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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mno (¢usuke 0a30BOr0 YpOBHS Ha YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHus pa3pabOTaHa HAa OCHOBE MOJOKEHUH U TpeOOBaHUU K pe3ysbTaTaM
OCBOEHHSI OCHOBHOUM 00pazoBareibHO nporpammsl, npeactaBieHnbix B ®I'OC COO, a
Takke ¢ yd€toMm enepanbHO pabodedt mporpaMMbl BOCIHUTAHHUS M KOHIEMIIUU
npenojaBanus ydeOHoro mnpeamera «®dusumka» B 00pa30BaTENbHBIX OpraHU3ALMIX
Poccuiickoit @enepanuu, peanu3yromnx OCHOBHbIE 00pa30BaTEIbHbBIE IPOrPAMMBI.

Copeprxanue nporpaMMsl 1o (hPU3MKe HAMpPaBIEHO Ha (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOU KapTUHBI mupa oOyuaromuxcs 10—11 kmaccoB mpu oOydeHun ux (u3Mke Ha
0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITENbHOCTHOro mnoaxoxa. I[Iporpamma mo
¢usuke coorBercTByeT TpeboBanusM DPI'OC COO k MmIaHUPYEMBIM JIMYHOCTHBIM,
OpeAMETHBIM U METalpeIMETHBIM pe3yibTaTaM OOy4YeHMs, a TaKXe Y4YHUTHIBACT
HEOOXOJMMOCTh pealih3alliil MEXMIPEIMETHbIX CBsi3e (UMK C eCTEeCTBEHHO-
HAay4YHBIMH y4Y€OHBIMHM TIpeAMeTaMu. B Hel omnpenesnsroTcss OCHOBHBIC IETU HU3YUYCHUS
¢bu3MKM Ha YpOBHE CpeIHEro oO0Iero oO0pa3oBaHUs, IIAHUPYEMBIE PE3YJIbTaTh
OCBOCHHUS Kypca (DU3UKM: JMYHOCTHBIE, METalpeIMETHbIE, MpeaMeTHble (Ha 0a30BOM
YPOBHE).

[Iporpamma no gu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJbTaThl OCBOCHHUS Kypca (U3MKKM Ha 0a30BOM ypOBHE, B TOM

quclie MPeAMETHBIC PE3YNIbTATHI IO T0JIaM 00yUYEHUS;

e cojepkaHue yueoHoro npeamera «dusuka» mo rogam o0ydeHusI.

du3rka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYMAs B KayeCTBE
y4eOHOro TpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUU 00
okpyxatomeM wMupe. IlkonbHBIH Kypc QU3MKH — CcHUCTEeMOOOpa3yromui s
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEAMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI JIekKAT B
OCHOBE TIPOIIECCOB M SIBJICHUM, H3yYaeMbIX XUMHEH, Owuojorueu, Quznueckoi
reorpadueit u actpoHomuei. Vcmonp3oBaHME W aKTHBHOE NpPHMEHEHHE (U3UUICCKHUX
3HAHWM OMpeJeNsieT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX TEXHOJIOTUM B cdepe
SHEPIreTUKH, TPAHCIOPTA, OCBOEHUSA KOCMOCA, IIOJIYYEHUsS HOBBIX MATEpUAIOB C
3aJlaHHBIMU CBOMCTBaMU U Jpyrux. M3ydeHue (u3ukum BHOCHT OCHOBHOHM BKJIAJ] B
dbopMHUpOBaHUE ECTECTBEHHO-HAYYHON KapTHUHBI MHpa 00ydarommxcs, B (POpMHUPOBAHUE
YMEHUN TPUMEHATh HAYYHBIM METOJl TO3HAHUS TPHU BBINIOJIHEHUH HWMHU Y4Y€OHBIX
UCCIIEJOBAaHUN.

B ocHOBY kypca (¢u3uKH A ypOBHS CPEIHEr0 00IIero 00pa3oBaHus MON0XKEH P
UJel, KOTOpPbIe MOKHO PacCCMaTpPUBATh KaK MPUHIIUIIBI €70 TOCTPOEHUS.

Hoess yenocmmocmu. B COOTBETCTBUM C HEH Kypc SABISIETCA JIOTUYECKHU
3aBEpHIEHHBIM, OH COJEPKUT MaTepuall M3 BCeX pa3fenoB (HU3MKH, BKIIOYAET Kak
BOTIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOM (U3HKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM C HEWl MaTepual Kypca GU3NKU 00BEAUHEH
BOKpYr (m3myeckux Teopuid. Bemymmm B Kkypce sBisieTcss  (OpPMHpPOBaHHE
MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEILIECTBE U MOJIE.

Hoesa  eymanumapuzayuu. EE peanusauus nOpeanonaraeT  MCHOJb30BAHUE
FYMaHUTApPHOTO MOTEHIIUANa (PU3NUECKON HayKH, OCMBICIICHUE CBSI3U Pa3BUTHUS (DU3UKU C



pasBuTHEM OOIECTBa, a TakkKe C MHPOBO33PEHUYCCKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU MTpoOIeMamMu.

Hoes npuknaonou nanpasnennocmu. Kypc usmku mpenmonaraer 3HaKOMCTBO C
ITUPOKUM KPYTOM TEXHUYCCKUX U TEXHOJIOTHYCCKUX MPHIOKEHUN U3YICHHBIX TEOPUN U
3aKOHOB.

Hoes sxonocuzayuu peaan3yercs MOCPEACTBOM BBEJCHHS JIEMEHTOB COJCpIKaHUS,
MOCBSIEHHBIX JKOJOTUYECKUM TIpOOJIeMaM COBPEMEHHOCTH, KOTOpPBIC CBSI3aHBI C
pPa3BUTHEM TEXHHKH W TEXHOJOTHH, a TaKkKe OOCYXKIEHHS MpoOJieM palrOHAIBHOTO
MIPUPOOIIOB30BAHUS U SKOJIOTHIECKOI 0€30MacHOCTH.

CTep)XKHEBBIMH  JJICMEHTaMH Kypca (H3UKM Ha YpOBHE CpPEIHEro OOIIETro
oOpa3oBaHus SIBISIIOTCS (pu3nyeckue Teopuu ((PopMHUpOBAHUE TIPEACTABICHHHA O
CTPYKTYpE TOCTPOCHHS (PU3NYECKONW TeOopuu, POoau (yHIAMCHTAIBHBIX 3aKOHOB U
NPHUHIIMIIOB B COBPEMCHHBIX NPEJICTABICHUSX O MPHUPOJE, TPAHHUIAX MPUMEHUMOCTH
TEOPUH, JJISI ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH M IPOIICCCOB).

CHCTEeMHO-ICSITCIIBHOCTHBIN MOAX0/ B Kypce (U3MKH PeaTu3yeTCsl MPEkKIE BCETO
3a CY€T OpraHM3aIMu SKCICPUMCHTAIBHON JACATEIBHOCTH oOy4Jarommxcs. [[ins 6a3oBoro
ypOBHS Kypca (PU3UKH — 3TO MCIOJIb30BAHUE CUCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JJa0OPaTOPHBIX padOT, KOTOPHIE B MPOrpaMMe 1Mo (pu3nuKe 00bETMHEHBI
B OOIIMI CITMCOK YYCHUYECKUX MPAKTUUYCCKUX padboT. BrieneHue B yka3aHHOM TIEpEeUHE
7a00paTOpHBIX pPAa0OT, MPOBOJMMBIX [IJII KOHTPOJII W OIICHKH, OCYIIECTBIISCTCS
y4aCTHUKaMU 00pa3oBaTEeIbHOTO Mpoliecca MCXOs U3 OCOOEHHOCTEH TIaHUPOBAHUS U
ocHailleHus kabunera Qusuku. [Ipu sToM obecrnieunBaeTcst OBIaIeHUE O0YYAOIIMMUCS
YMEHHUSIMU  TNPOBOJUTH KOCBEHHBIE M3MEPEHHs, HUCCIEJOBaHUS  3aBUCUMOCTEH
¢u3MUecKrX BETUYUH U MIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEATI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUe yIeaseTcsl peleHn0 pacu€THRIX U KayeCTBEHHBIX 3a1ad. [Ipu
OTOM [IJIs PAcu€THBIX 3ajad TMPUOPUTETOM SBIAIOTCS 3aJaydl C SIBHO 3aJaHHOU
¢uznuecko  MOJENbI0,  TMO3BOJSIOIMIME  MPUMEHATh  W3Y4YEHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTrO paszfena Kypca, TaK U MHTETPUPYs 3HAHUA U3 PAa3HBIX
paznenoB. [ xkauecTBEHHBIX 3ajja4 MPUOPUTETOM SIBISIOTCS 3a/laHUsl Ha OOBSICHEHUE
npoTekanusi (PU3NYECKUX SBICHUN M TMPOLIECCOB B OKPY’KAIOIIECH >KU3HU, TPEOYIOIIHe
BbIOOpa (HM3HUECKON MOJCIH VISl CUTYallUH MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu PI'OC COO k MaTepHalbHO-TEXHUYECKOMY
oOecrieueHuIo y4eOHOro nporecca 6a30BbIi YPOBeHb Kypca (DU3HKU HA YPOBHE CPEIHETO
oOmiero 00pa3oBaHMs JTOJDKEH M3Y4aThCsl B YCIOBHUSAX MPEIMETHOTO KaOuHeTa (hU3MKU
WIM B YCIOBUSAX WMHTETPUPOBAHHOTO KaOWHETa TPEIMETOB €CTECTBEHHO-HAYYHOTO
nukira. B kabuHere Gu3MKM JTOHKHO OBITH HEOOXOaMMOE JTabopaToOpHOE 000PYI0BaHUE
JUTSL BBITIOTHEHUS! YKa3aHHBIX B MporpaMme Mo (U3HKE YUYEHHUYECKHX MPAKTHYECKUX
paboT U AEMOHCTPAITMOHHOE 000PYI0OBAHUE.

JlemoHCTpanmonHoe obopynoBanne (GpopMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUAMAJBHOM JIOCTAaTOYHOCTH M O00ECTeUYMBAE€T IMOCTAHOBKY TIEPEUMCICHHBIX B
nporpaMme 10 (U3HKE KIFOYEBBIX JIEMOHCTPAMKA MJIi HCCIEIOBAHUS HW3Y4aeMBbIX
SIBJICHUIA W TIPOIECCOB, AIMIUPUUCCKUX M (YHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX
MIPUMEHECHUM.



JlaboparopHoe  o0opyAOBaHME IS  YUYCHUYECKHUX  MPAKTUUECKUX  padoT
(dopMupyeTcsl B BUJI€ TEMAaTHUYECKUX KOMIUIEKTOB W 0OE€CIeUnBaeTCsl B pacyéTe OJHOTO
KOMIUIEKTa Ha JBYX oOOyvaromuxcs. TeMaTuyecKkue KOMIUIEKThl J1IaDOpaTOPHOIO
000pyAOBaHUS JOJKHBI ObITh TOCTPOEHBI HA KOMIUIEKCHOM MCIOJIb30BaHUHM aHAJIOTOBBIX
U mUQPOBBIX TMPUOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTENBHBIX CHCTEM B BHJIE
1M (pPOBBIX T1a00PATOPHIA.

OCHOBHBIMHM LIEJISIMHA U3y4€HUS PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(dopMHUpOBaHUE MHTEPECA U CTPEMIICHHUS OOYyYarOIINXCAd K HAYYHOMY U3yUYEHHUIO
OPUPO/IbI, PA3BUTUE UX UHTEIUVIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE TMPEACTABICHUM O HAYYHOM METOJAE IMO3HaHUA U (OPMHUpPOBAHUE
UCCJIEN0BATEIBCKOTO OTHOUIEHHUS K OKPY>KAIOIUM SIBJICHUSIM;

(dopMHUpOBaHUE HAYYHOI'O MHPOBO33PEHHUSI KaK pe3yJbTaTa H3YYeHHUS OCHOB
CTpOEHUSI MaTepUH U PyHIaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpOBaHUE YMEHHI OOBICHATH SIBICHUSA C HCIOJIb30BaHUEM (U3HUECKUX
3HAaHUM U HayYHBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHUE TPEACTABICHUA O POAU (UUMKU I Pa3BUTUA JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTU .

JlocTokeHue HTUX 1ejed oOecrneurBaeTCsl pEIICHHEM CIEAYIOIUX 3a1ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HAHUKW 00 OOmMMX (PUIMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (PU3UKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;
dbopMHUpoBaHUE YMEHUN NPUMEHSATh TEOPETUYECKHUE 3HAHUS IS OOBSICHEHUS
buznUecKkuX SBICHUM B MPUPOAEC W ISl NPUHATHUS NPAKTUYECKUX PEIICHUN B
NOBCETHEBHOM JKM3HU;

OCBOCHHE CTIIOCOOOB PEIIECHUs PA3JIMYHBIX 3a7a4 C SBHO 33JIaHHON (PU3NYECKOMN
MOJIETIBIO, 3a/1ad, TMOJIpa3yMEBAIOIIUX CAMOCTOSTEIBHOE CO3/laHre (HU3UUIECKOM
MOJEJNH, aICKBATHOW YCIOBUSM 3a7a4H;

NOHUMaHHe (PU3NYECKUX OCHOB M MPUHIIUIIOB IEUCTBUSA TEXHUUECKUX YCTPOICTB
U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;
OBJAJCHHE METOJAaMH CaMOCTOSATEIIBHOTO IUIAHUPOBAHUS W  NPOBEICHHUS
du3nuecknxX OSKCIMEPUMEHTOB, aHalW3a W HWHTEpHpeTranuu WHGOpPMAIH,
ONpPEAETIEHUS JOCTOBEPHOCTH NOJIYUYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCIOBHM JUIsl Pa3BUTHS YMEHUM IPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOM JAEATEIBHOCTH.

Ha wu3yuyenue ¢usuku (0a30BbIii ypOBEHb) Ha YpPOBHE CpPEAHEro OOIIEro
oOpazoBanus otBoguTcs 272 vaca: B 10 kmacce — 136 gacoB (4 ywaca B Henemo), B 11
kiacce — 136 yacosB (4 yaca B HEJENIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®dusuka — Hayka o npupone. Hayynble MeTOABI MO3HAHUA OKPYIXKAIOLIErO0 MUpA.
Ponp skcnepuMeHTa M TEOPUM B IPOLIECCE IO3HAHUSA NPUPOABI. DKCIEPUMEHT B
¢du3zuke.

MopenupoBanue (U3HMUYECKUX SBIEHUH U npoueccoB. HayuHble rumoressl.
duznyeckue 3aKOHbl U TeOpuH. ['paHUIBl MPUMEHUMOCTH (U3HMUYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u Mecto pu3uku B GopMUpPOBAHUU COBPEMEHHOW HAY4YHOW KapTHHBI MHUpA, B
[IPAKTUYECKOUN AECATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AmnanoroBsie U HU(PPOBbIE U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUMKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABWKeHHE. (OTHOCHUTETBHOCTh MEXaHWYECKOTO  JIBIKCHHS.
Cucrema otcu€ra. TpaekTopusi.

[Tepemenienue, CKOpOCTh (CpeaHsIA CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaJbHOM TOYKH, HUX MPOCKIMU HA OCH CHUCTeMbl KoopauHaT. CroxkeHue
NEePEMENIECHUN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE TNpsSIMOJIMHEHHOEe ABMxkeHue. ['paduxu
3aBUCUMOCTU KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, yTH U MEPEMEILCHUS MaTEpUATIbHOM
TOYKH OT BPEMEHH.

CBoOoaHoe mazieHre. Y CKopeHre CBOOOTHOTO IaICHHUS.

KpuBonmmHueitHoe nBukeHue. JIBUKEHHE MATEPUATBHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM O MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHWHAs CKOpOCTh. [lepuon
U yacTota oopamieHus. LleHTpocTpeMuTenbHOe yCKOpEHHE.

TexHuueckue yCTpOMCTBa MU MPAKTUYECKOE MPUMEHEHHUE: CIUJIOMETP, JBUKCHHUE
CHapsI0B, LICTIHbIE U PEMEHHBIE MEpE/Iayu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTPALUS KHUHEMAaTHYECKHX XapaKTePUCTUK
JBUYKEHUS.

[IpeoGpazoBanue ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[laneHnue Ten B BO3AyXe U B pa3peskKeHHOM MTPOCTPAHCTBE.

HaGmronenne nABWKEHHWsS Teia, OPOIIEHHOTO TOJ YriIoM K TOPHU30HTY |
TOPU30HTAIIBHO.

N3mepenne yckopeHuss CBOOOTHOTO ITaICHUS.

Hamnpagienue ckopocTH Ipy ABUKEHUHU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

N3ydeHne HEpaBHOMEPHOTO JABMIXKEHHUSI C LIEJIbIO ONpENENIeHUs] MIHOBEHHOM
CKOpOCTH.



UccnenoBanne COOTHOMIEHHS MEXAY IMYTSIMH, NOPOWJAEHHBIMH TEJIOM  3a
MOCJIEIOBATENBHBIEC PABHBIE MPOMEXKYTKH BPEMEHU MIPU PABHOYCKOPEHHOM JBHKEHUH C
Ha4yaJbHOM CKOPOCTBIO, PABHOW HYIJIIO.

Tema 2. /lunamuka

ITpuaiun otHocurensHocTh [Mamunes. Ilepsbii 3akoH Herotona. MHepuuanbHbie
CHUCTEMBI OTCUYETA.

Macca tena. Cuna. [lpuniun cynepno3uiuu cui. Bropoit 3akon HeroToHa mist
MaTepUANBbHOW TOUYKH. Tpernit 3akoH Hpr0TOHA 111 MaTepUANBHBIX TOYEK.

3akoH BceMUpHOTo TiaroteHus. Cumna tsbkectu. [lepBas kocMuyeckas CKOPOCTb.

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

Tpenue. Buaesl Tpenus (mokosi, ckoibxkeHus, kadenus). Cwia tpeHusa. Cyxoe
Tpenue. Cusa TpeHUs CKOJbXEHUs U cuiia TpeHus nokos. Kospdunuent tpenus. Cuna
CONPOTHUBIICHUS MPU IBUKCHUU TEJA B )KUJKOCTH WJIU rase.

[locTynarenapHOE U BpalaTeabHOE JBUKEHHUE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CUJIbI OTHOCUTENIBHO OCH BpaleHus. [1neuo cumbl. YCaoBusa paBHOBECHS
TBEPAOIO Tea.

TexHuueckue yCTpoMCTBa U MPAKTUUECKOE TPUMEHEHHUE: TTOAIIUITHUKY, JBUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBNeHNE NHEPLIVH.

CpaBHEeHUE MacC B3aMMOJICHCTBYIOIINUX TEN.

Bropoit 3akon HeroToHa.

HN3smepenue cuil.

CnoxeHnue cui.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT AehOpMaIIHH.

HegecomocTts. Bec Tena npu yCKOpEeHHOM NOABEME U TIAJICHUU.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamoprsie pabomel

N3ydyeHne nBHXKEHHUsI Tella IO OKPYKHOCTU IIOJ JIEUCTBHEM CHUJIbI TSKECTU U
YIPYIOCTH.

N3mepenne KECTKOCTU NPYKUHBI.

N3mepenune koddunrmeHTa TpeHUS CKOJIbKCHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NMnynbc MatepuanbHOW TOYKU (T€Ja), CUCTEMBI MaTE€pUaIbHBIX ToYeK. MMmylbe
CWIbl M WM3MEHEHUE HMIYyJIbca Tella. 3aKOH COXpPaHEHHs] UMIlyJbca. PeakTuBHOE
JBHKECHUE.

PaGota cuibl. MOIITHOCTB CHJTBI.

Kunernueckass »Heprusi MarepuaibHOM Touku. Teopema 00 U3MEHEHUU
KUHETUYECKOWU SHEPTHUH.

[lorenuuanbuas sHeprus. lloTeHuuanbHasg 3HEprusi ynpyro aedopMUpPOBaHHOMN
npyxusbl. [loTeHIManbHas SHEPTrus Teaa BOJIU3U MOBEPXHOCTU 3EMIIH.



[loTeHnManbHble U HEMOTEHUMANbHbIE CHIbl. CBs3b paOOThl HEMOTEHIUAIbHBIX
CHJI C H3MECHEHMEM MEXAHMYECKOM OHHEPrMU CHCTEMBI Tell. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPIUU.

YIpyrue U Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpOWCTBA U IIPAKTUYECKOE IIPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIM [IUCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE BHKEHUE.

[lepexoa MOTEHIMATBLHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3ydenune 3akoHa COXpAHEHUSI MEXaHUYECKOU IHEPTUMU.

N3yyenue paBHOBECHS TeJla MO IEMCTBUEM HECKOJBKUX CHUIL.

Paszpnen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIO)KEHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM M HX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkeHue. Jubdysusa. Xapakrep ABUKEHUS U
B3aMMOJICMCTBUSl YacCTHUIl BenlecTBa. MoJenu CTPOEHUs Ta30B, KUJIAKOCTEH U TBEPABIX
Ted U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE ATHUX Mojeied. Macca u pasmepsl
mounekyn. KonnuectBo Beniecta. [loctossHHas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u e€ wusmepenue. lllkana Temmeparyp
Lenbcus.

Mogens uaeanbHoro rasa. OCHOBHOE YypaBHEHUE MOJEKYJISPHO-KMHETUUYECKOU
TEOPUHU HJICATLHOTO ra3a. AOGCOIIOTHAs TeMIepaTypa Kak Mepa CpeHel KHHETHYEeCKOM
SHEPTUM TEIUIOBOTO JBMKEHUS 4dacTul] rasza. [llkama temmnepatyp KenbBuHa. ['a3oBbie
3aKkoHbl. YpaBHeHHe MenneneeBa—Knanelipona. 3akon JlansToHa. M3ompouecchl B
UJICIBHOM Tra3e ¢ MOCTOSTHHBIM KOJMYECTBOM BelecTBa. [ paduueckoe npeacraBiecHue
M30MPOIIECCOB: U30TEpPMa, H30X0pa, u300apa.

TexHuuyeckue yCTpoHCTBa U MPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnseIThI, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHUE BellecTBa, Gororpaduu MOJIEKY
OPTaHUYECKUX COCTMHCHUU.

OmnpbiTel 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JIBHKEHUS.

Mogens onbita ITepHa.

OnbIThL, T0KA3bIBAIOIINE CYIIECTBOBAHUE MEXMOJICKYIISIPHOTO B3AaUMOACHCTBHSL.

Mojenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHHS I'a3a HA CTEHKHU COCy/aa.

OnbITel, WUIIOCTPUPYIOLIME  YpPaBHEHUE  COCTOSIHUSI — HJEallbHOIO  rasa,
M30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, iabopamoprsie pabomol

OnbITHas npoBepka 3akoHa [ eii- JIroccaka.

Tema 2. Ocnoebl mepmoounamuxu



TepMonuHamuueckass cuctema. BHYTpeHHs DHEprus TEPMOAMHAMUYECKON
CUCTEMBI M cnocoObl €€ u3MeHeHusa. KomumdecTBo TemnoTsl U pabota. BHyTpeHHsA
SHEPIusi OJJHOATOMHOTO MJAEAJBHOrO rasa. Buasl Temonepenadn: TEMIONPOBOIHOCTb,
KOHBEKILIMS, U3JIyYEHHE. Y IeNbHAs TEIUIOEMKOCTh BelleCcTBa. KonMuecTBO TEMIOTHI pH
TEIIoNnepe1aye.

[lonstue 00 anmuabatHomM mpouecce. IlepBblii  3aKOH  TEPMOJMHAMMKHU.
[IpumeHeHune mnepBOro 3aKOHA TEPMOJMHAMHUKMA K wu3ompoueccaMm. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh MpoIeccoB B MPUPOJIE.

TernnoBeie MamuHbl. [IpuHIUNB gelcTBUS TEIUIOBBIX MamivH. [IpeoOpazoBanus
SHEPruM B TEIUIOBBIX MalMHaX. KodpdUIMEeHT Moie3HOro AeWcTBHUs TEIIOBON
mamuHbl. Hukn KapHo m ero kodd@uuueHT mosie3HOro AeUcTBHs. DKOJOTUYECKHE
npo0JIEMbl TEIIOIHEPTETUKH.

TexHuueckne yCcTpoMCTBa U NMPAKTUUYECKOE NMPUMEHEHUE: JBUTATENb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAMJIBHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3meHeHre BHYTPEHHEW PHEPrUM Tesa MPU COBEPIICHUH PaOOThI: BBIJIET MPOOKH
u3 OYTBUIKH TOJ] IEMCTBUEM CKAaTOTO BO3yXa, HarpeBaHue s¢upa B JaTyHHOU TpyOke
nyTéM TpeHUs (BUICOIEMOHCTPAIIHS).

W3meHeHne BHyTpEeHHEN SHEPruu (TeMIepaTyphl) TeNa MpHU TEIUIonepeaaye.

OnpIT 110 a11abaTHOMY PACHIUPEHHIO BO3/TyXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mopenu mnapoBoii TypOWHBI, ABUTATENss BHYTPEHHErO CrOpaHUs, PEAKTHUBHOTO
JIBUTATEJIS.

Tema 3. Acpecamnuie cocmosanusa eeujecmea. Dazoevie nepexoonvl

[lapoobpazoBanne u KoHaeHcanus. Hcmapenue u kuneHue. AOCOIIOTHas H
OTHOCUTEJIbHAsA BJAXHOCTb BO3Ayxa. HacelmenHbld mnap. VYxaenbHas TeIwioTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe temo. Kpucrammmueckue u amopdHbIe Tema. AHHU30TPOIHUS CBOWCTB
kpuctamioB. JKunkue Kpuctamwibl. CoBpemMeHHble Marepuanbl. [lnaBienwe wu
KpUCTaITU3anus. Y nenpHas Teruiora miasneHus. Cyomumanus.

VYpaBHeHHE TEMJIOBOI0 OanaHca.

TexHuuecknue yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: TUTPOMETPp H
MICUXPOMETP, KaJOPUMETP, TEXHOJIIOTUU MOJYYEHUSI COBPEMEHHBIX MaTe€puaioB, B TOM
YKUCJie HAHOMATEPUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX MapOB.

Kunenuve npu noHWKEHHOM J1aBJICHUHU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmronenne HarpeBaHus U MJIABJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Pazgea 4. JaekrpoauHaMuKka
Tema 1. Inekmpocmamuxa



DJIeKTpr3auus Tel. DNEKTPUYECKUU 3apsia. JlBa BuAa 3JIEKTPUUECKUX 3apsioB.
[TpoBOHMKH, AMAAEKTPUKA U MOIYHNPOBOJHUKHU. 3aKOH COXPAHEHHUS AJIEKTPHUUYECKOTO
3apsaa.

B3anmopeiictBue 3apsnoB. 3akoH Kymona. ToyedHbl AlEKTpUYECKUR 3apsii.
Onekrpuueckoe  noJsie.  Hanpsok€HHOCT — anexktpuueckoro  noisisd.  lIpuHinun
CYNEPIIO3ULUH JICKTPUUECKUX MOJEH. JIMHUN HANPSKEHHOCTHU JIEKTPUUYECKOTO TTOJIS.

PabGora cun snexkrpoctarndeckoro mnoss. [lorenmuan. Pa3HOCTh MOTEHIIMANOB.
[IpoBOJHMKM ¥ AUAPIAEKTPUKA B JJIEKTPOCTATHYECKOM Tone. JludnmekTpuueckas
MPOHUIIAEMOCTb.

OnektpoéMkocTh. KoHaeHcatop. ONEKTpOEMKOCTh IIOCKOTO KOHJEHCATOpa.
DHeprus 3apsiKEHHOr0 KOHIEHCATOpa.

TexHuueckue yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOII,
ANEKTPOMETP,  DIJEKTPOCTATUYECKas  3allluTa,  3a3eMJICHHE  3JIEKTPOINpPHOOpPOB,
KOHJICHCATOP, KOMMPOBAIbHBIN anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIUII JEUCTBUS IIEKTPOMETPA.

B3aumopelicTBrue HA3IEKTPU3OBAHHBIX TEI.

DIIEKTPUUECKOE TIOJI€ 3APSIKEHHBIX TEJl.

ITpoBOJHUKH B 3JEKTPOCTATUUECKOM IMOJIE.

DneKkTpocTaTuyecKas 3amuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUJIOIIAJH IUIACTHH,
PAcCTOSHUSI MEXAY HUMH U AUIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCATOpA.

Tema 2. Ilocmoannwiii 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DJIEKTPUUYECKUM TOK. Y CIOBUS CYILIECTBOBAHUS AJEKTPUYECKOTO TOKa. MICTOUHUKH
Toka. Cuna Toka. [TocTosIHHBIN TOK.

Hanpsixenne. 3akon Oma i1 yyacTka 1eTu.

DNEeKTPUUECKOE  CONPOTUBIEHUE.  YIEIbHOE  CONPOTUBIECHHUE  BEIIECTBA.
[locnenoBaTenpHOE, NapaILIEIbHOE, CMEIIAHHOE COEJMHEHUE POBOJHUKOB.

PaGora  amexktpuueckoro  Toka.  3akoH  JDxoynms—Jlenma.  MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIIAsl CUjla U BHYTPEHHEE COMPOTUBICHHE MCTOYHUKA TOKAa. 3aKOH
Oma 1151 moTHOM (3aMKHYTOM ) JIEKTpUUecKol 1enu. KopoTkoe 3aMbIKaHUE.

DNEeKTpOHHAsI MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTH COMNPOTHBIICHUS
METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOJUMOCTb.

DneKTpuuecKuil TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOCTBEHHAs U MPUMECHAs MPOBOJAUMOCTD MOIYIPOBOJHUKOB.
CaoiicTBa p—n-niepexoaa. [lonynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpuYeckuidi  TOK B pacTBOpax W paciulaBaXx  3JEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOIUALIUS. DIEKTPOIN3.

DIIEKTpUYECKU TOK B razax. CamMOCTOSTENIbHBIM M HECAMOCTOSITENIBHBIN pa3psil.
Monnus. [1na3zma.



TexHuueckne ycTpouCTBA U MPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOUHUKHU TOKA, 3JIEKTPOHATrPEBATEIbHBIE MPUOOPHI, JEKTPOOCBETUTEIbHbBIE
npuOOpbl, TEPMOMETpP  COMPOTUBICHMS, BaKyyMHBbIH JOHOJ, TEPMHUCTOPHI U
(b oTOpE3UCTOPHI, MOITYNPOBOJHUKOBBIN IHO/I, FaTbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBIICHHUS UWJIMHAPUYECKUX MPOBOJHUKOB OT JUJIMHBI,
IJIOIIA/IH MOTIEPEYHOTO CEYEHUs U MaTepHraa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

IIpsmMoe  m3mepeHue  INEKTpoABMXKYHIed  cuibl. KopoTkoe — 3aMblKaHUE
raJjbBaHUYECKOT0 AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIICHHS METAJJIOB OT TEMIIEPATYpPHI.

IIpoBOAUMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pasps U IPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJAUMOCTD THO/IA.

Yuyenuueckuii sxcnepumenm, nabopamoprsie pabomel

ITocnenoBaTenpHOE M AapaUIEIbHOE COEAUHEHHS IPOBOIHUKOB.

N3mepenue O./1.C. 1 BHYTpEHHETO CONPOTUBIICHHUS] ICTOYHUKA TOKA.

HaGmonenue anexktposnusa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Kiacce ocymecTBiseTcs ¢ y4éTom
coJiep KaTeNbHbIX MEXKIPEIMETHBIX CBSI3€d C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnvle nouamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAY4YHOT'O
MO3HAHUS: SABJICHUE, HAYYHBIA (PaKT, TUmoTe3a, puanyeckas BEJIMYMHA, 3aKOH, TEOPHS,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelnieHue CHUCTEMbl ypaBHEHUH, JUHEWHas (yHKIusA, mapadona,
runepoosa, ux rpaguku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIMH: CHHYC, KOCHHYC,
TAHIEHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U HX
IPOEKIMU Ha OCU KOOPAUHAT, CII0)KEHUE BEKTOPOB.

buonoeus: mexannyeckoe IBHKEHHE B JKHMBOW mpupone, auddysms, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHW3MOB (BUABI TEIUIOTNEpENadH, TEIUIOBOE PABHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: NUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XKUJIKOCTEM U Ta30B,
ANEKTPUUYECKUE CBOMCTBA METAIIOB, SJIEKTPOJIUTHYECKAS JUCCOLMALINS, IallbBAaHUKA.

l'eoepacghus: BNaXXHOCTb BO3/IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonoeus: mpeobpa3oBaHUE IBUKEHUN C HCIOJIB30BAHHEM MEXAHM3MOB, YUET
TPEHUsI B TEXHUKE, MOJUIMIIHUKU, UCIOJIb30BAaHUE 3aKOHA COXPAHEHUs HMMIyJibca B
TEXHUKE (pakeTa, BOJOMET U JIPyTHe), JBUTATeb BHYTPEHHETO CrOpaHus, MmapoBas
TypOuHa, OBITOBOM  XOJNIOAWJIBHHUK, KOHAWIIMOHED, TEXHOJOTHUU  TOIYYCHUS
COBPEMEHHBIX MaTepHajioB, B TOM YHCJE HAHOMATEpHAIOB, W HAHOTEXHOJIOTHH,
AJIEKTpOCTATUYECKAsl 3alllMTa, 3a3€MJICHHE HJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN



MPUHTEP, DJEKTPOHATrPEBATEIbHBIE MPUOOPBI, AIEKTPOOCBETUTENbHBIE MPUOOPHI,
rajbBaHUKa.

11 KVIACC

Paznen 4. JiaekTpoguHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAA UHOYKYUA

IlocTosiHHBIE MarHuThl. B3anMoJeNUCTBUE IOCTOSHHBIX MAarHuTOB. MarHuTHOE
rnosne. BekTop MarHUTHOM WHAYKUUU. lIpMHIMO CyNepno3UIMM MAarHUTHBIX IIOJIEH.
Jluaun MarHuTHOM wuHAYKUMU. KapTuHa /AWMHUM MarHUTHOM WHAYKUUM TIOJS
ITOCTOSTHHBIX MarHUTOB.

MarauTtHoe 1noJie NMPOBOJHUKA ¢ TOKOM. KapThHa JMHHMI WHIAYKIIMA MarHUTHOTO
nojisi JJIMHHOTO MPSAMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBIEBOTO MPOBOJIHUKA,
KaTylKu ¢ TOkoM. OnbIT Opcrena. BzanmoaeincTeiue mpoBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOJ1yJIb U HallpaBJICHUE.

Cuna Jlopennia, €€ Moayiab U HampaBlieHUE. [[BUKeHHE 3apsHKEHHOW YacTHUIbI B
OJTHOPOJTHOM MarHuTHoM noJie. Pabora cuibl Jlopenna.

SBieHNE BIEKTPOMArHUTHOM MHAYKIUU. [I0OTOK BEKTOpa MarHUTHOW WHIYKIMH.
DIIEKTPOABWKYIIAS CUJIA UHAYKIIUU. 3aKOH 3JICKTPOMAarHuTHOM uHaykiuu Dapajes.

BuxpeBoe nanekTpuyeckoe moJie. OJEKTPOABIXKYIIAS CUJa HWHIAYKIUU B
ITPOBOJIHUKE, IBUKYILIEMCS TTOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[TpaBuiio Jlenna.

NHayKTUBHOCTB. SIBnenue CaMOMWHIYKIIHH. DIIEKTPOABUKYIIAS cuia
CaMOWHIYKIIHH.

DHEpPrusi MarHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHu4yeckre yCTpOMCTBA M IMPAKTHYECKOE NMPUMEHEHHE: MOCTOSSHHBIE MAarHUTHI,
BJIEKTPOMATHUTBHI, AJIEKTPOABUTATENIb,  YCKOPUTEIHW  DJIEMECHTApPHBIX  YaCTHII,
WHIYKIHUOHHAS T€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKJIOHEHHE JICKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUY UHAYKIUA MarHUTHOTO IOJIS.

B3anmopelictBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHHE 3IEKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTh JJICKTPOABIIKYIIIEH CHJIBI HMHIYKIMH OT CKOPOCTH HW3MEHEHUS
MarHuTHOTI'O MOTOKA.

SIBeHre CaMOMHIYKIIHUH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

Habmronenue qercTBUST MAarHUTHOTO TOJIS HA TOK.

N3yueHue 351eKTpOMarHuTHOM UHIYKIWH.



Paspnen S. KosnedOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUMHbIE KOJ1€0AHUA

KonebarenbHas cucrema. CBOOOIHBIE MEXaHUYECKUE KoJleOaHus. ["'apMoHnyeckue
konebanus. [lepuona, yactora, ammuryaa u ¢asza konedanuil. [IpyKUHHBIM MasTHUK.
MaremaTuyeckuii MasTHUK. YpaBHEHHE TrapMOHUYECKUX Konebanuil. I[IpeBpaiienue
SHEPIUM NPU TAPMOHUYECKUX KOJICOAHUSX.

KoneGarenpubiit  koHTYp. CBOOOJHBIE DJIEKTPOMArHUTHbIE  KoJieOaHHUS B
UJeaNbHOM KOJEOATeNTbHOM KOHType. AHJIOIMs MEXIy MEXaHUYECKUMH H
ANEKTPOMArHUTHbIMU KosieOanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI YHEPTUU B
UeaIbHOM K0Je0aTebHOM KOHTYpE.

[IpencraBienne o 3arTyxalIIUX KojeOaHUsIX. BBIHYXIEHHbIE MEXaHHYECKHe
kosneOanus. Pezonanc. BeiHyX/1€HHbIE 2IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennblii TOK. CHHYCOMIAIBHBIN IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U JEHCTBYIOLIEE 3HaYE€HUE CUIIbl TOKA U HAIPSKEHHU .

Tpancdopmartop. IlpoumsBonactBo, mnepenaya u MOTpeOICHUE DIECKTPUUECKOM
SHEpPruM. OKOJOTMYECKME PHUCKH MpPH IPOU3BOJACTBE AeKTpodHeprun. Kynbrypa
UCIIOJIb30BaHUS DJIEKTPOIHEPTUU B MOBCEHEBHOM KU3HU.

TexHuuyeckue yCcTpoWCTBa M MPAKTHUECKOE MPUMEHEHHE: DJIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKA, TUHUU IJIEKTPONEPEaAY.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJieOATENbHOW CHUCTEMBbI  (TMPYKUHHBIA WM
MaTeMaTU4YE€CKU MasiTHUK).

HaGmronenue 3aTyxaronumx KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKJIEHHBIX KOJICOaHUH.

Ha6monenue pe3onanca.

CB0OOHBIEC JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuwuiorpaMMbl  (3aBUCMMOCTH CHJIBI TOKA M HAIpPSOKEHUS OT BPEMEHM) A
AIEKTPOMArHUTHBIX KOJICOAHUIA.

Pesonanc mnpu  mociaegoBaTEIbHOM — COCIMHEHUMM  PE3UCTOpa,  KATYIIKHU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUM 3JIEKTPOINEePeIayu.

Yuyenuueckuii sxcnepumenm, iabopamoprsie pabomol

N3mepenune yckopeHusi CBOOOIHOTO MaIeHUs MPY MTOMOIIY MasiTHUKA.

Tema 2. Mexanuueckue u 3.1eKmpoMazZHUMHbIE GOTIHbL

MexaHnueckue BOJIHBI, yclIOBHSL — pacnpocTpaHeHus. Ilepuoa. CkopocThb
pacripocTpaHeHuss W JOnuHa BojHbl.  [lomepeuHble ©  MPOJOJIbHBIE  BOJIHBI.
WNuTtepdepermms n nudpaxius MEXaHUIECKUX BOJH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. YCIIOBHSl M3JYyYEHHUS] DIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentauusi BektropoB E, B, V B anextpomarnutHoil BosiHe. CBoiicTBa
AJEKTPOMArHUTHBIX BOJH: OTpaXeHUE, MpeloMIIeHUe, Moispu3anus, audpaxuus,
unrepdepennusi. CKOpoCTh 3MEKTPOMATHUTHBIX BOJIH.



[[Ixkana »JIEKTPOMArHUTHBIX BOJH. [IpuMEHEHME HIEKTPOMATHUTHBIX BOJH B
TEXHUKE U OBITY.

ITpuHIMIIBI pagUOCBA3U U TeleBUACHU. Paguonokanus.

DJIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTPOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUWAarHOCTMKA B TEXHUKE WM MEAUIUHE, paaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U MTPOJOJIBHBIX BOJIH.

Koneobmomeecs Teno Kak MCTOUYHUK 3BYKA.

HaGmonenue oTpaxkeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHiiuu u 1uppakiiu MEXaHMIeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHne cBA3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW U 4aCTOTOM
KoJeOaHuM.

HccnenoBanne CBOWCTB AJEKTPOMArHUTHBIX BOJIH: OTPAXKEHHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakius, tHTephepeHIus.

Tema 3. Onmuxka

I'eomerpuueckass onrtuka. IIpsaMonuHelHOE  pacnpoCcTpaHEHHE  CBeTa B
ogHopoaHou cpexe. JIyu ceera. ToueuHbI HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKkOHBI OTpakeHUs cBeTa. [locTpoeHue u300pakeHUU B
IJIOCKOM 3€pKajie.

[Ipenomienue cBera. 3aKOHBI TMpeIOMIICHUs cBeTa. AOCONIOTHBIA TOKa3aTelb
npenomieHus. llomHoe BHyTpeHHee oTpaxeHue. llpeaenpHbli  yroa MOJIHOTO
BHYTPEHHETO OTPAKECHUS.

Hucnepcust ceeta. ClnoxHBIM cocTaB Oenoro ceera. L[Ber.

Cobuparomue u paccenBaroniue JuH3bl. ToHkas nuH3a. DOKycHOE paccTosHUE U
ONTHYECKass cuja TOHKOW JMH3BL. IlocTpoeHne wu300pakeHUH B COOMpAONIUX U
paccenBaronX JuH3ax. Popmyra TOHKOMU JUH3BL. Y BEJIMUYCHUE, 1aBaEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. UuTepdepenmnus cseta. KorepeHTHbIE UCTOYHUKH. Y CIOBUS
HAOJIOICHUSI MAaKCUMYMOB MU MHUHUMYMOB B MHTep(EPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa csera. [udpaknmonnas pemérka. YcCiIoBUe HAOIIOACHUS TJIABHBIX
MaKCHUMYMOB TP NaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AUPPAKITMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnuecknue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHWE: O4YKH, JIyIa,
doToamnmapar, TPOSKIIMOHHBIN ammapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAsI OITHKA,
nudpakIuoOHHAs PemIEéTKa, MOISIPOUSI.

Jlemoncmpayuu

[IpsmonHEHOE  pAacHpOCTpPaHEHHE, OTPAXKEHUE W MPEIOMIIEHUE  CBETA.
Onrtuueckue npudopsI.

[TonHOe BHyTpeHHEE OTpakeHrue. Moienb CBETOBOAA.



HccnenoBanne cBOWCTB U300paKeHU B JIMH3AX.
Mopenu MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHunn cBeta.

HaGmonenue nudpakuuu cBera.

HaGmronenue nucnepcuu ceera.

[lonydyenue cekTpa ¢ MOMOIIbIO IPU3MBI.
[lony4yeHue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHONW PEMIETKH.
Habmonenue noisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomsi
N3mepenue nokaszaTess NpejoMIICHUs CTEKIIa.
UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.
HaGmonenue nucnepcuu cBera.

W3mepenue JUIMHBI CBETOBOM BOJIHBI.

Pa3zpnesn 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH

['paHuIlbl TPUMEHUMOCTH Kiaccuuecko mexaHuku. [locTynaTsl crnenuanbHON
TEOPUU OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJIYJSI CKOPOCTHM CBETa B BaKyyMe,
NPUHIIMIT OTHOCUTEJIbHOCTH DUHIITEHHA.

OTHOCUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMeIJICHHE BpPEMEHU U COKpAILEHUE
JUTMHBI.

DOHeprus ¥ UMITYJbC PEIATUBUCTCKON YaCTULIBI.

CBsI3p Macchl C PHEPrHMed U HMITYyJbCOM PEJIATUBUCTCKOM YacTULIbl. DHEprus
HOKOSI.

Pa3nen 7. KBanToBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®oronsl. Popmyna [lnanka cBs3u sHepruu QPoToHA C €ro YacTOTOW. DHEPrus u
UMITYJIBC (DOTOHA.

OtkpeiTie u uccnenoBanue Qorordpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dororddexra. VYpaBHeHue OiiHmrerHa 181 (orodddexra. «KpacHas rpaHHIIa»
dotorddexra.

JlaBnenue ceeta. OnbiTe! [1. H. JIeGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuueckre yCTpoWicTBAa U MPAKTUYECKOE TNPUMEHEHHE: (OTOIJIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(dekT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHENTHETO (hoTodddekra.

Ceeroguo.

Conneynas Oartapes.

Tema 2. Cmpoenue amoma

Mopgens atoma Tomcona. OmnbiTel Pesepdopaa mno paccessHUIO o -4acTHil.
[Inanerapnas monens aroma. [loctynatel bopa. M3nyuenune u mormioimeHue (GOTOHOB



IIpU NIEPEXO0JIe aTOMa C OJHOr0 YPOBHS DHEPIUM Ha Apyrou. Buael crektpos. Cnektp
YPOBHEH DHEPTUHU aTOMa BOAOPOAA.

BonHoBeie cBoiicTBa uactuu. Bomnbel ae bpoina. KopnyckynspHO-BOTHOBOM
TyaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckue yCTpOMCTBa M NPAKTUYECKOE IPUMEHEHUE: CIIEKTpajbHbIM aHaiu3
(CIEKTPOCKOIT), Ja3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenue nuHedyaThiX CIEKTPOB U3ITYUECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoprsie pabomol

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIUE CIIOXKHOCTh CTpoeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OmnbIThl Pe3epdopna mo ompeneneHuro cocTaBa paJdOaKTUBHOTO
uznyuenus. CoiicTBa anbda-, 0eTa-, raMmma-u3inydeHus. Bnusinue paairoakTUBHOCTH Ha
YKVBBIE OPTraHU3MBI.

OtkpeiTHe mTpoTOHa U HelTpoHa. Hyknmonnas wmoxens sanpa ['eitzenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIeKTPOHHBIM W MO3UTPOHHBIN Oera-pacmaa. ['amMmma-usnmydeHue.
3aKOH paJMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SAnepnsie peakuuu. JleneHue u cUHTE3 SAEP.

Anepnsiii peakrop. Tepmosiaeprsiii cuuaTe3. [IpodiieMbl ¥ TEPCIIEKTUBHI SICPHON
SHEPIreTUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHOM SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertobl HAOJIIOICHUS ¥ PETUCTPALIUN AIIEMEHTAPHBIX YaCTHII.

dyHIaMeHTaIbHbIe B3auMoeicTBUSA. EAMHCTBO (hu3nyecKoi KapTUHBI MUpa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHME: J03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIIUX YACTHIL.

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbel pa3BUTHS acTpoHOMUHM. [IpuUKIagHOE W MHUPOBO33PEHUECKOE 3HAUYCHHUE
ACTPOHOMUH.

Bup 3Bé3nHoro Heba. Co3Be3nusi, SpKUe 3BE3IbI, TUIAHETHI, KX BUJIUMOE JBHKCHUE.

ComnHeunas cucrema.

Connne. ConHevHas akTUBHOCTh. MicTrounuk sHeprun CoJiHIa U 3BE3]T. 3BE3MBI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlnarpaMma «CIEeKTpaabHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI
TJIaBHOH IIOCICAOBATEIBHOCTH. 3aBHCHUMOCTH «Macca — CBETUMOCTBY IIISI 3BE3]



IJIABHOM  TMOCIENOBAaTENbHOCTH. BHyTpenHee cTpoeHne 3BE3n. CoOBpEeMEHHBIE
MIPEACTABIEHUS O MPOUCXOKICHUH U 3BoJIrouMy CoJTHIA U 3BE3/. DTallbl )KU3HU 3BE3 .

Mnineunsiii Ilyte — nHama Ianaktuka. I[lomoxenume wu nBuwxenue ConHua B
lN'anaktuke. Tunsl ranaktuk. Paguoranmaktuku u xBazapbl. UE€pHBIE IOBIPHI B sApax
raJaKTUK.

Bcenennasi. Pacmmupenue Bceenennoi. 3axkon Xa06ma. Pasz0Oeranue rajgakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe n3nydeHue.

Macmtabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuuecxue nabnooenus

HaGmionenust HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX
OPUIIOXKEHU M JJI OTIpEeIeIeHHs] TTOJIOKEHHST HEOECHBIX 0OBbEKTOB HA KOHKPETHYIO AaTy:
OCHOBHBIE c03Be311s1 CEBEPHOTO MOMYIIAPUS U IPKUE 3BE3BI.

HaGmonenus B Teneckon Jlynsl, mianer, Mieunoro [lyTu.

O6o0maromee NOBTOPEHNE

Ponb ¢u3MKM ¥ aCTPOHOMUU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOH, COIUANTbHON U
ATUYECKON cepax NesITeTbHOCTH 4YeOBEKa, Pojib U MECTO (PU3MKH U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOUH KapTHHE MUpa, pojib (Pu3nyeckod Teopuu B (HOPMHUPOBAHUU
npencTaBieHuid 0 (GU3nYecKor KapTUHE MHUpPA, MECTO (PU3NYECKON KapTUHBI MHUpa B
oO01IeM psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUN O IPUPO/IE.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 kiacce ocyliecTBisercs ¢ y4éTom
coJiep KaTeNbHbIX MEXKIPEIMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH,
reorpaguu U TEXHOJIOTHH.

Meosicnpeomemnvle nouamus, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SABJICHHUE, HAYYHBIA (DaKT, TUMoTe3a, Pu3nyeckas BEJIMYMHA, 3aKOH, TEOPHs,
Ha0JII0/IeHNE, SKCIIEPUMEHT, MOICTMPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pelieHHEe CUCTEMBI yYPaBHEHHM, TPUTOHOMETPUYECKUE (PYHKITUU:
CHUHYC, KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOPbl M HMX HIPOEKIUMU HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB, MPOU3BOJHBIC
AIIEMEHTAPHBIX (DYHKIUH, TIPU3HAKU TOJ00MS TPEYTOIbHUKOB, ONPEIEeICHUE TUIOMIATN
Iockux puryp u o6bpéma Ted.

Buonocus: snexrpudeckue sIBICHUS B KUBOM MPUPOIE, KOJIeOATeIbHBIE TBUKEHUS
B KMBOM MPUPOJAE, ONTUYECKUE SBJICHHUS B JKMBOW IMPHUPOJIE, JCUCTBUE paJuallMy Ha
YKUBBIE OPraHU3MBL.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX TEI,
MEXaHU3Mbl 00pa30BaHUsl KPUCTALNIMYECKON PEeIIETKH, CIIEKTPAJIbHBINA aHAIN3.

l'eoepaghus: MarHUTHBIE TIONIOCAa 3€MIIH, 3aJIe)KH MarHUTHBIX Py, (OTOCHEMKA
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSICECHUM.

Texnonocua:  JTWHAM  DJIEKTpOIlEpenad, TIEHEepaTop IEPEMEHHOI0  TOKa,
AJIEKTPOJBUTATENb, UHAYKIIMOHHAS 1€4b, Palap, paAUONPUEMHHUK, TEJIIEBU30D, AHTCHHA,
tenepon, CBY-meub, MNPOEKIIMOHHBIM ammapaT, BOJIOKOHHAs OINTHKA, COJIHEYHAs
Oatapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Pu3WkKa» Ha YpPOBHE CpEOHETO OOIIEeTOo
oOpazoBaHusi (0a30BbIi YpPOBEHB) TOJDKHO OOECHEYUTh JIOCTHMIXKEHHE CIETYIONUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS ydeOHOro mnpenmera «Du3MKa» HTOJKHBI
OTpaxaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalIIMXCS  PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTpPEHHEH TMO3UIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIINH, MO3UTUBHBIX BHYTPEHHHX yOCXKICHH, COOTBETCTBYIOIIHNX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUICKOr0 OOIIEeCTBa, PACIIMPEHUE KUZHEHHOTO OIbITa
U OMmbiTa JEATETbHOCTH B TMPOIECCE peaau3alid OCHOBHBIX  HaIpaBJICHUN
BOCITUTATEIILHOU JIEATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKOW TO3UIMH OOYYAIOIIETOCs KaK aKTHBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUMUCKOTO OOIIECTBA;

IPUHSTHE TPaIUIIMOHHBIX o0111eueTI0BEYeCKUX T'YMaHUCTUYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

FOTOBHOCTh BECTHM COBMECTHYIO JEATEIBHOCTh B HHTEpPECAX TIPaxIaHCKOTrO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHu3allNyg;

YMEHHUE B3aMMOJIEHICTBOBATh C COI[MAJIbHBIMH MHCTUTYTaMU B COOTBETCTBUM C UX
(GYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TyMaHUTAapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUUCKOMN TPaKTaHCKON UACHTUIHOCTH, TAaTPHOTH3MA;

LHEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAaM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYalldi0 W TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHPYSACh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NESATENBHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

ACTETUYECKOE OTHOIIEHUWE K MHpY, BKIIOYash ACTETUKY HAy4YHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOU HAYKE;

5) Tpy10BOr0 BOCIIUTAHUSI:

WHTEPEC K pa3nu4yHbiM chepaM mpodecCHOHATBHON NEeATeTbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DM3UKOUM U TEXHUKOU, yMEHHE COBEPIIATH OCO3HAHHBIN BHIOOP OyyIIeii
npodeccuu U peanru30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHbl;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpa30BaHMIO B 00JacTH
bY3UKHM HA TPOTSHKEHUU BCEU JKU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh ~ JKOJOTHYECKOM  KYJIbTYpbl, OCO3HAHHE  IJI00AJIBHOIO
XapakTepa SKOJOTHYECKUX TPoOIIieM;

IUIAHUPOBAHUE U OCYIIECTBICHHUE JECHUCTBUM B OKPYKAIOWIEW CPENEe HAa OCHOBE
3HAHHU LEJIed YCTOWYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHUe ONbITa AEATEIBHOCTH JKOJOTMYECKOM HANpaBJIEHHOCTH HAa OCHOBE
MMEIOIIUXCS 3HaHUH 110 HU3HUKE;

7) HIEHHOCTH HAYYHOTO TMO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3HUECKON HAYKU,

OCO3HAaHHE LIEHHOCTU HAyYHOW AESATEIbHOCTH, TOTOBHOCThH B IMPOLECCE U3YUYEHUS
(U3MKK  OCYIIECTBIATh  MPOEKTHYID M  HCCJENOBATEIbCKYI0  JESATEIbHOCTD
WHJIUBUYaJbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIEe JeHCTBHSI

ba3oBble JiornyecKkue 1ecTBUA:

CaMOCTOATEIHLHO (OPMYIUPOBATH U AKTYaJIU3UPOBAThH MPOOIEMy, paccMaTpUBATh
€€ BCECTOPOHHE;

ONpENEeNATh UEIU JEATENIbHOCTH, 3a/JaBaTh MapaMeTpbl W KPUTEPUU HX
JOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEYHUS B PACCMATPUBAEMBIX (HHU3HMUECKUX
SABJICHUSX;

pa3pabaTbiBaTh IIJIaH pEIICHUS MPOOJEMBbl € YYE€TOM aHaIM3a HUMEIOIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIE€STEIBHOCTb, OIIEHUBATH COOTBETCTBHE PE3YIHTATOB
LEIsM, OLIEHUBATh PUCKU MOCIEACTBUMN 1€ TEIbHOCTH;

KOOPJIMHUPOBATh U BBITIONHATH PabOTy B YCIOBHSIX PEATbHOTO, BUPTYaTbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.

ba3oBble ucciaenoBaTe/ibCKue 1eHCTBUA:

BIIQJIETh HAYYHOM TEPMUHOJOTHEH, KIIOYEBBIMH MOHATHSIMU U METOJAMHU
buznuecKon HAyKu;

BJIaJICTh HABbIKAMHU Y4Y€OHO-UCCJIEAOBATEIbCKOM W MPOEKTHON JEATEIbHOCTH B
o0nmacT (PU3MKH, CIOCOOHOCTBIO W TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TIOWCKY
METO/IOB pENICHHs 3a7a4 (PU3NYECKOTO COACPKAHUS, NPUMEHEHUIO Pa3IMIHBIX
METOJI0B NTO3HAHMS;

BIIQJICTh BUJAMU JICSATEIBHOCTH IO T[OJYYEHUIO HOBOTO 3HAHUSA, €ro
MHTEpIpETALMU, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYalUAX,
B TOM YHCJIE IIPU CO3JaHUU YUEOHBIX TPOEKTOB B 00JaCTH (PU3UKWU;



BBISIBIISITH IPUYNHHO-CIICJCTBEHHBIC CBSA3U U aKTyaJM3UPOBATh 3a7a9y, BEIBUTATH
TUIOTe3y €€ pelIeHUs, HaXOIUTh apTyMEHTHI 7Sl JOKa3aTebCTBA CBOMX YTBEPKACHHIM,
3aJ1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAM3UPOBATH TIOJYYCHHBIE B XOJAC DPEIICHUS 3aJa4d Pe3yJIbTaThl, KPUTHUYCCKH
OIICHMBATh X JJOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIOBHUSX;

CTaBUTh M  (HOPMYIMPOBATH COOCTBEHHBIE 3aJayd B  00pa30BATEIBHOM
JESATEIHPHOCTH, B TOM YHUCJIC MIPU U3YYEHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh PUOOPETEHHBIN OIIBIT;

yMeTh TEPEHOCUTh 3HaHMA 1O (U3UKE B  MPAKTUYECKYI0  0OJacCTh
KHU3HEICSITETbHOCTH;

yYMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTCH;

BBIIBUTATh HOBBIC HJICH, MPEIaraTh OpUTrHHAIBHBIE TIOIXO0IBI M PEIICHUS;

CTaBHUThH MPOOJIEMBI U 33/1a4H, TOMYCKAIOININE ATbTEPHATUBHBIC PEIICHHS.

Pab6ora ¢ undgopmanmeii:

BJIQJICTh HABBIKAMM TMOJy4YeHUs HWHOOpPMAIMU (U3HUECKOTO COJACpPXKAHUI U3
WUCTOYHHKOB pa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBISITH TOWCK, aHalu3,
CUCTEMATH3allMI0 M WHTEPHPETAMI0 HWHPOPMAIMA PAa3IUYHBIX BHJIOB W (HOpM
IpeICTaBIICHUS;

OILICHUBATh JJOCTOBEPHOCTH NH()OPMAIINH;

UCII0JIb30BaTh CPEJCTBA WH(OPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pEIIEHHH KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX ¥ OpPraHM3AIlMOHHBIX 3a7a4 C
coONroiecHeM  TpeOOBaHWI  DPrOHOMHUKH, TEXHUKH OC30MAaCHOCTH, THTHEHBI,
pecypcocOepekeHHs, TPaBOBBIX M OATHYECKHX HOPM, HOPM HH(OPMAIMOHHON
0€e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COACPKAHHS B Pa3IMUHBIX QopMmaTax ¢ y4eTom
Ha3Ha4YCHUS WH(POpMAIMU W IIEJIeBOM ayJWTOPUHU, BBHIOMpas ONTUMAIBHYIO (HopMy
NPEICTABIICHUS U BU3YATH3AIIHH.

KoMMyHuUKaTHBHBbIE YHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBUSA:

OCYIIECTBIISITH OOIIIEHUE HAa YPOKaxX (PU3UKHU U BO BHE-YPOUHOU 1€ATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYAllUH U CMATYATh KOH(IUKTHI,

Pa3sBEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3pEHUS C HCIOJb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh M UCIOJb30BaTh IIPEUMYILIECTBA KOMAaHAHOM W WHIWBUAYaJIbHOU
paboTHI;

BEIOWpAaTh TEMATHKy W METOJBl COBMECTHBIX JEUCTBHM C y4ETOM OOIHMX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YICHA KOJUIEKTUBA;

MIPUHUMATh LEJIA COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUA MO €€ JTOCTHKEHUIO: COCTAaBIATh IUIAH JCWCTBUM, PACIPENEISITh POJUA C
y4€TOM MHEHUN YYaCTHUKOB, 00CYX IaTh PE3YyJIbTaThl COBMECTHOU pabOThI;

OLICHMBAaTh Kauye€CTBO CBOET0 BKJIAJa M KaXKJOro y4aCTHHKAa KOMaHJIbl B OOIIMI
pe3yAbTaT M0 pa3padOTaAHHBIM KPUTEPUSIM;

npeajaratb HOBBIE IPOEKTHI, OLEHWBAaTh MAEW C T[O3UMLUAH HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;



OCYHCCTBJIATh IMMTO3UTHBHOC CTPATCTHYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyalUAX,
IMPOABIIATH TBOPUCCTBO U B006pa)KeHI/Ie, OBITH WHHUIITMATUBHBIM.

PeryasiTuBHbIE YHUBeEpPcaibHbIe yueOHbIe 1elicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO ~OCYIIECTBIIATh IMO3HABATEIbHYIO JEATENbHOCTh B 00JacTH
(U3HKU U aCTPOHOMUHU, BBISBISATH MPOOJIEMBI, CTABUTh U (POPMYIIUPOBATH COOCTBEHHbBIE
3a/auu;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEHICHUs pacu€THBIX M KaueCTBEHHBIX 3a]ad,
IUIAH  BBINIOJIHEHMSI TPAKTUYECKOM paboThl C€ Yy4E€TOM HMMEIOUIUXCS PECYpCOoB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATIOYTCHHUIA;

JaBaTh OIICHKY HOBBIM CUTYAaIIHsIM;

pacimupsTh paMK1 yu4eOHOTO IpeIMeTa Ha OCHOBE JTMUHBIX PEMOUYTECHUH;

JenaTb  OCO3HAHHBIM  BBIOOp, apryMeHTHpoBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OILICHWBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAMIIMU B 00JacTU (PUBUKH,
MIOCTOSTHHO TIOBBIIIIATH CBOM 00Pa30BaTEIbHBINA U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIGHKY HOBBIM CHTYyallUsIM, BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTH,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIa/IETh HaBBIKAMHU TMO3HABATEIbHON pedIeKCMH KaK OCO3HAHHWS COBEpIIAEMBIX
JEHUCTBUHN U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB U OCHOBAHUI;

UCIIONIb30BaTh TNPUEMBI pedieKCHH I OLEHKH CUTYyallud, BBIOOpa BEpPHOTO
pelIeHHUS;

YMETh OLIEHUBATh PUCKH M CBOCBPEMEHHO MPUHUMATD PEIICHUS 10 X CHUKECHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JAPYrHX T[IpU aHaju3e pe3yjbTaToB
NEeSITEBHOCTH;

NPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMPU aHajIu3e pe3yiIbTaToB
JesITeNIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO IPYrUX HA OLIUOKH.

B mpouecce AoCTMXKEHMsI JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPaMMbl IO
bu3mke I ypoBHS  cpeaHero  obmero  oOpa3oBaHHMS y  00YyYarOIIMXCS
COBEPILIEHCTBYETCS YMOLIMOHAIILHBIN UHTEJUIEKT, IpeanoJaraomui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIONIETO CIHOCOOHOCTh MOHUMAaTh CBOE HMOLMOHAIBHOE
COCTOSIHHME, BUJIETh HAMPABICHUS Pa3BUTHsI COOCTBEHHON AMOLIMOHAIBLHOM cepbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpPETyJIMPOBAaHUsA, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTH 33 CBOE MOBEJICHHUE, CIIOCOOHOCTh a1alTUPOBATHCS K SMOIIMOHAIBHBIM
M3MEHEHUSM U MPOSIBISITh THOKOCTh, OBITh OTKPHITHIM HOBOMY;



BHYTPEHHEH MOTHMBALMM, BKJIIOYAKIOLIEH CTPEMIIEHHE K JOCTHKECHUIO LEIU U
yCIIEXY, OITUMH3M, WHULUATUBHOCTb, YMEHHUE JIEMCTBOBATH MCXOAAd U3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOMICH CIIOCOOHOCTh MOHHUMAaTh SMOIMOHAJIBHOC COCTOSHHC
JIPYTUX, YYUTHIBATh €0 MPU OCYIIECTBIECHUH OOIIEHUs, CIIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHUIO;

COITMAIbHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JIPYTUMU JIOIBMU, 3a00TUTHCSI, TPOSBIISITH UHTEPEC U pa3peniaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenuss B 10 kjacce mpeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poiab U MecTo (GU3UMKU B (POPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KApPTHUHBI MHUpPa, B pPa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKON JIESITEILHOCTH JIOJIEH;

YUUTHIBAaTh  TPAHUIIBl  NPUMEHEHUS  U3YYEHHBIX  (U3UYECKUX  MOJCIICH:
MaTepHualibHas TOYKa, MHEpLUaIbHAs cucTeMa oTcuéra, aOCONIOTHO TBEPAOE TeEO,
UJCANIbHBIM Ta3, MOJEIM CTPOCHHUS Ta30B, XUJAKOCTEH W TBEPABIX TEJN, TOUYCUHBII
ANIEKTPUUYECKUH 3aps]l IPU PEIIeHNN (PU3NUECKUX 3a]1ay;

pacno3HaBaTh (usuyeckue sABJICHUA (MPOIECChl) U OOBACHATH MX HAa OCHOBE
3aKOHOB MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA H
ANEKTPOJAVHAMUKHU: PAaBHOMEPHOE U PABHOYCKOPEHHOE IMPSMOJIUHEWHOE JBUXKEHUE,
CBOOOJIHOE TAZICHUE TeJ, JBUKEHHUE MO OKPY>KHOCTH, MHEPIIUS, B3aUMOJCHCTBUE Tel,
b dy3us, 6pOyHOBCKOE JBUXKEHUE, CTPOEHHUE KUJIKOCTEH M TBEPIBIX Tell, U3BMEHEHHE
o0béMa Ten Tpu HarpeBaHWU (OXJIAXKICHHUU), TEIUIOBOE pPaBHOBECHE, HCIApeHHeE,
KOHJICHCAllUs, IUIABJIICHHE, KpHUCTAIM3alUs, KHUIIEHUE, BIAXKHOCTh  BO3/yXa,
NOBBIIICHUE JABJICHUS Ta3a NPU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY
napaMeTpaMy COCTOSIHMSI Ta3a B H30MpOLEccaX, 3JEKTpU3alus T, B3aUMOJEHCTBUE
3apsi/iOB;

OMKCHIBATh MEXAaHWYECKOE JBWKCHHE, UCIHONb3yd (PU3NYECKUE BEIUYUHBI:
KOOpAMHATA, IyTh, NEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUja, UMITYJIbC
TeNna, KUHETHYeCKas JHEprusi, NOTCHIMAaIbHAs OJHEPrus, MexaHudeckas pabora,
MEXaHMYeCKasi MOITHOCTD; MPU ONKCAHUU MPABUIBHO TPAKTOBATH (PU3NYECKUN CMBICT
UCIIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHS U CJAWHHIBI, HAXOAUTh (HOPMYJIHI,
CBSI3BIBAIONINE JTAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU BEIUIHHAMM;

ONMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJN W TEIUIOBBIC SIBJICHMUS, UCIOJIb3YS
¢u3nueckre BeIMYMHBI: JABICHUE Ta3a, TEMIIepaTypa, CpeaHs sl KHHETUYeCKass YHEPTUs
XaOTUYECKOTO  JIBUKEHHS MOJIEKYJl, CpEIHEKBaApaTUYHAs CKOPOCTbh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS dHEPrus, padbora raza, KOd(PQGUIHUEHT TOJE3HOTO
JICHUCTBUS TEIJIOBOTO JIBUTATENS; MPH OMHUCAHWU MPABUIBLHO TPAKTOBATH (PU3UUYECKUM
CMBICJI HCTIOJB3YEMbIX BEJIMYHMH, UX OOO3HAUYECHHUS W E€UHUIIbI, HAXOAUTH (HOPMYIIbI,
CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C JPYTUMU BEJIMUUHAM;



OMHUCHIBATh HM3YYEHHBIE AJICKTPUUYECKUE CBOMCTBA BEIIECTBA U JIIEKTPUUYECKUE
SABJICHUST (MPOLECChl), MCHOJB3Ysl (PUMYECKUE BEIUYUHBI: DJICKTPUUYECKUM 3apsii,
ANEKTPUYECKOE T0JIe, HAMPSKEHHOCTD MOJIs, MOTEHIINAN, Pa3HOCTh MOTEHIMAIOB; MPH
ONMCAHWK TPABUIBHO TPAKTOBATh (PU3MUECKHI CMBICT HCIOJIB3YyEMBIX BEIMYUH, UX
0003Ha4YeHUSI U €IUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINUE JAHHYIO (PU3UYECKYIO
BEJIMYHMHY C IPYTUMH BEITHYHMHAMH,

aHATU3UPOBaTh (UBMYECKUE TPOLECChl U SIBJICHUSA, WCHOJB3Yys (U3UYECKUE
3aKOHBI U MPUHIIUIIBL: 3aKOH BceMupHoro tsrorenus, |, I u 11l 3akonst HetoTOHA, 3aK0H
COXpPAaHCHHUS MCEXaHMYECKOW DHEPruu, 3aKOH COXPAHCHHS WMITYJIbCa, TPUHITUII
CYNEpIO3UIIMA CHWJI, TIPUHIIAII PAaBHONPABHUS WHEPIHAIBHBIX CHCTEM OTCYETA,
MOJICKYJISIPHO-KUHETUUECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbIe 3aKOHBI, CBSI3b
CpeaHel KHWHETUYECKOM HHEPruu TEeIUIOBOrO JBIKCHHMS MOJIEKYJ C aOCOIIOTHOU
TEMIIEPaTypOU, MEPBBIA 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPAHEHHS DJICKTPUYECKOTO
3apsiia, 3akoH KysoHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0
MaTEMaTHYECKOE BBIPAKECHUE U YCIIOBHS (TPaHUIIbI, 00JIaCTH) IPUMEHHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIMIBI JACHCTBUS MAalluH, TPHOOPOB U TEXHHUYCCKHUX
YCTPOWCTB; pasziuuaTh YCIOBUS HX O€30MacHOTO HCMOJB30BAaHUS B TOBCEIHEBHOMU
YKU3HH;

BBITIOJIHSITh DKCIIEPUMEHTHI 110 UCCIIEAOBAHUIO (PU3MUECKUX SBIICHUM U MPOIIECCOB
C HCIIOJB30BAaHUEM INPSIMBIX M KOCBCHHBIX HM3MEPEHHUH, MPU 3TOM (GOPMYIHPOBATH
npoOjeMy/3agady W THUIOTE3y Y4YEOHOro OJKCIEpUMEHTa, COOupaTh YCTAaHOBKY W3
IIPEIOKEHHOTO 000PYI0BAHUSI, TIPOBOIUTD OMBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIIATH MPSAMbIE U KOCBEHHBIC U3MEpPEHUs (HPU3NUECKUX BEITUYUH, TIPH ITOM
BBIOMPATh ONTHUMAJIbHBIA CIOCO0 HM3MEPEHHS M HCIOJIb30BaTh HW3BECTHBIE METOJIbI
OIICHKH MOTPEITHOCTEH N3MEPECHUIA;

UCCJIE0BATh 3aBUCUMOCTH MEXIy (PU3MUECKUMH BEJIMUMHAMH C MCTIOJIb30BAaHUEM
IPSAMBIX U3MEPEHUM, TTPH ITOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3yJIbTAThHI
MOJIYYEHHON 3aBHCUMOCTH (PU3MYECKUX BEJIWYMH B BHJIE TaOIHUI] M TpadUKOB, JeIaTh
BBIBOJIBI 10 PE3YJIbTaTaM MCCIICIOBAHUS;

cobOmoaTh TpaBujiia 0E30MacHOr0 TPyJda MNPHU TMPOBEICHHH HCCICIOBAaHUN B
paMKax y4eOHOTO OJKCIIEpUMEHTa, Y4eOHO-HCCICAOBATEILCKOM H  MPOCKTHOM
NEATeIbHOCTH C HCIOJb30BAaHUEM H3MEPHUTEIBHBIX YCTPOMCTB W J1a0OpaTOPHOTO
000pyTI0BaHMS;

pemaTth pacdyéTHBIC 3aJayd C SBHO 3aJaHHON (DM3WYSCKOM MOJIEIBIO, MCIOJIB3YS
dbu3uvecKkue 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHajW3a YCIIOBHS 3aJa4d BHIOMPATH
(GU3UYIECKYI0 MOJCHb, BBIACIATh (U3UYCCKHE BEIMYMHBI B (HOPMYIBI, HEOOXOIUMBIS
TUIs €€ peleHus, MPOBOJIUTH PACUEThI M OIICHUBATH PEaTbHOCTD IMOJYYCHHOTO 3HAYCHUS
(br3UYIEeCKOl BEIMUNHBI;

pemarh KadeCTBCHHBIC 3aJlayd: BBICTPAMBATH JIOTHYCCKH HEIMPOTHBOPECUHBYIO
IIETIOYKY PpACCYKJISHWA C OINOpPOM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uIecKre SIBICHUS;

HCIIOIb30BaTh IPH PENICHWHM YYeOHBIX 3a7a4 COBPEMEHHBIC HH(POPMAIMOHHBIC
TEXHOJIOTUH JUISl TIOMCKA, CTPYKTYPUPOBAHHWS, HMHTEPIIPETAIIMH M TIPEICTABICHUS



y4eOHOM M HAy4YHO-NOMYJSpHOW HUH(OpMALUU, TMOJIYYEHHOHM M3  Ppas3InYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYaEMYI0 HH(OPMALHIO;

MPUBOJUTh TPUMEPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE MPOLECCOB OKPYXKAIOLIEro MUPA, B Pa3BUTUE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (U3MKE B MOBCEAHEBHOM >KMU3HU IS
oOecrieyeHusi 0€30MAaCHOCTH TpH OOpalleHuH C MNOpudopaMud U TEXHUYECKUMU
YCTPOICTBAMHU, HJii COXPAHEHHsI 30POBbS M COOJIIOJIEHHUS HOPM 3KOJIOTHMYECKOTO
MOBEJICHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpyMIE C BHIMOJIHEHUEM PA3IMUYHBIX COLUAIbHBIX POJeH, IIIaHUPOBATh
paboTy Tpymnmbl, palMOHAIBHO paCHpeAeNaTh OO0S3aHHOCTM U IUIAHMPOBATh
NEeSTENbHOCTh B HECTAHJIAPTHBIX CUTYAlMSIX, aleKBAaTHO OLEHUBATH BKJIAJ KaXIOT0 U3
YYaCTHUKOB I'PYIIIbI B PEIIEHUE pACCMaTPUBAEMOI MPOOIEMBbI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTDH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpPHUMEpPaX pojib M MeCcTo (QU3UKKM B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU W
TEXHOJOTUH, B TMPAKTHUYECKOW JIEATENbHOCTH JIOJEH, UEIOCTHOCTh U E€IMHCTBO
(du3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI TPUMEHEHHSI M3YYEHHBIX (PU3MUECKUX MOJENEH: TOUCUYHBIH
AIEKTPUYECKUI 3apsl, JIyd CBETa, TOUCUHBIH UCTOUYHHUK CBETA, SIEPHAsI MOJIENb aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT O Si/Ipa MPH PeleHur (PU3NYecKux 3aj1ady;

pacno3HaBaTh (u3uyeckue sABJICHUA (MPOIECChl) U OOBACHATH MX HAa OCHOBE
3aKOHOB DJJIEKTPOAMHAMUKA M KBAaHTOBOM (DM3UKU: DJIEKTpUYECKas IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XHUMHUYECKOE, MArHUTHOE JEWCTBUS TOKa, B3aMMOJICUCTBUE
MAarHuTOB, 3JIEKTPOMArHUTHAS MHAYKIHUS, NEWCTBUE MATHUTHOTO IOJS HAa MPOBOJAHUK C
TOKOM W  JBIDKYIIMWACS  3apsij, ODJIEKTPOMAarHUTHbIE KOJeOaHUS ¥ BOJIHBI,
pSIMOJIMHEHHOE PacCIpOCTPAaHEHUE CBETAa, OTPaKeHHE, MpeoMiieHne, nHTepdepeHus,
nudpakius W TOJApU3aIis CBETa, JTUCIEpCHUs CBeTa, (PoToldnekTpudeckuii 3ddekr
(boToapdexT), cBeTOBOE aBJIICHHWE, BO3HMKHOBECHHE JIMHEHMYATOr0 CIIEKTpa aToma
BOJIOPO/1a, ECTECTBEHHAS U UCKYCCTBEHHAs paJUOAKTUBHOCTH;

ONMCHIBATh HM3YYECHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHE, MAarHUTHBIE,
ONTUYECKHE, 3JIEKTPUUYECKYI0 IPOBOJUMOCTh PA3JIMYHBIX CPEX) U AJIEKTPOMArHUTHBIE
ABJIeHUS (TPOILIECCHI), UCIIONb3Ys (PU3MUECKHE BETMYMHBI: JICKTPUUECKUI 3apsii, cuja
TOKA, DJJICKTPUYECKOE HAIpPSIKEHUE, DSJIEKTPUUYECKOE CONPOTUBIEHUE, PA3ZHOCTH
MOTECHIIMAJIOB, AJIEKTPOABIKYIIAs cuia, paboTa TOKa, WHAYKIHMS MArHUTHOTO TIOJIS,
cuna Amrepa, cwia JIopeHla, HHAYKTUBHOCTh KaTYIIKH, 3HEPIUs JIEKTPUYECKOro H
MarHMTHOTO TOJIEH, MEPUOJ U YacTOTa KoneOaHuil B KOieOaTeIbHOM KOHTYpE, 3apsa U
CHJIa TOKa B Ipollecce TapMOHUYECKHX JJIEKTPOMAarHUTHBIX KosiebaHuil, (oKycHOe
pacCcTOSIHUE W OINTHUYEeCKash CWIa JHWH3bl, HpH OMNUCAHWU MPABWIBHO TPAKTOBATH
¢u3ndyecKuil CMbICI UCTIONb3yEMbIX BEJIHMUNH, X 0003HAUEHUS U €AMHMIIbI, YKA3bIBATh
(opMyJIbl, CBA3BIBAIOIINE TaHHYIO (DU3UYECKYIO BETUUUHY C APYTUMU BEIMUYNHAMY;



OMKCHIBATh W3yUYEHHbIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCIOIb3Ys (PU3HUECKHE
BEJIMYMHBI: CKOPOCTbh 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa,
SHEPrus U UMILyJbC (POTOHA, IEPUOJ MOTypacnaaa, YHEPrus CBA3H aTOMHBIX sJ€p, IPH
ONMHMCAHUM TPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCHOJb3YEMbIX BEJIMYUH, UX
0003HaYEHUsI U €JUHUILIBI, YKa3bIBaTh (OPMYJIbI, CBA3bIBAIOIINE AAHHYIO (PU3HUUYECKYIO
BEJIMYMHY C JPYTMMH BEJIMYUHAMHU, BIYUCIISTh 3HAUCHHE (PU3NYECKON BETUUMHBL;

aHANM3UPOBATh (PU3WUYECKHE TIPOLIECChl U SABJICHUSA, HWCHONb3Ys (U3HUECKUE
3aKOHbl M NPUHUMUIBL: 3aKOH OMa, 3aKOHBI IOCIEAOBATEIBHOIO M MNapaJlIEIbHOTO
COCAMHEHUS IIPOBOJHMUKOB, 3aKOoH JIKoyns—JIeHma, 3akoH 3JIEKTPOMAarHUTHOU
UHAYKIAH, 3aKOH MPSIMOJMHEMHOTO pacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUs CBETa, ypaBHEHUE DWHIITEHA 11t poTorddexTa, 3aKOH
COXpAaHEHMsS DJHEPrUMH, 3aKOH COXPAaHEHUS  UMIIyJbCa, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsia, 3aKOH COXPAaHEHHSI MacCOBOTO YMCIIA, OCTYJAaThl bopa, 3aKoH
PaZAMOAaKTHUBHOTO pacmajia, Mpyu 3TOM Pa3InyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0
MaTEMaTUYECKOE BhIPAKEHUE U YCIIOBHS (TPaHUIIbI, 00J1aCTH) MPUMEHUMOCTH;

OTIpEJIENISITh HAIpaBICHUE BEKTOpAa WHAYKIMM MArHUTHOTO TOJSi MPOBOJHHKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTh U OINMHCHIBATH M300pa)K€HUE, CO3/1aBAEMOE TUIOCKUM 3€pKajioM, TOHKOM
JIMH30M;

BBITIOJHATH IKCIIEPUMEHTHI M0 MCCIEOBAaHUIO (PU3HUECKHUX SBICHUN U MPOIIECCOB
C HCIIOJIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUIl: MpH 3TOM (POpPMYIUPOBATH
npobiemy/3agadyy W TUIOTE3y Y4eOHOro SKCIEpUMEHTa, coOUpaTh YCTaHOBKY U3
IPEUI0KEHHOTO 000pYy10BaHUS!, IPOBOJUTH OIBIT U (POPMYJINPOBATH BBIBOJIBI;

OCYILECTBIISTH MPSIMbIE U KOCBEHHbIE M3MEPEHUS (PU3NUECKUX BEJUYUH, IPU 3TOM
BBIOMPATh ONTHUMAJIbHBIN CHOCOO H3MEpPEHUsT U HCHOJb30BaTh H3BECTHHIE METO[IbI
OLICHKH TTOTPENTHOCTEN U3MEPECHUN;

UCCIIEZIOBATh 3aBUCHMOCTH (PU3UUECKUX BEJIMYMH C HCIOJIBb30BAHUEM MPSIMBIX
U3MEpPEHUI: MpU OSTOM KOHCTPYUPOBAaTh YCTAaHOBKY, (UKCUPOBATh pPE3YyJIbTaThl
HOJYyYEeHHON 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BHUJAE TaOdMIl U IpadUKOB, JeiaTh
BBIBOJIBI T10 PE3YJIBTATAM HCCIIEIOBAHUS;

cobmonate mpaBuia O€30MacHOro TpyJda NpU MIPOBEACHUU HCCIECIOBAHUM B
pamMKax yY4yeOHOro SKCIEPUMEHTa, Y4eOHO-HCCIEAOBAaTENbCKOM M MPOEKTHOM
JESITEIbHOCTH C HCIIOJIb30BAHMEM HW3MEPHUTEIBHBIX YCTPOMCTB U J1abOpaTOPHOIO
000pyTI0BaHMS;

pemaTts pacy€THbIC 3a/Ja4d C SBHO 3aJaHHON (U3UYECKON MOJAEINBIO, HUCIOIb3Ys
¢u3nyeckue 3aKOHbl U TNPHUHIMIBI, HA OCHOBE aHalW3a YCIOBHUS 3aJadd BBIOMpPATH
Gu3ndYecKy0 MoJenb, BBIACHATh (PU3NUYECKUE BEIMUMHBI U (OPMYIIbI, HEOOXOAUMBIE
IUIsl €€ peleHus, IPOBOAUTH PACUETHI M OLIEHUBATH PEaJIbHOCTh MOJYYEHHOIO 3HAYECHHUS
(br3UIECKON BEIMUHHBIL;

pemarb KadeCTBEHHBbIE 3aJauyM: BBICTPAMBATh JIOTMYECKHM HENPOTUBOPEUHMBYIO
LEMOYKY pACCYX ACHUM C ONOpOM Ha M3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nyecKue sIBJICHUS;



MCIIOJIb30BaTh IMpPHU PELICHUH YYEOHBIX 3a/lady COBPEMEHHbIE HH(POpPMALMOHHBIE
TEXHOJIOTUM [JI IIOMCKA, CTPYKTYPUPOBAaHUA, HHTEPIPETALMU U IPEACTABICHUA
y4eOHOM M HAy4yHO-TIOMYJSpPHOW HH(OpMALMU, TMOIYYEHHOM U3  pa3IudHBIX
MCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYyYaEMYI0 HH(OPMALHIO;

OOBSACHATh MPUHLMIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB,
pa3nuyaTh yCIOBHS UX 0€30MaCHOTO UCIOJb30BAHUS B TOBCEAHEBHOM JKU3HMU;

MPUBOJUTh TPUMEPHI BKJIAJa POCCUICKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, B O0BSICHEHUE ITPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHUE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BaTh TEOPETHUECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU IS
oOecrieyeHusi 0€30MAaCHOCTM TpU OOpalleHuH C MpudopaMud U TEXHUYECKUMU
YCTPOICTBAMHU, HJii COXPAHEHMsI 3/0POBbS M COOJIIOJIEHHUS HOPM HKOJIOTHMYECKOTO
IIOBEJICHUS B OKPYKAIOLIEH Cpelie;

paboTaTh B TpyMIE C BHIMOJIHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, MIIAHUPOBATh
paboTy Tpymmbl, palMOHAIBHO paACIpeAeNaTh OO0S3aHHOCTH U IUIAHMPOBATh
JEATENIbHOCTh B HECTAHJAAPTHBIX CUTYalUAX, aJICKBATHO OLIEHMBATHh BKJIAJ KAXKJOr0 U3
YYaCTHUKOB I'PYIIIbI B PEIIEHUE PACCMAaTPUBAEMOMN MTPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM Kontposbmbie | IIpakTieckue (ungpossbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypesI
Paznen 1. PUSUKA U METO/JbI HAYUHOI'O ITIO3HAHUSA
11 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2 bubmorexa [TOK
' https://m.edso0.ru/7f41bf72
Hroro o pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunemarika 13 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jlunamuka 15 1 3 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 17 1 2 https://m. edsoo,ru/7f41bF72
Hroro mo pazgeny 45
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 15 5 1 bubnnoreka [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
32 ArperaTHble COCTOSIHUSI BEUIECTBA. 4 bubnnoreka [JOK
' ®dazoBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.3 OCHOBI TEPMOHHAMHUKH 15 . https://m.edsoo.ru/7f41bf72
Wroro mno pazneny 34
Pa3nea 4. DJIEKTPOJANHAMUKA
bu6mmoreka [JOK
4.1 DIEKTpOCTATHKA 19 . https://m.edsoo.ru/7f41bf72
492 IlocTosAHHBIM 2nekTpuyeckuil TOK. Toku B 29 2 5 bubnuoreka [IOK

PAa3JIMIHBIX Cpeaax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

41

Paznea 5. OGOBIIAIOIIEE IOBTOPEHHUE

5.1 ‘ O0o0maromee MOBTOPEHNE 5 1
HTroro 5
PesepBHOE Bpems 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 10




11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne n/m f::g;?;f;:::me PAsAEIon W TeM Beero Konrtpoasubie | IlpakTHnueckue C(L)Ié?)(ill):g::::::.])'lbﬂble
padoTsbI padoThI pecypebi
Paznen 1. DJIEKTPOJIMHAMUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 17 5 5 bubnuorexa [JOK
WHITYKIMS https://m.edso0.ru/7f41c97c
Hroro no pazneny 17
Paznen 2. KOJTEBAHUSA U BOJIHbBI
21 MexaHW4ecKre U JIEKTPOMArHuTHBIE 18 1 1 bubmuotexa [JOK
KojeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 IeKTPOMarHuTHBIE 7 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2:3 Onriia 23 1 3 Effﬁ%fﬁg fﬂﬁmmgn
Hroro mo pazgeny 48

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH

31 OCHOBBI CIEMATIBHON TE€OpUH 3 bubnmuoreka [JOK
' OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 3
Pazgen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [JOK
4.1 ONeMEeHThl KBAaHTOBOM ONTUKU 7 1 https://m.edsoo.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edso0.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A1pO 14 1 https://m.edso0.ru/7f41c97c
Hroro no paszneny 25

Pasnea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU



https://m.edsoo.ru/7f41c97c
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bu6mmoreka [{OK

5.1 DeMeHTBl aCTPOHOMHH U aCTPO(PUIUKU 18 https://m.edsoo.ru/7f41c97c
Wroro mno pazueny 18
Paznen 6. OGOBLIAIOILIEE IOBTOPEHUE

6.1 O6o06maromee MOBTOPEHNE 11 Egggﬁ;f;%i?%f 11c97c
Hroro no pazneny 11
Pe3epBHOE BpeMst 14
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne T Konrtpoun- | Ipakru- | [dara uudposbie Jlomamnee
eMa ypoka
n/n Bcero HbIE YecKue H3YyYCHUA Oﬁpa3OBaTeJII)HI)Ie 3alaHuE
padoThI padoTsI pecypchl

®du3nKa — Hayka O MPUPOJIE.

1 Hayunsie MeT(})fgm HO?I?Hal,)HI/JIISI 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c32e2

OKPYXAIOIIEro MUpPa
Ponb u mecto pusuku B

2 (hopMUPOBAHUHN COBPEMEHHOM 1 bubnuotexa [JOK
Hay4YHOU KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIeATEITLHOCTH JIFOIeH
Mexannueckoe CHHUE.

3 OTIjoZ:II:ensHoclizpiAﬁxzinqecxoro 1 bubmmorexa LIOK I, Ctp. 5- 10

https://m.edsoo.ru/ff0c3508 - 1P

JIBHOKEHUSI

4 BektopHbie BennuuHbl. JleiicTBUS HaL 1 KOHCIICKT
BEKTOpaMH
CriocoObl OnTMCaHUs TBUKEHUS.

5 1 2,3
[Tepemenienue

6 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnuorexa [JOK 45
JNIBIKECHUE https://m.edsoo.ru/ff0c3620 '

7 MrHoBeHHas cKopocTh. ClioxkeHue 1 6.7
CKOpOCTEH ’

8 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnuoreka [JOK 8.9
JIBIKECHUE https://m.edsoo.ru/ff0c372e '

9 VYpaBHEeHHE TBUKEHUSI C TIOCTOSTHHBIM 1 10, Nel c1p.48
YCKOPEHHEM
CBoOoiHOE MageHue. Y CKOpeHue bubnmoreka [JOK

10 CBOOOIHOTO MaAEHUS 1 https://m.edsoo.ru/ff0c39cc 13,14, sanaua

11 Pemenne 3amad mo reme 1 11,12, Ne 3 c1p.54



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c39cc

«IIpsAMOJIIMHEHHOE JIBUKEHUE»

KpuBoismmHeliHOE nBUXKEHUE.

bu6mmoreka [IOK

12 JIBuKeHHEe MaTepUaIbHOW TOUKH 110 https://m.edsoo.ru/ffoc3ada 15
OKPYXHOCTH
13 [TocTynarensHOE U BpalaTesibHOE 16,17
JIBIKEHUE TBEPJIOTO Tesa
Pemenue 3agau no reme
14
«KnHemaTuka»
15 Kontponsnas pabora Ne 1 no teme
«KnHemaTtuka»
r .
16| nepumammie crcronm orcaers BuGmiorera LIOK 18,20
pit ) https://m.edsoo.ru/ff0c3be8 ’
[TepBbiii 3ak0H HproTOHA
M . Cuna. IT
17 cyii%iziiinnngp?n é’TP(I)P;I(I)I/I;IH%KOH bubmrorexa IJOK 19,21,22
) N https://m.edsoo.ru/ff0c3be8 B
HproToHa a1 MarepuaibHOW TOUKH
Tperuun 3akoH HeroToHa mi1st bubnuoreka [IOK
18 MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8 23,24,25,26
3aKkoH BceMHUpHOro TsaroteHus. Cuma bubnuoreka [IOK
19 TSDKECTH https://m.edsoo.ru/ff0c3d00 27,28,29,30
20 [TepBast kocMuueckasi cCkopocTb. Bec bubnuorexa [JOK 313233
1 HEBECOMOCTh https://m.edsoo.ru/ff0c3d00 T
bu6mmoreka [JOK
21 Cuna ynpyrocti. 3axou I'yka https://m.edsoo.ru/ff0c3e18 34,35
Pewrenue 3agau no reme «3aKOHbI
22 3amaya
HrroToHa»
BBenenue B BBINIOJIHEHHE
23
71a00paTOPHBIX PabOT
JlaGopaTopnas pabora Nel
24 «M3ydeHne IBUKEHUS Tela Mo

OKPY>KHOCTH TIOJI A€HCTBUEM CHJIbI
TSYKECTH U YIIPYTOCTH»



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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25

Jlaboparoprast pabota Ne 2
«M3Mepenune KECTKOCTU IIPYKUHBI)

26

Cuna tpenus. KoapduuueHnT Tpenus.
Cuita cCOnpoTHBIICHUS TIPU IBMXKEHUHT
TeJa B )KMIKOCTH WIIU Ta3e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3f76

36,37

27

Pemrenne 3agau o reme «Cua
TPCHUS

28

JlabopaTtopnast pabota Ne 3
«3mepenune korppuueHTa TpeHus
CKOJIBKCHUSD)

29

Pemenue 3agaud mo teme «/lunamuxay

30

KonTtponsnas pabora Ne 2 o teme
«JlnHamuka

31

NMnynbc maTepraibHOM TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
Nmnynbc cuibl. 3aKOH COXpaHEHUS
MITyJIbCca. PeakTuBHOE IBH)KEHHE

bu6moreka [IOK
https://m.edsoo.ru/ff0c43d6

38,39, Nel c1p.
129

32

Pemrenue 3aga4 mo reMe «3aKkoH
COXpaHEHUS UMITYJIbCAY.

41,42

33

Pemrenue 3aga4 o reMe «3aKkoH
COXpaHEHUsS UMITYJIbCAY.

3ajada

34

PaboTa 1 MOIITHOCTH CHIIBI. DHEPIHs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

40

35

Kunernueckas sneprus
MaTepuaabHOI Touku. Teopema 06
W3MEHEHUH KUHETUYECKOI SHEPTUU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

41,42

36

ITorennuanpHas OHCPIru:d.
IloTenunanpHas SHEpPTUA TCJa BOIIM3HU
ITOBEPXHOCTU 3emin

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

43 .1

37

[ToTeHuManpHas SHEPrus.
[ToTeHumanpHas 3HEPIUs yIpyro
ne(GopMHUPOBAHHOW MIPY>KUHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

43 n.2



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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38

[ToTeHumanbHble U HEMOTEHIIMATIbHbIC
cuiibl. CBA3b pabOTHI
HETMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOHW SHEPTHH CUCTEMBI TEIL.
3aKoH COXpaHEHUsI MEXaHUYECKOU
SHEPTUU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c478c

44,45 46

39

Pemenue 3a1au no Teme «3aKOHBI
COXpaHCHHSD»

47, 3agaua

40

JlabopaTtopHnast pabota Ne 4
«M3ydeHne 3aKOHa COXPaHEHHUs
MEXaHU4YECKON YHEPTUN»

41

[TocTynarensHOE ¥ BpanaTelIbHOE
JBIKEHHE a0COJIFOTHO TBEPJIOTO Tea

bu6moreka [IOK
https://m.edsoo.ru/ff0c41a6

48

42

Kunerndeckast sHeprust abCOTIOTHO
TBEPJIOTO TEJA, BPAIarOIIErOCs
OTHOCHTEIBHO HEIIOABIKHOM OCH

49,50

43

PasHosecue Ten. YciaoBue
pPaBHOBECHS TBEPJIOTO Teja

51,52

44

JlaGopaTtopnast pabota Ne 5
«M3ydenue paBHOBECHS Tela MO/
JEWCTBUEM HECKOJIbKUX CHIDY

45

Pemrenue 3agay mo reMe «MexaHuka

46

Pemrenue 3agay nmo reMe «MexaHuKa»

47

KonTponsnas pabora Ne3 mo teme
«3aKOHBI COXPAHEHUS

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

48

OcCHOBHBIE TOJI0KEHUS MOJIEKYJIIPHO-
KWHETUYeCKOoW Teopun. bpoyHoBCcKkoe
nswkenue. luddysus. Macca
Moutekyi. KoanuecTBo BemecTna.
[TocrostnHas ABorapo

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

53-55, ctp. 173-
175

49

Xapakrep JBMKEHUS U
B3aUMO/ICHICTBUS YaCTHI] BEILIECTBA.

56, Ne4 crp.181



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

Mogenu cTpoeHus ra30B, )KUAKOCTEN
U TBEPJBIX TEII

50 Wneansueiii ra3 B MKT. OcHoBHoe bu6mmoreka [{OK 57,58, Ne 2
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde | crp.194
Pemrenue 3agau mo reme «OCHOBHBIE

o1 noJjioskeHust MLK. T.» Ne 3 crp.194
Pemenue 3agau mo reme «OCHOBHBIE

52 nosioxxeHust M.K. T.» Ne 4 ctp.194
Tel"I.J'IOBoe paBHOBecue. Temneparypa 59,60 (10 c1p.

53 u e€ u3mepenue. lllkana remnepatyp

200)
Henscus
A
o | AScomrmet remepeypn e pmoroa 10K |,
penL p https://m.edsoo.ru/ff0c511e ’
TIBUKCHHST MOJICKYJT
Pemenue 3agad mo reMe «OCHOBHEIE

55 nosiocxkeHust M.K. T.» 62, Ne 2 c1p.208

56 KontponbHas padorta Ne 4 (tect 3a 1
TTOJIYTO/TUE)

N bubnuorexa [JOK

57 VYpasuenue MeHnneneeBa-Knamnelipona https://m.edsoo.ru/foc511e 63

bu6mmoreka [JOK

58 3akoH [lanpToHa. ['a30BbIC 3aKOHBI https://m. edsoo.ru/f0c570e 64,65

59 Pemenue 3agau no teme «I'a3oBbie 66.67
3aKOHBD)

JlaboparopHas pabota Ne 6

60 «OnbITHAs npoBepKa 3akoHa I eii-
JIroccakay»

Pemenue 3agay no teme «OCHOBHBIE

61 noJjiocxkeHust M.K. T.» Ne 3 crp.220

62 KonTtponsHas padota Ne 5 o teme
«OcnoBel M.K.T.»

63 Hacpimennslii nap. 3aBUCUMOCTh 68,69



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

JIABJICHUS HACBIIICHHOTO 11apa OT
TeMIieparypsl. Kunenue.
Kputnueckas temneparypay»

64 BrnaxxHOCTh BO3/TyXa 70,71
65 CtpoeHue u CBOMCTBA )KUAKOCTEH KOHCIICKT
bu6mmoreka [IOK
66 Kpucramnmmaeckue u amopdHbIe Tena https://m.edsoo.ru/FOc65f0 72
B
67 T;YJESEEZ;ZEZEEZ; CUCTEMBI U bubmiorexa HOK 73
N https://m.edsoo.ru/ff0c5952
crocoObI €€ U3MEHEHUSI
bu6moreka [IOK
68 Pabora B TepuomHamnuie https://m.edsoo.ru/ff0c5952 74,75
bu6moreka [IOK
69 KomnuecTBo TEIIOTHI https://m. eds0o.ru/ff0c5c36 76
o | P oo e Busmorsa 10K g
p https://m.edsoo.ru/ff0c5c36
Tervionepeiaye
71 [TapooOpazoBanre 1 KOHICHCAIIHSI. bubnuoreka [IOK 76
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
I1 )
72 Vacasnan tenora nnanacrna BuGmotexa LIOK 76
A ’ https://m.edsoo.ru/ff0c6708
CyOnmmarius
bu6mmoreka [JOK
73 VYpaBHeHHE TEIJIOBOro OaaHca https://m. edsoo.ru/f0c6820 76,77
[lepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnunoreka [JOK
74 _ 78,79
MPUMEHEHHE K U30TpoIeccam https://m.edsoo.ru/ffOc5efc
75 Pemenue 3agau o teme «llepBoiit 80, Ne 2 ¢1p.250
3aKOH T€PMOMHAMUKIY
76 Pewmrenue 3agau o reme «llepBoiii 80
3aKOH T€PMOMHAMUKIY
77 HeoOGpatumocTs nporeccoB B bubnuorexa [IOK 81

npupoje. Bropoi 3akon

https://m.edsoo.ru/ff0c6230
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TCPMOJUHAMHKHU

[Tpunun nevicteus u KII/ TermoBoi

bubmuoreka [IOK

8 MamuHbl. ki Kapro u ero KII/] https://m.edsoo.ru/ff0c600a 82, No2 ctp.275
79 DKOJIOTHYECKHE MTPOOIIEMbI
TETUIOPHEPTETUKH
80 Pemenne 3agau no teme «3aKoHBI bu6mmoreka [IOK
TEPMOJUHAMUKN https://m.edsoo.ru/ff0c6938
81 KonTpomabnas pabora Ne6 no teme bubnuorexa [JOK
«TepmoarHaMuKa» https://m.edsoo.ru/ff0c6a50
DneKkTpu3aIus Tei. DINEKTPUISCKUU
bubmmoreka [{OK
82 3apsy. /[Ba BUIa 3JEKTPHUECKUX https://m.edsoo.ru/FOc6bee Crp. 276-277,84
3aps0B
[IpoBOAHMKH, AUITEKTPUKH U
83 MOJIYIIPOBOJAHUKH. 3aKOH COXPAaHECHUS bubnuorexa [JOK 85,86, Ne 1
ANEKTPUYECKOTO 3apsia. 3aKoH https://m.edsoo.ru/ff0c6bcc | cTp.288
Kynona
Pemenne 3agau mo reme «3akoH bubnuorexa [JOK
84 Kynona» https://m.edsoo.ru/ff0c6ces Ne 3 crp.289
85 bimskoneiicTBre u aeiicTBrE Ha 87
paccTosiHUU
bu6mmoreka [JOK
86 JeTpurecKoe noe https://m.edsoo.ru/ff0c6df2 88
Hanpsik€HHOCTD 3JIEKTPUYECKOTrO
87 noJist. [IpuHun cynepno3unuu bubmuoreka [JOK 89
3JIEKTpUYECKUX nojeu. Jlunuu https://m.edsoo.ru/ff0c6df2
HaNPSHKEHHOCTH
CuiioBbI€ TMHUM 3JIEKTPUYECKOTO
88 noJis. HanpspkeHHOCTh nois 90
3apsKEHHOTO 1apa
89 Pewrenue 3agau no reme 91, No 1 c1p.302
«DNEKTPUUECKOE MOJIEN
90 IIpOBOTHUKY U TUIIEKTPUKH B bubnuoreka [IOK 92 1.1



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJIGKTpI/IquKaSI MMPOHHULACMOCTDb

https://m.edsoo.ru/ff0c7018

91

HpOBO)]HI/IKI/I " IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJIGKTPI/I‘-IGCKEU[ MMPOHHULIACMOCTDb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

92 .2

92

Pabota cuit 3IeKTpOoCTaTHYECKOTO
noud. [loreruuman. PazHocts
IIOTCHIINAJIOB

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c6f00

93,94

93

CBs13b MEX1y HaIlPSI’KEHHOCTBIO
IIEKTPOCTATUYECKOTO MO U
Pa3HOCTBIO OTEHIHAJIOB.
OKBHIOTEHIHAJIBHBIE IOBEPXHOCTH

95

94

Pemrenue 3amad mo reme
«DNEKTPUUECKOE TOJIE»

96, Ne 4 cTp.320

95

Pemrenue 3amad mo reme
«IIEKTPUYECKOE TOJIE»

96

DnekTpoeMKocTh. KoHnneHncarop.
DIIEKTPOEMKOCTH TIIIOCKOTO
KOHJICHCATOPA.

bu6moreka [IOK
https://m.edsoo.ru/ff0c7126

97, Ne 1 ctp.329

97

Pemrenue 3amay mo reme
«CoeTMHEeHHS KOHJIEHCATOPOBY»

98

9Hepr1/151 3apsKCHHOI'O KOHACHCATOpa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

98

99

Pemenue 3agau no teme
((9J'IeKTpI/I‘-IeCKOC IIOJIC»

100

KonTponsnas pabora No7 mo teme
«ONEKTPUUECKOE MOJIEN

101

DNEeKTPUYECKUN TOK, YCIIOBHS €r0
cymectBoBaHus. [I0CTOSIHHBIN TOK.
Cuia Toka

102

Conpotusnenue. 3akoH Oma Juist
ydacTka Ienu

101,3amaua



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

103

[TocnenoBarenbHOE, MapaLICIbHOE,
CMEIIAaHHOE COETUHEHNE
HpOBOlIHI/IKOB

bubmuoreka [IOK
https://m.edsoo.ru/ff0c74f0

102

104

Pemrenne 3agau 1o reMe «3aKkoH
Owmay

103

105

Jlaboparopuas padota Ne 7
«[TocnenoBaTenbHOE U MapaLIeIbHOE
COCOAMHCHUA ITPOBOAHUKOB»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c74f0

106

PaboTa 1 MOITHOCTH AMEKTPHUECKOTO
Toka. 3akoH Jxoyns-Jlenna

bubmmorekxa [{OK
https://m.edsoo.ru/ff0c7838

104

107

3axon Oma i OJIHOM (3aMKHYTOI)
AIEKTPUYECKOU e

bu6moreka [IOK
https://m.edsoo.ru/ff0c7ae0

105, 106

108

Pemrenue 3amay o teme «3aKkoH
Omay

107

109

JlabopaTtopHnas pabota Ne 8
«3mepenue 2./1.C. 1 BHyTpEHHETO
COMPOTHBIICHUSI UICTOYHHUKA TOKa»

110

Pemrenue 3amay mo reme
«INEKTPUUECKUMN TOK»

111

KontponbHas padorta Ne8 o teme
«IJEKTPUUECKUMN TOK»

112

BHGKTpI/ILIeCKaf[ IMpOBOAUMOCTD
Pa3IMYHBIX BECHICCTB. BHCKTPOHHaH
IIPpOBOAMMOCTb MCTAJIJIOB

108

113

3aBUCHUMOCTB COIPOTHUBIICHUS
METaJJIOB OT TEMIEePaTypHhl.
CBepXIpoBOJIMMOCTb

109, Ne 4 cTp.388

114

DNeKTpUYECKUI TOK B
MIOJIYTIPOBOJHUKAX

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

110

115

[TomynpoBOIHUKH, KX COOCTBEHHAS U
pUMecHast MPoBoAUMOCTh. CBOKCTBA
p—n-niepexoa.

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

111



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

[TonynpoBOAHUKOBBIE IPUOOPHI

Pemenne 3ama4d o teme «Tok B

116 1
Pa3IMYHBIX CPEAaxX»

117 | Coonthm ameerponmt myos : 12
DNEeKTPUYECKUU TOK B pacTBOpax U

IJ1aBax JICKTPOJIUTOB.

118 g?ICeK{IF;O?H/I?FJ;IiGCII)((:; JII/(I)CCOHI/IaHI/ISI. 1 ]f?t?gsnll;l r%?:c;;?)(l)_.[ r(a/IfoOCSZba 113, Ne 8 orp.388
DIEeKTPOIN3
SHGKTpI/I‘-IeCKI/H/IVTOVK B rasax. Bu6morexa LIOK

119 CaMOCTOSTeTbHBIN U 1 114
HECAMOCTOSTE L HBII PA3pA] https://m.edsoo.ru/ff0c84ae

o | Fomeme o omemr | B 10K
npumererue. [hasma https://m.edsoo.ru/ff0c84ae
DneKTpuYecKue Mpuodopsl U

121 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubnuoreka [IOK 116
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€301MacCHOCTH

122 KonTtponbHas padorta Ne 9 o teme 1 bubnuorexa [JOK
«Tox B pa3nu4HbIX cpeaax» https://m.edsoo.ru/ff0c8a8a

123 O6o0maroriee MOBTOPCHHE 1

124 O6o0maroree MOBTOPCHHE 1

125 Oo6o0maroiee MOBTOPCHHE 1

126 O06o0maroiee MOBTOPCHHE 1

197 KonTponpHas pabota B pamkax 1 bubnuorexa LIOK
MIPOMEXKYTOUYHOU aTTECTallUU https://m.edsoo.ru/ff0c8c56

129 PesepBHOE Bpemst 1

130 PezepBHOE Bpemsi 1



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

131 PesepBHOE Bpems 1
132 PesepBHOE Bpems 1
133 PesepBHOE BpeMms 1
134 PesepBHOE BpeMms 1
135 PesepBHOE BpeMms 1
136 PesepBHOE BpeMms 1
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KVIACC

KoaungecTBo 4acoB DJIeKTPOHHbIE
Ne - - ara n(PpoBbIie oMallHee
Tema ypoka Konrpoas- | Ipakru- | A uugpp A
n/n Bcero HbIE yecKHue H3YyYCHUA 06pa30BaTeJII)HbIe 3alaHue
padoTbI padoTsI pecypchl
ITocTostHHBIE MAarHUTEI U UX
B3auMo/ieiicTBrue. MaruuTHoe ToJie. bu6mmoreka [IOK
1 . 1 1
BexTtop MarHUTHON MHIYKIWH. https://m.edso00.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIHHU
MarauTHO€ 10JIe MPOBOIHUKA C
2 TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK
B3anmopericTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
Moayiabs BeKTopa MarHUTHOU
3 HH o 15071 CI/IJII)a Awmnepa 1 BubmaoTexa LIOK 2
AYKIHH. pa. https://m.edsoo.ru/ff0c9acO
DIEeKTPOU3MEPUTEILHBIE TPHOOPHI
Pemenne 3amau no temMe «3aKoH
4 a 1 3, Ne 2 c1p. 19
Ammnepay
JlaboparopHas padora Nel
5 «Ha6§IOILé)HI/IC EeﬁCTBI/I;I MarHuTHOT'O 1 1 bubnorexa LIOK
https://m.edsoo.ru/ff0c98fe
OIS Ha TOK»
JleiicTBue MarHUTHOTO IIOJIA Ha
5 JBUKYIIYIOCS 3apsSKEHHYIO YaCTHILY. 1 bu6mmoreka [IOK 45
Cuna Jlopenna. PaGoTa cuiibl https://m.edsoo.ru/ff0c9df4 '
Jlopenna
7 MarsuTHbIE CBOIICTBA BEIECTBA 1 6
3 Pemenue 3amau no teme «Cuia 1
Jlopenua»
9 Pemenue 3amau no teme «MarHuTHOE 1
TOJIE»
10 KonTtposnpHast padota Nel mo teme 1 1



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

«MaruuTHoe noJie»

11

DNeKTpOMarHUTHAsE UHIYKIHS.
IToTok BEKTOpa MarHUTHOM

uaaykiuu. DJ1C uHayKImumn

7,8 (o ctp. 36)

12

3aKOH AMEKTPOMATHUTHON MHAYKIIUU
®Dapages

8, Ne 4 c1p.45

13

BuxpeBoe anexTpuieckoe nosie.
3. 4.C. MHIYKIMH B IBHXKYLIUXCS
MTPOBOJTHUKAX

9, No 5 ctp. 46

14

NHayKTUBHOCTB. SIBIEHUE
camonHaykiuu. DJC
CaMOMHAYKIIMU. DHEPTUS
MAarHUTHOTO TIOJISI KATYIITKA C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

9,10,11, ctp.140-
143

15

JlabopaTtopnast pabota No2
«3yueHue 3MeKTpOMarHuTHOM

WHTYKITAW

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

16

Pemrenue 3agad o reMme «SIsnenue
AIIEKTPOMATrHUTHON WHTYKITHI

12

17

Kontponbras padoTta Ne2 o teme
«DIEKTPOMArHUTHAS. MHIYKIUS

bu6moreka [IOK
https://m.edsoo.ru/ffOcad58

18

CB00OOHBIC U BBIHYK/ICHHBIE
MeXaHUUeCKHe KoJieOaHus. Y CJIOBUS
BO3HUKHOBEHHUS CBOOOIHBIX
Konebanuii. MareMaTHyeCcKuH
MAasTHUK

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

13 (ctp. 53-55, 56)

19

JlunaMuka Kojie0aTeaIbHOTro
nBroKeHUS. ["apMOHHYeCKHe
KOJICOaHUs

13, 14 (7o ctp. 62),
Ne 1 crp.68

20

da3za xonedanuit

14 (o ctp. 64), Ne
2 c1p.68

21

JlaGopaTopnas pabora Ne3



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

«M3MepeHne yCKOpeHus: CBOOOJHOTO
IIAJICHUS TIPU [IOMOIIM MasiTHUKA

[IpeBpamienue 3Hepruu npu

22 14,15
rapMOHHYECKHUX KOJICOaHUSIX
bubmnoreka LIOK
23 Brinyxaennsie kosebanus. Pesonanc https://m. edsoo.ru/f0chb8s 16
Koneodare [ KO . CB00O e
2| omextpovarmIISe KoM B BuGmtorexa LIOK 17
p https://m.edsoo.ru/ff0ch820
UJIeaTbHOM K0JIE0ATEIIbHOM KOHTYpE
AHaNIOTHs MEX1y MEXaHUYECKUMH U bubnuoreka [JOK
25 AIIEKTPOMArHUTHBIMU KOJICOAaHUSIMU https://m.edsoo.ru/ffOcb820 18,19,20, sazaga
[Tepemennbid Tok. CHHYCOUIATbHBIA
MepeMEeHHbINA TOK. MOIIHOCTH
bu6mmoreka [IOK
26 MEPEMEHHOTO TOKA. AMIUIUTY/IHOE U https://m. edsoo.ru/ff0chd34 21, Ne 1 ctp.100
JICUCTBYIOIEE 3HAUCHNUE CUJTBI TOKA U
HaNpsHKEHUS
27 Konpaencarop B 1ienu nepeMeHHOTro 22 (10 c1p. 92)
TOKa
08 Karyiika nHIyKTUBHOCTH B LIETTH 22, N 2 c1p.100
MePEMEHHOTO TOKa
29 Pe3onaHC B 25IeKTpUUECKON HIEeTTH 23,24
['eneparop Ha TpaH3HUCTOpE.
30 25
ABTOKOJIEOaHNA
31 Pertenue 3amad mo reme
«DJNIEKTPOMAarHUTHBIC KOJICOAHMS
32 Tpancdopmarop. [IponsBocTBo 26
3JIEKTPUYECKOHN SHEPrUn
I1
o | Do e BuSmorsa 10K |
P p https://m.edsoo.ru/ff0cc324 !
SHEPTUU
34 Pemenue 3amau no teme

«3J’IeKTpOMaFHI/ITHBIe KOJICOAHHUS



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

35

KonTtponrsHas padota Ne3 mo teme
«NEeKTPOMAarHUTHBIE KOJICOAHMSY

36

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuos.
CkopocTh pacnpocTpaHEHUs U JJIMHA
BOJIHBI. HOHCpe‘-IHI)IG " PO AO0JIbHBIC
BOJIHBI

bubnuoreka IIOK
https://m.edsoo.ru/ffOccab4

29

37

3Byk. CKkopocTh 3ByKa. I poMKOCTh
3ByKa. BeicoTa ToHa. TemOp 3Byka

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

30,31,32

38

SHCKTPOMaFHI/ITHI)Ie BOJIHBI, UX
CBOHCTBA U CKOPOCTH

bu6moreka [IOK
https://m.edsoo.ru/ffOccfe0

35,36

39

[IpuHIHIIBEI panOCBA3U U
TEJIEBUJICHUS

37

40

MO)IYJ'ISIIII/UI H JETCKTUPOBAHUC

38

41

CBoiICTBA DIIEKTPOMAarHUTHBIX BOJIH.
Pagnomoxanus

39,40

42

Iloustue o TeneBuaeuuun. Passurtne
CPEJICTB CBSI3HU

41,42,43

43

[IpsimonuHelHOE pacpoCTpaHEHUE
CBETa B OJTHOPOJIHOM cperie.
Toueunslii uCTOUHUK cBeTa. JIyu
CBeTa

bu6moreka [IOK
https://m.edsoo.ru/ffOcd350

44, ctp. 170-171

44

[Tpunun [Noiirenca. OTpaxenue
cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoenue n3o0pakeHUN B
IIJIOCKOM 3€pKajie

bubmuoreka [{OK
https://m.edsoo.ru/ffOcd4e0

45,46

45

HpeHOMHeHI/IC CBCTa

bubmuoreka [{OK
https://m.edsoo.ru/ffOcd7f6

47

46

Pemienue 3ama4d mo teme «CBeTOBEIC
3aKOHBI»

47

Pemienue 3amad mo teme «CBeTOBEIC
3aKOHBI»



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

Jlaboparopnast pabota Ne4

48 «3mepenune nokazarens bubmaorexa LIOK
https://m.edsoo.ru/ffOcd67a
MIPEJIOMIICHHUS CTEKIIa»
IT .
49 | Tperensnuniyron nomoro buGmiorera LIOK 4849
pell T https://m.edsoo.ru/ffOcd7f6 ’
BHYTPEHHETO OTPAKCHHSI
JIunzel. [locTpoenne nzoopaxeHuil
50 | e, Gopwyna Toroit mmi, BuGmorera LIOK 50
) ' https://m.edsoo.ru/ffOcddle
YBenuueHue JUH3bI
JIunzel. [locTpoenne nzodpaxeHuii B
. bu6mmoreka [IOK
o1 nuH3e. Dopmyna TOHKOM JTUH3BI. https://m. edsoo.ru/ffocddle 51,52, Ne 3 c1p.202
YBenuueHue JUH3bI
L i
2 e, Dopuys romon ot Bubmrorera LLOK 50,5152
- POPMY. ' https://m.edsoo.ru/ffOcddle B
YBenuueHue JUH3bI
Pemrenue 3amay mo reme
53 «OmnpeneneHne ONTHIECKON CHITBI
JIUH3bI U (POKYCHOT'O PACCTOSHUS
54 Pemrenue 3amay mo reme
«Pacmpoctpanenue csera»
55 KonTtponbnas padota Ne 4 o teme
«Pacmpoctpanenue csera»
Hucnepcus cBeta. C0oXHBIN COCTaB
56 53
6enoro ceerta. l[Ber
bubnuorexa [JOK
57 HHuTtepdepeniius MeXxaHUYeCKUX BOJTH https://m.edsoo.ru/ffOced2? 33 (7o ctp. 136)
bubmuorexa [JOK .
58 WnTtepdepennus crera https://m. edsoo.ru/ff0ced2? 54,55, Ne 1 ctp. 224
bu6mmoreka [IOK
59 Judpakuus cBeTa https://m. edsoo.ru/ff0ced2? 56,57, ctp. 136-137
60 HudpaxironHas pemeéTka bubmorera [JOK 58

https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22

Pemenue 3a1a4 o teme «ludpakums

61
CBETa»
Jlaboparopuas pabora No 5
62 «3mepeHune AuHbI CBETOBOM
BOJIHBID»
63 [Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK 60
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
64 CrieKTphl U CIIeKTpaJIbHBIE araparsl. bubnuoreka [JOK 66.67
Buael nznmyuennit https://m.edsoo.ru/ff0dOafa ’
JlabopaTtopHnast pabota Ne 6
65 «Habmronenne mTMHeHYaThIX bubnuotexa [JOK 68
criekTpoBy. Illkana https://m.edsoo.ru/ff0ccfe0
OJICKTPOMArdUTHBIX BOJIH
FpaHI/IHI)I MPUMECHUMOCTHU
66 KJIaCCHYECKOW MeXxaHuKH. [locTynarel bubmuoreka [JOK 6162
CIIELIMAIbHOW TEOPUU https://m.edsoo.ru/ff0cf862 '
OTHOCHUTEIIbHOCTH
O
67 o;:(:;fl\qu;ig?r; 3ameieHne bubnorexa LIOK 63
) https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpaIlleHUE ITTHHBI
35 -
68 acrmes Conan vaccs ¢ anepricin BuGmnorexa LIOK 6465
HpL- p https://m.edsoo.ru/ffOcfc68 ’
UMITYJIbCOM. DHEPrusi MOKOos
bubnuorexa [JOK
https://m.edsoo.ru/ffOcfel6 69 (n0 c1p. 263),
69 dotorpdexr cTp. 259-260, Ne 3
bubnuorexa [JOK 10277
https://m.edsoo.ru/ffOcffc4 p-
10| rbmaneit o qorosdgecra, Bu6mnoexa LIOK 69, 32 cp. 277
M ’ https://m.edsoo.ru/ff0d015e T p:
«Kpacnas rpanuna» gortosdpdexra
71 Pemenue 3amay o Teme Ne 5 ctp. 277

«DotorhdhexT»



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

[Tpumenenue porodrddexra.
BoiHOBEIE cBOUCTBA YacTUIl. BOJIHEI

bubmunoreka LIOK

72 ne bpouis. KopnyckyisipHo- https://m.edsoo.ru/ff0d0ca8 70,71
BOJIHOBOM J1yaJIM3M
JaBnenue cBera. OnbITHI HLH' Bubmiorexa LIOK

73 JlebeneBa. XUMHUUECKOE IEUCTBUE https://m. edsoo.ru/f0d04a6 72
cBeTa T '

74 Pemenne 3agau mo reme bu6mmoreka [IOK 73
«DoTo3ddexT» https://m.edsoo.ru/ff0d0302

75 Kontponsnas padota Ne 5 o teme
«DoTtorddext»

6 Mogenb atoma Tomcona. OTBITHI Butmotexa LIOK
Pezepdopna mo paccessHUIO 0-9aCTHII. https://m.edsoo.ru/ff0d091a 74
[TnarerapHast MOJICNTb aTOMA " '

bu6mmoreka [IOK

7 [Toctynater bopa https://m. edsoo,ru/ff0d0afa 75, Ne 2 ctp. 297

78 Tpynaoctu Teopuu bopa. Jlazep 76,77

79 MeToapl HaOMIOACHUS U PETUCTPAIIUN bubnuoteka [JOK 86
3JIEMEHTAPHBIX YaCTHUIL https://m.edsoo.ru/ff0d0e38
OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI Bu6mmorexa LIOK

80 Pesepdopaa no onpenenenuio https://m.edsoo.ru/ff0d0fd2 82
COCTaBa PaJIMOAKTHBHOTO M3TyYCHUS T '

81 PannoakTuBHBIC MpeBpaIieHus 83

82 3aK0H pPaJIMOAKTUBHOTO PacCIajia. 84 85
[lepuon nomypacnana
OTKpBITHE TPOTOHA ¥ HEUTPOHA.

83 N3otomnbl. Anbda-pacna. bubnuoreka [JOK 78.79.87
DJNEeKTPOHHBIM U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162 Y
pacnan. ['aMma-uznydenue

bu6 OK
84 DHeprusi CBsS31 HYKJIOHOB B si/Ipe. htI;Isz:I/I;Ir(T)LT:(Ii(s%cI)_.[ru 15001356 80,81
85 S nepHble peakuuu bu6moreka [JOK 88



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
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https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0fd2
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https://m.edsoo.ru/ff0d1356

https://m.edsoo.ru/ff0d1356

SAnepHbin peakrop. TepmosinepHbie

bubnunoreka LIOK

86 peakuuu 1 https://m.edsoo.ru/ff0d1356 89,90
IIpo06ieMBbl, IEPCIIEKTUBEI,

87 BKIZ)JIOFI/IHCCKI/IEI)) aCTIeKTHI SCPHOH 1 bubmiorexa HOK 91,92,93

https://m.edsoo.ru/ff0d1356 T

SHEPreTHKU

88 BrusiHue panoakTHBHOCTH Ha 1 94
YKUBBIC OPTaHU3MBI

89 Pemenwue 3am1a4 o Teme «CtpoeHue 1
aToMay

90 KonTponsnas pabora Ne 6 o Teme 1
«CTpoeHue aTomay

91 Tpu sTana B pa3BUTHU (HUZHKU 1 95
JJIEMEHTAPHBIX YaCTHII

92 OTKpBITHE TTO3UTPOHA. AHTUYACTHIIBI 1 96,97,98

93 Enunas dusnyeckas kapTruHa Mupa 1 ctp. 408-412

94 HafimoneHHﬂ — OCHOBa aCTPOHOMHUH. 1 KOHCIICKT
3BE3IBI U CO3BE3IUA

95 Bun 3Bé3mn0ro Heba. HebecHble 1 KOHCIICKT, CTp. 365-
KOOPJAMHATHI 367
T'omnunoe nBrxenue CoyiHIA 110

96 HeOy. DxiunTuka. 3atMenus CoJHIa 1 KOHCIEKT
u JlyHbl

97 Bpewmst u kanenmaappb 1 KOHCIICKT
Koudurypanus nnaner.

98 Cunoauyeckuil nepuoi. 3aKOHbI 1 KOHCIIEKT, CTp. 367-
nBroKeHnd mianeT CoJIHEYHOH 370
CHUCTEMBI
OO01ue xapakTepUCTUKHU TIIaHET

99 ConneuHoi cuctemnl. Cucrema 1 KoHcHekT, 100
3emuis - JlyHa

100 IInaHeThl 3eMHOU IPYyIIIbI 1 KOHCIIEKT, cTp. 374-



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

375

101 Jlanéxkue miaHeTsl KOHCIIEKT, cTp. 375
102 Mautbie Tena CoJTHEYHON CUCTEMBI I:;(?)IG{CHGKT, crp. 375-
103 Maubie Tena CoJTHEUHON CUCTEMBI I:;(7)I7{CH€KT, ctp. 376-
104 CounHile 102
ConHeyHast akTUBHOCTb. VICTOUHUK
105 . KOHCIIEKT
sHepruu CoJiHLA U 3BE3]
3BE3/1bI, UX OCHOBHBIE
106 XapaKTEePUCTUKH. 3BE3/1bI ITIaBHOU 103, 104
MOCJIeIOBATEITLHOCTH
107 KpatHsbie 3BE3/1b1. H?peMeHHLIe u KOHCIICKT
HECTaI[MOHAPHBIC 3BE3 b1
CoBpemeHHbIe PeACTaBICHUS O
108 MIPOUCXOKACHUH W SBOJIIOIIHH 105
CoJHIIa U 3BE31T
Mineunbin [Iyte — Hama ["anaktuka.
109 [Tonoxenune n nmxenue CoHIa B 106
lNanaktuke
110 lNanaxktuku. YepHbie ABIPHI B AlIpax 107
raJlakTUK
Bcenennas. Paz0eranue rajakTuk.
Teopus bosbioro B3pbiBa.
111 108
PenukToBoe nszny4yenue.
MertaranakTrka
Kountponsnas pabora Ne 7
112 «OJIEeMEHTBI aCTPOHOMMHU U
acTpoUBUKI»
113 O6o006mmaroniee TOBTOPEHHE
114 O6o006mmaroniee TOBTOPEHHE
115 O6o06maroniee TOBTOPEHHE




116

O6o06m1aromnee MOBTOPEHUE

1
117 O06o06maroriee NTOBTOPSHHE 1
118 O06o06m1aroree NTOBTOPCHHE 1
119 O6o06maroiee NTOBTOPCHHE 1
120 O06o06m1aroiee NTOBTOPCHHE 1
121 O6o06m1aroree NTOBTOPCHHUE 1
122 KontponbHas p2360Ta B paMKax 1

MTPOMEXYTOYHOH aTTeCcTaIluu

123 PesepBHOE BpeMms 1
124 PezepBHOE Bpemst 1
125 PesepBHOE BpeMs 1
126 PesepBHOE BpeMs 1
127 PesepBHOe Bpemst 1
128 PesepBHOE BpeMs 1
129 PezepBHOE Bpemst 1
130 PesepBHoe Bpemst 1
131 PesepBHoe Bpemst 1
132 PesepBHOE Bpemst 1
133 PesepBHOE Bpems 1
134 PesepBHOE Bpemst 1
135 PesepBHOE Bpems 1
136 PezepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME

136




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

» ®usuka, 10 kinace/ Mskumes I'.41., byxoBues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocsemenue»

» Gusuka, 11 kinace/ Msikumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«ITpocsemienue»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
POIII



