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HHOACHUTEJBHAA 3AIINCKA

[IporpaMmma mno ¢Qusuke 6a30BOro ypoOBHS Ha YpOBHE CpeaHero oOmiero oo6pazoBaHUs
pazpaboTaHa Ha OCHOBE TIOJIO)KEHUHM M TpeOOBaHUW K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarensHON mporpammbl, npenactaBieHHbix B @T'OC COO, a Takke ¢ yuérom (denepaabHO
paboueil mporpaMMmbl BOCHHMTAaHUS M KOHLENIMHM TpenojaBaHus ydeOHoro mpeamera «Dusmka» B
oOpazoBaTtenpHbIX  opraHuzauusax  Poccuiickoit ~ ®Denmepauuu,  pealn3ylolUX  OCHOBHBIC
oOpa3oBaTeNibHbIE IPOTrPAMMBI.

Conepxanue mporpaMmsbl 1o (pu3uKe HampaBieHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTuHbl Mupa oOywaromuxcst 10-11 kmaccoB mpu oOyueHnu ux (us3nke Ha 0a30BOM YpOBHE Ha
OCHOBE CHCTEMHO-JIEATEIBbHOCTHOTO noaxona. [Iporpamma mo ¢usuke COOTBETCTBYET TPEOOBAHUIM
OI'OC COO K MmIaHUPYEeMbIM JHMYHOCTHBIM, IPEIMETHBIM M METalpeIMETHbIM pe3yjbTaTaM
0o0y4eHHs, a TaKKe YYHUTHIBAET HEOOXOIMMOCTh pPEaTHM3alMU MEXKIIPEIMETHBIX CBsA3el (pu3mku c
€CTECTBEHHO-HAYYHbIMU YU€OHBIMU IpenMeTaMu. B Hell ompenenstorcs OCHOBHbBIE LIEJIM HU3YUYEHMSI
(Gbu3MKM Ha YpPOBHE CpeaHero oOIero oO0pa3oBaHMs, IUIAHUPYEMbIE PE3YNbTaThl OCBOCHHS Kypca
(U3HMKYN: THYHOCTHBIC, METANPEAMETHEIE, ITpeIMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (hu3MKe BKIIOYAET:

® [IJaHUpPYEMbIE PE3YyJIbTaThl OCBOCHUSA Kypca (U3MKM Ha 0a30BOM YpPOBHE, B TOM YMHCIIE

IIpeIMETHBIE PE3YJIBTAThI 10 rojiaM O0yUEHUs;

e cozaepxxaHue yueOHOro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

dusnka Kak Hayka O Haubosiee OOIIMX 3aKOHAX IMPHUPOJIbI, BHICTYIAas B KayecTBE y4eOHOTO
npeaMera B IIKOJIE, BHOCHT CYIIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHMH 00 OKpYXarolleM MHpe.
HIkonbHBIA Kypc (U3UKH — CUCTEMOOOpa3yIOIMuUi /Uil €CTECTBEHHO-HAYyYHBIX YYeOHBIX HPEIMETOB,
MIOCKOJIbKY (DM3MUECKHE 3aKOHBI JIEKaT B OCHOBE IIPOLIECCOB M SIBJICHHM, HM3ydaeMbIX XHUMUEH,
ouosorueit, ¢uznueckoir reorpadueit u actpoHoMmuei. Mcmonp3oBaHME W aKTUBHOE IMPUMEHEHUE
¢u3nUecKux 3HaHUH ompenenseT XapakTep W pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOrMH B cdepe
JHEPreTUKH, TPAHCIOpPTa, OCBOCHMSI KOCMOCA, IIOJY4YEHHs HOBBIX MAaTEpHUajoB C 3aJaHHBIMU
cBoiicTBaMH M Apyrux. M3ydyeHune Qu3mku BHOCUT OCHOBHOM BKJIaJ B ()OPMHUPOBAHHUE €CTECTBEHHO-
HAay4yHOM KapTHHBI MHpa OOydaroluxcsi, B (OPMUPOBAHHE YMEHHI MPUMEHSTh HAy4YHBIH METOA
MO3HAHUS TPU BBIOJHEHNU UMU Y4EOHBIX MCCIeI0OBaHUH.

B ocHoBy kypca ¢u3MKM A7 YPOBHSI CpEIHEro oOIIero oOpa3oBaHMs MOJOXKEH DA HUICH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHLHUIIBI €0 OCTPOEHUS.

Hoesa yenocmnocmu. B cOOTBETCTBUM € HEW KypcC SBISETCS JIOTMUECKHM 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuall M3 BCEX pa3/ieloB (U3MKH, BKIIOYAeT KaK BONPOCHl KJIACCUYECKOM, Tak U
COBPEMEHHO! (PU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUU C Heill MaTepuan Kypca (puU3MKH OOBEIWHEH BOKPYT
¢usnueckux teopuil. Benymmm B kypce sBisieTcss pOpMHpOBaHUE MPEACTABIEHUN O CTPYKTYpPHBIX
YPOBHSIX MaTe€puH, BEIIECTBE U MOJIeE.

Hoes eymanumapuszayuu. EE peanuszanus mnpennojiaraeT HCIONIb30BaHUE T'yMaHUTapHOTO
noTeHIana (pU3NIECKON HAayKH, OCMBICICHUE CBSI3U Pa3BUTHS (PU3MKU C pa3BUTHEM OOIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKHMH, HPABCTBEHHBIMU M 3KOJIOTHYECKUMH MPOOIEMaMH.

Hoesa npuknaomnoti nanpaenrennocmu. Kypc Qu3umku mnpeamnonaraeT 3HaKOMCTBO C LIMPOKHUM
KPYroM TEXHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes  osxonoeusayuu  peamusyercss TOCPEACTBOM  BBEICHHS JJIEMEHTOB  COZAEp)KaHUS,
MOCBSIIEHHBIX 3KOJOTHYECKUM MPoOieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTUEM TEXHHUKHU
U TEXHOJOTHH, a Takke OOCYXKIACHHs TpoOJieM palloHaIbHOIO IPUPOIOINOIB30BAHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.



CrepxHEBBIMU DJJIEMEHTaMH Kypca (U3MKH Ha YPOBHE CcpeaHero oOmiero oOpa3oBaHHs
SBISIIOTCA  usnueckue Teopuu (popMupoBaHME TPEACTABICHHH O CTPYKType IOCTPOCHHS
¢usnueckoii Teopuu, posnd (GyHAAMEHTAIBHBIX 3aKOHOB W TPUHIMIIOB B  COBPEMEHHBIX
IIPEJICTABICHUSX O IPUPOJIE, IPAaHULIAX IPUMEHUMOCTH TEOPUH, I ONMCAHUS €CTECTBEHHO-HAaYyUHBIX
SIBJIGHUH U MPOIIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0A B Kypce (U3MKH peanu3yeTcsl MPekIe BCEro 3a CYET
OpraHu3ali SKCIEPUMEHTAIBHON JesTenbHOCTH oOyuarommxcs. Jlns 0a30BOro ypoBHs Kypca
(GU3MKH — O3TO HCIOJB30BAaHHE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX OSKCIEPUMEHTOB U
1abopaToOpHBIX paboT, KOTOPBIE B Mporpamme o pusuke 0ObeJMHEHBI B OOIINN CIUCOK YYEHHUECKHUX
MpaKTU4YEeCKUX paboT. BeineneHune B yka3aHHOM IepeyHe J1abopaTOPHBIX paboT, MPOBOJMMBIX IS
KOHTPOJISI M OLEHKH, OCYIIECTBISETCS YYacTHMKaMHM oOpa3oBaTENbHOIO IIpolecca HCXOAsS U3
0coOeHHOCTeH MITaHNPOBAaHUS U OCHAIIeHus Kabuneta (usuku. [Ipu 3TOM obecnieunBaeTcs OBIIaZICHUE
OoOy4aroIUMUCS YMEHHUSIMU TPOBOJUTH KOCBEHHBIE W3MEPEHHS, HCCIECOBAHMUS 3aBHCHUMOCTEH
(bU3MYECKUX BEJIMYMH U TOCTAHOBKY OMBITOB MO MPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHuE yAeNseTcs pelIeHHI0 pacu€THBIX M KauyecTBEHHBIX 3anad. IIpu stom s
pacu€THBIX 3a1a4 TNPHOPUTETOM SBISIOTCS 3a7adyd C SBHO 3a/JaHHOW (PHU3MUECKOW MOJENbIO,
MO3BOJISIIOIINE MPUMEHSTh U3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjiena Kypca, Tak
U UHTErpupysl 3HAHHUS U3 pa3HbIX pasnenoB. s KauecTBEHHBIX 3aJlad MPUOPUTETOM SIBISIOTCS
3aJaHusd Ha OOBSCHEHHE MPOTCKAaHWS (PU3MUYECKUX SIBICHUH M TPOILECCOB B OKPYXKAIOIMICH XH3HHU,
TpeOyromye BEI0opa GU3NIECKON MOJIEH U1l CHTyalluy MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusmu ®I'OC COO k marepuanbHO-TEXHUYECKOMY OOECIeUeHUIO
yuebHoro mporecca 0a3oBblii ypoBeHb Kypca (M3HKH Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHMUs
JIOJKEH M3Yy4aTbCsl B YCIOBUSAX MPEAMETHOrO KaOMHeTa (PU3MKU WIN B YCIOBHUSX WHTEIPUPOBAHHOTO
KaOuHeTa NpeAMETOB €CTECTBEHHO-HAYYHOI0 IMKJIa. B kabuHete pusuku A0IKHO ObITH HEOOX0AUMOE
nabopaTopHoe 000pyIOBaHME JJsl BBIMOJIHEHHUS YKa3aHHBIX B IpOrpaMMe Mo (QU3MKe yYeHHYECKUX
MPAKTUYECKUX pabOT U JEMOHCTPALIMOHHOE 000pyI0BaHHUE.

JlemoHcTpanoHHOe 000pyaoBaHre (OPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJIbHON
JIOCTaTOYHOCTH M OOECHeYrBAET MOCTAHOBKY MEPEUYMCIEHHBIX B Mporpamme 1o (u3MKe KIHOYEBBIX
JEMOHCTPALlMA Il  MCCIIEJOBAHMSI M3YYaeMbIX SBJICHHH M IIPOLIECCOB, HJMIMPUYECKUX H
(dyHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX PUMEHEHHIA.

JlaGoparopHoe oOopynoBaHUE IJi YYEHHUYECKUX MPaKTHUYECKUX paboT ¢opMupyercsi B BHJE
TEMaTUYECKNX KOMIUIEKTOB U 00€CIeunBaeTcs B pacuére OJHOr0 KOMIUIEKTA Ha JBYX O0YyJaroIuXxcs.
TemaTnueckue KOMIUIEKTBI J1a0OpaTOpHOro OOOpYJOBaHUS JOJDKHBI OBITH IMOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
W3MEPHUTENIBHBIX CHCTEM B BUE ITU(POBBIX JaOOpaTOPHUH.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

e (opMHUpOBaHME MHTEpEca U CTPEMJICHHUS OOYHYaAIOUIMXCS K HAYYHOMY M3YUEHHUIO MPHPOJIBI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TPEACTAaBICHUH O HAYYHOM METoJe TMO3HaHUus U  (HOpMHUpPOBaHHE
HCCIIEIOBATENbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opMHUpOBaHME HAyYHOI'O MHPOBO33pPEHMS KaK pe3yibTaTa H3yYeHHs OCHOB CTpPOCHUS
MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

e (opMUpOBaHME YMEHUH OOBSCHATH SBJICHUS C HCIOJB30BAaHHEM (PU3MYECKUX 3HAHUH U
HAyYHBIX JIOKAa3aTeIbCTB;

e (opMHUpOBaHME MPEACTABICHUN O PO (DU3MKU AT Pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHM.

JlocTikeHue 3TuX 1ieneil o0ecreunBaeTcsi peleHueM CIeAYIONNX 3a/1ad B MPOLIECCEe U3yUCHHS
Kypca GU3UKU Ha YPOBHE CPEHETO 00IIero 00pa3oBaHusI:



® TPUOOPETEHHE CHUCTEMBbI 3HAaHUKW 00 OOmMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAaX,
TEOpHSX, BKIIOYAas MEXaHUKY, MOJICKYISPHYIO (DH3HKY, DJIEKTPOAMHAMHUKY, KBAHTOBYIO
(hU3UKY M 3JIEMEHTHI aCTPO(DU3UKH;
e (opmupoBaHuEe yMEHUI MPUMEHSATH TEOPETUUCCKUE 3HAHMS IS OOBSICHEHUS (DU3HUECKUX
SIBJICHUI B IPUPOJIC U JIJIsl IPUHSTHUS TPAKTUYCCKUX PEIICHUI B TIOBCEAHEBHOM KHU3HH,
® OCBOCHHE CIIOCOOOB PEUICHHUs PA3IMYHBIX 337au C SIBHO 33JaHHON (PU3UUECKON MOJEINBIO,
3aja4, MOJPa3yMEBAOIIUX CaMOCTOSTEIbHOE CO3JIaHMe (PU3MUECKOW MOJENH, aJCKBATHOM
YCIIOBUSIM 3a71a4H;
e rmoHUMaHWEC (UIMYECKUX OCHOB W TIPHUHIIUIIOB JCHCTBUS TEXHHYECKUX YCTPOUCTB U
TEXHOJOTHYECKHX TPOIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEIY;
® OBJIQJICHUE METOJAMH CAMOCTOSITEIILHOTO IUIAHUPOBAHUS M TPOBEACHUS (PHU3UUECKUX
AKCIIEPUMEHTOB, aHAJIM3a M HMHTEPIpPETAlui HH(POPMAIMK, ONPEISICHUS TOCTOBEPHOCTH
MOJTYYCHHOTO PE3yJIbTaTa;
® CO3JIaHWC YCIOBHU ISl Pa3BUTUS YMEHHH MPOEKTHO-UCCIEIOBATEIBCKOM, TBOPUYECKOM
JeSITeITbHOCTH.
Ha uzydenue ¢usuku (0a30Bblii ypOBEHB) Ha YPOBHE CpelHEro o01iero oopa3oBaHusi OTBOJAUTCS
136 gacos: B 10 kmacce — 68 vacoB (2 yaca B Heneno), B 11 kimacce — 68 1acoB (2 yaca B HEJEINIO).
[IpennaraeMelii B mporpamMme Mo (U3MKE IMepedeHb JTa00paTOPHBIX U TPAKTHYECKUX padoT
SIBIISICTCS. PEKOMEHIOBAHHBIM, YUHTENb JICJIAeT BHIOOP MPOBEICHHS J1a00PATOPHBIX pabOT U OIBITOB C
y4ETOM MHIUBUAYAITBHBIX OCOOCHHOCTEH 00YYarOIIUXCSI.
COJAEP)KXAHUE OBYUYEHMUSI

10 KJIACC

Paszpen 1. @usuka 1 MeTOABI HAYYHOI'0 NO3HAHUSA

®usnka — Hayka o npupoze. Hayunsle MeTopl MO3HAHUS OKpYXKaromero mupa. Poip skcriepuMenTa n
TEOPHH B IIpOIecce MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PUBHKE.

MogenupoBanue (u3nyYeckux siBIeHU U mporeccoB. Hayunsle runoresbl. OU3HMUECKUe 3aKOHBI U
Teopuu. I'paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHIIMIT COOTBETCTBUS.

Ponb u Mecto ¢u3uku B GOpMUPOBAHUM COBPEMEHHON HAay4YHON KapTUHBI MHMpA, B MPAKTUYECKOU
NEATEIbHOCTH JIFOAEH.

Jlemoncmpayuu

AHanorosble ¥ IU(PPOBbIE U3MEPHUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JaTUUKH.

Pa3pnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe naBuxkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOro JBMXKEHHsS. (CucrtemMa oTcuéra.
Tpaexropus.

[lepemenienue, cKkOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepHalbHOU
TOYKH, UX MPOEKIIUHA Ha OCU CUCTEMBI KOOpAUHAT. CII0XKEHUE EPEMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBMKeHHUE. [ paduku 3aBUCUMOCTH KOOPAHMHAT,
CKOPOCTH, YCKOPEHHS, MTYyTH U TIEPEMEIICHHUS MaTEPUATBHOU TOYKH OT BPEMEHH.

CBobOoaHoe mazeHue. Y cKopeHrne CBOOOTHOTO TaICHHS.

KpuBonuueiinoe nBuxkeHue. J[BH)KEHHE MaTEpUANbHONM TOYKU IO OKPY)KHOCTH C IOCTOSSHHOW IO
MOJYJI0 CKOPOCThIO. VYTJOBasi CKOpPOCThb, JIMHEHHass CKOpocTh. llepwon w wacTora oOpalieHwus.
[leHTpOCTpEMUTENBHOE YCKOPEHHUE.

TexHr4eckue yCTpoONCTBA U MPAKTUUECKOE IPUMEHEHHUE: CIIUIOMETP, ABHKEHUE CHAPSIIOB, LITIHBIEC U
PEMEHHBIE Nepeayn.



Jlemoncmpayuu

Monens cucTeMbl OTCUETA, WIDTFOCTPALN KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHKEHUS.

[IpeoOpa3oBanue IBUKEHUN C UCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habntonenue nBuxeHus Tena, OpOIEHHOr 0 MO YII0M K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOIHOrO MaJeHuUs.

HanpaBiieHue ckopocTH IpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne HepaBHOMEPHOTO JBUKECHMS C LIEIbIO ONPEACICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY IyTSIMH, IPOMICHHBIMU TEJIOM 3a IIOCIENOBATEIbHBIC PABHBIC
IIPOMEXYTKH BPEMEHU IPU PABHOYCKOPEHHOM JBMKEHUH C HA4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenue nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.

W3yuenue nBUOKEHUS Teja, OpPOLICHHOTO TOPU30HTANIBHO.

Tema 2. lunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. Ilepssoiii 3akoH HeroToHa. MHEepuuanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepriozunmu cuii. Bropoii 3akon HeroToHa 111 MatepuaibHOM TOYKH.
Tperuii 3akoH HproTOHA 111 MaTe€pHUaIbHBIX TOYEK.

3aKoH BceMupHOro TaroreHus. Cuna Tsoxectu. Ilepsas kocMudeckast CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckosbxeHus, kauenusi). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIb)KEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuiia CONpoTUBIECHUS MPU IBUKEHUU Tela B
KUJIKOCTHU WIH rase.

[ToctynarenbHoe U BpaliaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCHUTENIBHO OCH BpamieHus. [1nedo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO Tea.

TexHnueckue ycTpoiicTBa M MPAKTHUUECKOE NMPUMEHEHME: NMOAUIMITHUKY, JBHKCHHE HCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrienne nHepuum.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U MTaJCHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecusl TBEPAOro Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3yuenue nBrxeHUs: OpycKa 1o HaKJIOHHOH MI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIKX B IPY)KMHE U PE3UHOBOM 00paslie, OT UX
nedopmariu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKonbl COXpaHeHUsn 6 MEXAHUKeE

Nmnynbc MaTepranbHOM TOUKH (TeNa), CUCTEMbl MaTepUaIbHbIX ToueK. VIMITyJIbC CHUIIBI U UBMEHEHHE
UMITyJIbCa TeJla. 3aKOH COXPAHEHUS UMITyJibca. PEakTMBHOE JBUKCHHUE.

Pabota cuibl. MOITHOCTH CHJIBL.

Kunernueckas sHeprusi MaTepuaibHOM Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorennmaneuass o»Heprusa. [loTeHnumanpHash dSHEpPrusi ynpyro AeGOpMHUPOBAHHON TMPYKHHBI.
[TorennuanbHast SHEprus Teya BOIU3U MOBEPXHOCTH 3EMIIH.



[loTeHunanpHble M HEMOTEHUUATIbHbIE CUIIBL. CBSI3b paOOThl HEMOTEHUHUATbHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTUU CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHUYECKOWU SHEPTUH.

Yupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: BOJOMET, KONEDP, NMPYKUHHBIM ITUCTOJIET,
JBUKEHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[lepexon moTeHIMAIBLHON YHEPTUH B KHHETHUECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3yuenne abCONMOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJWHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI ¢ W3MEHEHMEM MEXaHMUYECKOW HSHEepruu Tella Ha IpuMepe
pacTsKEHUs PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOAHHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopul

OcCHOBHbBIE TIOJIOKEHHUST MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUH U WX OINBITHOE OOOCHOBAHHE.
BbpoynoBckoe nemwxkenue. uddysusa. Xapakrep ABMKEHUS U B3aMMOJCHCTBHS YacTHI] BellecTBa. Moenu
CTPOEHHMSI T'a30B, KUJIKOCTEH M TBEPIBIX TE€I U OOBSACHEHUE CBOMICTB BELIECTBA HA OCHOBE 3THUX MOJEIIEH.
Macca u pazmepsl Moaekyi. KonnuectBo BeuectBa. [loctosnnas ABorapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenp uaeanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KUHETUYECKOH TEOpUU UACAIBHOTO
raza. AOCOJIIOTHasl TeMIieparypa Kak Mepa cpeHed KMHETHUYECKON 3HEepPIruu TEIUIOBOTO ABM)KEHHUS YacTHIL
raza. lllxkana Temnepatyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. 3akoH
HanbToHa. M3o0mporeccsl B HIEaIbHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BemlecTBa. ['paduueckoe
IIpeJICTaBICHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHu4eckue ycTpocTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMETp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBaIOIIME IUCKPETHOE CTPOCHHE BellecTBa, (GoTorpaguu MoJeKyl OpraHMYeCKHX
COCAMHEHHU.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHUSI.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEHCTBHUS.

Monens, WUTIOCTpUpYIOLIas MPUPOIY JaBICHUS ra3a Ha CTEHKH COoCya.

OnbIThI, WJUTIOCTPUPYIOLINE YPaBHEHUE COCTOSHUS U1€aJIbHOTO ra3a, H30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHre Macchl BO3yXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpEeHUH 00bEéMa KOMHATHI,
JaBJICHUS U TEMIIepaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOIo Ta3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuyeckas cucrtemMa. BHyTpeHHSS SHEprus TEPMOJUHAMUYECKON CHUCTEMBI M CIOCOOBI €€
n3MeHnenus. KonuuectBo TemnoTel U pabora. BHyTpeHHsS sHEprus 0JHOATOMHOIO UAeajabHOro rasa. Bussl
TEIUJIONEPEeayu: TEIUIONPOBOJHOCTh, KOHBEKIHS, H3JIy4eHHE. YJelbHas TEIJIOEMKOCTh BEIIECTBA.
KoanuecTBo TEII0THI IPH TEMJIONEpeaye.

[Tonarue 06 ammabatHOM mpouecce. [lepBrlil 3akoH TepMonuHamMukH. [IpuMeHeHne epBOTO 3aKOHA
TEPMOJUHAMUKH K u3onporeccam. I'paduyeckas uaTepnperanus padboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh TPOIIeCCOB B MPUPO/IE.



TennoBele MamuHbl. [IpuHIKTIBL qeHCTBUS TETUIOBBIX MamuH. [IpeoOpa3oBanms SHEPTUH B TETIJIOBBIX
MamuHax. Koaddummuent monesnoro aedctBus termioBod mammHbl. [{ukn Kapao u ero xosddumment
II0JIE3HOTO AEUCTBUSL. DKOJOTUYECKHUE NMPOOIEMBI TEMIOIHEPIETUKH.

TexHuueckue yCTpONUCTBa U MPAKTUUYECKOE NPUMEHEHHUE: JBUTATEIb BHYTPEHHETO CropaHus,
OBITOBOM XOJOJMIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

H3MmeHeHrne BHYTPEHHEHW SHEPTUU Tela MPH COBEPIICHHH PAOOTHI: BBUICT MPOOKHU M3 OYTBHUIKU IO
JEWCTBUEM CXKATOTO BO3yXa, HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTPALIUA).

W3meneHnue BHyTpeHHEH 3Hepruu (TemrepaTypsl) Tela Ipu TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, IBUTATEIsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yienbHONU TEIUIOEMKOCTH.

Tema 3. Azpecamnsie cocmoanusn eeuiecmea. Dazosvie nepexoovl

[TapooOpa3zoBanue u KoHjaeHcanus. VcnapeHue W kureHue. AOCONIOTHAsE W OTHOCHTEIbHAS
BJIQXKHOCTh BO3/yxa. HacbleHHbIi nap. Y aenbHas Teriora napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYyphbl
KHUIICHUS OT JIaBJICHHUSI.

Teépmoe Teno. Kpucrannuueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KpUCTAIIOB. JKuakue
kpuctaibsl. CoBpeMeHHble MaTepuanbl. [lnaBiaeHue W Kpucraudzauus. Y AeiabHas TEIJIoTa IUIABICHMS.
CyOmumarus.

YpaBHeHHE TEII0OBOro OanaHca.

TexHuyeckue ycTpoiicTBa M MPAKTUUYECKOE MPUMEHEHUE: TUTPOMETP U IMCUXPOMETP, KaOPUMETD,
TEXHOJIOTUH MOJTYYEHHs] COBPEMEHHBIX MaTE€PUAJIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX M1apPOB.

Kunenue npu noHW>KEHHOM JaBICHUH.

Crioco0Ob1 U3MEPEHHS BIAKHOCTH.

Habuntoienne HarpeBaHus U MJIaBJIEHUS KPUCTANTIMYECKOTO BEUIECTBA.

JleMoHCTpausi KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue OTHOCUTETHHON BIaXKHOCTH BO3/1yXa.

Paznen 4. daekrpoamHaMmnka

Tema 1. dnexmpocmamuka

Onektpu3anus Ten. ONEKTpUYeCKuM 3apsan. JlBa BuAa 3JIEKTpHUYECKUX 3apsaoB. [IpoBoaHukw,
JTUDJICKTPUKU U TIOJIYIIPOBOTHUKH. 3aKOH COXPAHEHUS dJIEKTPUIECKOTO 3apsia.

B3aumopeiictBue 3apsiioB. 3akoH Kynona. TodeuHbIN 37€KTPUUYECKUN 3apsia. DIEKTPUUECKOE TOJIE.
HamnpsoxkénHocTs  siexkTpuyeckoro mnons. [lpuHuoun cynepno3uuuu  3leKTpUYecKux mose. JIluHum
HaIpPsHKEHHOCTH JIEKTPUUYECKOTO OIS,

Pabora cumn smextpocratmueckoro mosst. I[lorennuman. Pasznocts morennmanoB. IlpoBogHukum u
JURJIEKTPUKHU B AJIEKTPOCTATHUECKOM MoJI€e. JusnekTpuyeckas npoOHUIAeMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DNeKTPOEMKOCTh IIOCKOIO KOHAEHCATOpa. DHEPrus 3apsyKeHHOIO
KOHJIEHCATOopa.

TexHuueckue  ycTpolcTBa W MPAKTUYECKOE  MPUMEHEHHME:  3JEKTPOCKOMN,  DJIEKTPOMETD,
ANEKTPOCTATUYECKAS 3alUTa, 3a3€MJICHHE JJICKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAIIBHBIN ammapar,
CTPYHHBIN IIPUHTED.

Jlemoncmpayuu

Y cTpolcTBO M MPUHIUIT AEHCTBUS AJIEKTPOMETPA.

B3anMopeiicTBre HadIEeKTPU30BAHHBIX TEIL.



DIEeKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOIHMKY B 3EKTPOCTATHYECKOM IIOJIE.

DneKTpocTaTUuecKas 3aluTa.

JIM3IIEKTPUKY B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCHMOCTb AJIEKTPOEMKOCTH IIOCKOI'O KOHJEHCATOpa OT IUIOIIAIU IUJIACTHH, PACCTOSHUSA MEXKIY
HUMH U JUAJIEKTPUYECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 37eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEKTPUUECKUN TOK. Y CIOBUS CYLIECTBOBAHMS 3JEKTpUUEcKoro Toka. Mcrounuku toka. Cuiia Toka.
[TocTossHHBIN TOK.

Hanpsixenune. 3akon Oma a1 y4acTka Henu.

DNEeKTpUYECKOe CONPOTUBIICHHE. YJIeIbHOE CONpOTUBIIEHHE BemiectBa. llocienoBarenbHoe,
napajuiesIbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOJHHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoymis—JIeHnia. MOIIHOCTE 3JEKTPHYECKOTO TOKA.

DNEKTpOABUKYILAs CUJla U BHYTPEHHEE CONPOTUBIEHUE MCTOYHMKA TOKA. 3aKkoH Oma 1jis MOJIHOM
(3amMKHYTOI) 3neKTprueckoi renu. KopoTkoe 3aMbIkaHHe.

ONeKTpOHHAasi MPOBOJUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTb COINPOTUBIEHUS METAJIOB OT
temreparypbl. CBEpXITPOBOIUMOCTb.

DneKkTpruyYecKuil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOcTBeHHAss U MpPUMECHAs MPOBOJUMOCTh MOJIYMPOBOAHHKOB. CBoMCTBa P-—N-
nepexoja. [lomynmpoBogHUKOBBIE TPUOOPHI.

DNeKTpUUECKU TOK B pacTBOpax M pacillaBax 3JIEKTPOJUTOB. DJIEKTPOJUTHYECKAsl JUCCOLMALINS.
OneKTponus.

DnekTpruyeckuil TOK B razax. CaMoCTOSATEIbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monnus. [lna3ma.

TexHnueckue ycTpoHCTBa W MPAaKTHUYECKOE NPUMEHEHHE: aMIIepMETp, BOJBTMETp, peocTart,
HMCTOYHHKM TOKa, OJJIEKTPOHArpeBaTeiIbHbIE MPHOOPHI, AJIEKTPOOCBETUTEIBHBIE MTPHUOOPHI, TEPMOMETP
COMPOTUBIIEHUS, BaKyyMHBIH IHOJ, TEPMUCTOPHI H (POTOPE3UCTOPHI, MOIYMPOBOJHUKOBBIN MO/,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HAPSHKSHHUS.

3aBUCHMOCTb CONPOTUBIEHUS UUIUHIAPUUECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAJAHM IOMNEPEYHOIO
CEUYEeHMS U MaTepHaa.

CwMmenianHO€ COeJUHEHHE TPOBOHUKOB.

[Ipsimoe u3MmepeHue 3aeKTpoaABMKyIIe cuiibl. KopoTkoe 3amMblkaHHe TrajlbBaHUYECKOIO JIEMEHTa U
OILICHKA BHYTPEHHETO COMPOTUBIIECHUS.

3aBUCHMOCTb COMPOTUBIICHUS METAIIJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTh BO3yXa.

OHOCTOPOHHSISE TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMeIaHHOrO COeIMHEHHS pE3UCTOPOB.

N3mepenne 37eKTpoABMKYIIEN CUIIbl NICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmonenue anekrponusa.

MexnpeamerHblie CBA3U

Nzyuenune xypca ¢puzuku 6a30Boro ypoBHs B 10 Kitacce OCyIIECTBISIETCS ¢ YUETOM COJEPIKATEIbHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, reorpaduu v TEXHOJIOTHUH.



Medicnpeomemnvle nonamus, CBSI3aHHBIE C W3YyYCHHEM METOJIOB HAYYHOTO IO3HAHMA: SIBICHHE,
HaydHbI (akT, THUHOTe3a, (Qu3ndeckas BeNWYMHA, 3aKOH, TEOpPHUS, HAOIIOACHUE, OSKCIICPUMEHT,
MOJIETTUPOBAaHKE, MOJIEJIb, U3MEPEHHE.

Mamemamuka: penieHue CHCTEMbl YpaBHEHHH, JHHEWHHass ¢yHKuus, mapabosa, runepboia, HX
rpaguKu U CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAaHTCHC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI U MX MPOESKIMH Ha OCH KOOPJIMHAT, CI0)KEHHE BEKTOPOB.

Buonoeusn: mexanmdeckoe IBI)KEHHE B KHBOW mpupone, nudpdys3us, ocMoc, TEIIOOOMEH KHUBBIX
OpPraHu3MOB (BUBI TEIUIONEPEIadH, TETJIOBOE PAaBHOBECHUE), DJICKTPUUECKHE SBJICHHUS B )KUBOH MPHUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYI, MOJb BEIIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX TEJN, JKUAKOCTEH M Ta30B, JJIEKTPUYECKUE CBOWCTBA METAJIIOB,
AJIEKTPOIUTUYECKAs JUCCOLMAINS, TalTbBAHHKA.

T'eozcpagpus: BNaxXHOCTh BO3yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozcus: mpeodpa3oBaHUe JBIKCHUN C MCIIOJIb30BAaHHEM MEXaHHW3MOB, YYET TPEHUS B TEXHHUKE,
MOJIIIUITHUKY, UCIIOIB30BaHHE 3aKOHA COXPAHECHHUS UMITYyJIbCa B TEXHUKE (pakeTra, BOJOMET U JIpyrue),
JBUTaTeNlb BHYTPEHHETO CrOpaHus, MapoBasi TypOnuHa, OBITOBOI XOJOIMIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJyYCHHUST COBPEMEHHBIX MAaTepHajoB, B TOM YHCIIE HAaHOMATepHAIOB, M HAHOTEXHOJIOTHH,
ANIEKTPOCTAaTUYECKasl  3alluTa, 3a3eMIICHHE  O3JEKTPONPHUOOpPOB,  KCEPOKC, CTPYHHBIN  HpUHTED,
AIIEKTPOHATPEBATENBHBIE TPUOOPHI, HIIEKTPOOCBETHTEIBHBIC IPUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DiekTpoauHamMuka

Tema 3. Maznummnoe nosne. I1eKmMpoMazZHUMHAA UHOYKYUSA

[TocrossHHbIE MarHuThl. B3auMoAeHCTBUE TMOCTOSAHHBIX MAarHuToOB. MarauuTtHoe mone. Bektop
MarHuTHOM WHAYKUMH. [IpuHOWN Cyneprno3uiMyd MarHUTHBIX MoJjed. JIMHMKM MarHuTHOM MHIYKLIHH.
Kaptuna nuHuii MarHuTHOM MHAYKIMH MOJISl TOCTOSIHHBIX MAarHUTOB.

MarnuTHOe 1oJie TPOBOJHUKA ¢ TOKOM. KapTWHa JNWHUNA WHIAYKIIMM MAarHUTHOTO TIOJIS JUJIMHHOTO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TIPOBOJHHUKA, KaTymKd C TOoKoM. OmbIT Ipcrena.
B3aumMopeiicTBre MPOBOIHUKOB C TOKOM.

Cuna AMniepa, €€ MOJlyJlb M HallpaBIICHUE.

Cuna Jlopenma, e€ monaynb W HampaBieHHe. J[BHKEHUE 3apsHKEHHOW YacTHIBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabota cumsl JlopeHiia.

SIBneHue ANEeKTPOMAarHUTHON MHAYKIMHU. [[0TOK BEKTOpa MAarHUTHOM MHIAYKIUU. DIEKTPOABUKYIIAS
cuJia MHAYKIHMH. 3aKOH 3J€KTPOMarHuTHON MHAyKuu Dapanes.

BuxpeBoe anekTpudeckoe moje. DNEKTPOABIDKYIAS CUla WHAYKIIMH B MPOBOJHUKE, JIBIOKYIIEMCS
MOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

IIpaBuio JleHna.

NHykTUBHOCTD. SIBJI€HME CAMOUHAYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MAarHUTHOTO TOJISt KATYIIIKKA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHrU4eckue ycTpoiCTBa U MPAKTUUYECKOE MPUMEHEHUE: MOCTOSIHHbIE MAarHUTHI, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUTaTENb, YCKOPUTEHU JIEMEHTAPHBIX YACTULl, UHAYKIITUOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO MOJISL.

B3anmoaeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

JerictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.



SIBrieHME NEKTPOMAarHUTHOM UHAYKIIWH.

[IpaBuno Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBIIKYIICH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO MOTOKA.
SIBiIeHME CAMOMHTYKLIVH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

M3ydyeHne MarHuTHOTO MOJISI KATYHIKH C TOKOM.

UccnepoBanue necTBUSI MOCTOSSHHOTO MarHuTa Ha PaMKy C TOKOM.

UccnepnoBanue siBIeHUs 371€KTPOMAarHUTHON WHYKIIUU.

Pa3pen 5. Kose6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KONEOAHUS

Konebarenbnass cuctema. CBoOoaHbIE MexaHHYeckHe KojeOaHUs. [apMoHHMYeckne KoJjeOaHMs.
Ilepuon, yvactora, amruMtyna u ¢asza konedanuil. [IpyXuHHBIM MasTHUK. MaremMaTudeckuil MasTHHK.
VYpaBHeHHe rapMOHUYecKUX KojeOanuii. [IpeBpalenue s3Hepruu npu rapMOHNYECKUX KOJeOaHUIX.

Konebarenbubliii koHTYp. CBOOOIHBIC IEKTPOMArHUTHBIE KOJICOAHUS B MJICAILHOM KOJeOaTeTbHOM
KOHTYype. AHAJOTUsl MEXAY MEXaHUYECKHMHU U 3JIEKTPOMArHUTHbIMU KoneOaHusiMu. @opmyina TomcoHa.
3aKOH COXpaHEeHUs SHEPTUU B UJICATIbHOM KOJIe0aTeIbHOM KOHTYpE.

IIpencraBnenue o 3aryxaroumx kosieOaHUAX. BeIHyXIeHHble MexaHMueckue KosiebaHus. Pe3oHaHc.
BbiHyXI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

[lepemennbiii  TOok. CHHYycCOMJANbHBIH MEPEMEHHBI TOK. MOIIHOCTh IEPEMEHHOIO  TOKA.
AMIITUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HAIIPSYKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenada U NOTpedICHUE FTEKTPUUIECKON SHEPIUU. DKOJIOTHYECKHE
PUCKU TIPU MPOU3BOJCTBE 3JIEKTposHepruu. KynpTypa HCIONIb30BaHUS 3JEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HU.

TexHnueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHME: DJJIEKTPUUYECKUH 3BOHOK, TIE€HEPATOP
IIEPEMEHHOT0 TOKA, JIMHUU JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoyieOaTeNbHOM cucTeMbl (IPY>KMHHBIN WM MaTeMaTUYECKUN MasiTHUK).

Habmronenue 3aTyxaronmx KojaebaHuii.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6mronenue pesonanca.

CB0OOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusl.

OcumsuiorpaMMel (3aBUCUMOCTH CHJIBI TOKa M HaNpsDKEHUS OT BPEMEHM) JUIsSl 3JIEKTPOMAarHUTHBIX
KoJIeOaHUH.

Pe3onanc mpu mocienoBaTENbHOM  COEIMHEHUM PE3UCTOpa, KaTyIIKM HHIYKTUBHOCTH W
KOHJIEHCATOopa.

Mogens TMHUY 3IIEKTPOIIEPEIAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TEpUOJIa MAJIBIX KOJEOAHUN Tpy3a HAa HUTU OT JAJUHBI HUTH U MacChl
rpysa.

HccnenoBanue NEPEMEHHOTO TOKA B ILEMM M3 IOCIEI0BAaTEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 3.1eKmpoMazHUNHbLE OTTHbL

Mexanudeckue BOJIHBI, yCJIOBUS pacnipocTpaHeHus. [leproa. CKOpOCTh pacnpoCTpaHEHUs U JJIMHA
BoJIHBL [lonepeunsie U mpo1oabHbIEe BOJIHBL. MHTEphepeHus u qudpakiius MEXaHUYECKUX BOJIH.

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

ONEKTPOMAarHuTHBIE BOJIHBL. Y CIIOBUS M3JIy4EHUS JJICKTPOMAarHMTHBIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B anexTpomarHuTHOW BosiHe. CBONMCTBA 3JEKTPOMATHUTHBIX BOJIH: OTpPa)XE€HHUE,
IpejoMIIeHue, osipu3anus, Auppaxuus, narepdepernns. CKopocTb 3IEKTPOMArHUTHBIX BOJIH.



[Ikana >neKTpoOMarHUTHBIX BOJH. [I[puMeHeHNe AMeKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIBI paguoCBsI3u U TeneBuAeHUs. Pagronokanms.

DNEeKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHnueckue yCTpOHMCTBAa UM HIPAKTHUYECKOE IPUMEHEHHUE: MY3bIKaJbHbIE  HMHCTPYMEHTHI,
yIbTPa3ByKOBasi JUAarHOCTUKA B TEXHUKE M MEAMIIMHE, pajap, paAUONpUEMHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmronieecs Te10 Kak HICTOYHUK 3BYKa.

Habmoienue otpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue unrepdepeHunn u qudpakiui MEXaHHIECKUX BOJH.

3BYKOBOM pE30HAHC.

Habntoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYAON U 4aCTOTON KoJieOaHMil.

HccnenoBanne CBOWCTB AIIGKTPOMArHUTHBIX BOJH: OTpPaKEHUE, MPEIOMIICHHE, MOJsIpU3anus,
mrdpakus, nHTepHEpeHIIHsL.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpocTpaHeHue CBETa B OJTHOpOAHOM cpene. Jlyd cBera.
ToueuHbIli HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpaxkeHus cBera. [locTpoenne n300paxxeHui B MIIOCKOM 3€pKaje.

[Ipemomitenne cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCOFOTHBIN MMOKazarenb npenomiieHus. [TomHoe
BHyTpeHHee oTpakeHue. [IpeaenbHblil yroi moIHOro BHYTPEHHETO OTPasKEHUS.

Hucnepcus cseta. CrnoxkHbIil cocTaB Oenoro cBera. LIBer.

Cobuparomye u pacceuBaroliye JUH3bl. ToHKas juH3a. POKYCHOE PACCTOSTHUE M ONTHYECKas CHIla
TOHKOM nuH3bI. [locTpoeHne m3zoOpaxeHuil B coOMparonIMX M paccerBaroUMX JuH3aX. Dopmyna TOHKOH
JIMH3bI. Y BEJIMYEHUE, 1aBaeMOE JTMH301.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKHU. YCIOBUS HAOIIOIEHUS
MakCUMyMOB M MHHHUMYMOB B MHTEP(QEPEHIIMOHHOW KapTUHE OT JABYX CHH(a3HBIX KOTE€PEHTHBIX
HMCTOYHHUKOB.

Hudpaxmus ceera. [Judpakinuonnas pemérka. YciaoBue HaOMIOJEHHUS TNIaBHBIX MaKCHMYMOB TpH
NaJeHUH MOHOXPOMATHUECKOI0 CBETa Ha JUPPAKIUOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE NMPUMEHEHHE: OUYKH, JIyna, oToannapaT, MPOSKIMOHHBIN
amnmapat, MEKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS PEIIETKa, OJISPOH/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHe, OTpakKeHHE U IperoMieHre ceeta. OnTrudeckue mpruoopsl.

ITonnoe BHyTpeHHEe oTpaxeHue. Moens CBeToBOA.

HccnenoBanue cBOMCTB N300paykeHUI B JTMH3AX.

Moaenu MEUKpPOCKOIIA, TeIECKONa.

HabGmronenue nntepdepeHimu ceera.

Habmtonenue nugpakuuu cera.

Habmtonenue nucnepcuu cBeta.

[TonydeHune cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonyuenune crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.

HabmtoneHue nonsipu3aiuy cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3mepenue nokaszarens IpeJoMIIEHUS CTEKIIa.

HccnenoBanue CBOMCTB M300paKeHHM B JIMH3aX.

HaGmronenue qucnepcuu cBera.



Paznen 6. OcHOBBI crienAJIbHOM TEOPUH OTHOCUTEIbHOCTH

I'panuupl  DPUMEHMMOCTH — KJIACCUYECKOM  MexaHukd. IlocTynaTel  cneuanbHOM — TEOpPUM
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTbL MOAYJS CKOPOCTH CBETa B BaKyyMe€, INPUHLHUI OTHOCUTEIBHOCTU
OHHIITEWHA.

OTHOCHTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJICHNE BPEMEHU U COKPALLCHUE JUITHHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.

CBs13bp Macchl C 3HEPTUEl U UMITYJICOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs IOKOSL.

Paznen 7. KBanroBasi ¢pusuka
Tema 1. Dnemernmol kearnmoeoii OonMuKu

®otonsl. opmyna [Inanka cBsi3u Heprun (HOTOHA € €ro YacTOTOH. DHEPrusl U UMIYJIbC (HPOTOHA.

OtkpeiTue u wuccinenoanue (orosdpdexra. Ombiter A. I'. CronmetoBa. 3akoHbl (GoTod(deKTa.
Ypasuenue DitninteitHa st poroaddexra. «KpacuHas rpanuna» Gorodddexra.

Hasnenue ceera. Onwitel [1. H. JleGenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHuyeckue ycTpoWCTBa U MpakTUUYECKoe MpUMEHeHHe: (OTOdNIEeMEHT, (OTOAATYUK, COHEUHAS
Oarapesi, CBETOAMO/.

Jlemoncmpayuu

®oTo3eKT Ha YCTAaHOBKE ¢ TUHKOBOM IIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTtodddexra.

CBeTOoauOI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -vactuiu. IlmanerapHas monenb
aroma. [loctynarel bopa. M3nydyenue u mnornomeHue (OTOHOB MpH MEpexojie aToMa C OJAHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEW SHEPTUU aTOMa BOJIOPO/aA.

BosiHoBBIE cBoOMcTBa yacTull. BomHbl ge bpoinsa. KoprnycKynsspHO-BOJHOBOW 1yaau3M.

CrioHTaHHOE M BBIHYKJEHHOE U3JIyUEHHUE.

TexHuueckue ycTpoHCTBa M MpPAaKTUYECKOE IMPHUMEHEHHE: CHEeKTPaJbHBIA aHanu3 (CIEKTPOCKOMN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogpens omnbita Pezepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienue nuHeRvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIOXKHOCTh CTPOECHUS spa. OTKpbITHE paJilOaKTUBHOCTH. ONBITHI
Pesepdopna mo ompesneneHuio cocraBa paguoakTUBHOrO u3iaydeHus. CpoiictBa anbgda-, Oera-, ramma-
u3NydyeHus. BnusHue pairoakTUBHOCTH Ha )KMBBIE OPTaHU3MBI.

OTtkpbiTHe MpoTOHa M HeWTpoHa. Hykinonnas mozens siapa ['eitsenOepra—lMBanenko. 3apsin sipa.
MaccoBoe uncio sapa. M30tomsl.

Anbda-pacrian. DIEKTPOHHBIA M  TO3UTPOHHBIM  Oera-pacma.
PalMoaKTUBHOTO pacraa.

DHeprus CBSI3U HYKJIOHOB B sipe. SnepHbie cuibl. [{edekT maccer sapa.
Snepubie peakunu. JleneHue u CUHTE3 AIEp.

lI'amma-n3nydenne.  3akoH



Anepubiii peaktop. Tepmosimepubiii cuHTe3. [IpoOieMbl W TEPCHEKTHBBI SACPHOM HDHEPTETHUKH.
DKOJIOTUYECKUE ACTIEKTHI /IEPHOM SHEPTETHUKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIIOICHHUS U PETUCTPAILIUH SJIE€MEHTAPHBIX YacTHII.

OyHaamMeHTaIbHbIe B3auMoieiicTBusl. EqUHCTBO (hr3nueckoil KapTUHbBI MHUpa.

TexHuyeckue ycTpoilcTBa M MpaKTHYECKOE MpPUMEHEHHE: J103uMeTp, Kamepa Buimbcona, siaepHbIit
peakTop, aToMHast Oomo0a.

Jlemoncmpayuu

Cu€TurK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue TpeKoOB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM).

Pa3pen 8. DiieMeHTBI ACTPOHOMUY U ACTPOPU3NKH

Ortanbl pa3BUTHs acTpoHOMUHU. [IpUKianHOe 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMHUH.

Bun 3Bé3nn0ro HeOa. Co3Be3nus, ipKue 3BE3/IbI, MNIAHETHI, UX BUAUMOE JBUKEHUE.

Conneynas cuctema.

Connue. ConHeuHas akTUBHOCTh. MctouHuk sHeprum CosHua MU 3BE3M. 3BE3IbBI, UX OCHOBHBIC
XapakTEepUCTUKU.  Jluarpamma  «CHEKTpalbHBIA  KJacC  —  CBETHUMOCTbY».  3BE3Abl  IJIaBHOU
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3J TJIABHOM IOCJIEIOBATEIHLHOCTH.
Buyrtpennee ctpoenne 3BE31. COBpEeMEHHBIC NMPEIACTABICHUS O MPOUCXOXKIEHUHU U 3Boonuu CoJiHIIA U
3BE31. DTambl )KU3HU 3BE3I.

Mnuneunsiii [1yTe — Hama [Nanakruka. [Tonoxxenne u nuxkenune Connua B ['anaktuke. Tumsl ranakTuk.
Panuoranaktuku u kBazapel. UEpHbIE ABIPHI B S/Ipax rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3axkon Xa0O6ma. Pasberanue ramaktuk. Teopust bosbiioro
B3pbIBa. PeNMKTOBOE HM3IIydYeHHE.

MacmtaGHas ctpykTypa Beenennoil. Metaranaktuka.

Hepeménnsie npobdieMbl acCTpOHOMUMU.

Yuenuueckue nabnooenus

HaGmonenuss HEBOOPYKEHHBIM TIIa30M C HCMOJIb30BAHMEM KOMIBIOTEPHBIX MPUIOKEHUN IS
OTIpe/IeTICHUs] TOJOXKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fusi CeBepHOTo
MOJTYIIApUSI U SIPKUE 3BE3ITBI.

Hab6mronenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.

O0o0maroniee noBTOpEeHUE

Ponb ¢pu3nku u acTpOHOMUHM B SKOHOMHUYECKOM, TEXHOIOTUIECKON, COIIMATLHOM U 3THYECKOU cepax
NeSATETLHOCTH YE€JIOBEKa, POJIb U MECTO (PM3UKU M aCTPOHOMHUHM B COBPEMEHHOW HAay4YHOW KapTHHE MHUpA,
poiib  pu3nyeckol Teopud B (HOPMHUPOBAHUM MPEJCTaBICHUH O (U3MUECKON KapTUHE MHpa, MECTO
¢bu3nuecKkoil KapTHHBI MHUpa B OOIIEM psIy COBPEMEHHBIX E€CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O
MIPUPO/IE.

MexnpeameTrHblie CBSI3U

Nzyuenune xypca ¢puzuku 6a30BOT0 ypoBHS B 11 Kiacce OCyIIECTBISETCS ¢ yUETOM COAEPKATEIbHBIX
MEXIPEIMETHBIX CBsI3€l C KypcaMHl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousamusi, CBS3aHHBIE C HM3yYEHHEM METOJOB HAy4YHOTO TO3HAHHS: SBJICHHE,
Hay4HbId (aKT, TUMOTe3a, (Qu3WUeckas BEIMYMHA, 3aKOH, TEOpHUs, HAONIOJACHUE, DSKCIEPUMEHT,
MOJEIINPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: penieHWe CUCTEMBbl YpaBHEHUW, TPUTOHOMETpPUYECKHE (DYHKIMU: CHUHYC, KOCHHYC,
TaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO, BEKTOPHI U UX IMPOCKIUU HA OCH
KOOpJMHAT, CJOKE€HHUE BEKTOPOB, NPOU3BOJHBIC JJIEMEHTAapHbIX (DYHKUMNA, MpHU3HAKK M0100Us
TPEYTroJbHUKOB, OINpeieieHHE MI0OMaAN IUIOCKUX GUryp u oobéma Ted.



Buonozus: anexTpudeckue sIBJICHUS B )KUBOW MPUPOJIE, KoseOaTeIbHbIE ABUKEHUS B )KUBOU MPHUPOJE,
ONITUYECKUE SIBICHUS B )KUBOM NPUPOAE, NCHCTBUE paAUALIMK HA )KUBBIC OPTAHNU3MBI.

Xumus: CTpOCHHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAass CTPYKTypa TBEPABIX TeEJ, MEXaHU3MBbI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

I'eocpacghus: MmarHUTHBIE 10JIF0CA 3€MIIH, 3AJI€KH MAarHUTHBIX pya, (OTOCHEMKA 3eMHOM TOBEPXHOCTH,
IIPEICKA3aHUE 3EMIICTPSICCHUM.

Texnonoeus: JMHUU  DJIEKTPOIIEpPeNay, TIEHEPATOp IIEPEMEHHOIO TOKA, JJIEKTPOJBHUIATEIIb,
MHAYKIIMOHHAs TIeYb, paaap, paAuoONpuéMHHUK, TEeIeBU30p, aHTeHHA, Tenedon, CBY-neus, MpoeKIIMOHHBII
anmnapar, BOJJOKOHHasl ONTHKA, COJTHEYHas OaTapes.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUA

OcBoenue yueOHOro mpeamera «@Dusnkay Ha YpPOBHE CpeiHero odiiero oOpa3oBaHusi (0a30BBbIii
ypOBeHB) JOJIDKHO o0ecneunThb AOCTHXKCHUC CICAYIOIIUX JIMYHOCTHBIX, MCTAIIPCIMETHBIX U IMPEIAMCTHBIX
00pa3oBaTENbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS y4eOHOTro npeamera «Pu3nka» T0JHKHBI OTpaKaTh TOTOBHOCTH U
CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEW IMO3UIMEN JMYHOCTH,
CHCTEMOW IEHHOCTHBIX OpHEHTAllMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAaAMLIUOHHBIM LEHHOCTSIM POCCHHCKOTO OOILIecTBa, pacIIUpEHHe >KU3HEHHOTO OIbITa W  ONbITA
JeSITeNbHOCTH B MPOILIECCe pealMu3allid OCHOBHBIX HAlpaBIIEHUH BOCIUTATEIbHON AEATENbHOCTH, B TOM
YHCIIe B YaCTH:

1) rpamaaHCKOro BOCIUTAHMSA:

Cc(OPMHUPOBAHHOCTh I'PAXKAAHCKON MO3UIIUN 00yYarOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOIO 4JIEHA
poccHiickoro o01ecTBa;

MPUHATHE TPATUIIMOHHBIX 00IEYETOBEYECKUX TYMAHUCTHIECKUX U JIEMOKPATHUECKUX [IEHHOCTEIH;

TOTOBHOCTH BECTH COBMECTHYIO JIESITEIIPHOCTh B MHTEPECaxX IPakKIaHCKOTO OOIIeCTBa, y4aCTBOBATh B
CaMOYIIpaBJI€HUH B 00pa30BaTeIbHOW OpraHu3aINH;

YMEHHE B3aMMOJIEHCTBOBATh C COLMAIBHBIMM HMHCTUTYTAMHM B COOTBETCTBUM C MX (YHKUUSAMH U
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOH W BOJIOHTEPCKOH JIESTETLHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHUS:

c(OPMHPOBAHHOCTH POCCUNUCKOM Ipa)1aHCKOW UAEHTHYHOCTH, aTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHIKCHHSM POCCUHCKUX YUYEHBIX B
o0nacTu GU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 TIOBEACHUS;

CTIIOCOOHOCTh OIICHWBATh CUTYallMI0 M TPUHAMATh OCO3HAHHBIE DEIICHHs, OPHEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YUEHOTO;

OCO3HAaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMUNBOTO OYy/IyIIEro;

4) 3C¢TeTHYECKOr0 BOCIIMTAHMS

ACTETHYECKOE OTHOUIEHHE K MHpPY, BKIIOYas OSCTETUKY HAyYHOTO TBOPYECTBA, IPHCYIIETO
(bu3UIeCcKOil HayKe;

5) Tpy10BOT0 BOCTIMTAHUS:

UHTEpEC K Pa3IUYHBIM cdepam NpodecCHOHATBHON NEATETbHOCTH, B TOM YHCJIE CBS3aHHBIM C
¢u3MKON M TEXHHKOW, yMEHHE COBEpLIaTh OCO3HAHHBIM BBHIOOP Oymaymiedl mpodeccuu M peann30BLIBATH
COOCTBEHHBIE )KNU3HEHHBIC TIIaHbI,



TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHMIO B 00J1aCTH (PU3UKHU HA TIPOTSHKEHUN
BCEH KHU3HU,

6) 3K0JIOrHYecKOro BOCIIUTAHUS

c(OPMHPOBAHHOCTH KOJIOTUYECKON KYJIBTYpBl, OCO3HAHHE TI00ATLHOTO XapaKTepa 3KOJIOTMYECKHX
po0em;

IUIAaHUPOBAaHUE M OCYIIECTBICHUE MICHCTBHII B OKpYXalouledl cpeae Ha OCHOBE 3HAHUS Lejei
YCTOWYHBOTO Pa3BUTHUS YESIIOBEUECTBA;

pacIIMpeHue OmbITa ACATEIHHOCTH 3KOJOTUYECKONW HAIPABICHHOCTH HA OCHOBE MMEIOIUXCS 3HAHUN
1o pU3MKe;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUSA
¢bu3nveckoil HayKw;

OCO3HAHWE IIEHHOCTH HAyYHOW [eATeIbHOCTH, TOTOBHOCTH B TMpolecce HU3y4YeHHs] (PUBUKH
OCYILIECTBISATh MPOEKTHYIO M UCCIIEI0BATENBCKYIO NESTEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA
Ba3oBble 1oruyeckue geiicTBUA:

CaMOCTOATENILHO (POPMYIHPOBATh U aKTYyaIM3UPOBATh MPoOIeMy, paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpEeAEIATh LENN JAEeSITeIbHOCTH, 3a]1aBaTh apaMeTPbl U KPUTEPUU UX TOCTUIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSX;

pa3pabarbiBaTh IUIaH pELIEHHS MpoOJeMbl C Y4ETOM aHAJIW3a HMEIOIIMXCS MaTepUAbHBIX H
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIIHOCTb, OLEHUBATh COOTBETCTBHUE DPE3YJbTATOB LEISAM, OLEHUBAThH
PHUCKHU NOCIEACTBUM NESTENbHOCTH;

KOOP/AMHUPOBATh U BBINOJIHATH pabOTy B YCIOBUSAX PEalbHOT0, BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO
B3alMOJEICTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

BJIaJIeTh HAYYHON TEPMHUHOJIOTHEH, KITFOYEBBIMH MTOHATUAMHU U METOAaMU (PU3NUECKOM HayKH;

BJIaJIeTh HaBbIKAMM Y4eOHO-HCCIE0BATENbCKON M TNMPOEKTHOW AEATENbHOCTH B 0ONAacTH (PU3MKH,
CIIOCOOHOCTBIO UM TOTOBHOCTBIO K CaMOCTOSATEIbHOMY IOMCKY METOJIOB pEIIeHHUs 3agad (pU3N4ECKOro
coJiepKaHusl, MPUMEHEHHUIO PA3JINYHBIX METO0B TO3HAHMUS;

BIQJE€Th BUJAMH JEATEIBHOCTH 10 T[IOJYYEHHIO HOBOIO 3HAHMs, €ro HHTEPIPETALNU,
peoOpa3oBaHUIO U MPUMEHEHHUIO B Pa3IMYHBIX YUEOHBIX CHTYallUsX, B TOM YHUCIIE MIPU CO3JJaHUU YUEOHBIX
IIPOEKTOB B 00JacTH (PU3MKH;

BBISIBJISITH NPUYMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3a/ayy, BBIIBUraTh TUIOTE3Yy €€
pelleHns], HaXOAWTb apryMEHThl JUISl JI0Ka3aTelIbCTBA CBOUX YTBEP)KIEHHUM, 3alaBaTh NapaMeTpsl M
KPUTEPUHN PELLIECHUS;

aHAJIM3MPOBATh TOJTYYEHHBbIE B XOJ€ pEIIEeHUs 3ajaud pe3yjbTaTbl, KPUTUYECKU OLIEHHWBATH HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIE 3314l B 00Pa30BaTENbHOM EATEILHOCTH, B TOM YHCIIE NIPU
U3yuYeHUH (PU3MKH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

YMETb IEPEHOCUTh 3HAHUSA MO (QU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IIPEIaraTb OPUTMHAJIBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTb IPOOJIEMBI U 3a]a4Hl, JOMYCKAIOIUE aJIbTEPHATUBHBIE PELICHHUS.



PabGora ¢ undopmanmeii:

BJIaJICTh HABBIKAMH IOJydeHHs] WH(OpMAIK (PU3HUYECKOTO COJCPXKAaHUS W3 HMCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIILHO OCYIIECTBIIATH IMOUCK, aHAJIN3, CUCTEMATH3AIUIO0 U WHTEPIPETAIMIO HHPOPMAIHH
Pa3IMYHBIX BUJOB U (DOPM MPEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJB30BaTh CPEACTBa HMH(DOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B pPEHICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3a7a4 ¢ COOI0JCHHEM TpeOOBaHUN SPTOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHUEHBI, pPecypcocOepekeHHUs, TMPABOBBIX M ITHYECKUX HOPM, HOPM
nH(pOpMaMOHHOM 0€301MacHOCTH;

CO3lIaBaTh TEKCTHl (PH3MUYECKOTO COACPIKAHUS B PA3JIMYHBIX Qopmarax ¢ Y4ETOM Ha3HAYCHHS
nH(OPMAIIUY U TIETIEBOH ayAUTOPHH, BEIOUPAsk ONTUMATBHYIO (hOpMY MPECTABICHUS U BU3YAIU3AIIHH.

KoMMyHHKaTHBHBIE yHUBepCaJbHbIC Y4eOHbIC 1eliCTBUA:

OCYILECTBIIATH OOLIEHUE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOH(MIMKTHBIX CUTYallui U CMAT4aTh KOH(MIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

IIOHMMATbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW ¥ UHIUBHyalbHON paboThI;

BbIOMPATh TEMATUKY U METObl COBMECTHBIX JECHCTBHUH C y4ETOM OOLIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0r0 WIEHAa KOJIJIEKTUBA;

[IPUHUMATD L€JIM COBMECTHOM AESITENbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH JAEUCTBUA MO €€
JOCTHKEHHUIO: COCTABJIATh IUIAH JCHCTBUH, paclpelesaTh poju ¢ Y4TOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3ybTaThl COBMECTHON pabOThI;

OLICHMBATh KAaueCTBO CBOEr0 BKJAJa M KaXJOr0 YyYyaCTHUKAa KOMaHAbl B OOIIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

IpeJularath HOBbIE MTPOEKTHI, OLIEHUBATh UAEH C MO3UIUH HOBU3HBI, OPUTHHAIBHOCTH, MIPAKTHYECKON
3HAYUMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B Pa3JIMYHBIX CUTYALUSIX, MPOSIBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranuzanusi:
CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO ACSITEIBbHOCTh B 00JaCTH (DU3UKU U aCTPOHOMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOATENIBHO COCTAaBIIATH IUIAH PELICHUs PACUETHBIX M KAaUYE€CTBEHHBIX 3a/1ad, IUIAH BBIIOJIHEHUS
MPAKTUYECKOU PabOTHI C YIETOM UMEIOIINXCSI PECypCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOYTCHUH;
JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;
paciIMpsATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;
JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHUE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;
croco0cTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO HPYAULMHU B 00JaCTH (U3MKH, IOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbBIN U KyIbTYpPHBIN YPOBEHD.
CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:
JIaBaTh OLEHKY HOBBIM CUTYAallMsIM, BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OIIEHUBATh COOTBETCTBUE
pEe3yIbTaTOB LIEIISM;
BJaJIeTh HABBIKAMU II03HABATEIILHOW pe(IeKCHMM KaK OCO3HAaHMS COBEPIIACMBIX MACUCTBUH U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YyIbTATOB U OCHOBAHUI;
MCIOJIb30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYalllu, BEIOOpa BEPHOTO PELICHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMAThH PEUIECHUS IO UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHATIU3€E PE3YIbTATOB IE€ATEIIBHOCTH;



MPUHUMATH €05, TOHUMAsi CBOM HEJOCTATKH U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M pTYMEHTHI IPYTUX MPH aHAIIN3€ PE3YJIbTAaTOB ACSATEIbHOCTH;

MpU3HABATh CBOE MPABO U MIPABO APYTUX HA OMIHOKH.

B mporecce qoCTHKEHHS] TUYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOTPAMMBbI 1O (PU3UKE I YPOBHS
cpemHero ooOmiero o0pa3oBaHHS Yy OOYYArOIIMXCS COBEPUICHCTBYETCS AMOIMOHAIBHBIA HMHTEIUICKT,
MPE/IoIararoIui copMUPOBAHHOCTb:

CaMOCO3HaHUS, BKJIIOYAIOMIETO CHOCOOHOCTh NMOHUMATh CBOE SMOILMOHAIBHOE COCTOSHUE, BUICTH
HaIpaBIICHUS Pa3BUTHS COOCTBEHHON AMOLMOHAIBHOM cephl, OBITH yBEPEHHBIM B ce0¢;

CaMOPETyJIMPOBAHUS, BKIIFOYAIOIIET0 CaAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTh 33 CBOE
MOBEJICHHE, CIIOCOOHOCTh aJaNTUPOBATHCS K SMOIMOHAIBLHBIM W3MEHEHHSIM M TPOSIBIISATh THOKOCTB, OBITh
OTKPBITHIM HOBOMY;;

BHYTpEHHEH MOTHBAIllUU, BKIIOYAIOMICH CTPEMIICHHE K JOCTH)KCHHIO IIEJH M YCIEXy, ONTHMH3M,
WHUIIMATUBHOCTh, YMEHUE JICHCTBOBATh UCXO/SI U3 CBOMX BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAOIICH CIIOCOOHOCTh TIOHUMATh SMOIIMOHAILHOE COCTOSIHHE JIPYTUX, YIUTHIBATH €TO
TIPH OCYIIECTBIICHUU OOIICHHMSI, CIIOCOOHOCTh K COUYBCTBHIO U CONIEPEIKUBAHUIO;

COLMAJILHBIX HABBIKOB, BKIFOYAIOIIMX CIOCOOHOCTH BBICTPAMBATH OTHOIICHHS C JPYTUMHU JTEFOJABMH,
3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

IHNPEAMETHBIE PE3YJIbTATbBI

K konmy obyuenust B 10 kijiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUIL:

J€MOHCTPHPOBATh Ha MPUMEPax poJib U MECTO (PU3UKH B (OPMHPOBAHUU COBPEMEHHOM HayyHOU
KapTHHBI MUpPa, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOMN ACATEIBHOCTH JIFOJIEH;

YUUTHIBaTh TPaHULbl TPUMEHEHUS H3YyYEHHBIX (QU3NUYECKUX MOJeNel: MaTepualibHas TOYKa,
MHEepLHaJIbHas CHCTeMa OTCu€Ta, aOCOIIOTHO TBEPAOE TENO, MICAIbHBIN ra3, MOJEIM CTPOEHHUS Ta30B,
KHUJIKOCTEH M TBEPJBIX TEJ, TOUSUHBINA JIEKTPUUECKHUM 3aps IPU pelIeHnn GU3NUECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKUE SBICHMS (TpOLEcChl) M OOBICHATh MX HAa OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJIIPHO-KHHETHYECKOW TEOPUM CTPOEHUS BEIIECTBA W JJIEKTPOJAMHAMMKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBUKEHHE, CBOOOJHOE MaJeHHe TeJl, ABM)KEHHE M0 OKPYKHOCTH,
MHepLUs, B3auMojeiictBue tel, 1uddysus, OpoyHOBCKOE JIBMKEHUE, CTPOSHHE KUAKOCTEH U TBEPABIX TeT,
M3MeHEeHHe 00bEMa Tel MPU HarpeBaHUU (OXJIaXIEHUH), TEIUIOBOE paBHOBECHE, HCIIApeHHe, KOHJICHC Calus,
IJIABJICHUE, KPUCTAJUIM3ALMsl, KHUIIEHHE, BIAXHOCTh BO3/1yXd, IOBBIIICHHE MJABJIECHUS Tra3a IpPH €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBA3b MEXKIy MapaMeTpaMH COCTOSHHs Ta3a B H30Mpoleccax,
ANEKTPU3aLNs TEJ, B3aUMOJEHCTBUE 3aps10B;

OIMCBHIBATh MEXAaHUYECKOE JIBUKEHHE, HCIONb3ys (U3NYECKHE BEITUYMHBI: KOOPAMHATA, IYTh,
IepeMENICHUE, CKOPOCThb, YCKOpPEHHME, Macca Tella, CHJla, HMITYJIbC Tela, KWHETHYeCKas HHEPrus,
MOTEHIIMAJIbHAs HEPIUs, MeXaHWyeckas paboTa, MEXaHWYECKash MOIIHOCTH;, MPH ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICT MCIIOJNB3YEMbIX BEIMYMH, HUX OOO3HAUEHUS M EIUHMIBI, HaXOJUTh
(bopMyIIbl, CBA3BIBAIOIINE JaHHYIO (DU3UYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;

ONMCHIBATh HM3y4YEHHbIE TEIUIOBBIE CBOMICTBA T€l U TEIUIOBBIE SIBJICHUS, MCIONb3yd (DHU3HUECKHE
BEJIMYUHBI: JIaBJICHHE Tra3a, TeMIEparypa, CpedHss KUHETHYEeCKas HHEPIUs XaOTUYECKOTO JBHKECHUS
MOJIEKYJI, CPEIHEKBAPaTHYHAsI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprus, pabota
raza, Ko3(QUIMEHT IMOJE3HOr0 NEHCTBUS TEIUIOBOIO IBUTATEINS; MPH OMUCAHUM IMPABUIBHO TPAKTOBAThH
¢Gu3n4eckuil CMbICI HCHOJNb3YyEeMbIX BEIMYMH, MX OOO3HA4YEHUS M EJUHMIBI, HAXOOUTh (OPMYJIBI,
CBSI3bIBAIOIME TAaHHYIO (U3NYECKYIO BEIMYUHY C APYTMMH BEITMUMHAM;

OINMCHIBAaTh M3YYEHHBIE IEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE SIBICHUS (IIPOLIECCHI),
UCTONB3Yysl (PU3MUECKUE BEIWYHMHBI: HIIEKTPUUYECKUM 3apsf, 3JEKTPUYECKOEe MOJie, HampsHKEHHOCTh MO,
NOTEHIMAJl, PA3HOCTb IOTEHIMAJOB; IPU ONHCAHUU MPABWJIBHO TPAKTOBATh (PU3MUECKUH CMBICH



UCIOJIb3yEeMBbIX BEJIWYHMH, UX OOO3HAYEHMsS M EIUHMIbI;, YKa3blBaThb (OPMYJIbI, CBS3bIBAIOIIUE IAHHYIO
(GU3NYECKyI0 BEIMUNHY C IPYTMMHU BEJINYMHAMU;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl U SBJICHUSA, UCTONB3Ys (PU3UYECKHE 3aKOHBI M MPHHLUIIBL
3akoH BcemupHoro Tsarotenus, |, Il u |1l 3akonsl HploToHa, 3aKOH COXpaHEHUsS MEXaHWYECKOW SHEpruwy,
3aKOH COXPaHEHMs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMN CHJI, IPUHLIAII PaBHOIIPABUS MHEPLUAIbHBIX CUCTEM
OTCYETA, MOJEKYJAPHO-KMHETHUYECKYI0 TEOPHIO CTPOEHHUS BEILECTBA, Ia30BbIE 3aKOHBI, CBA3b CPEIHEN
KMHETUYECKON HSHEPrHM TEIUIOBOIO JABUKEHHUS MOJEKYJI C a0COJIIOTHOM TeMmIepaTypoul, NMEpBBIM 3aKOH
TEPMOJMHAMMKHU, 3aKOH COXPAHEHMS DJJIEKTPUUYECKOro 3apsna, 3akoH KysnoHa, mpu 3TOM pasnuyarb
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YECKOE BBIPAKEHHE U YCIOBUA (IpaHMLbI, 00JacTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC IPUHIUIIBI ACHCTBHUS MAIIUH, TPHOOPOB M TEXHHUECKUX YCTPOUCTB; Pa3IU4aTh
YCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHMS B TIOBCETHEBHOM JKU3HHU;

BBINOJIHATH SKCIIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3MUECKUX SBJICHUN U MPOLIECCOB C UCIOIb30BaHUEM
IOPSMBIX U KOCBEHHBIX M3MEpPEHHH, NMpH 3TOM (OpMYIHpOBaTh MpobiemMy/3agady M THIIOTE3Y y4eOHOTro
OKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 TPEAJIOKEHHOTO OOOpYAOBaHHS, WPOBOJUTH OIBIT |
(hOopMyIIMPOBATH BEIBOJIBI;

OCYLIECTBIATh MpPsSMble M KOCBEHHbIE HM3MepeHHUs (U3NYECKUX BEIMYHMH, NPU 3TOM BbIOMPATh
ONTUMAJIbHBIN CIIOCOO U3MEPEHHUS U UCII0Ib30BaTh U3BECTHBIE METO/IbI OLIEHKHU MOIPEIIHOCTEN U3MEPEHUH;

UCCIIEIOBaTh 3aBUCUMOCTH MEXAY (U3MUECKMMH BEJIMYMHAMU C HCIOJB30BAaHUEM IPSIMbBIX
M3MEPEHUH, TP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJIbTATHI MOJYYCHHOW 3aBHCUMOCTH
(bu3n4ecKux BeJIUYMH B BUJE TaOIUI] U IpaMKOB, AeIaTh BBIBOBI 10 pe3ysibTaTaM HUCCIIEI0BaHMS;

coOioaTh IpaBuja O€30lacHOr0 TpyAa IpHU IPOBEIACHUU HCCIEIOBAaHMA B paMKax y4eOHOro
SKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKOM M  MPOEKTHOM  JAEATEIbHOCTH C  MCIOJb30BAaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHMUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33JaHHOM (U3UYECKON MOJEINbI0, UCIOb3Yd (PU3NUECKUE 3aKOHBI
U TIPUHLIMIIBL, HA OCHOBE aHajM3a yCJIOBMS 337a4d BHIOMPATh (GU3UUECKYIO0 MOJIENb, BBIICIATh (pU3nueckue
BEJIMYMHBI U (HOPMYJIbI, HEOOXOAUMBIE Ul €€ pEeIIeHUs], TPOBOJUTh PACUETHI U OLEHUBATh PEAJIbHOCTH
MOJIYYEHHOT'0 3HAaUeHUS (PU3HUECKON BEIUYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHYECKH HENIPOTHBOPEUMBYIO LIETIOUKY PACCYKIAECHUN
C OIOPOH Ha N3yYEHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

WCIIOJIb30BaTh MPHU pEHIeHWH Y4YEeOHBIX 3a7ad COBPEMEHHbIE HMH(OPMALMOHHBIE TEXHOJOTUHU IS
MOMCKA, CTPYKTYpUPOBAaHMS, HWHTEPIpPETAlMd M MPEACTaBICHHUs y4eOHOM U HAy4YHO-TOMYJISPHOU
uHbOpMalUY, TOJXYYEHHOW U3 pa3IMYHbIX HCTOYHHUKOB, KPUTUYECKM AHAIM3UPOBATh MOIYYaeMYIO
uH(pOpMaIINIO;

MPUBOJUTL TPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeXHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE HAYKH,
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

UCTOJb30BAaTh TEOPETHUECKUE 3HaHMSA MO (U3MKE B TOBCEIHEBHOW >KM3HM s OOecredeHus
0€30MacHOCTH IpH 0OpalleH!H ¢ TPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMU, /IJIsl COXpAaHEHHUS 3/I0POBbs U
COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKpPYKalollel cpejie;

paboTaTh B IpyMIe C BBINOJIHEHWEM Pa3IMUHBbIX COLMAIBLHBIX POJIEH, MIaHUpoBaTh pabOTy IpyMIIb,
palMOHANIBHO pacHpeAesaTh O0S3aHHOCTH M IUIAHUPOBATh JEATENBHOCTh B HECTAHJAPTHBIX CUTYaIMsX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOT0 U3 YUaCTHUKOB I'PYIIIIBLI B PELICHUE PacCMaTpHUBaeMOil poOIIeMBl.

K koniy o6yuenus B 11 kiacce nmpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y O0YUAIOIIHUXCS YMEHUM:

JIeMOHCTPHPOBATh Ha MPUMEPax pPoJib U MECTO (PM3UKH B (POPMHPOBAHUU COBPEMEHHOW HAaydyHOU
KapTHUHBI MUPA, B Pa3BUTUM COBPEMEHHON TEXHMKU U TEXHOJIOTUH, B MPAKTUYECKOMN NEATEIBHOCTH JIIOACH,
LIEJIOCTHOCTb ¥ €IMHCTBO (PU3MUECKON KapTUHBI MUPA;



YUUTHIBATh TPAHHIIBI TMPUMEHECHUS W3YYECHHBIX (U3NYCCKUX MOJENCH: TOYCUHBIH AIICKTPHUYCCKHUMA
3apsi, JTyd CBETa, TOUYCYHBIH UCTOYHUK CBETA, SIIEPHAsT MOJEIh aTOMa, HYKJIOHHAsI MOJIECh aTOMHOTO siipa
[pU peuIeHnr (PU3NIECKUX 3a]1a4;

pacrio3HaBaTh (U3MYECKUE sBICHHUA (IIpPOIEcChl) M OOBACHATP HUX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHU ¥ KBAHTOBOW (DU3UKHU: AIEKTPHUYECKAs POBOJAUMOCTD, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHUTHOE JICHCTBHSI TOKa, B3aMMOJICHCTBHE MAarHUTOB, OSJCKTPOMATHUTHAs WHIYKIHS, JCHCTBHE
MarHUTHOTO TI0JI Ha TIPOBOAHUK C TOKOM M JIBWXKYLIHICS 3aps[, JIEKTPOMarHuTHBIE KOIeOaHUs W BOJHBI,
NPSMOJIMHEHHOE PAaCHpPOCTPAHEHUE CBETa, OTPAKEHHUE, MpeloMIIeHHe, WHTephepeHus, Audpakiuus u
MOJISIpU3aIisl CBETa, JUCHEpCHs cBeTa, doTodekrpuyeckuil d3hdekt (hoTodrddekrt), cBeToBOE NaBIICHHE,
BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa aTOMa BOJIOPO/Ia, ECTECTBEHHAsI U UCKYCCTBCHHAsSI PaiOAKTUBHOCTH;

ONKCHIBATh HM3y4YCHHbIE CBOMCTBAa BeIIECTBA  (QJIIEKTPHUUECKHE, MArHUTHBIC, ONTHYECKHE,
AJIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) U 3JICKTPOMATHUTHBIC SBICHHS (TIPOLIECCHI), UCIOIb3YS
bu3nvecKre BEIMYMHBL: JICKTPUYCCKHIA 3apsjl, CHJIa TOKa, DJIEKTPUYECKOE HANpPSHKCHUE, DJICKTPUYECKOES
COIIPOTHBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AJICKTPOABIDKYIIAs CHia, padoTa TOKA, WHIYKIMS MarHUTHOTO
noJisi, cuina Ammnepa, cuia JlopeHa, HHAYKTUBHOCTh KaTYIIKH, YHEPTUS AIIEKTPUYECKOTO U MAarHUTHOTO
MoJIeH, MepuoJ M YacToTa KojeOaHWid B KOJIeOATeIbHOM KOHTYpE, 3apsii W CHja TOKa B IIpOIEcce
rapMOHUYECKUX JJICKTPOMArHUTHBIX KojieOaHHi, OKYCHOE PAcCTOSIHHME W ONTHYECKAs CUJIa JIMH3BI, MPH
ONMCAaHWU TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIOJIb3YEMbIX BEIMYUH, MX OOO3HAUCHHS |
eIMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIONIHNE JAHHYIO (PH3HUUECKYIO BEJTMUMNHY C IPYTUMHU BEIMYHHAMM;

OINMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS M MPOIECCHI, HCIONB3YS (PU3HMUECKUE BEITMYUHBL:
CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTa CBETA, DHEPTUS U UMIYJIbC (POTOHA, MEPHOA
MoJTypactiajia, SHEprusl CBA3M aTOMHBIX SJIep, MPU OMHMCAHUH TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCTIOJNB3yEeMBIX BEJIWYHMH, WX OOO3HAYCHHS W CIUHHIIBI, YKa3bIBaTh (OPMYIBI, CBS3BIBAIONINE JTaHHYIO
(GU3NIECKYIO BETMYMHY C APYTHMH BEITMYMHAMH, BBIYUCIISIT 3HAYCHHE (PU3NIECKOI BETMUNHBL,

aHAJM3UPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCIONb3YS (U3NYECKHE 3aKOHBl M MPHUHLUIbL:
3akoH OMa, 3aKOHBI IOCJIEJOBATEILHOTO M MapajUIeIbHOIO COCIUHEHUs MPOBOJHUKOB, 3aKOH JXoymsa—
JleHma, 3aKOH AJIEKTPOMArHUTHON HWHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTPAaHEHHS CBETAa, 3aKOHBI
OTpa)XEHUs CBETa, 3aKOHBI MPEIOMJICHUS CBETa, ypaBHEHHE OWHIITeHHA s (oTodPdekra, 3aKoH
COXPAHEHMs SHEPrHM, 3aKOH COXPAHEHHUsS MMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsja, 3aKOH
COXpaHEHMsI MaccoOBOT0 yHcla, MOCTyaaTsl bopa, 3aKOH paJuMoaKTHBHOIO paclaja, Ipu ATOM pa3ivyaTh
CJIOBECHYIO (OPMYTUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHHUE W YCIOBHUs (TPaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OTIpeETSATH HAMlpaBJIEHWE BEKTOPA MHAYKIIMA MarHUTHOTO TOJIS MMPOBOJHUKA C TOKOM, CHIIBI AMmiepa
u cuisl JlopeHna,

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBaEMOE IIIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITTOJTHATH YKCTIEPUMEHTHI 110 MCCIIEIOBAHNIO (PU3MUECKUX SBICHUN U MPOIIECCOB C MCITOIB30BAaHHEM
OpSMBIX U KOCBEHHBIX M3MEPEHMi: NMpH 3TOM (OPMYIHUPOBATH MpobiemMy/3afgady M TUIOTe3y y4eOHOTro
HKCHEpUMEHTa, COOUpaTh YCTAHOBKY U3 TNPEAJIOKEHHOIO O00O0pYAOBaHHs, MPOBOJUTH OIBIT H
(hopMyTUpOBaTh BHIBOJIBL;

OCYIIECTBIISITH TpPSMbIE M KOCBEHHBIE H3MepeHHs (U3NYECKHX BEIHYMH, NPH ITOM BEIOMpPATH
ONITUMAJIBHBIN CIIOCOO MU3MEPEHHUS U HCIIONB30BaTh U3BECTHBIE METO/IbI OLIEHKU MOT'PELUIHOCTENH U3MEPEHHI];

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHHIA: TIPU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3yJIbTATHI MOJYYCHHON 3aBHCUMOCTH (DU3MUYECKUX BETUYMH B
BUJIC TaOJHII U TPAQHKOB, I€TIaTh BBIBOABI 110 PE3yJIbTaTaM UCCIICAOBAHMS,

cobmonaTh mMpaBuia O€30MacHOTO TpyAa MpHU IMPOBEIACHWU HCCIENIOBAaHMA B paMKax y4eOHOTo
HKCHEPUMEHTa,  Y4eOHO-HCCIEIOBATENbCKOH M TPOEKTHOM  JESATENBHOCTHM C  HCIHOJb30BAHUEM
W3MEPHUTEIIbHBIX YCTPOUCTB | JJAOOPAaTOPHOTO 00OPYI0BAHMS;

pemarh pacy€THBIC 3a/1a4M C SBHO 33JJaHHON (U3NYECKON MOJIENBIO, HCIIONB3Ys (PU3NIECKHE 3aKOHBI
Y TIPUHIIUIIBL, HA OCHOBE aHaJHM3a yCIOBHS 33Ja4d BBEIOMPATh (GU3UYECKYIO MOJIENb, BBIICIATH (PU3HUECKUE



BEJINYMHBI U (OPMYJIBI, HEOOXOMUMBIE Ui €€ pelIeHHs, NPOBOIUTH PAcUETHl M OICHHWBATh PEaTbHOCTH
MOJTYYEHHOTO 3HaYeHUs (PU3NUECKON BEITMYHMHBI,

peniaTh Ka4eCTBEHHBIEC 3a/1a4d: BBICTPAUBATh JIOTUYECKU HENPOTUBOPEUNBYIO LIEIIOYKY PACCYKICHUN
C OIOPOH Ha N3YyYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3HUECKUE SBIICHHUS;

UCIIOJIB30BAaTh NPU PELICHHH YYEOHBIX 33/7a4 COBPEMEHHBbIC HH()OPMAIMOHHBIE TEXHOJIOTHU IS
MIOUCKA, CTPYKTYPUPOBAaHUS, HMHTEPHPETAMH M TPEICTABICHUS Y4YeOHOM M Hay4YHO-TIOMYJISPHON
uHpOpMAlUY, TOXYYEHHOW U3 pPAa3IMYHBIX HCTOYHHUKOB, KPUTUYECKH AHAIM3UPOBATH IOIy4aeMyIO
nH(pOpMAIIHIO;

OOBSCHITH NPUHIMIBI ASHCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, Pa3aHyarh yCIOBHS
uX 0€30I1acHOT0 UCIOIb30BaHUS B TOBCEAHEBHOMN KU3HH;

MPUBOANUTH MPHUMEPHI BKIA/Ja POCCHUICKUX U 3apyOCKHBIX YUEHBIX-(PH3HKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIIOJIb30BATh TEOPETUYECKHE 3HAHMSA 1O (U3MKe B MOBCEAHEBHON KHM3HM JUIS OOECICUCHHS
0€30MacHOCTH NpU OOPAILCHUHU C TPHOOPAMHU M TEXHUUECKHMHU YCTPOUCTBAMHU, JUIsl COXPAHEHUS 3/10pPOBbS U
COOJIIO/IEHHSI HOPM HKOJIOTHYECKOT0 TIOBEICHHS B OKPY>KaloIIel cpere;

paboTarh B TpyIIie ¢ BHITOJHEHUEM PA3JIMYHBIX COLUMAIBHBIX POJIEH, INIAHUPOBATh paboTy TPYIIIHI,
PalMOHAIBHO pacIpeessaTh OOsM3aHHOCTH M IUIAHHPOBATh AEATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIHSAX,
aJICKBaTHO OIIEHUBATH BKJIAJ KaXJIOTO M3 YYaCTHUKOB I'PYMIIBI B PEUICHUE PACCMAaTPUBAEMOIl TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
Ne /i Konrpoabnsie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHU S
1.1 ®du3nkKa u METO ay4HOTO MO3HA 2 Bubmmorexa LIOK
. W3HMKa ¥ METOJIbI HAYYHOTO TIO3HAHHUS
ARTHAYH https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnunoreka LIOK
2.1 K
HHeMatia > https://m.edsoo.ru/7f41bf72
bu6mmoteka IIOK
2.2 7
Auraniica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPaHEHUS] B MEXaHUK 6 1 1 bubmoreia LIOK
' OHPT COXpATE © © https://m.edso0.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnuotexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
3.2 10 1
OCHOBEI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubmuoreka [JOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Paznen 4. JIEKTPOJANHAMUKA



https://m.edsoo.ru/7f41bf72
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bubnunoreka LIOK
4.1 1 1
MEKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
4.9 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 1 bubmuorexa [{OK
' Pa3InYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazueny 22
PesepBHOE Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne /i Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOJANHAMUKA
MaruautHoe nose. DJeKTpOMarHuTHas bubmmnoreka HOK
1.1 11 1 3
WHTYKIIAS https://m.edsoo.ru/7f41c97c
Hroro no pasneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkne U 3J1€KTPOMATHUTHBIE 9 1 bubmmnoreka HOK
' KoseGaHust https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkne U 3J1€KTPOMArHUTHBIE 5 1 bu6muoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
2.3 10 3
Orriica https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OCHOBBI CTICITHATBHOM TEOPUH

4 1

but6mmoreka [IOK
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OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOM OIITUKHA 6 bubmorexa HOK
' https://m.edsoo.ru/7f41c97c
4.2 Crtpoenne aTtoma 4 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
bubmuoreka [{OK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UKHU

5.1 DEeMEeHThl aCTPOHOMUU U aCTPOPU3UKU 7 1 brbmmorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE
bu6nmorexa LIOK
6.1 4
Obobmaroree nosTopeiie https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 7
MNOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC
Ne KoymuecTso yacos Jara DJIeKTPOHHBbIE HH(POBBIE
Tema ypoka
n/m Bcero Kontposnbubie IIpakTuueckme  H3y4YeHHs:  oOpa3oBaTesibHbIE

padoThI

padoThI

pecypcebl



https://m.edsoo.ru/7f41c97c
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®dusuka — Hayka o npupoje. Hayunsie

bu6mmoreka [IOK

! METO/IBI IIO3HAHKS OKPYKAOIIETO MUPa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMHpoOBaHUM
2 COBPEMEHHOM i)ayqﬂoﬁ K(gpsnmi MUpA, B Bubmorexa IOK
y . https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESITeIbHOCTH JII0IeH
Mexanuueckoe 1BukeHue. OTHOCUTEIbHOCTD
3 MexaHquCKomI)[:[BHmeHmL [lepemeiienue bubmorexa LIOK
’ https://m.edso0.ru/ff0c3508
CKOPOCTb, YCKOpEHUE
4 PaBHOMEpHOE MPAMOIMHENHOE IBUKEHUE Bubmiorexa LIOK
https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEMHOE bubnnoreka [JOK
JBUKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majienue. Y CKopeHue bubnuorexa [JOK
CBOOOIHOTO MaeHUs https://m.edsoo.ru/ff0c39cc
7 Kpusonnneiinoe nqnxenue. J(BmxkeHne bubnuoreka [IOK
MaTepUalIbHON TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
IIpuHumMn otHOCUTENBHOCTHU [ anunes.
8 I/IiepLLIIHaJILHLIe cucreMsl orcyera. [lepsaiii bubmorexa IOK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuia. [lpuHnun cynepno3unuu
9 cwit. Bropoii 3akon HIIZIOTI(I)Ha 21?/11:1 ’ ) bubmorexa [JOK
8 https://m.edsoo.ru/ff0c3be8
MaTepuaibHOU TOUKU
10 Tpernii 3akoH HproTOHA 7151 MaTEepHAITBHBIX bubnnorexka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEeMUpPHOTO TsroteHus. Cuna bubnmnoreka [JOK
11
TsokecTH. [lepBasg kocMHuueckas CKOPOCTb https://m.edsoo.ru/ff0c3d00
bu6mmorexa [IOK
12 Cuna ynpyroctit. 3akor I'yka. Bec Tena https://m.edsoo.ru/ff0c3e18
13 Cwuia tpenust. Koaddumuent tpenuns. Cuna bubnuorexa [JOK
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COIPOTUBJICHUS ITPU ABUKCHUU TCJIa B
KHUAKOCTHU HUJIM Ia3C

HOCTyr[aTCJ'IBHOC W BpalllaTCJIbHOC ABUXKCHUEC
a0COJIFOTHO TBép,I[OFO Teaa. MOMEHT CUJIBL.

https://m.edsoo.ru/ff0c3f76

bu6mmoreka [IOK

14 [Tnevo cuibl. YcinoBust paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONH TOYKU, CUCTEMBbI
15 MaTepUalIbHBIX TOYEK. MMIynbe cuibl. 3akoH bubnuorexa [JOK
COXpaHEHHsI UMITyJIbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGota u motHOCTh cuibl. Kunetnueckas
16 SHEprus MaTepualbHON Touku. Teopema 00 bubmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KHHETUYECKOW SHEPTUI
[TorenunaneHas sHeprus. [loreHnnanbHas
17 SHEpPrus yrnpyro aepopMUpPOBaHHOMN bubnnoreka [JOK
npyXuHbL. [loTeHIIMaIbHAS SHEPTUs Tena https://m.edsoo.ru/ffOc461a
BOJIN3M IOBEPXHOCTH 3eMITH
[MoTreHnmansHbIe ¥ HENOTEHIINAIHHBIE CHITHI.
CBs13b paOOTHI HETIOTEHITUATBHBIX CHJI C
18 I/I3MeHepHI/IeM MexaHquf:IKoﬁ SHEepruu bubamorexa IOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI Tell. 3aKOH COXPaHEHUs
MEXaHUYECKOM SHEepPTrun
JlaGopaTtopHas pabota «MccnenoBanue cBsi3u
19 paboThI CUJIBI C U3MEHEHHEM MEXaHNYeCKON
SHEPruM TeJla Ha MIPUMEPE PaCTIKESHHS
PE3MHOBOTO KI'yTa»
Kontponbnast pabora mo teme «Kunemaruka.
20 JII/IHal;/IHKa. 3a11<)0H51 COXpaHECHHS B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c4b74
MEXaHHUKE
21 OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- bubnmoreka [JOK

KMHETUYECKOI Teopru. bpoyHOBCKOE

https://m.edsoo.ru/ffO0c4dc?
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nswkenue. Auddysus

XapaKTep JABWXKCHUSA U BSaHMOHeﬁCTBHH

22 yacTUl BeuecTBa. Monenu cTpoeHus ra3os,
KUJKOCTEN U TBEPABIX Tl
93 Macca monekyn. KonuuectBo BemecTsa.
ITocrosinHass ABorazipo
24 TermoBoe paBHOBecue. TemnepaTrypa u e€
n3mepenue. lllkana remneparyp Llenbcus
o5 HUneanpuerii raz 8 MKT. OcHoBHOE bu6mmoreka [IOK
ypaBaenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHei
26 KMHETUYECKOU 3Hepfnﬂy§BHmeHHﬂpMo§eKyn. Bubmiorexa LIOK
. https://m.edsoo.ru/ff0c511e
VpaBuenune MenneneeBa-Kianeiipona
27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
28 3aBUCHMOCTH MEXIY NapaMeTpamMmu
COCTOSIHUS Pa3peKEHHOI0 Ta3a
N3onpoueccel B uaeaIbHOM ra3e u ux bubnmnorexa [JOK
29
rpaduyeckoe mpeacTaBIeHHE https://m.edsoo.ru/ff0c570e
BryTpeHHss dHEeprus TeEpMOANHAMHAYECKON
30 CHUCTEMBI B CTIOCOOBI €€ N3MEHEHUSI. bubnuotexa [JOK
KonuuecTBo TemoTsl u paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPTHUsl OJHOATOMHOIO UJI€ATBHOTO Ta3a
31 Buasl Tenonepenaun bubmorexa [JOK
https://m.edsoo.ru/ff0c5¢36
VY ienbHas TEIIOEMKOCTH BEILIECTBA.
32 Kgﬂl/I‘{eCTBO TEIUIOTHI IIPU ngmonepeﬂaqe. bubmorexa IOK
. https://m.edsoo.ru/ff0c5¢c36
AnuabaTtHbIi poriecc
33 IIepBblil 3aKOH TEPMOAUHAMUKU U €TI0 bubmuoreka [IOK

MMPUMCHCHHUC K U30IIpoLIcccamM

https://m.edsoo.ru/ffOc5efc
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34 HeoGpaTtumocTs npo1ieccoB B IpUpoOE. bubnuoreka [IOK
Bropoii 3aKk0H TepMOIUHAMUKH https://m.edsoo.ru/ff0c6230
35 [Tpuniun nevicteust u KII/ TermoBoit bu6mmoreka [IOK
MaIIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/]
37 DKOJIOTUYeCcKHre MPOoOIeMbl TEIIOOHEPTETHKU
38 O6o06maromuii ypok «MonekyspHas bubmuorexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKIY https://m.edsoo.ru/ff0c6938
KonTtponpsHas pabora o Teme
39 «MonpeKmepHI;a ¢u3uka. OcHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)
40 [TapooOpa3oBaHre U KOHIEHCAITUS. bu6mmoreka [IOK
VcniapeHue u KUIeHue https://m.edsoo.ru/ff0c63b6
41 AOcom0THAs U OTHOCUTEIIbHAS BIIAXKHOCTD bu6mmoreka [IOK
BO31yxa. HacelleHHbIi nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucrammueckue n
42 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnuotexa [JOK
KpucTayuioB. JKuKue KprcTaibl. https://m.edso0.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
43 IInaBnenue u kpucramusanus. Y gebHas bubnuoreka [IOK
TeruioTa tiasiaeHus. CyonuMarus https://m.edsoo.ru/ff0c6708
bubmuorexa [JOK
44 Ypapieiiue Teni0poro Gazaiica https://m.edsoo.ru/ff0c6820
45 DJIeKTpU3anus Tell. DNEKTPUUECKUN 3apsil. bubnmuorexa [JOK
JlBa BUIa 3JIEKTPHUYCCKUX 3aPsI/IOB https://m.edsoo.ru/ffOc6bcc
[IpoBOaHUKH, TUATEKTPUKH U
46 H(fﬂyﬂ;[OBOZ[HIfKI/I. 3aK5H COXPaHEHHUS Bubmorexa IOK
https://m.edsoo.ru/ff0c6bcc
JIEKTPUYECKOTO 3apsia
47 BsaumonerictBue 3apsinoB. 3akoH Kynona. bubmuoreka [IOK

To4YeyHBIil dJIEKTPUYECKUN 3apsi]

https://m.edsoo.ru/ff0c6ced
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Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

bubmuorexa [JOK

48 HpHHVHHH CYNEpHO3HIIHH STIEKTPUIECKHX https://m.edsoo.ru/ff0c6df2
noJsiei. JInauu HanpsHKEHHOCTH

49 PaboTa cui1 371eKTpOoCTaTHUECKOTO TOJIS. bubnuorexa [JOK
[Morenimain. Pa3HOCTh MOTEHIIMAIOB https://m.edsoo.ru/ff0c6f00
[TpOBOAHMKY M TUAJIEKTPUKH B

50 3HI:3KTpI([)0TaTquI<[:K0M noIJ)Ie. bubmmorexa LIOK

https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTb
N bubnuorexa [JOK

>1 dneiTpodmrocts. Konzercarop https://m.edsoo.ru/ff0c7126

59 DIEeKTPOEMKOCTD IJIOCKOTO KOHJIEHCATOPA. bubnuorexa [JOK
DHeprus 3apsHKEHHOT0 KOH/ICHCATOPa https://m.edsoo.ru/ff0c72c0

53 JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTU KOHAEHcaTopa"

[IpyuHIHM 1ENCTBHS U IPUMEHEHHE

54 KOHJIEHCATOPOB, KOMMPOBAJIHLHOTO aIapara,
CTpyHHOTO MpUHTEpA. DIIEKTpoCcTaTUYeCcKas
3a1MTa. 3a3eMIIeHUE 3IEKTPONpHUOOpOB
DIEKTPUIECKUN TOK, YCIOBUS €TO

55 cymectBoBaHus. [loctosunbi Tok. Criia
toka. Hanpsixenue. ConpoTusieHue. 3aKoH
Owma s yyacTka Ienu
[TocnenoBarenbHOE, MapaieIbHOE,

56 CMENIAaHHOE COEIMHEHNE ITPOBOTHUKOB. bu6mmorexa [IOK
JlabopatopHas pabota «3yueHwue https://m.edsoo.ru/ff0c74f0
CMEIIIaHHOTO COEANHEHUSI PE3UCTOPOB

57 PaGota 1 MOIITHOCTB 3MEKTPUYECKOTO TOKA. bubnnorexka [JOK
3akon JIxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon Oma I[Hil MOJIHOU (3aMKHYTOM) Bumorexa LIOK

58 anekTpuyeckoi renu. Kopotkoe 3aMbIkaHue.

JlaGopatopHas pabota «3mepenue D/1C

https://m.edsoo.ru/ff0c7ae0
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HNCTOYHHKA TOKAa U €TI0 BHYTPCHHCTO
COIIPOTUBJICHUS

DNeKTpOHHAs TPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTh CONPOTUBIICHUS

59 METAJIJIOB OT TEMITEPATYPHI.
CBepXInpoBOAUMOCTh
60 DJIeKTpUUYECKui TOK B Bakyyme. CBOMCTBa
3IEKTPOHHBIX TYYKOB
[ToynpoBoIHUKH, UX COOCTBEHHAS U
61 npnl\}/IleTfHaa J:IpOBO)mMOCTL. CaoiicTBa p—n- Bubmiorexa LIOK
https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBoaHKOBBIE TPUOOPHI
DIEKTPUYECKHIA TOK B PACTBOPAX U
62 paciiaBax 3JIeKTPOJIUTOB. bubnuorexa [JOK
DJIEKTPOTUTHYECCKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNEKTPUICCKHIA T?K B Ta3ax. ) BuGmiorexa [IOK
63 CaMOCTOSATEIHHBIA U HECAMOCTOSATEITHHBIN
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DnekTpuueckue mpruOOopbl U YCTPOMCTBA U UX
64 npaKTII/:I)quKoe Hle;MeHSHI/Ie.};_IpI:lBI/IJIa bubmorexa IOK
https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301MacHOCTH
. bubmuorexa [JOK
65 O06006mmamui ypok «IeKTPOInHAMUKA» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «nekTpocratuka. [locTossHHBIN bubnuorexa [JOK
9JIEKTPHUUECKUI TOK. TOKH B pa3InYHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
67 Pesepsubiit ypok. KonTponbHas pabora no bubnnorexka [JOK
teme "DIeKTpoAMHaAMHUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblit ypok. O0o01Iaronuii ypok mno bubmuoreka [IOK

TtemaMm 10 kiacca

https://m.edsoo.ru/ffO0c8f6c
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OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 3

11 KJIACC

N KounyecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
Tema YpoOKa KOHTpOJ‘IbHLIe HpaKTI/I‘IGCKI/Ie oﬁpasosaTeanble

n/n Bceero H3yYeHUs

padoThbI padoTbI pecypcbl
ITocTossHHBIE MArHUTBI M KX
B3auMo/ieiicTBue. MaruutHoe nosie. Bektop 1 bu6mmoreka [IOK
MarHUTHOW MHAYKIMH. JINHUK MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarauTHo€ 1moJjie MPOBOJHUKA C TOKOM.
OmnbIT DpcTena. BS:)HMOiefICTBHe 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlabopaTtopHast pabora «3yuenue 1 1 bubnuorexa [JOK
MarHUTHOTO TIOJISI KaTYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C
tokoM. Cunia Ammiepa. Jlaboparopnast pabota 1 1 bubnuoteka [JOK
«HccnenoBanue AeHCTBUSA TOCTOSHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM)
eliCTBHME MarHUTHOTO TTOJIS Ha
ILI[Bmemy}ocsI 3apsoKeHHYIo yactuily. Cuma 1 bubmmoreia LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabora cunsl Jlopenua
DnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHUTHOM MHAYKIuuU. DC 1
WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
nHaykiuu Papanes
JlaGopatopHas pabota «MccnenoBanue 1 1 bubmuoreka [IOK
SIBIICHUS DJIEKTPOMATHUTHOU WHAYKIIUM https://m.edsoo.ru/ff0cal50
NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUH. 1 bu6mmoreka [IOK

OJIC caMOMHAYKIIUHA. DHEPTUS MAarHUTHOTO

https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

IOJISI KaTyHIKKU C TOKOM. 3JI€KTpOMaI‘HI/ITHOG
I10JIC

TexHuyeckue ycTpoicTBa U UX MPUMEHEHUE:
MOCTOSTHHBIE MArHUTBHI, SJIEKTPOMArHUTHI,

o AJIEKTPOJIBUTATENb, YCKOPUTEIIN
9JIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TIeYb

10 O6o06maromuii ypok «MarHuTHOE ToJIe. bu6mmoreka [IOK
DJIEKTPOMAarHUTHAS HHIYKIIHS https://m.edsoo.ru/ff0cab82

11 KonTtponpnast pabora no Teme «MaruutHoe bubnnorexa [JOK
nose. DISKTPOMArHUTHAS MHIYKIHS https://m.edsoo.ru/ff0cad58
CB00OOHBIE MEXaHUUYECKHE KOJICOAHNUS.

12 lMapmonnueckue konedanus. YpaBHeHUE bubnnorexa [JOK
rapMOHHYECKUX KoyieOanwuii. [IpeBpamienne https://m.edsoo.ru/ff0caf06
SHEPrUU
JlaboparopHas pabota «lccrnenoBanue

13 3aBUCHUMOCTH TIEPHO/1a MATBIX KOJICOaHUM
rpy3a Ha HATH OT JTMHBI HUTH U MacChl
rpy3a»

Koneb6arenbublit koHTYp. CBOOOIHBIE
AIEKTPOMArHUTHbIE KOJIeOaHUs B UCATbHOM
14 KOJ'I€6I;T6J'II)HOM KOHTYpe. AHAJIOTUS MEXTY Brbmiorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHHYECKUMU U 3JICKTPOMArHATHBIMU
KOJIeOaHUSIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHHs
15 3HCI;‘)1“I?I]I/I B HUACAILHOM KOJ‘ICGaTIe)J'ILHOM bubmorexa HOK
https://m.edsoo.ru/ffOcb9c4
KOHTYpE
[IpencraBnenue o 3aTyxaroIUX KOJIeOaHUSIX.

16 BrinykeHHBIE MEXaHUYECKUE KOICOaHMSI. bubnmnoreka [JOK
Pe3onanc. BeiHyKICHHBIC https://m.edsoo.ru/ffOcbb86
AIIEKTPOMArHUTHBIC KOJIEOaHUs

17 [lepemennslii Tok. CHHYCOUIANbHBIN bubnuoreka [IOK
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[IEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMIUIUTYJHOE U AEUCTBYIOLIEE
3HA4YECHME CUJIBI TOKA U HAIIPSKECHUS

https://m.edsoo.ru/ffOchd34

Tpanchopmarop. [IpousBoacTso, nepenava u

18 noTpedIeHne SIEKTPUIECKON SHEPTUn
VY CTpOolCTBO U PAKTUYECKOE TPUMEHEHNE
19 BJIeIprI/I‘ICCKOFOPSBOHKa reHepzTopa bubmmorexa LIOK
" https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JIMHUN AJIeKTporepeaay
DKOJIOTHYECKHE PUCKH MIPU TIPOU3BOJICTBE
20 aNIeKTpodHepruu. KynbTypa ucronb30BaHus
AIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHnYecKHue BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bubnnorexa [JOK
pacnpocTpaHeHHsI U JIJTHHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[Toniepeunblie 1 MPOIOILHBIE BOTHBI
29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnuorexa [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 DNEeKTPOMarHUTHBIE BOJHBI, UX CBONCTBA U bubnmnoreka [JOK
ckopocTb. [1Ikana ek TpOMarHuTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI PATUOCBSI3U M TEJICBUICHHUS.
PazButue cpencts cBsa3u. Pagnonokamms
bu6mmorexa [IOK
25 Kontponbnas padota «KonebaHusi 1 BOJIHBD» https://m.eds0o.ru/ff0cc6fe
[IpsmonuHeitHOE pacipocTpaHEHHE CBETa B
26 0;HoponH0171 cpeﬂi. T(I))qeqf{)bnﬁ HCTOYHHUK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OTtpakeHue cBeta. 3aKOHbBI OTPAKEHUS
27 CBeP;a. ITocTpoenue H306pa>1<e§1/11?1 B IIJIOCKOM bubmorexa IOK
https://m.edsoo.ru/ff0cd4e0
3epKaie
28 [Ipenomnenue ceta. [lonHoe BHyTpeHHEE bubmuorexa [JOK

oTpaxeHue. [IpenenbHblid yroJ MoJHOro

https://m.edsoo.ru/ffOcd7f6
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BHYTPEHHETO OTPaKEHUs

JlaGopaTtopHas paborta «M3mepeHue

bu6mmoreka [IOK

29 1oKa3areJssl MPEIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n300pakeHuil B TUH3E.
30 dopmyia TOHIzcoﬁ JIMH3HI. gBennqune Bubmorexa LIOK
https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaboparopHas pabota «lccrnenoBanue
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus cBeta. CloKHBIN cocTaB 6€10ro
32 cera. L[Ber. JlabopaTopHas pabota
«Habmonenne nucnepcun cBeTay
33 Hurtepdepennus ceera. {udpakmus ceera. bubnnoreka [JOK
JudpakiinonHas pemeérka https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Monsipu3anus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue MpUOOPHI U YCTPOCTBA U
YCIIOBHS UX 0€3011acHOTO IPUMEHEHUS
['paHuUIBl TPUMEHUMOCTH KJIACCUYECKOM
36 MIG)X&HI];IIKI/I. %OCTyHaTBI CIIEIUAILHON TEOPHH Bubmiorexa LIOK
https://m.edso0.ru/ff0cf862
OTHOCUTEIILHOCTH
37 OTHOCUTENHHOCTHh OJJHOBPEMEHHOCTH. bubnuotexa [JOK
3amejicHre BPEMEHHU M COKPAIIeHNE JITTHHBI https://m.edsoo.ru/ffOcfa4?2
DHeprus ¥ UMNYJIbC PEISITHBUCTCKON
38 '—IaCTFI)/IHI:I. CBSISI)yMaC(I:)BI C JHEprHuen u Bubmiorexa LIOK
https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHS ITOKOS
39 KonTtponsHas padora «Ontuka. OCHOBBI bubnuorexa [IOK
CIEIUAILHON T€OPUHU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf6f0
®oronsl. opmyna [Inanka. Dueprus u bubnnorexa [JOK
40
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccienoBanue GoTodddekTa. bubmuorexa [JOK
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Ompitel A. I'. CrosieToBa

3akonbl Ppororddexra. YpaBHEeHUE

https://m.edsoo.ru/ffOcffc4

. 2 bu6mmoreka [IOK
42 OitamreitHa 11 hotoddpdexra. «KpacHas https://m.edsoo.ru/ffod015e
rparuiay Gorodddexra
43 Hasnenue ceera. Onbrtsel [1. H. JIeOenera. bubnmoreka [JOK
XuUMHYECKOE JEHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U IPaKTUYECKOe
44 npuMeHeHue: GoTo3JIeMEHT, (HOTOAATUHK,
COJTHEYHast OaTapesi, CBETO IO/
45 Pemenue 3amau mo reMe «9JI€MEHTEI bu6mmoreka [IOK
KBAHTOBOM OITHKH» https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OnbIThI
46 Pe3§p(1)opﬂa 10 PACCESTHUIO Ol-YaCTHII. bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
[TnanerapHast Moenb aToMa
bu6mmorexa [IOK
41 Hocrynaret bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u noryomenne GOTOHOB MPU
48 nepey;one aToMa C OIIErIOl"O y(f)OBHfl SHCII))FI/II/I bubmmoreia LIOK
g https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Bunasl cnektpos
BousiHoBBIE CBOMCTBA yacTull. BoyHsl 1e
bpoiinsa. KopryckynisspHO-BOIHOBOI bubnuoreka [IOK
49
nyanu3M. CITOHTaHHOE M BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
W3IIy9CHUE
OTkpBITHE PATUOAKTUBHOCTH. OTIBITHI
50 Pe3el;q)opﬂ1: rf[o OTIpe/ICTIEHUIO COCTaBa Bu6miorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaIOaKTUBHOTO U3ITYYCHHUS
CsaoiicTBa anbda-, 6era-, raMMa-u3ITydeHHUs.
51 Brnusinue pagnoakTHBHOCTH Ha JKUBBIE
OpTaHU3MBI
59 OTKpBITHE TPOTOHA U HEUTPOHA. MI30TOIBI. bubmuorexa [JOK

Anbda-pacniaz. DNEKTPOHHBIN U

https://m.edsoo.ru/ff0d1162
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53

54

55

56

NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3Iy4eHUE

OHeprusi CBS3U HYKJIOHOB B sijipe. SlepHble
peakuuu. Snepubiii peaktop. [Ipodiemsr,
NEPCIIEKTUBBI, IKOJOTUYECKUE ACTIEKThI
AIEPHOMN SHEPreTUKH

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PEruCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrusii cron «®yHaaMeHTanbHbIE
B3auMoieiicTBus. EQUHCTBO (hm3mueckoi
KapTUHBI MUPa»

Bun 3Bé3anoro neba. Co3Be3usi, spKue

3BE3/b1, INTAHETHI, X BUAUMOE JIBHKEHHE.
Conreunas cucrema

Connue. Conneunas akTUBHOCTh. McTounMK
sHepruu CosHLa U 3BE3]1

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

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

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1BI TITABHOMU TOCIIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
IPEJCTaBICHUS O IPOUCXOKICHUU U
sBostoriu CosHIa U 3BE3]

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxenue u auxenue ConHia B
lNanmaxtuke. ['anaktuku. YEpHbIE ABIPHI B
Apax TralakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe n3nyyeHue.
MeraranakTuka

60

Hepemiennsie mpoGiieMbl aCTPOHOMUU

61

KonTtponbHas pabota «neMeHTHI
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62

63

ACTPOHOMMH U acTPOPUIUKI»

O6o06matromuii ypok. Poib ¢pusuku n
ACTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMAIbHOM M STHYSCKON
cdepax AesITeNLHOCTH YeIIOBEKa
O6o6matomuii ypok. Poibs u mecto Gpusuku

U aCTPOHOMHUU B COBPEMEHHON HAyYHOM
KapTHUHE MHUpa

64

O6o6maromuii ypok. Pons ¢puzndeckoit
TeopuHr B (POPMUPOBAHHUH TTPEICTABICHUHA O
bu3ryecKoit KapTHHE MHpa

65

O6o6maromuii ypok. Mecto ¢puzndeckoi
KapTUHBI MUpPA B O0IIEM PSIY COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX HpeI[CTaBJICHI/Iﬁ (6]
HpUpoIe

66

67

PesepBHBI ypok. MarHuTHOE 110JIE.
DNeKTpOMarHuTHAs MHIYKIIHS

PesepBHblil ypok. Ontuka. OCHOBBI
CIELUATIbHON TEOPUU OTHOCUTEIBbHOCTH

68

Pesepnnrit ypok. KBantoBas ¢usuka.
DJIeMEHTHI aCTPOHOMUU U aCTPOPUZUKHI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» Gusuka. Dnekrpoaunamuka, 10-11 knacesl/ Msikumes 7.4, CunskoB A.3., O0IIeCTBO ¢ OrpaHUYECHHON
0TBEeTCTBEHHOCTHIO «JIPODAY; AkumonepHoe obmectBo «M3narenbctBo «lIpocBemenne»
Paznen "Mexanuka" H.H. Cotckuit

Paznenst "Monekynsipraas gusuka. Temmossie sineHus. OcHOBBI dnekTpoanHamMukn" b.b. byxoBiies u
I'.4. Mskuiues

METOANYECKHUE MATEPUAJIBI IJIS1 YUYUTEJIA

1. ®usuka. [Toypounsie pazpadborku. 10 knacc: mocobue s oomeoopazonat. opranuzanuii / F0.A.
Caypos. — M.: IIpocsemenue.

2. ®usuka. [Toypounsie pa3padboTku. 10 kiacc: mocodue s o01eo0pa3oBar. opraHu3amii: 6a30BbIid U
yray6a. yposau / FO.A. CaypoB. — M.: [Ipocsemienue.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. Enuras kouteknws mudpoBBIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

2. OTkpeITas pusnka
http://www.physics.ru/courses/op25part2/design/index.htm

3. T'azeta «1 ceHTAOps»: MaTepualbl 1o Gusnke

http://1september.ru/

4. dectuBanp neparorudeckux uaeh «OTKPBITHIN YPOK»
http://festival.1september.ru/

5. ®usuka.ru

http://www.fizika.ru

6. KM-mikona

http://www.km-school.ru/

7. DNEKTPOHHBINA yUeOHUK

http://www.physbook.ru/

8. Camas Oonbluas anekTpoHHast Oubnnoreka Pynera. [lonck KHUT U J)KypHajIoB
http://bookfi.org/

9. Komnrorepnas yueOHas cpena «HTep(@KTuBHas (HDr3HKa»
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