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[HOACHUTEJIBHA A 3ATIMCKA

[IporpamMma mno ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro oOuiero odpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yJabTaTaM OCBOEHHS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  oOpraHm3anusx Poccuiickonr  ®Deaepanuw,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Copepxanue mporpaMMbl 1o (U3MKE HalpaBieHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO Noaxoaa. [Iporpamma no ¢usuke COOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUPYEMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKE YYUTHIBAET HEOOXOIMMOCTh pealH3alli MEKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1€ M3Yy4eHUs (U3UKH Ha YPOBHE CPETHEro o0Iero oOpa3oBaHMsl, TUIAHUPYEMBbIE
pe3ysbTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METANpPEAMETHbIE, NpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yNbTaThl OCBOEHUS Kypca (hU3MKU Ha 06a30BOM YPOBHE, B TOM YHCIIE
IIpeIMETHBIE PE3YIbTAThI IO rojIaM O0yUYEHUs;

coniepkanue yuyeOHoro npeamera «dusukay 1mo rogam 00y4eHuUs.

dusnka Kak Hayka O Hambojee OOIMX 3aKOHaX MPUPOJBI, BBICTyNass B KayeCTBE
yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMYy 3HaHUU 00
okpyxkatomieM wmwupe. LKonpHBIA Kypc (QHU3MKH — CHCTEMOOOPA3yIOUIMA Uil €CTECTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIbKY (U3NUYECKHUE 3aKOHBI JEKaT B OCHOBE MPOLECCOB U
SBJICHUM, W3y4aeMbIX XuUMHEH, Ouonorueit, ¢usmveckoil reorpadueii ©U acTPOHOMHEN.
Hcnonb3oBaHue M AaKTHBHOE INpPUMEHEHHE (QHU3UYECKUX 3HAHUN OIpenenseT XapakTep Hu
pa3BUTHE PAa3HOOOpA3HBIX TEXHOJIOTUH B cepe IHEPreTUKH, TPAHCIIOPTA, OCBOEHMSI KOCMOCA,
MOJIy4EeHHUsI HOBBIX MaTE€pHAaJIOB C 3a/laHHBIMHU CBOMCTBaMU U Apyrux. M3ydyenue Gpu3nKu BHOCUT
OCHOBHOI BKJIaJ B (pOpMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa OOydaroluxcs, B
dbopMupoBaHHUE YMEHUI MPUMEHSTh HAYYHBIN METO]I MO3HAHUS NP BHITOJHEHUH UMH y4EOHBIX
HCCIIE0BAHUN.

B ocHOBY Kypca GU3UKHU 17151 YpOBHS CPEIHEro 00I1ero oopa3oBaHus MOJIOKEH sl UIeH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SIBISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuaj U3 BCeX pa3zesioB (M3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (DU3UKH.

Hoesn cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (GU3UKH OOBEIUMHEH
BOKpPYT (pusnueckux teopuil. Benymmm B Kypce siBisiercss (OpMUpOBaHHME IPEJICTaBICHUA O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus mnpeanoiaraeT UCIoiIb30BaHUEe TYMaHUTapHOTO
noTeHnuanta (U3n4ecKoil HayKu, OCMBICIIEHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIECTBA,
a TaK’Ke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTHYECKUMHU IIpoOIeMaMHu.

Hoes npuxnaonou manpasenennocmu. Kypc ¢usuku mnpenmosaraerT 3HAKOMCTBO C
IIMPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTMUECKHUX MPWIOKEHUH H3YYEHHBIX TEOpHH U
3aKOHOB.

Hoes skonozusayuu peanusyercss IMOCPEACTBOM BBEICHHS JIIEMEHTOB COJEp)KaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKkke 00CyKAeHus Ipo0IeM pallioHAIBHOTO MPUPOIOTIOIb30BAHUS U
9KOJIOTHYECKOH 0€30MacHOCTH.

CTepXHEBBIMH JIEMEHTaMHU Kypca (M3UKH Ha YPOBHE CpeaHero oOIiero oOpa3oBaHUS
SABISIIOTCS  pu3ndeckue Teopud ((HOpMHPOBAHHUE TPENCTABICHUM O CTPYKTYpE MOCTPOCHUS
¢usmueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
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NPEICTABICHUAX O MPUPOE, IPAHUIAX MPUMEHUMOCTU TEOPHH, JJISI ONMUCAHMUS E€CTECTBEHHO-
HAYYHBIX SIBJICHUM U IPOLIECCOB).

CuCTeMHO-eSTeTbHOCTHBIHN MOAX0/ B Kypce (PU3UKH pearn3yeTcst Mpexkie BCero 3a CUeT
OpraHu3aIi YKCIEPUMEHTAIBHON NIeATENbHOCTH oOyuarouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKN — ATO UCMOJIB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3uke OOBEAMHEHBI B OOIIUH CIHCOK
YUECHHUECKUX NPAKTUUYECKUX paboT. BeigeneHue B yka3aHHOM IepeyHe J1adopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBIISIETCS Y4YacTHHKaMH 00pa30oBaTelIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TUIAaHUPOBaHUS U OCHAIIeHUs Kabuneta ¢pusuku. [Ipu sTomM
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHUSIMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIUYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bosbioe BHUMaHKE yAENSETCS PEIICHUIO PAaCUETHBIX M Ka4eCTBEHHBIX 3a1a4. [Ipu aTom
JUTSL PAaCYETHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 33a4U C SIBHO 3aJaHHON (PU3UYECKON MOJEIbIO,
MO3BOJISIONINE TPUMEHSTh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, Tak ¥ UHTErpupys 3HAHHS U3 Pa3HbIX pa3/esioB. [ KaueCTBEHHBIX 3a/1a4 MPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH M IPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (u3MUeckod MOJenu A CUTyallud MpPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmMu DPI'OC COO K MaTepuanbHO-TEXHHUUYECKOMY
obecrieyeHn0 y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca (M3WKA Ha YpPOBHE CpPEIHETO
o0miero o0pa3oBaHUs OJKEH M3y4daThCsl B YCIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(GU3UKU T0JKHO OBITh HEOOX0AMMOE J1Ta00paTOpHOE 000PYIOBAHUE JUISI BBHITIOTHEHUS YKa3aHHbIX
B TIporpaMme 10 (QHU3UKE YUYECHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpPAIlMOHHOE
o0opyoBaHue.

JleMoHCTpallMOHHOE 000pyn0BaHUEe (POPMHUPYETCS B COOTBETCTBUHM C TPUHITUIIOM
MUHHMAaJIbHON JOCTAaTOYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY MEPEUMCIEHHBIX B MPOrpamMMme 110
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl MCCIIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
HMIUPHYECKUX U PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHUH.

JlaGoparopHoe 000pyAOBaHUE AJIsl YUIEHHUUECKHUX NMPAKTUYECKUX padoT (opmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M oOecredyuBaeTcss B pacyére OAHOI0 KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPATOPHOrO OOOPYAOBaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX U ILU(POBBIX NMPHOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIC IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3Y4EHUS (PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCS:

dbopMHupoBaHHE WHTEpeca W CTPEeMIICHHS OOyJaroIIuXcs K HAyIHOMY H3yUCHHIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TPEACTABICHHH O HAYYHOM METOAe€ TIO3HaHUS ©  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa MU3yUeHHs] OCHOB CTPOCHHSI
MaTepuu U GyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopmMupoBaHUEe yMEHUI OOBSCHATH SBJICHUS C MCIOJIb30BaHUEM (DH3MUYECKUX 3HAHUHN H
HAYYHBIX JIOKA3aTEIbCTB;

(dbopMHupoBaHUE TPENCTABICHUNA O POJM (DU3UKH IS Pa3BUTHS JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHI.

JlocTmkeHne 3THX Lieieil obecriednBaeTcs pelIeHueM CIeAyIoUIMX 3ajad B Ipolecce
M3YYeHHUS Kypca (pU3UKU HA YPOBHE CpEIHEro o0iero o0pa3oBaHuUs:

MpuoOpeTeHne CUCTEMbI 3HAHWU 00 O0mMMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKJIIOYAsT MEXAHUKY, MOJICKYJSIPHYIO (QU3UKY, dJIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY
1 DJIIEMEHTHI aCTPOPU3HKH;



dbopMupOBaHHE YMEHUI TPHUMEHSTh TEOPETUYECKUE 3HAHUA [UISI  OOBSCHEHHS
busznyecKux SIBICHUNA B MPUPOAEC U IS MPUHATUS MPAKTUUECKUX PELICHUI B MOBCEIHEBHOM
KU3HU;

OCBOEHHUE CIIOCOO0B PELICHUs PA3IUYHBIX 3a/au C IBHO 33JaHHOIN (PU3NYECKON MOJEIBIO,
3a1a4, TOAPAa3yMEBAIOIIUX CAMOCTOATENBHOE CO3MaHuEe (U3UYECKOM MOJENH, aJeKBaTHOU
YCIIOBUSIM 3aJ1auu;

MOHWUMaHUe (U3NYECKUX OCHOB WM MPHHIIUIIOB JIEHCTBUS TEXHUYECKHX YCTPOMCTB W
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

OBJIAJICHHEC METOJaMH CaMOCTOSTEILHOTO IUIAHHPOBAHUS W TMPOBEICHUS (DU3MUIECKHX
SKCIIEPUMEHTOB, aHallu3a U HWHTEpIpeTanuu WHGOPMALUU, OINpPEAeTCHUS JIOCTOBEPHOCTH
MOJIyYEHHOTO Pe3ysIbTara;

CO3/IaHHE€ YCJIOBUW ISl Pa3BUTUS YMEHHI MPOEKTHO-UCCIIEIOBATEIbCKOM, TBOPUYECKOU
NEeSITETTbHOCTH.

Ha u3yuenne ¢usmku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro 00IIero oOpa3oBaHHS
otBoautcst 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemerii B mporpamme 1o (Qu3uKe IMepedeHb J1ab0paTOPHBIX U MPAKTUYCCKHX
paboT sIBIIETCS PEKOMEHIOBAaHHBIM, YUUTENb JIeJaeT BHIOOP MPOBEIEHUS J1abOpaTOPHBIX padoT
Y OIIBITOB € YYETOM MHAMBUAYAIBHBIX 0COOEHHOCTEN 00yUYaroIuXCsl.

COJAEPXXAHUE OBYUEHUA

10 KJIACC

Pa3znen 1. ®usuka u MeToAbl HAYYHOTO TO3HAHUS

®usnka — Hayka o npupoge. HaydHble MeTonbl O3HaHUS OKpyKarouiero mupa. Poib
HKCIEPUMEHTA M TEOPHH B IPOIIecCe MO3HAHUS TPUPO/Ibl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue Gpu3nyeckux siBIeHUN U nporeccoB. Hayunsle runoressl. Ousnueckue
3aKOHBI U TeopuH. [ paHUIIBI TPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢u3uku B (popMHpOBAaHMM COBPEMEHHOW HAy4YHOM KAapTUHBI MHpa, B
MIPaKTUYECKOU NEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

Amnanorosble U U(PPOBbIE U3MEPUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe nBrkeHHE. OTHOCHTEIBHOCTH MEXaHWYECKOro JBHkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTb (CpelHsis CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpEHHE
MaTepUaIbHON TOYKH, MX MPOEKIMH HA OCHU CHCTEMBbI KoopAuHaT. Cll0)KeHHE NEepeMEIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABWXKeHUE. [ paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTU U NIEPEMELICHUS MAaTEPUAIBHON TOUYKU OT BPEMEHHU.

CBoOoaHoe majieHne. Y CKopeHrue CBOOOHOTO TaICHHS.

KpuBonuueiinoe nBuxkeHue. JIBM)KEHME MaTepuUalbHOW TOUYKM IO OKPYKHOCTH C
MIOCTOSIHHOW II0 MOZYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JMHEHHas CKOpocThb. llepuon m
yacToTra oOpaienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHnyeckue yCTpoCTBA M TNPAKTHYECKOE IPUMEHEHHE: CIMAOMETD, JBH)KEHUE
CHapsJ0B, LICTIHBIC U PEMEHHBIE IIEpeJadH.

Jlemoncmpayuu

Mopeinb cucteMbl 0OTCUETA, WILTIOCTPALIAS KHHEMAaTHYECKUX XapaKTEPUCTUK ABUKCHUS.

IIpeoOpa3oBaHue IBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.



HaGmonenue aBrkeHus Tena, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHus CBOOOIHOTO MaeHHUS.

Hamnpanenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomuol

N3yuenne HepaBHOMEPHOTO IBMKEHUS C 1IEJIbIO OMPE/IEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHHMS  MEXAY  IyTSIMH, [OPOWJIEHHBIMHU  TEJIOM  3a
MOCJIEIOBAaTEIbHbIE paBHBbIE IPOMEXKYTKHM BpPEMEHH MpPHU PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOU HYJIIO.

N3yuenne nBUKEHU APUKA B BA3KOU KUJKOCTH.

W3ydenue nBuxeHus Teia, OpOIIEHHOTO TOPU30OHTAIBHO.

Tema 2. JJunamuxa

[Ipunmun otHocuTenbHOCcTH [amuiies. IlepBeiii 3akoH HeroTona. MuepruanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cwia. [lpuHuun cynepno3uuuu cui. Bropoilt 3akon Herotona s
MaTepUaIbHON TOUKU. TpeTuit 3akoH Hpl0TOHA [I711 MaTtepHalibHBIX TOYEK.

3akoH BceMupHOro TsaroreHud. Cuna tsxectu. [lepBas kocMuuyeckasi CKOpOCTb.

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

Tpenue. Buabl Tpenus (moxosi, ckojbkeHus, kaueHus). Cuna tpenusa. Cyxoe TpeHue.
Cuna TpeHUs CKOJIBKEHHUS U cuia TpeHus nokos. Koaddurment tpenus. Cuna ConpoTUBICHUS
P ABUKEHUH TeJla B KUJKOCTH WM rase.

[TocrynaTensHOE U BpamareIbHOS ABMKCHUE aOCOTFOTHO TBEPIOTO Tea.

MoMEHT cuiibl OTHOCHUTENIbHO Ocu BpaimieHus. Ilnedo cuibl. YcinoBusi paBHOBecHs
TBEPAOIO Tea.

TexHuueckue ycTpoCTBAa W MPAKTHUUECKOE IPUMEHEHHE: MNOAUIUIHUKH, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHME Macc B3aUMOJIEHCTBYIONINX TEl.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnosxeHnue cui.

3aBUCHUMOCTH CHJIBI YIPYTOCTH OT AepopMaIiiu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U MAJCHUH.

CpaBHeHME CHUIT TPEHUS TIOKOSI, KAYEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecHst TBEPAOTO Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue nsuxenust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM
obpasrie, oT ux nedopmaruu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJIa, UMEIOIIETO OCh BPAILIEHHUS.

Tema 3. 3axkomusl coxpaneHus 8 mexaHuke

NmMnynbsc MmaTeprallbHOM TOUKH (Tela), CUCTEMbl MaTEpUANIbHBIX TOUEK. IMITyIbC CHIIBI 1
W3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHECHHS UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGota cunbl. MOIIHOCTH CHITBI.

Kunernueckas sHeprusi MarepuaibHOil Touku. Teopema 00 M3MEHEHUM KUHETHYECKON
SHEPTUH.

[Torennmaneuas odHeprus. [loTeHnmanbHas 3HEprus ynpyro aeGopMHUpOBaHHOM
npyxuHbl. [loTeHIInaNbHAs YHEPTHUS Tella BOIU3H MOBEPXHOCTH 3EMITH.

[loTeHunanpHble U HEMOTEHIMANbHBIE CUIIBL. CBS3b PabOTHl HEMOTEHIUANBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.



TexHudeckue yCTpONHCTBA U IPAKTUYECKOE NIPUMEHEHHE: BOAOMET, KONEP, NPYKUHHBINA
MACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[lepexon moTeHNIMAIBLHON YHEPTHH B KHHETUUYECKYIO H OOpaTHO.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydyenne abCONIOTHO HEYHNPYroro yjaapa C IMOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsizu pabOThl CHIIBI C MU3MEHEHHEM MEXaHHYECKON SHEepPruu Teia Ha
IIpUMeEpE PacTHKEHUSI pE3UHOBOTO JKI'yTa.

Pazgen 3. MonekynsipHas pu3nka U TEpMOIUHAMUKA

Tema 1. OcHosbl MONEKYIAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE  TOJIOKEHUS  MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM U HMX  OIBITHOE
obocHoBanue. bpoyHoBckoe nBuxenue. Jduddys3us. Xapakrep ABWKEHHS W B3aUMOICHCTBUS
YacTull BemecTBa. Moienu CTpOoeHUs Ta30B, )KUIKOCTEH U TBEPIBIX Tel U 0ObICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonamdecTBo BemecTsa.
[TocTostnHas ABoraspo.

TenoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenscus.

Mopenb uneanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH
ueanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHUYECKOM SHepruu
TEIJIOBOTrO JIBM>KeHHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Janbrona. M3omporiecchl B ueaqbHOM rasze C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe nmpeacraBieHne U30MpOLECCOB: U30TEPMA,
n30x0pa, nzobapa.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Jlemoncmpayuu

OnbIThl, TOKa3bIBAIOLIME JAMCKPETHOE CTPOEHHME BEIIeCTBa, (GOoTorpapuu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUH.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKECHHUSI.

Mogpens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HIUTFOCTpUPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCyza.

OnbIThI, WJUTIOCTPUPYIOIINE YPaBHEHUE COCTOSHUS M1€aJIbHOTO ra3a, H30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

OmpeneneHne Macchl BO3/AyXa B KJIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHHH 00bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMeTpaMU COCTOSTHUS pa3peKeHHOI o Ta3a.

Tema 2. Ocrosbl mepmoOUHAMUKU

TepmoauHamMuueckass cuctemMa. BHYTpeHHSS SHEPrus TEPMOAMHAMUYECKON CUCTEMBI U
cnocoObl e€ u3meHenus. KoauuecTBo TemaoTel U padoTa. BHyTpeHHss1 SHEprHsi OAHOATOMHOIO
U7eanbHOro raza. Buasl Teronepenaun: TeIIONPOBOAHOCT, KOHBEKIUS, U3Ty4eHHE. Y eJIbHas
TEIIOEMKOCTH BellecTBa. KoM4yecTBO TEMIOTH! IPU TEIUIONEPEIAYE.

[Tonsitue 06 ammabatHom mpouecce. llepBoiit 3akoH TepMoauHaMuku. [Ipumenenue
NEpBOTO 3aKOHA TEPMOJMHAMUKH K H3omporeccaM. I'paduyeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh IPOIIeCCOB B MPUPO/IC.

TernnoBbie MammHbL. [IpUHIMITEI 1EHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus 3HEpPruu
B TEIUIOBBIX MamuHax. Koaddunuent nonesHoro aeiictus TermiaoBoi MamuHel. [{ukn KapHo n
ero Ko3((UIMEHT MOJE3HOT0 IEHCTBHS. JKOIOTHYECKHE MPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpoWCTBA M IPAKTHYECKOE IPUMEHEHHE: [BHUraTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAULIMOHED.



Jlemoncmpayuu

N3meHneHrne BHYTpEeHHEHW SHEpruu Teja MPU COBEPIIEHUU paldOTHI: BBUIET MPOOKH W3
OYTBUIKH TIOJl JIEHCTBHEM CXKaTOr'0 BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAITNSA).

W3meHeHne BHyTpeHHEHN 3HEepTruu (TemMIepaTypsl) Teja Ipy TeIUIonepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3/IyXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOPaHusl, pEaKTHBHOT'O IBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Aepecamuvie cocmosinus eewgecmsa. Dazosvie nepexoovl

[TapoobOpa3zoBanue u KoHAcHcanus. McmapeHune wu  kumneHue. AOCONIOTHAS W
OTHOCHUTEIIbHAs BIKHOCTh BO31yXa. HachblmeHnHblil nmap. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT JaBJICHMUSL.

Tépmoe Ttenmo. Kpucramimyeckue u amopdubie Tena. AHH30TPONUS CBOHCTB
kpuctayios. JXXuakue kpucramisl. CoBpeMeHHble MaTepuaibl. [lnaBieHne U KpucTamiu3auus.
Y aenvHas TerioTa miaaBineHus. Cydomumarusi.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckue yCTpOWCTBAa M IMPAKTHUYECKOE NPUMEHEHUE: THTPOMETP U ICUXPOMETD,
KaJIOpDUMETP, TEXHOJOTMU  IIOJIyYEHUS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHUCIIE
HaHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBILEHHBIX M1apPOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHUs BIaXKHOCTH.

Habntoienne HarpeBaHus U MJIaBIEHUS KPUCTAINIMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. DnexrpoaunaMuka

Tema 1. Dnekmpocmamuxa

OnexTpuzauus Ted. OJEKTpUYEeCKHi 3apsn. JlBa BHAa 3JIEKTPUYECKHX 3apsi/ioB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUYECKOTO 3aps/a.

BszaumopeiictBue 3apsinoB.  3akoH Kynona. TouedHbli  AJIEKTpUYECKUN  3apsia.
Onexkrpuueckoe mnose. HanpsokéHHocTh anekTpuueckoro nossd. IlpuHumn cynepnosunuun
AIIEKTPUYECKUX MoJiel. JIMHNN HanpsHyKEHHOCTHU 3JIEKTPUYECKOT0 MOJIs.

PaGora cun oanekrpoctarudeckoro mons. Ilorenimuman. Pa3HOCTh MOTEHIMAJIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM IoJie. J(uaaexTpuueckas NpoOHUIaeMOCTb.

OnekrpoémkocTh. KoHzmeHcarop. DHeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEprus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHnuyeckue ycTpoilcTBa M IPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE DJIEKTPOnpHOOpOB, KOHAEHCATOP, KOMHUPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUIL ACUCTBUS JIEKTPOMETPA.

B3anMopeicTBre HasIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JI€ 3apKEHHBIX TEIl.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DnexTpocTaTUuecKas 3aluTa.

JIMDIEKTPUKH B 3JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIAAM IIJIACTHH,
PAcCCTOSIHUS MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa.



Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosanusiii snekmpudeckuti mox. Toxu 6 pazniuuHvlx cpeoax

DNEeKTPpUYECKHUI TOK. Y CIIOBUSI CYIIECTBOBAHUS AIEKTPUUECKOr0 TOKa. VICTOUHMKHM TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hanpsioxenue. 3akon OMa 115t ydacTKa Lenu.

DNeKTpruYecKoe CONPOTHUBIICHUE. VY nensHoe CONPOTHUBJICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

PaGora anekrpudeckoro Toka. 3akoH J[xoymns—JIenia. MOMIHOCTB 3NEKTPHUECKOTO TOKA.

DNEeKTpOoABMKYILAs CHJIa U BHYTPEHHEE CONPOTHBIICHHE MCTOYHMKA TOKa. 3akoH Oma
JUTSL TIOJTHOM (3aMKHYTO#) 35iekTpruyeckoi nenu. Koporkoe 3ambikaHue.

ONEeKTpoHHAas MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTb CONPOTHBIICHUS
METaJUIOB OT TemMneparypsl. CBEpXIPOBOANMOCTb.

DneKkTpruyecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[MonynpoBonnuku. CoOCTBEHHass W MPUMECHas TMPOBOJUMOCTH IMOJIYIPOBOIHUKOB.
CsaoiicTBa p—n-niepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DNEeKTpUYECKH TOK B pPacTBOpax M pacijiaBax 3JIEKTPOJIUTOB. IJIEKTPOIUTHUECKAS
Juccoruanus. DIEeKTPOIIn3.

OnexTpuueckuid TOK B razax. CaMOCTOSITENBHBIM W HECAMOCTOSITEJIBHBIM paspsi.
Monnus. [lnazma.

TexHudeckue yCTpOMCTBA M TMPAKTUYECKOE TNPUMEHEHHE: aMIepMETp, BOJIBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIE MPUOOPHI, SIEKTPOOCBETUTEIbHBIC
npuOOpBEI, TEPMOMETP CONPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaAIpsHKEHUS.

3aBUCHMOCTh COIPOTHBIICHUS HWJIMHIPHUYECKUX TPOBOJHUKOB OT JUIMHBI, TUTOLIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmernianHOE COeTMHEHUE TTPOBOTHUKOB.

[IpsiMoe n3MepeHue 3NIEeKTPOABUXKYILIEH Cuibl. KOpOoTKOe 3aMblKaHUE TajJbBAHUYECKOTO
AJIEMEHTA U OlIEHKAa BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCHMOCTb CONPOTUBIIEHUS METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3IEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OHOCTOPOHHSISI TPOBOUMOCTH MO/,

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne cMemanHOTO COSTMHEHUS PE3UCTOPOB.

N3mepenne SIEKTPOABMKYILIEH CHUJIBI  HMCTOYHHMKA TOKA M €r0 BHYTPEHHETO
COTIPOTHUBIICHUS.

Habmonenue anekrponusa.

MexnpenMeTHBIE CBSI3U

Nzydyenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C Y4ETOM
COJIEPXKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH, OWOJOTUM, XWUMUH,
reorpauu ¥ TEXHOJOTHH.

Meocnpeomemnvie nousmus, CBS3aHHBIE C W3yYE€HHEM METOJOB HAYYHOTO TO3HAHUS:
sBIICHUE, HAy4YHBIH (DakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
SKCHEPUMEHT, MOJAECINPOBAHNE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHCTEMbl ypaBHEHWHW, JHWHEWHas QyHKIUs, mapadona,
runep6ona, ux rpaduku U CBOWCTBA, TPUTOHOMETpHUUYECKHEe (PYHKIMU: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO, BEKTOPHl M HUX MPOEKIHMH HAa OCHU
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.



Buonoeusn: Mmexannueckoe JABMKEHHE B KUBOU mpupoae, 1uddysus, 0cMoc, TEII000MEH
JKUBBIX OPraHU3MOB (BHJbI TEILIONEPEayu, TEIJIOBOE PABHOBECHE), SJIEKTPHUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, YKUJIKOCTEH W Ta30B, BJIEKTPHUUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JUCCOLUALINS, FaJIbBAHUKA.

T'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHKe JBUKEHUN C UCIOJIb30BAHUEM MEXAHHU3MOB, YUET TPEHUS
B TE€XHUKE, MOJIIMITHUKU, WCIIOJIb30BAaHUE 3aKOHA COXpPAHEHUs HMMITYJIbCa B TEXHUKE (pakeTa,
BOJAOMET M Jpyrue), JBUTATEeb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJYyYEHUs] COBPEMEHHBIX MAaTepUajIoB, B TOM YHCIIE
HAaHOMATEpPUAJIIOB, M  HAHOTEXHOJOTUH,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AJIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, JJICKTPOHATPEBATEIbHBIC MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC IPUOOPHI, TAIbBAHUKA.
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Paznen 4. DnexkrpoauHamMuka

Tema 3. Macnumnoe none. dnekmpomacHumHas UHOYKYuUs

[TocTostHHBIE MarHuUTHl. B3auMoneicTBHE MOCTOSIHHBIX MAarHuTOB. MarHuTHOE IIOJe€.
Bekrop marauTHONM MHAYKIMU. [[puHIMI Cynieprnio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuu. KapTuHa ATMHUI MarHUTHOW MHIYKUUU TOJISI IOCTOSIHHBIX MAarHUTOB.

MarauTtHoe 1osie IpOBOJHHUKA ¢ TOKOM. KapTrHa JIMHUN MHAYKLIMH MAarHUTHOTO MOJIs
JUIMHHOTO MPSIMOrO NMPOBOJHMKA M 3aMKHYTOT'O KOJIBLIEBOIO MPOBOJHMKA, KATYHIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna AMriepa, €€ MOJyJIb M HAallpaBIICHUE.

Cuna JlopeHma, e€ Moayinb M HampaBlieHHe. [[BikeHHe 3apspDKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cuisl Jlopenua.

SIBneHue DJIEKTPOMArHUTHOM MHAYKIMHU. I[IOTOK BEKkTOpa MArHUTHOM WHIYKIUU.
DIEKTPOABMKYILAsA CUJIA UHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHaykuuu dapanes.

BuxpeBoe snexTpuueckoe moje. DNEKTPOABIIKYILAsS cuja MHAYKUUU B MPOBOJHUKE,
JBIKYIIEMCS IIOCTYNATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HME CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpoilcTBa W NPAKTUYECKOE MPUMEHEHHE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThI, AJIEKTPOJIBUTaTelb, YCKOPUTENHU 3JIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AJIEKTPOHHOTO My4YKa MAarHUTHBIM MOJIEM.

JIvHUY MHIYKITUY MAarHUTHOTO TTOJISI.

B3aumopeicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

JerictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOM UHAYKIIWH.

IIpaBuio JleHna.

3aBUCHMOCTD JIEKTPOJBHIKYIIEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKA.

SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHne MarHuTHOTO NOJIsI KATYIIKHA C TOKOM.



WccnepoBanue necTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 31€KTPOMAarHUTHOM MHIYKIUU.

Paznen 5. Konebanus 11 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0anusl

Konebarenbnass cucrema. CBoOogHBIE MexaHMYecKHe Koiebanus. [apmoHuveckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebanuil. IlpyXMHHBIT MasSTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHHMYEeCKHX KojeOanwii. [IpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOJIeOaHUIX.

Koneb6arenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HJI€AJTLHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUSl MEXIYy MEXaHWYeCKUMH U  DIEKTPOMArHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HUICaTbHOM KojeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTryxarolux KoneOaHusAX. BbIHyX/IeHHbIE MEXaHUYECKUE KOJICOAHMUS.
Pe3onanc. BeiHyXIeHHBIE JIEKTPOMArHUTHBIE KOJIEOAHUSI.

[lepemennblii Tok. CHHYCOUJANIbHBIN IIEPEMEHHBIH TOK. MOLIHOCTh EPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IIponsBoacTBo, mepemada M MOTPEOICHHE AIEKTPHUECKOW SHEPTHUU.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
AJIIEKTPOIHEPTUH B TIOBCEAHEBHOM JKU3HHU.

TexHuueckue yCTpoOCTBA M NPAKTUYECKOE MPUMEHEHUE: 3JIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

UccnepoBanme  mapameTpoB — KojeOaTelbHOM  CUCTEMbl  (NPYKMHHBIA WA
MaTeMaTUYECKUN MasTHUK).

HabGmronenue 3aryxaronux Kojie0aHu.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6mnronenue pezonanca.

CBOOOIHBIE ANMEKTPOMArHUTHBIE KOJIeOaHus.

OcnumiorpaMmbl - (3aBUCUMOCTH  CHJIBI TOKA M HAIPSDKEHUsT OT BPEMEHHU) IS
AIIEKTPOMATrHUTHBIX KOJCOAHUH.

Pe3onanc mpu mocienoBaTeIbHOM COSAMHEHUN PE3UCTOPA, KATYIIKH MHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monenb TUHUY 37EKTPOIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCHMOCTH TEpUOa MaJIbIX KOJIEOAHUN TPy3a HA HUTH OT JITMHBI HUTH
Y Macchl rpysa.

HccnenoBanne mnepeMEeHHOr0 TOKa B I€NM M3 IMOCIEAOBATEIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpoOMAcHUMHbLE GONHbI

MexaHnuyeckue  BOJIHBI,  yClIOBUS  pacnpocTpaHeHus.  [lepuon. Ckopoctb
pactpocTpaHeHus W JJIMHA BOJHBL [lomepeunble w mpoaoibHbIE BOJHBIL. WHTEepdepeHuus u
TG paKIUs MEXaHUIECKUX BOJH.

3Byk. CkopocTh 3ByKa. I poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTpOMarHUTHbBIE BOJHBI. Y CJIOBHUS U3JIYUYEHUs SJEKTPOMArHUTHBIX BOJIH. B3amMHas
opueHtauusi BeKkTOopoB E, B, V B snexkrpoMarHuTHON BoJiHE. (CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJOMIIeHUe, TMosipu3anus, audpaknus, wuHtepdeperims. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[llxana sneKTpoMarHUTHBIX BOJH. [IprMeHEHHE AIEKTPOMATHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUUMIBI paIUOCBS3U U TelleBUACHUS. Pagronokanus.

DJIEKTPOMArHMTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.
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TexHnyeckue ycTpoilcTBa M MPAaKTHUUYECKOE MPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTUKA B TEXHUKE W MEAMIIMHE, pajap, pajuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacrpoCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmromnieecs Teno Kak HCTOUHUK 3BYyKa.

HaGnronenue oTpaxeHus U MPeIoMIICHUS MEXaHNUECKUX BOJIH.

Habmonenue untepdepeHnu u AMPpakiuy MEXaHU4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u TPOMKOCTH 3BYKAa W BBICOTHI TOHAa C aMIUTUTYJOM W 4YacCTOTOMN
KOJICOAHUH.

HccnenoBanne CBOWCTB  AJMEKTPOMArHUTHBIX BOJIH:  OTPaKE€HHE, IPEIOMIICHHE,
noJsipu3anus, Tupakuus, HHTepdHepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. I[IpsMonuHerHOE pacnpoOCTpaHEHUE CBETA B OJHOPOAHOMN
cpene. JIyu cera. ToueyHblli HCTOYHHK CBETA.

OtpaxeHue cBera. 3aKOHbI OTpaxkeHHs cBeTa. IlocTpoeHne u300pakeHUN B IIIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akOHBI TNPETOMJICHUS CBeTa. AOCOJIOTHBIM TIOKa3aTelb
npenomiieHusi. [lonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yron MONMHOrO BHYTPEHHETO
OTpaKEHHUS.

JHucnepcus cBeta. CrnoxkHbIi cocTaB Oesoro cBera. LIBer.

Cobuparonue U paccerBarolie JHUH3bL. ToHKas nuH3a. POKYyCHOE pacCTOSHUE U
ONTHYECKas cuijia TOHKOM JuH3bL. [locTpoeHue n3obpakeHuil B COOMPAIOIINX U pPaCcCEHBAIOIIUX
nuH3ax. QopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wutepdepennust cBera. KorepeHTHblE WMCTOYHUKU. Y CIOBUS
HaOJI0IeHNsI MAaKCUMYMOB U MUHUMYMOB B MHTEp(EPEHLIMOHHOM KapTHHE OT JIBYX CHH(a3HbIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpakius cBeta. [JudpakuuoHHas pemérka. YcinoBue HAOMIOACHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PPAKIIMOHHYIO PEIIETKY.

[Tonapuzanus ceera.

TexHnueckue ycTpoiicTBa M MPAKTUYECKOE NPHUMEHEHUE: OYKH, Jiymna, ¢oToarmapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAs ONTHKA, AU(paKIMOHHAS
pemETKA, TOJISTPOUSI.

Jlemoncmpayuu

[IpsimonuHeitHOEe pacmpocTpaHeHue, OTpa)XKeHHe U IpesomiieHHe cBerta. OmnTuueckue
pUOOPBHI.

[TonHoe BHyTpeHHEe oTpakeHue. MoJiesib CBETOBO/IA.

HccnenoBanue cBOMCTB N300payKeHHI B JIMH3AX.

Moaenu MUKpPOCKOIIA, TeIECKOMa.

Habmonenue untepdepeHInm cBera.

Ha6mronenue qudpakiuum cBera.

Habmtonenue nucnepcuu cBeta.

[TonydyeHue cekTpa ¢ HTOMOIIbIO MPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOILIBIO AU(PPAKIIHOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

W3mepenue nokaszarens IpeaoMIeHUs CTEKIIa.

HccnenoBanue cBOMCTB N300payKEHHIA B JIMH3AX.

HaGmronenue qucnepcuu cBerta.

Pa3nen 6. OcHOBBI crieMaIbHOW TEOPUU OTHOCUTEIBHOCTU
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I'paHuLBI MPUMEHMMOCTH KJIACCUYECKOM MexaHUKH. llocTymarsl crienuanbHONM TEOpUHU
OTHOCHUTEJIBHOCTH: HMHBAapPUAHTHOCTh MOJYJII CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCHUTEJIBHOCTH DMHILTEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHUE BPEMEHH U COKPAILEHUE JJIUHBI.

DHeprus U UMIYJbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € YHEPrUel U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIbI. DHEPTHUsl IOKOSL.

Paznen 7. KBanToBas ¢usuka

Tema 1. Dnemenmuol K6AHMOBOU ONMUKU

®otonsl. Popmyina [Tnanka cBs3u 3HEPruM POTOHA C €r0 YACTOTON. DHEPTHSI K UMITYJIbC
dboToHa.

Otkpeitie u wuccienoBanue Goroddpdexra. Ombitel A. I'. CtoneroBa. 3akoHBI
dbotordpdekra. YpaBuenue DitHmreitHa 115 hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Oneitsl [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckne ycTpoOHCTBAa M MPAKTUYECKOE MPHUMEHEHHE: (HOTODIIEMEHT, (POTONATUHK,
coNHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

CBeToauOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnwiTel Pesepdopna mo paccesHuto o -gactui. [Lranerapras
mogens atoMa. Iloctynatel bopa. M3nydyenue u nornomeHue GOTOHOB MpHU Hepexoje aToMa ¢
OJIHOTO YpOBHSI SHEpruum Ha jApyro. Buasl cnexktpoB. CrnekTp yYpOBHEW 3HEpruuM aroma
BOZOpOAA.

BosiHoBBIE cBOMcTBa yacTull. Bomuel ae bpoins. KoprnycKymspHO-BOITHOBOM Tyanu3Mm.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyUEHHE.

TexHudeckue yCTpOMCTBA W IPAKTHYECKOE IPUMEHEHHE: CHEKTPAJIbHBIA aHAIU3
(criekTpocKoI), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

HaGnroneHue nuHeyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HalGmronenne nuHeH9aToro crekTpa.

Tema 3. Amommnoe s0po

OKCHEPUMEHTHI,  JOKa3bIBAIOIIME  CIOXKHOCTh  CTpoeHHMs  sjapa.  OTKpeITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeeneHuo cocTaBa paaloakTUBHOTO H3ITyYeHHUS.
CaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OTtkpbiTHEe TIpoTOHa M HeWTpoHa. Hykionnas monens snapa ['eiizenGepra—lBaHeHKo.
3apsn sapa. MaccoBoe uucio siapa. M30Tornsl.

Anbda-pacniaa. DneKTpOHHBIH U NO3UTPOHHBIN Oera-pacnan. ['amma-uznyuenue. 3akoH
PaAMOAKTUBHOIO pacnajia.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT Macch sapa.

S nepubie peakuuu. JleneHue u CUHTES AIEP.

Snepubiii peaktop. Tepmosimepusiii cunTe3. IIpobimembl UM NEPCHEKTHBBI  AACPHON
SHEPIreTUKU. DKOJOTUYECKHE ACTIEKTHI SIEPHON SHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTop1 HaONIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

@dyHnaMeHTaIbHBIE B3aUMOACHCTBU. EAMHCTBO (DPM3NYECKOI KapTHHBI MHpA.
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TexHudeckue yCcTpOHCTBA U MPAKTHUECKOE NPUMEHEHHE: NO3UMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3HUPYIOLIUX YACTHUII.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpekoB acTuil (110 TOTOBBIM (oTorpadusim).

Paznen 8. DieMeHTH aCTPOHOMHUU M aCTPOPHUIUKU

Otanbl  pa3BUTHS acTpoHoMuHU. [IpukiiamHOE W MHPOBO33PEHUECKOE 3HAYEHUE
ACTPOHOMHUHU.

Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/1bl, IIIAHETHI, UX BUIUMOE ABH)KCHHUE.

Conneynas cucrema.

Comnnne. CosHeuHass akTUBHOCTh. Mctounuwk sHeprun CosiHIIA U 3BE3MA. 3BE3NBI, HX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CHEKTpalbHBIA KilacC — CBETUMOCTbY». 3BE3IbI
[JIABHOM MOCIEAO0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JIg 3BE3] IJIABHOU
nocjea0BarenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXO0KICHUH U 3BOIoUMU CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama ['anaxtuka. [lonoxenue u npuwxenue ConHua B ['anmaktuke.
Tunel ranaktuk. Paguoranaktuku v kBa3apbl. YEpHBIE IbIPHI B APAX TAIAKTHUK.

Bcenennas. Pacmmmupenue Bceenennoil. 3akon Xa006ma. PasOeranue ramaktuk. Teopus
Bonbuioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HabmntoneHuss HeBOOPYKEHHBIM I'JIa30M C UCIOIb30BAHUEM KOMITBIOTEPHBIX MPUI0KEHUH
JUISL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nonymapus u sipkue 3BE3/1bl.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro Ilyrtu.

Ob6o0m1aroriee MOBTOPEHUE

Ponp ¢u3uku u acTpoHOMHUM B SKOHOMHUYECKOW, TEXHOJOTMYECKOW, COIMAIBLHON M
THYECKON cdepax [esATeTbHOCTH 4YeJIOBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHMU B
COBPEMEHHOM HayyHOW KapTHUHE MHpa, pOJb (U3NUECKOll Teopud B (OPMUPOBAHUU
npecTaBiIeHuit 0 PU3NYECKON KapTHHE MUpPa, MECTO (PM3UYECKOM KapTHHBI MHUpa B O0LIEeM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIEHUIN O IPUPOIE.

Me:xnpeaMeTHbIE CBSI3U

N3ydyenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 kiacce ocymiecTBisercs ¢ y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpadu U TEXHOJIOTHH.

Mescnpeomemuvie nowamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYYHOIO IO3HAHMSL:
ABJIEHUE, Hay4yHbIH (akT, rumores3a, (Qu3uyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIOJEHHE,
AKCIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHHM, TpUTOHOMETpUYeckrue (QyHKLIUHU: CUHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOU3BOIHBIEC 3JEMEHTApPHBIX (DYHKLHUH,
NPU3HAKYU TIOJO0HS TPEYTOJIbHUKOB, ONPEIeIeHUE IUIOIaIU MIIOCKUX Uryp U 00bEMa Ted.

buonocus: snextpuyeckue sBIEHUS B KUBOW INpUpPOE, KojiedaTeNbHbIE IBHKEHUS B
JKUBOU TIPUPOJE, ONTHUYECKHUE SBICHUSA B JKUBOW IPUPOAEC, ACUCTBUE paJvalluyd Ha >KUBBIC
OpraHU3MBI.

Xumus: CTpPOEGHHE aTOMOB U MOJIEKYJ, KpUCTaJLIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pelIETKH, CIIEKTPAIbHbIN aHAIH3.

Teoepaghus: MarHuTHBIE TONMIOCA 3eMITH, 3AJIEKH MAarHUTHBIX Py, (OTOChEMKA 3€MHOM
MTOBEPXHOCTH, IPEICKAZAHNUE 3EMIIETPSICCHUII.
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Texnonozus: TMHAN 3JIEKTPONEpEay, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOABUIATENb,
WHAYKIMOHHAS T[e4yb, pajaap, paJuoNpuEéMHUK, TENEBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOCKIIMOHHBIN anmapar, BOJOKOHHAs ONITUKA, COJIHEYHAst OaTapesl.

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

OcBoenue ydyeOHoro mpenmera «®Du3nKa» Ha YpOBHE CpeaHero oluiero oOpa3zoBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MIPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBLIE PE3VYJIbTATBI

JIM4HOCTHBIE Pe3yJabTaThl OCBOEHMsI yuyeOHOro npeamera «Pu3nka» JOJKHBI OTPaKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYHaIOIIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
NO3UIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHMEHTAlui, IO3UTUBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHICKOro  OOIIecTBa,
paciIMpeHue KU3HEHHOI'O OIbITa M ONBITA AESITEIbHOCTH B IPOLIECCE PEATM3aLUU OCHOBHBIX
HAIpPaBIIEHUN BOCIIUTATEILHOMN 1€ATEIHHOCTH, B TOM YHCJIE B YACTH:

1) Tpak1aHCKOTO BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMMO3UIUU OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTI'O YJI€Ha POCCUICKOI0 OOLIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIIEYENIOBEYECKUX T'YMaHUCTHUECKUX M JIEMOKPATHYECKHX
IICHHOCTEIA;

TOTOBHOCTb BECTHM COBMECTHYIO JIESTEIBHOCTh B HMHTEpPECAax IpakJaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aMMOJECHCTBOBATH C COLUAJIBHBIMH MHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMHU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) NaTpUOTHUYECKOTI0 BOCIIUTAHHUSA:

c(OPMHPOBAHHOCTb POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYIapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCUMCKHUX
yu€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUS:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

CIOCOOHOCTh OLIEHMBATh CUTYAILIMIO U PUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUEHOTIO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYyIIETro;

4) 5CTETUYECKOTr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYLIETO
¢u3nveckoil Hayke;

5) TpyIOBOTO BOCITUTAHUS:

UHTEpEC K Pa3NUuHbIM chepaM MpodecCHOHATBHOW JesTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHUKOW, yMEHHE COBEpPINAaTh OCO3HAHHBIM BBIOOP Oymymien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U caM000pa30BaHUIO B 00sacT (GU3HUKHU Ha
MPOTSKEHUU BCEU KU3HU;

6) PKOJIOTUYECKOTO BOCITUTAHUS:

c(OPMHPOBAHHOCTh HKOJOTHUECKOW KYJIbTYphl, OCO3HAHHE TJI00ATBHOIO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYLICCTBICHUE ACUCTBUU B OKPYKAIOLIEH Cpelle Ha OCHOBE 3HAHMS
1eyield yCTOMYMBOrO pa3BUTHUS YETIOBEUYECTBRA;
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pacuipeHre OmbiTa JAEATENIbHOCTH HSKOJIOTMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUH 10 PU3MKe;

7) IEHHOCTH HAYYHOTO ITO3HAHMS:

cOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHME LIEHHOCTH HAyYHOU JeSITEIbHOCTH, TOTOBHOCTD B IIPOLIECCE U3YyUCHUS (PU3UKH
OCYILECTBIISATH MPOCKTHYIO M UCCIIEAOBATEIBCKYIO NESATEIbHOCTh MHANBHIYaIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3VJIbTATbI

[To3HnaBaTenbHBIE YHUBEPCATBHBIC YI€OHBIC JCHCTBUS

bazoBbie noruyeckue AeCTBUS:

CaMOCTOSITENILHO (DOPMYIHPOBATh M aKTyaJIM3MPOBATh MPOOJIEMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

OTIPEIEIATH LU IEITeIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TOCTHHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PAcCMaTPUBAEMBIX (PU3UYECKUX
SIBJICHUSIX

pazpabarbiBaTh IUJIaH pelieHus MnpoOJeMbl C  Y4ETOM aHalu3a HMEIOLUXCS
MaTepHaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESTEIbHOCTb, OLIEHUBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM,
OIICHUBATh PUCKHU IMOCIIECACTBUI JAESITEIBHOCTH;

KOOPJIUHUPOBATh W BBINOJHATH pPabOTy B YCJIOBHUSX pPEaAlbHOTO, BUPTYAJIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

bazoBeie nccnenoBaTenbCKue 1EHCTBUS:

BIIa/IETh HAYYHON TEPMUHOIOTHEH, KIIOYEBHIMU MOHITUSIMH U METOAaMU (pu3mdeckoi
HayKH;

BIIa/IETh HAaBBIKAMU Y4E€OHO-HCCIIEI0BATENbCKOM U MPOSKTHOW JEATENIBHOCTH B 00JacTH
(bU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY METOJIOB PEIICHUS 3a/1a4
bu3UYECKOTo coAepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BIIQJIETh BUJAMU JICSITEIBHOCTA TIO TMOJYYEHUI0O HOBOTO 3HAHMsI, €r0 WHTEPIpPETAIlHH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMUYHBIX YYE€OHBIX CHUTYyallUsX, B TOM 4HCIE TNpU
CO3/ITaHUHU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh NPUYMHHO-CJIEICTBEHHBIE CBSI3M W AKTYaJIU3MpPOBaTh 3a7ady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOAUTh apryMEHThl IS JIOKAa3aTelIhCTBA CBOUX YTBEPXKICHU,
3a/1aBaTh NapaMeTPbl U KPUTEPUH PELICHUS;

aHAIM3UPOBATh TIOJYYEHHBIE B XOJI€¢ pEIICHUs 3a7a4yd pPe3yJbTaTbl, KPUTUUYECKH
OIICHUBATH UX JOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEIbHON AESITETHLHOCTH, B
TOM YHCJIC TIPU U3YICHUH (PU3HKH;

JaBaTh OIEHKY HOBBIM CHTYAIUsM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT,

YMETh NIEPEHOCHUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEIEATETbHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]]a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabota ¢ nuadopmanmeii:

BIIQ/ICTh HABBIKAMU MONTY4YeHHs] WHYOpMAUU HU3UYECKOTO COACPIKAHUS U3 UCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TMOWMCK, aHAIMW3, CHUCTEeMaTHU3alHIi0 U
WHTEPIIPETANNIO HHPOPMAIIMK Pa3INYHbIX BUIOB U (HOPM MpeacTaBIcHUS;

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

UCIIOJIb30BaTh CpeACTBa WH(GOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJIOTUNA B
pelIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX 3a/ad C COOJIOICHHEM
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TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacHOCTH;

Co3/laBaTh TEKCThl (PU3MUECKOTO COJAEpXKaHHMsI B Pa3IUYHBIX ¢dopmarax C y4EéToM
Ha3HayeHus: WHGOpPMalMKM M 1EJNEeBOM ayAUTOPHM, BBIOUpas ONTUMaJIbHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaIU3aLUH.

KoMMyHHKaTHBHBIE YHUBEpPCATbHbIC YUEOHbBIE 1EHCTBUSA:

OCYIIECTBIIATH OOLIEHHE HA YPOKaX (PU3MKH U BO BHEYPOUHOH /1S TEIBHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIMi U CMATYaTh KOH(GIUKTHL;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C MCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEICTB;

IIOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIBHON padOThI;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUN C y4€TOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4ieHa KOJUIEKTHBA,

NPUHUMATh L€ COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBATH M KOOPIMHHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHUCTBUH, PaCIpelesiATh PO C Yy4ETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3ylbTaThl COBMECTHOU pabOTHI;

OLICHHMBATh Kau€CTBO CBOEIO BKJIAJIAa U KaXJA0I0 y4aCTHUKA KOMaH/bl B OOIUI pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IpeaaraTb HOBbIE IIPOEKTHI, OLIEHUBATh WJEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETMYECKOE IIOBEJACHHUE B PA3JIMYHBIX CUTYaLMsIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATHBHBIM.

PerynsatuBHble yHUBEpCaIbHbIE yUE€OHbIE 1EHCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JaCTH (U3UKH U
ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELICHMs] pacu€THBIX M KayeCTBEHHBIX 3a/ay, IJIaH
BBIMOJIHEHUS] MPAKTUYECKOH paboThl ¢ Y4ETOM HMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;

JlaBaTh OLEHKY HOBBIM CHUTYAIIHIM;

paciupsaTh paMKH1 y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNOUYTEHUN;

JieNaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceds OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHHWIO W TPOSBICHHUIO JSPYIULNMH B 007acTH (DHU3UKH,
MOCTOSIHHO IMOBBIIIATh CBOM 00pa30oBaTeIbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTpPOJIb, IMOLMOHATILHBIM HHTEIJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTh KOPPEKTUBBI B JIEATENBHOCTh, OICHUBATH
COOTBETCTBUE PE3YNIHTATOB LEJISIM;

BJIaJIeTh HaBbIKaMM MTO3HABATENBHOM pedieKCuU KaKk OCO3HAHUS COBEPILAEMBIX JeHCTBUI
Y MBICJIUTENBHBIX IPOIIECCOB, X PE3YJIbTATOB U OCHOBAaHUI;

UCIOJIb30BATh MPUEMBI pedIeKCHUH IS OLIEHKH CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATH PEIICHUS 10 UX CHHXKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPHU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATHh MOTHBBI U aPTYMEHTHI IPYTHX MPH aHAIH3E PE3YyIbTaTOB ACSITEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B nporecce mocTHKEeHUS! TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS NMPOrPAaMMBI 1O (PHU3UKE
Ul YpOBHSI  cpemHero oOmero oOpa3oBaHus y OOy4YalOIIMXCS  COBEPIICHCTBYETCS
HMOIMOHAIBHBIA UHTEIUIEKT, MPEANOIaralonni choOpMHUPOBAHHOCTS!

CaMOCO3HaHUSs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAILHOE COCTOSIHHE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHATILHON Cephl, ObITh YBEPEHHBIM B cebe;
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CaMOpETyJINPOBaHUs, BKJIFOYAIOLIEr0 CaMOKOHTPOIIb, yMeHue [IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHE, CIIOCOOHOCTh aJalTUPOBAaThCS K SMOLMOHAIBHBIM
U3MEHEHUSAM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHBAalLlUM, BKJIIOYAIOIIECH CTPEMIICHHE K IOCTMIKCHHMIO LIEJIM U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIIATUH, BKIIIOYAIOILEH CIIOCOOHOCTh MOHMMAaTh SMOLIMOHAIBHOE COCTOSIHUE JAPYIHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOLIMX CIIOCOOHOCTh BBICTPAUBATh OTHOILEHHS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

I[NPEAMETHBIE PE3VIJIBTATDBI

K xonuy oOyuenus B 10 kiacce npeMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHHUI:

JEMOHCTPHPOBATh Ha MPUMEpPaxX PoJib U MECTO (PU3UKU B (POPMHPOBAHUU COBPEMEHHOMN
Hay4yHOW KapTHHBI MHMpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU M TE€XHOJOIMH, B IPAKTHYECKON
JNeITEeIILHOCTH JIFOICH;

YUUTHIBaTh T'PaHMLIbI NPUMEHEHUs H3YYEHHBIX (U3NYECKUX MoOJesIel: MaTepualibHas
TOYKa, UHEpLUUAIbHAs CHUCTEMa OTCU€Ta, aOCOJIOTHO TBEPIOE TENIO, UACAIbHBIA ra3, MOJIENIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TEJ, TOUCYHBIN DJIEKTPUUYECKUM 3aps] NPU PELIECHUU
du3nUecKux 3a1a4;

pacrio3HaBaTh (U3MUECKUE SIBIEHUS (MPOLECCH) M OOBSICHATh MX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHHUS BELIECTBA M 3JIEKTPOJUHAMHUKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHENHHOE MBI)KEHHE, CBOOOJHOE NaJeHue Tell,
JIBIDKCHUE TIO0 OKPY)XKHOCTH, WHEpIHMs, B3auMojeicTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUJIKOCTeW M TBEPIBIX Tesl, U3MEHEHHEe 00BbEMa Tel NpU HarpeBaHUU
(oxJ1aXx/1eHNnN), TEMJIOBOE paBHOBECHE, HCIIApEHUE, KOHIEHCAlUs, IJIaBJIeHHE, KpUCTAIIN3aIus,
KHUIIEHUE, BIAKHOCTH BO3]lyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIy IapamMeTpaMHu COCTOSIHMSI ra3a B H30Ipoleccax, JJIEKTpU3alus Ted,
B3aMMOJEICTBHE 3aps10B;

ONMCHIBATh MEXAHMUYECKOE JABM)KEHUE, UCIOJIb3Ysd (U3NYECKUE BEIMYMHBI: KOOpAUHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Chjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NOTEHLUAlbHAs DSHEPIUs, MeXaHHueckas pabdoTa, MeXaHMUYecKas MOIIHOCTb; IMpHU
OMHCAaHUM TPABWJIBHO TPAKTOBaThb (U3UUECKUN CMBICI HCHOJIB3YEMbIX BEIMYUH, HX
0003Ha4YeHHs U €IMHUIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMM,

ONMCHIBATh H3YYEHHBIEC TEIUIOBbIE CBOMCTBA TEJl M TEIUJIOBBIE SBJICHHS, HCIOJb3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUWE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTHU4YHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSsSI dHEprus, pabora rasza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATENIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHUI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O0O0O3HAYeHWS U EIUHMIBI, HAaXOJIUTh (QOPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTUMHU BEITUYUHAM;

OIMCHIBAaTh M3yYEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKHE SBIICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, SJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TI0JIS, IOTEHIMAJ, PA3HOCTh IOTEHIHWAIOB;, IPU ONUCAHWM IIPABHIIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT HCIIOJIB3YEMbIX BEIMYUH, UX OO0O3HAUCHUS M EIMHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMH BEJIMUYUHAMY;

aHAJM3UPOBATh (PU3MUECKUE TPOLECCHl U SBICHUSA, UCHOJb3Yysd (PU3MUECKHE 3aKOHBI H
NPUHIUIBL: 3aKOH BcemupHoro TtaroteHus, [, Il u Il 3akonst HbroTOHa, 3aKOH cCOXpaHEHHs
MEXAHUUYECKOM dHEPIuu, 3aKOH COXpPAaHEHUS! MMITYJIbCa, IPUHLUI CYNEPIO3UIUNA CUJI, TIPUHLIUIT
paBHOIIPABUS MHEPLUAIBHBIX CHCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
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BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETMYECKOW DHEPIUM TEILUIOBOTO JABUKECHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIlepaTypoi, MEepBbIil 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHHUs
JNIEKTPUUECKOrO 3apsijia, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHLUIBI JCHCTBUS MAaIIWH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyarh yCJIOBUA UX O€30I1aCHOIO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KU3HUY;

BBIMOJIHATh AKCIEPUMEHTHI 0 MCCIIEOBAHUIO (U3NYECKUX SBICHUI M IPOLECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH, @pu 3ToM  (OpMYIHPOBATH
npoOiemy/3agady M THIOTE€3y Y4eOHOro OSKCIEPHUMEHTa, coOupaThb YCTAHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BHIBOBI;

OCYILIECTBIATh TMPSIMbIE M KOCBEHHBIE HM3MEpPEHHS (DU3MYECKHX BEJIWYMH, TPU 3TOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HUCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIeIoBaTh 3aBUCHUMOCTH MeXAy (GU3NYECKHMMHU BEIMYMHAMU C HCHOJIb30BAHHUEM
OpSIMBIX M3MEPEHMM, MPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3yJIbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadUKOB, J1€J1aTh BBIBOJbI
10 pe3yJIbTaTaM MCCIIEIOBAHNUS;

coOyroaTh npaBwiia OE30IIaCHOrO TpyJda HpPU IMPOBEACHUU HCCIEAOBAaHHM B paMKax
y4eOHOrO SKCHEPHMEHTa, Yy4eOHO-HCCIENOBAaTEIbCKONH U  IMPOEKTHOW JIESATEIbHOCTH C
UCIOJIb30BAHUEM U3MEPUTENbHBIX YCTPOMCTB U 1aOOPaTOPHOro 000PYAOBaHUS;

pemaTrh pacuy€THBIE 3aJaud C SBHO 33JaHHOM (PU3UYECKOH MOENbI0, HCIONb3Ys
¢u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BbIOUpPATh (PU3MUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIC IS €€ pEelIeHHS,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEAIbHOCTH MOJy4YE€HHOTO 3HaUeHUs (PU3HMUECKON BETUYMHBI;

peniaTh KadyeCTBEHHBIC 3a/1a4d: BBICTPAMBATH JIOTMYECKU HENPOTHBOPEYUBYIO LIEMIOYKY
paccyXIeHU ¢ ONOpOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NUYECKHE SBICHHUS;

UCIOJIb30BaTh IMpPH pelIeHWH Yy4eOHBIX 3aJad COBpEMEHHble HWH(OPMalMOHHBIE
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPUPOBAaHUS, MHTEPIpPETAlMM U IPEJCTaBICHUsS y4yeOHOU u
HAyYHO-MIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHHKOB, KPUTUYECKU
aHaAJIM3UPOBATh MOJTy4aeMyro HH(OpMaIHIO;

MIPUBOJIUTH MIPUMEPHI BKJIa/la POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHYECKHE 3HaHUS MO (U3MKE B TOBCEJHEBHOW JKHU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPHU 0OpaIIeHUH C TPUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOJIEHHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAOIIEH cpelie;

paboTaTe B TpyIlIe C BHIIOJIHEHUEM pPa3IMYHbIX COLHUAIBHBIX pOJEH, MIaHHUpPOBATh
paboTy Tpynmbl, pallMOHAIBHO pACHpeNesTh O0S3aHHOCTH W IUIAHUPOBATh JEATENbHOCTh B
HECTaHJAPTHBIX CUTYallMsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ Ka)XKIOI'O M3 YYaCTHUKOB I'PYIIIBI B
pelIeHne paccMaTpruBaeMOil IPOOIIEMBI.

K xonmy oOyuenus B 11 kiacce npenMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

JI€MOHCTPHPOBATh Ha MpUMepax posib U MecTO (U3UKU B (POPMHPOBAHUU COBPEMEHHON
Hay4YHOU KapTUHBI MHPA, B PAa3BUTHUH COBPEMEHHON TEXHUKH M TE€XHOJOTHH, B NPAKTUYECKON
NeSITebHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTUHBI MUPA;

YUUTHIBaTh TPAHULBI TMPUMEHEHHS] HW3YYEHHBIX (U3MUECKUX MOJeNed: TOYEeUHBIH
JJIEKTPUYECKUN 3apsl, Jyd CBETa, TOYCUYHBIM MCTOYHUK CBETa, SACpHAas MOJEIb aroMa,
HYKJIOHHAs1 MOZIEJIb ATOMHOTO sI/Ipa IIPU PEeLIEHUN (PU3NUECKUX 3a1a4;

pacrio3HaBaTh (U3MUECKUE SIBICHUS (TPOLIECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAaHTOBOW (DU3MKM: 3JIEKTpUYECKas MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XUMUYECKOE, MArHUTHOE JEWCTBUS TOKA, B3aUMOJACHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHAYKIHS, ACUCTBHE MAarHUTHOIO IIOJII Ha IPOBOAHMK C TOKOM M JBIDKYLIMICS 3apsn,
AIIEKTPOMAarHUTHbIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEHHOE paclpoCTpaHEHUE CBETa, OTPaKEHHE,
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npejgomieHue, uHTepdepeHus, Iuppakuus W TOJSApU3alUs CBETa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHre, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJI0pPO/JIa, ECTECTBEHHAs! U UCKYCCTBEHHAsl PallOaKTUBHOCTD;

OINMCHIBATh M3yYCHHBIE CBOMCTBA BelIeCTBa (AJIEKTPUUYECKUE, MarHUTHBIE, ONTHYECKHE,
IIEKTPUYECKYIO ITPOBOAUMOCTD PA3JIUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCHONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHiIa TOKa, 3JIEKTPUUECKOe
HaNpPsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOABUKYIIAs CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTyIIKH, SHEPTHs SJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KosieOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsi] U CUJia TOKa B MPOLECCe FAPMOHHYECKHUX 3JEKTPOMArHUTHBIX
KosieOaHui, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJIA JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIBb3YEMbIX BEIWYHH, HUX OOO3HAUYEHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUECKYIO BEJHMUMHY C IPYTUMHU BEIMYMHAMMY;

OMKCHIBATh HM3yUYEHHBbIC KBAHTOBBIC SIBICHUS W MPOLECCHl, HCHOIb3YS (UINYECKUE
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
uMIyasc (OTOHA, MEpHoJ] TMOoJypacmajaa, SHEPrHus CBSI3U AaTOMHBIX SI€p, NPU OINUCAHUU
IPABWIBHO TPAaKTOBAaTh (U3NYECKUN CMBICI MCIOJIb3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIONINE JaHHYIO (U3HUECKYIO BEIMYUHY C IPYTHUMH
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEITUUMHBI;

aHAJIM3UPOBaATh (U3MUYECKUE TMPOLIECCHl M SBJICHHS, HCIONb3Ys (hU3MUECKHE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHbI IIOCJENOBAaTENIbHOIO U  MapajjIeNIbHOIO  COEIUHEHUS
MPOBOJHUKOB, 3akOH JDkoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM  WHAYKUUH, 3aKOH
IPSIMOJIMHEMHOTO pacHpOCTPAaHEHUsI CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHMe OHHIITeHHa Uit (oTodddeKrTa, 3aKOH COXPAaHEHHs] SHEPrHM, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXpPAHEHMsI DJEKTPUUECKOIro 3apsiia, 3aKOH COXpaHEHHS
MaccoOBOTO 4YMCIA, MOCTyNaTbl bopa, 3aKOH paJMOaKTUBHOTO pacmaaa, MpU 3TOM pas3linyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYEeCKOE BbIpaXXEHHE U YCIOBUS (TpaHMIIbI,
00JacTv) IPUMEHUMOCTH;

OTpe/ENATh HANpaBICHHE BEKTOpa MHAYKIMU MArHUTHOTO MOJISl MPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl JlopeHna;

CTPOMUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBa€MO€e TNIOCKUM 3€pKajioM, TOHKOM JINH301;

BBINOJIHATh AKCIEPUMEHTHI 0 MCCIEJOBAHUIO (U3NYECKUX SIBIEHUI M IPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHHil: Mpu 3TOM  (OpMynIHpoBaTh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro OKCIHEpUMEHTa, CcoOMpaThb YCTaHOBKY M3
MPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTH ONBIT U (POPMYIUPOBATH BHIBO/IBI;

OCYILIECTBIIATh TNpSIMbIE M KOCBEHHBbIE HM3MEpEHHsS (DU3UYECKHX BEJIWYMH, TPU 3TOM
BbIOMpAaTh ONTUMANbHBIN CIOCO0 M3MEpPEHUs M MCIONb30BaTh W3BECTHBIE METObl OLIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH  (U3MYECKUMX BEIMYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUI: NpU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpPOBATH pPE3yJibTaThl MOIY4YECHHOMH
3aBUCUMOCTH (HM3MYECKHX BEIMYMH B BHAE TaOnul © TpaduKOB, JelaTh BBIBOJABI IO
pe3yspTaTaM UCCIIEN0BaHuUs;

coOmofaTh mpaBuia OE30MAaCHOTO TpyAa NpU MPOBEACHUM MCCIEIOBAHUNM B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-UCCIEI0BATENIbCKOM UM IMPOEKTHOW JEATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemaTh pacu€THbIE 3aJaud C SBHO 33JaHHOM (PU3MYECKOM MOMAETbIO, HCIIONb3YS
¢buznyeckue 3aKOHbI ¥ MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4l BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
MIPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEITHYNHBI,

pelaTh KaueCTBEHHbIC 3a/1aud: BBICTPAUBATH JIOTUYECKHM HETPOTHUBOPEUMBYIO LIETIOUYKY
paccyXJIeHU ¢ ONOpOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKHUE SIBICHMUS,
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UCTOJb30BaTh TPU pEIICHHMH Y4YeOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTHH JUIsl TOMCKA, CTPYKTYPUPOBAHMS, WHTEPHIpPETAllMH U MPEICTaBICHUA y4eOHOH u
HAYYHO-TIOMYJISIPHOH HMH(OpMAIUM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OPMALINIO;

OOBSICHSITh, TMPHUHIMITBI JCHCTBUS MAaIIMH, NPUOOPOB U TEXHHUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOIb30BAHMS B IIOBCEAHEBHON KU3HU;

MPUBOANUTH PUMEPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BbACHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJB30BAaTh TEOPETUYECKUE 3HAaHUS N0 (U3MKE B TOBCEIHEBHOW IKU3HU IS
oOecrnieueHus 6€30MacHOCTH MpU 00pallleHnuu ¢ MPUOOPaMH U TEXHUYECKUMHU YCTPOUCTBAMU, IS
COXpPaHEHHS 3I0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO IMOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B TpyHIE C BBINOJHEHUEM Pa3IMYHBIX COIMAJBHBIX pPOJEH, IUIAHUPOBATH
paboTy rpynmbl, palMOHAIBHO PACIPEAETATh OOS3aHHOCTH M IUIAHUPOBATh JEATEIbHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJl€KBaTHO OLIEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB TI'PYIIIbI B
pelIeHNne paccMaTpUBaEMON TPOOIIEMBI.

20



TEMATHUYECKOE INTAHUPOBAHUE
10 KUIIACC

No Haumenosanue pa3zaenoB u tem nporpamMmbl | KonnuectBo yacos DNEeKTPOHHBIE (uudpoBsbie)
1/ Bcero | KonTposbhbie [IpakTnueckue o0pa3oBaTeNbHbIC PECYPCHI
paboTHI paboThI

Paznen 1. DUSUKA U METO/Ibl HAYYHOI'O ITO3HAHUMA

1.1 ®du3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 Bbubnuoreka HOK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 2

Pasznen 2. MEXAHUKA

2.1 Kunemaruka 5 bubnmoreka LHOK
https://m.edsoo.ru/7f41bf72

2.2 | Jlunamuka 7 bubnmoreka HOK
https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubnmoreka HOK
https://m.edsoo.ru/7f41bf72

Wtoro no pazneny 18

Pazgen 3. MOJIEKVIJIAAPHA S ®U3UKA I TEPMOJIMHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM Teopuu | 9 1 bubnmoreka HOK
https://m.edsoo.ru/7f41bf72

3.2 OCHOBBI TEpPMOJMHAMUKHI 10 1 bubnuoTteka HOK
https://m.edsoo.ru/7f41bf72

33 Arperatnble cocTosiHMsS BemiectBa. PazoBeie | 5 bubnuotexa HOK

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

Hroro no paspeny 24

Pasznen 4. DJIEKTPOAIMHAMUKA

4.1 OnexTpocTaThKa 10 1 bubnuotexa HOK
https://m.edsoo.ru/7f41bf72

4.2 IlocTosiHHBINM aneKTpuyeckuii TOK. Toku B | 12 1 bubnuotexa HOK

pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Wroro no pasneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 | 68 3 3

ITPOIT'PAMME
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11 KJIACC

Ne HaumenoBanue  pasgenoB u - TeMm

KoanuectBo yacoB

OnexTpoHHble (mudpoBbIe) 00pa3zoBaTEIbHEIC

/0 | IporpaMmbl Bceero | KonrposbHble [TpakTnyeckue pecypcsl
paboThI paboThI

Paznen 1. SJIEKTPOAMHAMUKA

1.1 MaruutHoe mnozne. OnexkrpoMarHutHas | 11 1 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97¢c
UHYKIMS

Uroro no pazneny 11

Paznen 2. KOJIEBAHU S 11 BOJIHbI

2.1 MexaHuueckue UM JIEKTPOMarHuTHeIE | 9 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97¢c
KoseOaHus

2.2 MexaHuueckue U JIEKTPOMArHUTHBIE | 5 1 bu6nuoreka LIOK https://m.edsoo.ru/7f41c97¢c
BOJIHBI

2.3 OnTuka 10 3 bu6smoreka LIOK https://m.edsoo.ru/7f41c97¢c

Uroro no pazneny 24

Paszen 3. OCHOBBI CITELIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTU

3.1 OcHoBbI CHenualbHON Teopuu | 4 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c97¢c
OTHOCHUTEJIBHOCTH

Uroro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA

4.1 DNEeMEHTBI KBAHTOBOM ONTHKHU 6 bub6mmoreka LIOK https://m.edsoo.ru/7f41c97¢c

4.2 CtpoeHue aToMa 4 bubnuoreka [{OK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE AP0 5 bub6mmoreka LIOK https://m.edsoo.ru/7f41c97¢c

Wtoro no pazneny 15

Paznen 5. QJIEMEHTBI ACTPOHOMUWU 1 ACTPOOU3NKU

5.1 ‘ DNeMEHTHl aCTPOHOMUU U acTpousuku | 7 1 | bubnmoreka [{OK https://m.edsoo.ru/7f41c97c

Uroro no pazneny 7

Paznen 6. OGOBIIAIOIIEE TIOBTOPEHUE

6.1 \ O06o0maroiiee MOBTOPEHUE 4 | bubnuoreka [{OK https://m.edsoo.ru/7f41c97c

Wroro no pazneny 4

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB IIO | 68 4 7

ITPOIT'PAMME
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I[TOYPOYHOE ITNTAHMPOBAHUWE

10 KJIACC
No Tema ypoka KonnuectBo yacoB DJIEKTPOHHBIE upoBkIC
1/ Bcero Konrponsabie | IpakTrueckue | 00pa3oBaTeIbHBIE PECYPCHI
paboTHI paboThl
1 ®usuka — Hayka o npupone. Hayunele Meroabl mnosHaHus | 1 bubmmoreka [IOK
OKPY’KaIoIero Mupa https://m.edsoo.ru/ff0c32e2
2 Pone 1 MecTo ¢u3uku B popMHUPOBAaHUHM COBPEMEHHOM Hay4HOM | 1 bubmumorexa [IOK
KapTUHBI MUPA, B MPAKTUYECKON JIESITEIHHOCTH JIHOJICH https://m.edsoo.ru/ffOc33e6
3 Mexanuyeckoe aBmxkeHue. OTHOCUTENBHOCTh MeXaHuuyeckoro | 1 bubnmoreka [JOK
nBrokeHus. [lepemenienue, CKOpoCTh, YCKOPEHUE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpHOE IPSIMOJIMHENHOE JBUKEHUE 1 bubnnorexka [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE JIBH)KCHUE 1 bubnuorexa [JOK
https://m.edsoo.ru/ffO0c372e
6 CBoOoaHoe majeHue. Y CKopeHue CBOOOHOTO MaICHHS 1 bu6mmoreka [JOK
https://m.edsoo.ru/ffOc39cc
7 KpuBonunelinoe nuxenue. J[BuxeHnne MarepuaibHOM TOUkH 1o | 1 bubnunoreka [JOK
OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
8 [Ipuniun otHocurenbHocTH [Manwmnes. MHepiumansHubie cucteMsl | 1 bu6mmoreka [JOK
orcyeta. [lepBriii 3akoH HploToOHA https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [Ipunuun cynepno3uuuu cui. Bropoi 3akoH | 1 bubnnoreka [JOK
HeroToHa 1151 MaTepuaibHONW TOUKH https://m.edsoo.ru/ff0c3be8
10 Tperuit 3akoH Hpr0TOHA 111 MareprabHBIX TOYEK 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOc3be8
11 3akoH BcemupHoro TtaroreHus. Cuna Tsokectu.  Ilepsas | 1 bubnuoreka [IOK
KOCMHUYECKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1 bubnuoreka [IOK
https://m.edsoo.ru/ffOc3e18
13 Cuna tpenus. Koaddumment tperus. Cuna conpoTuBiaeHus npu | 1 bubnuorexa [JOK
JIBIKEHUH Tela B JKUIKOCTHU UJIM ra3e https://m.edsoo.ru/ffOc3{76
14 [loctynarenpHoe W BpamareabHOE JBMKEHHE abcooTHO | 1 bubnnoreka [JOK
TBEpAoro Ttema. Mowment cunbl. Ilnedo cuibl.  YenoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TEJIA
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15 Nmnynbc MaTepraibHON TOYKH, CUCTEMbI MATEPUAIBHBIX TOYEK. bubnuorexa [JOK
Wmnynbc cunbl. 3aKOH COXpaHEHMsT HMITysbca. PeakTHBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHE

16 PaGota wu wmommuocte cuibl. KuHerndeckas — sHeprus bubmumorexa [IOK
MaTepuallbHOW TOUkH. Teopema 00 HM3MEHEHWH KHUHETHYECKOW https://m.edsoo.ru/ff0c4502
SHEPrUM

17 [TorenumansHass sHeprus. l[loTeHIManbHas SHEPrus YHIpyro bubnuoreka [JOK
nehOopMUPOBAHHOW TPYKUHBL. [loTeHIMaNbHAS JHEPrHsl Tela https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU

18 [loreHunanbHble M HEMOTEHIMANbHbIE cUibl. CBs3b pabOTHI bubmumoreka [IOK
HEMOTEHIMAJIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW SHEpruu https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUYECKON IHEPTUU

19 JlaboparopHasi pabora «MccnemoBanue cBsi3u pabOTHI CHUJIBI C bubnnoreka [HOK
W3MEHEHHEM MEXaHMYECKOM SHEepruM Telna Ha HIpuMepe
PaCTSKEHUS PE3NHOBOTO KIyTay

20 Kontponbnast pabora mno teme «Kunemaruka. Jlunamuka. bubnnorexa [JOK
3aKOHBI COXPAHEHUSI B MEXAHHUKE» https://m.edsoo.ru/ffOc4b74

21 OCHOBHbBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUYECKON TEOpuHu. bubnnorexa [HOK
Bbpoynosckoe neuxkenue. Iubdysus https://m.edsoo.ru/ffOc4dc?2

22 XapakTep HBUXEHUS W B3aMMOJICUCTBUS 4YacCTHUIl BEIECTBA. bu6mmoreka [IOK
Mogienu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX TEI

23 Macca monekyn. Konmgectso Bemectsa. Ilocrosinnas ABoraapo bubnuoreka [IOK

24 TennoBoe paBHoBecue. Temneparypa u e€ msmepenue. lllkana bubnnoreka [JOK
temneparyp Lenscust

25 Wneanebhbiii raz B MKT. OcnoBroe ypaBHenne MKT bubnnoreka [JOK

https://m.edsoo.ru/ffOc4fde

26 AOcoioTHas Temmeparypa Kak Mepa CpeaHed KHHETHYECKOU bubnuotexa [JOK
JHEPIMM  [JBIDKEHUA MOJIEKYJ. YpaBHeHHUE Menneneesa- https://m.edsoo.ru/ffOc511e
Knaneiipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI bubmuorexa [JOK

28 JlabopaTopHass pabota «MccrmemoBaHue 3aBUCHMOCTH MEXKIY bubnuorexa [JOK
rapaMeTpamMy COCTOSIHUS Pa3pesKEHHOr0 ra3a

29 W3omporieccel B uAeallbHOM Tra3e ©  uX rpaduueckoe bubnmoreka [JOK

MMpCACTAaBJICHUC

https://m.edsoo.ru/ff0c570e

24




30 BryTpeHHss1 sHEepTrHsl TEPMOAMHAMUYECKON CUCTEMBI B CITOCOOBI bubnuorexa [JOK
e¢ m3menenus. KommuecTBo TerioTsl U pabota. BHyTpeHHSS https://m.edsoo.ru/ff0c5952
SHEPTrHUsl OJTHOATOMHOTO UJICAILHOTO Tras3a
31 Bunsl Termonepenaun bubmumorexa [IOK
https://m.edsoo.ru/ffOc5c36
32 VnenbHast TEMIOEMKOCTh BemiecTBa. KoJlM4ecTBO TEIUIOTHI MpU bubmmoreka [IOK
Tertonepenaye. AnuabaTHpIN IpoIece https://m.edsoo.ru/ffOc5c36
33 [lepBplii 3aKOH TEPMOJMHAMUKHM W €r0 IPUMEHEHUE K bubnmoreka [JOK
M30IIpoIeccam https://m.edsoo.ru/ffOc5efc
34 HeoOparumocTs mpomeccoB B mpuponae. Btopoil  3akoH bubnmoreka [JOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunun nevicreus u KII/ TernnoBoi MamnHbI bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KITJ{ bubnuorexa [JOK
37 DKOJIOTHYECKHUE MPOOIEMBbI TEIIIOIHEPTE€TUKU bubnuoreka [JOK
38 O6oOmaromuit ~ ypok  «MonekynsipHas  ¢usuka. OCHOBBI bubnuoreka [IOK
TEPMOJUHAMUKN» https://m.edsoo.ru/ff0c6938
39 KonTponbnas pabota no teme «MomnekynsipHas ¢pusznka. OCHOBBI bubnnoreka [JOK
TEPMOJUHAMUKN» https://m.edsoo.ru/ff0c6a50
40 [TapoobpazoBanue u koHaeHcanus. Vcnapenue u KumeHue bubnunoreka [JOK
https://m.edsoo.ru/ff0c63b6
41 AGcontoTHasT M OTHOCHMTENbHas  BJIAXKHOCTb  BO3JyXa. bubnuoreka [IOK
Hacepimennsiii nap https://m.edsoo.ru/ff0c64d8
42 Teépnoe Ttemo. Kpucrammmueckue u  amopdHble  Tena. bubnuoreka [IOK
AHuzoTponusi CBOMCTB KpucTamioB. JKuakue KpUCTaJLIbL. https://m.edsoo.ru/ff0c65f0
CoBpeMEHHBIE MaTEpHAJIbI
43 [InaBnenue u KpucTayuiM3anus. Y AelbHas TEIUIOTa IUIABIICHUS. bubnuoreka [JOK
CyOnumarus https://m.edsoo.ru/ff0c6708
44 YpaBHeHHe TEMI0BOro OamaHca bubnnoreka [JOK
https://m.edsoo.ru/ff0c6820
45 OnekTtpuzanusi Tel.  OIeKTpuueckud 3apsn.  JBa  Buga bubnmoreka [JOK
AIIEKTPUICCKUX 3aPsI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOHMKHM, AMDJIEKTPUKH W  MOJYIPOBOJHUKH. 3aKOH bubnmnoreka [JOK

COXPAHCHUS DJICKTPUUICCKOI'O 3apaa

https://m.edsoo.ru/ffOc6bcc
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47 B3aumoneiicteue  3apsgoB.  3akoH — Kymona.  TodeuHbli bu6mmoreka [IOK
AIIEKTPUYECKUAN 3apsi https://m.edsoo.ru/ff0c6ced
48 Hanpspok€anocthb AIEKTPUYECKOTO TOJISl. [Tpuniun bubnuorexa [JOK
CYIEPIO3UIIMY NIEKTPUUECKUX nosied. JInHuM HanpsKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cun anekrpocrarnueckoro nois. [lorennman. PasHocTh bu6mmoreka [JOK
MOTEHIMAJIOB https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHUKKM W AWRJIEKTPUKU B DIIEKTPOCTATUYECKOM IIOJIE. bubmuorexa [JOK
JlnsnexkTpudeckasi IpOHULIAEMOCTD https://m.edsoo.ru/ff0c7018
51 OnekTpoémkocTh. Kongencarop bubmuorexa [JOK
https://m.edsoo.ru/ffOc7126
52 DIIEKTPOEMKOCTD IIJIOCKOTO KOH/JIeHCaTopa. DHeprus bubmuorexa [JOK
3apsHKEHHOT0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JlabGoparopHas pabora "U3mepenue JIEKTPOEMKOCTH bubnnoreka [JOK
KOHJIeHcaTopa"
54 [lpyHuun  geiicTBUsT W NPUMEHEHHE  KOHJIEHCATOPOB, bubnnorexa [JOK
KOIUPOBAJILHOTO amnmnapara, CTpyHHOTO pHUHTEpA.
DneKTpocTaTHyecKas 3aluTa. 3a3eMIeHHe IEKTPonpudopoB
55 ONEKTPUYECKUN TOK, YCIOBHS €ro CylecTBoBaHus. [locTosHHbII bubnuoreka [IOK
tok. Cuna toka. Hanpsoxenue. ConpoTtusnenue. 3akoH OMa st
y4acTKa [enu
56 [TocnenoBarenpHOe, TapaieIbHOE, CMENIAHHOE COCIUHEHHUE bubnuotexa [JOK
npoBoAHUKOB. JlaGopaTopHas pabota «M3yueHHEe CMEIIaHHOTO https://m.edsoo.ru/ff0c7410
COEJTMHEHUS PE3UCTOPOBY
57 PaGora W MOIIHOCTH SIEKTPUYECKOTO TOKA. 3akoH JIkoyms- bubmuorexa [JOK
Jlenna https://m.edsoo.ru/ffOc7838
58 3akon Owma 111 TOJMHOW (3aMKHYTOW) AIIEKTPUYECKOW IIeTu. bubmuorexa [JOK
Kopotkoe 3ambikanue. Jlaboparopnas padota «M3mepenne I1C https://m.edsoo.ru/ffOc7ae0
VMCTOYHHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUSD)
59 DNeKTpOHHAs! TMPOBOJAUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH bubnuotexa [JOK
CONPOTHUBIICHUS METaJIOB oT TeMIIepaTyphbl.
CBepXIpoOBOANMOCTh
60 DJeKTpUUECKUH TOK B Bakyyme. CBONMCTBA AJIEKTPOHHBIX ITYYKOB bubmuoreka [IOK
61 [TonynpoBogHuKH, 170:¢ COOCTBEHHas u MIpUMECHAas bubnmoreka [JOK
MIPOBOJIUMOCTb. CoiicTBa p—n-miepexona. https://m.edsoo.ru/ffOc84ae

[ToynpoBOIHUKOBBIE TPUOOPEI
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62 DJIEKTPUYECKUH TOK B pacTBOpPaxX M paciuiaBax dAJIEKTPOIUTOB. | 1 bubnuorexa [JOK
DIEKTPONUTHYECKAs! AUCCOLMALIMS. DIEKTPOIIU3 https://m.edsoo.ru/ff0c82ba
63 OnekTpuyeckuid  Tok B ra3ax. CamocrosTenpHbld U | 1 bubnuorexa [JOK
HECaMOCTOSATENbHBIN pa3pan. Monnust. [1nazma https://m.edsoo.ru/ffOc84ae
64 DneKTpUuYecKre MPUOOPHI M YCTPOMCTBA M HMX IpakThyeckoe | 1 bubmuorexa [JOK
npuMeHeHne. [IpaBuia TeXHUKN 0€301MacHOCTH https://m.edsoo.ru/ff0c86fc
65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY 1 bubmuorexa [JOK
https://m.edsoo.ru/ffOc88be
66 KontponbHas pabora mo teme «DnekrpoctaTuka. [ToctosHHbIM | 1 bubmuorexa [JOK
AIEKTPUUYECKUN TOK. TOKU B pa3IMUHbBIX CPEIax»» https://m.edsoo.ru/ffOc8a8a
67 PesepBubiii  ypok.  KonTpompHas  pabora mo  Teme | | bubmuorexa [JOK
"JnexTpoauHaMuka’ https://m.edsoo.ru/ffOc8c56
68 PesepBHblil ypok. O606maromuii ypok o temam 10 kinacca 1 bu6mmoreka [JOK
https://m.edsoo.ru/ffOc8f6¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

Ne Tema ypoxka KonnuecTBo yacos DNEeKTPOHHBIE U poBsIe
n/m Bcero Kourponsnsie | [IpakTrueckue | 00pa3oBaTeIbHBIE PECYPCHI
paboThI paboThI
1 ITocTossHHEBIE MAarHUTEI U UX B3auMojercTeue. MargutHoe moie. | 1 bu6mmoreka [JOK
BexTop MarHuTHOM MHAYKIMH. JIMNHUM MarHUTHON MHIYKIUU https://m.edsoo.ru/ff0c9778
2 MarauTHOE TIOJIE TPOBOAHMKA C TOoKOM. OmbiT Opcrena. | 1 bu6mmoreka [IOK
B3aumoeiicTBue NpoBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaGopaTopHas pabota «3ydueHre MarHUTHOTO TOJIS KaTymKu ¢ | 1 1 bubmuorexa [JOK
TOKOM)» https://m.edsoo.ru/ff0c98fe
4 JlelicTBUE€ MarHUTHOIO TOJISI Ha MOPOBOJHMK ¢ TokoM. Cuna | 1 1 bu6mmoreka [IOK
Awmnepa. Jlaboparopnass pabora «lccinenoBaHue naencTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaAMKy C TOKOM»
5 JlelicTBUE MArHUTHOTO IO HA JBMXKYILYIOCA 3apsbKeHHYHO | 1 bubnuorexa [JOK
yactuny. Cuia Jlopenna. Pabora cuiel Jlopenna https://m.edsoo.ru/ff0c9df4
6 OnekrpomaruuTHass uHAYKOUA. lloTok Bekropa wmarHutHOM | 1 bu6mmoreka [JOK
uaaykuud.  OJAC  wHAyKmUM. 3aKOH  AJIEKTPOMArHUTHOU
unaykunn Dapanes
7 JlaboparopHas pabora «HUccnenoBanue sBrieHus | 1 1 bubmmoreka [JOK
3JIEKTPOMArHUTHON MHIYKIUN» https://m.edsoo.ru/ffOcal S0
8 NHayKTUBHOCTB. SBnenue CaMOUHIYKIIUH. SAC |1 bubnnoreka [JOK
CaMOMHJIYKIMU. DHEPIUs MarHUTHOTO IOJI KaTyIIKH C TOKOM. https://m.edsoo.ru/ff0ca600
DNEeKTPOMArHUTHOE TI0JIE
9 TexHUueckue yCTpOHMCTBA M MX MPUMEHEHHE: MOCTOSHHbIE | | bubnnoreka [JOK
MarHuThl, AJIEKTPOMATHUTHI, AJIEKTPOJBUTATENb, YCKOPHUTEIU
AJIEMEHTApHbBIX YACTHUILl, MHIYKIIMOHHAS N1€Yb
10 O6oOmaromuii  ypok «MarHutHoe mosie. DieKTpoMarHuTHas | | bubnuotexa [JOK
WHIYKIUS https://m.edsoo.ru/ffOcab82
11 KontponbHass pabora mno Teme «MaruutHoe moie. | 1 1 bubnnoreka [JOK
DNeKTpOMarHMTHas MHIAYKIHSD) https://m.edsoo.ru/ff0cad58
12 CBoOonHble  MexaHuueckue  KkosneOanus. ['apmonuueckue | 1 bubnnoreka [JOK
KoJeOaHusl. YpaBHeHue rapMOHUYECKUX KoJIe0aHui. https://m.edsoo.ru/ffOcaf06
[IpeBpamenue sHepruu
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13 JlabGopaTopHass pabota «MccrmemoBanne 3aBUCHUMOCTH TEpUOAA bubnuorexa [JOK
MaJIbIX KOJICOAHHMH Tpy3a HAa HHUTHU OT JJIMHBI HUTH U MAacChl
rpy3a»

14 Konebarenbubiii  koHTYp. CBOOOAHBIE  3JIEKTPOMAarHUTHbBIE bubmumorexa [IOK
KoJieOaHUs B HMJICAILHOM KOJIeOaTeIIbHOM KOHTYype. AHajaorus https://m.edsoo.ru/ffOcb820
MEXy MEXaHUYECKUMH M JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHHUSI SHEPTrUHU B UJICATBHOM bubnuoreka [JOK
K0J1€0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4

16 [IpencraBnenne o 3aryxarouumx KoJjieOaHUsAX. BBIHYXICHHBIC bu6mmoreka [IOK
MEXaHUYeCKue  KoJeOaHwUs. Pe3onanc. BrinyxneHHbIe https://m.edsoo.ru/ff0cbb86
AJIEKTPOMAarHUTHBIE KoeOaHus

17 [lepemennbiii  Tok. CHHyCOMJANbHBIH IMEPEMEHHBIH  TOK. bubnnorexa [HOK
MoIHOCTh EPEMEHHOI0 TOKa. AMIUIMTYJHOE M JEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA M HAIIPSHKEHUS

18 Tpanchopmarop. IIpousBoacTBo, mepenaya U HOTpediIeHUE bubnunoreka [JOK
JJIEKTPUYECKON YJHEPTUU

19 YCTpoCTBO M NPAKTUYECKOE MPUMEHEHUE 3JIEKTPUUYECKOIO bubnunoreka [JOK
3BOHKA, F€HEpaTopa NEPEMEHHOr0 TOKA, JINHUH 3JIeKTporiepeiay https://m.edsoo.ru/ff0cc324

20 DKOJIOTHYECKUE PHUCKH TPHU TMPOU3BOACTBE IIICKTPOIHEPTUH. bubnuorexa [JOK
KynbTypa ucnonb3oBaHusi 3JEKTPOIHEPTUU B IOBCEIHEBHOMN
KHU3HH

21 MexaHuueckue BOJIHBI, YCJIOBMsI pacnpocTpaHeHus. Ilepuon. bubnuoreka [IOK
CkopocTh pacnpocTpaHeHHs] M JIMHa BOJHBL. [lomepeunbie u https://m.edsoo.ru/ffOcca54
ITPOJIOJIbHBIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. I'poMKocTh 3Byka. Beicota Tona. TemOp bubnnoreka [JOK
3BYyKa https://m.edsoo.ru/ffOcccOc

23 DNEeKTPOMarHUTHBIE BOJIHBI, MX CBOMCTBAa W CKopocTh. [llkama bubnuotexa [JOK
9JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0

24 [IpyHOMIBL paguoCBsA3M W TENEBHIACHMs. Pa3BuTme Cpenacrts bubnnoreka [JOK
cBsi3U. Pagnonokanys

25 KonTponbnas padota «KoneGaHust 1 BOTHBD) bubnnoreka [JOK

https://m.edsoo.ru/ff0cc618

26 [IpssMonuHENHOE pacpOCTPaHEHHUE CBETA B OJHOPOJHOU CpeEne. bubnnoreka [JOK

ToueuHslil HICTOYHUK cBeTA. JIydu cBeTa

https://m.edsoo.ru/ff0cd350
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27 OtpaxxeHne cBeTa. 3akOHbI oOTpaxkeHus cBera. [loctpoeHue bubnuorexa [JOK
M300paXCHHIA B MJIOCKOM 3epKalie https://m.edsoo.ru/ffOcd4e0
28 [Ipenomnenue cBera. IlomHOe  BHYTpeHHEE  OTpa)kKeHUE. bubnuorexa [JOK
[IpenenbHbIi yron NoJIHOr0 BHYTPEHHETO OTPAKEHHUS https://m.edsoo.ru/ff0cd 76
29 JlaboparopHasi pabota «l3MepeHue mokaszarenss MpPeIOMIICHUS bubmuorexa [JOK
CTEKJIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. TloctpoeHue nzoOpaxkenuid B jauH3e. DopMyrna TOHKOU bubmuorexa [JOK
JIMH3BL. Y BETUYCHUE JIMH3BI https://m.edsoo.ru/ffOcddle
31 JlabopaTtopHas pabora «lccimenoBanne CBOMCTB N300paKeHUN B bubmuorexa [JOK
JIMH3aX»
32 Hucnepcust cBera. CnoxHbld cocTaB Oemoro cBera. LIBer. bu6mmoreka [IOK
JlaboparopHast pabota «HabmoeHne mucnepcun CBETay
33 WNnrtepdepennus ceera. dudpakuusa ceera. JudpakunonHas bubnnoreka [JOK
peméTka https://m.edsoo.ru/ffOced22
34 [TonepeunocTs cBeTOBBIX BOJH. [lonspuzarus cBera bubnuorexa [JOK
https://m.edsoo.ru/ffOcf02e
35 Ontruyeckue mpuOOPHI U YCTPOMCTBA U YCIOBHS UX 0€30I11aCHOTO bubnuorexa [JOK
MIPUMEHEHHUS
36 I'panuIpl IPUMEHMMOCTH KJIACCHYECKOM MexaHUKH. IlocTynaTel bubnnorexa [JOK
CIIelIMaIbHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ffOcf862
37 OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeNJieHHe BpPEMEHU U bubnuotexa [JOK
COKpAILEHUE JUITUHBI https://m.edsoo.ru/ffOcfa4?2
38 DHeprusi U UMNYJIbC PEISTUBUCTCKON dacTHUIlbl. CBSI3b MAcChl € bubnuotexa [JOK
SHEPrUeil U UMITYIIbCOM. DHEPTUs OKOSI https://m.edsoo.ru/ffOcfc68
39 Kontponbnas padora «Ontuka. OCHOBBI CIEIMATLHON TEOPUH bubnuoreka [JOK
OTHOCHUTEIILHOCTHU https://m.edsoo.ru/ffOcf610
40 ®otonbl. opmyna [Mnanka. DHEprus U UMIYJIbC POTOHA bubnuoreka [JOK
https://m.edsoo.ru/ffOcfel6
41 OtkpbiTue u wuccrnepoBanue Qorosrdpdexra. Ombiter A. T bubnuoreka [IOK
CroneroBa https://m.edsoo.ru/ffOcffc4
42 3akoHbl  (ortorddexra.  YpaBHeHue — DifHmITEHHA  JUIA bubnuoreka [IOK
dotorddekra. «Kpacnas rpanuna» porosrpdexra https://m.edsoo.ru/ff0d015e
43 Hasnenue cBera. OmbiTel II. H. JleOGemeBa. Xwumuueckoe bubmuorexa [JOK

JNIEUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6
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44 TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: bubnuorexa [JOK
¢dboTorneMeHT, GOTOAATYHK, COTHEUHAsl OaTtapesi, CBeTOIUO

45 Pemrenue 3agad mo reMe «DI€MEHTHI KBAHTOBOM OIITUKHY bu6mmoreka [JOK

https://m.edsoo.ru/ff0d0302

46 Mopenb atoma Tomcona. OnbiTel Pe3epdopaa mo paccesauto o- bubmuorexa [JOK
yactull. [lnanerapHas Moaenb aToMa https://m.edsoo.ru/ff0d091a

47 [Toctynater bopa bubmuorexa [JOK

https://m.edsoo.ru/ffOdOafa

48 N3nydyenne u moryomieHre (HOTOHOB IMPH TEPEexoje aTroma ¢ bubmuorexa [JOK
OJIHOT'O YPOBHS SHEPruu Ha Ipyroi. Buasl ciekTpos https://m.edsoo.ru/ff0dOafa

49 BoioBuIe CBOMCTBA YaCTHII. Bomab! ze Bporins. bu6mmoreka [IOK
KopmyckynsipHO-BOJIHOBOM Jyanu3M. CrnonTtanHoe u https://m.edsoo.ru/ff0d0ca8
BBIHYXKJICHHOE M3TyYCHHE

50 OtkpeiTie  pamgmoaktuBHOcTH. OmbiTel  Pesepdopma 1o bubnuorexa [JOK
ONPEJIETICHUIO COCTaBa PAJHMOAKTUBHOTO U3JTYUYECHHUS https://m.edsoo.ru/ff0d0fd2

51 CpoiictBa  anbda-, Oera-, ramma-u3iaydeHus. BnusHue bu6mmoreka [JOK
PaIMOAKTUBHOCTH HA KUBbIC OPTaHHU3MBbI

52 OTtkpbiTHe TpoTOHA U HeWTpoHa. W3ortombl. Anbda-pacman. bubnunoreka [JOK
DJICKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacnaj. ['amma-n3irydenue https://m.edsoo.ru/ff0d1162

53 DHeprusi CBA3U HYKJIOHOB B szipe. SlaepHble peakiuu. SaepHslid bubnnoreka [JOK
peaktop. [IpoOrembl, TEPCIEKTUBBI, JKOJIOTHYECKUE AaCTEKTHI https://m.edsoo.ru/ff0d1356
SICPHOM YPHEPIETUKH

54 OneMeHTapHble 4acTuilbl. OTKPBITHE TMO3UTPOHA. METOobI bubnuorexa [JOK
HAOJIIONIEHNs] W PEeTUCTpAlMM 3JIEMEHTAapHBIX yacTull. Kpyribiii https://m.edsoo.ru/ff0d0e38
cton  «DyHIAaMEHTalIbHBIE  B3aWMOJCHCTBUS. EnunctBO
(bu3nUeCcKoil KAapTHUHBI MUPA»

55 Bun 3Bé3gHoro neba. Co3Be3nusi, spKue 3BE3MbI, IUIAHETHI, UX bu6mmoreka [IOK
BUUMOeE JABrkeHne. ConHeuHas cucrema

56 Connne. Conneynasi akTuBHOCTh. Mctounuk suepruu CosHiia u bubnuotexa [JOK
3BE3]

57 3BE31bl, WX OCHOBHBIE XAPAKTEPUCTHUKHU. 3BE3NBI DIIABHOU bubnuorexa [JOK

OCJIEI0OBATEIHLHOCTH. Bnytpennee CTpPOEHUE 3BE3]I.
COBpeMeHHBIe HpeﬂCTaBﬂeHI/IH 0 HpOI/ICXO)KI[eHI/II/I 1 DBOJIIOIITUN
Comuna u 38631
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58 Muneunsiii [1lyre — Hama [Nanaktuka. [lonoxxenue u nBuxenue | 1 bu6mmoreka [IOK
Connna B lanmaktuke. l'anmaktuku. YE€pHble IBIpHI B sAlpax
raJIaKTUK

59 Bcenennas. Paz6eranue ramaktuk. Teopus Bonpmioro B3peiBa. | 1 bubnmoreka [JOK
PenukToBoe n3nydyenune. Meraranaktuka

60 Hepemennbie mpo6iieMbl aCTPOHOMUUT 1 bubmmoreka [JOK

61 KontposbHas padoTa «2JIeMEHTBl aCTPOHOMUU U acTpodu3ukm» | 1 bubnuorexa [JOK

62 O6o6matomuii  ypok. Pomp ¢usuku wu  acrponomuu B | 1 bubnmoreka [JOK
SKOHOMUYECKOM, TEXHOJOTHYECKOM, COLUAIbHOM M 3TUYECKOU
cdepax IesTeTbHOCTH YeJIOBEKa

63 O6o0maromuii ypok. Poas u mecto ¢u3uku u actpoHoMuu B | 1 bubmuorexa [JOK
COBPEMEHHOM HAYYHOM KapTHHE MUPa

64 O6o6maromuit  ypok. Ponp  ¢usmueckoir  Teopuum B | 1 bubnnoreka [JOK
(hOopMUPOBAHUH TTPEIICTABICHHUNA O PU3NICCKON KApTHHE MHUPa

65 O6oOmaromuii  ypok. Mecto ¢Qusnueckoit kapTuHbl mupa B | 1 bubnuorexa [JOK
o0miem pany COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

66 PesepBHblil  ypok. MarautHoe mozne. OnekTpoMarHutHas | | bubnunoreka [JOK
WHTYKIIVSI

67 PesepBHbiil  ypok. Ontuka. OcCHOBBI chnenuaibHOW Teopuu | 1 bubnnoreka [JOK
OTHOCUTEITLHOCTH

68 Pesepnblil ypok. KBantoBast ¢uzuka. D1eMeHTHl acTpOHOMUH U | 1 bubnuoreka [IOK
acTpopU3UKH https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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