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JlosicanTe/IbH2s 3ATHCKA

PaGouas nporpavMa 10 Gu3uxe ana 7-S Kraccos paspaboTaHa B COOTBETCTBHH CO
CHENYIOMHMH HOPMATHBHBIMIT HOKYMEHTaMH!
Denepanbustit 3akon PO «O6 obpasopanuu B Poccutickoli Dexepaun» ot 29.12.2012r. Ne 273 ;
DenepapHBIT TOCYIaPCTBEHHBIH 06pa30BaTENBHEIN CTAHAAPT OCHOBHOTO obuiero obpazopaHus;
ABTODCKOH TIPOrpaMMOl OCHOBHOTO 06iuero 0GpasoBaHUA MO ¢usuke g 7-9 wmaccos (A. B.
Mépamikus, H.B. @unoxosuy, E.M.Tyrauk, M., «IIpogar, 2015 1.);

B ocHosHOH mkone (u3nka miveaetca ¢ 7 mo 9 Kuace. Y4eOHBI ITaH COCTaBIACT 204
YIeBHEIX HacoB, B TOM uycle B 7, 8, 9 kiaccax mo 68 yuedHEIX Jac0oB U3 pactera 2 yueQHbIX Haca B
HeIeno.

[lzannpyeMble PE3VILTATEE 0CBOSHKE YHeGHOT0 NpeaMeTa.

Jlusnocmipini pesyTbTATAMI O0YSEHIS (DU3VKE B OCHOBHOI IIKONIE ABIISHOTCA:

e  cOpPMUPOBAHHOCTL [103HABATE/LHEIX HHTEPECOB HA OCHOBE PA3BMTHS HHTCMICKTYAIbHLIX 1
TBOPHECKHX CTIOCOOHOCTEH y4aunxcs;

» yOeXIEeHHOCTE B BO3MOXKHOCTH TMO3HAHWA TPUPOABL B HEeOOXOOMMOCTH  Pa3yMHOTO
HCTIONB30BAHKS AOCTIKEHHMIT HaykM ¥ TexHONOTHIl s JanbHellero  pasBuTHA
4eOBEYECKOTo 0GIIECTEA, YBAYKEHHUE K TROPIAM HAYKH I TEXHHKII, OTHOMIEHHE K (U3HUKE KAK
3AEMEHTY 001e4eIOBEHECKOH KyIbTYPLL

6  CAMOCTOSTENBEOCTS B PHOBPETEHMH HOBbIX JHAHMI M MPAKTHYECKHX YMCHUH;

o TOTOBHOCTH K BEIOOpY JKM3HEHHOTO TYTH B COOTBETCTBMH C COOCTBEHHBIMH WHTEpECaMi H
BO3MOYKHOCTSAMH;

e MOTHBAUMs 0Opa3oBaTeNbHON — JeATENBHOCTH INKONBHHKOB HA OCHOBE JHIHHOCTHO-
OPHEHTHPOBAHHOTO NOAX0AR;

s (JOPMHUpPOBAHUE LCHHOCTHBIX OTHOUICHMH APYr K APYTY, YYWTEIO, aBTOpaM OTKPBITHH 1
¥300peTeHuH, pe3yibTaTaM 00 yIeHI.

Memanpedyentspiyn pesyibTaTany 00yderus (H3MKE B OCHOBHOH MKO/E ABNAIOTCA

o OBMANCHWE HABLIKAMF CAMOCTOSTEIBHOTO NPHOOPETEHNS HOBbIX 3HAHMMA, OpPTaHMU3ALLN
yuebHoit HESTeNsHOCTH, MOCTAHOBXM Ueieil, MIAHHPOBAHMS, CAMOKOHTPOIS M OUSHKH
Pe3YNBTATOB CBOEH AESTENBHOCTH, YMEHHSMHU NPEABHACTE BO3MOXKHBIC PE3YIbTATBL CBOUX
EeHCTBHIM;

® nOHMMAHUE PazIMuMi MEXKAY HCXONHbIMKM (AKTAMH 1 PUMOTE3aMH 1S UX oOBACHEHNA,
TEOPETHYECKAMH MOZENSIMH § DEIbHBIME OOBCKTAMH, OBTALCHHC YHHBEPCANBHLINN
yaeGHBIMY NeHCTBHIME HA NpHMEpax IMIO0Te3 i OOBACHEHHS H3BECTHBIX takTos n
IKCIIEPUMEHTANBHON [1POBEPKH BbIIBHTACMBIN TUTIOTES, PASPAOOTKH TEOPETHHECKHK mozeneit
NpOLIECCOB HIIY SBICHHMI:

©  (DOPMUPOBAHME YMEEHH BOCTIPHHMMATE, NepepabaThiBaTe M MPEABABIATH uHQOPMALKIO B
cOBecHOM, 00pa3Hol, CHMBOJHYECKON (opMax. AHANM3NPOBATL U riepepabaTsiBaTh
TNONYHEHHYI0 HMHQOPMALMIO B COOTBETCTBHN C MOCTABACHHBIMI 3alauamy, BLIACIATE
OCHOBHOE COZEpYKaHWe MPOYWTAHHOTO TEKCT2, HAXOIATH B HEM OTBETHI HA MOCTABICHHEIC

BONOPOCH! i H3Aarath ¢ro;



e [puHOGpeTeHHE ONBIT2 CaMOCTOATENLHOTO MOMCKA, aHank3a H oTGopa uHpopMaliH ¢
HCNIOMB30BAHNEM PA3MHYHBIX HCTOYHHKOB I HOBBIX UH(OPMAUMOHHBIX TeXHONOTWH An1a
peLeHia I03HABATENEHBIX 3a/1a4;

© pa3BHUTHE MOHOJIOTHYECKOH U JHAJIOTHYECKOH peuH, yMEHU BhIpa)kaTb CBOM MBICIH ¥
cnocobHOCTH BBICTYILIIIBATh cobecequuka, IOHUMATh €ro TOYKY 3pPCHHS, NPHU3HABATE MPaso
Apyroro 4ejioBeKa Ha MHOC MHEHHE!

® QCBOCHIME IPHEMOB nelcTBHE B HECTAHJIAPTHBIX CHTYalMiIX, OBJIAZICHHE 3BPUCTAYCCKNIMH
MeTOoAaM™ pelIeHyiss ﬁg)O()JTGM;

®  (opMHpOBaHKE yMeHuI paGoTaTh B TPYIIE C BRITONHEHHEM Pa3THIHBIX COLHATBHLIX pornei,
MPe/ICTABATL U OTCTAWBATH CBOM B3TMIAABI H yOEKIEHNS, BECTU HUCKYCCHIO.

[IpeaMeTHEIE pe3ynsTaThl 00yueHus (H3HKe B OCHOBHOW WIKONE MPEACTABICHEl B COACPXKAHHN
Kypca o TeMaM.

Cogepixanue xypea.
7 xnace {68 yacos, 2 4aca B HeANI0)
Beenenue (4 4)
@usnka — Hayka o mpupoae. Ousnueckue spaeHns. CHIUEECKHE CBOMCTBA Te. Habrronenne u
OnKCcaHWe (QU3WYECKMX SBNeHHH., @uU3UYeCKHe BEIMYHHEL 3MepeHus (QH3UYECKHX BEIUYHH!
JUIHKBI, BPEMEHH, TeMmeparypsl. Duzuueckie npubopei. MexIyHapOIHas CHCTEMa CIUHMIL
TOYHOCTE U HOrPELIHOCTS Hamepenuil. DU3UKA i TEXHHUKA.

®POHTAJIBHAS IABOPATOPHASI PABOTA
1. Onipenenenvie LEHB! AENEHIA H3MEPHTEILHOTO Nprbopa.

fIpedmemupini pesynvmamaii 00y4eH s IO JAHHOMH TEME ABIITIOTCA:

o moHuManHe QU3MHECKUX TEPMUHOB: TENO, BEWLIECTBO, MaTePHs;

o  yMeH#e TPOBONHTH HAGMONEHHH (BU3MMECKUX SBNCHUIL U3MEPSTH (PU3MUCCKUC BENHUMHBL:
pACCTOSIHNE, TPOMENCYTOK BPEMEHH, TEMITEPaTypY:

© BIaAeHNe KCIEPHMEHTANBHBIME METONAMH HCCIEN0BAHIA PH ONPEACNCHAN UCHBI ACTCHIA
[wKagsl 1pubopa 1 NMorpelHOCTH H3MEPSHUS;

° TOHMMAHNE POTH YYCHBIX Halliel CTPAHB! B PA3BUTHE COBPEMERHOHM (DU3HMKH H BIMAHUH HA
TEXHHYECKNH U COLMANbHLIM Mporpecc.

TlepBonauanbHble CBELEHYR ¢ CTPOcHNY semuecTE (6 1)

Crpoenue pentectsa. OnbiThi, JOKA3bIBANLIME ATOMHOE CTPOCHHE BCILECTBA. TennoBoe ABHKEHNE
aTOMOB ¥ MOAexyld. BpoyHoeckoe aswxexue. Juddysus B rasax, KHIKOCTAX H TBEPABIX TelaX.
B3anMOIeHCTBHE YACTHI] BEIIECTBA. ArperaTHbie COCTOSHUA BetecTsa. Moaenu CTpOeH s TBEPIbIX
Te, JKHAKOCTeH u rasos. OObACHEeHHEe CBOWCTB Ia30B, KHAKOCTEH © TBEPHABIX Tel Ha OCHOBE
MONEKYIAPHO-KHHETHYECKUX NPeCcTasIeHIH.

®POHTAJIBHAA JIABCPATOPHAS PABOTA
2. OmpeJesieHne pasMepos MaibIx Terl.

Mpeduemupiyy pesyavinaimany 00yueHns N0 JaHHOH TEME ABISIOTCS:
o ToHNMaHHe M CcrocoGHOCTE OFbACHAT (u3ndeckue sBncHus audoysns, Gomewas
CHUMABMOCTE TA30B, MANAs CHKUMAEMOCTh KIAKOCTEN 1 TBEPIbIX TS/,



e BIAageHWE OSKCIEPUMEHTAIBHBIMH METOJaMH HCCNENOBAHUS NPH ONMpPEeieHNN pPasMepos
MaJTbIX TEl;

e TIOHMMaHHE MpPUYHH OPOYHOBCKOTO [IBIUKEHMS, CMAUMBAHIA M HECMAUHBAHMA TCJI, Pasmidsl
B MOJIEKYIIAPHOM CTPOEHHH TBEPIBIX TeJl, JKULKOCTEIT i Ta30B;

e yMeHHe MOTb30BaThes CHl M MEpPEBOMNTL CIMHHMIBI W3MEPEHHS (UIMYECKHX BETHTHH B
KPaTHBIE 1 J0JbHBIE EAHHMLIBL;

e  yMEHWe HCTI0/I530BaTh MOMYYCHHBIE 3HAHYS B TOBCEAHEBHOM XKU3HN (OBIT, 3KONOTHS, OXpaHa
OKpY)aroILeli cpeap).

Baaumopeiicraus e (23 1)

Mexauuyeckoe naBwKeHne., [paexktopus. [Iyrs. PasrHomepHOE ¥ HEPABHOMEPHOE IBIDKEHHE.
CkopocTh. I'padukd 3aBHCHMOCTH MYTH ¥ MOZYHISL CKOPOCTH OT BPEMCHH ABHIKCHUI. Vinepuua.
WnepTHOCTs Ten. Baanmoneiicaune Tel. Macca tena. VismMepeHHe Macchl Tena. [1NOTHOCTH BEIIECTEA.
Cuna. Cuna tsoxectn. Cila yupyrocts. 3akow ['yka. Bec Tema. CBAsh MEKZY CHIOH TAKECTH 1
Maccoit Tema. Cuma TsDKeCTH Ha gpyrux Iuladerax. Jlpmamomerp. CrnojeHme IBYX CHl,
HANPABIEHHBIX [0 OAHOH npaMOH. PapHOAEHCTBYIOWAA ABYX CHIL Cuna Ttpexus. ®usuueckas
npupoaa HebecHrlx Ten CONHeuHON CHCTeMBbL.

®POHTAJIBHBIE JIJABOPATOPHBIE PABOTHI

3. M3vMeperne Macchl Teia Ha PEIYaKHBIX BECAX.

4. Mzmeperne oOpeMa Tena.

5. Onpenenerye NIOTHOCTH TBEPAOTO TEAA.

6. I'paayupoBaHie NPyKUHB! i U3MEPEHHE CH/l IMHAMOMETPOM.
7. VisMepeHHe CHITBl TPEHHS ¢ TTIOMOIIBI0 JUHAMOMETPA.

Hpedmemupiyiu pesynvimamany o0ydestis N0 JaHHOH TeMe SBAIOTCS:

e [IOHHMAHME H CHOCOOHOCTH OGBACHSTH (QU3MHUECKUE ABICHMS: MEXaHHHYECKOE IBUKCHHE,
PABHOMEPHOE ¥ HEPABHOMEPHOE JIBHKEHUE, HHEPLUS, BCEMUPHOE TATOTCHHE,

®  yMEHHE U3MEpATH CKOPOCTb, M&CCy, CHIY, B€C, CHIY TPEHHS CKONBKCHAS, CHiy TPCHUS
KaueHus, 00beM, IOTHOCTS TeNa. PaBHONENCTBYIOMYIO IBYX CHJ, AEHCTBYIOLINX Ha TENO U
HATIPABJICHHBIX B OJIHY U B IPOTHBOTONOKHBIE CTOPOHBEL!

e  BiaJeHIE SKCTIEPHMEHTATEHBIME METOJAMH HCCTIEN0BAHFS 32aBHCHMOCTH: MPOHASHAOTO MyTH
OT BPEMEHH, YUIAHEHWs MPYXKHHBE OT NMPUIOAKESHHOW CHIBI, CHIbI TAKECTH Teaa OT €ro
MACCBI. CUJIbI TPEHHS CKOJIBKEHIS OT MIOMANH CONMPHKOCHOBEHNS TE U CHIbI HOPMAIbHOTO
ABIICHIIA;

© [IOHHMAaHME CMBICIa OCHOBHBIX (DH3MUECKHX 32KOHOB: 3aKOH BCCMMPHOrO TArOTEHMSA, 3a8KOH
Tyka;

e BrajgeHde CrOCOGAMM BBITIONHEHHA DACUETOB TPI HAXOXKACHWH: CKOPOCTH (CperHed
CKOPOCTH), TIYTH, BPEMEHH, CIib THKECTH, BECA TEMA, TIOTHOCTH Tena, 00beMa, MacChi.
CHTBI YAPYFOCTH, PABHOACHCTBYIOLIEH ABYX CHIL, HAMPABAEHHBIX [0 OHOI MPAMOH;

6 yMEHHE HAaXOIUTh CBA3b MeXIy QH3MUCCKHMY BETHUIHHAMM: CUTIOH TUKCCTH H Maccol Tena,
CKOPOCTH CO BPEMEHEM H MyTeM, [LIOTHOCTH TeNa ¢ ero MACCOH 1 06BEMOM, CHIIOH THKECTY
1 BECOM TeNa;

e yMeHWE TepeBONUTE QUSHUECKHE BEAHTHHEI 113 HECHCTEMHBIX B CU 1 naobopor;

o TIOHMMAHHC NMPUHLMIOB IEHCTBHA AWHAMOMETp2, BECOB, BCTPEHAROLINXCA B TIOBCEIHCBHOT
JKU3HU, U criocobos obecneyenys 6€30MaCHOCTH MPU UX MCHONB30OBAHIN,



© YMEHHE HCI0JIB30BaTh NONYYEHHLIE 3HAHNS B [I0BCEHEBHOMN KU3HM (ObIT, SKOJIOTIS, OXpaHa
OKPY/KaFLIEH Cpeinl).

HapneHue TBeDIALIY TeN, skuiocteil 1 rasos (21 u)

Lasnenne. [asnenve Teepnsix Ten. [lasieHme rasza. OOBsACHEHME [aBJIEHUS Ta3a Ha OCHOBE
MOMEKYIAPHO-KHHETHYECKNX NPEACTaB eHuH. [lepenada NAaBICHUA ra3aMM M JKHIKOCTAMH. 3aKOH
Mackana. Coofwarontuecst cocymsl. ATvoc(epHoe gaBneHne. MeToIbl H3MEPEHHUS aTMOCHEPHOTO
naBneHHs. BapoMETp, MAHOMETp, TOPLIHEBOH SKHAKOCTHBIA HacoC. 3aKOH ApxXuMena. YCloBus
naBaHus Tel. Bo3ayxonnaBaHue.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
8. Ompe/ienenne BLITAIKMBARIIEH CHUITE:, ACHCTBYIONISH HA HOTPY:KEHHOE B KHIKOCTh TEMO.
0. BrisicHEHNE YCIORKH NIaBaHHSA TENA B JKUAKOCTH.

Hpesmemuvimu pesynpmamany 00yucnns 10 JaHHOH TeMe ABASIOTCA:

© TOHHMAHHE U CrOCOGHOCTh OObLACHATH (U3HYECKHE ABICHHA: aTMOC(EpHOE daBiEHHE.
JABJCHME JKMOKOCTEM, ra30B M TBEpABIX Tej, [U1aBaHWE Tel, BO3AYXOMIaBaHue,
DACIIOJOIKEHHE YPOBHs JKMAKCCTH B COOOMIAMIINXCA COCYAaX, CYIIECTBOBAHME BO3AYLIHOMH
obomouk: 3eMITIO; CIOCOOBI YMERBIUSHIS 1 YBEIHYCHHS NaBICHNUA,

© yMCHHE H3MEpsTh: aTMOC(epHOe IaBIcHHE, AABIEHHE KUIKOCTH Ha MHO ¥ CTEHKH COCYZa,
culy ApxuMena;

® BIANCHUE 3KCIEPUMEHTATBHBIMM METONAMM KCCICIOBAHUA 3aBHCHMOCTH: CHlibl ApXuMeaa
OT 00BbeMa BBITECHEHHON TEAOM BOIbI, YCTOBHH MIaBAHUS TeNa B JKMAKOCTH OT AEHCTBUS
CHIIBI TSDKECTH W CHITBI APXHMENa;

© TIOHHMaHHE CMBbIC/IAa OCHOBHBIX (GHM3HYECKHKX 3aKOHOB W YMEHUE MPUMEHATH UX Ha MPaKTHKE:
3aKoH [lackans, 3aKoH ApxuMera,

e [OHHMAaHWe TPUHUWNOB [JeHcTBHA OapoMeTpa-aHepoMIa, MAaHOMETpPa, MOPIIHEBOTO
JKHAKOCTHOTO HAcOCa, MHAPABIHYECKOro npecca 1 criocodor obecneyeHus 6¢30nacHOCTH Mpu
HX MCTIONB30BAHHH;

e BrajgeHuWe crocofamy BRITONHEHWA pACYETOB IS HAXOXKACHMS: JaBIIEHUA, [JaBIEHNS
JKHIKOCTH Ha JHO M CTEHKM COCyZa, CHIB! ApXWMeZa B COOTBETCTBHMH C IOCTaBIEHHOM
3anadeli Ha OCHOBAHHH HCITOIB20BAHUS 3aKOHOB (UMK

®  yMEHHE MCIOB30BaTE MOAYUCHHbIE 3HAKNS B IOBCCAHEBHOM )u3Hu (IK0N0rUA. ObiT, OXpana
OKpY)KaroILeH cpeasl).

Padora u mougsocts. Sueprus (14 u)

Mexanugeckas paborta. MomHOCTh. [{pocTbie MeXanu3Mbl. MOMEHT CHIBL YCIOBHMS PaBHOBECHs
pelgara. «3070TOe TPABHIOY» MeXaHWKN. Bumsi papxoBecus. Ko>QOUUHEHT MONE3HOTO AEHCTBHA
(KTIT). Dueprus. [ToTeHunansHas U kuHeTHyYeckas sHeprud. [IpespanieHue sHepruu.

OPOHTAJIEHBIE JTABOPATOPHBIE PABOTAI
10. BbisicHeHuE yCI0BUS PABHOBECHS pPhiuara.
1. Onpenenenne KITJ] npy nogbeMe Tea no HaKIOHHOMN MNOCKOCTH.

Hpeomemunpimu pe3ynpmiamany 00yHeH s 110 JAHHCH TEME SBIISIIOTCS:
© [IOHHUMaHHE U Croco0HOCTE 0OBACHATE (HHIHHECKHE SBISHHUS. PABHOBECHE TEII, TIPCBPALLICHIIC
OJIHOrO BHJA MEXaHHUYECKOIl 3HepIriiu B APYrof:



© yMEHHE H3MepSTh: MEXAHHYECKYHD paboTy, MOMIHOCTS, MJIEYO CHIBL, MOMEHT CHIBL, KIIA.
TIOTEHIHANBHYIO ¥ KIHETHUECKYIO SHEPIHI0;

e BIaJEHMAE KCITEPHMEHTATEHBIMH METOAAMH ACCACAOBAHUSA PH ONPENCNCHHH COOTHOMICHIA
CHJT ¥ T1jieY, [T PaBHOBECHS PbIYara,

¢ TOHUMAHME CMBICTIA OCHOBHOTO (DH3MUECKOro 3aKOHa: 3aKOH COXPAHEHUS SHEPTHH,

© [OHMMAHME NPUHIENOE /elicTBuA phrdara, OoKa, HAKIOHHOH TIIOCKOCTY H CrocofoB
obecrieueHyst 6€30MACHOCTH MPH UX MCHONB30BAHNH]

e BrageHue criocofamy BBITIONHEHNS PAcyeTOB I HAXOKIACHUS: MeXaHH4ecKoi paboTsl,
MOIIHOCTH, YCIORHS DaBHOBECHA CHJI Ha phIMare, MOMEHTa CHIIbL, KII[, xuHeTHHecKol u
TIOTEHI[HAIBLHON YHEPIH;

e yMeHHE HCIONL30BATh MOIYYEHHBIC 3HAHHA B FOBCeIHeBHOH JKH3HHU (SKONOTHA, OBIT. 0XpaHa
OKDY/KarOMIeH Cpelsl).

8 waace (68 sacos, 2 yaca B HeJeJIH0)

Tennossie aBieHus (23 9)

Tennosoe aswxedue. TemioBoe pasHosecue. TemnepaTypa. BHYTPEHH:S OJHEPrs. Pabora u
Teronepenada. TemmonpoeoaHocTs. Kowpexuus. [3myuenue. Konu4ecTso TEMIOTHL. Y AeNbHas
TeINoeMKOCTh. PacyeT KONHYeCTRa TEMIOTE! IPH TEIIo00MeHe. 3aKOH COXPAHSHU M TIPEBPAIlCHIL
SHEPTHY B MEXAHWUECKHX ¥ TEIUIOBBIX Tpoleccax. IlTapieHue H OTBEPACBAHNC KPHCTATIHHCCKIX
Ten. VienpHas TerioTa miapiewns. Vicrapenwe W woHpeHcauws. Kurenne. BaKHOCTE BO3IyXa.
ViensHas Temnota napoobpazoaHus. OObACHEHME H3MEHEHUS arperaTHOrO COCTOSHHA BEIIECTHa
HA OCHOBE MOISKYIAPHO-KHHETHHeCKux npencTaprnenuii. [Ipeobpasopanue dHEPriu B TEMIOBBRIX
MamMHax. JlBHraTcib BHYTPCHHEro cropanusi. Ilaposas TypOmua. KIIJL TCmioBoro ABMrateis.
DKOMOTHYECKHE TIPOONEeMBb HCIIONB30BAHMA TEIIOBBIX MAIIKH.

®POHTAILHBIE TABOPATOPHLIE PASOTHI

1. CpaBHEHHE KOMWYECTS TEMNOTHI IPY CMEIUIBAHKY BO/bI PA3HOH TEMITEPaTypHl.
2. Vi3mepeHye yaeisHOH TENIOeMKOCTs TREPIOro Tena.

3. VismepeHye BIaKHOCTH BO3/IyXa.

Ipedsemupimu pesynomanamy 00YHCHUA TIO JAHHOH TeMe SBIAI0TCL:

¢ [IOHHM2HWE W CIIOCOOHOCTL OOBLACHSTH (U3UUECKHE SABICHNSA: KOHBEKUHA, V3IYHCHHC,
TeMIONPOBOAHOCTS, H3MEHEHNE BHYTPEHHEH HepTHl Tela B pe3ynbTaTe TENNonepeaad it
paGoThl BHEWHMX CHA, MCTIAPEHNHE (KOHIGHCALNSA) M UIABICHHE (OTBEPACBAHME) BEIIECTBA,
OXNAXKAEHNE KU IKOCTH TIPH UCTIAPEHMN, KUIIEHHE, BBINAZCHHE POCHL.

& yMEHME H3MEPATh: TEMIEPATYDY. KOJHHCCTBO TEMIOTE, YACTBHY!0 TETIOEMKOCTE BELICCTRA,
YAEMbHYIO TEMIOTY NABICHHA BELICCTRA, BA&KHOCTH B031YXa:

e BrafeHue JKCIEPHMEHTANBHBIMI METOMaMH HCCIENOBAHNS: 3aBHCUMOCTH OTHOCUTENBHOH
BI2KHOCTH BO3AYXA OT JABIEHMS BOIIHOTO [apa, CCLSPIKALIErocs B BO3LYXC MpH TAHHOH
TEMIIEpaType; [NABICHHA HACHILIEHHOTO BOASHOIO T1apa; ONpPCACICHHS yAEAbHO
TETIOEMKOCTH BEIECTBA;

© [OHHMAHME MPUHUYTNOB JEHCTBHS KOHAEGHCAUMOHHOTO M BOJOCHOrO  THIPOMCTPOB,
MCUXPOMETpA. [BHIATENs BHYTPEHHEro CrOpaHMs, [apoBOi TypOuHBl ¥ CHOCO00B
obecrieuenys 0E30MACHOCTH NPH UX MCTIONIB30BAHNHN]

o [OHMMAHHE CMBICTA 3aKOHA COXDAHEHHS M TPEBPALIEHHS 3HEPIHM B MEXaHWHECKHX H
TETUIOBBIX MPOLECCax 1 YMEHHE NPUMEHSITE €T0 Ha NPAKTHKE;



o OBNAZEHNE CHIOCOBAMH BEIIONHEHMSA PACYETOR IS HAXOMXIEHMS: YIENbHOH TEeIIOEMKOCTH,
KOJTMUECTBA TEIIOThl, HEOOXONHMOTO AN HAarpeBaHUsA Tella WIM BBINEIAEMOTO HM IIpH
OXJTAKIEHHH, YIedsHOH TEMNOTsl CTOPAHMs TOINBA, YHENbHOH TEMIOTHI [NaBICHI
BIA/KHOCTII BO3/YXa, YAENBHOM TermoTsl HapooGpasosannsa u xonaexcamyy, KIIJ rermosoro
JBUTATEN;

o  yMEHHE HCIIOJIp30BATS TONYUEHHbIe 3HAHNS B I0BCEAHEBHOMN KU3HH (3KONOTHS, OBIT, OXpana
OKpYKAIOLIEH Cpeasi).

Jnexrpuyeckiie sipjienzs (29 1)

OnexTpusanus Ted. JiBa pOIA OMEKTPHUCCKUX 32psAnoB. B3anMOZSIICTBHE 3apMHKEHHBIX TENL
TIpOBOAHMKH, MATEKTPHKH ¥ MONYNPOBOJHMKH. DNEKTPHYECKOe mone. 3aKOH COXpaHeHHs
SNMEKTPHUECKOTO 3apAfa. JlenuMocTh SNeKTpHueckore 3apaga. OnekTpoH. CTpoeHue artoma.
Snextpuyeciuit Tok. JlefcTEUeE SMEKTPHYECKOro [0S Ha SMEKTPUHECKHe 3apsiibl. MCTOuHIKN TOKA.
SnexTpuueckas uens. CHia TOKd. SHEKTPHYECKOE HampsbkeHue. DIEKTPHYCCKOEe COMPOTHBICHHE.
3akon Oma [Uis y4yacTKa [eni. [10CrieIOoBaTENbHOE M TapalliebHOe COEHMHEHWE TPOBOIHHKOB.
PaboTa ¥ MOLIHOCTh 3NEKTpHUecKoro Ttoka. 3akon [xoyns—Jlenna. Kompencatop. Ilpapiia
Ge30MacHOCTH pH paboTe ¢ 31eKTponpubopamu.

®POHTAJIBHEIE JTABOPATOPHBIE PASOTHI

4. C6opKa 3MEKTPHUECKOM UEnH ¥ H3MEPEHHE CIIbl TOKA B €¢ PA3IHIHBIX YJacTKax.
5. VI3Mepenne HaTpsOKERNsT Ha PA3IHYHEX YIaCcTKaX SNEKTPHYECKOH HenH.

6. PerynupoBaHue CUIlbl TOKA PEOCTATOM.

7. FismepeHue CONPOTUBIEHYS [IPOBOHMKA NPY TIOMOILM AMIIEPMETP2a U BOJLTMETPA.
8. 3aMepenne MOIHOCTH i pabOThI TOKA B 3MEKTPHYECKOH namie.

Mpedmennvivu pe3ynomancsy OOYSCHNS 110 [AHHOH TeMe SBILIOTCA!

© TIOHHMaHHNE ¥ CIIOCOOHOCTD OOBICHATH (PUIUHECKHE ABJICHHUS: SMEKTPU3ALNs TE, HarpeBaHne
MPOBOAFMKOB 3NEKTPUUECKHM TOKOM, DJIEKTPHUECKHH TOK B MeTamnaX, 3IEKTPHYECKHE
SBJIEHYS C [IO3MLMY CTPOEHMS aTOMA, AeliCTBYS 3NEKTPHUECKOro TOKa;

o YMEHIE W3MEDAT: CHITY HIEKTPHUECKOTO TOKa, 3NEKTPHYECKOE HANPDIKEHUE, SNEKTPHIECKIH
3apsi, 3TEKTPHYSCKOE COMPOTIIBICHMUE;

e grafieHne SKCIEPUMEHTAIBHBIME MeTOTaMM HCCIEJOBAHHS 3aBHCHMOCTH: CHIBI TOKA Ha
Y9aCTKE LeNH OT 3NEKTPHYECKOTO HANPMKEHHsA, OSIEKTPHYECKOTO  COMPOTHBIEHIS
MPOBOIHUKA OT €0 UTHHBI, TUIOLIANN TICTIEPEUHOTO CEUCH s U MaTepHana;

e MOHHMAaHHE CMBICJIA GCHOBHBIX (DHIMHECKHX 33KOHOB U YMEHHE MPUMCHATh HX HA MPAKTHKC:
3GKOH COXPAHEHIHs 3MEKTPUYECKOTO 3apsafa, 3akon OMa Jif yuacTKa LeTH, 3aK0H JDKoyns—
Jlenna;

©  MOHWMAHKE TIPUHIMNA ASHCTBHS STEKTPOCKONA, EKTPOMETPa, FalbBaHUYECKOTO 3AEMEHTA.
AKKYMyJATOPa, (OHAPHMKA, PSOCTATA, KOHICHCATOPA, JAMMBI HAKAIHBaHHS M Crocobos
obecrieucHus 5E30TACHOCTH NPH HX HCIONb30BAHNH,

© BIajJeHHe cnoco0amy BHIMONHEHYS PACYETOB U HAXOXKAEHMS: CHIbI TOKA, HAMPLKEHHI.
CONPOTHBAGHHUA [IPH MAPALIEIBHOM H MOCIENOBATECNBHOM COCAMHEHUH MPOBOJHMKOB,
VIENBHOrO COMPOTHBICHHUS NPOBOJHUKA, PabOTBl ¥ MOLIHOCTH DAEKTPMYECKOTO TOKa.
KOQMUECTBA TEILIOTH], BBIAEASEMOT0 MPOBOMHUKOM C TOKOM, EMKOCTH KOHAEHCATOPa, paGoThl
SMEKTPHEECKOTO TI0Ms KOHAGHCATOPA, SHEPTHH KOHAEHCATOpa;

e yMEHHE HCIOJb30BATh NMOMYYCHHBIS SHAHUSA B [IOBCEIHEBHOM H3HH (IKOTOTHA, ObIT, OXpaHa
OKDY/KAtOLUEH Cpe/bl, TeXHHKa De30nacHoCTH).



BnexTpomMarsuTHble aaiens (5 9)

OmnsiT Dperena. MaruuTHoe rose. MaruiTHOE [OJE MPAMOrO Toka. MarHHWTHOS [ojie KaTymiku ¢
ToKOM. [TOCTOSIHHBIE MATHHTSI. MaruuTHOe Noe MOCTOSHHEIX MarHuTOB. MaruuTtHoe moie 3emii.
BiaumMozeiicTBie MarnutoB. [eficTBue MarHuTHOrO [OJA HA MPOBOJHUK C TOKOM. DNEKTPHYECKHii
IBUTATEND.

OPOHTAJIBHBIE JIABCPATOPHBIE PABOTEI
9. CGopxa 31eKTPOMATHHTA ¥ UCIIBITAHHE Ero ASHCTBYS.
10. Vizyuenue 31€KTPHYECKOTO ABUTATENS HOCTOSHHOTO TOKA (Ha MOJENH).

Tipedmemnpimu peayrsmanamy 00yieHIs 10 TaHHOW TeMe ABJIAIOTCA:

© TIOHAMAaHHE W CMOCOOHOCTh O0BACHSTE (QuinyecKHe ABICHUA: HAMarHWYCHHOCTE JXENe3a U
CTAmM, B3AaMMOJEHCTEME MACHHTOB, B3aHMOJSHCTBHME IPOBOJHYKA C TOKOM M MArHUTHON
CTpENKH, ACHCTBHE MArHUTHOTO MONA Ha IPOBOIHNK C TOKOM;

© BIA#EHWE OKCIEPHMEHTANBHBLIMH METOJaMH HKCCIEA0BAHUA 3aBMCHMOCTH MAarHMTHOTrO
IeHCTBHS KATYIIKM OT CUJIBI TOKA B LIETH;

®  YMCHME HCIONE30BATh MOJYYEHHBIC JHAHMUS B TIOBCEAHEBHOM KI3HY (9KONOTHA, ObIT, OXpaHa
OKpY)Karomie# cpesl, TeXHuKa 6e30TacHoCTH).

CreroBbie grienun (13 )

Wctoynukn ceera. [lpamonuHelHOe pacmpoCTpaHeHie CBeTa. BHINMOE ABHIKCHWE CBETHIL
OTpaskeHHe CBeT2. 3aKOH OTpakeHHs CBeTa. ILIOCKOe 3epKano. IIpenoMIIeHHe CBeTa. 3aKoH
apenomneHus cBeta. Jlumssl, @OOKycHoe paccToaHue JMH3bL. OnTiueckas CHIa  HH3bL
U306paerns, napacMble TuH30H. [nas kax onruyeckas cucTeMa. OnTHUECKUE NPHOOPBL.

OPOHTAJIBHAS JIABOPATOPHAA PAEOTA
11. TonyyeHne W300pakeHHA DY TOMOLLIE AHH3BI,

fIpeomemuotniy pezynsmamami obyycays N0 JAHHOH TEME SBISIOTCA!

© TOHWMAHWE W CHOCOOHOCTs OOBSCHATh  (QH3WUYSCKHE ABIEHHA:  NPSMOTHHEHHOE
pacmpocTpaHeHue CBeTa, 00pasOBaHNe TEHE i MOJYTEHH, OTPAKEHHE H TPETOMICHNE CBETA:

®  yMEHHE U3MEpPATh HOKYCHOE PACCTOSHUE cOOMparouIell TUH3BL, ONTHIECKYHO CHILY JIHH3b,

s BUAJCHNE JKCTIEPUMEHTANBHEIME METOJAMH VCCICHOBAHHS 3aBICHMOCTH: H300paeH s OT
PACTIONOIKEHNST JAMIL! HA PAIMUMbIX DACCTOAHMAX OT JIMH3bI, Yr/ld OTPAKCHUS OT yria
MaJIgHYs CBET2 Ha 3epKalo;

¢ [IOHHMAaH{E CMbICIA OCHOBHBIX (JH3UUESCKUX 33KOHOB ¥ YMEHUC NTPUMCHATE MX HA NPAKTHKE:
3aKOH OTpaXKEHWs CBETA, 3aKOH [OPEIOMICHUS CBETA, 3aKOH  MPSMOIHHEHHOTO
PACTIPOCTPaHEHUA CBETA;

e pasauuate HOKYC JuiH3bl, MHHMbIH hOKyc 1 (QOKYCHOE PACCTOSHHME JHH3bI, ONTHYECKYIO
CUNy JUH3Bl W OLTHYECKYID OChb JIHH3b{, COOMPANOIYI U DACCCHBANOLIYIO JIHH3BL
n300paKeHns, fapacMble cobuparoiiell 4 pacceHBatOLIei NIHH30M,

®  yMEHHME HCIIONB30BATH TOJYYEHHBIE 3HAHKS B OBCENBEBHOH I3HH (3K0NOTHS, ObIT, OXpaHa
OKPY#arOIeH Cpe/Isl).

9 kaace (68 yacos, 2 yaca B HelARJI0)
3arcounl BI2UMOAEHCTEHS K ABHKeHIA Tl (23 ¥)

Marepuansias  touka. CucTema orcueta. [lepememerue. CrOpOCTh  MPAMOJHMHEHHOIO
PABHOMEPHOTO jBuyKeHyist. IIpAMONMuciiHOE PaBHOYCKOPEHHOE [BIKEHRHC: MIHOBCHHAA CKOPOCTS.



yeKopeHue, fiepemelierne. I paduky 3aBHCHMOCTH KUHEMATHUECKAX BEJIUYMH OT BPEMEHM P
DABHOMEDHOM I PABHOYCKODEHHOM IBHKCHMUH. OTHOCUTENBGHOCTE MEXAHHYECKOro ABHAECHIA.
TeomeHTpyYecKas i TeTUONEHTPHUECKas CHCTEMBI Mitpa. VlHepryanbHas CHCTeMa OTCHeTa. 3aKOHI
Heiotona. CpofomHoe mageHne. HeBecoMOCTb. 3aKOH BCEMUPHOTO TAroTeHHs. VICKYCCTBEHHBIS
cryTHuKY 3emii. VIMITYibC. 3aKOH COXPAHEHHA HMITY/IbCa. PeakTHBHOE IBUIKEHHE.

®POHTAJILHBIE TABOPATOPHBIE PABOTBI
1. MiccnenoBanue paBHOYCKOPEHHOTO ABHKEHUA ©e3 HayambHON CKOPOCTH.
2. V3Mepenyie yCKOpeHH s CBOOOIHOTO MafeHH .

Hpeomemusiri pe3yrbinamani oByuenns [0 JAHHOIT TeMe ABJIAIOTCA:

o TIOHWMAHUE ¥ CTIOCOGHOCTE OMUCHIBATE i 0OBACHATE (r3udecKHe ABNEHUS: TIOCTYNATENbHOE
ABHKEHMe, CMEHa IHS 1 HOUW Ha 3eMis, cBOGOMHOE TIAZleHHe Tell, HEBECOMOCTD, IBHKEHNUE
110 OKPY/KHOCTH C OCTOAHHOI O MOIY/IE0 CKOPOCTRIT,

e 13HaH@e M COCCODHOCTL — [A2BaTh ompeeneHyis/OnHCaHNs (GHU3HUECKUX MOHSTHIA:
OTHOCHTEITPHOCTL [EUKEHMS, TEOLEHTPHYECKas o TeNMONSHTPHYECKal cUCTEMbI MHUPA;
mepBas  KOCMMUECKAs ~CKOPOCTh,  PCAKTHBHOS nBmKeHue,  (U3MYECKHX — MOJCAC:
MaTepuaibHas TOYKa, CHCTeMa OTCHeTa; (U3MYECKUX BENMYHMH! TEPEMELICHHE, CKOPOCTE
P2BHOMEPHOTO TIPAMOJIUHEIHOTO  ABIDKCHHUS, MTHOBEHHASI CKOpPOCTb ¥ YCKODEHHME TMpH
PABHOYCKOPEHHOM  TPSAMONUWHEIHHOM  [BIDKCHHH, CKOpOCTb M  UEHTPOCTPEMUTENBHOS
YCKOPEHIIE TIPH PAaBHOMEPHOM ABIKEHHH TENA 1O OKPYXKHOCTH, UMITYJIbC;

©  [OHUMAHUE CMbBICTA OCHOBHBIX (MI3MUECKHUX 3aKOHOB: 3aKOHBI Her0TOHA, 38KOH BCEMMPHOTO
TATOTCHHS, 33KOH COXPAHEHMs MMITYNbCA, 3aKOH COXPAHCHHSA IHEPTHH H YMEHHUE IPUMEHSTE
HX Ha TPAKTHKE;

s  yMEHHe MPHBONHUTL NPUMEPHl TEXHHUCCKHUX YCTPOHCTB M JKMBBIX OPraHM3MOB, B OCHOBE
TiepeMenIeHHA KOTOPBIX JEKHT TNpPHHUMI pPEAKTHBHOTO NBIKEHHS; 3HAHME U YMCHHE
OOBACHATL YCTPOHCTBO 1 NEHCTBHE KOCMUYCCKHX paxeT-HoCHTENE ]

o yMeHWE W3MEPATH. MIHOBEHHYIO CKOPOCTH # yCKOpEHWE TpY  PABHOYCKOPEHHOM
OpAMOTHHEHHOM — JBIKEHHH, LEHTPOCTPEMHTENBHOS YCKOpeHHEe TPH  PABHOMEPHOM
IBW/KEHNUHN TI0 OKPYKHOCTH;

e yMEHWE HCIONB30BaTs NOMYICHHbIE JHANNA B [OBCEIEEBHOM AU3HH (OBIT, SKOJIOTYA, OXpaHa
okpysKarouei cpeasl).

Mexanuyeckune konebanus u BonubL 38yK (12 9)

KoneBatenbHoe newienue. KoneGanns rpysa ua npyxune. CBOGOMIHbIE xonebanns. KonedarensHas
cucTema. MasTHuK, AMILIWTYNA, TEPHOA, WACTOTAa KOTeOaHuH. TapMOHMYECKHE KONEOaHIsL.
TIpeBpatileHue SHEPTUH TIPU KOTebaTebHOM IBIKEHHH. 3aryxaromue xonebanus. BeIHYKICHHBIC
xonebanms. Pesomamc. PacmpocTpasesue KoneGaHuii B YIPYTHX  Cpenax. TomepeyHble U
npoAONbHbIE BOAHEL JnuHa BONHbL. CBA3H MTUHBI BOJIHBL CO CKOPOCTHIO €€ PacmpOCTPaHCHHUS 1
TIePUOACM (4acTOTOM). 3BYKOBBIE BOJIHAL CxopocTh 38yKa. BeicoTa, TemOp ¥ rPOMKOCTb 38yKa. JXO.
38yKoBOit pesonanc. VnTepQepeHins 3ByKa.

®POHTAJILHA Y TABOPATOPHAS PABOTA
3. Hcenenopanye 3aBHCHMOCTH IEPHOIA H HaCTOTI CBOOOIHBIX xonebanyii MasSTHHKA OT JUIMHBI €0

HUTH.

ITpedmemHpini pe3yubiiain oByueHis 10 JAHHOH TEME ABIAIOTCS:



¢ [OHMMAaHHE M CIOCOOHOCTH OMMCHIBATE W OOBACHATH (H3MYECKHE SBJIEHHA: KONeOaHHs
MATEMATHUYECKOTO ¥ TPYKWHHOIO MAATHUKOB, De30HAHC (B TOM dHCIE 3BYKOBOH),
MeXaHIYeCKHE BOJIHEI, JTHHA BOJHbL, OTPAKEHNE 3BYKa, 3X0;

o 3HAHEE ¥ CMOCOGHOCTH HaBATH OMpeeneHHs (U3NYECKIX TOHATHIL cBoGOMHbIE KoebaHusI,
KoedaTenbHAs CHCTEMA, MASTHAK, 3aTyXaloniue KoneGaHus, BEHYKICHHbIE Konebanns, 3BYK
¥ YCIOBMS €rp PACHpOCTpaHEeHHs; (QU3HYECKUX BENHYUH: aMIUTUTYJa, MEPHOJ U 4acToTa
Konebaumii, coGCTBEHHAS YACTOTA KONE6aTenpHON CHCTEMBl, BBICOTA, TeMOp, rPOMKOCTSH
3BYKA, CKOPOCTS 3BYKA; DU3MHECKHK MOJeell: TapMOHIYECKHE KONe0aHus, MaTeMaTHYecKuH
MasSTHHK,

°  BIaIEHRE SKCIEPUMEHTATBHBIMH METONAMH HCCTIeIOBAHMNS 3aBHCUMOCTH TEPHOMA 1 YacTOTh!
xonebanuii MAdTHHKE OT ANKHHbB! €r0 HUTHU.

SaexTpomaruauTHoe nose (16 1)

OIHOPOAHOE W HEOIHOPONHOE MarHUTHOE rone. HanpasieHue TOKa U HaNpaBieHue JIMHHI ero
MarunTHOro mons. [Ipasuno Gypasdnka. OGHapyseHIe MArHUTHOTO T0Jis. [IpaBuilo JeBOi pyiii.
MuayKIus MarHuTHOTO mofis. Mardwtabii moTok. Omeitel @apaznes. DNEKTPOMArHHTHas
uHAyKoua. HampasneHue WHAYKUHOHEOTG Toka. IIpasuno Jlewma. SIBneHne CaMOMHIYKIHAH.
Tlepemenuniit  Tok. [eHepatop mnepemenHoro Toka. [lpeoOpasoBaHiist — SHEpruH B
snekTporeHepatopax. Tpanchopmarop. [lepegada 3MEKTPUHECKOH SHEPTHH HA PaCCTOAHME.
SNEKTPOMATHWTHOE — TOJIE.  DIEKTpOMarHuTHbie  BOiHBL ~ CKOpOCTB  PacmpoCTpaHeHis
SMEKTPOMATHHUTHBIX BONH. BNHSHHE 3MCKTPOMATHUTHBIX W3IYYEHUH HA JKMBBIC OPraHM3MbL.
KonebaTembublit koHTyp. [{oydeHne 31eKTPOMATHUTHBIX Konedanuil. [IpuHIMIIB! PaHOCBA3H U
TeneBuaeRus. MuTepdepeaims cpeTa. DIeKTPOMAarHHTHAA TpHposa cseta. [IpenomieHue caera.
Tlokasarens mpenomierus. Jucnepcus cseta. Liseta Ten. Crextporpad u cnextpockomn. THIsl
OTITHYECKUX CHEKTpoB. CHeKTpansHeiil ananu3. [lornoileHne W HCIYCKaHHWE CBETa aTOMaMH.
ITponcXokaAeHNE NUHEHYaThIX CIIEKTPOB.

GPOHTAJILHBIE JIABOPATOPHbBIE PABOTEI
4. Vizyqedue sIBIEHNA 3ICKTDOMATHUTHON UHAYKUMH.,
5. HabmoaeHye CIUIOUTHOTO H THHEHYaTsIX CIIEKTPOB UCTTYCKAHMA.

fpeomemispiviti pe3ynvriamamny OOVHeHNs 10 JaHHON TeMe ABIAIOTCA!

e TIOHWMAHME ¥ CIIOCOBHOCTH OMMCHIRAT ¥ OOBSCHATH (DHM3MUECKHE SBICHHUSA/TPOLECCHL:
3IEKTPOMATHUTHAS HHAYKLMS, CAMOMHAYKUMS, TIPEJOMICHIC CBETa, AMCHEPCHs CBETa,
MOrNOMIEHUE U WCMYCKAHME CBETA ATOMaME, BOSHMKHOBEHME JIMHEHYATHIX CIICKTPOB
HCITYCKAHMS ¥ NOTIONIEHUS,

e 3HaHHE u COOCODHOCT, [aBaTh OMNpENeICHMs/ONMHMCAaHNA (M3MUECKHMX OOHATHI:
MarEATHOE II0Ne, IWHWKE MarsuTHON HHIYKLHK, OOHOPOJHOE U HEOJHOPOIHOE
MarH4THOC  [OME,  MAarHuTHeIM  [OTOK, NEPeMEHHbIH  3AEKTPHYECKHil  TOK,
3MEKTPOMATHUTHOE TIOJIE, 3REKTPOMATHUTHBIC BOIHBI, 3CKTPOMATHUTHbIE KONEDaHus.
PanHOCBsA3b, BUAMMBIA  CBET; (QM3HUYECKHMX  BENMYMH: MarHUTHas  HMHIYKLHSA.
VHIYKTMBHOCT, MEPUOA, HYACTOTA M AMIUIMTYAA ONEKTPOMArHUTHBIX KOIeQaHui,
TIOKa3aTeNIH MpeoMICHHS CBETa;

e 3HaHue (MOPMYIHPOBOK, MOHUMAHHE CMBICTA U YMEHHE NPHUMEHATH 3aKOH MPENOMICHHA
CBETA W MpaBHIo JIeHIa, KBAHTOBbIX T0CTy1aT0B bopa;

o 3HAHHE HA3HAYCHLSA, YCTpoiicTBa W NPHHLMMA AEHCTBHS TEXHMUYECKHX YCTPOHCTB:
JIEeKTPOMEXAHHYCCKMH HHAYKUIOHHBIN FeHEepaTop NepEMEHHOro ToKa, TpaschopmMarop.
KONE0ATENbHbIH KOHTYD, ASTEKTOP, CTIEKTPOCKOIL criekTporpad;



¢ TOHMMAaHKHE CYTH METO/ia CIEKTPalbHOTO aHan3a i ero BO3MOJKHOCTEH.

Crpoenue aToMa H aToMHOre sapa (11 1)

PafiOaKTHBHOCTS KaK CBHIETENBCTBO CHOXKHOTO CTPOCHMS aToMoB. Anbda-, Geta- u ramma-
usnyuenus. OnsITel Pesepdopra. Snepras MOIens atoMa. PaiHoakTHBHBIE MPEBPALICHNS aTOMHBIX
simep. CoxpaHenye 3apsioBOT0 M MACCOBOTO UMCET HPH SIEPHBIX PEaKUMAX. DKCIEPHMEHTATbHBIE
METO/IbI HCCIEN0BAHMS YaCTHIL [(POTOHHO-HEHTPOHHAsS MOAenb sapa. DH3HYECKMH CMBICH
3apsA0BOTO ¥ MAaccoBoro uyucen. Ksortoms:. [IpasBuna cmenlenus Wi anba- ¥ OeTa-pacrmaga mpH
SIEPHBIX PEAKUHAX. DHEPTHs CBA3M YacTHL B azxpe. [leneHue saep ypaHa. Lennas peakuus. SnepHas
SHEPreTHKA. DKOJOrHYECKHe MpoOIeMst padoTsl ATOMHBIX dideKTpocTaHumit. [osumerpus. Tlepuon
nofypacnaga. 3aKOH pAaTHOAKTHBHOTO pacraja. BIMAHWE PaIuOaKTHBHBIX M3JIYYEHHH HA XKUBbLIC
oprann3mel. TepmosmepHad peakuus. Merounnxu sueprun ConHNa U 3Be34.

@OPOHTAJIBHEIE JIABOPATOPHBIE PABOTSI

6. VzmepeHye eCTECTBEHHOTG DASHALIMONHOTO (JOHA A03HMETPOM.

. Vzyuenue meneHus aapa atoMa ypaHa 1o Gororpaduu Tpekos.

. OueHxka meproia otypacana HaXOoALIMXCS B BO3AyXe IIPOAYKTOB paciiana rasa paiosHa.
. Fizyuenne TpeKoB 3apsDKEHHBIX HaCTHLL 10 TOTOBBIM (oTOrpapuam.

O 0

fIpeomemupiviu pesynpmaniamy 00y4eHUS MO JAHHOH TeMe ABISIOTCH:

e [OHMMaHHE U CrIOCOOHOCTL — OMKCHIBATH W OOBACHATE  (U3UYECKUE  SBICHHUS:
PATHOAKTHBHOCTE, HOHH3UPYIOIINE H3TYUeHuUS,

s 3HaHMe ¥  CrOCOOHOCT: 14BaTh  ONpEAENSHHS/OMHCAHUA  (QH3MYECKMX — MOHATHH:
PAJHOAKTUBHOCTE, anb(a-, Oera- ©W ramma-4acTuibl; (QU3MYECKHMX MOJENEH: MOAENH
CTpOeH#s aTOMOB, Tpemoxkentnsie 1. TomcoroMm 1 3. PesephopaoM; NpOTOHHOHEUTPOHHAS
MOJENb ATOMHOTO S7pa, MONENb MpOllecca MENeHNs sOpa aToMa YpaHa; (H3UYecKHX
BEJIMYHE: TOTTIOLICHHAS 032 H3TyH4eHHs, KOY(P(HUUEHT Ka4decTBa, KBUBAJIEHTHAsS 03a.
TIEPHO I TIOTypaciana;

©  YMEHHE OPHBOJMTE HPUMEPbI i OOBACHATE YCTPOHCTBO M MPUHLMI AEHCTBUA TEXHUYECKHUX
VCTPORCTB M YCTAHOBOK: CueTyKk Ielrepa, KaMepa BHIbCOHaA, My3bIphKOBas Kamepa,
ANEPHBIT PEAKTOP Ha MEITICHHAIX HEHTPOHAX;

@  YMEHNE W3MEPATh: MOLTHOCTh HO3b! PaJHOAKTHBHOTO U3Ty4EHHUS OBITOBBIM JO3HMETPOM;

©  3HaHue (QOPMYMIPOBOK, NMOHHMAHHME CMBICTA K YMEHHE TPUMEHSTh: 3aKOH COXPAaHEHHS
MACCOBOTO 4iCIa, 3aKOH COXpaHeHMs 3apsid, 3aKOH PaAHOaKTHUBHOIrO pacnazga, NMpaBHiIo
CMeLLEeH U,

e  BIAJEHNC OKCMEPUMEHTAIbHBIMK METOIaMM MCCHENOBAHMA B INPOUECCE M3ydCHUs
3aBHCHMOCTY MOLIHOCTY W3JY4eHUsa NPOIyKTOB Pacnaia pajoHa OT BpEMEHH,

®  TIOHMMAaHKE CyTH IKCIIEPHMEHTANbHEIX METOAO0B HCCIIE0BAHUS JACTHII,

©  YMEHHC HCIONb30BATH MOJAYYEHHBIE 3HAHWA B MOBCEIHEBHOH »u3HH (ObIT, KOMOTHS.
OXpaHa OKPYKaUIEi cpebl, TeXxHuka 0e30NaCHOCTH ¥ Ap. ).

Crpoenue u 3BoJouus Beenennoit (5 )
Cocras, ctpoenue ¥ nporcxoxaenue ConHeunol cucteMsl. IlnaneTs! # Manble Tena ConHeuHoi
cuctembl. Ctpoenue, w3mydyenue u sBosronus Commna u 3se3a. CTpoeHHE M DBOMIOLIA
BeeneHHoi.

Il’ped.nemnbum pesyavingamoen 06)/‘16!-”{9{ 10 IAHHOH TeMe SBJIAIOTCA:
6 [IPENCTaBJCHHE O COCTaBE, CTPOCHNH, MPOHCXOKACHHH 1 BO3pacTe COJTHEYHOIT CHCTEMBL;



o yMEHHE TPUMEHSTb (H3NYECKHE 3aKOHbl /Ul OOBACHEHHMS [BMKCHHST [UIAHET
ConHeyHoi CHCTEMBI;

©  3HaTh, YTO CYIIECTBEHHBIMI 1apaMeTPaMI, OTIHYAMOIIIMI 3BE3/IbI OT [IAHET, ABIAIOTCA
UX MACCH M MCTOUHHKH 3Hepruu (TEpMOSIEpHbIE peaxuiy B HEApax 3Be3R 1
PAHOAKTHBHLIE B HEAPaAX TIAHET);

e CpaBHHB&TH (M3MUECKWE W OpOMTAnbHBIE NAapaMeTpel [UIAHET 3eMHOH IpYNmBl ¢
COOTBETCTBYIONIMMH TapaMeTpaMy IUIZHET-TUraHTOB M HaXOIOMTh B HHX obmee u
Pa3IUYHOE,

e oObacHITs cyTh ddexta X. Joriepa; GopMynnpoBaTe i 0OBACHATE CYTh 32KOHA 2
Xab6rna, 3HATh, HTO TOT 3aKOH SBHICS 3KCTIEPHMEHTAIBHBIM MOATBEPIKACHHEM MOICTH
HECTAIHOHAPHOI BeeneHHO, OTKpEITol A, A. OpHAMAaHOM.

PezepBHOe Bpemd (3 )

Ob1umu npedriemnsimy pezynoiman arii 00y4eHNS 10 JAHHOMY KyPCY SBISIOTC:

©  YMEHME TOb30BATLCA METOAAMH HAYMHOTO HCCENOBAHMS SIBNCHHI MPUPObL HPOBOANTE
HAOMIOICHNS, IUIAHMPOBATH # BBIMOMHAT OKCIEPHMEHTH, 00padarTsiBaTh pPE3VIbTAThl
M3MEPEHNH, MPEACTABAATh PE3YIBTATLl HM3MEDEHMH C MOMOLBIO Tabmui, rpaduKoOB 1
(GopMyn, OOHAPYKHBATH 3ABHCHMOCTH MEKAY (QU3HYECKHMH BETHYHHAMH, 0OBICHATE
PE3YNMBTATHL U NEaTh BHIBOMBL, OLEHWBATh TPAHUIE! TIOTPELIHOCTEH Pe3yIbTaToB H3MEPEHHH;

o Da3BUTHE TEOPETHHECKOTO MbLLICHWA HA OCHOBE (OPMHUPOBaHWA YMECHUH yCTaHABIMBATH
(aKTBI, PA3NUYATH NPHYHHBL ¥ CICHACTBIA, HCTOMB30BATh (YU3UUECKUC MOJENH, BBIIBHIATH
THIIOTE3b1, OTHICKHBATE U (POPMYIHPOBATH JOKA3aTENbCTBA BBIABHHYTEIX TUMOTES.



Kaﬂeﬂaapno - TeMaTHYeCcKoe NIanupoBaHue 7 wnace

Jata Jara
fpoBefe | mpoBeJe
T Ne Hus HHA 31exTPOHHOE
o /;_( yYpo HanmvenoBanue pasiesios u Tem ypoKa ypoKa CONPOBOXACHHE
Ka 1o daxTHye ypoKa
AAARY cxas
Duzuxa v DEMYECKHE METOAb] H3YIEHNS NPUPOIs] (44aca)
Yre usygaet dusnka. HexoTopbie [ ' https:/resh.edu.ru/
1 1 dusnyeckre TepMUEBL. Halnrogenus 1 subject/lesson/260
OTIBITEI. 3/main/
Ou3yuecKre BeTHUHHEL Vi3mepenue ;
(HH3MYECKUX BETHINH TO'—I;OCI?FL ¥ 110 bt ek
2 2 . )CIJ.IHOCTI: n3m;e s subject/lesson/260
! P ’ 2/start/
3 3 JlaGoparopras pabota Ne 1 «Onpenenenne !
[{eHbI AENCHHSA H3AMEPHTEIBEHOTO MpHGopay
~ | |
4 4 Du3uKa 1 TeXHHUKA. i |
: i
TiepBoHaYaNbHEIC CBE[EHHS O CTPOEHNH BeliecTBa (6 4acos
T 5
; hitps:/resh.edu.ru
CrpoeHHe BeIIeCTRA. i - S
5 1 Y ) E ) . ! subject/lesson/153
Momnexynsl. BpoyHOBCKOE IBIDKEHNE ; 3/start]
6 " JlaGopatopras pabora Ne 2 «Onpenenexue
- DasMEPOR MaJbIX TEM) ! _
1} |
|
7 3 JIBWKEHNHE MOJISKYIT
1
L
i
' 8 4 BzaumonelcTarie MOIeKyn
https://resh.edu.ru/
- ATperaTssie COCTOSHUA BEIIECTRA. S p
9 5 S % ) subject/lesson/153
CBOMNCTBa rasoB, JKUAKOCTRI ¥ TBEPIBIX Tea 2/start/
10 6 RayeT 1o teme «IlepBoHaYanbHbIC CBEISHUA
O CTPOEH¥H BEILECTBA»
BiaumoneiicTue Tea (23 yaca)
T i/ f} 7
MexaHu9ecKoe ABMKEHHE. PaBROMEpHOE U hetps://resh.cduiu,
11 1 H ‘aBHOME - BPDKC:-IH; B P subject/lesson/148
He I r
. | Sistary
' https:/resh.edu.ru/
12 2 CkopocCTh. EAMHHIBI CKOPOCTH. subject/lesson/152

S/start/




13 3 Pacuer myTH U BpeMEHY LBIDKCHHS.
14 4 Vuepums.
.
15 5 B3auMoaeHCcTBIE TE.
16 6 Macca Tena. Exurunst Maccel. Fi3smepenie | ' https://resh.edu.ru/
i . g =
MAacCHI TeJla Ha Becax | | subject/lesson/153
! i 1/start/
| I
] |
17 7 Jlabopartopras pabora Ne 3 «l3nepenue ! |
. MACCH! TeNa HA PhIYaKHGLIX BECAX)
https://resh.edu.ru/
18 8 IInOTHOCTH BEILECTRA subjcct/lesson/260
1/start/ !
1
Jiaboparopras paborta Mo 4 «Mamepenne l
4 cOneMa Teman. ' |
19 9 |° ) | I
JlaBopaTopras pabota Ne 5 «Omnpenenenue I
IJIOTHOCTH TBEPAOIO Teaay
20 10 Pacuer Macch! u 00bema TENA IO ero |
- TUTOTHOCTH I
! 1
21 |11 | Peurenue zamax : 5 |
|
KouTponsEas padoTa o Temam l
22 12 | «Mexanugeckoe ABIKeHEE», «Maccay, | |
«ITOTHOCTE BEIECTRAY i
| https://resh.edu.ru/
23 13 | Cuna l subject/lesson/275
‘ | 6/start/
i
24 14 Senenve tarorenus. Cuna Taxecty. Cura |
- TSDKECTH HA APYTHX DUIaHeTax
https://resh.edu.ru/
25 15 | Cuna yapyroctu. 3akor I'yka , subject/lesson/260
! O/start/
i Bec tena. Exunuust cunsl. CBS36 MEHK ! hiipy:. resh.educu
T . L Bl b AT i . P
26 16 | o . Y subject/lesson/259
CHJIOH TAXeCTH ¥ Maccol Tena ]
9/start/
Munamonetp. Jlaboparopras pabota M 6 | |
27 117 | «'pamyupoBasye NPYXNHEI 1 H3MEPEHHE | i
CHJI TUHAMOMETPOMY.
28 13 CroKeHNE KBYX CHJI, HANPABIEHHBIX T10

0AHOIt npaMoii. PaBHoaeliCTRYIO1AS Citl




https://resh.edu.ru/

29 19 | Cuna tpenus. TpeHue NoKos subject/lesson/153
TpeHue B NPUPOIE U TEXHUKE.
30 20 | JlaGopartopras pabora Ne 7 «!3nieperre
CHUIBI TPEHHS ¢ TTOMOIIBIO THHAMOMETPA» |
31 21 | Pemenue 3agay
Kontponsas pabora o temam «Bec Tenan,
32 22 | «paduyeckoe #300pakeHie CHI»,
«Cunbl», «PaBHOAeHCTRYOMAS CUID»
33 23 | 3auer 110 TeMe «B3auMOoneicTBHE TEM)
Jasnenne TBepAbIX Tel, KuKocTelf u rasos (21 yac)
34 1 Hapnenne. EnnHULb! AaBACHUA. subjcct/lesson/297
Lstart/
35 5 Crioco0sl YMEHBIIIEHUS 1 YBENHYCHHS !
- LaBIIECHUS !
36 3 Hagnenue raza.
Ilepenaya NarRISHHS KIIKOCTIMI. 3aK0H https://resh.edy.ru/
37 4 Tlaic) s & PRI subject/lesson/259
- ’ 8/start/
Taeneune B UIKOCTY U B raze. Pacuer https://resh.edu.ru/
38 3 TIaBIICHHS HIKOCTH Ha QHO ¥ CTCHKU subject/lesson/153
cocyaa. 7/start/
https://resh.edu.ru/
39 6 Pemrenne 3amag subject/lesson/297
0/start/
40 5 Coofizarmonuecs cocyisl. IipuMeHeHne
COODLIAOIINXCS COCYIOB.
41 8 Bec Bozayxa. ATMochepHOE HaBIeHHE.
W3mepenue aTvocheproro masneHus. Oneir https://resh.cdu.iu;
42 9 To iqemn o P 2 ’ { subject/lesson/153
SR S/start/
43 10 Bapometp — anepoua. Atmocdepoe
JaBIEHUE Ha Pa3lHYHbIX BLICOTAX.
!
e 11 | ManomeTpsl. |
|




TMopuuHeBOH XKIIKOCTHAIIH HACOC.

45 12 %
Tunpasimgeckuit mpecc.
i — I - htips://resh.edu.ru/
a6 |13 | ek Teme. subject/lesson/296
Pyesies S 8/start/
’ https://resh.edu.ru/
47 14 | 3akoH Apxumena. subject/lesson/296
Istart/
JlaGopatopras pabota Ne§ «OmnpenencHue
48 15 | BRITANKKBAFOLUCH CHINBI, ISHCTBYIOIIEH HA
HOTPYKEHHOE B JKUAKOCTE TEN0»
49 16 | Ilnasanue Ten. |
50 17 | Pemenue 3amay
51 18 JlaGopatopras pa6ota No 9 «BrisicHeHHe
- YCIOBHIT 7IABAHHS TENA B KAAKOCTH
52 19 | [nasanue cynos. BosayxonnasaHue
53 20 | Peiwuexue 3amay
54 21 3auer no Teme «[lapnesue TBEpABIX TEN,
- KUIOKOCTEH U rasoB» i
|
Pabora i momuocTs. JHeprus (14 yacos)
; https://resh.edu.ru/
35 1 Mexaunueckas padota. EANHHIE PabOTHL subject/lesson/296
S/start/
56 2 MouHocTs. EAHULBL MOLHOCTH.
[IpocTeie Mexanu3Mbl. Poaar. PaBHoBeCHE | https://resh.edu.ru/
. CTHIE MEXAH ; ; c T Yo —=
57 3 P ' ; subject/lesson/296
CHI Ha phivare. \ Sieimt]
| J/start/
58 4 MOMEHT CUJIBL
Peryari B TeXHHKe, OBITY H IPUPOZE.
59 3 JlaGopartopHas pabora Ne 10 «BelsicHerme
YCIOBUS PABHOBECHS Phiyaray |
} https://resh.edu.ru/
60 6 BroxH. «30J0TOE MPABUIIO» MEXAHUKH subject/lesson/296

2/start/




61 7 Perenne 3a1au
62 8 LlenTp TsKECTH Tena
63 9 VYciaoBusa paBHOBECHS TEI
KosdduiiueHT noae3Horo aeicrsus
mexaHu3moB. JlaGopaTopHas pabora Ne 11
64 10 | «Onpenernenue KIIJ] npu nogbeme Tena 1Mo
HAKJIOHHOH TJIOCKOCTH»
Dueprus. [loTeHnuanprEas 1 KUHETHIECKas hitps: resheduiu
65 il sy im ' - subject/lessorn/259
SHEP 7istart/
66 12 {IpeBpaleHue OJIHOTO BHAA MEXAHAYCCKOM
3HEPTHH B ApYro#H
67 13 Sauet o Teme «Paborta. MODIHOCTS,
JHEPTHAN
68 14 | TloBTOpEHHKE TPOHISHHOIO MaTEPHANA.




Kaneﬂnapﬂo-remaTuqecxoe NJIaHHpoOBaHUE 8 raace

Hata Hara
npoeBee | NpoBee
Ne B s 3JaeKTpoOHHOE
Ne HuS HHS
ypo HapMenoBaHue pasaesioB H TeM CONPOBOKICHEE
o/m | c ypoxa ypoxa
Ka ypoka
. no thaxTuy
MJIaHy eckas
Tennopbie arjeHus (2749) |
= 1
— . ——— https:/resh.edu.ru |
I ¢ nBikeHye. Tem s ; 2
1 1 BH CHH:YI SHEHTHR PP /subject/lesson/25
1 / ¢
yIp P 95/start/
2 2 CriocoOnl H3MEHEHKS BHYTPEHHSH SHEPTHU
https://resh.edu.ru
- . s |
3 3 Buag! Tertonepeaun. T ennonpoBoiHOCTh [subject/lesson/25
94/start/
4 4 Koupexuyis. M3nmyuenue
KonuuecTs0 TemNOThl. EIMHHLE, hiips:. resh.cdu.i
= = “TBO TETIJ . EnpHAus: o e e —
5 3 . . # /subiect/lesson/29 |
KOJMYCCTBA TEMNOThI 7 l
89/stait/ |
.
6 6 Y nenepHas TErI0eMKOCTh ]
|
PacueT KONMHHECTBA TEILIOTHL, https://resh.edu.ru
7 7 HEOOX0AUMMOr0 ISl HArPEBAHUS TENa WIlK, /subject/lesson/29
BBIACNSEMOTO MM IIPH OXIaKACHHU 88/start/
JTaboparcopras pabora Ne | «Cpasrenne
8 8 KOJIMYECTB TEMUIOTHI TPH CMEMIHBARNN BOIBI
pa3HOM TeMIepaTyphi»
9 9 JlaGopatopuas pabora Ne 2 «M3mepenne
VICIBHOMH TENI0eMKOCTH TBEPAOIO Teniay
10 10 SHeprus TOnaAMUBa. Y AeisHAT TELI0Ta !
Cropanus
11 1 3aKOH COXpPaHESHUS U NPEBPALLEHHS JHEPTUn
B MEXaHMYECKHX U TCILUIORBIX [POLECCaX
;
2 12 KoutponsHas pabota o Teme «Tennossie
s
SBIICHUAY
N https://resh.edu.iu
13 13 /I}Irperamme COCTOSIHMSI BELIECTBA. o —
TaBIEHKE ¥ OTBEPIAEBAKUE Q7/start/ )
Tpaduk niaBjieHUA 1 OTBEPACBAHNS https:/resh.edu.ru
14 14 | KpUCTAIUTHYECKNX TeM. YAenbHas TerioTa /subject/lesson/29

NIaBjaCHKA

R6/start/




Perrerue 3amad o TemMe <(Hal‘p€BaHHC TEIl.
[Inapnenue U KpucCTa/l/in3aiiisa,.

15 15 -
KpaTkoBpemeHHas KOHTpoIbHasA paboTa no
reme «Harpesanue U apieHue Tey
Hcnaperue. HacplmesHbIH 1
HeHachItIeHHbIH nap. Kosaencanus. https://resh.edu.ru
16 16 | ITorncmieHve SHEPTUN [IPU HCIAPEHUH /subject/lesson/29
JKUIKOCTH M BBIAEIIEHHE €€ MPHU 85/start/
KOHJIGHCAIMY Tapa
17 17 Kunenne. YiensHas Teniaora
11apoobpa3oBanns i KOHICHCALIH
Pemenne 3a7a4 Ha pacHeT yIenpHOH
18 TR 112p000pa3oBaHs, KONHYECTBA
O
TETIOTE], OTHAHHOTO (TIONYHEHHOTO) TeI0M
IpH KOHACHCALUH (apoobpa3oBanuin) j
Brasxsocts Bosayxa. Crnocobbl |
OTIPEIENCHNUS BIOKHOCTH BO3AYXA.
19 19
JlaBopartopras pabora Ne 3 «¥i3amepeHue
BIA/KHOCTH BO3IYXay.
PaGora rasa i napa npy paciiupeHun s
20 20 S —— BF\;T iH };_ p Lo g - g /subject/lesson/25
16 BH IO CTOP&HY
YIPEHHEro cropa 93/start/
21 | aposas Typbuna. KIIJI Ternnosoro
IBHTATENs
2 2 KonrpontHas pafoTa 110 TeMe «Arperatsble
- COCTOSHIS BEIIECTBAY !
23 23 | Sauert no Teme «TenaoBsie ABICHMD» :
|
DaexTpuucckue sBaeHNd (25 4)
24 1 DIeKTpH3AMKS TEl PY CONPUKOCHOREHHUN.
b B3anmoaelicTaye 3apsiKeHHbIX TeN
https://resh.edu.ru
25 2 SNEKTPOCKON. JNEKTPHHECKOE [107ie {subject/lesson/29
i 83/start/
JIesmMOCTE 3IeKTPHYECKOTO 3apaa Ditpac: reshiedu.
13846\ 3] K da. 1 P - -
26 3 S neKTDOH. C oei "y a1:)r g A | /subject/lesson/13
. T o ST ¥ [OnMa
E P ' ! 40/start/
]
27 4 OOBsiCHEHNE EKTPUUECKUX ABIEHHH
|
-
|
yo—— |
28 5 [IpoBozHyKY, MONYNPOBOAHKKY H _ l
HeMPOBOJHNHKY YWIEKTPHYECTBA |
. W https://resh.edu.ru
29 6 DrnexTprveckuil ToK. VIcTOUHHKH lsublect/iesson/2S

3JICKTPHYECKOI'O TOKa

91/start/ |




30 y/ DNeKTpuyecKas LUelb ¥ €€ COCTABHBIE 4acTh
DrekTpudeckii Tok B Merannax. JeHcTBus
31 8 SMEKTPHHYECKOro ToKa. Hanpasierue
3IEKTPHYUECKOTO TOKA
. https://resh.edu.ru
32 9 Cura Toxa. Equamis! Citbl TOXa /subject/lesson/29
82/start/
AmnepmeTtp. V3Mepenne cunsl Toka.
33 10 .TIa6opaTopHaﬂv pabora Ne 4 «CGopxa
SNEKTPHHUECKOH HEMH ¥ H3MEPEHUE CHITBI
TOKA B €€ PasiHYHbIX yHacTKax».
4 1 g:llnevc?j:::i;kce HampsokeHne. EQuHEnLE] ; _L——flst:lbbe/c/;;}lj::(;;ﬁj
NS 206/start/
35 12 ESoaneTp, VismepeHne HalpsoKeHNUs.. i
3aBUCHMOCTH CHIIBI TOKA OT HalpsKEHHA
| DMEKTPUHECKOE COMPOTHBICHHE
| IPOBOAEUKOB. ENWHUIIb! CONPOTHBIIEHHUS. 5
36 13 | JlaBoparopras pabora Ne 5 «lsmeperue '
HANPSDKEHKS HA PA3AHYHBIX YUACTKAX |
3AKTPHYECKOH Lemuy
https://resh.edu.iu |
37 14 | 3axon Owma a7ng yJacTka LemH /subject/lesson/25
90/start/
) : ) ) i hitps://resh.edu.ru |
18 15 S»'Zc:ﬂ conpomsnemxf n';‘vosozmma. | Jsubiect/lesson/29 |
VNenpHOe CONPOTUBIICHKE S0/start/
39 16 IIpunMeps! Ha pacyeT CONpPOTUBIEHHSA
NIPOBOAHVKA, CHIIbl TOKA 1 HaNPSKEHHS
40 17 Peocrarsl. JlaGopartopras padota Ne 6 ‘
«PerynupoBanie CH/bI TOKA PEOCTaTOM» T
JTaboparopras pabora Ne 7 «Mamepenue ‘
41 18 | conmpoTuBIeHNS NPOBOIHNKA IIPH MTOMOLL }
aMIIepMETpa # BOIBTMETPaY
https://resh.edu.ru |
42 19 ln'log;s,uosareﬂbﬂoe COeNMHEHHE i%'—ec t/lesson/32 i
RERORCIEOR 46/start/ |
i https://resh.edu.ru |
43 20 TMapanneIbHOE COSANHEHENE TPOBOIHNKOB | /subiect/lesson/32
46/start/ |
1 ;
44 5; | Coeminenye IPOBOHNKOB. 3axon Oma st ! |
y4acTKa Uenu |
!
| KontponsHas pabota rno temam !
45 22 | «SnexTpuyeckui ToK. HanpsokeHuer,

!
i
| «ConporyBnentie. CoenuneHue




IIPOBOJHUKOBY

46 23 | PaGoTa u MOIHOCTb 3NEKTPHYECKOTO TOKa
Enunris paboThl 21EKTPUYECKOT0 TOKA,
47 94 | TIPUMEHAEMBIE Ha npaxTike. JlJabopatopHas
pabota Ne 8 «l3mMepeHne MOIIHOCTH U
pabOoTHl TOK2 B MEKTPHHECKOIT JlaMmmme» i
. ' https:/resh.edu.ru
48 5 Harpesarue HpOl?O,KHHKOB IMEKTPHYECKHM Isubiect/lesson/29
ToxoM. 3axon hxoyna—Jlenua “—‘J—“——Sl Jstart/
49 Kounencarop &
Jlamna sakanyuBaHus. SIEKTPUUSCKUE hitps:/resh.edu.ru
50 narpesarenbisle npudopst. KopoTkoe /subject/lesson/25
3aMBIKaHNE, IPEJOXPAHHTENH 88/start/
KorTtponsras pabota o Temam «Pabota u
51 MOILHOCTS 3EKTPHYECKOTO TOKaY, «3aK0H
Jxoyns—IJlenuay, «KoHgeHCATOP»
52 3a4eT no Teme «DNeKTPHUECKHUE ABMCHUM | }
: |
DJeKTDOMArHUTEBIE siBaeHus (449)
1 A -
MaruuTtHOe fnene. MarauTHOE rone lﬁp;___.;/x?sh.edu/.m
53 1 /subject/lesson/29
NPAMOro Toxa. MarHuTHbIe TMHHK 78/start/
LOLAlll |
MarsuTsOe Mojie KaTYIEKH ¢ TOKOM. i
SHeKTPOMArHHTEl H UX NPUMEEEHME. ’
54 2 JlaGoparopHas paborta Ne 9 «CSopra
37EKTPOMATHUTA U HCTIBITAHKE €r0
DEWCTBUA» B
TToCTOSHHEBIC MarHuThl. MAarHUTHOE 1ONe https:/resh.cdu.ru
55 3 MOCTOSHHAIX MArHHTOB. MarauTHOS none /subject/lesson/15 ‘
Senuti 41/start/
JleiicTBie MArHUTHOIO MO HA IPOBOAHEK
C TOKOM. DICKTPUUECKUH [{BHIATENb.
56 4 JlabopaTopHras pabota Ne 10 «M3yuenue
SMEKTPHYECKOTO ABUTATENS [TOCTOSHHOTO
ToKa (Ha MOIEAn)»
57 KonTtponbHas paboTa 1o Teme '
«3NEKTPOMArHHTHBIC ABISHUSD |
CperoBbte sipaeHus (129)
58 1 Victountiku cBeTa. PacrpocTpaHeHue CBETa




59 2 BuauMoe OBH/KEHHE CBETUI
60 3 OrtpaskeHHe CBETA. 3aKOH OTPAKEHYs CBETA
.
61 4 Tlnockoe 3epxajio
]
62 5 TIpenoMieH e CBETA. 3aKOH MPETIOMIICHHS i
- cBeTa
63 6 JImmzer. OnTHYeCKas CHA JIHH3EI
64 7 W3006parxcHys, [apaeMble UH30H ;
|
. |
65 8 JlaBoparopuas pabora Ne 11 «Jlonmyuenne | !
H300paXKeHHS IPH HOMOIIY THH3ED i
! i
66 9 Peurenne 3ana4. [locTpoeHne n300pakeHu, |
TIOJIYHEHHBIX C TIOMOILIbIO THH3
67 10 KoutponsHas paboTa 110 TeMe «3aKOHBI
OTPAKEHNS ¥ TIPETOMIICHHS CBETA»
68 11 | T'nas u 3penne




I\“aﬂe}mapﬂo - TeMaTH4YECKOE NJIaHMPOBaHe 9 rmace

Hara Jarta
Ne nposefe | mpoBene
POBEN POBEN DNeKTpoHHOE
Ne vp HHS HUS
HaumenoBaHue Pa3ienos U TeM COMPOBOKACHEE
nn | oK ypoxa ypoKa
ypoKa
2 . no daxTHy
naaHy ecKas
3aKoHbI B3auMoelicTBHY i ABIDKeHud Ted (25 9)
1 1 Marepuanshas Touka. CucreMa oTCUeTa
2 2 [Mepemerneane
3 5 OnipefieneHne KOOPAUHATE! ABHKYILETOCSH
Q
Tena
4 4 TlepemeuieHne Py NPsIMONTUHEHHOM
PABHOMEPHOM IBHIKEHIH
5 5 Mpamomineiinoe PaBROYCKOPEHHOE
JBIDKEHUC. YCKOpEHHE
CKOpOCTH MPSIMOITHHEHHOTO
6 6 PaBHOYCKOPEHHOTO IBMKeHHA. | paduk
CKOPOCTH
o 4 epeMenienue MpH IPIMOIHHAETHOM
PaBHOYCKOPEHHOM JBUIKEHNU
ITepemernieHye TeNa Ipy NPAMOIHEEHHOM
8 8 P2BHOYCKOPEHHOM JIBH/KEHIH 03
HaYaIbHOH CKOPOCTH
JlaGopartopHas paborta Ne 1 «lccnenosanue
9 9 PaBHOYCKOPEHHOTO ABIDKEHIS 023
HAuaNbHOH CKOPOCTH»
10 10 OTHOCUTENBHOCTD ABHIKECHHI.
CamoctosttensHas pabora Ne |
1 1 Wnepuuanpasie cucrems! oTcyera. [epssiil
3akoH HeloToHa i
f
12 12 | Bropoti 3axox HetoTona
13 13 | Tperuit 3axox Herorona
14 14 | CBoboaHoe nageHue Tei




JipmKeHHe Tena, OpOIIeHHOTO BEPTUKATIBHO
seepx. HesecomocTs. JlaGopaTopHas pabora

= = Ne 2 «Mzmepenne yCKopeHus cBoOOIHOTO
najeHn
https://resh.edu.ru
16 16 | 3aKOH BCEMHPHOTO TATOTEHUS /subject/lesson/25
i 86/start/
17 17 Vekoperue cBOBOAHOTO NageHNs Ha 3emie I
W Ipyrux HeGecHbIX TeNax
[psamvomnuHEiHOe ¥ KPHBOIMHEHHOE
18 18 | mBmkerne. [{BHKEHHE Teaa MO OKPYKHOCTH
¢ TOCTOSIHHOIT [0 MOZYTIO CKOPOCTBIO
Perrenne 3amay M0 KHHEMATUKE Ha
PABHOYCKOPEHHOE M PABHOMEPHOE
19 19 | memkeHue, 3aKOHE Hb0TORA, HBIIKEHHE 110
OKPYXKHOCTH ¢ HOCTOARKGH M0 MOTYNH0
CKOPOCTBIO0
20 20 VIMIIyneC Tena. 3aKoH COXPaHEHHS
HMIYTIbCE
21 21 | PeakTuBHOE NBWKEHME. PaKeThi ’
2 2 BBIBO 32K0HA COXPAHEHHS MEXaHHYECKOM
| SHEPTHH
23 23 KOHTpOJ’IbEIaﬂ paboTa Ne 1 ro Teme «3aKOHBI
B3aUMOICHCTBUS U ABMKEHHS TI»
Mexanuyeckue RoIe02HUA U BOJHBL 3BYK ( 11 1)
KonebarensHoe apmxenne. CBoOOIHbBIE I hutps: fresh. o ;://rcsh,cdu.r_u_
24 1 . i /subject/lesson/30 |
Konebarus 20/start/ |
BeauyuHsl, XapaKTepr3yoime MMLM_L!&
s = xone6aTem;Hoe }lBli'IKCH:ie I fsubject/lesson/30 I?
) 19/start/
JTaGoparopras pabora Ne 3 «liccnenosanue
2% 3 3aBHCHMOCTH [EPHOJ2 ¥ Y4CTOThI
¢BOOOAKBIX KOoNeDdaH!i MasTHUKA OT ANHHBI
€ro HUTK»
3 ) . ; https://resh.edu.ru
37 4 Kg;gz:}x:;ue xosnebanyd. BriHyKACHHbIE | Jsubiect/lesson/20
; i 1 8/start/
28 3 Pesonane
29 6 Pacnipoctparedne konebanuii 8 cpene.

Bonuet




Jmina BosHbl. CKOPOCTH PaclpoCTpaHeH s

https://resh.edu.ru

3)’161\"1‘})0 MarHiTHBIC BOSIHEL

30 7 /subject/lesson/30
o 17/start/
https://resh.edu.ru
31 8 VicToYHHKH 3ByKa. 3BYKOBEIC K0/IeDaHus /subject/lesson/25
85/start/
32 9 BericoTa, TeMOp ¥ TPOMKGCTS 3BYKA /subject/lesson/30
| 15/start/
33 10 | PacmpocTparenue 3Byka. 3BYKORBIE BOTHEI ! [subject/lesson/30 |
| 16/start/ ?
KonTtponeran pabota Ne 2 ro teme
34 11 | «MexaHudeckue K01edasus U ROJIHBL.
3ByK»
https://resh.edu.ru
35 12 | OtpaxeHue 3ByKa. 3BYKOBOH pe30HAHC /subject/lesson/30
14/start/
DaexTpomarnurHoe nose (17 v)
36 I MaruutHoe rone
o htips://resh.edu.ru
37 2 Hanpasnenye Toka 4 HanpasieHue NUHuK Jsubicct/lesson/3 1 |
e |
€0 MarHUTHOTO [MOJIS —‘1—321,“ it |
ObHapyXeHHe MarHUTHOTO MO TI0 870 '
38 3 AeficTRHEIO Ha snexTpuveckuii Tox. [IpaBuno
JIEBOH pyKH |
- WuayKnus MarHUTHOTO 110714, MarHuTHblid | Bapes sealtoniy §:.//1'esh.edu;’ru
39 4 ol | /subiect/lesson/30
12/start/
htrps://resh.edu.ru |
40 5 SIBNIeH#E SIMEKTPOMATHUTHOI HE IYKLIHH /subject/lesson/30 |
41 6 ' JiaGopartopuas pabora Ne 4 f<1/13yquL1e
SIBIIEHUS 3NEKTPOMArHUTHOH HH YKL
4 7 HampapiieHue MHIyKIHOHHOTO TOKA. |
Tpasuno Jlenna :
43 8 | Senenuc caMOHHIYKLIHN ‘ 3
|
44 9 IMonydesune 1 nepefasa TepeMEHHOTD !
: IIEKTPHYECKOTO TOKA. TpaHcHopmMaTop i
45 10 SNeKTPOMArHUTHOE MoJie. “ Ksithigat/lessen/30
|
1]

10/start/




KonebarenpHbiit KOHTYp. [lonyuenue

SNHEKTPHYECKYIO DHEPTHio. ATOMHAA

46 11 i
SAEKTPOMATHUTHBIX Koigebanuit
47 12 | TIpuBLIHNL] pagfoCBA3H U TENeBHACHHS
.
48 13 | DnexTpoMar{uTHad IpUpPOLA CBETA
|
i
[Ipenomnenue caeta. QU3HIECKUH CMBICI
49 14 | noxasarens npeiaomiacHus. Jucnepcus
cBeTa. L{eTa Ten
TUIbI ONTHYECKAX CIIEKTPOB.
50 15 Jlaboparopnras paborta No 5 «HabnronexHue I
CTINIOMIHOTO W TMHEHYATHIX CIEeKTPOR |
HCTYCKaHua» ! ;
Hornouesye 1 HCnyCKaHue CBeTa aTOMaMH. i i
51 16 | TIpoucx0iKaCHME THMHEHYATHIX CTIEKTPOB. ' ‘
CamoctosTensHas pabota Ne 3 i
Crpoexie aToma aTomuoro sigpa (10 u)
52 1 PaanoaktusHocTe. Monenn aTo Mo '
A PaJ1roaKkTHBHBIE TIPEBPALLEHIS ATOMHBIX
53 2
snep
OKCHEPUMEHTANBHBIE METO b !
ueene posamm HACTH ‘10%;:) TOpHA At
. cne; . TaBoparopHas z e |
54 3 A0B N R ) /subject/lesson/29 |
pabora MNe 6 «¥IsmMepeHsie eCTECTBEHHOTO 97/start/ i
paJHalHOHHOTO OHA TO3UMETPOM» — i
1
a
55 4 OTKpsITHE TIPOTOHA ¥ HEATPOHA i
https://resh.edu.iu
https://resh.ed
56 5 Cocrap aToMHOrO sipa. SINEpHae CHITb /subject/lesson/29
90/start/
57 6 Sneprus casu. Jedexr mace
Jlenenuc anep ypaHa. lenuas peakius.
58 2 J1aGoparopuag padora Ne 7 «Mzyuenue } i
[eIeHUs SApa aToMa ypasa rno dotorpaduu | |
TPEKOBY |
Siaepsrlit peaxtop. I[lpeodpasoBanne |
59 BHYTpPEHHEH 3HEPTHM aTOMHBIX AHEp B i |
{ |
1
|

OHEPreTHKa




Brionoruyeckoe AeficTErHe pagHanuy. 3aKoH

60 9
Pa/IOAKTHBHOTO Pacniana
TepmosnepHast peakiiil. KOHTpoabHas
61 10 pabora Ne 3 mo Teme «CTpOSHHE aTOMA U
aTOMHOTO siipa. MCronp308aHue SHEPTHH
aTOMHBIX A7Ep»
Peuienue 3ana4 o J03UMETPHH, HA 3aKOH
panuoakTHBHOro pacnama. JJaGoparopHas
62 11 | pabora Ne 8 «Ouenka nepuoia
MOJIypacaja HaX0IIiIxCs B BO3IyXe 1
TIPOAYKTOBR PACTIaja raza pagoHay |
CTpeesue ¥ 2BONIONNS BeeneHnol (5 1)
63 1 Cocras, CTPOGHHE U TTPOHCXOKAECHNE
Conne4Hoit cucTeMbl
64 2 Bonsiine naaneTst ConHeuHON CHCTeMBI
{
65 3 Maupre Tena COTHEUHOH CHCTEMBI
66 i Crpoenue, H3aydenne 1 3omouus ComnHa
¥ 3B€31
e |
67 5 CrpoeHue 1 »BomoLMs BeeneHHoH i
|
i
68 6 | IMoetopeHue |




