MyHununansHoe Ol0IKeTHOE

X\/):LO}K - CTB FHH @ 00111€00pa30BaTENbHOE YUPEKICHNE
v «XyI0)KEeCTBEHHO-ICTETUUCKHM Jtntieht Ne98»
ECTETM q EC |’< M \{| yi. Kopotkosa, 17a, r. IxxeBck, YP, 426065
J’H/\UEM tein./dakc 8(3412) 21-73-00

OBCYXKIEHO

Ha 3acenanun
METONYECKOTO
00BeTMHEHUS yUUTeNeh
00111e00pa30BaTEILHOTO
uKia (MpopuIbHBIX
IPEIMETOB)

ITpoTokos Nel

oT «30» aBrycra 2024r.

E-mail: hel98@yandex.ru

INPUHSTO YTBEPXKJIAIO

Ha 3acenanuu I[I/IPCKTOP

Ileparoruyeckoro MBOY «X3JI Ne98»

COBETa

Ipotoxon Ne 1 O.B. AnabyxeBa

oT «30» aBrycra 2024r. IIpnxas or «30» asrycra
2024r. Nel52
MoanrcaHo udpPOBON NOANNCHIO:
AnabyxeBa Onbra BacunbeBHa
HaTta: 2024.10.16 11:39:55 +04'00'

PABOYAS ITPOTPAMMA

yueOHOoro npeamera «@usuka»
(Da30BbIii YPOBEHB)

s ooygaromuxcs 10-11 kimaccos

VYuunrens: Jlapuenko Hatanus Hukonaesna

Wxesck, 2024



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom denepaibHoil paboyeil mporpaMMbl BOCHUTAaHUS WU
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyuaromuxcs 10-11 kmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOIMMOCTh PEaTU3alMU MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeAMETHbIE, IPeAMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYUYHBIX Y4EOHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJNOTMH B cdepe SHEpPreTHUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METOJI TO3HAHUS IIPU BBINOJHEHUH UMH YUEOHBIX HCCIIEJOBAaHUMN.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuall U3 BCEX pa3lenoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIIeMamMu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TMOCBAIIEHHBIX JKOJOTMYECKUM TMpobiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISOTCA (uU3uveckue Teopuu (hopMHpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHUPOBAaHUSA U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpioe BHMMaHWE YIENAETCS PEUIEHUI0 PAacYETHBIX U KadeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. /(s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBECHHO-HAYYHOTO IMUKIa. B kaOuHeTe (DU3WUKH JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH W OOCCICYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YYEHHYECKUX MPAKTHUYECKUX pPadoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

e (opmupoBanne yMeHUH OOBSCHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHnne ITUX 1eNield 00ecTeunBaeTCs PeleHneM CISAYIOMUX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



puoOpeTeHHE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

dopMHUpOBaHUE YMEHMH MPUMEHATH TEOPETUYECKHE 3HaHUS s
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

OCBOEHHE CIOCOOOB pEIICHUsS pa3IMYHBIX 3aJad C SIBHO 3aJaHHOU
¢u3znueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSTEIBHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;
NOHMMaHUe (PU3NYECKUX OCHOB U TNPUHILMUIOB ACHCTBUS TEXHUUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMHU CaMOCTOATENIbHOTO TUIAHUPOBAHUS U TPOBEICHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

CO37laHUE YCIIOBUM ISl pa3BUTUSI YMEHUHN MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpEIHETrO OOIIETO
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€NaeT BBHIOOP
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.

COJEPXAHUE OBYUYEHUA

10 KJIACC
Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IIO3HAHUSA
®usuka — Hayka o mpuponae. HaydHbie MeTOIbl NMO3HAHUSA OKPYKAIOLIETO

MUpa.

Ponp »skcreppuMmeHTa W TEOpUM B IIPOLECCE TMO3HAHUS IPUPOJBI.

DKCNepuMEHT B (hU3UKE.

MogenupoBanue (QuU3MUECKUX SBJICHUN M MpoueccoB. HayuHble rumoress.
duznyeckre 3aKOHBI U TeOpPUH. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTHU JIFOAEH.
Jlemoncmpayuu



AnanoroBele U UU(DPOBbIE HM3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHxeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. Tpaekropus.

[lepemerienne, ckOpocTh (CpedHsii CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHUE MaTEepUAIbHOM TOYKH, UX MPOEKIHUH HA OCHU CHUCTEMBbI KOOpJHMHAT.
Ciio)xeHue nepeMenieHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsIMOJIMHEHHOEe IBIKeHue. [ 'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS, NYTH U TNEpPEMEIICHUA
MaTepualbHOM TOYKH OT BPEMEHH.

CBoOoaHOoe mazieHre. Y CKopeHre CBOOOTHOTO MMaICHHUS.

KpuBommHeitHoe  nBWkeHue. [[BUKEHUME  MaTepUalibHOM  TOYKH 1O
OKPYXKHOCTHU C TTOCTOSHHOM MO MOJAYJIIO0 CKOPOCThIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepron u yacrora obpamienus. LleHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHuueckue YyCTpOMCTBA W TMPAKTUUECKOE NPUMEHEHHUE: CIUIOMETP,
JIBUKCHUE CHAPAJIOB, LIEMTHBIE U PEMEHHBIC TIEPEIAYH.

Jlemoncmpayuu

Mopnenp cUCTeMBI OTCUYETA, WIUIIOCTPALIMS KMHEMATHUYECKUX XapaKTCPUCTUK
JIBUKCHUS.

[IpeobpazoBanue IBMKEHUH C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B PA3PEKECHHOM IIPOCTPAHCTBE.

HaGmonenune aBvkeHHMs Tejda, OPOIICHHOrO IOJA YIioM K TOPHU3OHTY U
TOPU30HTAIIBHO.

N3mepenune yckopeHust CBOOOTHOTO aICHUS.

Hanpasnenne ckopocTH npu JBUAKECHUU MO OKPY>KHOCTH.

Vuenuueckuil sxcnepumenm, 1abopamophsie pabomwi

N3ydyeHne HEpaBHOMEPHOIO ABHKEHHUS C LIEJIBIO ONPEACICHUS MIHOBEHHOU
CKOpOCTH.

UccnenoBanre COOTHOIIEHHS MEXAY MOYTSIMH, NPOUIACHHBIMM TEIOM 3a
MIOCJICIOBATENBHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydenne nBUKEHHS MaprKa B BA3KOU )KUIKOCTH.

N3yuenue nBmkeHHs Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocurenbHOCTM  ['amumnes.  IlepBeii  3axkoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.



Macca tena. Cuna. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUJI MaTepUajJIbHON TOYKU. Tperun 3akoH HploTOHA 171 MaTepuaibHbIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuma Tskectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoybkeHus1, kaueHus ). Cuna tpenus. Cyxoe
tpenue. Cuia TpeHUs! CKOJIbKEHUs U cuja TpeHus nokos. Koadduuuent tpenus.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUJAKOCTH WM Ta3e.

[TocTynarenpHOE U BpalaTeabHOE JBUKEHHUE a0COJIIOTHO TBEPAOIO Tea.

MOMEHT cuibl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: MOAINIUITHUKH,
JBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHNE MHEPLIVH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MAaICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIBKCHUSI.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydenne nBuxeHns OpycKa 1Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTHA CWJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pe3uHOBOM 00pasIie, OT ux AedopMaIium.

UccnenoBanne ycinoBuil paBHOBECHsS TBEPAOrO TeEJd, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKHM (Telia), CUCTEMBbl MaTE€pUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJbCa Telld. 3aKOH COXPAHEHHS HUMITYJbCa.
PeaktrBHOE IBHXKEHHUE.

PaGota cuiibl. MOIITHOCTE CHJTBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopemMa 00 H3MEHEHHUH
KUHETUYECKOWU SHEPTHUH.

[ToreHumanbpHas SHEPrus. [ToreHumnanbHas SHEPrus YIPYTO
nedhopmupoBaHHOM  mpyxkuHbl. [loTeHuManbHass SHeprusi Tejaa  BOJM3HU
MOBEPXHOCTH 3EMJIH.



[ToreHumnanbHBIE u HENOTCHIMAJIbHBIC CHJIBI. CBsi3b  paboOTHI
HEMOTCHUUAJIBHBIX CHJI C W3MEHEHUEM MEXAHUYECKONW HSHEPrMU CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpoOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIA TUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTruBHOE NBUKEHHUE.

[Tepexo MOTEHIMATBLHON YHEPTUUA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii akcnepumenm, 1ab6opamopHvie pabomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI0 JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI ¢ U3MEHEHWEM MEXaHMYECKOW HEepruu
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO JKI'yTa.

Pasznen 3. MouiekyJsipHasi pU3NKa M1 TEPMOAMHAMMKA

Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuxkeHue. Huddys3us. Xapakrep IBWKCHHS U
B3aMMOJICMCTBUSI YaCTUI] BellecTBA. Mojaenu CTpPOEHHUSI Ta30B, KUJIAKOCTEU H
TBEPBIX TNl M 0OBSICHEHNUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojienieil. Macca u
pa3mepsl Mosiekyl. KonnuectBo BenectBa. [loctosHHass ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uaMmepenue. lllkana temneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETHYECKOH TEOpHUU HAcaIbHOr0O rasza. AOCOJIOTHAs TeMmreparypa Kak Mmepa
CpElIHEM KWUHETHMYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThl rasa. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenaeneeBa—Knamneipona.
3akoH JlanbroHa. M3omponecchl B HACAIBHOM ra3e ¢ MOCTOSIHHBIM KOJIHMYECTBOM
BemecTBa. ['paduyeckoe mpencTaBIeHWE H3O0MPOIECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnwITHI, JOKAa3bIBAIONINE JUCKPETHOE CTPOEHUE BemiecTBa, (ororpadun
MOJIEKYJI OPraHUYECKNUX COCTMHEHUM.

OnbiThl 10 TU(Py3Un KUJIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBUYKCHHUS.

Mogens onbita IITepHa.



OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICCTBUS.

Mogens, WUTIOCTpUPYIOIAsi IPUPOY JABJICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WITIOCTPUPYIOIIUE YpPAaBHEHUE COCTOSIHUSI HACAIBHOTO Tasa,
H30IPOIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE MU3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

NccnenoBanne 3aBUCUMOCTU MEXKIY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonuHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TepMOJIUMHAMUYECKON
CUCTEMBI U crIocoObI €€ u3MeHeHus. KonnuectBo TermioTsl U pabora. BHyTpeHHssI
SHEPrusi  OJHOATOMHOTO  HWJeallbHOTO  Ta3a.  Buael  Temonepenayu:
TETJIONPOBOIHOCTh, KOHBEKIIMS, U3TyUYeHUE. Y eabHas TEIJI0EMKOCTh BEIECTRA.
KonnuecTBo TemnoTel npu Terwionepeaye.

[TonssiTue 006 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIUHAMUKHU.
[IpumeneHue mepBOTro 3aKOHAa TEPMOJAMHAMHKU K wu3omporieccaM. ['paduueckas
UHTepIpeTaus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpatumMocTs mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUNBI ~ AEUCTBUA  TEIUIOBBIX  MAIIUH.
[IpeoOGpa3oBanus HSHEpPruM B TEIUIOBBIX MaminHax. KoadduimeHt mnone3Horo
nevictBus TerioBod MamwmHbL [lukn KapHo u ero xosd@uimeHT Mmojae3Horo
JEUCTBUS. DKOJIOTUUECKHE MPOOIEMBI TETNIOPHEPTETUKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOPaHUs, OBITOBOM XOJOIUIBHUK, KOHTUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW >HEPruM Tejia IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TIOJA JCHCTBHEM CXKAaTOTO BO3/lyXa, HarpeBaHue >Qupa B
JATyHHOU TpyOKe myTEéM TpeHUs (BUIACOAEMOHCTpAIus).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTyphl) TeJla NpH TEeIIoNepeaye.

OneiT MO anuabaTHOMY pACHIMPEHHIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOHUHBI, IBUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanun eeuwjecmea. Dazoevie nepexoovl



[TapooOpa3zoBanue u kouaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEINIbHAS BIIAJKHOCTH BO3ayxa. HacellleHHBIM map. YxaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPhl KUIIEHUS OT JABJICHHUS.

Tsépnoe Teno. Kpucramnmueckue u amopdHbie Tesna. AHU30TPOIUs CBOMCTB
kpuctaioB. JKuakne xpucramisl. CoBpeMeHHble Marepuanbl. [lmaBienune u
KpUCTaliM3anus. Y aelbHad TerioTta miasieHus. Cyonumanms.

VYpaBHeHHE TENIOBOroO OajgaHca.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHHME: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYYEHUSI COBPEMEHHBIX MAaTE€pUasoOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX NIAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaGmonenre HarpeBaHus U MJIaBiIeHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCcTpanusi KpUCTAILIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenne 0OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Paznen 4. JiaekTpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auust Ten. OJEKTpUYEeCKWid 3apsan. J(Ba BHIAa DIIEKTPUYECKUX
3apsiioB. IIpOBOJHMKM, OUANEKTPUKH U MOJYNPOBOAHUKH. 3aKOH COXpPAHEHUS
ANEKTPUUYECKOTO 3apsia.

Bzaumopeticteue 3apsaaoB. 3akoH Kynona. TodyeuHbli 37€KTPUYECKUN 3apsij.
Onektpuueckoe 1mone. Hanpssk€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHumn
CYNEPHO3ULUH HNEKTPUUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

PaGora cunm  anexrpocratuueckoro  mois.  [lotenmman.  PasHocTh
MOTEHIUANOB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JluanekTpuyeckas MpOHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHnueckne yYCTpPOWCTBA M NPAKTUYECKOE NPUMEHEHHE: 3JIIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHUYECKasl 3allliTa, 3a3€MJICHUE 3JIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOKCTBO M MIPUHIIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BaHHBIX TEJ.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEIL.



[IpoBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM II0JIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUIOLIAIn
IJIACTHH, PACCTOSIHUS MEXAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

ONEeKTpUYECKUA TOK. YCJIOBHA CYLIECTBOBAaHUSA DJIEKTPUUECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapAILIEIbHOE, CMEIIAHHOE COEJMHEHUE POBOJHUKOB.

PaGora oanextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HWCTOYHUKA TOKA.
3axon Oma 115t TOJTHOM (3aMKHYTO#) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasT ~ NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

DONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIMTHYECKAs TUCCOIUAIIUA. DIEKTPOJIU3.

DJNIeKTpUUECKU TOK B Ta3zax. CaMOCTOSITENbHBIH M HECAaMOCTOSATEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuuecknue yCTpOMCTBA M MNPAKTHUYECKOE MPHUMEHEHHUE: aMIIEPMETP,
BOJIBTMETP, pPEOCTaT, HWCTOYHMKH TOKa, OJJIEKTPOHATPEBATEIbHbIE MPUOOPHI,
AIEKTPOOCBETUTENbHBIC TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBINH U0/,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIA TNO/, TAThBAHUKA.

Jlemoncmpayuu

N3mepenune CUitbl TOKa U HapsIKEHUS.

3aBUCUMOCTh COMPOTUBIEHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJTOIIAY MTOTIEPEYHOr0 CEUYCHUS U MaTepuana.

CMmeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsamoe wm3MepeHue BaeKTpoaBMXKyleh cuibl. KopoTkoe 3ambikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBL.



[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa U IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIA MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHnue cMemanHoro CoeJMHEHUSI PE3UCTOPOB.

W3mepeHre 3eKTpOABMKYLIEH CUJIbI UCTOYHUKA TOKAa UM €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 10 kiiacce oCylIeCTBISIETCS C
y4€TOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcamMu MaTeMaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsamus, CBA3aHHBIE C W3YYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, runore3a, (uU3MUecKas BEIMYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: peuieHue CHCTEMbl YypAaBHEHMH, JHMHEWHas QyHKIuS,
napabosna, runep6osia, Ux rpa@uKd U CBOICTBA, TPUTOHOMETpUUYECKHUE (QYHKIIMHU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKLIUN HA OCU KOOPAWHAT, CJI0)KEHHE BEKTOPOB.

Buonoeusa: MexaHn4ecKoe BUKEHHE B >KMBOW npupoze, Auddysus, ocMoc,
TEIIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PaBHOBECHE),
AJIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPDHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEJ, JKUIAKOCTEH H
ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, 3JEKTPOJUTHYECKAs IUCCOLMALNSA,
raJIbBaHUKA.

l'eocpagpua: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonozus: mpeodOpa3oBaHUE JBHKEHUN C HCIOJIB30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHKE, IOAIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXpPaHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JBUTATENIb BHYTPEHHETO
CrOpaHus, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHJUIIMOHEDP, TEXHOJIOTUU
IIOJIYYEHHSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCJIE€ HAHOMATEpPHAIOB, M
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHOOpPOB,
KCEpOKC, CTpYHHBIN HIPUHTED, JJIEKTPOHATrPEBATEIbHBIE npuOopBI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIACC
Pazneua 4. diaekTpoauHaMuKa
Tema 3. Macnummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUSA



[TocTtossHHble  MarHuThl.  B3auMonencTBHE€  TMOCTOSIHHBIX ~ MAarHuTOB.
MarautHoe mnone. Bextop MarmutHOM uHAaykuuu. [Ipunuun cynepno3unuu
MAarHATHBIX MOJed. JIMHMM MarHUTHOM MHAYKUMU. KapThHa IMHWUNA MarHuTHOU
WHIYKIWHU M0JI1 HOCTOSTHHBIX MATHUTOB.

MarauTHoe TIOJ€ TPOBOAHHUKA C TOKOM. KapTuHa JHMHUH WHIYKIUU
MAarHUTHOTO TMOJISI JJIMHHOTO MPSAMOTO MPOBOAHUKA M 3aMKHYTOTO KOJIBLEBOTO
MPOBOJHUKA, KaTYIIKU ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue npoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HaIpaBJIeHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cuiel JlopeHnia.

SlBneHne JIIEKTPOMAarHUTHOM HMHAYKOUU. [loTOK BeEkTOpa MarHUTHOU
WHJYKIUUA. OJEKTPOABMKYIAS CHJIA HWHIAYKIUMUA. 3aKOH 3JIEKTPOMATHUTHOM
uHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Tmose. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MPOBOJAHUKE, JBHKYIIEMCS TOCTYNATEIbHO B OAHOPOIHOM MAarHUTHOM TIOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJICKTPOABWKYIIAsS CHJIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKHA C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbBIE
MAarHMThl, JJIEKTPOMArHUTBI, D3JIEKTPOJABUrATENIb, YCKOPUTEIN SIJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM T1OJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3aumoperictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb SJIEKTPOJABIKYIIEH CUJIbI UHAYKIUU OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO MOJIsl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS OCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.



HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHOW MHAYKIUU.

Paspnen S. Kosied0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHble KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KojeOaHHUS.
['apmonnyeckue konebanus. Ilepuon, wacrora, ammuutyaa U ($asza kojieOaHUM.
IIpyXvHHBIN MasATHUK. MareMaTU4eCKUM MasATHUK. YpPaBHEHHE TAPMOHUYECKUX
koneOanuii. [IpeBpaiiieHre YHEPruu NPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJEOATEIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYEeCKUMU W
ANEKTPOMArHuTHIMU KojieOanusamu. @dopmyna Tomcona. 3akoH CcOXpaHEHUs
SHEPIUM B UEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaronux KojeOaHusX. BeIHYX/IeHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BeiHYXIeHHBIE DIEKTPOMArHUTHHIE KOJIeOaHusI.

Ilepemennbiii  TOK. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOIO0 TOKAa. AMIUIMTYAHOE W JCHUCTBYIOIIEE 3HAUYEHUE CHUJIBI TOKa U
HaIPSHKEHUS.

Tpancdopmatop. [IpousBoacTBo, nepenada U NOTPeOICHUE ANEKTPUUECKOU
SHEPIruM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckne yCTpOHCTBAa M MNPAKTHUYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU AJIEKTPONEpeIay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB Kojie0aTeIbHOH CHCTEMBbI (MPYXUHHBIA WIIN
MaTeMaTUYECKUN MasITHUK).

HaGmonenue 3aTyxaronmx KoiaeoaHui.

HccnenoBanue CBOMCTB BRIHYKIEHHBIX KOJICOaAHUT.

Hab6monenue peonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) s
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEepeIauu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

NccnenoBanne 3aBUCMMOCTH NEPUOJIA MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.

UccnenoBanne TmepeMEHHOr0 TOKAa B LENM W3  IOCIEIOBATEIbHO
COEMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUNHbBLE 60TIHbL



Mexannyeckue BOJIHBI, yClOBUs pacnpocTpaHeHnus. Ilepuona. CxopocThb
pacnpocTpaHeHus W JiuHa BOJHBL [lomepedHble W NPOJONBHBIE BOJIHBI.
WuTtepdpepentus n nuPpakuus MEXaHUYECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHUS SJICKTPOMATrHUTHBIX BOJIH.
B3aumnas opuenrtauus Bekropos E, B, V B anexkrpomaruutHoii Bonne. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKECHHE, MPEOMJICHUE, ToJIspu3anus, Tudpaxuus,
unrepdepennus. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[IIkana >1M€KTPOMarHUTHBIX BOJH. [IpuMeHEHHE 3JEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSI3U U TeNEBUACHUS. Paanonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOIIEH CPEeIbI.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JWArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebmomeecs Teno kak UCTOYHUK 3BYKa.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne untepdepeninu u Audpakiny MeXaHU4eCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOMCTB BJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
peJIOMJICHHE, OJIsIpr3aus, 1udpakius, nHTepdepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacHpoCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToyeuHbI HICTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHUsl cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MMPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKA3aTENb
npenomieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust cBeta. CloxHBIN cocTaB Oemoro ceera. L[BeT.

Cobuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
paccTosiHUE M ONTUYEeCKas cujla TOHKOW JMH3BL. [locTpoenue wn3oOpakeHuil B
coOuparonmx U paccemBaronux jauH3zax. Gopmyna TOHKOW JTHH3BL. YBETUYCHHE,
TaBaeMoO€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.



BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIeHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

HNudpakus cBera. JudpakuronHas pemeérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOrO0 CBETa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHudeckne yCTpOWCTBA U NPAKTUYECKOE TMPUMEHEHHE: OYKH, JIyIa,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpssMonuHEeliHOE paclpoCTpaHEHUE, OTPAXKECHHE U MPEIOMJICHHUE CBETa.
Onrtruueckue mpudopHI.

[TomHOE BHYTpEeHHEE OTpakeHHe. Moiesib CBETOBOIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mopenn MUKpPOCKOTIa, TeJIeCKOoTa.

HaGmonenne natepdepeHum crera.

HaGmonenue nudpakiuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue cnexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3mepenue nokazaress NpeJoMIeHUs CTEKIa.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH

I'pannnpl  NpUMEHMMOCTH — KJlacCMYeCKOM  mexaHuku.  [loctynatsl
CIICLIUAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIINI OTHOCUTEIIBHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHHU U COKpalleHUE
JUTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C SHEpruel U UMITYJILCOM PENSITUBUCTCKOW YaCTHUIIBI. DHEPrus
MTOKOSI.

Pazgen 7. KBanToBas pusuka
Tema 1. Inemenmot Keanmoeoii OnmuKu



®otonbl. Dopmyna [lnanka cBs3u s3HEpruu PoToOHA C €r0 YaCTOTOM. DHEprus
U UMITyJIbC (pOTOHA.
OTtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHbI

dorordpdexra. YpaBHenue OitHmTeriHa A dotodpdexra. «KpacHas rpaHuna»
doTorddexra.

Hasnenue ceeta. Onwitel I1. H. JleGenena.
XUMHUYECKOE JEUCTBUE CBETA.
TexHudeckue yCTpoWCTBA U MPAKTUYECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuuk, coiHeuHas 6arapesi, CBETOAHO/I.
Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOM TJIACTUHOM.
Uccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.
Cseroauos.
Conneunas Oarapesi.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHio o -4acTHII.
[Inanetapnas Mojgenbs artoma. lIloctynatel bopa. M3nydenue u morjioiieHue
(OTOHOB TpH TMEpexoje aroMa C OJIHOTO YPOBHS SHEPruu Ha Jpyrou. Bumsl
cnekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.
BonnoBbie cBoiicTBa yactull. BonHbl ne bpowist. KopnyckyisipHO-BOIHOBOM
TyaJli3M.
CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.
TexHu4yeckne yCTpOCTBA M MPAKTHUYECKOE NPUMEHEHHE: CHEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mognens onsita Pesepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi
HaGmonenne mMHEHYaToro CreKTpa.
Tema 3. Amomnoe a0po
OKCNEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHWio  cocTaBa
paanoakTuBHOTO u3NMydeHus. CBoiictBa anbda-, Oera-, ramma-u3TydeHUS.
BnusiHue paanoakTHBHOCTH Ha KMBBIE OPTraHU3MBI.
OtkpeiTHEe TIpoTOHA W HeWTpoHa. Hykmonnas moxmens siapa ['eitzenGepra—
NBanenko. 3apsan aapa. MaccoBoe unciio aapa. M3oromsl.



Anbda-pacnan. DIEKTpOHHBIA M MO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH PaJuoakTUBHOTO pacraja.

DOHeprusi CBs3M HYKJIOHOB B sifipe. SnepHblie cuibl. Jlepext Macchl sapa.

SnepHble peakuuu. Jlenenue U CUHTE3 AI€EP.

Anepnsiii peaktop. Tepmosnepubiit cuntTe3. [IpobGiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPrETUKHA. DKOJIOTHYECKUE ACIIEKTHI SIAEPHOU SHEPTETUKHU.

DOneMeHTapHble yacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUN I€MEHTAPHbBIX YACTHULI.

dyHaaMeHTadbHble B3auMoAeicTBus. EAMHCTBO husnueckoil KapTUHBI MUpa.

TexHuueckne ycTpoHcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TynK MOHU3HUPYIOIINUX YaCTHLI.

Vuenuueckuii sxcnepumenm, nabopamophsie pabomol

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zznen 8. DiieMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3gHoro nHeba. Co3Be3nusi, sipkue 3BE3/bI, IUIAHETHI, MX BHUAMMOE
IBUYKECHHE.

Conneynas cucrema.

Connue. ConHeunass akTuBHOCTh. McTtouHuk sHepruum CoiHIA@ U 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajbHBIA KlacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTb» MJIA 3BE3Nl TJABHOW MOCIEI0BATEIBbHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN U 3Botounn CoiHLa U
3BE31. DTanbl )KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkenue CoJiHIIA B
lN'anaktuke. Tunel ranaktuk. Paguoranmaktuku u kBasapsl. YEpHbBIE OBIPBI B SApax
rajaKkTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa66ia. Paz0eranue rajakTuk.
Teopus bosbioro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménnpie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HabGmronennst HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMITBIOTEPHBIX
MPUJIOKEHU I ISl ONPEe/IeNICHHs TTOJIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Msi CEBEPHOro MOJIyIIapus U IPKUE 3BE3IBL.

Hab6monenus B Teneckon Jlynsl, mianet, Miieunoro IlyTu.



Oo6o0maromuee NOBTOPpEeHUE

Ponr ¢u3ukm u acTpOHOMUM B DSKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U 3TUYECKOU chepax AesATEIbHOCTH YEJIOBEKa, POJIb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpPA, POJib PU3NUYECKON TEOPUU
B (OpPMHUpPOBAHMU TPEACTABICHUA O (PU3MYECKON KapTUHE MHpa, MECTO
(¢u3nueckoi KapTUHBI MHpa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBIEHUMN O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs ¢
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcamMu MaTE€MaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pEUIEHUE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO, BEKTOPbl U MX NPOEKUMU HA OCH KOOPAHMHAT, CJI0KEHUE BEKTOPOB,
IPOU3BOJIHBIE 3JEMEHTApHbIX (GYHKIMM, TpU3HAKA MOJ00US TPEYroJbHUKOB,
OIpeieJICHHUE MIIOAAN IIOCKUX GUryp u o0béma Tel.

buonoeus: »nexTpuueckue SBICHUS B JKUBOM IpHpone, KojieOaTelbHbIE
IBIKEHHS B )KUBOW IIPUPOJIE, ONTUYECKUE SBJIICHUS B JKMBOW IIPUPOJE, IEUCTBUE
paguanyy Ha )XUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KDUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl O0pa30BaHUS KPUCTANIMYECKONW PEIIETKH, CIEKTPaJIbHBIHN
aHasus.

l'eocpagpua: MarHuTHble TOdIOCA 3€MIIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

Texnonozua: JAHUM DIIEKTpPONEpenad, TEHEepaTop IEPEMEHHOIO TOKa,
AJIIEKTPOABUTATENNb, MHAYKIMOHHAS II€Yb, pPAAap, PAIAMONPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA armapar, BOJOKOHHAsS OIITHKA,
coJHeYHas 6arapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yudeOHoro mnpenmera «®Pu3nka» Ha YpPOBHE CPEIHEr0 OOIIETo
oOpa3oBanus (6a30BBI YPOBEHB) JOHKHO OOECTICUNUTH JTOCTHUKEHHUE CIICTYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI



JIM4HOCTHBIE PE3yJAbTAThl OCBOCHUSI yUeOHOro npeaMera «Pu3nKay JOTKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACIHIMPEHHUE KU3ZHEHHOTO
ONbITa M ONbITA JIEITEIBHOCTH B MPOILIECCE pPEalv3allii OCHOBHBIX HAaIpaBJICHUMN
BOCIUTATEIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3UIIUN 00YJaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

NPUHSATHE  TPAJUIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTHYECKUX U
JNEMOKPaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JESITEIbBHOCTh B MHTEpPECAX TI'Pa)KIaHCKOTO
o0111ecTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEIbHON OpTraHU3allNg;

YMEHHE B3aUMOJICHCTBOBATH C COIMAIbHBIMUA MHCTUTYTaMH B COOTBETCTBUU C
X QyHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU I€SATEBHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
pOCCUMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBATh CUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
NESTENbHOCTH YYEHOIO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TETHYECKOT0 BOCITUTAHMS

ACTETUYECKOE OTHOLIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
MpHUCyIIEero (GU3nIecKoil HayKe;

5) Tpy/10BOr0 BOCIIUTAHUSI:

UHTEpEC K pasnudyHbIiM cepaM MpoPeCcCHOHATBHON AESITEIBHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PM3UKOW M TEXHUKON, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccun u peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO0 B 00JACTU
bu3UKN HA TPOTSHKECHUU BCEH KU3HU;

6) 3K0JIOrHYeCKOTr0 BOCITUTAHUS:



c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPbl, OCO3HAHHE TJI00AIbHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IUIAHUPOBAHUE U OCYILIECTBIECHUE JEUCTBUU B OKPYKAKOIIEH Cpelle Ha OCHOBE
3HAHU LEJIeH YCTOUYNBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHue OmbITa JEATEIbHOCTH JKOJOTUYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAaHHWE LEHHOCTH HAy4YHOW [EeATEIbHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4eHHs]  (UBMKU  OCYHIECTBISTH  NPOEKTHYIO U HCCJEJI0BATEIbCKYIO
NEATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS
ba3oBble JiornyecKkue 1ecTBUA:
CaMOCTOSITeIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpoOBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEATEIbHOCTH, 3aJaBaThb MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS;
BBISIBIIATH 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS] B  paccMaTPUBAEMbIX
(bu3HUECKUX SIBICHUAX;
pa3pabaTbiBaTh IUTAH PEIICHUS TPOOJIEMBbI C y4€TOM aHajau3a MMEIOUTUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JI€ATEIILHOCTh, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
1EIsM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMNOJIHATH pabOTy B  YCIOBHUSX pEaIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/JICUCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble uccienoBaTe/bCKue AeCTBUS !
BJIAJ€Th HAYYHOW TEPMHUHOJOTHEH, KIIOUYEBBIMU MOHATHUSIMH U METOAAMU
buznuecKon HAyKu;
BJIAJI€Th HABBIKAMHU Y4€OHO-HCCIIEIOBATEILCKON U MPOEKTHOM JEATEIbHOCTU
B o0yact (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITENIBHOMY MOUCKY
METOJ/IOB pemIeHus 3ajad (U3HYECKOTO CONEPIKaHUS, MPUMEHEHHIO Pa3IUIHBIX
METOJI0B NTO3HAHMS;
BJIAJETh BUJAMH JIESITEIBHOCTH MO I[OJYYEHHUIO HOBOTO 3HAHUS, €ro
UMHTEpIpeTald, NpeoOpa3oBaHUIO MU MPUMEHEHUIO B PA3JIUYHBIX Yy4eOHBIX
CUTyalusiX, B TOM YHUCJI€ PU CO3AaHUU YUEOHBIX TPOECKTOB B 00J1aCTU (PUBUKHU;



BBISIBJISITh PUYMHHO-CJIEJACTBEHHBIE CBSI3M M aKTyaJu3MpOBaTh 3ajaavy,
BBIIBUT'ATh THUIOTE3y €€ pEelIeHUs, HaXOAUTh apryMEHThl JUIs JI0Ka3aTesbCTBA
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAIM3UPOBATH TOJYYEHHbIE B XOJE pEIICHHUS 3aJadyd Pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX TOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJayd B 0Opa3oBaTeIbHOU
JEeSATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (HU3UKU;

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OMIBIT;

YMETh TMEPEHOCUTh 3HaHUs 1O (U3MKE B TNPAKTHYECKYI0 00JacTb
KU3HEEATEIBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIE UJIEH, NPEJIaraTh OpUruiHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE aIbTEPHATHUBHBIC PEIICHUSI.
PabGora ¢ undgopmanmeii:

BJIa/IeTh HaBBIKAMM TOJy4YeHUs HWH(opManuu (U3HUECKOro COAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYILECTBIATh TOUCK, aHaJu3,
CUCTEeMAaTH3aLMI0 W HMHTEpIpeTaluio UHGOPMAIMK PA3IUYHBIX BUIOB U (GOpM
IpeJICTaBICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJOTUN B PEIIEHWU KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U OPraHU3aIl[MOHHBIX
3aady Cc coOdrofeHuEM TpeOOBaHUN JPrOHOMHUKH, TEXHUKH O€30MaCHOCTH,
TUTUEHBI, PECYpPCOCOEpEeKEeHHs, TPABOBBIX U  OTUYECKUX HOPM, HOPM
nH(OpPMaIIMOHHON 0€30MacHOCTH;

co3daBaTh TEKCThl (PU3MYECKOTO COJAEpX aHUS B PA3IMYHBIX (QopMmarax ¢
y4€TOM Ha3Ha4YeHHsI HH(GOPMAIIMH U 1IeTIEBOM ayJAUTOPUH, BEIOMpPAst ONTHUMAIIbHYIO
(GopMmy mpencTaBiICHUs U BU3YyaTU3aIUH.

KomMmyHuKaTHBHBIE YHHBeEpPCcAJIbHbIe YUeOHbIe 1eidCTBUA:

OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3UKHU U BO BHEYPOUHOU JESITEIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyallud ¥ CMATYaTh
KOH(DITUKTHI;

pa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh W HCIIOIB30BaTh MPEUMYIECTBA KOMAHIHON M WHIUBHIYTHHOU
paboTHI;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



[IpUHUMATh  LEIM COBMECTHOM  JEATECIIbHOCTH, OpPraHU30BbIBATL U
KOOPJIMHUPOBATh JEUCTBUSA IO €€ IOCTMKEHUIO: COCTABIATH IUIAH JCHUCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaTbl
COBMECTHOU paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

[pejiaraT HOBBIE TMPOEKThI, OLEHWUBATh HJAEU C TMO3UIMA HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATEIrMYECKOE IMOBEICHUE B Pa3JIMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCAIbHbIE yYeOHbIE 1€l CTBUSA
Camoopranusanus:

CaMOCTOSITEJTbHO OCYIIIECTBIIATh MO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITEJTbHO COCTaBIIATh IUIAH PEIICHHS] PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBITIOJIHCHHS MTPAKTUYECKON pPabOThl C yYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIOUYTCHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUMH;

JenaTh OCO3HAHHBIA BBIOOP, apryMeHTUpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (HDOPMUPOBAHUIO M TMPOSBICHUIO J3PYAUIIMA B 00JacTh
(bM3UKH, TOCTOSTHHO TOBHIIIIATH CBOM 00Pa30BaTEIbHBINA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JIE€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh ~ HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

UCIIOJIb30BATh MPUEMBI pe(dIIeKCUU NI OLICHKU CHUTYallMH, BbIOOpA BEPHOTO
peleHus;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO0 HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPH aHAIU3€ PE3yIbTaTOB
NEeATEeNIbHOCTH;

MIPUHUMATH Ce0sl, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;



MpPUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMPU aHAIU3E pPE3yIbTaTOB
TeSTENHHOCTH;

MPU3HABATh CBOE MPABO ¥ MPABO APYTHX HA OIIMOKH.

B mporecce noCTHKEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS MPOTPAMMBI
mo ¢u3uKe IS YPOBHA CpPEIHEro oO0Imero oOpa3oBaHUA Yy OOYyYarOIIUXCS
COBEPIIECHCTBYETCS OMOIMOHATLHBIH UHTEIIIEKT, TIPEIIOTaratoIui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOUAOIIETO CIIOCOOHOCTh TTOHUMATh CBOE 3MOIIMOHATBHOE
COCTOSIHWE, BUJICTh HANPABICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHOUN cephl,
OBITH YBEPECHHBIM B ce0e;

CaMOpETyJIUPOBAaHMS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMCHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TIOBEICHHUE, CIOCOOHOCTh aJanTHPOBATHCA K
AOMOIMOHATILHBIM U3MECHECHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKCHUIO ICIIA U
yCIiexXy, ONTUMHU3M, WHUIIMATHUBHOCTb, YMCHHE JEHCTBOBATH HMCXOAS M3 CBOMX
BO3MO>XHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh 3MOIIMOHATIBHOE COCTOSTHHE
JAPYTHX, YYUTBIBATH €r0 TIPH OCYIISCTBICHUU OOIICHMS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIOUYAIOIUX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, POSIBISATH HHTEPEC U pa3peniaTh KOHQIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenmss B 10 kJjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX POJIb U MeCTO (PU3MKH B (HOPMUPOBAHHUH
COBPEMEHHOM HAy4YHOM KApTUHBI MHUpPAa, B PA3BUTUHU COBPEMEHHOW TEXHUKH H
TE€XHOJIOTHH, B PAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUYECKUX MOJENeH:
MaTepHalibHas TOYKa, MHEpIMaIbHas cucTeMa OTcuéra, abCOoMOTHO TBEPIOE TENO,
WJICAIBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
AIEKTPUUCCKHH 3apsijl MPU pelieHn: PU3NIECKUX 3374,

pacro3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpHUH CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBUKEHHE, CBOOOJHOE TAJE€HUE TeJl, ABWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojieicTBue Tel, AudQy3usi, OpOYHOBCKOE JTBHKEHHUE, CTPOCHUE >KUIAKOCTEH
U TBEPJIBIX TeJ, K3MEHEHUE 00bEMA TEJ MPU HAarpeBaHUM (OXJIAXKACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCALIMS, TUIABJICHUE, KPUCTAJUIM3ALUS, KUIIEHUE,



BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcylie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHMSI Tra3a B  H30IMpoIeccax,
ANIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPs/I0B;

OMUCHIBATh MEXAHUYECKOE [BHKCHUE, UCMOIb3ysd (U3UYECKUE BEITUUYUHBI:
KOOpJMHATa, NyTh, MEPEMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
HMMITYJIbC T€Jla, KMHETUYECKasi HSHEPrus, MOTEHIMaIbHAasl YHEPTUsi, MEXaHUuecKas
paboTa, MexXaHWUYeCKass MOIIHOCTh;, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJb3yEMbIX BEJIMYMH, MX OO0O3HAYEHUS U CIUHUIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMY;

OMHUCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KUHETHUYECKasi SHEPTUsl XaO0TUUECKOTO JBUIXKEHUSI MOJIEKYJI, CPeIHEKBaApaTUIHas
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPECHHSS HHEprHs, paboTa rasa,
KO3 (PUIIMEHT TIOJE3HOr0 JICMCTBUSA TEIUIOBOT'O JIBUTATElNsl; TPHU OINKUCAHUHU
NPaBUIBHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIB3YeMbIX BEJIWYMH, UX
0003Ha4YeHUs] W C©IUHMIIBI, HAaXOAUTh (OPMYINBI, CBS3BIBAIOIIUE JAHHYIO
(bU3UYECKYI0 BETUYUHY C IPYTUMHU BEJTUUYNHAM;

OMUCHIBATh U3YUYECHHBIEC JJIEKTPUUECKHE CBOMCTBA BEILIECTBA U DJIEKTPHUUECKUE
ABJIeHUs (IIPOLECCHI), UCTIONB3Ys (PU3MUYecKre BETUYMHBI: IJICKTPUUECKUM 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
OpU OINWCAHWU TPABUIBHO TPAKTOBATh (PUIMYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS M EIMHHUIIbI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEIIMYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SBICHUS, UCIONB3Yys (pusndeckue
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPAaHEHUs MEXaHUYECKOM DSHEPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
MPUHLHUIT CYNEPIO3ULIUN CHJI, HPHUHIUI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUIKEHHS MOJIEKYI C
a0COIOTHOM TeMIlepaTypol, MEePBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpw 3TOM pas3inyaTh CIOBECHYIO
(bOpMyIHpPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMUIBI JCHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOr0 HCIOJIb30BAaHUS B
MMOBCEIHEBHOM KHU3HU;

BBIMIOJIHSITh JKCIEPUMEHTHl MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUU U
MPOILIECCOB C HCIMOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM, MPU STOM



dbopmynupoBaTh mpoOieMy/3agady U TUNOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTAHOBKY W3 MPEJI0KEHHOTO O0OpYyAOBaHHUS, MPOBOJIUTH OMbBIT U
bopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKHU MOTPELIHOCTEN U3MEPEHUN;

UCCIEOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
WCIIOJIb30BaHUEM TMPSIMBIX H3MEPEHHM, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3ybTAaThl TMOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BU/JIe TaOIuUIl U TPpadUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIEOBAHNUS;

co0Jiro1aTh MpaBmwia 0€30MacHOro TpyjAa MpU MPOBEJACHUU UCCIEIOBAHUN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKON W TMPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemaTe pacu€THbIE 3a7a4d C SBHO 33JJaHHOW (DU3UYECKOW MOJICIbIO,
UCTIONB3Ysl (PU3MYECKHE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3UUECKUE BEIHMYHHBI U (POPMYJIBI,
HeoOXoauMble NIt €€ pelleHHs, MPOBOJAUTL PacuyEThl U OLICHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HAaYC€HUS (PU3NYECKON BEITUUNHBL;

pemaTh KaYeCTBEHHbBIE 3a/1aui: BBICTPAUBAThH JIOTUYECKH HEIPOTUBOPEUUBYIO
LEMOYKY pacCYXIEHUW C OMOpOl Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEpPHOCTU U
(buznueckue siBICHMUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJOTUU JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUH
U TIpeCTaBJICHUs Y4eOHON W HAyYHO-TIOMYJSIpHONW MH(pOpPMAIUH, TTOTYyUYEHHON W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAAa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHUE
TEXHUKU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOW KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MPU OOpaIieHuH ¢ MPUOOpaMu U TEXHUUYECKUMU
YCTPONCTBAMHU, NIl COXPAHEHUS 370POBBS M COOIIOECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEIE;

paboTaTh B TpyNIe C BBHIMOJHEHUEM pPa3UYHBIX COLUAIBHBIX POJIEH,
IJIAHUPOBaTh palOTy TPYNIbl, PalUMOHAIBHO pACHpPEneNiaTh OOSI3aHHOCTH U
IJIAHUPOBAThH JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAlIUSX, aJl€KBATHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YUACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.

K xonmy oOyuenuss B 11 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:



JEMOHCTPUPOBATh HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMECHHOW TEXHUKHU U
TEXHOJIOTUH, B IIPAKTUYECKON AEATEIIBHOCTU JIIOACH, LIEJOCTHOCTh U €IUHCTBO
(u3nUecKOi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl NPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOJIENeH:
TOYECYHBIN IEKTPUUECKUN 3apsl, Jyd CBETA, TOYCYHBI UCTOYHUK CBETA, sACpHas
MOJIe]Ib aTOMa, HYKJIOHHAs MOJENb aTOMHOIO siapa MpU peuieHUuH (PU3NYECKUX
3a7ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLeCChl) U OOBACHITh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DU3UKHU: AJIEKTPUUYECKAs] IPOBOJIUMOCTD,
TEILNIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JICHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHMTOB, DJICKTPOMAarHWTHas WHIYKLUs, JEUCTBUE MATrHUTHOTO IIOJIS Ha
OPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsif, AJIEKTPOMArHUTHbIE KoOJIeOaHUS U
BOJIHBI, IPSMOJIMHEMHOE pACIPOCTPAHEHUE CBETa, OTPAXKECHHUE, IPEIIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3ALUsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBlieHUE, BOSHUKHOBEHUE
JIMHEMYaToOro CIIEKTpa aroMa BOJAOPOJAA, €CTECTBEHHAas MW HCKYCCTBEHHAs

PaaAnOaKTUBHOCTD,
OIIUCBIBATb H3YYCHHBIC CBOMCTBA BCIICCTBA (C-)JIGKTpI/I‘IGCKI/IG, MAarouTHEIC,
OIITHYCCKUC, QJICKTPHUUICCKYIO IMPpOBOINMOCTD Pa3INYHbIX CpCI[) )41

AIIEKTPOMArHUTHBIE SIBJICHUSI (MPOIECCHI), HCHONB3Ys (U3UUECKHE BEITUYUHBI:
AJIEKTPUYECKUHN 3aps]l, CWJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, 3JIEKTPUYECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYIAs cuiia, pabdoTa Toka,
UHIYKUWAST MarHuTHOro moissi, cuia Awmrmepa, cwia JlopeHua, MHIYKTUBHOCTD
KATYIIKW, DHEPrus SJIEKTPUYECKOTO M MArHUTHOTO IIOJIEH, IEpUOJ M 4YacToTa
KoneOaHuii B KoJeOaTeNbHOM KOHTYpe, 3apsii U Ccuia TOKa B IpoIlecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (POKYyCHOE paCCTOSHHE W
ONTUYECKAs] CWUJia JIMH3BI, TPU ONMHCAHWH TPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICII HCIOJNB3YEMBIX BEIUYMH, HMX OO0O3HAYCHHMs] W CIAWHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIONIME JTAaHHYIO (DU3UYECKYI0 BEJIMYHHY C JPYTUMH
BECJINYUHAMU,

OMNHKChIBATh H3YYCHHBIC KBAHTOBBIC SBJICHUS M IIPOLECCHI, HCIOJIb3Ys
¢uznyueckre BENUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |
4acTOTa CBETA, SHEPI'Usl U UMIYJIbC (OTOHA, IEPUOJ] MOTypaclaaa, SHEPTUs CBSI3U
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBLHO TPAKTOBATh (DUIUYECKUN CMBICI
WCIIOJIb3YeMbIX BEIIMYMH, WX OOO3HAYEHUS W €JIMHUIIBI, yKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3WYECKYIO BEIWYMHY C JAPYTUMH BEITUYHMHAMH,
BBIYUCIISITh 3HaUeHUE (PU3NYECKON BEJIMYHHBI,



aHAJTU3UPOBATh (PU3MYECKHUE MPOLECCHl U SIBICHUS, UCIOIB3YA (PU3HUECKUE
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajjieIbHOTO
COCIMHEHUsI NPOBOAHUKOB, 3aKOH J[xoyma—JleHla, 3aKOH 3JIEKTPOMATHUTHOM
WHIYKIMH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe ODiHIITEWHa ans gororddexra,
3aKOH COXPAHECHHSI SHEPruH, 3aKOH COXPAHEHUS HMMIYJbCa, 3aKOH COXPaHEHHUs
AIIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHHUSI MAacCOBOI'0 4HuCia, MOCTynarsl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, IPU dTOM pa3indyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTH4YEeCKOE BbIpaKEHUE U YyCJIOBUS (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

OTIPENIeNIATh HAMPaBJICHUE BEKTOPa UHAYKIIMM MAarHUTHOTO MOJIsi IPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTH M OMHUCHIBATH H300pa)KEHHUE, CO37aBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOMW JIMH30M;

BBITIOJIHSITh JKCIIEPUMEHTBI TI0 HCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
IIPOIIECCOB C HCIOJIb30BAHUEM IMPSMBIX W KOCBEHHBIX HM3MEPCHHM: TPHU ITOM
dbopmynupoBaTth mpoOJeMy/3ajgady W TUNOTE3y Yy4eOHOTO OIKCIEePUMEHTA,
coOupaTh YCTaHOBKY M3 MPEIJI0KEHHOTO OO0OPYI0BaHMs, MPOBOJUTH OMBIT U
(bopMynHpOBaTh BHIBOABL

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOUPATH ONTHUMAJBHBIN COCOO HM3MEPEHUS M HCIOJIb30BaTh HM3BECTHBIC
METObI OLIEHKU OTPEIHOCTEN U3MEPEHNUN;

UCCJIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHM: TpPH HTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHPOBATH
PE3YNbTATHI MOJYYECHHON 3aBHCHUMOCTH (PU3MUECKUX BEIMYMH B BHJIE TAOJIHUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3ybTaTaM UCCIIeI0BAHMUS;

coOmroaTh npaBuiia 0€30MacHOro TpyAa MPHU MPOBEACHUU HMCCIEIOBAaHUIN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENHHOCTH C WCIOB30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U 1abOpPaTOpHOTO
000pyTI0BaHMS;

pemath pacy€THBIC 3a7a4yd C SIBHO 3aJaHHOW (U3MUECKOW MOJIEINbIO,
UCIIOJNIb3YS (PM3MYECKUE 3aKOHBI U TIPUHIIUAIIBI, HA OCHOBE aHAJN3a YCJIOBUS 3a]1a4u
BEIOWpATh (DU3UYECKYIO MOJEIb, BBICIATh (PU3NYECKUE BETUYUHBI U (DOPMYIIBI,
HEoOXomuMbIe TIJIsi €€ PEeIIeHUs, TMPOBOAWTH PAcUEThl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HMUECKON BEITUYNHBI,

pelaTh KAYECTBEHHbBIE 3a/1a4: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKJICHUM C OMOpOM Ha H3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
buznyecKue sIBJICHUS;



UCIIOJIb30BaTh  MpPU  pPEIIeHHMH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(OPMAIMOHHBIE TEXHOJOTUM AJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U MIpEACTaBIICHU Y4eOHOU M Hay4YHO-TIOMYJISPHOM MH(pOpPMalLIUU, MOITYYEHHOU M3
pPa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHATU3UPOBATh MOJy4aeMyt0 HHPOpMaLUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, NPUOOPOB MU TEXHUYECKHUX
YCTPOWCTB, pa3jinyaTh yCJIOBUSA UX OE€30MAaCHOIO MCIOJIb30BaHUS B IOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIaAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIEIO0 MHUpPA, B pPa3BUTHUE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3MKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU 0OpaIieHuH ¢ TpUOOpaMHu U TEXHUUYECKUMHU
yCTPOWUCTBAaMH, ISl COXPAHEHUs 30POBbSI U COOJIFOJEHUSI HOPM SKOJIOIMUYECKOTO
IIOBEJCHUS B OKPY)KAIOLICH CPEE;

pabotaTh B TpyNIle C BBHINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMNIMbl, PAUMOHAIBHO pacHpeneisTh OOA3aHHOCTH H
IJIJAHUPOBATH JIESTEIBHOCTh B HECTAHIAPTHBIX CUTYaLMsX, aJICKBATHO OLICHUBATH
BKJIAJ] Ka)KJ0TO M3 YYACTHUKOB I'PYIIIHI B PEIICHUE PACCMATPUBAEMOI MPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1. ®PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO HOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edso0.ru/7f41c97c
Utoro no pazueny 4
Pasznen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [IOK
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 htts://m.edso0.ru/7f41c97c
4.2 Crpoenue atoma 4 bubmuoreka [JOK



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

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

4.3 ATOMHOE SAPO

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3II§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(lj/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
Bxonnast kouTpoabHaa. Pusuka —
1 HayKa O TpH 0p e. Hayunsie MmeToapI 1 bubmmorera [JOK
a prpoJe. Hayd A https://m.edsoo.ru/ff0c32e2

TTO3HAHMS OKPY)KAIOIIETO MHUpa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHoe majieHue. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC MaTepHaTbHON TOYKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o cyneprosiii cit. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brbmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoagpduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajIbHON bubnuoreka [IOK
Touku. Teopema 006 U3MEHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



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

[ToTrenumansHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe U HEMOTEHIINATBHbIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopnas pabota
«MccnemoBanue CBsi3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PACTSIKEHUS
PE3UHOBOTO JKT'yTa»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

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

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBAKECHHSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanue 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduvIecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U

30 crroco0n1 e¢ m3menenus. KomnyaecTBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0THOATOMHOIO UEATLHOTO
raza

bubnuoreka [JOK
31 Bt Teriomepesa-y https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIeCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETUIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AanabaTHBIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpolLeccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK



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

npupoje. Bropoit 3akoH
TCPMOJUHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII1/ TerumoBoi

bub6mmorexa [{OK

35
MAaIllHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKOJIOTHYECKHE MTPOOIEMbI
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKIY https://m.edso0.ru/ff0c6938
KonTponbHas paborta o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa TOK

y ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurneHne https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3yxa. HachleHHbIi Bubmmorexa [JOK

AES. - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe TeJa. AHU30TPOITHS bubnunoreka [JOK
CBOMCTB KpHCTasLioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. CoBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTATUIU3AIIHSL.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK
44 b 0
PABHCHHC TCIIIOBOLO bajanea https://m.edsoo.ru/ff0c6820
45 DnekTpusaius Tei. DNeKTPUIECKUU bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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https://m.edsoo.ru/ff0c6bcc

3apsI0B

[IpoBOIHUKH, TUATEKTPUKHU U

bubmmorexa [{OK

46 IOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHUS
YHpOBOL P https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsia
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueyHBIH dIIEKTPUYECKUU bubnmorexa LOK
¥ ) ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsisk€HHOCTB IEKTPUYECKOTro
48 nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
ANEKTpUYECKUX nojeu. JInnun https://m.edsoo.ru/ff0c6df2
HAIPSKEHHOCTH
PaboTa cun a7eKTpoCTaTHIeCKOTo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
) ) https://m.edsoo.ru/ff0c6f00
MOTEHIIHATIOB
[TpoBOAHMKHN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmiorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnekTpudueckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 OnexrpoeMkocTh. Kongencaro
p a p https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrus 3apsyKeHHOTO Eubmorexa HOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJICHCaTopa
53 JlaGopaTtopHas pabdorta "H3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpyuHIMIT NENCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOIMPOBAILHOTO

ammapara, CTpyHHOIro IpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHus. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COeTMHEHHE
npoBoAHUKOB. JIabopaTopHas pabora
«M3ydeHnune cMeIanHOTO COCTUHEHUS
PE3UCTOPOBY

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH J[xoynsa-Jlenmna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM )
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenune DJ1C ucTouyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAs U
IpUMecHast MpoBoAUMocTh. CBOKCTBA
p—n-nepexoxaa. [lomynpoBoHUKOBBIE
npubOpHI

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



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

DNEeKTpUUYECKUU TOK B PACTBOPAX U
paciiaBax 3JI€KTPOJIUTOB.

bubmuoreka [JOK

62 DNEKTPOTUTHYECKAs JUCCOIHAIIHSI. L https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUU TOK B razax.

63 CamocToATenbHBIN U 1 bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edso0.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas padoTa o teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [IOK
3neKTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 KontposipHas padoTa o Teme 1 bubnunoreka [JOK

"DnexkTpoauHaMuka" https://m.edsoo.ru/ff0c8c56

68 O6o0matomuii ypok mo temam 10 1 bubnunoreka [JOK

KJj1acca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MarautrHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHOM MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10Jie MPOBOIHHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL Ha

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

JIaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCcTHL],
MHJYKIMOHHAs [1eYb

10

O6o06matomuii ypok «MarautTHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHas paboTa o Teme
«MarsuTtHoe noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue sepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



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

OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

®opmyna TomcoHa. 3aKoH
COXPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTpOMaFHI/ITHBIe
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

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

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepead

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopoCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BeicoTa ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponshas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuorexa [IOK



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

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «MccnenoBanue CBOHCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Cll0KHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBUSA WX 0€30IaCHOTO MPUMEHEHUS
['panu1el MPUMEHUMOCTH
36 KJIACCUYECKOHW MexaHUKH. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3aMeqIeHne BpeMEHH U COKpaIlcHUE Eubmorexa HOK
P P https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYIbC PEISITUBUCTCKON
3 FIECP . bubnuoreka [JOK
38 yacTulilbl. CBS3b MAaCChl C SHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMIYJIbCOM. DHEPrus MOKOos
KonTtponsHas padora «OnTHKa.
. bubnuorexa [IOK
39 OcHOBBI cnienMaNIbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
U UMITyJbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(porosdexra. Ompirer https.//m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl porodrddexra. YpaBHeHue
- di P P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» gorosrdpdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JleObeneBa. XUMHUYECKOE NEWCTBUE bubnmorexa LOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI)Y https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTyTIaTet bopa https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

Bun 3Be3nHoro Heba. Co3Besaus,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrkenne. CoaHeyHas cCUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3T



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

57

3BE3/1bI, ©X OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJTHIIA U 3BE3]T

58

Mneunsin [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anaktuku. YepHsie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nzmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acCTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

Ponb ¢usuku u actpoHOMUU B
YKOHOMMYECKOM, TEXHOJIOTHUSCKOM,
COITMAIBHOM M ATHYECKOM cdhepax
JEATEIIbHOCTH YCJIOBEKA

63

. Ponb 1 MecTo (pU3HMKHN U aCTPOHOMHH
B COBPEMEHHOM Hay4YHOH KapTHHE MUpa

64

Ponb pusmueckoit Teopun B
(opMUpOBaHUU TPEACTABICHUN O
(buznueckoit KapTuHe MUpa

65

Mecrto pu3nuecKoi KapTUHBI MUpPA B
00111eM psiTy COBPEMEHHBIX




€CTECTBEHHO-HAYYHBIX IIPEICTABICHUI

0 NIpUpoAe

66 MarunuTtHOo€e noJie. DIeKTpOMarHuTHas 1
WHTYKIIHAS

67 Ornrtuka. OCHOBBI CIIEUATIBHO M 1
TEOPUHU OTHOCUTEIHLHOCTH

68 KBanrtoBas ¢usnka. JneMeHTsI 1 bubnnorexa [JOK
ACTPOHOMUHU U aCTPOPU3UKHU https://m.edso0.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/ff0d1784

KPUTEPUU ONEHUBAHUSA YCTHBIX U IIMCBMEHHBIX PABOT 110 ®U3UKE

0uem<a NUCbMEHHDBIX CAMOCMOAMETIbHBIX U Konmpwzbnbtxpaﬁom.

Omnenka «5» craBUTCS 32 pabOTy, BBITIOJHEHHYIO 0€3 OMMOOK M HEJIOYCTOB WM MMECIOIIYIO
He 0oJiee OHOTO HEZ0YeTa.

OmneHka «4» cTaBUTCA 32 padOTY, BHIIIOJHEHHYIO ITOJIHOCTHIO, HO TIPY HAJIMYUH B HE:
a) He 6oJiee 0THOM HeTpyOoil OMUOKK M OJHOTO HEl0YeTa,
0) unu He 6oJiee ABYX HEJ0UYETOB.

OneHka «3» CTaBUTCS B TOM Cllydae, €CJIM YYEHUK IPAaBWJIBHO BBHIMOJIHWI HE MeEHee
MOJIOBUHBI PA0OTHI HJIU JJOTTYCTHI:

a) He 6oJiee IBYX rpyOBIX OMIHOOK,

0) uiu He O6oJee oTHOM TpyOOo# OMMOKH M OJTHOTO HEI0YeTa,

B) WU He OoJiee NBYX-TpeX HErpyObIX OmuOoK,

T') WX OJHOU HErpyOOi OMMOKHU U TPEX HEJT0UYETOB,

1) WJIA TIPY OTCYTCTBHH OIIMOOK, HO TIPU HAJTHYUH 4-5 HEIOUETOB.

OneHka «2» CTaBUTCS, KOTJAa YHCIO OMMOOK M HEAOYETOB MPEBOCXOIUT HOPMY, IpH
KOTOPOM MOJKET OBITh BBICTABIICHA OIIEHKA «3», WM €CJIM TMPaBUJIBHO BBHITIOJHEHO MEHEE
MTOJIOBUHBI PAOOTHI.

Onenka «1» cTaBUTCS B TOM Ciydae, €ClIM YYCHUK HE IMPHUCTYHal K BBIMOJHEHUIO PaOOTHI
WU TIPaBUJIBHO BBHINOJHUI HEe Oosiee 10 % Bcex 3amaHmid, T.e. 3amucaji YCJIOBHE OJHOU
3a/1a4u B OOIIETIPUHATHIX CHMBOJIMYECKUX 0003HAUCHUSX.

Yuutenr uMeet paBO IOCTABUTH YYCHHUKY OIICHKY BBIIIC TOﬁ, KOTOpast nNpeayCMOTpeHa
«HOpMaMmn», €CJIN YUCHUKOM OPUTHHAJIBHO BBIINIOJIHCHA pa60Ta.

OueHKa YCmHbIX Omeéemoe
OHeHKa «5» cTaBUTCSI B TOM cjIydgac, €Cii yanHHﬁCHI

a) 06Hapy>1<HBaeT INOJIHOC ITOHUMAHUEC (I)HBHHGCKOﬁ CYIIHOCTHU PACCMATPUBACMBIX SIBJICHUH U
3aKOHOMepHOCTeﬁ, 3HaHUC 3aKOHOB H TeOpHﬁ, YMECT IMOATBCPAUTE HX KOHKPCTHbBIMU
npuMepamMmu, IpUMCHUTL B HOBOH CUTyalluu U IPU BBIIIOJTHCHUHU ITPAKTHYICCKUX SaﬂaHHﬁ;

6) AaC€T TOYHOC OIPEACIICHUC U HCTOJIKOBAHUC OCHOBHBLIX HOHHTI/II\/'I, 3aKOHOB, TeOpHﬁ, a
TAKXKC MPABUJIBHOC OIIPCACIICHUC (I)I/ISI/I‘-ICCKI/IX BCJIMYHH, UX CIUHUI U CII0CO00B HU3MCPCHUSA;

B) TEXHUYECKH TPAMOTHO BBITIOJNHSAET (U3UYECKUE OIMBITHI, YEPTEKHU, CXEMBbI, TpaduKH,
COITYTCTBYIOIIIME OTBETY, MIPABUIIHHO 3aMHUCHIBAET (DOPMYIIBI, TIOJIB3YAICH MPUHATON CHCTEMOI
YCIOBHBIX 0003HAYCHUI;



I) IpU OTBETE HE IOBTOPSET IOCIOBHO TEKCT ydeOHHMKA, a yMeeT OToOpaTh TIJIaBHOE,
oOHapyXHBaeT CaMOCTOSITEIBHOCTh U apryMEHTUPOBAHHOCTh CYXACHUH, YMEET YCTAHOBUTH
CBSI3b MEXIY HM3Y4aeMbIM M paHee W3yYECHHBIM MaTepUaAIOM IO Kypcy (PHU3HKH, a Takke C
MaTepUaJIOM, YCBOEHHBIM IIPU U3YYEHUH IPYTUX CMEXKHBIX IPEAMETOB;

1) YMEET MOJKPEIUTh OTBET HECIOKHBIMU JIEMOHCTPAIIMOHHBIMHU OTTBITAMH;
€) YMEeT JIeJiaTh aHajin3, 000011eHNs 1 COOCTBEHHBIE BHIBO/IBI 110 JAHHOMY BOIIPOCY;

) yMEET CaMOCTOSTEIbHO M palMOHAIbHO paboTaThb € YUYEOHMKOM, JOIOJIHUTEIbHON
JUTEPATypOil U CIIPaBOYHUKAMHU.

Onenka «4» cTaBUTCS B TOM Cllydae, €CIM OTBET YJOBJIETBOPSET Ha3BAaHHBIM BBILIE
TpeOOBaHUAM, HO y4allluics:

a) JOIMyCKaeT OJHy HErpyOylo omuOKy Wik He OoJjiee JIBYX HEIOYETOB U MOXKET HX
HCIIPABUTHh CAMOCTOSTEIHHO, YT TIPA HEOOJIBIIION IIOMOIIN YIUTEIIS;

0) He o0aiaeT TOCTAaTOYHBIMU HAaBBIKaMH pabOTHI CO CIIPABOYHOM JTUTEpaTypol ( Hampumep,
VYIEHWK yMeeT BCE HAWTH, NPaBHILHO OPUEHTHPYETCS B CIPABOYHWKAX, HO paboTaer
MEJIJICHHO).

OmneHka «3» CTaBUTCA B TOM cJy4ae, €CIHM Y4YalIMiCs TMPABWIIBHO MOHUMAeT (DU3HUYECKYIO
CYIIIHOCTb pacCMaTpPUBAEMBbIX ABJICHUN U 3aKOHOMEPHOCTEH, HO IIPU OTBETE:

a) oOHapy»XUBAET OTIEIbHBIC IPOOEITB B YCBOSHUH CYIIECTBEHHBIX BOIIPOCOB Kypca (hHU3UKH,
HE MPETSITCTBYIONINE TATbHEHIIIEMY YCBOCHHIO TPOTPAMMHOTO MaTepraa;

0) HMCHBITHIBAET 3aTPyJHEHMsS] B NMPUMEHEHHM 3HAHUI, HEOOXOAMMBIX MJIsl pelleHus 3ajad
Pa3IMYHBIX TUIIOB, IPU OOBICHEHUU KOHKPETHBIX (PU3UUECKUX SBJIICHUN Ha OCHOBE TEOPUHU U
3aKOHOB, WJIM B MOATBEP)KIECHUU KOHKPETHBIX MPUMEPOB MPAKTHUECKOTO MPUMEHEHHS
TEOPUH,

B) OTBEYAET HEMOJHO Ha BOMPOCHI yuuTens ( yIyckas U OCHOBHOE), WJIM BOCIIPOU3BOJIUT
coJlep)KaHHe TeKcTa Yy4eOHHMKa, HO HEJAOCTAaTOYHO IIOHMMAaeT OTHAEIbHbIC MOJIOKEHUS,
MMEIOIIUE BaXKHOE 3HAUCHHE B TOM TEKCTE,

r) OOHapyKHBaeT  HEJOCTATOYHOE [OHMMAHHWE  OTACIBHBIX  TOJOXKEHUH  IpU
BOCIIPOM3BE/ICHUH TEKCTA YUCOHHUKA, WM OTBEYAET HEMOJHO HA BOMPOCKHI YUUTEIIs, JOYCKas
OJIHYy-JIB€ TPYOBIE OIIHOKH.

OHCHKa «2» CTaBUTCS B TOM cJIydgac, €CJIM YUCHUK:

a) HC 3HACT U HC NNOHUMACT 3HAYUTCIIbHYIO WJIM OCHOBHYIO YaCThb MMPOrpaMMHOTO MaTCpualia
B IIpeaciiaxX MOCTaBJICHHBIX BOIIPOCOB,

6) WA UMEET cnabo C(i)OpMy.HI/IpOBaHHBIC " HCTIOJIHBIC 3HAHUA U HEC YMCECT IMPHUMCHATH UX K
PCHICHHUIO KOHKPETHLIX BOIIPOCOB U 3a4a4 11O o6pasuy " K IPOBCACHUIO OIIBITOB,

B) WJIM NIPH OTBETE JIOIyCKaeT Oosiee ABYX IpyObIX OMIMOOK, KOTOPbIE HE MOXKET MCIIPABUTh
Jla’Ke IIPY MOMOIIY YUUTEJIS.

TI'py6bimu cuuTaroTcs Cleayrone OmnoKH:



—  HE3HAHHE OMpECIICHUS OCHOBHBIX MOHSATHH, 3aKOHOB, MPABUJI, OCHOBHBIX TOJIOKEHUI
TeopuH, He3HaHKE (POpMyII, OOIIETTPUHATHIX CHMBOJIOB 0003HAYCHHH (PU3MYECKUX BEINYHH,
€IMHHUIL UX U3MEPCHUS;

—  HE3HAHWE HAUMEHOBAHWH €UHUI] H3MEPCHUS,

—  HEYMCHHE BBIJICIIUThH B OTBETE TJIABHOE,

—  HEYMCHHE TPUMCHSATh 3HAHUSA JUISI PEHICHHS 3aJad U OOBSCHEHUS (U3HUSCKUX
SIBIICHHI,

- HEYMEHUE JIeJIaTh BBIBOIBI M 0000IIEeHN ,

—  HCYMCHHE YUTATh M CTPOUTH T'PadUKU U MPUHIIUTHAIEHBIC CXEMBI,

—  HEYMEHHE TOJrOTOBUTH YCTAHOBKY WJIHM JabopaTopHOe OOOpYyZOBaHUE, IPOBECTU
OTIBIT, HEOOXOIMMBIC PACUEThI HITU HCIIOIH30BATh MTOJTYUCHHBIC TAHHBIC JIsT BEIBOJIOB,

—  HEYMCHHE IT0JIb30BaThCs YACOHUKOM U CIIPABOYHUKOM TIO (PH3UKE M TEXHHKE,

—  HapylIeHHWE TEXHUKHU 0€30MMaCHOCTH MPH BBHIIOJHEHUH (PU3UICCKOTO IKCIIEPHUMEHTA,

—  HeOpeXHOe OTHOILIEHHE K JIabopaTOpHOMY OOOpYIOBAaHUIO U HU3MEPUTEIbHBIM
pudopam.

K neepyovim ommbkam criemyer OTHECTH:

- HETOYHOCTHh (POPMYJIUPOBOK, OMPEICIICHUM, TMOHATHUM, 3aKOHOB, TECOPWU, BBI3BAHHAs
HETIOJTHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OMPECIIIEMOT0 MOHSATHS WA 3aMEHON OJHOTO-
JBYX U3 3THX MPHU3HAKOB BTOPOCTEIICHHBIMH,

- OLIMOKK TpPH CHATHM TOKa3aHUI C H3MEPUTENbHBIX MPHUOOPOB, HE CBS3aHHBIE C
OompeleNieHueM IIeHbl JEJIeHUs IIKanbl (HampuMep, 3aBHCSIIME OT PAaCHOJI0KEHHS
M3MEPUTEIIBHBIX MPUOOPOB, ONTHYECKUE U JIP.),

- OLIMOKY, BBI3BAaHHBIE HECOOIIOIEHUEM YCIIOBUM MPOBEIACHUS OMBITA, YCIOBUM PabOTHI
M3MEPUTEIIFHOTO NMpruOopa (HeypaBHOBEIICHHBI BEChI, HE TOYHO OTPeIeJieHa TOUKa OTCUYETa),
- OLIMOKKM B YCIOBHBIX OOO3HAUEHUSX HA MNPUHIUIHUAIBHBIX CXEMaX, HETOYHOCTb
rpaduka u ap.,

- HEpalMOHANBHBI METOJ| peUIeHHUs 3aJayd WIM HEJOCTaTOYHO MPOJYMAHHBIM IJIaH
YCTHOTO OTBeTa (HapylleHHWEe JIOTUKH, I[IOJMEHAa OTACIbHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTEIICHHBIMHU ),

— HepalMOHAIbHBIE METOABI PA0OTHI CO CIIPABOYHOMN U APYTOU JIUTEPATYPOH,

— HEYMEHHUE pelaTh 3aa4u B 00IIeM BUJIE.

Ouenka 1a00pamopHvlX U NPAKMUYECKUX PAdOm.
Onenka «5» cTaBUTCS B TOM CJy4ae, eClM yJalluiics:

a) BBIMIOJIHUI pabOTy B IOJHOM 00beMe ¢ coOMI0AeHIHEM HE00X0AUMOM TOCTIEI0BATENHHOCTH
MIPOBEICHUS OTIBITOB U U3MEPEHHUIA;

6) CaMOCTOATCIIBHO U pallMOHAJIBHO BBI6paJ'I U TIOATOTOBUII JIdA OIIbITa BCC HCO6XOI[I/IMOG
O60py,[[OBaHI/Ie, BCC OIIBITBHI ITPOBCJI B YCIIOBUAX U PCIKUMAX, 06eCHe‘lI/IBaI-OH_II/IX IMOJIYYCHUC
PE3YyJIbTATOB U BBIBOJOB C HanOOIbIICH TOYHOCTBIO,

B) B IPCACTABJICHHOM OTYCTC MPABUJIIBHO W AKKYPATHO BBIIIOJHWI BCC 3aIllMCH, Ta6JII/II_IBI,
PUCYHKH, YCPTCIKH, Fpa(I)I/IKI/I, BBIYMCIICHUA U COCIIAaJl BBIBOIbI,

F) IMpaBHUJIBHO BBITIOJIHWJI aHAJIU3 10T pGMHOCTeﬁ;



1) cobmoan TpeboBaHusl 6€30MaCHOCTH TPYAA.
Onenka «4» CTaBUTCS B TOM CJIy4ae, €CJIH BBIIIOJHEHBI TPEOOBAHUS K OIICHKE 5, HO:
a) OTBIT ITPOBOIMJIICS B YCIIOBHSIX, HE 00€CIICUMBAIONINX JOCTATOYHOM TOYHOCTH U3MEPEHUH;

0) wim OBLJIO JOMYIICHO [Ba-TPU HEAOYETa, WM He OoJiee OTHOW HErpyOooi OIMOKH M
OJTHOTO HE/IoueTa.

Omnenka «3» craBUTCs, eciii paboTa BBITIOJIHEHA HE IMOJHOCTHIO, HO 00BEM BBIMOJHECHHOU
9acTH TaKOB, YTO MOYHO CJEJIaTh BBIBOJBI, WJIM €CIIM B XOJI¢ IMPOBEICHUS OIbITA U
M3MEpEHUH ObUTH JOIYIIEHBI CIICTYIOIIHE OITHOKH:

a) OIBIT MIPOBOAMUJICA B HCPALMUMOHAIBHBIX YCJIOBUAX, YTO MPUBEIIO K MOJTYUCHUIO PC3YJIILTATOB
¢ OoJblIEH TOrPENIHOCTEIO,

0) WM B oT4eTe ObUIM JOMYIIEHBI B O0IIEH CII0)KHOCTH He 0oJiee IByX OIIMOOK ( B 3amucsax
€IMHHUL, W3MEPEHUsAX, B BBIUYUCIEHHUAX, TIpadukax, TabIUIAX, cXemax, aHajJu3e
MOTPEeIHOCTe W T.A.), HE NPHUHLUIHUAIBHOIO JUIsl JaHHOM palboThl Xapakrepa, He
IMOBJIMABIINX HAa PE3YyJIbTaT BBIIIOJIHCHUS,

B) WJIN HE BBIMOJIHEH COBCEM WJIM BBINOJIHEH HEBEPHO aHAJIN3 MOTPEIIHOCTEMH,

I') WK pa0doTa BHITIOJHEHA HE TMOJIHOCTHIO, OJTHAKO 00BEM BBITIOJHEHHOW YaCTH TaKOB, UTO
MO3BOJISICT TIOJIYYUTh TPABHIBHBIC PE3YJIbTAThl U BBIBOJBI 10 OCHOBHBIM, IMPUHITUITHAIBHO
BKHBIM 33/1a4yaM pabOTHI.

OHCHKa «2» CTAaBUTCS B TOM ci1ydac, €CJIn:

a) paboTa BBHITIOJIHEHA HE TIOJHOCTHIO, U 00BEM BBIMIOJTHEHHOW YacTH pabOTHl HE MO3BOJISET
ClleNaTh MPaBUIIbHBIC BHIBO/IBI,

6) HJINX OIBITHI, U3BMEPCHMS, BBIYHCIICHM, Ha6J'IIOI[eHI/I5[ IMPONU3BOANIINCE HEITIPABUIIBHO,

B) nin B XOJ€ pa6OTBI Hn B OTUYCTC O6H3py>I(I/IJ'II/ICB B COBOKYIIHOCTH BCC HEAOCTATKH,
OTMCUYCHHBIC B Tpe6OBaHI/I$IX K OLICHKE «3».

Omnenka «1» cTaBUTCS B TE€X CIy4asX, KOTJa YYallHics COBCEM HE BBITIOJHWI pabOTy WX HE
coOnronan TpeboBaHMi 0€30MaCHOCTH TPy/a.

B Tex clIydasax, Koraa yanHHﬁCH IIOKa3saj OpI/Il"I/IHaJ'ILHHﬁ 1 Haubojee paI_II/IOHaJ'IBHHﬁ
moaxoa K BBIIIOJIHCHHIO pa6OTBI H B IIpOoLECCC pa6OTLI, HO He H30eXall TeX HIM HMHBIX
HCAOCTATKOB, OICHKa 3a BBbIIIOJHCHUC pa6OTLI o YCMOTPCHUIO YYHUTCIA MOXKET OBITh
IOBBIIICHA ITO CPAaBHCHUIO C YKa3aHHBIMU BBIIIIC HOPMAMHU.

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA. OBA3ATEJIBHBIE YYUEBHBIE
MATEPHAJIbBI JJIAA YYHEHUKA

» ®usuka, 10 knacc/ Mskummes I'.4., byxosues b.b., Corckuit H.H. ox
penakuueit [lapdentoeBoit H.A., AkiinonepHoe o0miecTBo «31aTeabCTBO



«IIpocsewenue»

» Gusuka, 11 knace/ Maxumes I'.J1., byxosues b.b., Yapyrua B.M. nox
penakmueit [laphentreBoit H.A., AkuinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewmenue»

METOANYECKHUE MATEPHUAJIbBI JIS1 YUUTEJIA

1. ®usuka, 10 knacc/ Mskumes I'.4., byxosies b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

2. + ®usuka, 11 xnace/ Mskumes I'.J1., byxosies b.b., Yapyrun B.M. nox

penakuueit [lappentreBoit H.A., AkunonepHoe obmectBo «31aTenbeTBO

«IIpocBemenue»

A.T1. PeimkeBuu. COOpHHK 33724 1O (hU3UKE.

4. CoOopHuk 3aaa4 no ¢usuke ang 9-11 knaccos. Cocrasutens [.H.

CrenanoBa. M., IIpocBenieHue.

I'.B. Mapkuna. @uzuka 10-11 knacc. [loypouyHsie maHsl.

6. Bonkos B.A. Iloypounsie pa3zpabotku no ¢puszuke 10-11 xmacc. M., Bako.
2006.

/. COOpHHMK TECTOBBIX 3aJJaHUM ISl TEMATHUYECKOTO U UTOTOBOT'O KOHTPOJIS.
®usuka 10-11 kimacc. M.: UaTennekt-Lentp.

8. C.M. Aunpromeukut, A.E. CniyxaeBckuii. ®usnka. «kKoHCTpYKTOP»
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HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. ’)KuBas ¢usmka: odydaromias nporpamma. http://www.int-edu.ru-soft/fiz.html

2. ®usuka. http://www.fizika.ru/

3. dusuka: koyuiekus onbIToB. hitp://experiment.edu.ru/

4. ®u3uKa. ANEKTPOHHAS KOJUIEKIIUS OTBITOB.
http://www.school.edu.ru/projects/physicexp

5. Ypoku ¢pusuku ¢ ucnoas3oBanueM Muateprera. http://www.phizinter.chat.ru/
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