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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢uszuke 06a30BOro ypOBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3pabOTaHa HA OCHOBE MOJIOKEHUH M TpeOOBaHMN K pe3yjbTaTam
OCBOEHHUS OCHOBHOI 00pa3oBaTebHOU Mporpammel, npeactaBieHHsix B GT'OC COO,
a Takke ¢ yuyétoMm (enepanbHON pabouell MporpaMMbl BOCIUTAHUS M KOHUEHIUU
npenojaBanus ydyeOHoro mnpeamera «Pusnka» B 00pa30BaTEIbHBIX OpraHU3aLUAX
Poccuiickoit @enepannu, pean3yomuX OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

CopepxaHue mporpaMMmbl 1O (U3MKe HampaBieHO Ha (OPMHPOBAHUE
€CTeCTBEHHO-HAYYHOU KapTUHbI Mupa oOydaromuxcs 10—11 kimaccoB npu o0yueHuu
ux ¢u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO IMOAXOAA.
[Iporpamma o ¢usuke coorBetcTByeT TpeboBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEJAMETHBIM M METAlpEeJAMETHBIM pe3yJbTaraM OOYYEeHHS, a TaKxKe
YUUTHIBAET HEOOXOAMMOCTh pealu3allid MEXKIPEAMETHBIX CBs3ell (U3HKU C
€CTECTBEHHO-HAYYHBIMH Y4YEOHBIMU TNpeAMeTaMu. B Hell ompenensioTcss OCHOBHbBIE
e M3ydeHus: GU3MKU Ha YPOBHE CPEJHEro oO0IIero oopa3oBaHusl, MIAHUPYEMbIE
PE3yNbTaThl OCBOCHUS Kypca (U3HMKHU: JUYHOCTHBIE, METANPEIMETHbIE, MPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3uKe BKIIOYALT:

e IUIAHUPYEMBIE PE3YNbTaThl OCBOCHHUS Kypca (U3MKU Ha 6a30BOM YpOBHE, B

TOM YHMCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxanue yueoHoro npeamera «duszmka» mo rogam oOyueHuUs.

du3rka Kak Hayka o Hanbosee oOIuX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAYECTBE
y4eOHOro TMpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJl B CUCTEMY 3HAHHUH 00
okpyxkaroreM wmupe. IlkonpHBIH Kypc GH3MKH — CHUCTEMOOOPA3YIOMUNA IS
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETOB, MOCKOIBKY (PH3MUYECKre 3aKOHBI JIeKAT B
OCHOBE TIPOIIECCOB M SBJICHUHN, M3y4aeMbIX XHUMHEH, Ouoiorueu, (undecKou
reorpadueit u actpoHomuei. Mcronp3oBaHue U akKTUBHOE NMPUMEHEHHE (HU3NISCKHUX
3HAaHUN OMpejeNseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHHA B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, MOJIYYEHUS HOBBIX MaTE€pHAIOB C
3aJlaHHBIMU CBOWMCTBaMH W JApyrux. M3ydenue (pU3mku BHOCUT OCHOBHOM BKJIAJ B
dbopMHUpOBaHME  €CTECTBEHHO-HAYYHOW  KapTUHBI MHUpa  OOydarommxcs, B
dbopMupoBaHUE YMEHHUI TPUMEHATH HAYYHBI METO/I TO3HAHUS TIPU BBHITIOJIHEHUH UMU
Y4EOHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca ¢u3uKH U1 yPOBHSI CpeHEro o0Iiero oopa3oBaHus MOJI0XKEH
pAI Uael, KOTOpble MOYKHO PAaCCMaTPUBAThH KaK MIPUHIUIIBI €r0 MOCTPOCHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTephal M3 BCEX pa3iesioB (DU3MKH, BKIIOYAET Kak
BOIIPOCHI KJTACCUYECKOM, TaK M COBPEMEHHOU (U3HKH.

Hoes cenepanuzayuu. B COOTBETCTBMU € HeW Marepuan Kypca (U3UKU
00beIMHEH BOKPYT (pusnueckux Teopuid. Beaymum B kypce siBisieTcs: GOpMUpPOBaHUE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.



Hoes eymanumapusayuu. EE peanuszanus mpeanoyiaraeT MCHOJIb30BAHUE
TYMaHUTAPHOTO TMOTEHIMaNa (PU3NUECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
(bU3UKH C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU MTpoOIeMamMu.

Hoes npuknaonoii nanpasnennocmu. Kypc hu3uku npeamnoaaract 3HaKOMCTBO €
ITUPOKUM KPYTOM TEXHUUECKUX U TEXHOJOTUUECKUX MPUTIOKEHUN U3YUECHHBIX TCOPUI
1 3aKOHOB.

Hoes oxonocuzayuu  peanusyercs IOCPEACTBOM  BBEACHHUS  DJIEMEHTOB
COJIep>KaHUsl, TOCBSIIIEHHBIX AKOJOTUUECKUM MPoOJieMaM COBPEMEHHOCTH, KOTOPbHIC
CBSI3aHBI C PA3BUTHEM TEXHUKM M TEXHOJOTUM, a Takxke OOCyXaAeHUs mpobieM
PalMOHAILHOTO MPUPOAOTIOIB30BaHUS U SKOJOTHYECKON 0€30MacHOCTH.

CrepKHEBBIMM DJIEMEHTaMHU Kypca (U3MKM Ha YpPOBHE CpPEJHEro OOUIEro
oOpa3zoBaHus SBISOTCA (u3nueckue Teopun (PopMUpPOBAHUE MPEACTABICHUNA O
CTPYKTyp€ TOCTPOCHHS (PU3MYECKON Teopuu, poiu ¢GyHAaMEHTAJIbHBIX 3aKOHOB U
IMPUHITMIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MPUPOJIE, TPAHUIAX MPUMEHUMOCTH
TEOPH, I OTIUCAHUS €CTeCTBEHHO-HAYUHBIX SIBICHUMN U TIPOILIECCOB).

CucTeMHO-1eSITeIbHOCTHBIN 0J1X0/1 B Kypce (PU3UKU peaTnu3yeTcs MPEXK e BCETO
3a CuéT OpraHu3aluy JKCIEPUMEHTAIBLHON AEeATEILHOCTH oOydarommuxcs. s
0a30BOro ypoBHS Kypca (HU3UKA — 3TO HUCIOJB30BAHHE CHCTEMbl (POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U TAOOPATOPHBIX padOT, KOTOPHIE B MPOTpaMMe 110
¢usznke oO0BEAMHEHBI B OOUIMH CHUCOK YYEHUYECKHUX MPAKTHYECKUX padoT.
Brigenenne B ykazaHHOM IMepeyHe 1a00opaTOPHBIX padoT, TPOBOAUMBIX JJII KOHTPOJIS
U OILICHKH, OCYIIECTBIISIETCS yYaCTHUKaMH 00pa30BaTEIbHOTO Mpoliecca UCXOns M3
OCOOCHHOCTEHM IIJITAaHUPOBAaHMS M OCHalleHus kaOuHeta ¢u3ukn. Ilpu sTOM
oOecrieuynBaeTcs OBJAJCHUE OOYYArONIMMUCA YMEHUSMHU TMPOBOJAUTH KOCBEHHBIE
U3MEpEHUs, HUCCIIEOBAHUA 3aBUCUMOCTEH (U3MUECKHX BEIUYMH M TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHUE yaenseTcsi pEeHICHUI0 PACUETHBIX M KaYeCTBEHHBIX 3a/1ad.
IIpu 5TOM a1 pacU€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/1a4d C SBHO 3aIaHHOU
¢uznuecko MOJENbI0, TO3BOJIAIONINE TPUMEHSITh HM3YUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jiesia Kypca, TaKk U UHTETpUpPYs 3HaHUS U3 Pa3HbIX
paznenoB. J1yisi KaYeCTBEHHBIX 3a]1a4 IPUOPUTETOM SIBIISIOTCS 3a1aHUSI HA O0OBICHEHUE
MpoTeKaHUsT (PU3NYECKUX SBICHUN U TPOIECCOB B OKPYXKAIOIICH KU3HU, TPEOYIOIne
BbIOOpA (PU3UYIECKOI MO JIJISl CUTYaIH MMPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBetcTBUU ¢ TpeboBanusimu GI'OC COO k MatepuanbHO-TEXHUYECKOMY
oOecrieueHnI0 yueOHOro mporiecca 0a30BBIA ypOBEHb Kypca (pW3ukum Ha ypOBHE
cpeaHero oOmiero oOpa3oBaHUsl MOJDKEH H3ydaThCsl B YCIOBHUSIX MPEAMETHOTO
kaOuHeTa (GU3WKKM WIM B YCJIOBHUSX HWHTETPHUPOBAHHOTO KaOWHETa TIPEIMETOB
€CTECTBEHHO-HAYYHOTO IWKiIa. B kabuwHeTe (U3MKU JOMKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyAOBaHUE /JIS BHIIIOJHEHUSI YKa3aHHBIX B MpoOrpamMmme no (husuke
YYEHUYECKHUX MPAKTUYECKUX PadOT U IEMOHCTPALIMOHHOE 000pYOBaHUE.



JleMoHCTpanimoHHOE  O0OpyJIOBaHHE  (POPMHUPYETCI B  COOTBETCTBUU C
MPUHIIMIIOM  MHUHUMAJIBbHOH  JTIOCTATOYHOCTH W OOECMEYMBAET  IMOCTAHOBKY
MEPEUNCIICHHBIX B TpOrpaMMe 1O (U3UKE KIIOYEBBIX JEMOHCTPAIMHN IS
WCCJICIOBAHUS  W3YYaeMbIX  SIBICHMH W TIPOIECCOB, OMIUPUYCCKUX U
(GyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlabopatopHoe o0OOpyJdOBaHHME JJISI YYCHHMUECKUX TIPAKTUUYECKUX pabdoT
dopMHpYETCsI B BUIC TEMATHICCKUX KOMITJIEKTOB M 00€CIIEYNBACTCS B PACUETE OJTHOTO
KOMIUICKTa Ha JABYX OOydJamommuxcs. TemaTHueckre KOMILICKTHI J1a0opaTOPHOTO
o0opyOBaHUS JOJKHBI OBITH TIOCTPOSHBI Ha KOMIUICKCHOM HCITOJIb30BAaHUHU
AQHAJIOTOBBIX M IM(PPOBBIX NPHOOPOB, a TaKKE KOMITBIOTEPHBIX H3MEPHUTEIBHBIX
CUCTEM B BUJE ITU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIEJIIMHA U3yYCHUS (PU3HUKH B 00IIeM 00pa30BaHUU SIBIISFOTCS:

e (opmMupoBaHHEe UWHTEpeca M CTPEMJICHHS OOYYarolIMXcsS K HayYHOMY
U3YYCHHWIO TPUPOJIBI, Pa3BUTUE WX WHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

e pa3BHTHE TPEJCTABICHUH O HAYYHOM METOJC IMO3HAHUSA M (HOPMHPOBAHUE
UCCJICIOBATEIBLCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBJICHUSM;

e (opmMupoBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa M3y4YCHHUS OCHOB
CTpOEHUSI MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (opmupoBaHne yMeHUN OOBSICHATH SIBICHUS C UCTIOIb30BAaHUEM (PU3NUECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

e (opmupoBanue mpeacTaBIeHUM O poiu GU3MKK [Js Pa3BUTUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

HocTwkenne 3TUX 1ieneil o0ecreuynBaeTcs pElIeHUEM CIEAyIIMUX 3a7ad B

npolecce u3ydeHus Kypca U3k Ha YpOBHE CpeHEro 001iero 0opa3oBaHus:

e MPUOOPETCHUE CHCTEMBbI 3HAHUN 00 OOIMMX (PU3UYIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHsIX, BKIIOYas MEXaHWUKY, MOJEKYISIpHYIO  (U3HKY,
AICKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTBI aCTPO(U3UKH;

e (opmMupoBaHHE yMEHHI TPUMEHITh TEOPETUUECKHUE 3HAHUSA JIs1 OOBSICHEHUS
(bu3MUECKUX SIBICHUIA B IPUPOJIE U IJISl IPUHATHUS MPAKTUUECKUX PEIICHUN B
IIOBCEIHEBHOM JKHU3HU,

e OCBOCHHE CIIOCOOOB pEIICHUS pa3IUYHbIX 3a7ad C SIBHO 3aJIaHHOUN
dusnueckor MoIenbo, 3ajad, MOAPa3yMEBAIOMIMX CaMOCTOSATEIBHOE
co3anue Pu3MIeCcKor MOJIEIH, aJIeKBaTHOW YCIIOBUSM 3aJ1a4H;

e TMOHWUMaHWE (PU3NYECKUX OCHOB W TMPHUHIUIOB JCHCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTUYESCKUX TPOIECCOB, WX BIUSHHS Ha OKPYKAIOUIYIO
cpeny;

e OBJQJICHHEC METOJAaMH CaMOCTOATEIHHOTO IUIAHUPOBAHUS W TIPOBEICHUS
¢u3nUecKnX SKCIEPUMEHTOB, aHajdnu3a W WHTEPHpEeTanuu WHHOPMAIIHH,
OTIpEJICIICHHSI IOCTOBEPHOCTH TIOJIYICHHOT'O PE3yIbTaTa;



e CO3/IaHHME YCIOBUH ISl Pa3BUTHS YMEHUN MPOEKTHO-UCCIIEOBATEIHCKOM,
TBOPYECKOMN JAEATEIBLHOCTH.

Ha wusyuenue ¢usuku (6a30Bblii ypOBE€Hb) Ha YpPOBHE CpEIHETro OOILEero
oOpazoBanus orBoautcs 136 dacos: B 10 kiacce — 68 yacoB (2 yaca B Hejeno), B 11
Ki1acce — 68 gacoB (2 yaca B HEACIIO).

[Ipennaraemerii B mporpamMme 1o (uU3HKE TMepeueHb JTab0paTOpHBIX U
NPaKTHUYECKUX paboT sBNSETCS PEKOMEHAOBAHHBIM, YUYUTENb JelaeT BbIOOD
npoBefcHUS J1a0OpaTOpHBIX pabOT W OMBITOB C YYETOM HMHIWBUAYaTbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupoxae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHpa. PoJib 3KcrieprMeHTa ¥ TEOPUH B IPOLECCE TO3HAHUS PUPOIBL. DKCIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SIBIEHUN M mpolieccoB. HayuHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Jlemoncmpayuu

AnanoroBele U UU(PPOBbIE H3IMEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBmkeHHE. OTHOCUTEIBLHOCTh MEXAHHUYECKOTO JIBUKECHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTh (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MaTEepUAIbHOM TOUYKH, WX MPOCKIUM HAa OCH CHUCTEMBbI KOOpJHMHAT.
CioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE NpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMs, MNYTH U TNEpeMEIICHUA
MaTepuaibHON TOYKH OT BPEMEHHU.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmueitHoe aprxenue. JIBiKeHne MaTepUaJIbHON TOUKH 10 OKPYKHOCTH
C MOCTOSIHHOW MO MOXYJIIO CKOPOCTBIO. YTJIOBass CKOPOCTh, JIUHEWHAsA CKOPOCTH.
ITepuon u yactora oOpamieHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIOMETP,
JNBU>KEHUE CHAPSIOB, LICNIHBIE U PEMEHHBIE NIEpPEAAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

HaGmronenne nBwkeHUs Tena, OpOIICHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU 110 OKPYKHOCTH.



Yuenuueckuii sxkcnepumenm, nabopamopHvie pabomsi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, HPONIACHHBIMM TEIOM 3a
MOCTICIOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydyeHne nBUKEHUS LIAapUKa B BA3KOU KUIAKOCTH.

N3yuenue aBmxeHus Tena, OpOIeHHOTr0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akon HetoToHa i1
MarepuanibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuna Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (moxosi, CKoyibxkeHus1, kauenus ). Cuna tperus. Cyxoe
TpeHue. Cuiia TpeHUsl CKOIBKEHUSI U cuiia TpeHus nokos. Koadduiment tpenusi.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WJIU ra3e.

[TocTynarensHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECUS TBEPIOTO TENA.

TexHuueckne ycTpoWCTBA M NPAKTUUECKOE IPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHUE MacC B3aUMOJICHCTBYIOMIUX TEN.

Bropoit 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus: Opycka 1o HaKJIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYIOCTH, BO3HUKAIOIIUX B MPYKHUHE U
pPE3MHOBOM 00pasIie, OT ux AehHOopMaIIiH.

UccnenoBanne ycinoBUii pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonvt coxpanenus 6 mexanuke



NmMnynbe MatepuanbHOW TOUKM (Teja), CUCTEMbl MAaTE€pUANIbHBIX TOYEK.
NMnynbsC cunbl M U3MEHEHUE UMIYJbCAa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeaktuBHOEC NBUXEHUE.

Pabota cunbl. MOIIIHOCTD CHJIBI.

Kunernueckast sHeprusi maTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU SHEPTHUU.

[ToreHumanbHas DHEPrus. [ToreHumnanpHas DHEPrus YIPYro
nedopMupoBaHHON NPYKUHBL. [loTeHIIMaNbHAs Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3emMiu.

[ToTenumanbHbIE 51 HETMOTCHIIMAJIbHBIC CHJIBI. CBsi3b  paboOTHI
HEMOTEHI[MAJIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM YHEPTUU CUCTEMBI TEJl. 3aKOH
COXPaHECHUsI MEXAHUYECKOU DHEPTUMU.

Ynpyrue u Heynpyrue CTOIKHOBEHUS.

TexHUYeCKHe YCTPOMCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOIOMET, KOIED,
NPY>XKUHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaktuBHOE NBMXEHUE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUN B KUHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomoi

N3ydenne abCOMIOTHO HEYMPYroro yjaapa ¢ MOMOIIBI0 JBYX OJIWHAKOBBIX
HUTSHBIX MAsATHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIBI ¢ U3MEHEHHEM MEXaHMYECKOH Hepruu
TeJIa Ha MPUMEPE PACTSIKECHUSI PE3MHOBOTO XKI'yTa.

Paznen 3. MousiekyasipHasi pu3uKa ¥ TEPMOJHMHAMHUKA

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKON TEOPUU M UX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMO/JICMCTBUS YaCTHI[ BElIeCTBA. MOJEIN CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPIIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesie. Macca u
pa3mepsl Mojiekys. KonmndectBo BemnectBa. [loctosHHass ABorajpo.

TermoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana temmneparyp
Lenbcus.

Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYCCKOW TEOPHUH HACANBHOrO ra3za. AOCOIOTHAsS TeMIeparypa Kak mepa
CpelIHEM KWHETHYECKOW SHEPruy TEIJIOBOrO JABMXKEHHsS dYacTull raza. [llkama
temiepatyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—KnamneipoHa.
3akon JlaneToHa. M3omporiecchl B UI€IbHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['padudeckoe TmpeacTaBiICHUE H3OMPOIIECCOB: M30TEpPMa, H30XOpa,
nzobapa.



TexHu4eckne yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnpIThl, AOKa3bIBAIOIIME JHUCKPETHOE CTPOEHUE BeLIeCTBa, QoTrorpaduu
MOJIEKYJ OPTaHUYECKUX COSTUHECHUM.

OnbiThl 0 TUDPYy3UN KUIAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnaens onbita HTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXKMOJIEKYIISIPHOTO
B3aMMOJICUCTBUA.

Mogens, WUTIOCTPUPYIOIasi TPUPOTY AaBICHHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WIUTIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA HJICAIBHOTO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

OrnpenenieHne Macchl BO3AyXa B KJIACCHOM KOMHATe Ha OCHOBE HU3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3/IyXa B HEH.

HccnenoBanre 3aBUCUMOCTU MEXKIY MapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHSIE SHEpPrusi TEPMOJMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHeHus. KonuyecTBo TermioTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HWJealbHOro  Ta3a.  Buael  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUYEHUE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEmnoTel npu TeIionepeaaye.

[TonssiTue 006 ammabaTtHOM mporecce. I[lepBeIii 3aKOH TEPMOIWHAMUKHU.
[IpumeneHnue mepBOro 3akoHa TEPMOIAMHAMUKH K wu3ompolieccaM. ['paduueckas
UHTEpIpeTaIys padoThl rasa.

Bropoii 3akon TepmonuHamMuku. HeoOpaTuMocTh MpOIIeCCOB B IPUPO/IC.

TeroBble  mamwuHbl.  [IpyHOMIBIL  JOEHCTBUS — TEIUIOBBIX  MAllWH.
[IpeoOpa3oBanus HSHEpPrUM B TEIUIOBHIX MamuHax. KoadduimeHT mnone3Horo
nerictBus TerioBodt MammHBL [lukn KapHo u ero xoad@uimeHT Mmojae3Horo
JNEUCTBHSI. DKOJIOTMYECKUE MPOOIEMBbI TEIIOSHEPTETUKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBHUraTelb
BHYTPEHHETO CrOpaHus, ObITOBOI XOJIO0AUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHHH PabOTHI: BBUIET
npoOku W3 OYTBUIKM TIOJ JEHCTBHEM CXXATOTO BO3[yXa, HarpeBanue 3dupa B
JATyHHOU TpyOKe myTEéM TpeHUs (BUACOAEMOHCTpAIus).

N3meHeHne BHyTpeHHEN SHEPTUM (TEMIIEpaTypbl) Tela NpU TeIUIonepeaye.

OnbIT 110 a11abaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).
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Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PpEaKTUBHOIO
JBATATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

N3mepenue yaenpHON TEIUIOEMKOCTH.

Tema 3. Acpecammuvie cocmosanun eeujecmea. Pazoevle nepexoovl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacwllleHHBI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBineHue wu
KpUCTaIu3anus. Y neapHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJYUYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUU.

Crioco0bl U3MepeHNs BIaKHOCTH.

Habmronenune HarpeBaHust U IJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaJLIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3MmepeHne OTHOCUTENIBHOM BIAXKHOCTH BO31yXa.

Pa3znen 4. JiaekTpoauHaMHuKA

Tema 1. Inekmpocmamuka

DneKkTpu3anus Ten. INEeKTpUIecKui 3aps. J{Ba Buaa s3IeKTpUYECKUX 3aps10B.
[IpoBOAHMKH,  JOUANEKTPUKM U  MOJYNPOBOAHUKHU. 3aKOH  COXPAHEHUS
AJEKTPUYECKOT0 3apsiaa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblid 3JIEKTPUUECKUI 3apsi.
Onektpuueckoe 1mone. Hampssk€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn
CYHEPIIO3ULUH BJIECKTPUYECKUX IOJICH. JIMHMM HANpsyKEHHOCTH BIEKTPUYECKOTO
TIOJIA.

Pabota cui anmekTpocrarndeckoro nosrst. [lorernuan. Pa3HOCTh MOTEHIIHAIIOB.
[IpoBOHMKH W AWDIEKTPUKH B JJIEKTPOCTATUYECKOM TMoje. [(uanmekrpuyeckas
MIPOHUILIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aniiapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu
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Y CTpONCTBO U IPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumonencTBre Ha3JIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TIOJIE 3aAPSIKEHHBIX TEJL.

[TpoBOJHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMANEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUAJIEKTPUUECKOW MPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenne 3nekTpo€MKOCTH KOHIEHCATOPaA.

Tema 2. Ilocmoannstii Inekmpudeckuit mok. Toxu é paznuunwix cpeoax

DJIEKTPUUYECKUM TOK. YCIIOBHUSI CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
Hctounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsixenue. 3akon OMa i1 yyacTka LEnu.

DJIEKTPUUYECKOE COMPOTUBIICHUE. YIEIbHOE COMPOTUBICHUE BELIESCTBA.
[TocnenoBaTenbHOE, MapajlieIbHOE, CMEIIAHHOE COSTUMHEHNE MPOBOIHUKOB.

PaGora oanextpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTh
AIEKTPUUYECKOTO TOKA.

DNEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTkoe 3aMbIKaHuE.

ONEeKTpOHHAas ~ NPOBOJAMMOCTb  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUYeCKUi TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKMY. CobcTBeHHas 151 IIPUMECHAas MIPOBOJMMOCTD
noJynpoBoAHUKOB. CBolicTBa p—n-niepexo/a. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEeKTpUYEeCKUid TOK B  pacTBOpaX M  paciiiaBax  3JIEKTPOJUTOB.
DIIEKTPOIUTHYECKAs AUCCOIUAIUA. DIEKTPOIIU3.

DNeKTpUUeCKU TOK B Ta3zaxXx. CaMOCTOSATENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Momuus. [Ltazma.

TexHuuecknue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHEHHUE: aMIIEPMETP,
BOJIBTMETP, pPEOCTaT, HWCTOYHMKH TOKA, OAJIEKTPOHArpPEeBATEIbHBIE MPHUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIICHHS], BAKYYMHBIN THOJ,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYITPOBOAHUKOBBINA TUO]], TaJIbBAHUKA.

Jlemoncmpayuu

N3Mmepenune CUitbl TOKa U HapsKEHUS.

3aBUCUMOCTbh COMPOTUBIEHUS UWJIWHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJTOIIAH MTONEPEYHOr0 CEYEHHS U MaTepHUala.

CwmemanHOe COeIMHEHUE TPOBOHUKOB.

[Ipsamoe wm3MepeHue BieKTpoABMXKyled cuibl. KopoTkoe 3ambikaHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.
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3aBUCUMOCTb COITPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsa U IPOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSIA MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3y4eHne CMEIIaHHOTO COEJUHEHUSI PE3UCTOPOB.

N3mepenre 3neKTpOABMKYIIEH CUIIbl UCTOYHUKA TOKAa UM €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

Habmronenue anexrponusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 10 Kiiacce oCyHIECTBISIETCS C
y4€TOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMu MAaTeMaTHKH,
OMOJOTUH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nowsmus, CBA3aHHBIE C HW3YYEHHEM METOJOB HAy4yHOTO
NO3HAHUS: SBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEIMPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuka: penieHue CHCTEMbl YpAaBHEHMM, JHHEWHas (QyHKIuS,
napabosna, runepOosia, ux rpauku ¥ CBOMCTBA, TPUTOHOMETPHUUECKHE (DYHKIIMH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKLINUN HA OCU KOOPAWHAT, CJI0)KEHHE BEKTOPOB.

Buonoeusa: MexaHn4eckoe BUKEHHE B >KMBOM Npupoze, Auddysus, ocmoc,
TETIJIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, KUAKOCTEHU U Ta30B,
NEKTPUYECKHE  CBOMCTBA  METAJUIOB,  JJEKTPOJUTHUYECKAas  JUCCOLMALMS,
raJIbBaHUKA.

l'eoepagpua: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETpP, TEPMOMET.

Texnonozus: mpeodOpa3oBaHuEe JBHKEHUN C HCIOJIB30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs B TEXHHKE, IOAIIMIIHUKY, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHE), JIBUTATEIb BHYTPEHHETO
CrOpaHusi, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIYYEHHsSI COBPEMEHHBIX MAaTEpHaJIOB, B TOM YHUCJIE€ HAHOMATEpPHAIOB, M
HAaHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3allMTa, 3a3€MJICHHUE 3JIEKTPONPUOOpPOB,
KCEpOKC, CTpYHHBIN IPUHTED, AJIEKTPOHATrPEBATEIIbHBIE npuOopBl,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KIIJACC

Paznen 4. DinekTpoanHaAaMHUKAa
Tema 3. Macnummnoe none. I1eKmMpoOMAZHUMHAA UHOYKUUSA
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[TocTosiHHBIE MarHUTBI. B3anMOa€MCTBUE MOCTOSSTHHBIX MAarHUTOB. MarHuTHOE
nosne. Bextop MarouTHOM UHAYKUMU. [IprHIUII Cynepro3UIuy MarHUTHBIX TOJIEH.
JIuaum marHuTHOM WHAYKUMHM. KapTMHa NMHUNA MarHUTHOM HMHAYKUWWA ITOJIS
MOCTOSIHHBIX MarHUTOB.

MarauTtHoe TIOJ€ TPOBOAHHUKA C TOKOM. KapTuHa IHMHMH WHIYKIUU
MAarHUTHOTO TOJISl JJMHHOTO MPSAMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJib U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOJyJib U HaIpaBJieHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOJTHOM MarHuTHOM nosie. Pabota cunsl JlopeHnua.

SlBneHne BIIEKTPOMAarHUTHOM HMHAYKOUU. [loTOK BeEkTOpa MarHUTHOU
WHJYKIUUA. OJEKTPOABMIKYIAST CHJIA HWHIAYKIUMUA. 3aKOH JJICKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nanexkTpuueckoe Tmose. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MPOBOJHUKE, BHKYIIEMCS TTOCTYNATEIHbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJICKTPOABWKYIIAsS  CHJIA
CaMOMHAYKIIUH.

DHeprusi MAarHUTHOTO TOJIL KATYIIKU C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHbBIC
MAarHMThl, JJIEKTPOMArHUTBI, J3JIEKTPOJABUrATENIb, YCKOPUTEIU DJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumopelicTBue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE IIEKTPOMArHUTHOW UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTb SJIEKTPOJBIKYIIEH CUJIbI UHAYKIUUA OT CKOPOCTH H3MEHEHUSs
MAarHUTHOTO MOTOKA.

SIBrieHME CaMOMHIYKIIVH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHne MarHuTHOrO MOl KaTYIIKH C TOKOM.

HccnenoBanne AeUCTBUS MOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

UccnenoBanue sSBICHUS 3IEKTPOMArHUTHON MHIYKIIUU.

Paznen 5. Koyie0anusa M BOJHBI
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Tema 1. Mexanuueckue u 31eKmMpPOMAZHUNHbLE KOJ1€OAHUA

Konebarenbnas  cuctema. CBOOOAHBIE  MEXaHMYECKHE  KoJeOaHUS.
IMapmonunueckue konebanus. Ilepuon, yactora, ammiutyga u ¢asza KojeOaHUM.
IIpyxXvHHBIM MasATHUK. MareMaTU4eCKUM MasTHUK. YpPaBHECHHUE TapMOHHUYECKUX
koneOanuii. [IpeBpaiiieHrie YHEPruu NPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbhbiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJeaTbHOM KOJIe0aTeTbHOM KOHTYpe. AHAJIOTHUS MEXAY MEXaHHUYECKUMH U
ANEKTpOMarHuTHeIMU Kojebanusamu. @dopmymna Tomcona. 3akoH CcoXpaHEHHS
SHEPIrUM B UJEaTLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaronux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKHE
kosieOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusI.

[lepemennblii  TOK. CHHYCOMIANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOT0 TOKa. AMIUIUTYJHOE M JICHCTBYIOIEE 3HAUYCHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpanchopmarop. IIpons3BoaACTBO, Mepeaadya U MOTPEOSICHUE AIEKTPUICCKON
SHEPIruM. DKOJOTMYECKUE PUCKU TIPU MPOU3BOJICTBE 3JIeKTpodHepruu. Kynbrypa
UCITIOJIb30BAHUS AJICKTPOIHEPTUH B TTIOBCETHEBHOM JKU3HH.

TexHudeckne ycTpoHWCTBAa W TPAKTHUYECKOE MPUMEHEHHUE: DIECKTPUUCCKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JEKTPONEpeaay.

Ilemoncmpayuu

HccnenoBanne mnapaMeTpoB KoseOaTeabHOM CUCTEMBI (MPY>KUHHBIA WM
MaTeMaTU4YECKU MasiTHUK).

HaGmonenue 3aTyxaronx KojaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaAHUH.

HaGmonenue peonanca.

CB0OOHBIEC JICKTPOMATHUTHBIE KOJICOAHMSI.

OcuumuiorpaMMsbl (3aBUCMMOCTH CHJIbI TOKA W HaNpsHKEHUSI OT BPEMEHU) ISt
AIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yuenuueckuii sxcnepumenm, nabopamopmusle pabombl

NccnenoBanne 3aBUCMMOCTH NEPUOJA MaJbIX KOJ€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.

NccnenoBanue nepeMeHHOT0 TOKA B LEMHU U3 MOCIEA0BATEIBHO COETUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMacHUMHbLE 60JIHbL

MexaHnnueckue BOJIHBI, yclOBHS pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyuMHa BoJiHBL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBIL.
Nurtepdepenius u qudpakius MEXaHUUECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.
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DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHUS SJICKTPOMATrHUTHBIX BOJIH.
B3anmuas opuentanus BexropoB E, B, V B anexkrpomarautHoit BosnHe. CBoOMCcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
unrepdepennusi. CKOpoCTh 3EKTPOMArHUTHBIX BOJIH.

[IIxkana »1MeKTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3JIE€KTPOMAarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeleBUACHU. Panunookanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpONUCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JUArHOCTMKA B TEXHUKE M MEIMIMHE, pajap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmonenne orpakeHus ¥ MpeIoMIICHUS MEXaHUUYECKUX BOJIH.

Ha6monenue natepdepeniiuu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTATYIOW U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBONCTB 2JIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, IIPEJIOMIIEHUE,
noJisipusanus, 1udpakxius, nHTepdepeHus.

Tema 3. Onmuxka

['eomerpuueckass onrtuka. lIpsaMoinnHENHOE paclpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpene. JIyu ceera. ToueuHbI HCTOYHHK CBETA.

OtpaxxeHnue cBeTa. 3aKOHBI oTpaxeHusi cBeta. [locTpoeHue nzoOpakeHuil B
IJIOCKOM 3€pKajie.

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONMIOTHBIN MMOKA3aTENb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbld yrojl MOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust cBeta. ClnoxHBIN cocTaB Oenoro ceera. L[Ber.

Cobwuparormue 1 paccenBaroiye TuH3bl. ToHkas nuH3a. DoKycHOe paccTosHUE
U ONTUYECKAas cuja TOHKOW nuH3bL. [locTpoeHne n3oOpakeHuii B coOMparomux u
paccenBarouX JuH3ax. PopMyra TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHblE HCTOUYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHUHUMYMOB B HHTEp(EpPEHIIMOHHOM
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hubpakuus cseta. JudpakimonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAakKCMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PpaKIMOHHYIO PEHIETKY.

[Tonspuszanms ceera.
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TexHuueckue yCTpONCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
¢oToanmapar, NPOEKUMOHHBIA anmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pPaACIpPOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuueckue npuOopskI.

[lonHOe BHYyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIECKOa.

HaGmonenue natepdepeHium crera.

HaGmonenue nudpakuuu ceera.

HabGmonenue nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO NPU3MBI.

[Tony4yenue cnexTpa ¢ MOMOIIbIO AUPPAKITUOHHON PEIIETKH.

HaGmronenue noisipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue nokazaress NpeJoMIIeHUs CTEKIIA.

UccnenoBanue cBOMCTB M300paXKeHUM B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CTIENMAJIBbHOI TEOPUH OTHOCUTEJIBHOCTH

["'paHuIBl TPUMEHUMOCTH KJIaccHUYecKoil MexaHuku. [locTynaTel ciennanbHON
TEOPUH OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHIMI OTHOCUTEJIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU M COKPAILCHHE
TUTVHBI.

DHeprusi U UMIYJIbC PEISATUBUCTCKON YACTHUIIBIL.

CBs13b Macchl C SHEPrUei U UMITYJIbCOM PENATUBUCTCKOW YaCTULIBI. DHEPrus
MOKOSI.

Pazgen 7. KBantoBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®ortonsl. ®opmyna [lnanka cBsi3u sHEeprun GOTOHA C €T0 YACTOTON. DHEPTHS
U UMITyJbe (poTOHA.

Otkpeitre u uccienoBanue porodddexra. Onbiter A. I'. CToneToBa. 3aK0oHBI
dororddexra. YpaBuenue DitHmrerina amsa dotodrddexra. «KpacHas rpaHUIa»
doToarddekra.

JlaBnenue ceeta. OnbrTer 11. H. JIeGenena.

XHUMHYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: (HOTOIIEMEHT,
dboTogaTunK, cCoTHEeYHas OaTapes, CBETOIUOI.

Jlemoncmpayuu
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®otor(peKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETO (oTo3(deKTa.

Cseronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[lmanerapnas moxpens aroma. Iloctynatel bopa. M3nyyeHue U moriomieHue
(GOTOHOB MpHU MEpexojie aToMa C OJIHOTO YPOBHsS DHEPruu Ha Jpyrou. Busl
cnekTpoB. CIIEKTp YPOBHEN SHEPIMU aTOMa BOAOPOAA.

BonHoBsie cBoiicTBa yactull. Bonubl ne bpoitns. KoprnyckyisipHO-BOTHOBOM
IyaJli3M.

CrnoHTaHHOE U BBIHYXJECHHOE U3JTyYEHHUE.

TexHuueckue YCTpPOWCTBA M NPAKTUYECKOE MNPUMEHEHHUE: CHEKTPaTbHBIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHeMYaThIX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HaGmonenue nuHevaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdopa o onpeneneHnto coctaBa paguoakTHBHOTO
m3nyuenus.  CpoiictBa  anmbda-, Oera-, TamMma-u3iIydeHus.  Biusaue
PaauOaKTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHE TIPOTOHA W HeWTpoHa. HykioHHass monenb siapa I'eizenoepra—
NBanenko. 3apsa sapa. MaccoBoe uncio siapa. M30Torbl.

Anbda-pacnman. DIEKTPOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3JIy4yeHue. 3aKOH paJuoakTUBHOTO paclajia.

DHeprusi CBsI3M HYKIIOHOB B siipe. Snepubie cuibl. JledexT maccs sapa.

SnepHble peakuunu. Jlenenue u cuHTE3 AI€EP.

Anepnsiii peakrop. TepMosimepHbiii cuHTe3. [IpoOiieMbl W TIEPCHEKTHBBI
SIEPHON SHEPreTUKU. DKOJIOTMUECKUE ACIIEKThI SIACPHOM SHEPTEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoabl HAOJIIOACHUS U PETUCTPALIMH JIEMEHTAPHBIX YACTHII.

dyHnaMeHTaIbHbIe B3auMOoeHCTBUA. EAMHCTBO pu3nyeckoil KapTHHBI MHpA.

TexHnueckne yCTpOMCTBAa U NMPAKTUYECKOE NMPUMEHECHUE: JTIO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK HOHU3UPYIOINX YACTHLI.
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Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (hoTOrpadusim).

Paszzgen 8. DiieMeHTBHI ACTPOHOMHUM U ACTPOPUIUKH

DTtanbl pa3BUTHS aCTpOHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KECHUE.

CosiHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCThb. McTounuk sHeprur ConHLIA U 3BE3N.
3BE3bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYTpEeHHEE CTpOCHHUE
3BE37. COBpEeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BooIMK CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyts — Hama I'anmaktuka. [lonoxkenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Paguoranaktuku v kBa3zapbl. UEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa667a. Pazberanue rajgakTuk.
Teopust bosibioro B3peiBa. PemmkToBOE H3ITydeHUE.

Macmrabnas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Vuenuuecxkue nabnooenus

HaGmronenust HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpe/ieNICHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1sl CEBEpHOTO MOMYIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon Jlynsl, manet, Miteanoro IlyTu.

O600maromnee MOBTOPEeHUE

Ponsr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3HKHU U
aACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJib (U3MUECKONU TEOPUU B
dbopMuUpoBaHUY MPEACTABICHUN 0 GU3UUECKON KapTHHE MUPA, MECTO (HU3HUECKON
KapTUHBl MHUpa B OOIIEM psAAy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEACTaBJIECHHUIN O TIPUPO/IE.

Me:xknpeaMeTHbIe CBA3H

N3ydenue kypca ¢uzuku 0a30Boro ypoBHs B 11 kimacce oCyIIECTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMHM MAaTEMATHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTUH.

Meowxcnpeomemnvle nousamus, CBA3aHHBIE C W3YYEHHUEM METOJIOB HAay4YHOTO
MO3HAHUS: SIBICHUE, HAy4HbIA (HakT, runoresa, (uanyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOII0IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



19

Mamemamuka: pelieHHE CHCTEMBl YPaBHEHHM, TPUTOHOMETPUYECKUE
GyHKIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPbl M HMX MPOEKIIMA HAa OCU KOOPAMHAT, CIO0KEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApHBIX (PYHKIMH, NPU3HAKU TOAOOUS TPEYTOJIHLHUKOB,
onpeiesieHne MIoNaau IOCKUX GUryp u oobEmMa Ted.

buonoeus: »snekTpudeckue SBICHUS B KUBOM MpuUpoje, KojeOaTeabHbIe
JIBUKECHUS B )KMBOU MPUPOJE, ONITUYECKUE SBJICHUSA B )KUBOW NPUPOJE, ACUCTBUE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAIIIMYECKasA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3MbI 00Pa30BaHUs KPUCTATUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHATH3.

leoepaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alleKM MATHUTHBIX  PYII,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMJIICTPSICEHUIA.

Texnonocus: JHUHUW DJIEKTpONEpEeay, TEHEpaTop IEPEMEHHOIO0 TOKa,
3JIEKTPOJIBUTATENb, WHIYKIMOHHAS TI€Yb, pajap, PaauONpPUEMHHUK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, MPOCKIIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nMka» Ha YPOBHE CpeIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIC PE3YyJbTATHl OCBOCHUS yueOHOro npeaMera «Ou3nKay JOJKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIeCcTBa, pacIIMpeHUE >KU3HEHHOTO
OTBITa W OMBITA JAEATEILHOCTH B MPOIIECCE peain3allii OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JIEITEIIbBHOCTH, B TOM YUCJIC B YaCTH:

1) rpa’sKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMN 00YJaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUKUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATH C COLMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IATPHOTUYECKOT0 BOCTIUTAHUSA:

c(hOopMHUPOBAHHOCTh POCCUICKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA,;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OpUEHTHPYSACh HAa MOPAJIIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKON HAYKE;

5) TPyA0BOr0 BOCIIUTAHUS:
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MHTEpPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCcTU
(bU3UKHM HAa TPOTSHKEHUH BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JEUCTBUM B OKPYKAIOWIEN CPEJEC HA OCHOBE
3HAHMS 1leJIeld yCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OIbITa JEATEeIbHOCTH HKOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH Mo (QU3UKE;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs (PU3UKH OCYIIECTBIISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIEe JeHCTBHSI
ba3oBble JJoruyeckue JaelcTBU:
CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENIENIATh I JeATCIIbHOCTH, 3a7aBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKEHMUS,
BBISIBIIATH 3aKOHOMEPHOCTHM W TPOTHBOPEYHMs] B  paccMaTPUBAEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIM3a HMEIOIIUXCS
MaTepHUaIbHbIX U HEMaTEepHUAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JEATEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
1IEJISIM, OIICHUBATh PUCKH MOCJIEACTBUH AEATEIHLHOCTH,
KOOPJAWHUPOBATH U BBIMOJHIATH Pa0OTy B YCIOBUIX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciienoBaTeibCKue 1€MCTBHS:
BJIQJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBBIMU TOHATHUSIMHU W METOJaMHU
dbuznuecKon HAYKH;
BJIaJICTh HABBIKAMH y4€OHO-HCCIIE0BATEILCKON M MIPOCKTHOM JAEATEIHHOCTH
B 00JlacTH (DU3UKU, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY MOUCKY
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METOJIOB peIICHHs 3aaad (U3NYECKOTO COACP)KAHUS, MPUMEHEHUIO Pa3IHMYHbIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TOJYyYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIpeTalny, MpeoOpa3oBaHUI0 W TPHUMEHEHUIO B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (HU3HKHU;

BBISIBIIATH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PelIeHuUs, HAXOAUTh apTYMEHTHI JIJIs TOKA3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add  pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3a/Jadyll B 00pa30BaTEIBHOM
JESTELHOCTH, B TOM YHCJIC IPU U3yYEeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUSA 10 (HU3WKE B MPAKTHYECKYIO 00JacTh
KHU3HEICITCITHHOCTH;

yMEThb HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTei;

BBIJIBUTaTh HOBBIC HJIEH, PEJIaraTh OPUTHHAILHBIC TTOIXO/IbI U PEIICHUS;

CTaBUTH POOJIEMBI U 33J1a4H, JIOMYCKAIOUME aTbTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIa/IeTh HaBBIKAMM TOJy4YeHUs WH(opManuu (U3HMUECKOro COAEep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJIu3,
CUCTEMAaTH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3TUYHBIX BUIOB U GHOpM
IPE/ICTABIICHUS;

OILICHMBATh JIOCTOBEPHOCTH UH(OPMAINK;

UCIIONIb30BaTh  CpPEACTBA  HMH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPraHU3aI[MOHHBIX
3a/1a4 ¢ coOM0AeHNEM TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COAEpXKaHHUS B pa3IMYHBIX (opMmaTax C
yu€TOM Ha3zHa4eHUs MHPOPMAIMH U LEJIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
(Gopmy mpencTaBiIeHUs U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:

OCYIIECTBIISITH OOIIEHNE HA YPOKax (PU3UKHU U BO BHE-YPOUHOU JIEATEILHOCTH;

pacmo3HaBaTh MPEANOCHUIKM  KOHGIMKTHBIX CHUTyallud ¥  CMATYATh
KOH(MDITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUSI C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJ/ICTB;

[MOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYaJIbHOU
paboThI;
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BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX IEWUCTBUUA C YYETOM OOIIMX
HMHTEPECOB, U BO3MOKHOCTEN KaXJ0T0 YICHA KOJUICKTUBA,

IIPUHAMATh  L€IM COBMECTHOW  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacupenensiaTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOW paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIJla M KAX/I0I0 yYaCTHUKA KOMAH bl B OOIIMiA
pE3yNbTaT MO pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSABIATh TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIUATUBHBIM.

PerynsiTuBHBIE YHHBEPCAIbHBIE YUeOHbIE AelicTBUS
Camoopranusanus:

CaMOCTOSITCJILHO OCYIICCTBIISTh IMO3HABATCIBHYIO JCATCIBHOCTh B 00JIaCTH
(GU3MKH W acCTPOHOMHH, BBISABJIATH MPOOJEMBI, CTaBUTh M (HOPMYJIHPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSATEJIbHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a/iay, TUIaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIIIOUYTCHHI;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEATIOYTEHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, OpaTh Ha ce0d
OTBETCTBEHHOCTH 32 PEILICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIIMA B 00JacTu
(bM3UKH, TOCTOSTHHO MOBHIIIATh CBOM 00Pa30BaTEIbHBIA U KYJIBTYPHBIN YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBHI B JIE€SITEIbHOCTD,
OIICHUBATh COOTBETCTBHE PE3YyIbTATOB IICIISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEeQIEKCMH  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUN M MBICTUTEIBHBIX TIPOIECCOB, MX PE3yJIbTATOB H
OCHOBaHUM;

UCTIOJIb30BaTh MPHUEMBI pedIIeKCHH I OLIEHKH CUTYallld, BHIOOpAa BEPHOTO
pEIICHHS;

YMETh OIICHMBAaTh PUCKH W CBOCBPEMEHHO MPUHUMATH PEHICHUS IO WX
CHW)KCHHIO;

NPUHUMATh MOTHBBI M apryMEHTHl JPYTUX TpPHU aHaJIN3€ pPEe3yJIbTaTOB
TeSTETHHOCTH;

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKH U JIOCTOMHCTBA,
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MpUHUMATh MOTHBBI W apTryMEHTBHl APYTHX TMIPH aHAIU3E pPe3yIbTaTOB
TESTETHHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10oCTHKEHHS TUIHOCTHBIX PE3YIIBTATOB OCBOSHUS IIPOTPAMMBI T10
buzuke [ ypoBHS cpeaHero oOmero o0pa3oBaHUsS Y 0OydYaromuxcs
COBEPIIECHCTBYETCS OYMOIMOHATTLHBIH WUHTEIIEKT, MIPEATIOIar afOIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOITMOHAIBHOE
COCTOSIHUE, BUJICTh HANPABICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAILHOU cephl,
OBITH YBEPCHHBIM B ce0e;

CaMOpETYyJUPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHHME, CIIOCOOHOCTh aJaNTUPOBATBCI K
HMOIMOHAIBLHBIM U3MECHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKECHUIO ICIIA U
yCIieXy, ONTUMHU3M, WHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh HMCXOJS W3 CBOUX
BO3MOXXHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh 3MOIIMOHAIBHOE COCTOSTHHE
JAPYTHX, YYUTBIBATH €r0 TIPH OCYIISCTBICHUU OOIICHMS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOILIECHUS
C IPYTUMH JIIOJbMU, 3a00TUTHCS, TIPOSIBIISATH HHTEPEC U pa3peniatb KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiacce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCS YMCHUI:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJIb U MeCTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAapTHHBI MHUpPA, B PAa3BUTUM COBPEMEHHOM TEXHUKH M
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKUX MOJEICH:
MaTepHalibHasi TOUKa, MHEpIMaIbHas cUCTeMa OTcuéra, adCONIOTHO TBEPIOE TENO,
WJICAIBHBIN Ia3, MOACIHU CTPOCHUS Ta30B, KUIKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsijl PU pelieHn: (PU3NIECKUX 3374,

pacno3HaBaTh (pu3nYecKue SABICHUS (IIPOIECCHI) U OOBACHITH MX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUUYECKON TEOpHUHM CTPOCHHMS BEIIEeCTBA U
ANEKTPOJAMHAMUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE,
CBOOOJHOE TIAZICHUE TeJ, JBMKEHUE MO OKPY)KHOCTU, MHEPIIUS, B3aHMMOJICHCTBHE
Ten, nupdy3usi, OpOyHOBCKOE JBHKEHUE, CTPOCHHUE >KUAKOCTEH U TBEPIBIX TeT,
M3MEHEeHHEe O0bEMA TeJl MPU HarpeBaHUU (OXJIAXKIEHUH), TEIJIOBOE PAaBHOBECHE,
UCIapeHne, KOHJEHCAlMs, IUJIABJICHUE, KPUCTAJUIM3alMs, KHUIIEHUE, BIAXXHOCTh
BO3/1yXa, IMOBBIIICHUE JABJICHUS Ta3a MPU €ro HArpeBaHUM B 3aKPBITOM COCYIE,
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CBSI3b MEXJY NapaMeTpaMH COCTOSIHHS ra3a B M3OIpPOLECCaX, JIEKTPU3AlUs Tel,
B3aUMOJICHICTBUE 3aPAI0B;

OMHUCHIBATh MEXaHUYECKOE JIBM)KEHHUE, HMCMOJNb3Yysl (hU3NYECKUE BEJIUYUHBI:
KOOpJMHATa, MyTh, MEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIa,
MMIYJIbC TE€a, KHHETUYECKasi >HEPTUsl, MOTCHIMAJIbHAsl dHEPTUs, MEXaHUYECKas
paboTa, MexXaHWYeCKass MOIINHOCTh;, NPU ONHCAaHUW TMPAaBWIBHO TPAKTOBATh
(bU3UYECKU CMBIC MCHOJB3YeMbIX BEJIMYMH, HX OO0O3HAYEHUS W EAUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMY;

ONUCHIBATh H3YUYEHHbIC TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONB3ysl (U3MYECKHE BEJIWYMHBI JaBJICHUE Tras3a, TeMmreparypa, CpeaHss
KMHETUYECKasi SHEPTUSl XaOTUYECKOTO JABMXKEHUSI MOJIEKYJ, CPEAHEKBaApaTUUHAs
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSS HHEprus, paboTa rasa,
KOO (PUIIMEHT TIOJE3HOr0 JICUCTBUS TEIUIOBOTO JBUTATENS, TPU ONMUCAHUM
NPaBUIBHO TPAKTOBAaTh (PUBMYECKUM CMBICI HCMOJIB3yeMbIX BEIUYHUH, HUX
0003Ha4YeHUs] W E©IUHMIIBI, HAaXOAUTh (OPMyINBI, CBS3BIBAIOIIUME JAHHYIO
(bU3UYECKYI0 BEIUYUHY C IPYTUMHU BEJTUUYNHAM;

ONUCHIBATh U3YUYEHHBIC DJICKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECCKUE
ABJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUUYHMHBI: AJIEKTPUUECKHUMN 3apsj,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS,, MOTEHIMAJ, PA3HOCTh IMOTECHIINAJIOB;
OpU OINKCAHWU TPABUIBHO TPAKTOBATh (PUIUYECKUH CMBICT HCIOIB3YEMbIX
BEJIMYMH, UX OOO3HAYEHUS W EJUHUIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE
JaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIMYUHAMU,

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCIONB3Yys (pu3myeckue
3aKOHBI W MIPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMIIYJbCa,
OPUHIUIT CYNEPHO3UIUN CHJI, MPUHLHUI PABHOINPABUS HMHEPLHAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPTUH TEILUIOBOTO JABHXKEHUS MOJIEKYJI C
a0COIOTHOM TeMIiepaTypoi, MEePBbI 3aKOH TEPMOJIMHAMHUKH, 3aKOH COXPaHCHUS
AJEKTPUYECKOrO 3apsana, 3akoH KyioHa, mpu 3TOM pa3inyarh CIIOBECHYIO
(bOopMyIHpPOBKY 3aKOHA, €70 MAaTEeMaTHUYECKOE BBIPAKEHHE M YCIOBHS (TPaHUIBL,
00J1aCTH) MPUMEHUMOCTH;

O0OBSICHATH OCHOBHBIE TIPUHIIUIIBI ICUCTBUS MAIIIWH, TPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3inuvaTh YCJIOBHS UX 0€30MaCHOTO WCIIOH30BAHUS B MOBCEIHEBHOU
KU3HU;

BBITIONHATh OJKCIEPUMEHTHI 1O HWCCICJOBAHUIO (DU3HUECKUX SBICHUH U
MIPOLECCOB C HCHOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHUN, NPU 3TOM
dbopmyTHpoBaTh MPOOIIEMY/3a/1a4y ¥ THIIOTE3Y YUSOHOTO IKCIICPHUMEHTA, COOMPATH
YCTAHOBKY U3 MPEJIOKEHHOTO 000pyA0BaHUs, IPOBOJAUTH OIBIT U (OPMYIUPOBATH
BBIBO/IbI;
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OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHHS M MCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKHU IOTPELIHOCTEN U3MEPEHUN;

UCCJIEOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEIMYUHAMHU  C
WCMOJIb30BAHUEM TMPSIMBIX W3MEPEHHM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBaThH PE3YIbTAThI MOJYYECHHON 3aBUCUMOCTU (PU3NUECKUX BEJIUYUH B BUJIC
TaOIuI] U TpaUKOB, JIeJaTh BHIBOJIBI IO pe3yJIbTaTaM UCCICIOBAHNUS,

coOmroaTh npaBuiia 0€30MacHOro TpyjAa MpU MPOBEIECHUU HCCIEIOBaHUMN B
paMKax ydeOHOTro DJKCIEPUMEHTa, Yy4eOHO-HCCIETOBATEIbCKON W TMPOEKTHOU
JEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemiatb pacy€THbIE 3a7aud C SIBHO 33JaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3a7a4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUYECKUE BEIMYUHBI U (POPMYJIBI,
HeoOXoAuMBbIe it €€ pelleHus, MPOBOAUTh Pacu€Thl U OIEHHWBATh PEAbHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BETUUUHBI;

peliaTh KaYeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PaCCYXKJICHUH C OMOpOod HAa HM3YYEHHbIC 3aKOHBI, 3aKOHOMEPHOCTU U
buznueckue sIBICHMUS;

UCIIOJIb30BaTh IPU PEIICHNHU YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUU [JIsl MOUCKA, CTPYKTYPUPOBAHHUS, UHTEPIPETALMA U TPEICTABICHUS
y4eOHOW M HAyYHO-TIOMYJIAPHOW HWHQpOpMAIMK, TOJMYYEHHOH U3 Pa3IuIHBIX
UCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIYyHaeMyI0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, 00BSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKH
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3MKE B MOBCETHEBHOM KU3HU JJIS
obecricueHUs1 0€30MACHOCTH TpPH OOpaIleHUH ¢ NpHOOpaMU M TEXHHUYECCKUMH
YCTpPOMCTBAMHU, JJIsI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpyNIle C BBHIMOJHEHUEM Pa3IUYHBIX COLHUAIBHBIX POJEH,
IUIAHUPOBaTh pabOTy TPYNIbl, PalUMOHAIBHO PpACHpPENeNiATh OOSI3aHHOCTH U
IJIAHUPOBATh JEATEIBbHOCTh B HECTAHIAPTHBIX CUTYyalMSX, aICKBaTHO OLICHUBATH
BKJIQJl KQXJJOTO U3 YYACTHUKOB TPYIIIbI B PEIICHUE pacCCMAaTPUBAEMOU MPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeamMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJib U MecTo (pu3uku B (HOPMHUPOBAHHUH
COBPEMEHHOM HAay4yHOM KApTUHBI MHUpPa, B Pa3BUTUH COBPEMEHHOU TEXHUKH W
TEXHOJOTHH, B NMPAKTUYECKOW AEATEIBHOCTH JIFOAECH, LIEJIOCTHOCTh M €IUHCTBO
(bu3nYeCKOi KapTHUHBI MUPA;



27

YUUTHIBATh TpaHUIbl MPUMEHEHHS HW3YYEHHBIX (QPU3NUYECKHX MOJENei:
TOYECYHBIN IEKTPUYECKUM 3apsl, JIyd CBETA, TOYCYHBIM UCTOYHUK CBETA, siACpHAas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO siapa MpU peuieHUuH (PU3NYECKUX
3ajay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (PMBHMKU: DJIEKTPUUYECKasl MIPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MArHUTHOE JIEUCTBHS TOKA, B3aUMOJEICTBUE
MarHuTOB, JJEKTPOMATHUTHAs MHAYKIMS, JACHCTBME MArHUTHOrO TIONs Ha
OPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsif, JJIEKTPOMArHUTHbIE KoOJIeOaHUs U
BOJIHBI, MPSIMOJUHEHHOE pacIpOCTPAaHEHHE CBETA, OTPAXKEHUE, MpPeloMIICHHE,
unTepdepenuus, aubpakuus W TONAApU3alMs CBETa, JHCIEpCUs CBETa,
dotoanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JUHENYATOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs

PaaAnOaKTUBHOCTD,
OIIUCBIBATb H3YYCHHBIC CBOMCTBA BCIICCTBA (BHGKTpI/ILIGCKI/Ie, Mar"HuTHBIC,
OIITUYCCKHUC, QJICKTPUYICCKYIO MMPpOBOINMOCTD Pa3InYHbIX cpezl) )51

AJICKTPOMArHUTHBIE SIBJICHUS (TIPOIECCHI), HCIONB3YS (PU3NUecKue BETUYUHBI:
AIEKTPUYECKUI 3apsi, CUJIa TOKA, DJEKTPUUECKOE HANPSIKEHUE, DIEKTPUUECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABMKYIAS CHia, paboTa TOKa,
UHIAYKOWAST MarHATHOro moissi, cuia Awmrmepa, cwia JlopeHna, MHIYKTUBHOCTH
KATYILIKW, DHEPrus DSJIEKTPUYECKOTO M MArHUTHOTO ITIOJIEM, IEPUOJ U 4YacToTa
KoseOaHuii B KoJieOaTeJIbHOM KOHTYpE, 3apsii M Ccujla TOKa B Ipollecce
TapMOHUYECKUX DJIIEKTPOMArHUTHBIX KoJeOaHuM, (OKYCHOE pacCTOsSHUE U
ONTHUYECKAs] CHUJla JIMH3BI, MPU OMHCAHWH TPABUIBHO TPAKTOBATH (PU3MUECKHIA
CMBICIT HCIOJNB3YEMbIX BEIUYMH, HMX OOO3HAUYCHHs] W CAMHUIIBI, YKa3bIBaTh
(bopMyIIbI, CBSI3BIBAIOIINE TAHHYIO (PU3MUYECKYIO BEIHUHUHY C IPYTUMHU BEIMUYNHAMU;

ONMCHIBATH H3YYECHHBIC KBAHTOBBIC SBJICHUS M IIPOLECCHI, HCHOJIb3YS
¢usznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
4acTOTa CBETA, SHEPIusl U UMMYJbC (OTOHA, IEPUO/] MOJypacnaaa, SHEPrusl CBA3U
aTOMHBIX SIIEP, TPU OINUCAHWU TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICIH
MCIIOJIb3YeMbIX BEIIMYMH, X OOO3HAYEHWsS W EIWHMUIIBI, YKa3bIBaTh (DOPMYIIHI,
CBS3BIBAIONINE JIAHHYI0 (U3MYECKYI0 BEIWYMHY C JAPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHHE (PU3NYECKON BEITMIHHBL

aHANMM3UPOBATHh (PU3MUYECKHUE TPOIIECCH M SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajlieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKkOH BIEKTPOMArHUTHOU
VHIYKUWH, 3aKOH NPSIMOJMHENHOTO PACIPOCTPAHECHUSI CBETA, 3aKOHBI OTPAKECHUSA
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHeHHe DiHIITeHa mis Gorodddexra,
3aKOH COXPAaHEHUs JHEPruHr, 3aKOH COXPAHCHUS HMITYJIbCa, 3aKOH COXPaHCHUS
AJIEKTPUYECKOrO 3apsifia, 3aKOH COXPAaHEHHUsI MAacCOBOr0O 4MCia, NOCTyJarsel bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYITUPOBKY
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3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaKEHUE U YyCJIOBUS (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTIpEeIeIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO ITOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHia;

CTPOUTh W OIMCHIBATh H300paKCHHE, CO3/1aBaEMOE ILJIOCKHUM 3EpKajioM,
TOHKOMW JIMH30M;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MUCCKUX SBICHUH W
IIPOIIECCOB C HCIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHM: TPU STOM
dbopmynupoBaTh nMpodsieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY M3 MPEUIOKEHHOTO 000y 10BaHMSI, IPOBOJIUTH OIBIT U (POPMYIUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATHh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCJICIOBATh 3aBUCUMOCTH (PU3NYCCKHUX BEJIUYHMH C HCIIOIH30BAHUEM MPSMBIX
U3MEpPEHUI: TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (PU3MUECKUX BCJIMYWMH B BHJE TaOIUI] U TpadUKOB,
JIeNIaTh BBIBOIBI 11O pe3y/IbTaTaM UCCIICI0BAHHS,

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MPHU MPOBEACHUU HCCIEAOBAHHUN B
pamMKax y4eOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTEHbHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOTro
000py10BaHMS;

pemiatb pacy€THbIC 3a7adyd C SIBHO 3aJaHHOM (U3MUYECKOW MOJEIIbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BBIOMPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (PU3MUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OLICHUBATh PEATHHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
IEMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uUecKue SIBICHUS;

UCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETANUA U TPEICTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJSPHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
HMCTOYHHUKOB, KPUTHUECKH aHATM3UPOBATH MOTYy4aeMyI0 HHHOPMAITHIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAIIUH, MPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3indaTh yCIOBHUS MX O€30MaCHOTO WCTOIb30BAHUS B TIOBCETHEBHOM
KU3HU;

MPUBOJIUTH MPUMEPHI BKIIAJ]a POCCHICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOIECCOB OKPYXKAIOMIETO MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHH;
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MCIIOJIb30BaTh TEOPETUUCCKUE 3HAHMS 110 (PU3MKE B TIOBCETHEBHOM JKU3HU AJIS
oOecrieyeHus1 0€30MaCHOCTH MpU OOpanieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
yCTPOWCTBAaMU, JUISI COXPAHEHHS 3OPOBBS U COOIIOJICHUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEN CPELE;

paboTaTh B TpyMIE C BHIMOJTHCHWEM pPAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh pPaboOTy TPYNIBl, PAMOHAIBHO PpACHpenetsTh OOS3aHHOCTH U
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBAaTHO OIICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB TPYIIBI B PEIICHUE paCCMaTPHUBAEMON MPOOIEMBI.
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10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM Kontposbnbie | TpakTieckue (ungpossbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsl padoThbI pecypebi
Paznen 1. PUSUKA U METOJAbI HAYUHOI'O ITIO3HAHUSA
1.1 ®u3nKa ¥ METO/Ibl HAYYHOTO MTO3HAHUS 2 bubmorexa [JOK
) https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunematitka > https://m.edsoo.ru/7£41bf72
bu6mmoreka [IOK
22 Hlunamika ! https://m.edsoo.ru/7£41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpAaHEHHUSI B MEXaHUKE 6 1 1 hits://m.edsoorw/Tf41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpUHU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
3.2 OCHOBBI TEPMO/MHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bu6nuoreka [IOK
) @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 24

Pasznen 4.

AJIEKTPOJAUHAMUKA
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bubmmoreka [{OK
41 DMEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' pasIMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1O 63

[TPOTPAMME
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11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM u@poBbie
Ne i/ pasi Konrpoabubie | IlpakTHyeckue (1nchp )
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsI padoTbI pecypesI
Pazpnea 1. QJIEKTPOJANHAMUKA
11 MarunuTHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
) WHIYKIAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazjnen 2. KOJTEBAHUSA U BOJIHBI
71 MexaHW4eCcKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KojeOaHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2.3 Onika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CHEIIMAJIbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnunoreka [JOK
OTHOCUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHTHl KBAHTOBOW ONITUKH 6 Egg?;;f;igg% f41c97c
4.2 Crpoenune aToMa 4 bubmorexa LIOK

https://m.edsoo.ru/7f41c97¢
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4.3

ATOMHOE SAPO

5

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

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU

5.1 DneMEeHTHl aCTPOHOMUHU U aCTPOPU3UKU 7 BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pa3nea 6. OGOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0061maroniee NOBTOPEHHUE 4 E;ﬁ?;ﬁfg;gﬁ% f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka
n/ yp Beero Ko;Tpo.m)HLIe HpﬁaKanecmle oBpazoBaTebHEIe
padoTbI padoThl pecype
1 ®u3nka — Hayka o npupoje. Hayunsie 1 bubnuorexa [JOK
METOJIbI II03HAHUA OKPYXKAIOIIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponw 1 MmecTo pusuku B popMuUpoBaHUH
2 COBpPEMEHHOM Ea HOM K(g rT)I/IHS MHpa, B 1 bubmorexa LOK
P ' Ayt p \,p ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATETbHOCTH JIFOICH
MexaHn4deckoe ABMKCHUE.
OTHOCHTENBHOCTh MEXaHUYECKOTO bubmuoteka [{OK
3 1
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE MPAMOJIMHENHOE JBHKEHUE 1 bubmoreka LOK
pHoe 1ip 8 https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOIMHEWHOE 1 bubnuoreka [JOK
JBHKCHHE https://m.edsoo.ru/ff0c372e
6 CBoboaHoe majienue. Y CKopeHue 1 bubnuoreka [JOK
CBOOOIHOTO IMaJCHUA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitHoe nBuxenue. /[prxenue 1 bubmuoreka [JOK
MaTepUaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
IIpuHuMI oTHOCUTENBHOCTH [ anmuies.
8 I/Ige LL[[I/IaJILHLIe cucteMbl oTcueTa. IlepBhIii 1 bubmiorexa HOK
p - 1P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [IpuHIun cynepno3uimu
. PHHL yrep . bubmuoreka [JOK
9 cui. Bropow 3akoH Herorona s 1

MaTCpUuajJbHO W TOYKHU

https://m.edsoo.ru/ff0c3be8
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10 Tperun 3akoH HproTOHA [17151 MaTEepUAIBHBIX bubnuorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHpHOro Tsrorenus. Cuna bubnuorexa [JOK
11
TsKecTu. [lepBasg KocMudecKkass CKOpOCTh https://m.edsoo.ru/ff0c3d00
bubmmoreka [{OK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadppunment tpenus. Cuna
13 con OTEIBJ'IGHI/ISI n (11)/1(1)}1BI/I)K6HI/II/II) Tea B bubmmorexa LIOK
P P https://m.edsoo.ru/ff0c3f76
YKUJIKOCTH WJIH Ta3e
[ToctynarenbHOE M BpalmlaTeIbHOE TBHKEHUE
14 a0COJIIOTHO TBEPJOTO Tes1a. MOMEHT CHIIBI. bubmuorexa [JOK
[liievo cusbl. YciioBusi paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ffO0c41a6
Tena
Nmnynbc MaTepuaabHOM TOYKH, CUCTEMBI
15 MaTepHalbHbIX TOYEK. IMITynbC Cuibl. 3aK0oH bubnuoreka [IOK
COXpaHEHUs UMNyJabca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHHE
PaGota u mourHOCTh cuibl. Kunetnueckas
16 SHEPTHsi MaTepHaIbHOW Touku. Teopema 00 Eubmrorexa OK
- https://m.edsoo.ru/ff0c4502
VM3MEHEHUH KMHETUYECKOW SHEpIUU
[TorenunaneHas sHeprus. [loTeHunanpHas
17 SHEprus ynpyro aeopMUpOBaHHOU bubnunoreka [JOK
NpykuHbl. [loTeHIManbHas dHeprus Teia https://m.edsoo.ru/ff0c461a
BOJIM3U TIOBEPXHOCTH 3eMIIH
[loTeHuManpHbIe U HENOTEHIIMAJIBHBIE CUIIBI.
CBs13b pabOTHI HEMOTEHIIUAIBHBIX CUII C
18 I/ISMerHI/IeM MEXaHU4YECKOU IHEPTUHU bubmiorexa [JOK
p https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUU
19 JlaboparopHas pabota «lccrnenoBanue cBsI3u

paGOTH CUJIBI C U3MEHEHHEM MEXaHHUYECKOM
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SHEPIHUHM TeJla HAa IPUMEPE PACTKEHUS
PE3UHOBOTO JKI'yTa»

KonTponshas paborta no teme «KnnemaTuka.

bu6mmoreka [{OK

https://m.edsoo.ru/ff0c4b74
Tematuueckue
KOHTpOJ]LHLIe nu

20 JuHamuka. 3aKOHbI COXPaHEHUS B CaMOCTOSITEIbHbIC PA0OTHI
MEXAHHUKEY o ¢usuke. 10 kmacc/
O.U.I'pomrena. - M.:
H3narenbcTBO «IK3aMeH»,
2021
OCHOBHBIE ITOJI0KEHUS MOJIEKYIIAPHO-
21 KMHETUYECKON TEOpUU BpOYH}(I)BC};)(OG bubmrorexa [JOK
’ https://m.edsoo.ru/ffO0c4dc2
nsuxenue. Audpdysus
XapakTep ABUKEHUS U B3aUMOICUCTBUS
22 YacTuIl BelecTBa. Moienu CTpoeHus ra3oB,
YKUJIKOCTEN U TBEPJIBIX Tl
23 Macca monekyn. KonnuecTBo BeliecTsa.
[Toctosinnas ABoraapo
o4 TemnoBoe paBHOBecue. Temneparypa u eé
u3Mepenue. [llkana remneparyp Llenbcus
75 Wneansupiii ras B MKT. OcHoBHOE bu6mmoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas TemIepaTypa Kak Mepa
cpeaHel KUHETUYECKON SHEPIUU JBHUKCHUS bu6mmoreka [JOK
26
MOJIEKyJl. YpaBHeHUue MeHeneeBa- https://m.edsoo.ru/ffOc511e
Knaneitpona
27 3akoH JlampToHa. ['a30BBIe 3aKOHBI
JlaboparopHas pabota «MccnegoBanue
28 3aBUCHMOCTH MEXIy NTapameTpamMmu

COCTOSTHUSA pa3pPCIKECHHOT'O I'a3a»
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H3ormporiecchl B HI€alIbHOM ra3e u ux

bubmmorexa [{OK

29 rpaduvecKoe MpecTaBICHHEe https://m.edsoo.ru/ff0c570e
BuyTpeHnHss dHeprus TepMOINHAMAYECKOU
30 CUCTEMBI U CIIOCOOBI €€ N3MCHEHUS. bubnuorexa [JOK
KonuuecTBo TemioTs! u pabota. BuyTpennsis https://m.edsoo.ru/ff0c5952
SHEPTHs OJTHOATOMHOTO MUJI€aTbHOTO Ta3a
31 Buael Tenonepenaun bubmorexka [TOK
5 pei https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BEIECTBA.
32 KSJ'II/ILIGCTBO TEIUIOTHI IIPU Tlelimonepe)laqe bubmorexa [JOK
. ) https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN MPOTECC
[IepBblii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
33
IIPUMEHEHNE K U30IIpoLieccaM https://m.edsoo.ru/ffOcSefc
Heo6patnumMocTh MpoIieccoB B MPUPOIE. bubmuorexa [JOK
34 N
BTopoii 3aKkOH TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KI1J tremioBoi bubmuorexa [JOK
MaIWHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKOJIOTHYECKHE TPOOJIEMBI TEIIJIOHEPT € THKU
33 O6o06matomuii ypok «MoJtekysipHast bubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKH https://m.edsoo.ru/ff0c6938
bubmuoreka [JOK
https://m.edsoo.ru/ff0c6a50
TemaTuueckue
KounTtponbHas paborta no teme KOHTPOJIbHBIC U
39 «MounekynspHas ¢puszuka. OCHOBBI CaMOCTOSITENbHBIE PabOTHI

TCPMOJUHAMUKU

o ¢pmsuke. 10 kmacc/
O.U.I'pomuena. - M.:
HznaTenbcTBO «OK3aMEH»,
2021
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40 [TapooGpazoBaHue U KOHICHCAIHUS. bubnuorexa [JOK
Hcnapenue u KurneHne https://m.edsoo.ru/ff0c63b6
A1 AOcCo0THAs 1 OTHOCUTEIIbHAS BIIAXKHOCTD bubmmorexa [{OK
Bo3ayxa. HacellieHHbI1M n1ap https://m.edsoo.ru/ff0c64d8
Teepnoe teno. Kpucramnuueckue u
amop(HbIe Terna. AHU30TPONUS CBOUCTB bubnnorexa [JOK
42
KpucTamuioB. JKuIKue KpUCTaJlIbI. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUallbl
43 [InaBnenue u KpucTaM3anus. Y aenbHas bu6moreka [IOK
TerioTa riaByieHus. Cyonmumarus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHue TEII0BOro OanaHca bubmorexa [JOK
P https://m.edsoo.ru/ff0c6820
DIIeKTpU3aus Tell. DNEKTPUUECKUN 3apsi/l. bubmuorexa [JOK
45
JIBa BH1a SJIEKTPUYECKUX 3aPsII0B https://m.edsoo.ru/ffOc6bcc
[IpoBOAHMKH, TUIIEKTPUKHU U
46 H(E)J'I ILOBO I;I/JIIKI/I 33K£H COXpaHEeHUus bubmorexa HOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bec
ANEKTPUYECKOT0 3apsija
47 B3aumopneuncrsue 3apsnoB. 3akod Kynona. bubnuoreka [JOK
ToYyeyHBIN IEKTPUUECKUU 3apsi https://m.edsoo.ru/ffOc6ced
Hanpsxk€HHOCTD 3JIEKTPUYECKOTro OIS,
48 I1 I/IEI WIT CYNIEPIIO3H I/II)I/I AJIEKTPUYECKUX Eubmrorexa OK
DHHHHIT CYTIEPTO3 I p https://m.edso0.ru/ff0c6df2
noJsieu. JIMHuK HanpsHKEHHOCTH
49 PaGota cui 31eKTpoCTaTHuecKoro moJsl. bubnunoreka [JOK
Ilotennuan. Pa3HOCTE MOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHUKH U AUDIIEKTPUKH B
50 3J'IpeKT ILOCTaTI/Iqu::KOM l'IOl:J)'Ie bubmorexa [JOK
p ) https://m.edsoo.ru/ff0c7018
JlusnekTpuueckasi IpOHUIIAEMOCTh
51 OnexrpoeéMkocTs. Konnencatop bubmorexa LIOK

https://m.edsoo.ru/ff0c7126
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52

DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa

bubmmorexa [{OK
https://m.edsoo.ru/ff0c72c0

53

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJIGHCATOPOB, KOMMMPOBAJILHOTO amnmnapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMieHIe IEKTPonpruOopoB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBanus. [locrostHabI TOK. Crita
toka. Hanpsbxenne. ConpoTtuBieHue. 3akoH
OmMa 1t ygacTKa 1ernu

56

[MocnenoBarenpHOE, MapauIeIbHOE,
CMEIIaHHOE COETMHEHHE TIPOBOTHIKOB.
JlabopaTtopHnas pabora «3y4yeHue
CMEIIAaHHOTO COETMHEHHSI PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 1 MOJTHOM (3aMKHYTOM )

BHCKTqueCKOfI LOCITN. KOpOTKOC 3aMbIKaHUCE.

JlabopaTtopHnas padora «M3mepenne 3/C
MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUS

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

59

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTb COTIPOTHUBIICHUS
METaJJIOB OT TEMIEPaTypBhl.
CBepX1poBOIUMOCTh

60

DNEeKTpUUECKUU TOK B Bakyyme. CBOHCTBa
JIEKTPOHHBIX ITyYKOB
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[TonmynpoBOAHUKH, UX COOCTBEHHAS U

bubmmoreka [{OK

1 . I« —n-
6 MIpUMECHast MPOBOAUMOCTh. CBOUCTBA p—N 1 hitps://m.edsoo.ru/fi0c84ac
niepexoja. [loynmpoBoIHUKOBBIE TPHOOPHI
DIEeKTPUYECKUM TOK B PaCTBOpaXxX U
62 paciiaBax 3JeKTPOJIMTOB. 1 bubnuorexa [JOK
DNEKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DIEeKTPOIN3
One [ .
NEKTPHIECKHH TOK B rasax ) Bu6morexa LIOK
63 CaMOoCTOATENBbHBIN U HECAMOCTOSTEIIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1nasma
DneKTpuyYecKre MpruOOPHl U YCTPOMCTBA U UX
64 npamﬁqecxoe nppII)MeHgHHe.}{'[prnna 1 bubmrorexa [JOK
https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MMacCHOCTH
N bubmuorexa [JOK
65 O6o0maromuii ypok «JIEeKTpOJMHAMUKAY 1 hits-/m.edsoo.rw/ff0c88be
bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8a8a
KounTponbHas pabora no teme Temarmccine
«Qnekrpocratuka. [locTossHHBIN KOHTPOTILHLIC U
66 . T 1 CaMOCTOSITENbHBIE PabOThI
ANEeKTpUYecKil TOK. TOKU B pa3muyHbIX 1o usuxe. 10 knace/
cpenax» O.M.I'pomuesa. - M.:
HznaTenbcTBO «OK3aMEH»,
2021
67 PesepBuriit ypok. KontponbHas pabota mo 1 bubnunoreka [JOK
TeMme "DIeKTpoIuHaMHUKA" https://m.edsoo.ru/ff0c8c56
63 PezepBHblit ypok. O000maronmii ypok 1o 1 bubnuoreka [IOK
temaM 10 kracca https://m.edsoo.ru/ff0c8f6¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka
n/n yp Bcero KO; TPOILHbIE HpﬁaKTquCK“e u3yueHusi | odOpa3zoBaTejibHbIE
padoTbI padoThbI pecypesI
IlocTostHHBIE MATHUTEI M UX
B3anmMoJieiicTBIie. MarHuTHOE TI0JIE. bubmmoreka [{OK

1 . 1
BexTop MarHUTHOM MHAYKIIMH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIIMH
MarauTHO€ 10Jie MPOBOJIHUKA C
ToKOM. OmbIT Dpcreaa. bubnuoreka [IOK

2 N 1
B3anmonericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas padora «M3yueHue

3 MarHETHo]so noﬁﬂ KaT KHy::I 1 1 Bubmaorexa LIOK

ym https://m.edsoo.ru/ff0c98fe
TOKOM)»
JleiicTBue MarHMTHOTO IOJISA Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTopHnas pabota 1 1 bubnuorexa [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOM)»

JleiicTBe MarHUTHOTO IOJISA Ha

5 JBUKYILYIOCS 3apsKEHHYIO 1 bu6mmoreka [JOK
yactuny. Cuina Jlopenma. Pa6ora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
DNEeKTpOMarHuTHask MHIYKIIHS.

6 IToTox BEKTOpa MarHUTHOMN 1

nHaykuuu. 9/1C nHaykuuu. 3akoH
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3JIEKTPOMArHUTHON MHTYKLIMU
®dapages

JlaboparopHas padoTa

bubmmoreka [{OK

7 «HccnenoBanue sSIBICHAS
A . https://m.edsoo.ru/ff0cal50
AIIEKTPOMArHUTHON WHTYKITUIY
NHayKTUBHOCTS. SIBIEHUE
camouuaykiuu. 3J1C
8 CaMOI/IHIIYKIII/II/I 351[6 TUS Bubmiorexa ITOK
KU P https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIe
TexHnueckue ycTpoicTBa u ux
MIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
9 AIIEKTPOMArHHTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEIIH
3JIEMEHTAPHBIX YACTHIIL,
WHAYKIIMOHHAS MeYb
Oo6o61aromui ypok «MarHuTHOE
10 rnoJje. DIeKT OI\Z,:FHI/ITHa}I Bubmaorexa LIOK
: p https://m.edsoo.ru/ff0cab82
UHIYKIUSD)
bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58
TeMaTHUECKHE KOHTPOIBHBIE
KonTtponpHas padoTa o treme
U CaMOCTOSITEIIbHBIE PaOOTHI
11 «Mar"auTHoe HoJe. 1
5 o ¢msuke. 11 xmacc/
JIEKTPOMArHUTHasK UHYKIIUS O.M.Tpomesa. - M.:
H3naTenbcTBO «OK3aMEeH»,
2021
CB00OOIHBIE MEXaHUYECKHUE
bu6mmoreka [JOK
12 kosebanus. 'apMoHHUecKue

KosiebaHus. YpaBHEHUE

https://m.edsoo.ru/ff0caf06
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TrapMOHUYECKHX KOJICOaHUH.
[IpeBpaiienue sHepruu

13

JlaboparopHas padoTa
«HccaenoBannue 3aBUCUMOCTH
nepuoa MaJibIX KoJieOaHu# rpy3a Ha
HUTH OT JJIMHBI HUTH U MAaCChI

rpy3a»

14

KonebarenbHbIW KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B UI€aTLHOM
KoJie0aTeIbHOM KOHTYpe. AHAIOTHS
MEX]Ty MEXaHHUECKUMH H
AIIEKTPOMATrHUTHBIMH KOJICOaHUSIMHA

bu6moreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKoH
COXPAaHEHHUS SHEPTUU B UJICATHLHOM
KoJIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusAX. BeIHYX/ICHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMATrHUTHBIC KOJICOAHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIN TOK.
CuHycougalIbHbIA IEPEMEHHBIN TOK.
MOIIHOCTh TEPEMEHHOTO TOKA.
AMIUIMTYHOE U JICUCTBYIOIIIEEe
3HAYEHUE CHJIbI TOKA M HAMPSHKCHUS

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

18

Tpancdopmarop. [Ipouszosactso,
nepeaaya v norpedieHue
JJIIEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHUE JIEKTPUYECKOTO

bub6nunoreka [JOK
https://m.edsoo.ru/ff0cc324
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3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIepeaady

DKOJIOTUYECKHE PUCKHU ITPU
IIPOM3BOICTBE IEKTPOIHEPTUH.

20 KynbTypa ncnons3oBanus
3JEKTPOSHEPTUHU B MOBCETHEBHOU
KUZHU
MexaHn4eCcKre BOJIHBI, YCIOBUS
acripoctpanenus. [lepuon.
21 I()JKO Iz)CTBp acrpocT aEIeHI/Is{ " bubmorexa IJOK
p pactipoctp https://m.edsoo.ru/ffOcca54
JuTiHa BOJIHBL. [lonepeunbie u
MPOJI0JIbHBIE BOJTHBI
3Byk. CkopocTh 3ByKa. [ poMKOCTh bubnuoreka [IOK
22
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTpOMarHUTHbIE BOJIHBI, UX
23 CBOI/foBa U CKOpPOCTH IHKaJ,Ia bubmorexa HOK
p ’ https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHUHMIBI pagnoOCBA3U U
24 TeneBuaeHus. Pa3BuTue cpencTs
cBs3u. Paguonokanus
bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6f8
TemaTnueckne KOHTPOJIbHBIC
25 KontponpHas padota «Konebanus u 1 U CaMOCTOSITENbHbBIE PAOOTHI
BOJIHBD) 110 (I)I/ISI/IKe. 11 kmacc/
O.U.I'pomrieBa. - M.:
H3naTenbcTBO «OK3aMEH»,
2021
26 [IpsimosmHENHOE pacipocTpaHEHHE bubnuoreka [IOK

CBETa B OJHOPOJIHOM cpejie.

https://m.edsoo.ru/ff0cd350
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ToueuHsblit ICTOYHUK cBeTa. JIyu
CBETa

OTtpakeHue cBera. 3aKOHbI

bubmmoreka [{OK

27 OTPDKCHHA CE:eTa' Hocrpoenue https://m.edsoo.ru/ff0cd4e0
1300paXe€HUH B IJIOCKOM 3epKajie
[Ipenomiienne ceera. [lonHoe

’3 BHYTpPEHHEE OTpaKEeHUE. bubnnorexa [JOK
[IpenenbHbIW yroJ MOJHOTO https://m.edsoo.ru/ff0cd7t6
BHYTPEHHETO OTPAKCHUSI

29 JlabopaTtopHnas paborta «3mepenue bubmuorexa [JOK
IOKa3aTells MPETOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenune n3o0pakeHmit

30 B JINH3E. CDOpll\)/IyHa TOHKOprJIHHSLI. bubmoreka LOK

https://m.edsoo.ru/ff0cddle

YBennueHue JIUH3bI
JlaGopaTtopHnas pabota

31 «HccaenoBadnue CBOMCTB
M300paKeHUH B JINH3AX)
Hucnepcus cBeta. CoHBIN COCTaB

3 oenoro ceera. LIper. JJabopaTopnast
pabota «Habmoaenune nucrepcuu
CBETa»

33 Wntepdepenmus creta. Judpaxius bubnnoreka [JOK
cBera. Jludpakunonnas pemeTka https://m.edsoo.ru/ffOced22

34 ITomtepedyHOCTH CBETOBBIX BOJIH. bubnunoreka [JOK
[Tossspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTudeckue MpuOOPHI U YCTPOICTBA

35 1 yCJIOBHS MX 0€30MacHOTO
MIPUMEHEHHUS

36 I'panuipl MpUMEHUMOCTH bubnuoreka [IOK

KJIaCCUYECKOW MEXaHUKH.

https://m.edsoo.ru/ff0cf862
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[TocTynaTel cienuaibHOW TEOPUU

OTHOCHUTEILHOCTH
OTHOCHUTEBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHE bubmorexa [JOK
https://m.edsoo.ru/ffOcfa4?2
BPEMEHH U COKpaI[eHUE JUTUHBI
DHeprus U UMIYJbC
38 PENATUBUCTCKOH YacTuilbl. CBsI3b bubmmoreka [IOK
MAacCChI C SHEPTHEU U UMITYJILCOM. https://m.edsoo.ru/ffOcfc68
DHeprust NoKos
bu6moreka [IOK
https://m.edsoo.ru/ff0cf6f0
Korponstas paGota «Ommika. TeMaTIECIAIE KONTPOTLbic
39 OcCHOBBI cieMaNbHON TEOPUHU 1 b
o ¢usuke. 11 kimacc/
OTHOCHUTEILHOCTH O.M.Tpomiesa. - M.:
H3narenbscTBO «IK3aMeHy,
2021
40 ®otonbl. Dopmyna [1nanka. bubnuoreka [IOK
DHeprus ¥ UMIyJbsc HoToHa https://m.edsoo.ru/ffOcfel 6
OTKpBITHE U UCCTEOBAHUE
bu6mmoreka [JOK
H porosdpexra. Ompiret A. T https://m.edsoo.ru/ffOcffc4
CrosieroBa
3akonbl pororddekra. YpaBHEeHHE
42 DunmrerHa g Gotosddekra. bubmiorexa [JOK
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue ceeta. Onbithl [1. H.
. bubnuoreka [JOK
43 JleGeneBa. XMMUYECKOE ICHCTBUE https-//m.edsoo.ru/f0d04a6
CBeTa
44 TexHuueckue ycTpoucTaa u

MPAaKTUICCKOC IMPUMCHCHHUC!
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¢dboTOodMEeMEHT, POTOTATIHK,
coJIHeYHast OaTapesi, CBETOIUOT

Pemenue 3a1a4 mo remMe «JI€eMEHTHI

bubmmoreka [{OK

45 KBaHTOBOM ONTHUKW https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OnbITBI

46 Pe3§ (dhopaa 1o paccestHuIo o- bubmorexa [TOK

PPOPAa 1o p https://m.edsoo.ru/ff0d091a
yactull. [InanerapHas moziens atoma
bubmmoreka [IOK

47 Hoctynatsi bopa https://m.edsoo.ru/ff0dOafa
N3nydyenne u nornomieHrne GoToHOB
IIpY IIEPEXOJE AaTOMA C OJTHOTO bubnuoreka [IOK

48 .

YPOBHSI SJHEPTUH HA APYroil. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosHoBEIe cBOMCTBA YacTHIl. BOJIHEI

49 ne bpouis. KopnyckyisipHo- bubnuoreka [IOK
BOJIHOBOM nyanu3Mm. COHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)K/ICHHOE U3JIy4CHHE
OTKpbITHE PAIMOAKTUBHOCTH.

50 OmnbiTel Pe3epdopaa mo bubnuorexa [JOK
OINPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaOaKTUBHOIO M3ITy4EHUS
CeoruictBa anbda-, 6era-, raMmma-

51 n3nydeHus. Bousinue
PaaoOaKTUBHOCTH HA KUBbIE
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTPOHA.

52 N3otonsl. Anbda-pacna. bu6nuoreka [IOK
DJNEeKTPOHHBIM U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaj. ['aMma-u3nyyeHue

53 DHeprusi CBsI31 HYKJIOHOB B si/Ipe. bubnuoreka [JOK

S nepHpie peakuuu. AnepHbin

https://m.edsoo.ru/ff0d1356
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peaktop. [IpoGiieMsl, TePCIIEKTHBEI,
9KOJIOTUYECKUE aCTIEKThI SACPHOH
SHEPTEeTUKHU

54

OnemeHTapHble yacTUllbl. OTKpBITHE
MO3UTpOHA. MeTo 1l HAOTIOICHUS U
PErucTpanyu 3J€MEHTapHbIX
yactull. Kpyrmisiii cron
«DyHAaAMEHTAIbHBIE
B3aUMOJEUCTBUA. EQUHCTBO
(bu3nuecKOu KapTHUHBI MUpa»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Be3nnoro neda. Co3sesaus,
ApKUE 3BE3/bl, INIAHETHI, UX
BuAMMOe JaBIDKeHMe. CoJlHeUHas
cucTeMa

56

Counnite. CotHeUHast aKTUBHOCTD.
Hctounuk sueprun CoJiHIla U 3BE3]T

57

3BE3b1, UX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI IIaBHOW
MOCJe10BaTeNbHOCTU. BHyTpeHHEee
cTpoeHue 38€3/1. CoBpeMeHHbIE
MPEACTABIECHUS O MPOUCXOKICHUU U
sBosrory CoJIHIA U 3BE3NT

58

Mineunsin [Iyre — Hama
TI'anaxtuka. IlonoxeHnue u JABMXECHUE
Coinnna B I'amaktuke. I'anakTuky.
YepHbie ABIPHI B SIpax TalakTHUK

59

Bcenennas. PasOeranue rajakTUK.
Teopus bosbioro B3peiBa.
PennkroBoe uznyuenue.
MertaranakTuka
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60

Hepemennsie mpo6iembl
aCTPOHOMHH

61

KontponsHas padota «51eMEeHTHI
aCTPOHOMHUHU U aCTPOPUIUKI»

TemaTuyeckue KOHTPOJIbHBIE
U CaMOCTOSITENIbHBIE PabOoThI
no ¢usuke. 11 xacc/
O.U.I'pomrera. - M.:
WznatenscTBO «OK3aMen»,
2021

62

O606maronuii ypok. Ponb ¢pusuku
1 aCTPOHOMHHU B SKOHOMHYECKOH,
TEXHOJIOTHISCKOM, COIHATbHOM B
ATUYECKOH chepax IesTeTbHOCTH
YeJIoBEKa

63

O6o06matomuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTHUHE
Mupa

64

O6o06matromuii ypok. Poib
(bu3nvecKoit Teopuu B
(hopMuUpOBaHUM TIPEICTABICHUN O
(bu3nvecKoi KapTHHE MUpPa

65

O6o06matromuii ypok. Mecto
(bU3NYeCKON KapTUHBI MHpPA B
o0I1IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJCTABICHUN O IPUPOJIC

66

PesepBHbIl ypok. MaruutHoe mnoiie.

QHCKTpOMaFHI/ITHaH HWHAYKIOHA

67

PesepBHbIil ypok. Ontuka. OCHOBBI
CHelUaJIbHON TEOpUHU
OTHOCHUTEIIHOCTH
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Pesepnbriii ypok. KBantoBas ¢usuka.

bubmmoreka [{OK

68 OIEMEHTbI aCTPOHOMHH 1 1 https://m.edsoo.ru/ff0d1784
acTpoPpH3UKU
OBILEE KOJIMYECTBO YACOB T10 6 A

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
NPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYUEHUKA

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

» ®usuka, 11 kinace/ Msxkumies I'.J1., Byxosues b.b., Uapyrun B.M. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO
«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xpectomartusd no ¢pusmke. 8-10 knaccsl - EHoxoBuu A.C., Kabapaun O.0.,
Kogapckuii 0. A. u ap.

®uzuka. 10-11 xnaccsl. "KoHCTpyKTOp" caMOCTOATENBHBIX U KOHTPOJBHBIX padoT
- Aaapromeuknn C.M., CiiyxaeBckuit A.C.

TemaTnueckue KOHTPOJIbHBIE U CAMOCTOSITEIbHBIE paboThI 1o usuke. 10 kiace -
I'pomuena O.N.

Co6opnuk 3anay no ¢usuke. 10-11 xkmacesr - 'pomiiea O.1.

®dusmka. 10-11 xnaccel. [Toypounoe ruranupoBanue k yaeOHuKy - Mskumena I'. 4.,
byxosuesa b.b. u np. [llunos B.®.

®usuka. KoHTpoab 3HaHU#, yMEHUI U HaBBIKOB ydamuxcs. 10-11 kmacchr -
3a6otun B.A., Komuccapos B.H.

dusuka. 3agaunuk. 10-11 kinaccwl - Peimkesuua A Il

TemaTnueckue KOHTPOJIbHBIE U CAMOCTOSITENbHBIE PabOThI 10 pusuke. 11 kimace -
I'pomuena O.N.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://myschool.edu.ru/

https://resh.edu.ru/

https://www.yaklass.ru/p/fizika

bubnmmoreka IIOK
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