIMHA DIIEKTPUUECKUX TOoJIeHd. JIMHMM HampsuKEHHOCTH 3JIEKTPUUYECKOrO
HOJIS.

PaGota cun snexkrpocrarudeckoro mois. [loreniman. Pa3nocTs moTeHmanios.
[IpoBOIHUKM W AWANEKTPUKH B 3JIEKTPOCTATUUECKOM Tojie. JludmekTpuueckas
MPOHULIAEMOCTb.

OnekTpoéMkocTh. KoHlieHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJAEHCATOpA.
DHeprus 3apsKEHHOT0 KOHIEHCATopA.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTAaTHUECKass 3alluTa, 3a3eMJICHHE JJIEKTPONpHOOpOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu
YCTpOUCTBO U PUHIIUII IEUCTBUS DJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.
DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.
[TpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.
DJIEKTPOCTAaTUYECKAs 3alIUTA.
JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTD G)JICKTpOéMKOCTI/I IIJIOCKOI'O KOHACHCATOPAa OT I1omaiaun IjiIaCTHH,
pacCTOAHMA MCIKAY HUMHU U HHBHGKTquCCKOﬁ IMPOHHULIACMOCTH.

9HCpFI/IH 3apsHKCHHOI'O KOHACHCATOPA.



Yuenuueckuui sxcnepumenm, nabopamopnsie pabomwl I3mepenue
AIEKTPOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoaunwtit 3n1ekmpuueckuii moxk. Toku 6 paziuunvix cpeoax
DNEeKTpUYECKU TOK. Y CIIOBHSI CYIIECTBOBAHUS 3IEKTPUUECKOTO TOKA.

HUctounnku Toka. Cuia Toka. [loCTOAHHBIN TOK.
Hanpsoxenue. 3akon OMa 151 ydacTKa LETIH.

BJIGKT]:’)I/I‘IGCKOC COIIPOTUBJICHUC. YILGJII)HOC COIMPOTHUBJICHUC  BCIICCTBA.
HOCJ’IeI[OBaTGJIBHOG, mapaJuiCJibHOC, CMCIITAHHOC COCANHCHUC IIPOBOIHUKOB.

Pabora anektpuueckoro Toka. 3akoH Jhxoyna—Jlenna. MouniHoCTb
IIEKTPUYECKOTO TOKA.

DNEKTpOJBIXKYIAA CHJIA W BHYTPEHHEE COMPOTUBIECHHWE HCTOYHUKA TOKA.
3akon Oma 11 OJTHOM (3aMKHYTOM) 3iieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DJIeKTpOHHAs IIPOBOAUMOCTD TBEPBIX METAJLJIOB. 3aBUCUMOCTh
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA IJEKTPOHHBIX ITyYKOB.

[TomynpoBOHUKH. CoOcTBeHHas 151 IIPUMECHAS IIPOBOJIUMOCTD
noJIynnpoBoHUKOB. CBoicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEeKTpUYECKU  TOK B pacTBopax H paciuiaBax >JEKTPOJIUTOB.

DNEeKTpOIUTUYECKas: AUCCOUALNS. DIEKTPOIIH3.
DJIEKTpUUECKUl TOK B raszax. (CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pazpsa. Monunus. [1nazma.

TexHudeckue yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP,
BOJBTMETpP, pPEOCTaT, MCTOYHUKH TOKa, JJEKTpOHArpeBaTelibHbIC MPUOOPHI,
AJIEKTPOOCBETUTEIBLHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIA JAHO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYPOBOTHUKOBBIN THO/, TATbBAHUKA.

Jlemoncmpayuu

HBMCpeHI/Ie CHUJIbI TOKa WU HAIIPSKCHUS.
3aBHCHUMOCTH COMMPOTUBJICHUA HIUIMHAPUYCCKUX IIPOBOJHHUKOB OT JJIHMHEI,
miIomaay monepeyHoro CCUCHUA U MaTcpuala.

CMmenianHoe COCANMHCHHUC ITPOBOJIHUKOB.

[IpsiMmoe wu3MepeHue HNEeKTpPOABWXKYIIEeH cuibl. KopoTkoe 3aMblkaHHe
rajgbBaHUYECKOIO 3JIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTD COIIPOTUBJICHUA MCTAJIJIOB OT TCMIICPATYPEI.



[IpoBOAMMOCTB IEKTPOIUTOB.
W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.
OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii saxcnepumenm, nabopamopusie pabomwi 3yueHne cMEIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

H3MepeHue 3JIEKTPOABUKYIIEH CHIIBI UCTOYHUMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTHUBIICHUSL.

HaoGmroienne amexTpoiusza.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCA C
Y4ETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBA3€H € KypcaMHM MaTE€MAaTHKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

MeofcnpedMemeze noHAmus, CBIA3aAHHBIC C H3YYCHUCM MCTOAOB HAYYHOI'O
IIO3HaHUsA:. SBJICHHC, Hay‘lHBIﬁ (baKT, THIIOTEC3Aa, q)HSquCKa}I BCJINYMHA, 3aKOH,
TCOpUI, Ha6HI-O,ZIeHI/I€, OKCIICPUMCHT, MOACIINPOBAHUC, MOJACIIb, U3MCPCHHC.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUH, TUHENHHas GyHKIMS, Tapadora,
runepOosia, ux rpaduKd W CBOWMCTBA, TPUTOHOMETpUYECKHE (YHKIMH: CHUHYC,
KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO, BEKTOPHI
U UX MPOCKIIUN HA OCH KOOPAWHAT, CJI0)KEHHE BEKTOPOB.

buonoeua: mexannuyeckoe MBIWKEHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI0O00MEH JKMBBIX OPraHU3MOB (BUIBI TEIUIONEPE/Iay, TEIIOBOE PABHOBECHE),
DIEKTPUYECKUE ABJICHUS B )KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOCHHE BEIECTBA, CTPOSHUE aTOMOB U MOJIEKYJI, MOJIb
BEII[ECTBA, MOJISIPHAS Macca, TEeTJIOBBIE CBOMCTBA TBEPABIX TEJ, JKUJIKOCTEH U Ta30B,
AIIEKTPUYECKUE CBOMCTBA METAIIOB, SJICKTPOJUTHICCKAS TUCCOIIUAIINS, TaTbBAHHUKA.
l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonocus: mpeoOpa3oBaHWE JBIKCHUM C HWCIOJIB30BAHUEM MEXaHU3MOB,
y4€T TpEeHHS B TEXHHUKE, MOAIIMIHUKYN, HCIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHUKE (pakera, BOJOMET W JAPYru€), ABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOuUHa, ObBITOBON XOJOAWIHHUK, KOHAUIIUOHEP, TEXHOJOTHUH
MOJYYEHHUS] COBPEMEHHBIX MAaTepuajgoB, B TOM YHCJIE€ HAHOMATEpHAIIOB, U
HAHOTEXHOJIOTUH, SJIEKTPOCTATHYECKasi 3allluTa, 3a3€MJICHHE JJIEKTPONPHUOOPOB,
KCEPOKC,  CTPYWHBIM TPUHTEP, DJIEKTPOHArpPEBATEIbHbBIC puoOopkI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.



11 KIIACC

Paznen 4. JaekTpoauHaMuKa
Tema 3. Macnummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHuTHl. B3anMoaeicTBHE IOCTOSHHBIX MarHUTOB. MarHuTHoe
nosie. BekTop MarHuTHOW MHAYKUMU. [[pyHIKI cyneprno3uium MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKIMM. KapTuHa JIMHMM MAarHUTHOW WHIYKIMHU I10JIA
ITOCTOSTHHBIX MAarHUTOB.

MarsauTtHoe moJje IIPpOBOJHHKAa C TOKOM. KapTI/IHa JIMHUU HHAYKIINN
MAardiuTHOrO I10Jis1 JIMHHOI'O IIPAMOIO IPOBOAHHWKA MW 3aMKHYTOI'O KOJIBICBOI'O
IIPOBOJHHKA, KATYIIIKHU C TOKOM. OngwIT SpCTGIIa. BSaHMOﬂeﬁCTBHG IIPOBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenna, €€ MOyJib ¥ HanpaBJIeHUE. [[BUKEHUE 3apsIKEHHON YaCTUIIBI B
OJIHOPOJTHOM MarHuTHOM noJie. Pabora cuisl Jlopenua.

SIBnenne AIEKTPOMAarHUTHOU uHAyKIuKu. IloTok BEKTOpa
MAarHUTHOM MHAYKIHUH. DJICKTPOABIKYILAS CUJIa UHAYKIIUU. 3aKOH
AJIEKTPOMArHuTHOM MHAYKIMK Dapajes.

BuxpeBoe »3yeKTpUYECKOe ToJie. ODNEKTPOABIKYIIAs CWIa HWHIYKIUU B
MIPOBOJAHUKE, IBHXKYIIEMCS TIOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh.  SIBJICHME  CAMOMHIYKIMU. OJJEKTPOABWXKYyIIas  CHIA
CaMOMHAYKIIHH.

DHeprus MarHuTHOTO TOJISl KATYIIIKH C TOKOM.
DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWCTBA W MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSHHbBIC
MarHUThI, 3JIEKTPOMArHUTHI, AJIEKTPOABUTATE b, YCKOPUTEIHU DJIEMEHTAPHBIX YaCTHIIL,
WHIYKIMOHHAS NeYb. /[Jemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.
JlvHUM UHAYKITMA MarHUTHOTO TOJIA.
B3aumoieiicTBrue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.



JevictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.
SIBrIeHME HIIEKTPOMArHUTHON UHAYKIIAH.
[IpaBuiio Jlenna.

3aBUCHUMOCTH C-)JIeKTpOI[BI/I)KyHICﬁ CUJIbl MHAYKIOHUKU OT CKOPOCTH H3MCHCHUMA
MAargmMTHOI'O ITIOTOKaA.

SIBreHre cCaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomuvl U3ydeHrne MarHUTHOTO
MOJISI KATYIIKA C TOKOM.

HccnenoBanne JEWMCTBUSA TMOCTOSHHOTO MArHMTa HA paMKy C  TOKOM.
HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenrHast  cucrema. CBoOomHBIE  MEXaHMYeCKHe  KoyicOaHU.
["apmonnyeckue konebanus. Ilepwon, uvactoTta, amrmTyna u (aza KosieOaHUH.
[Ipy>kMHHBIN MasTHUK. MaremMaTUYeCKUl MasTHUK. YpPaBHEHUE TaAPMOHHYECKUX
koJiebanuii. [IpeBpaiiienre HEpPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATHPHOM KOJICOATCIIbBHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYSCKUMH H
AJIEKTPOMArHUTHBIMHU  KoJieOanusiMu. Popmyna TomcoHa. 3aKOH COXpaHECHHS
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyxaromux KojeOaHUsX. BbIHYXJEHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeiHYXI€HHBIC 2JIEKTPOMArHUTHBIE KOJICOAHMSI.

[lepemennbiii  Tok. CHHYCOMJAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUINTYIHO€ W JCHCTBYIOIIEE 3HAYCHUE CWIbI TOKa U
HaMpsHKEHUS.

Tpancopmarop. [IponsBoacTBo, mepenada M MOTPEOICHUE AICKTPUIECKOM
SHEPrUU. DKOJIOTUUECKUE PUCKH TPU MPOU3BOJCTBE IJIEKTpO3HEpruu. Kynbrypa
VCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHH4eCcKrue yCTpOMCTBA M IPAKTUYECKOEC NPUMEHEHHE: DICKTPUUECKUN
3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, TUHUU AJEKTpONepeaay.

Llemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATENbHOW CHCTeMbl (MIPYKUHHBINA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.
HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaoGmronenue pe3onanca.
CB0OOIHBIE IEKTPOMArHUTHBIE KOJIeOaHNs.

OcuumiorpaMMbl (3aBUCMMOCTH CHJIbI TOKA U HAINPSDHKEHUS OT BPEMEHHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3onanc npu 1OCIACAOBATCIBHOM COCAMHCHHUHN  PC3HUCTOPA, KaTYIIKHU
HHAYKTUBHOCTHU U KOHACHCATOPA.

Mogenb IMHUU AIEKTPONEPEAAUH.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre 3aBUCUMOCTH MEPUOJIa MaJbIX KOJEOAHWH Irpy3a HA HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

I/ICCHGI[OBaHI/IC IICPCMCHHOI'O TOKAa B IICIIN U3 ITOCICAOBATCIIBHO COCIMHEHHBIX
KOHICHCATOpPA, KaTYIIKH U pC3UCTOpPAaA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

Mexanuueckue BOJIHBI, YCIIOBUSI pacnpoctpanHeHus. Ilepuon. CkopocTb
pacrpoCcTpaHeHus U JjIMHa BOJHBI. [lonepeunbie U Mpoa0abHbIE BOJTHBI.

WNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.
3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHHIE BOJIHBIL. YCJIOBHS H3JIYYEHHS JJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenranus BekTtopoB E, B, V B anexrpomarautHOi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, NpeJoMJICHHE, MoJspu3auus, ITudpaxius,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[ITkana >MEKTPOMArHUTHBIX BOJIH. [IprMEHEHHE 3NEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHH4eCcKrue YCTPOWCTBA M MPAKTUYECKOE ITPUMEHEHHE. MY3bIKaJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas JWArHOCTMKA B TEXHUKE WM MEIULIMHE, paaap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Llemoncmpayuu
OO6pazoBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

KOJI€6J'IIOHICCCH TCJIO KaK KCTOYHHUK 3BYKaA.



Habnronenue orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.
Habmonenue narepdepeHnnu u 1udpakinud MEXaHUYECKUX BOJH.
3BYKOBOI1 pe30HAHC.

HabGnrogenue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
YaCTOTOM KOJeOaHUH.

HccnenoBanre CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, MPEIOMIICHUE,
noJisipu3anys, 1upakius, tHTepPepeHIus.

Tema 3. Onmuka

['eomerpuueckas onruka. [IpsMonuHelHOE pacnOpoOCTpaHEHHWE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTpa}KeHI/IG CBeTa. 3aKOHBI OTPpaKCHUA CBCTA. HOCTpOGHI/IG I/I306pa)KGHI/Iﬁ B
IIJIOCKOM 3CPKaJIC.

[Tpenomiienue cBeTa. 3aKOHbBI IPEIOMIICHUS CBETa. AOCOIIOTHBIN MTOKAa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIii yroi moiaHoro
BHYTPEHHETO OTPaKECHUS.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro cseta. [Iger.

Colwupatorue u pacceuBarome  JUH3BI. Tonkas JIMH3A.

DOKYCHOE PacCTOSHUE U ONITHUYECKAS CUJIa TOHKOM JUH3BI. [locTpoeHue
M300paKEHUI B COOMPAIOIINX U PACCEHBAIOIINX JIMH3aX. DopMyia TOHKOW JTUH3HI.
YBenuueHue, 1aBacMoe JUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. utepdepenuus ceeta. KorepeHTHbIE HCTOYHUKHU.
VYcnoBus HaOMOIeHUST MAKCUMYMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHOMN KapTHHE
OT JABYX CHH(a3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakuus ceeta. Judpakmmonnas pemérka. Y ciaoBue HaOIIOICHUS TIaBHBIX
MaKCUMyMOB TIpH TAJCHUU MOHOXPOMAaTHYECKOTO CBeTa Ha AUGPAKIHOHHYIO
PELIETKY.

ITonsapuzanus csera.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: OUKH, JIyTIa,
doToamnmapat, MpOEKIIMOHHBIHN anmnapar, MUKPOCKOII, TEJIECKOII, BOJJOKOHHAS
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu
[IpssmonuHEHOE pacPOCTPAHEHUE, OTPAKEHHUE U MTPEJTOMIICHHUE CBETA.

OnTuueckue mpruOOpPHI.



[TonHOE BHYyTpeHHEE OTpakeHHre. Mozellb CBETOBOJA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Habmonenue natepdepeHny cBera.

Hab6mronenune nudpaxiuu ceera. Habmrogenue nucrnepcuu
CBETA.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.
[Tomy4yenue cexkTpa ¢ MOMOIIbIO AU(PPAKIUOHHON PEIIETKH.

HabGnronenue noasipuzaluy CBeTa.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomvl 3mepenue
IOKa3aTess MPeIOMIICHUS CTEKJIA.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

HaGnronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuLIBI TPUMEHUMOCTH KJIaCCHUUECKOW MeXaHUKU. [locTyarsl crienuanbHON
TEOPUH OTHOCHUTEJILHOCTH: WHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHINTENHA.

OTHOCHUTENBLHOCTh OJITHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpaIllCHHE
JUTAHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MACChl C DHEPTUEH M MMITYJbCOM PEJISITABUCTCKOM YaCTHUIIbl. JHEPIrUs
MTOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmot K6aHM o0 ONMUKU

®otonsl. Dopmymna [Inanka cBsizu sHEpTUN (HOTOHA C €0 YACTOTON. DHEPTHUS U
UMIYyJIbC GOTOHA.

OtkpeiThe U uccienoBanue doroddpdexra. Onbitel A. I'. CroneroBa. 3aKOHbI
dororddexra. YpaBHenue OuHmTerHa g Poroaddekra. «KpacHas rpanuiiar
doTorpdexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.



XMMHUYECKOE NEUCTBUE CBETA.

TexHuueckue YCTpOﬁCTBa U IPAKTHYCCKOC IIPUMCHCHUC!: (1)0T03JI€M€HT,
q)OTOHaT‘II/IK, COJIHCYHAsA 6aTapeﬂ, CBCTOOUOI.

Jlemoncmpayuu

®doTo3dheKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.
HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeKTa.
CeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmbiThl Pezepdopna mo paccessHuro o -4acTHIl.
[Tnanerapnas mozaens atoMa. [loctynatsl bopa. M3nydyenue u nornomenrue GpoTOHOB
IIPU IIEPEXOJIE aTOMA C OJJTHOTO YPOBHS YHEPTUH HA Apyrou. Buael cnektpos. Cektp
YPOBHEHN SHEPTUHU aTOMa BOAOPOAA.

BousiHOBBIE cBoiicTBa yactull. Bosnsl e bpoitis. KopnyckyisipHO-BOJTHOBOM
JyaJIn3M.

CrioHTaHHOE U BBIHYKJICHHOC U3JTYyYCHHUC.

TexHnueckue yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHE: CIIEKTPAIIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAaHTOBBIN KOMITbIOTEP. /Jemorcmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenre ATMHBI BOJHBI JIa3epa.
HabGnroneHue TMHEHYaTHIX CIIEKTPOB U3ITyUICHHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, n1abopamopusie pabomuvl Habmonenue
JIMHEWYATOTO CIIEKTPA.

Tema 3. Amomnoe a0po

OKCHEpUMEHTHI, JOKAa3bIBAOIINE CIOKHOCTh CTPOEHUS AApa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pezepdopaa 1o onpenesceHuio coctaBa paJuoakTUBHOTO
u3nydenus. CBoicTBa anbda-, 0era-, raMMa-U3ITydeHUsI.

Bnusuaue pPaaArOaKTUBHOCTH HA KUBLIC OPIraHN3MBlI.

OTtkpbiTHEe TIpoTOHA W HedTpoHa. HykinonHas moxens snupa IeiizenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30Torsbl.

Anba-pacna. ONeKTpOHHBIA | MO3UTPOHHBIN Oeta-pacnas.



["amMan3irydeHne. 3aKOH paJuoaKTUBHOIO pacmasa.
OHeprus CBsA3M HYKJIOHOB B sifpe. SAnaepubie cuibl. JledekT macco! siapa.
Snepneie peakuuu. [lenenue u cuHTeE3 AI€P.

Anepuwiii peaktop. Tepmosinepnbiii cuHTe3. [IpoOiemMbl W NEPCHEKTHUBBI
AJIEPHOM PHEPTETUKU. DKOJOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.
MeTobl HAOIOIEHUS U PETUCTPALAN 3JIEMEHTAPHBIX YaCTHULI.
@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUeCKOl KapTUHBI MUPA.

TexHuyeckne ycTpouWcTBa U MPAKTUYECKOE MPUMEHEHHE: NO3UMETp, KaMmepa
Buinbcona, siiepHbIit peakTop, aToMHast Oomoa.

Jlemoncmpayuu
CUY€TYMK MOHUBUPYIOITUX YACTHUII.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomul lccnenoBanue TPeKOB
gacTull (110 TOTOBBIM (poTorpadusm).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU M ACTPOPUIMKH

Otansl pa3BuUTUS acTpoHOMUM. [IpuknagHOe M MUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMUH.

Bun 3Bé3mHoro neba. Co3Be3qaus, SpKUE 3BE3MBI, IIAHETHI, WX BHINMOC
NIIBIKEHHUE.

CosHeuHast cucreMa.

Counnie. ConHeuHast akTUBHOCTh. Mctounuk sHeprun CoJiHia v 3BE€3/1. 3BE31bI,
UX OCHOBHBIE XapaKTEpUCTUKHU. Jluarpamma «CHEKTPaJIbHBIN KJIACC — CBETUMOCTBY.
3BE34BI IIABHOW IMOCIENOBATEIBHOCTA. 3aBUCUMOCTh «MAacca — CBETHUMOCTBY IS
3BE3] TJIABHOM INOCJENOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpeMEHHBIE
IPEACTABICHNS O MPOUCXOXKACHUH W 3Boronnu CoJHIA U 3BE3/A. OTambl KU3HU
3BE3L.

Muneunsiii [Iyte — nama [Nanaktuka. [lonoxkenume u nBuxkenue ConHIA B
lNanaktuke. Tunel ranaktuk. Pagumoranaktuku u kBasapel. UEpHBIE IBIPHI B sApax
raJaKkTHK.

Bcenennas. Paciimpenue Beenennoii. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.



Hepeménnpie mpoOaemMbl aCTPOHOMHH.
Vuenuuecrkue nabarooenus

HabmtoieHust HEBOOPYKEHHBIM IJ1a30M C HCIIOJIB30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUHN NIl ONpeNieNICHHs] MOJ0KEHUSI HeOECHBIX OOBEKTOB Ha KOHKPETHYIO
JlaTy: OCHOBHBIE c03Be31Ms1 CEBEPHOTO NOIyIIapHs U IPKUE 3BE3/IBI.

Habmronenus B Teneckon JlyHsl, mianet, Mneunoro [lytu.
O0o0marnee NOBTOpeHue

Ponr ¢u3uku u acTpOHOMHUM B HSKOHOMHYECKOM, TEXHOJIOTUYECKOM,
COIIMATILHOM U 3TUUECKOM cpepax NesTeIbHOCTH YEJIOBEKA, POJIb U MECTO (DU3UKU U
aACTPOHOMHUHU B COBPEMEHHOUW HAYYHOUW KapTHUHE MHUPA, POJib (PU3NYECKON TEOpUH B
(GbopMHpPOBaHUU MPEACTABICHUN O (PU3NYECKOW KapTHUHE MHPA, MECTO (DPU3UUECKOM
KapTUHBI MUPa B 00IIIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTaBICHUN
O IPUPOJE.

MesxknpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce ocylecTBisieTcs C
Y4ETOM COAEPKATEIBHBIX MEXKIIPEAMETHBIX CBS3€d € KypcaMHM MaTE€MAaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnole nousimusi, CBA3aHHbIE C M3YYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHUE, Hay4yHbI (akT, rumoresa, (puanmyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJIEITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHue CHUCTEMbl YPaBHEHHM, TPUTOHOMETPUUYECKUE
GyHKIUA: CHHYC, KOCHHYC, TaHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPHI M HMX MPOEKIMA Ha OCU KOOPJMHAT, CJIOXKEHHE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIWN, TMPU3HAKA TIOJ00MSI TPEYrOJbHHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX GUryp u o0béMa Tel.

buonocusn: »nexTpudeckwe SBISHHUS B JKUBOM IIpUPOJE, KoJeOaTeabHbIS
JIBUKCHUSI B )KMBOW MPUPOJEC, ONTHYECKUE SIBJICHUS B JKMBOW MPUPOJIE, TCUCTBUE
paJvalnu Ha )KUBBIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAst CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTATNIMYECKON PEIIETKH, CTIEKTPAJIbHBIN aHaIN3.

l'eoepaghus: marHUTHBIC TIOJIFOCA 3€MITH, 3AJI€KU MarHUTHBIX Py, poTochEmMKa
36MHOU MOBEPXHOCTH, IIPEJICKA3aHUE 3€MIIETPSICEHUM.

Texnonocus: JNVWHAM DBJEKTPONEpPENAy, TEHEpPATOp IEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENIb, UHAYKUHMOHHAA TMe€Yb, pagap, PaAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpPOEKIIMOHHBIN ammapaTr, BOJOKOHHAS OITHKA,
COJIHEUHas OaTapes..



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenune yueOHOro mpenmera «Du3mka» Ha YpPOBHE CpeIHEro 0OIero
obOpazoBanus (0a30BBIM YpPOBEHB) JOJKHO OOECIEUUTHh JOCTHUKEHUE CISTYOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOro npeaMera «OU3nKa» JOTAKHBI
OTpaxaTh TOTOBHOCTb M  CIIOCOOHOCTh OOYYarOMIMXCS PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMON I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX  BHYTPEHHUX  YOEXKJCHHH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHHUE KU3ZHEHHOTO
ONbITA W ONbITA NEATEIBHOCTH B IMPOLECCE PEAIU3AIUN OCHOBHBIX HAIPABJICHUUN
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:
c(OPMUPOBAHHOCTH IPAKIAHCKOM MO3UIIUU 00YUaIOLIEroCsl KaK aKTUBHOIO U

OTBCTCTBCHHOI'O  YJICHA pOCCHﬁCKOFO O6IHCCTB3; IIPpUHATUC TpaAUIHOHHBIX
O6H.[C‘l€J'IOBC‘I€CKI/IX T'YMAHUCTHUYCCKUX U JCMOKPATHUICCKUX HeHHOCTCf/'I; T'OTOBHOCTH
BCCTH COBMCCTHYIO JACATCIIBHOCTb B MHTCPCCAX I'PaXIaHCKOT'O

oOIIleCTBa, y4yacTBOBATh B CaMOYIMPAaBICHUH B OOpa30BaTEIbHOW OpraHU3AIINH,
YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C

uxX (QYHKUMAMH M Ha3HAYE€HUEM; FOTOBHOCTh K T'YMAHUTApHOM M BOJIOHTEPCKOM
JCSATEIHOCTH;, 2) NATPUOTHYECKOT0 BOCHUTAHUA:  C(HOPMHPOBAHHOCTD
POCCUMCKON TPAXKAAHCKON UAECHTUYHOCTH, ITATPUOTU3MA;

LEHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSM
POCCUICKUX YYEHBIX B 001acTH (DU3MKH M TEXHUKHU; 3) TYXOBHO-HPABCTBEHHOI'0
BOCIIUTAHMA: CHOPMUPOBAHHOCTH  HPABCTBEHHOTO  CO3HAHMS, ATHUYECKOIO
MOBEACHUS;  CIIOCOOHOCTh OIEHMBATh CHUTYallMl0O M TPUHUMATh OCO3HAHHBIE
pELIeHMs, OPUEHTHUPYSICh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
yucie B JEATENBHOCTH YYEHOrO; OCO3HAHME JIMYHOTO BKIJIAJ@ B TMOCTPOCHHE
YCTOWYHBOTO Oy1ymiero; 4) 3¢TeTH4eCKOro BOCIIMTAHMS: SCTETUIECKOE OTHOILICHHE
K MUpY, BKJIIO4asi 3CTETUKY HAYYHOI'O TBOPYECTBA,

npUCyIIEro (pU3nYecKoi HayKe;



5) TpymoBoro BOCHHTAHHSI: HMHTEpPEC K  Pa3IM4HbIM  chepam
npodecCHOHaNBEHOM IEATeTLHOCTH, B TOM YHCJIE€ CBSI3aHHBIM ¢ (DU3UKON M TEXHUKOM,
YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymieidl mpodeccun u pearn30BHIBATH
COOCTBEHHBIC JKM3HEHHBIC TUIAHBI; TOTOBHOCTh M CIOCOOHOCTH K OOpPa30BaHUIO H
caMo00pa3oBaHUI0 B 00JacTH  (U3MKK Ha MPOTSHKCHHUM BCeH JKU3HH, 6)
IKOJIOTHYECKOT0 BOCITUTAHUSA:

c(hOpPMHUPOBAHHOCTH IKOJIOTMYECKOUN KYJIBTYpPbI, 0CO3HAHUE II100aTbHOTO

XapakTepa dKOJOTUICCKUX MpoOeM; MIaHUPOBAaHUE U OCYIIECTBICHUE ACHCTBHIA B
OKpYJKaromiel cpejic Ha OCHOBE

3HaHUu:A ueneﬁ yCTOfI‘—IPIBOFO Pa3sBUTHA YCIIOBCUCCTBA, pacMpCHUC OIIbITA
ACATCIBHOCTH AKOJIOTUYECKOM HaIIpaBJICHHOCTH Ha

OCHOBE MMECIOIIMXCS 3HAHMI 10 PHU3HKE; 7) HEHHOCTH
HAYYHOT'0 MO3HAHMS:

C(bOpMI/IpOBaHHOCTB MHUPOBO33PCHUA, COOTBCTCTBYIOIICTO COBPCMCHHOMY

YPOBHIO PAa3BUTHA (1)H3PI“I€CKOI>1 HAYKH; OCO3HAaHUC ICHHOCTH Hay‘IHOﬁ ACATCIIBHOCTH,
IFOTOBHOCTbL B IIPOOCCCC H3YUCHUA (1)I/ISI/IKI/I OCYHICCTBIIAATE IIPOCKTHYIO H
HCCICA0BATCIIbCKYIO ACATCIbHOCTS MHANBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEpPCcAIbHbIE yUeOHbIe AeiicTBUA ba3oBble Joruvyeckue
AefCTBUS:

CcaMOCTOATENbHO  (OPMYJIUPOBaTH M aKTyalM3upoBaTh  IpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;  ONPENENATh LEau JEATEIbHOCTH, 3a7aBaTh
napameTpbl U KpUTEPUH UX

JOCTHKEHHUSI; BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEYMS B paccMaTpUBAEMbIX
bu3MUecKuX SBIECHUAX; pa3padaThiBaTh IUIAH PELICHUS IPOOJIEMbI C YYETOM aHaIN3a
UMEIOIINXCS

MAaTCPUAJIBHBIX U HEMATCPUAJIbHBIX PCCYPCOB; BHOCHTH KOPPCKTUBLI B ACATCIbHOCTD,
OIICHHUBATb COOTBCTCTBUC PC3YJIbTATOB

oeiaisaM, OLCHHMBATb PHCKHU HOCJ'ICI[CTBI/Iﬁ JCATCIIBHOCTH, KOOPpOAVMHUPOBATL H
BBIITIOJIHATD pa60Ty B YCJIIOBHAX pE€ajibHOIO,

BUPTYAJIBHOTO H KOM6I/IHI/Ip0BaHHOFO BSaHMOHeﬁCTBHﬂ; pa3BUBATL KpPCAaTHUBHOC
MBIIIJICHUEC ITPU PCIICHUMN JKU3HCHHBIX HpO6J’I€M.



ba3oBble uccienoBarebCKue ACMCTBUA. BJIAJIECTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU ITIOHATUAMHU U METOIaMU

buznueckoil HayKu;

BJIAJICTh HABBIKAMH YYE€OHO-HCCIICOBATEIbCKON U MMPOSKTHOM IESTETBHOCTH B
00yacTi (PU3MKHU, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOUCKY
METOJIOB PEHICHUs 3a/1a4 (U3NUECKOTO COJCPIKAHUsS, MPUMEHEHUIO Pa3IMYHBIX
METOIOB TIO3HAHUS; BIIAJIETh BUIAMH JESATSILHOCTH IO IMOJYYCHUIO HOBOTO 3HAHUS,
ero WHTEPHpETAINH, MPEOOPA30BAHUIO W IMPHUMEHEHHUIO B PA3UYHBIX YYCOHBIX
CHTyallusiX, B TOM YHCJE MPH CO3JIAaHHU YYEOHBIX MPOCKTOB B OOJIACTH (DU3UKW,
BBISIBIIATh IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTyaJIM3HPOBATh 3a/1avy, BBIIBUTAThH
TUroTe3y e€ pelIeHHs, HaXOAWTb apryMEHThl IS JIO0Ka3aTelbCTBA CBOMX
YTBEP)KICHHUM, 3a7aBaTh TapaMeTphl W KPUTCPUU pPEIICHUS; aHaJIU3UpOBATh
NOJYYCHHbIE B XOJ€ PEIICHHs 33/Ja4ll pPe3yJbTaTbl, KPUTUYECKH OICHUBATH HX
JOCTOBEPHOCTh, TPOTHO3MPOBATh HM3MECHEHUE B HOBBIX YCJIOBHUSX; CTaBUTh H
(bopMyIHpoBaTh COOCTBEHHBIC 33aJ]a4ud B 00pa30BATEIbHON JCATEIBHOCTH, B TOM
quciae MpU W3yYeHUHM (PU3HMKH; JaBaTh OIICHKY HOBBIM CHUTYallMsIM, OLICHUBATh
NpUOOPETEHHBI OMBIT; YMETh MEPEHOCHTh 3HAHHS MO (U3UKE B MPAKTHYECKYIO
o0nacTb

KU3HEAEATEIBHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
oOnacTelt; BbIIBUTaTh HOBBIE HJIEH, IPEJIaraTb OpPUTHHAIbHbIE TOAXO/bI U
pELIeHUs; CTaBUTh IPOOJIEMBI U 33J]a4H, JOMYCKAIOLIUE alIbTEPHATHBHbIC
peLIeHus.

Pabora c nunopmanueii:

BJa/IeTh HaBBIKAMM MOJIy4Y€HHUs HH(POpMAIUHN (PU3MUECKOTO COAECp)KaHUS U3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBIIATh IIOMCK, AHAJIM3,
CUCTEMATHU3ALMI0 W HHTEPIpeTalnio HHPOPMALMU Pa3IMYHBIX BHUIOB U (HopM
NPEJICTaBICHUS; OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIMH; HCIOJB30BaTh CPEICTBA
MH(OPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJOTUN B PELICHUH KOTHUTUBHBIX,
KOMMYHHMKATHBHBIX W OpPraHU3allMOHHBIX 33Jad C COOJItoJIeHueM TpeOOBaHUA
HPrOHOMHKHU, TEXHUKU O€30MaCHOCTH, TUTUEHBI, pECypCcOCOEpEKEeHHUs, PABOBBIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHON OE€30MacHOCTH; CO3[aBaTh TEKCThI
bu3MUecKOoro coiep’kaHus B pa3IUYHbBIX (QopMarax ¢ Y4ETOM Ha3HAUYCHMUS
uH(OpMAIUK U LIENIEBOM ayAUTOPUH, BEIOMpas ONTUMAIIbHYIO (POPMY IIpEICTaBICHUS
Y BU3yaJIU3aliu.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

OCYILECTBIATH OOILIEHNE Ha YpOKaxX (PU3UKU U BO BHE-YPOUHOH ACSITEIbHOCTH;
pacro3HaBarb  IPEANOCHUIKH KOH(QJIMKTHBIX ~ CUTyallUd |



CMsAT4aThb

KOH(DIIUKTHI; pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C HCTIOIB30BAHHEM
S3BIKOBBIX CPEJICTB; MOHMMaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAaHJIHOW U
VH/IMBUTyaJIbHOU

paboThI; BBIOUpPATh TEMATHUKY W METOIbl COBMECTHBIX JEUCTBUU C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEM KaXXJOTO 4IeHa KOJUIEKTUBA, MPUHUMATh LEIU
COBMECTHOM JI€SITEIbHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH JIEUCTBUA MO €€
JOCTHUKEHUIO: COCTABJIATH IUIAH JEHCTBUH, pacrpeeisaTh POjau ¢ y4éTOM MHEHHM
YY9aCTHHKOB, 0OCYXIaTh PE3yJIbTaThl COBMECTHOM PabOTHI; OIEHWBATh KAa4eCTBO
CBOETO0 BKJIAJIa ¥ KaKI0T0 YYaCTHUKA KOMaH/IbI B

06H1Hﬁ pe3yiibTaT II0 p33pa6OTaHHBIM KpUTCPpUAM, IIPpCAIaraTb HOBBIC IIPOCKTEI,
OLCHUBATHL UACHU C IIO3NMIIMHN HOBU3HBI,

OPUTHHAJIBHOCTH, HpaKTquCKOﬁ 3HAaYUMOCTH, OCYHICCTBJIATL IMO3HUTHUBHOC
CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX

CUTyalusiax, MpossBJISATb TBOPUYCCTBO U B006pa)KGHI/IC, OBITH HWHHUIIMATHUBHBIM.

PeryasitTuBHbIC YyHUBeEpcaJbHbIe YueOHbIe aeiictBus CamMoopranu3anus:

CaMOCTOSTENILHO OCYIIECTBIIATH TO3HABATEIBHYIO JEATEILHOCTh B 00JACTH
GU3MKM W aCTPOHOMUH, BBISIBIATH TNPOOJEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIE 3aJ]a4M; CAMOCTOSITEIbHO COCTABJIATH IJIAaH PEIICHUS PAaCUETHBIX U
KaueCTBCHHBIX 3a/1ad, IUIAH BBIMOJHEHUS TPAKTHYECKOW pPaboOThl ¢ y4ETOM
UMEIOIINUXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEM M TMPEINOYTCHU; JaBaTh
OIICHKY HOBBIM CHTYaIlUsM; PACIIUPAThH PaMKH y4eOHOTO TMpeaMeTa Ha OCHOBE
JUYHBIX TIPEANOYTCHH; IelaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh
Ha ce0st

OTBETCTBEHHOCTh 3a PEILIECHUE; OLIEHUBATh MPUOOPETEHHBINA OIBIT; CIOCOOCTBOBATH
(GbOpMHUPOBAHUIO U MPOSIBICHUIO 3PYIMLIUU B 00J1aCTH

(GbU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaTh OIICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B JICATCIILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IEJISIM; BJIaJIeTh HABBIKAMH MTO3HABATEILHOMN
pedaexcun Kak 0CO3HAHUS COBEPIIAEMbIX

JNEUCTBUA M  MBICIMTENBHBIX IPOLIECCOB, HMX pe3yJbTaTOB M OCHOBAaHMUIA;
UCIIOJIB30BaTh MPUEMBI pedIIEKCUU SISl OLIEHKH CUTYalluK, BHIOOpa BEPHOTO



pCuIcHUs, YMETh OLICHUBATh PUCKH M CBOCBPCMCHHO IIPUHHMMATh PECHICHUA 110 HUX
CHW)XCHHUIO, IIPUHNMATb MOTHUBBI U aAPIryMCHTBI APYIHX IIPpW aHAJIMW3C PC3YJIbTATOB
ACATCIIbHOCTH, IIPUHUMATDH C€6SI, IIOHHMMasa CBOM HCAOCTATKM M JOCTOHMHCTBA,
IIPUHUMATb MOTHBBI U APTYMCHTLI APYTUX IIPH aHAJIN3C PC3YJIbTATOB

JeSITEIbHOCTH; TIPU3HABATh CBOE MPABO U MPABO IPYTHX HA OIIMOKH.

B mpouiecce JOCTHKEHUS TMYHOCTHBIX PE3YJIbTaTOB OCBOSHHS IPOTPAMMBI IO
¢uszuke A YpOBHS CpenHero oOmero oOpa3oBaHHS y OOy4YarOUUXCS
COBEpIICHCTBYETCS HYMOLIMOHAIIbHBIH UHTEIJICKT, IpEeoJIararoIIfii
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHMMATh CBOE AMOLIMOHAIIBHOE
COCTOSIHUE, BUJETh HAINPABIEHUS PA3BUTHA COOCTBEHHOW AMOLIMOHAIBHOMN cepsl,
ObITh yBEpEHHBIM B ce0e; CaMOpEryJupOBaHuUs, BKIIIOYAIOLIETO CaMOKOHTPOJIb,
YyMEHUE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMOBEIEHUE, CIIOCOOHOCTh
allaliTUPOBATbCA K SMOLMOHAIBHBIM HM3MEHEHHSIM M MPOSBIATb T'MOKOCTb, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEHM MOTHBALM{, BKIIOYAIOMIEH CTPEMIIEHHE K
JOCTYIKEHHUIO €U U YCIIEXY, ONITUMHU3M, UHULIUATUBHOCTb, YMEHUE JEHCTBOBATH
UCXOJs U3 CBOMX BO3MOKHOCTEH; SMIIaTUH, BKIIIOUYAIOIIEH CIIOCOOHOCTh TOHUMATh
AMOIIMOHAIIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh €r0 MPU OCYIIECTBICHUN OOIICHMS,
CHOCOOHOCTh K COYYBCTBHIO U  COINEPEKHMBAHHUIO; COIMAJIBHBIX HABBIKOB,
BKJIFOYAIOIIMX CHOCOOHOCTh BBICTpPAMBaTh OTHOIIEHHUS € JPYTUMH JIIOAbMH,
3a00TUTHCS, TPOSBIIATh UHTEPEC U PA3PEIIATh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xoHniy o6yuenus B 10 kiaacce npeaMeTHbIE pe3yibTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TPUMEpPax pojib U MecTo (pu3uku B (PopMUpOBaAaHUU
COBPEMEHHOW HAy4YHOM KapTHHbBl MHUpA, B PA3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B TMPAKTUYECKOW JIESITEIbHOCTH JIFOACH; YUYWUTHIBATH TI'PAHUIIBI
NPUMEHEHHUS  M3YYEHHBIX  (PU3MYECKUX  MOJCJICH: MaTepuajbHas  TOYKa,
WHEepIIUaJIbHAs cCUCcTeMa OTCUYETa, aDCOMIOTHO TBEPI0E TENO, UACATbHBIN ra3, MOJICIN
CTPOEHHUSI Ta30B, JKUAKOCTEN M TBEPHABIX TEJ, TOUYECYHBIN 3JEKTPUUECKUN 3apsi IIPU
peuieHnn (U3MYECKUX 3a/a4; paclo3HaBaTh (U3HUECKHE SIBJIEHUS (IPOLECCHl) U
OOBSCHATHh WX Ha OCHOBE 3aKOHOB MEXAHHWKHU, MOJICKYJISIPHO-KUHETHIECKON TEOPHH
CTPOECHHUsI BEIIECTBA M DJJIEKTPOAMHAMUKU: PABHOMEPHOE U PAaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE NIBIDKEHHE, CBOOOTHOE TAJCHUE TN, IBIKEHUE TI0 OKPYKHOCTH,
UHEepIUs, B3auMojeicTBue Ten, auddysus, OpoyHOBCKOE ABUKEHUE, CTPOCHHE
KUIKOCTEN M TBEPBIX TEN, U3MEHEHNE 00BhEMA TEIT TPU HarpeBaHUU (OXJIKICHUN),



TEIJIOBOE paBHOBECHUE, HUCIIAPEHUE, KOHJCHCAIlMs, IUIaBJIIEHUE, KpUCTaJUIM3aIus,
KHIIEHUE, BIAXKHOCTh BO3/1yXa, NOBBIIICHNE J1aBJICHUS Ta3a IMPU €ro HarpeBaHUU B
3aKpBITOM COCYJIE, CBSI3b MEXJY IapaMeTpamMHu COCTOSHMS Ta3a B H30IPOIIecCcax,
AIEKTPU3aLUs TEJ, B3AUMOAECICTBUE 3apsA0B; OUCHIBATH MEXAHHUUECKOE JIBUKEHUE,
UCIIONIb3Ys (DU3UMYECKHE BEIMYMHBI: KOOpAMHATA, MYTh, MEPEMEIECHNE, CKOPOCTh,
YCKOpEeHHe, Macca Teja, Cuila, WUMIYJIbC Tella, KUHETHYecKas DSHeprus,
NOTEHIMATbHAsl SHEPTUsl, MEXaHU4ecKas paboTa, MEeXaHHYeCKas MOIIHOCTh; MPHU
OMKMCAHUH MPABUIBLHO TPAKTOBATh (PU3NYECKUN CMBICI UCTIOIb3YEMBIX BEIUYHUH, UX
0003HAYEHUSA U €IUHUIIBI, HAXOIUTH (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO PU3NYECKYIO
BEJIMYMHY C APYTMMH BEITUYMHAMU; ONUCHIBATh U3YUYECHHbIE TEIIJIOBBIE CBOMCTBA TEJ
U TEIUIOBbIE SIBJICHUA, WCIONb3Yys (U3MYECKUE BEIUYMHBL: JaBJIECHUE Tas3a,
TEMIIepaTypa, CPpeAHsIsl KUHETUUYECKAsl SHEPIUsl XaOTHYECKOIO JIBMXKCHUSI MOJIEKYJI,
CPEIHEKBaJpAaTUYHasl CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprud, paboTa raza, Ko3(pPUUUEHT MOJE3HOrO AEHCTBUS TEIJIOBOTO JBUraTElNs;
IIPY ONTUCAHUU MPABWILHO TPAKTOBATH (PU3UYECKUN CMBICI UCTIOIB3YEMbIX BEJTUMUYMH,
uX OOO3HAYEHUA M EAUHUIBI, HAXOAUTh (OPMYJIbL, CBS3BIBAIOIINE JAHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTUMH BEIUYMHAM; OIKCHIBATH H3YUYEHHBIC
ANIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJICKTPUUYECKHUE SIBICHUSA (TIPOLIECCHI),
UCHOJNB3Ysl (PU3MUECKHE BETUYMHBIL: IJIEKTPUUYECKUHN 3apsll, JEKTPUUYECKOE IOJIe,
HanpsoKEHHOCTh  TOJIS,, MOTEHUHANl, Pa3HOCTh IOTEHIHAJIOB; MPU ONHUCAHUHU
NpaBUIBHO TPAKTOBaTh (PU3MYECKUI CMBICT HCIOIBb3YEMBIX BEIMYHMH, UX
00O3HAaUeHUsT W EIUHUIIBI; YKa3biBaTh (OPMYIbI, CBS3BIBAIONIUE JAHHYIO
(U3MYECKYI0 BEJIMYMHY C JPYTMMU BEIMYMHAMU; aHAIU3UPOBATh (PU3NYECKHE
IOPOLECChl U SABJICHUS, HMCHOJb3ys (U3NYECKUE 3aKOHbI M TNPUHLUIBL 3aKOH
BcemupHoro Ttarorenus, [, II wu III 3akoner HeloTOHA, 3aKOH COXpaHEHUSA
MEXaHUYECKOM 3HEPIHM, 3aKOH COXPAHEHMS HMMITYJIbCa, NPHUHIMI CYNEpPHO3ULUN
CWJI, TPHUHIMUI PpABHOINpPAaBUS HWHEPIHUAIBHBIX CHCTEM OTCUETA, MOJIEKYJSPHO-
KMHETHUYECKYI0 TEOpHI0 CTPOEHUSI BEIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CpEAHEH
KUHETUYECKOW SHEpPruu  TEIUIOBOTO  JIBIKEHUS MOJIEKYJl C  abCOJIIOTHOM
TeMIIepaTypoi, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHEHUS SJIEKTPUUECKOTO
3apsiaa, 3akoH KynoHa, mpy 3TOM pa3innyaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BBIPAXKEHUE M YCIOBUA (TpaHUlbl, OOJACTH) MPUMEHUMOCTH;
OOBSCHATh OCHOBHBIC TPUHIUIBI JEUCTBUS MAIIWH, TPHUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh yCJIOBUSA UX O€30MAaCHOTO MCIOJIb30BAHUS B MOBCEAHEBHOM
YKU3HU;, BBIOJHATh 3KCIEPUMEHTHI MO HCCIEAOBAHHUIO (DU3UYECKUX SIBJICHUN U
IIPOLIECCOB C HCHOJb30BAHMEM IMPSIMBIX M KOCBEHHBIX HW3MEPEHHW, HPH 3ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y YU4EOHOTO PKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHUS, TPOBOAUTD OIBIT U (HOPMYIHPOBATH
BBIBOJIbI; OCYIIECTBIISITh MPSIMbIE U KOCBEHHBbIE M3MEPEHUs] (PU3MUYECKUX BEJIUYUH,
IIpU 3TOM BBIOMPATh ONTUMAJIBHBIA CIOCO0 U3MEPEHUS U UCTIONIb30BaTh N3BECTHHIC
METO/Ibl OLIEHKH TMOTPEIIHOCTEd H3MEpPEHUM; MCCIENA0BATh 3aBUCUMOCTH MEXKIY



(u3MYECKUMHU BEJIMYMHAMM C HCIOJIb30BAHUEM MPSMBIX H3MEPEHUH, NPU STOM
KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3YyJbTAaThl MOJIYYEHHON 3aBUCUMOCTH
(¢u3nyeCKuX BEIMYUH B BUJAE TaOIMIl U TpadUKOB, JENIaTh BHIBOJBI IO pe3yjbTaTam
UCCIIeIOBaHMsl; coOMI0/laTh IpaBUja 0Oe30MacHOro TpyJda MpU HPOBEIECHUU
UCCIIEJIOBAaHUM B paMKax y4eOHOro 3KCIIEpUMEHTA, y4eOHO-UCCIIEN0BATENbCKOW U
IIPOCKTHOM JEATEIBHOCTH C MCIOJIb30BAHUEM W3MEPHUTENBHBIX YCTPOHCTB H
71a00paTOpPHOTO O0OpYNOBaHMS; pellaTb pacy€THBIE 3aJa4d C SBHO 3aJaHHOMN
(Gu3nYECKO MOJEINbI0, UCHOJB3YSl (PU3MYECKUE 3aKOHbI M MPHUHLMIIBI, HA OCHOBE
aHalli3a yCIIOBHS 3aJaud BBIOMPATh (PU3MUECKYIO MOJENb, BBIACTATh (PU3NUECKHUE
BEJIMYMHBI U (OpMYJIbl, HEOOXOAUMBIE ISl €€ pEelIeHUs, IPOBOAUTH PACUETHI U
OLICHMBATh PEATHOCTh MOJYYEHHOrO0 3HAYECHHSI (PU3MYECKOW BEJIMYUHBI, peniaTh
KAUYECTBEHHBIC 3aJa4d: BBICTPAMBATH JIOTUYECKU HENPOTUBOPEUYUBYIO LEMOYKY
paccyXJeHHI ¢ ONMOpONM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKUE
SBJICHUS; UCIIOJIb30BaTh MpPU PEIIEHUWH YYEOHBIX 337a4 COBPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJIOTHH JJIs IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN U
NpEACTaBICHUsS Y4eOHOH M HAy4YHO-TIOMYJSpHOW HMH(OpManuu, MOIYyYEHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh MOJIYyYaeMyl0 HH(POpPMAIUIO;
IPUBOJUTh NPHUMEPHI BKJIaJa POCCUUCKUX U 3apyOEeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, 00BICHEHUE MPOLIECCOB OKPYKAIOUIETO MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJOTHI; UCTI0Ib30BaTh TEOPETUUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM
XKU3HM Uil oOecrieyeHuss O€30MacHOCTH NpHU  OOpalleHUuH ¢ [pudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, AJII COXPAHEHMs 370POBbsl M COOJIIOJIEHUS HOPM
DKOJIOTUYECKOTO IOBEAECHUSA B OKpYyXkarlled cpene; padorarb B TIpynmne cC
BBIMIOJITHEHUEM PA3JIMYHBIX COIMAJIBHBIX pOJIeH, IMJIaHUpPOBaTh pabOTy TpYIIIbI,
pPalMOHAIBHO pacHpenesaiTh OO0sf3aHHOCTH M IUJIAHUPOBATH JCSTENBHOCTH B
HECTAHJAPTHBIX CUTYyalUsAX, aleKBaTHO OLICHUBATh BKJIAJ Ka)XKIOr0 U3 Y4aCTHHUKOB
IpYMIbl B peLICHUE paccCMaTpuBaeMoil MpoOIeMbl.

K xoHiy o6yuenus B 11 kiacce npeaMeTHbIC pe3ybTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TPUMEpPax pojib U MecTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHbBI MHpA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM IEATEIIbHOCTU JIOAEH, LEJIOCTHOCTh U E€HUHCTBO
bu3MYeCcKO KapTUHBI MHPA; YYUTHIBATh TPAHUIIBI TPUMEHEHHS H3yUYCHHBIX
bu3MUecKuX MojeNiel: TOYEUHBIA SJIEKTPUYECKHM 3apsl, Jyd CBETa, TOUYEYHBIH
MCTOYHUK CBETA, siICpHAs MOJENIb aTOMa, HYKJIOHHAsA MOJEJb aTOMHOIO sapa npu
peuieHun (QU3WYECKUX 3ajad; pacrno3HaBaTh (U3HUECKHUE SBICHHS (IIPOLIECCHl) U
OOBSICHATP HMX HA OCHOBE 3aKOHOB DJJEKTPOAMHAMHKHA M KBAHTOBOM (PHU3UKU:
DJIEKTPUYECKasl IPOBOJUMOCTb, TEILUIOBOE, CBETOBOE, XHWMHYECKOE, MAarHUTHOE
JNEUCTBHUSL TOKA, B3aUMOJCHCTBUE MATHUTOB, JJICKTPOMAarHWTHas WHIYKLMs,
JICCTBHE MAarHUTHOTO IIOJ HA MOPOBOJAHUK C TOKOM M JIBWXKYLIMWCS 3apsii,



AIIEKTPOMArHUTHBIE KOJIeOaHUs U BOJHBI, IPSMOJIMHENHOE paclipoCTpaHEHHE CBETA,
OTpakeHHUe, MpelloMIIeHnue, WHTepdepeHus, AUPPaKkIus W TMOJSIpU3alUsi CBETa,
nucriepeust cBeta, ¢potodniekTpuaeckuit 3¢ hexT (hororddekr), cBeToBOE AaBIEHUE,
BO3HMKHOBEHUE JIMHEWYaTOro CIEKTpa aroMa BOJOPOJA, €CTECTBEHHass M
UCKYCCTBEHHAs] PAaJMOAKTHUBHOCTb; OINMCHIBATH H3YUYECHHBIE CBOWCTBA BEIIECTBA
(2NIEKTpUYECKUE, MATrHUTHBIE, ONTHYECKHE, DIIEKTPUUYECKYI0 MPOBOJUMOCTD
pPa3IMYHBIX Cpel) U DJIEKTPOMATHUTHBIC SBICHUS (TIPOLIECCHI), KCIOJIb3Ys
bu3nuecKue BEIWYUHBI: DJIEKTPUUECKUM 3apsll, CcuUja TOKa, JJIEKTPUYECKOE
HaIpsHKEHUE, AIIEKTPUYECKOE  COMPOTHBJIEHUE, PA3HOCTh  IOTEHLHMAJIOB,
AIIEKTPOJBUKYINAS CUila, padoTa TOKa, MHIYKIHUS MarHUTHOTO TOJIs, chiia AMIepa,
cuia JlopeHia, MHIYKTUBHOCTh KAaTYIIKU, SHEPTUs 3JIEKTPUUECKOTO U MAarHUTHOTO
1oJIeH, IepUOJ ¥ YacToTa KoseOaHul B KoJieOaTeIbHOM KOHTYpE, 3apsiji U Cuja TOKa
B [IPOLIECCE TAPMOHUYECKUX 3JIEKTPOMArHUTHBIX KOJIeOaHUM, (POKYCHOE PACCTOSTHUE
U OINTHUYECKAs] CHUJIAa JIMH3bI, IPU ONUCAHUU NPABWIBHO TPAKTOBATH (PU3MUECKHIA
CMBICJI UCIIOJIb3YEMBIX BEIMYUH, UX 0003HAYEHUS U €UHUIIbI, YKa3bIBATh (POPMYIIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIUYHUHY C IPYTUMH BEIUYMHAMU; OMHUCHIBATH
U3YyYEHHbIE KBAaHTOBBIE SIBJICHUS M IPOLIECCHI, UCMOIb3Ys (PU3NUECKHE BEIUYMHBI:
CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI M YacTOTa CBETA, SHEPIUs U
UMIyJabC (POTOHA, MEpUOJ MOdypacmaga, SHEPrusi CBSI3U AaTOMHBIX SAEp, IPH
ONMKMCAHUH MPABUIILHO TPAKTOBATH (PU3NYECKUN CMBICI HCTIOIB3YEMbIX BETUYHH, UX
000O3HAaYeHUsT W E€IUHHULBI, YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
($u3NYECKYIO BEIMUMHY C IPYTUMH BEJIMUYMHAMU, BBIYUCIIATD 3HAU€HUE (PU3NYECKOU
BEJIMYMHBI, aHAJTU3UPOBATh (DU3UUYECKHME TPOLECCHl M  SBJIEHUS, HCIONb3Ys
¢uznyeckue 3aKOHbI M TPUHLHUIBL: 3akOH OMa, 3aKOHBI TOCIEA0BATEIbHOIO H
napajjieIbHOTO  COEIUHEHUs MIPOBOJIHUKOB, 3aKOH Jxoynsi—
Jlenna, 3aKOH  DJJICKTPOMarHWTHOM  MHIYKIMH, 3aKOH MPSIMOJIMHEUHOTO
pacnpoCTpaHEeHUs] CBETA, 3aKOHbl OTPAXKEHUSI CBETA, 3aKOHBI MPEJIOMJICHUS CBETA,
ypaBHeHue OuHmITEeMHa st PoTodPdexTa, 3aKOH COXpaHEHUs SHEPrUH, 3aKOH
COXpPaHEHUS HMIIYJIbCa, 3aKOH COXPAHEHHUs JJIEKTPUYECKOrO 3apsia, 3aKOH
COXpaHEHHUs MacCOBOT'0 YHUCIa, MOCTyNaThl bopa, 3aKOH paguoakTUBHOIO pacrnaja,
OpU 3TOM pa3iuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHUeCKOe
BBIDOKEHHE U YCJIOBUS (IpaHMIbl, O00JACTH) NPUMEHUMOCTH; ONPEIEATh
HaIlpaBJIEHUE BEKTOPA MHAYKLUWUHA MAarHUTHOTO IOJISI MPOBOJHHMKA C TOKOM, CHJIBI
Awmnepa u cuibl JlopeHIa; CTpOUTh M OIHKCHIBATh M300paKEeHHE, CO3aBaeMOe
IJIOCKUM 3€pKAJIOM,

TOHKOU JTMH30M; BBITIOIHATH YKCIIEPUMEHTHI 10 HCCIICIOBAHUIO (PU3UUECKUX SBJICHUN
U TIPOIIECCOB C HCIIOJIH30BAHUEM TMPSMBIX M KOCBEHHBIX HM3MEPEHUI: MPH ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y YY4eOHOTO IKCIEPUMEHTA, COOUpATh
YCTaHOBKY W3 MIPEIIOKEHHOTO 000PYI0BaHUS, TPOBOAUTH OTBIT B (HOPMYITUPOBATH
BBIBOJIbI; OCYIIECTBIIATH MPSIMbIE M KOCBEHHBIE M3MEpPEHUsT (U3MUECKUX BEINYHH,
IIPU 3TOM BBIOMPATh ONTUMAJIBHBIN CITOCOO M3MEPEHUS U UCIIOIh30BaTh U3BECTHBIC



METO/IbI OIIEHKH MTOTPEITHOCTEH U3MEPEHUH; NCCIIET0BATh 3aBUCUMOCTH (PU3UUECKUX
BEJIMYMH C WCIOJIH30BAHUEM TMPSIMBIX HM3MEPEHHUH: MPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pE3YyJbTaThl TOJYYCHHOH 3aBUCUMOCTH (DU3HUUCCKUX
BeIMYMH B BUAE TaOMUIl W TpadukoB, OelaTh BBIBOABI 10 pe3yJbTaTaM
WCCJICIOBAHMS; COONIOAATh TMpaBWja OC30IaCHOrO TpyAa IPH IPOBEICHUU
WCCJICIOBAHUM B paMKaX y4eOHOTO IKCIIEPUMEHTA, Y4eOHO-HCCIICIOBATEIBCKON H
MPOCKTHOM JIESITEIIBHOCTH C WCIOJB30BAaHUEM HW3MEPHUTEIBHBIX YCTPONCTB U
JabopaTopHOTO O00OPYIOBAHUS;, pEIIaTh pacyETHBIC 3aJadyd C SBHO 3aJaHHOM
(bU3UYECKON MOJENBI0, UCTIONB3Ys (PU3WYECKHe 3aKOHBI W MPUHIIUAIBI, HA OCHOBE
aHaIM3a YCJIOBUS 3aJadyd BBIOMpaTh (PU3MYSCKYIO MOJCIHD, BBIACIATH (PH3NUYCCKUC
BEITUYMHBI U (POPMYIIBI, HEOOXOTUMBIC ISl €€ PEIICHHs, MPOBOIUTH PACUETHI U
OLICHMBATh PEALHOCTh MOJYYEHHOTO 3HAYCHUS (PU3NYECKON BEIMYUHBI; PellaTh
KaueCTBEHHbIC 3a/1a4d: BBICTPAUBATh JIOTMUECKH HEMPOTUBOPEUHUBYIO IEMOYKY
paccykJeHUN C OMOpON Ha M3YyUYECHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (U3UYECKUE
SIBJICHUS, UCIIOJIb30BaTh MPU PEHICHUU YYEOHBIX 3a/lad COBPEMEHHBIE
WH()OPMAITMOHHBIC TEXHOJIOTHH VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTCPIIPETAITUN U
MpEACTaBICHUs] y4eOHONW M HAyYHO-TIOMYJISIPHOW WHGOpPMAIMK, TMOJIYYSHHOU U3
Pa3TUYHBIX UCTOYHUKOB, KPUTHYECCKH aHATM3UPOBATH MOyYaeMYyH0 WH(OPMAITHIO;
OOBSCHATH MPUHIIUIBI JCHCTBUSA MAIWH, TPUOOPOB M TEXHUUYECKHX YCTPOWCTB,
pasznuyaTh YCJIOBHUSI WX O€30MacHOr0 HCIOJb30BaHUS B TOBCETHEBHOW KW3HH,
MPUBOJNTh TPHMEPHI BKJIaJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(QU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE TIPOIECCOB OKPYKAIOIIET0 MHUpPa, B PA3BUTHE
TEXHUKH W TEXHOJOTHUN; HWCIIONBH30BaTh TEOPETUUYCCKUE 3HAHUSA TO (Hu3uMKe B
MOBCCTHEBHON JKM3HM [JIs1 oOecrieueHuss OCE30MacHOCTH TIpH OOpallieHUuu C
npubopaMu M TEXHUYECKHUMH YCTPOWCTBAMH, JII COXPAHECHHS 3JI0POBbS U
COOJIIOJIEHUS HOPM JKOJIOTUYECKOTO TTOBEACHUS B OKpYyXKalollel cpene; paboTarh B
TpynIie ¢ BBINIOJIHGHUEM Pa3UYHBIX COIMAIBHBIX POJICH, TUTAHHPOBATH PabOTY
IPYIIIBI, PAIMOHATBHO PACTIPEICIATh 00S3aHHOCTH U TUIAHUPOBATH JISATCILHOCTD B
HECTaHJAPTHHIX CHUTYaIUAX, aJCKBATHO OIICHUBATH BKJIAJl KaXKJIOTO M3 YYaCTHUKOB
TPYIIIBI B pEIICHUE pacCMaTPUBACMOU MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBo yacoB DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM (ungposere)
Nem/m | orpavmer B Kontposibubie | Ipaktuueckne | 00pasoBaTelbHble
cero padoTshI padoThI pecypceel
Paznen 1. ®U3UKA U METO/bl HAYYHOTI'O IT1 O 3BHAHUSI
bu6mmoreka [IOK
1.1 ®u3uKa ¥ METOAbl HAYYHOr'O O3HAHUS 1 https://m.eds00.ru/7f41bf72
Hroro no pasapeny 1
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
2.1 Knnemaruka 9 1 1 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Hunamuka 10 1 2 https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHbBI COXPAHEHHUS B MEXAHUKE 11 1 3 https://m.edsoo.ru/7f41bf72
3 6
Hroro mo paszneny 31

Pa3znea 3. MOJIEKYJIAPHASA ®U3UKA U TEPM O IMHAMUKA
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31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 3 bubnunoreka HOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEpPMO/IMHAMUKH / https://m.edso0o.ru/7f41bf72
ArperaTHble COCTOSIHHSI BEILIECTBA. 5 Bub6nuoreka [IOK
3.3 da3zoBEIC MepexXO0Ibl https’/medsoorU/TM-lbf?Z
Htoro no pazneny 17
Paznen 4. QJIEKTPOANHAMUKA
bubnunoreka LIOK
41 IEKTPOCTATHIA ! https://m.edsoo.ru/7f41bf72
[TocTosiHHBIIM AMeKTpUuYecKuit ToK. Toku B Bu6morexa LIOK
4.2 pa3IMYHBIX Ccpenax 11 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Hrorosoe noBTOpEeHME 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

11 KITACC

Ne i/l HammenoBanme pa3aesios u Tem

KoanyecTBo 4acoB
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NMpOrpamMmbl DJIEKTPOHHbBIE
Konrpoabsnbie | IIpakTuyeckne  (uudpoBbie)
Bceero
padoThbI padoThI o0pa3oBaTe/ibHbIE
pecypcesbl
Pazpnen 1. JIEKTPOIUHAMUKA
11 MarnuTtHOe noje. IJIeKTpOMarHuTHast 10 1 5 bubnnorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 10 1 2
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHU4ecKue u AIeKTPOMarHUTHBIE Bu6amnoreka LIOK
2.1 KoseOaHus 6 . https://m.edsoo.ru/7f41c97¢
5o MexaHudecKre U 3JICKTPOMarHUTHEBIE 6 L Bu6nuorexa [IOK
: BOJIHBI https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
2.3 Ontnka 11 1 4 https://m.edsoo.ru/7f41c97¢c
2 5
Hroro no paszneny 23

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crieNMAIbHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHTEIBHOCTH https://m.edso0.ru/7f41c97¢c
Hroro no paszneny 4
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Pa3zgea 4. KBAHTOBAS ®PU3UKA

bubnunorexa LIOK
4.1 DeMeHThI KBAaHTOBOW ONTHKH 5 https://m.eds00.ru/7f41c97¢
4.2 Crpoenue atoMa. ATOMHOE ]1pO 10 bu6mmotexa [JOK
Hroro no pazaeny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU
bubmuoreka [{OK
5.1 DnEeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 7 https://m.eds00.ru/7f41c97¢
Hroro n o pazgeny 7
Pa3nen 6. OGOBIIAIOUIEE IOBTOPEHUE
bu6mmoteka IIOK
6.1 Obobuaronee nosTOpeHHe 9 https://m.edso0.ru/7f41¢97c
Uroro no pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka
w/n yp Beero KonrTpoabubie | IlpakTnueckue H3ydeHnst oOpa3oBaTe/ibHbIE
padoTshI padoTshI pecypcsl
®du3nka — HayKa O PUPOJIE.
1 HaquHe METOABI ITO3HAHUA 1 BI/I6J’II/IOTCKH HOK
OKPYIKAIOMIEro MUPa https://m.edsoo.ru/ff0c32e2
bu6mmoreka [IOK
2 B 1 1
XOJHas KOHTPOIILHAs paboTa https://m.edsoo.ru/ff0c33e6
Mexanunueckoe asumxeHne. Cucrema
3 orcuera. Tpaekropus. [1yTs 1 Bubmmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0c3508
Ilepemenienune
PaBHOMEpHOE IPAMOJIMHENTHOE
4 BI/I)KeHI/II; CKOpOCTb YpaBHeHue 1 Bubnuorexa LIOK
a ' p 7P https://m.edsoo.ru/ff0c3620
IBUKEHUS
MrHoBeHHast CKOPOCTb.
5 PaBHOYCKOpEHHOE MTPSIMOIMHEHHOE 1 bubmmorexa LOK
yerop p https://m.edsoo.ru/ff0c372e
JBIKCHHE
6 CBoOonHOe majieHne. Y cKopeHue 1 BuGmuorexa [JOK
CBOOOHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
. KpuBonunerinoe npmxenue. [[prmxenue 1 Bu6noreka LIOK

MaTepUaIbHON TOUKHU [0 OKPYKHOCTH

https://m.edsoo.ru/ffOc3ada
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Jlaboparopnas pabota Nel

bubmuoreka [JOK

8 https://m.edsoo.ru/ffOc3ada
9 O6o6mienue o teme «KuHemarnkay Bu6inorexa LIOK
https://m.edsoo.ru/ffOc3ada
10 KonTtponbhas pabora Nel Bu6nuorexa [TOK
https://m.edsoo.ru/ffOc3ada
[Tpuniun otHocuTenbHOCTH [anumnes.
11 HMueprunanbable CUCTEMBI OTCUETa bubmorexa [IOK
pH ' https://m.edsoo.ru/ffOc3be8
IIepBebiit 3akoH HproToHa
Macca tena. Cuna. [Ipuniun
12 CyNepro3uLuu cui. Bropoii 3akoH Brbmiorexa [IOK
Hbi0TOHA /U1 MATepHATEHOH TOUKE https://m.edsoo.ru/ffOc3be8
Tperuii 3akon HerotoHa nst Bu6mmorexa [[OK
13 MaTepHaIbHbIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cumna
14 TsokecTH. IlepBag kocMudeckast bubmmorexa LTOK
P https://m.edsoo.ru/ff0c3d00
CKOPOCTH
15 Cuna ynpyroctu. 3akoH ['yka. Bec tena Bub6mmoreka LIOK
https://m.edsoo.ru/ff0c3el8
16 Jlaboparopnast pabota No2 Bubnmoreka LIOK
https://m.edsoo.ru/ff0c41a6
Cuna tpenus. Koadduument tpenus.
17 Cwuiia cOnpOTUBIICHUS TIPU ABUKEHUN brbmorexa [IOK

TEJ1a B d)KMAKOCTHU UJIN Ia3¢

https://m.edsoo.ru/ff0c3f76
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Jlaboparopnas padota Ne3

18 bu6nmmorexa [IOK
https://m.edsoo.ru/ff0c41a6
O6o06menue 1Mo TeMe «JluHamMuKkay
19 bu6nmoreka [IOK
https://m.edsoo.ru/ff0c41a6
20 KonrtponsHas pabora o Teme
"Kunemaruka. {lunamuxa"
’1 NMnynbc MmaTepruaabHOW TOUKH. 3aKOH Bubmuoreka [JOK
COXPAaHCHUS NMITYJIBCA. https://m.edsoo.ru/ff0c41a6
- PeakTuBHOE nBHKEHUE Bubmmorexa [IOK
https://m.edsoo.ru/ff0c43d6
23 PaboTa 1 MOIIHOCTH CHJIBL.
Kunernueckas sHeprusi MaTepuaabHOR bubmorexa HOK
p p https://m.edsoo.ru/ff0c4502
TOYKH.
24 bu6nmorexa LIOK
JI o4
abopatopnas padora N https://m.edsoo.ru/ff0c4502
[TorenunanbHas 3Heprus. 3aKoH Bu6uorexa IJOK
25 COXpPaHCHUA MEXaHUYECKOU OHEPTIUn https://m.EdSOO.rU/ffOC4780
26 JIaGopatopnas padora Ne5
7 Pemenue 3agau but6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74
28 PaBHOBecue Ten but6mmorekxa [IOK

https://m.edsoo.ru/ffOc4b74

29

JlaGopatopHnast pabota Ne6
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O00011eHne 110 TeMe «3aKOHBI

bubnmmoreka [IOK

30 COXpaHCHMA B MCXaHUKE) https://m.edsoo.ru/ff0c4b74
31 KontponbHas padota Ne bubmuorexa [IOK
https://m.edsoo.ru/ff0c4b74
OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-

32 KMHETUYECKOI Teopru. bpoyHOBCKOE bubuorexa TIOK
nmewkenne. uddysus https://m.edsoo.ru/ffOc4dc2
Bbpoynosckoe nemxkenue. quddysus.

Xapakrep JBUKECHUS U
33 B3aMMOJICHCTBUS YaCTHI] BEIIECTBA bubmorexa [IOK
a Hset L https://m.edsoo.ru/ff0c511e
Mogenu cTpoeHHS Ta30B, )KUJIKOCTEH 1
TBEPJBIX TEI

34 Wneanpueiii raz 8 MKT. OcHOBHOE bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
TennoBoe paBHOBecue. TeMmmepaTypa u
eé€ nsMmepenue. lllkana remmneparyp bubmmoteka IIOK

35

https://m.edsoo.ru/ffOc511e
Lenbcus

36 YpaBHeHHe bu6mmoreka [IOK
Mengeneesa-Knaneiipona https://m.edsoo.ru/ff0c511e

37 I"a30BBIC 3aKOHEI bubmmorexa HOK

https://m.edsoo.ru/ffOc511e

38 bubmmoreka [JOK

Pemenue 3agau

https://m.edsoo.ru/ff0c511e

39

Jla6oparopuas pabora Neo7/
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B3anmublie npeBpanieHus >KUIKOCTeH 1

bu6mmoreka [IOK

40
rasos https://m.edsoo.ru/ff0c570e
Teepasle Tena. Kpucraimmyeckue u bubnuoreka [IOK
41
amopHbIe Tena https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
42 TEPMOJIMHAMUYECKON CUCTEMBI U bu6nmoreka [IOK
crocoOsl €€ nsMmenenus. Koanuectso https://m.edsoo.ru/ff0c5952
TEIUIOTHI U paboTa
bubnuoreka [IOK
43 Pemernne sanas https://m.edsoo.ru/ffOc5c36
a4 IlepBblii 3aKOH TEPMOAMHAMUKH U €I0 Bu6nuorexa LIOK
IPUMCHCHUC K U30IIponeccam https://m.edsoo.ru/ffOc5efc
HeoOpatuMocTh MpoeccoB B MPUPOJIE.
45 BTropoii 3aKk0H TepMOIMHAMUKU buGnuorexa [IOK
P p https://m.edsoo.ru/ff0c6230
46 [Mpunnun nevictus u KI1J[ TermoBoit bubnmorexa LIOK
MAalIuHEI https://m.edsoo.ru/ff0c600a
Oo0oO6maromuii  ypox «MonekynspHas Bu6mmoreka [JOK
47 ¢usuka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KontponbHas pabora Ne4
48 bubmmoteka IIOK
https://m.edsoo.ru/ff0c6a50
DneKkTpu3zanus Tei. INeKTPUIECKU
49 3apsia. JIBa BUIa DIEKTPUUECKUX Bubnmorexa IIOK

3aps/i0B

https://m.edsoo.ru/ffOc6bcc
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B3aumoneiictBue 3aps10B. 3aKOH

. . bubnunoreka HOK
50 Kynona. Todyeunslii 2eKTpU4YECKU https.//m.edsoo.ru/ffoc6ced
3apsn
Onekrpuueckoe nojue. Hanpsok€HHOCT
51 NEKTpUYECKOro noi. IIpunnun Bu6muorexa [OK
CYNEpPIO3ULIMH SICKTPHICCKHX MONCH. https://m.edsoo.ru/ff0c6df2
JIuauy HanpsHKEHHOCTH
[IpoBOAHMKY U TUANEKTPUKH B
52 JNEKTPOCTATUYECKOM I10JIE. bubmuorexa LIOK
https://m.edsoo.ru/ff0c7018
Jusnexkrpudeckasi IpOHULIAEMOCTD
[TorenunanwHas sueprus. [loreHunan.
53 Pa3HOCTh MOTEHIIMAIIOB brbmorexa LIOK
https://m.edsoo.ru/ff0c6f00
CBs3b MeXly HANIPSKEHHOCTBIO U
54 Pa3HOCTBIO MOTEHIINANIOB brbmiorera [IOK
https://m.edso0.ru/ff0c6f00
OnekrpoéMkocTs. Konnencarop.
DNEKTPOEMKOCTH TIOCKOTO bubnnorexka [JOK
55
KOHJEHCATOpa. JHEPTUs 3apsHKEHHOTO https://m.edsoo.ru/ff0c7126
KOHJIEHCATOpa
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHuA. [I0CTOSAHHBIN TOK.
56 Cuina Toka. Hanpsixenue. bubmorexa [IOK

Comnpotusnenue. 3akon OMa jist
ydacTKa Ienu

https://m.edsoo.ru/ff0c7126
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[TocnemoBarenbHOE, APALICIBHOE,

57 CMEIIIaHHOE COETMHECHUE TIPOBOTHUKOB. Bubnuorexa [OK
JlaGopatopHast pabota Ne8 https://m.edsoo.ru/ff0c74f0
- PaboTa 1 MOUTHOCTB AJIEKTPHYECKOTO Bu6muoreka [JOK
ToKa. 3aKoH Jhxoyns -Jlenna https://m.eds00.ru/ff0c7838
59 DJIC. 3akon Oma 11 OJTHOM bubmuorexa [IOK
(3aMKHYTOM) 3JIEKTPUUECKOM LIETIH. https://m.edsoo.ru/ff0c7ae0
60 Jlaboparopuas pabota Ne9
DJIEKTPOHHAS TIPOBOJMMOCTD TBEPIBIX
61 METaJUIOB. 3aBUCHUMOCTh Bubmuoreka [JOK
CONPOTUBJICHNA MCTAJITIOB OT https://m.edsoo.ru/ffOc7ae0
TeMieparypbl. CBEpXIIPOBOIUMOCTh
[TomynpoBOIHUKH, UX COOCTBEHHAS U
62 MpUMecHas MpoBoAUMOCTh. CBOMCTBA bubmuoreka [IOK
p—~n-niepexoaa. I1omynpoBogHUKOBBIE https://m.edsoo.ru/ff0c7ae0
npubopsI
63 DJNEKTPUYECKUI TOK B BAKyyMe. Bu6auorexa [IOK
CBOJiCTBa BJIEKTPOHHBIX Ty4KOB https://m.edsoo.ru/ffOc7ae0
DJEKTPUYECKUH TOK B paCTBOPAX M
pacruiaBax 3JeKTPOJIUTOB. Bu6mmoreka [JOK
64 ONeKTPOTUTHYECKAs INCCOIHAIIHS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DJIEKTPUYECKHH TOK B ras3ax.
CaMoCTOSTeNbHBIN 1:1 Bubmorexa [IOK
65 HECAMOCTOATENLHBIN pa3psn. MoaHus.

ITimazma

https://m.edsoo.ru/ff0c84ae
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bu6mmoreka [IOK

66 Konrpomsnas padora Nes . . https://m.edsoo.ru/ffOc8a8a
67 Hrorosoe noBropenue 1
bu6mmoreka [IOK
68 HroroBast koHTpoIbHAs paboTa 1 1 https://m.edso0.ru/ff0c8C56
OBUIEE KOJIMYECTBO YACOB I10 68 6 9
I[MPOT'PAMME
11 KJIACC
KounyecTBo 4yacoB DJIeKTPOHHBbIE HU(PPOBLIE
Ne Jata oOpa3oBaTe/ibHbIE
o Tema ypoxa Beero OHTPOAbHEIC | TIpaTiieckue | yyyuenun| PECYPCR!
padoThI padoTshI
1 MaruautHoe nosie. Uaaykuus 1 bu6mmoteka IIOK
MarautHoro nois. Cuia Amnepa https://m.edso0.ru/ff0c9778
JlaboparopHnas padota Nel «3yuenue Bu6anoreka LJOK
2 MAarduTHOTO TOJIA KATYIIKA C TOKOM 1 1 https://m.edsoo.ru/ff0c98fe
JlelicTBUe MarHMTHOrO TOJISI  Ha
3 ABMKYHIYIOCA 3apsOKCHHYIO YacCTHUILY. 1 Buommoreka HOK

Cuna Jlopennia. MarauTHele CBOWCTBa
BEILECTBA

https://m.edsoo.ru/ff0c9df4
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DnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM uHAyKuu. I1C

bubnunorexa LIOK

4
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM https://m.edsoo.ru/ff0c9df4
UHIYKIUH

5 Jlaboparopnas pabota Ne2 bubnmoreka [JOK

https://m.edsoo.ru/ff0cal50

6 Bxoanas konTpoapHas padbora
NuaykTuBHOCTS. SIBIEHUE

7 camonnaykiuu. 3/1C caMonHayKIUU. bubnuoreka [{OK
OHeprus MarHUTHOT'O NOJIS KaTyILIKH C https://m.edsoo.ru/ff0ca600
TOKOM. DIIEKTPOMAarHUTHOE T0JIe
TexHuyeckue ycTporucTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,

8 AIEKTPOMATrHUTHI, STEKTPOABUTATENb, brbmiorexa LIOK
YCKODHTEITH HEMCHTAPHBIX YACTHII, https://m.edsoo.ru/ffOcab82
WHIYKIIHOHHAS TIeYb

9 O06o6maromui ypok «MaruutHoe Bu6moreka [OK
mojte. JNEKTPOMArHATHAs HHAYKIHSD https://m.edsoo.ru/ff0cab82
KonTtponshnas padora Nel

10 bubnmnorexa LIOK

https://m.edsoo.ru/ff0cad58
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11

CB0OO/IHBIE MEXaHUYECKHE
Kosiebanus. ['apMoHnUYecKue
KoJieOaHusl. Y paBHEHHE
TapMOHUYECKHUX KOJIeOaHUH.

[IpeBparenue sHepruu

bu6nuoreka [IOK
https://m.edsoo.ru/ffOcaf06

12

JlaGopaTtopHnast pabota No3

13

Konebarensusrit koHTyp. CBOOOAHBIE
AJIEKTPOMAarHUTHbIE KOJieOaHUs B
UIeaIbHOM K0J1e0aTeIbHOM KOHTYPE.
AHasiorust Mexxay MeXaHHUeCKUMH U
3JIEKTPOMArHUTHBIMH KOJI€0aHUSAMU

bubnuoreka [IOK
https://m.edsoo.ru/ff0ch820

14

[Tepemennsbiit Tok. Pe3oHanc B
BJIEKTPUYECKON e

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34

15

I'enepaTop nepeMeHHOro TOKA.
Tpaucpopmarop. IIpoussoacrso,
nepeaaya v norpedieHue
NEKTPUYECKON SHEPTUU

16

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE MIEKTPOIHEPIHH.
KynbTypa ncnosibzoBanus
3JIEKTPOIHEPTUHU B OBCEIHEBHOM
JKU3HU

17

MexaHnn4deckue BOJIHEI, YCJIOBUA

pacnpoctpanenus. [lepuona. Cxopoctsb

pacinpoCTpaHCHUsA U JJIMHA BOJIHBL.
HOHCpC‘lHHe " IPpOAOJILHBIC BOJIHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54
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3BYKOBBIEC BOJIHBI

bubnunorexa LIOK

18
https://m.edsoo.ru/ffOcccOc

19 Unrepdepennus, nudpakuus u Bu6nuoreka [IOK
noJripusanusa MCXaHHU4CCKHUX BOJIH https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJHBI, UX

20 CBOMCTBa U cKopocTh. [Ikana brbmorexa LIOK
SEKTPOMATHHTHBIX BOJH https://m.edsoo.ru/ffOccfe0
Nzobperenue paauo A.C.ITormoBbim.

21 [IpuHmns! paguocss3u u Bbu6moteka [JOK
teneBuaeHus. Pa3zButue cpeacTs https://m.edsoo.ru/ffOccfe0
cBs3u. Paguonoxarus

- KonTponbnast pabota No2 Bu6muorexa [IOK

https://m.edsoo.ru/ffOcc6f8
Ckopocts cBeta. [Ipsmonuneiinoe

23 pacnpocTpaHeHue CBeTa B OJIHOPOAHOM Bubmmoreka LIOK

%pe]le' ToueuHbli HCTOUHHK CBETA. https://m.edsoo.ru/ff0cd350
yd cBeTa
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS

24 ceta. [Toctpoenue u300paskenuii B bubmuorexa LHOK
HITOCKOM 3epKare https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue ceta. [lonHoe

o5 BHYTpeHHee oTpaxeHue. [IpenenbHblit bubnmoreka [JOK

YIr'oJi IOJIHOT'O BHYTPCHHETO
OTpaXXCHUA

https://m.edsoo.ru/ffOcd7f6
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Jlaboparopnas padota N4

bu6mmoreka [IOK

26 https://m.edsoo.ru/ffOcd67a
27 JIunsel. [TocTpoenune n3o0pakeHuit B
nuH3e. Popmysia TOHKOM JIMH3HI. brbmorera [IOK
N L — https://m.edsoo.ru/ffOced22
28 JlaGopaTopHas padota No5 bubnuorexa [JOK
https://m.edsoo.ru/ffOced22
29 Jucnepcus cBera. CoXHbBINA COCTaB Bu6morexa LIOK
Ocnoro ceera. LIBer. https://m.edsoo.ru/ffOced22
30 Nutepdepennus cpeta. udpakius Bub6nuoreka [IOK
ceera. Jluppakunonnas pemerka https://m.edsoo.ru/ff0ced22
” Jlaboparopuas padoTa Ne6 Bubimoreka LIOK
https://m.edsoo.ru/ffOced22
2 JIaboparopnas pabora Ne7 Bu6uorexa [JOK
https://m.edsoo.ru/ffOced22
23 [Tomiepe4HOCTH CBETOBBIX BOJIH. Bu6nuoreka [IOK
ITonmapuszanus ceera https://m.edsoo.ru/ff0cf02e
I'paHUIBI TPUMEHUMOCTH
a4 KJaccuueckoi Mmexanuku. [loctymnarsr Bu6uorexa [JOK
CTeHUANbHON TEOPHH https://m.edsoo.ru/ffOcf862
OTHOCUTEIILHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
35 DneMEeHTHI PeNSITUBUCTCKON THHAMUKA brbmiorexa LIOK

https://m.edsoo.ru/ffOcfa42
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36 W3nyuenus u ciekTpbl Bu6muotexa [JOK

https://m.edsoo.ru/ffOcfc68

37 Kontposbnas padota Ne3 bubmmoreka [JOK

https://m.edsoo.ru/ffOcf6f0

38 d®otosdppexr. [Ipumenenune bubmunoreka [JOK
dororddekra https://m.edsoo.ru/ffOcfe16
®oronsl. KopryckyisspHO-BOIHOBON Bbu6moteka [JOK

39
Iyalii3m https://m.edsoo.ru/ffOcffc4
Hasnenue cera. Onwithl I1. H.

40 . bubnuorexa [IOK
Jlebesiena. Xumueckoe nericTeue https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u

41 MPaKTUYECKOE MPUMEHEHHUE: bubnuorexa [JOK
(doTorneMeHT, (POTOIATUHK, https://m.edsoo.ru/ff0d04a6
COJIHEUHas OaTapesi, CBETOIUO/

bubnunorexa LIOK
42 P
CHICHHE S https://m.eds00.ru/ff0d0302
43 Crtpoenue atoma bubnunorexa [JOK
https://m.edsoo.ru/ff0d091a
bu6nmoreka [JOK

44 Ioctynarsi bopa https://m.edsoo.ru/ffod0afa
Ctpoenue atoma. SnepHbie CHIIBI.

45 DHeprus CBA3U aTOMHBIX SIIEp Bubanorexa LIOK

https://m.edsoo.ru/ffOd0afa
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PagnoakTuBHOCTE. 3aKOH

46 paaunoakTuBHOrO pacnana. [lepuos Brbmorexa [IOK
https://m.edsoo.ru/ff0d0fd2
rosrypacmnajaa
Mertoapl HAOMIOACHUS U PETUCTPALITH bubnunorexa LIOK
47
3JIEMEHTAPHBIX YACTHII https://m.edsoo.ru/ff0d0e38
HckyccTBeHHast paiiOaKTUBHOCTD.
48 Jlenenue siyie ana. llennas simepHas bubmmorexa LIOK
P ypata. p https://m.edsoo.ru/ff0d0e38
peakius
9 SAnepueii peaktop. IIpumenenune Bubmmoreka LIOK
4 o
SIIEPHON SHEPTETUKHU https://m.edsoo.ru/ff0d1356
DneMeHTapHbIe YacTullbl. OTKPBITHE
MO3UTPOHA. MeTo 16l HAOIIOICHUS 1
0 PETHCTPALIMK dJIEMEHTAPHBIX YaCTHII. Bubimoreka LIOK
5 Kpyrnsiii cron «@yHaaMeHTaIbHbIE https://m.edsoo.ru/ff0d0e38
B3aumojeucTBus. EnuHCTBO
bu3NYECKOIl KAapTUHBI MUPA»
51 0O000menue mo teme «KBaHTOBAs bubmoreka [JOK
buzuKa» https://m.edsoo.ru/ff0d0e38
- KonTpoabHnas pabora Ne4 bubmmoreka HOK
https://m.edsoo.ru/ff0d0e38
Bupg 3sé3nnoro neda. Co3se3nus,
53 SIPKHUE 3BE3/bI, INIAHETEI, UX BUIUMOE bubmotexa [IOK
p ’ ’ https://m.edsoo.ru/ff0d0e38
nBrkeHne. CoJIHEeYHas cucTeMa
- Comure. CoHeyHast aKTHBHOCTb. Bubmorexa LIOK

UcTtounuk sneprun ConHua 1 3BE3]1

https://m.edsoo.ru/ff0d0e38
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3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TTIABHOU
MIOCJIEI0OBAaTEIbHOCTH. BHYyTpeHHEee

bubnunorexa LIOK

95 N
crpoeHue 38E321. COBpEMEHHBIC https://m.edsoo.ru/ff0d0e38
MPEJCTABIICHUSI O TPOUCXOKICHUH U
spoJitonu CoJiHIIa U 3BE3]T

Muneynsiii [1yte — Hama ['anakruxa.

56 ITonmoxenne u nsmwxenue CoJHIIA B bu6nunorexa LIOK
I"anakTuke. ['anakTuku. YépHbIE TBIPHI https://m.edsoo.ru/ff0d0e38
B sI/Ipax rajakTUK
Bcenennas. Paz0eranue rajiakTuk.

- Teopus boibioro B3peiBa. Bu6inoreka LJOK
Pe/IHKTOBOE H3ITyUCHHE. https://m.edsoo.ru/ff0d0e38
MertaranakTuka

58 Hepemennsie nmpobieMbl aCTpOHOMUHU bubmmorexa [IOK

https://m.edsoo.ru/ff0d0e38
bu6nunorexa LIOK

59 KontponbHas pabota Ne5

P P https://m.edsoo.ru/ff0d0e38
Ob6o6maromuit ypok. Pois pusuxu n
aCTPOHOMHUH B IKOHOMHYECKOMH,

60 TEXHOJOTNYECKOH, COLIUABLHOM U Bubmmoreka IOK
YTHUECKOi Chepax JIesTenbHOCTH https://m.edsoo.ru/ff0d1784
YyejloBeKa
O6o6maromuii ypok. Pons u Mmecto

61 (U3HUKYU ¥ aCTPOHOMHUH B brbmotexa LIOK

COBPEMEHHOM HAYYHOU KapTHUHE MUPA

https://m.edsoo.ru/ff0d1784
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Ob6o6maromuit ypok. Poib
¢pusnueckoit Teopun B popmMupoBaHUH

bu6nmorexa [IOK

2 o . 1
6 HPEACTaBJICHAN O @I/BquCKOH https://m.edsoo.ru/ff0d1784
KapTUHE MHpa
O0o00marommii YPOK. Mecrto
(bU3HYECKON KapTHHBI MUpPa B O0IIEM BuiG LOK
nOJIMOTEeKA
63 STy COBPEMEHHBIX 1
P OB . https://m.edsoo.ru/ff0d1784
€CTeCTBEHHOHAYYHBIX NPEACTABICHUI
0 MIPHUPOJIC
64 llosTopenue 1 bubnuoreka [{OK
https://m.edsoo.ru/ff0d1784
Wrorosas koHTpoJibHasA paboTa
65 1
O060011eH1e U3YYEHHOTO B Kypce
66-68 (bU3UKU CpeTHEH IIKOJIBI 3 bubnnorexa [JOK
https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

. ®dwuszuka, 10 xkmacc/ Msaxumes [.5., byxosues b.b., Corckmit H.H. mon

penakuueit [lapdentreBoit H.A., AkunonepHoe ooiiectBo «M31aTenbCcTBO

((HpOCBGHIGHHG»

. ®usuka, 11 knacc/ Mskumes ['.JI., byxoBues b.b., Uapyrun B.M. non

penakuueit [lapdentreBoit H.A., AkunonepHoe odiiecTBo «M31aTenbcTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

. ®usuka. 10 kmacc. YueOHHMK i oOleoOpa3oBar. OopraHu3aliui ¢ IMpui.Ha

ANIEKTPOH. HOocHTele: 6a30BbIi U NpoduibHbIi ypoBHUW/ I'.51. Mskumes, b.b.

byxosues, Corckuii H.H./ M.: ITpocsemenne, 2020.

2. Kyniepmreiin 10.C. ®usuka. J[uddepeHmpoBanabie KOHTPOIbHBIC

pabots1. 71 1xnacc.CII0.: U3a. Jlom «Centsadopby», 2015.



3. ®usuka. «KOHCTPYKTOp» CaMOCTOSATEIBHBIX W KOHTPOJIBHBIX pador. 10 — 11
KJIACChI: MocoOue Jiyisl yuuTeseit ooieoopazoBart. yupexaenui/ C.M.

Anppromeuku, A.C. Cnyxaesckuil.- M.: [IpocBenienue, 2018.
4, Coopnuk 3aaa4 o pusuke. 10-11 kmaccwl (k yueOnukam [.51. MskuiieBa

u.jap.) — M.: Ok3amen, 2019.

5. Coopuuk 3amad mo Qusuke jis 10—11 kmaccel: mocobuwe Il ydamuxcs
o01eo0Opa3oBar. opranu3anuii: 0a3oBbiid U mpoduit. ypouu / H.A.

[TapdenTtheBa.- 5-¢ uza. M .: Ilpoceemenue, 2017 r.

6. ®uszuka. 3amaunuk. 10-11 xn.: [Tocobue ans obmeodpazoBaT. yupexaeHui /

PeivkeBuu A. I1. - M.: [Ipoda, 2019.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

http://school-collection.edu.ru  http://elkin52.narod.ru/ http://class-fizika.ru/

(bU3MKY, aHUMAIMU, BUJECOYPOKH, 3aTTF0003HATEIbHBIX.

https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-animaciah
http://interfizika.narod.ru/index.html https://resh.edu.ru/

http://wwwe.allfizika.com/ http://physics03.narod.ru






