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IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢Qu3uke 0a30BOr0 ypOBHS Ha ypOBHE CpPEIHETO 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMA W TpeOOBaHWIA K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tiporpammbl, mpeactaBieHHbx B DOI'OC COO, a Takke c  yd€Ttom
denepanbHOi paboueil mporpaMMbl BOCIUTAHHWS M KOHLENIMU IPENoAaBaHUsl y4yeOHOTo
npeamera «®duszuka» B oOpa3zoBaTenbHbIX —opraHM3auusax Poccuiickoir  ®expepauuu,
peanu3yoIuX OCHOBHBIE 00pa30BaTeIbHbBIE IPOrPAMMBI.

Conepkanue mnporpammbl 1Mo (U3MKE HAMpaBlIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HaY4YHOH KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB mpu oOydeHnH uX ¢Gu3uKe Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-/IESITEILHOCTHOTO oaxo/a. [Iporpamma o ¢pusuke COOTBETCTBYET
tpeboBanusiM OI'OC COO k miIaHUPYyEMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOJIMMOCTh pealu3ali MEKIPEIMETHBIX
CBsi3el (PU3MKM C €CTECTBEHHO-HAYYHbIMM Yy4eOHbIMHM mpeameTramMu. B Hell ompenenstorcs
OCHOBHBIE IIEJIM M3y4eHUs (PU3MKH Ha ypOBHE CpeAHEro oouero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yabTaThl OCBOCHHS Kypca (HU3UKU: JHMYHOCTHBIE, METallpeIMETHbIe, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[IporpaMma no (pusmke BKIIOYAET:

e [UIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (GU3UKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojiaM O0yUeHus;

e cojnepxaHue yueOHoro nmpeamera «Pu3ukay mo rojgam o0yueHHs.

du3nka Kak Hayka o HauboJsiee O0IMX 3aKOHAX MPUPO/IbI, BBICTYIIAs B KAUeCTBE Y4eOHOIO
IpeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY 3HAHUM 00 OKpy»XarolleM MHpeE.
[konbHBIA Kypc (HU3UKH — CHCTEMOOOPA3YIOIIMH JJIs1 eCTEeCTBEHHO-HAYYHbBIX Y4YeOHBIX
IIPEMETOB, MOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE ITPOLIECCOB U SIBIICHUH, H3y4aeMbIX
XUMueH, Ouonorueid, ¢puzndeckoi reorpadueid u acTpoHomuen. Vcnonbp3oBaHWEe M aKTHBHOE
npUMeHeHHe (U3MYeCKMX 3HAHUU OIpeneNnseT XapakTep H pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCA, TIIOJYYEHHsSI HOBBIX
MaTepUajIoB C 3aJJaHHBIMU CBOMCTBAaMU U Ipyrux. M3yueHue pu3nku BHOCUT OCHOBHOM BKIJIAJl B
(dbopMHpOBaHKE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa o0ydaromuxcs, B GOpMUpOBaHUE YMEHUH
IIPUMEHSATh HayYHbIH METOJI IO3HAHUS MIPH BBIIOJIHEHUN UMHU YUeOHBIX UCCIIEOBAHUM.

B ocHOBy Kkypca ¢u3uku 1y ypOBHS CpeHEero oomero o0pa3oBaHus MOJI0KEH s HIeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEM KypcC SIBIISIETCS JOTMUECKH 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepuall U3 BCeX pa3fesioB (PU3MKH, BKIIIOYAET KaK BOIMPOCHI KIACCHUYECKOH, TaK M
COBpEMEHHOM (DU3HKHU.

Hoes cenepanusayuu. B cooTBeTcTBUU ¢ HEW MaTepuall Kypca GU3UKH 00BbEIUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kypce sBisercs (QOpMHpPOBAHUE IPEACTABICHUHA O
CTPYKTYPHBIX YPOBHSX MaTepUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuszanus mnpennojaracT HCIOJb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NYEeCKOil HayKH, OCMBICIIEHUE CBS3U Pa3BUTHS (DPU3HUKU C Pa3BUTHEM OOLIECTBa,
a TaKkKe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTUYECKUMHU NPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gu3nku npeamnonaraetT 3HaKOMCTBO € IIUPOKUM
KPYTrOM TEXHHUUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNUN U3yUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes skonocusayuu peanusyeTcs MOCPEACTBOM BBEICHHUS 3JIEMEHTOB COJECpKaHUS,
MOCBALIEHHBIX 3KOJIOTMYECKMM NpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYKACHUS MpoOJIeM pallMOHATBHOTO MPUPOJIOTIOIb30BAHUS U
HKOJIOTUYECKOH Oe30MaCHOCTH.

CrepKHEBBIMHU 2JIEMEHTaMHU Kypca (U3MKH Ha YPOBHE CpEIHEro oOuiero oOpa3zoBaHUS
SBISIIOTCS  pu3nueckue Teopur ((pOpMHUpPOBAHWE TPEICTABICHUH O CTPYKType MOCTPOCHUS
¢dusndeckoil TeopuH, poiM (yHIAMEHTAIBHBIX 3aKOHOB W IPHHIUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJE, TPAaHHUIAX MPUMEHUMOCTH TEOPHM, ISl ONMUCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUI U IPOIECCOB).

CucTeMHO-JesITeTbHOCTHBIN MOAX0/ B Kypce (GU3UKU PeaTu3yeTcs MPeKe BCero 3a CuéT
OpraHu3aIK SKCIIEPUMEHTABHON AesTenbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca
(GU3MKH — ITO UCTOJNB30BaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (u3nke OOBETUHEHbI B OOMIMHA CITHCOK
YUYEHHYECKUX MPaKTHUYEeCKUX paboT. BrigeneHne B yka3aHHOM IMepedHe J1abopaTOpPHBIX pador,
MPOBOJUMBIX ISl KOHTPOJSI M OIEHKH, OCYIIECTBISIETCS YYaCTHHKAMH O0pa3oBaTeIbHOTO
mpolecca UCXoIs U3 0COOCHHOCTEH TUIAHUPOBAHUS U OCHalIeHus kabuHeTa (usuku. [Ipu s3Tom
oOecrieunBaeTcs OBIaJCHHE OOYYAIOUIMMHCS YMEHUSMH MPOBOJIUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHMS 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M TOCTAaHOBKY OIBITOB MO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bosnbiioe BHUMaHUE yAensieTcs PelIeHUIO pacuETHBIX W Ka4eCTBEHHBIX 3am1ad. [lpu sTom
IUTsL pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33]1a4 C SIBHO 33J]aHHOM (PU3UUECKOI MOJIEINbIO,
MO3BOJIAIOIIME MPUMEHSITh H3YyYEHHbIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 pa3HBIX pa3nenoB. [ kadecTBEHHBIX 3a/1a4 PHOPUTETOM
SBIIAIOTCS 3aJlaHusl Ha OOBsACHEHHE TMpOTEeKaHWs (PHUIUUYECKUX SBICHHM W TPOIECCOB B
OKpy’Karollel >KU3HH, TpeOyromue BbIOOpa (U3MUECKONW MOAENU JUIsi CUTYyallud MPaKTHUKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO k MarepHaIbHO-TEXHHYECKOMY
obecrieyeHnto yueOHOro mporecca 0a30BBI YpOBeHb Kypca (PM3WKH Ha YpOBHE CpPEIHETO
ob1mero oOpazoBaHMs JODKEH M3Y4aThCsl B YCIOBHUSX MPEAMETHOrO KaOMHeTa (PU3MKH WM B
YCIIOBUSIX MHTEIPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAYyYHOro 1ukia. B kabunere
bu3uKn  JOKHO OBITh HeoOxoammoe abopaTopHOE O0O0OpPYIOBaHHME JUISI  BBITTOJTHCHHS
yKa3aHHBIX B IporpaMMe no (Gu3HKe YYeHHUECKUX MPAKTHUYECKUX paboT M JIEMOHCTPAIMIOHHOE
obopyoBaHue.

JleMoHCTpalmoHHOe 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHHMMAJIbHON JOCTaTOYHOCTH M OOECIEeYMBAET MOCTAHOBKY MEPEUMCIEHHBIX B MPOTrpaMMe I0
¢u3nKe KIFOYEBBIX JEMOHCTPAlM IS WCCIICAOBAHUS HM3Y4YaeMbIX SBJICHHUH M MPOIECCOB,
SMIIUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JlabopaTopHoe oOopyaoBaHHe ISl YYCHHUYECKHUX MPAKTHYECKUX padoT (opMHpyeTCcs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECTIeYMBACTCS B pacyéTe OAHOTO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. TeMaTudyeckue KOMIUIEKTHI J1a0OpaTOpHOTO O0OOPYAOBAaHUS JIOJKHBI OBIThH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX M HUGPOBBIX MPUOOPOB, a TaKxKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHil.

OCHOBHBIMH LIETSIMH U3y4EHUS (PU3UKH B 00111eM 00pa30BaHUM SBIISIOTCS:

e (QopmupoBaHHE HHTEpeca U CTPEeMJICHHS OOYyYarolMXCs K HAyYHOMY H3yUEHHUIO

NPUPOBI, Pa3BUTHE UX WHTEIUIEKTYyalbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;
® pa3BUTHE TMPEACTABICHUH O HAy4YHOM MeETOJie¢ TMO3HaHuiA | (OPMUPOBAHUE
UCCIIEI0BATENILCKOTO OTHOILICHHS K OKPYKAIOIIUM SIBIICHHSIM;



(dbopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ybTaTa U3yYeHUS] OCHOB CTPOCHHUS
MaTepuH U PyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dopMupoBaHne YMEHUI 00BSICHATH SBJICHUS C HCIIOIb30BAaHHEM (QH3MUYECKUX 3HAHUN U
HAYYHBIX JJOKa3aTeIbCTB;

(dbopMupoBaHHE MPEICTABICHUH O PONU (U3UKH JJISI Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU 1 TEXHOJIOTHI.

JlocTikeHne STUX 1enell o0ecreunBaeTcs pelIeHHeM CIeAYIONIMX 3ajad B IPOoIecce
M3y4CeHHS Kypca (QU3UKH Ha YPOBHE CpPEeTHEr0 00IMIeTo 00pa30BaHuUs:

MpPUOOpETEHUE CUCTEMBbI 3HAHUN 00 OO0mMX (PU3MUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, SIEKTPOINHAMUKY, KBAHTOBYIO
(bU3UKY U IIEMEHTHI aCTPOPHU3UKY;

dbopMUpOBaHHE YMEHUW TMPUMEHSATh TEOPETUYECKHUE 3HAHUA M1 OOBICHEHHS
Gu3MYECKUX SBJICHUNA B TPUPOJAE UM IS TPHUHITHS TMPAKTUYCCKUX PEIICHUHA B
MOBCETHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB pEIIeHHs PA3IUYHBIX 3a/1a4 C SBHO 3aJaHHOW (PU3UUECKOM
MOJIETIbIO, 3aJla4, MOAPa3yMEBAIOIIUX CAMOCTOSITEIbHOE cO3/aHue (HU3HUecKon
MOJEJIH, aJICKBaTHOW YCIIOBHSM 3a]1a4H;

MOHUMaHUe (PU3UYECKHX OCHOB WM TPUHIIMIIOB JCHCTBHS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSIHUS HA OKPYKAIOLIYI0 CPENLY;

OBJIA/ICHUE METOAAMHU CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEACHUS (PU3HMUECKUX
OKCIIEPUMEHTOB, aHajlu3a W  UHTEprIpeTanuu  HUHQOpManuu,  ompeaeseHus
JIOCTOBEPHOCTH TMOJYYEHHOIO Pe3yibTaTa;

CO3/IaHH€ YCIIOBHUI NI Pa3BUTHUSI YMEHUN MPOEKTHO-UCCIIEIOBATEILCKOW, TBOPUYECKOM
NEeSATENbHOCTH.

Ha usyuenue ¢usuku (6a30BBI ypOBEHb) Ha ypOBHE CpEeAHETO OOIIero oOpa3oBaHHS
orBoautcsa 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 vyaco (2
yaca B HEJICIIO).

[IpennaraemMslii B mporpamMme 1o (HU3HMKe NepedeHb JIA00OPATOPHBIX M MPAKTUICCKUX padboT
SIBIIICTCS. PEKOMCHJ/IOBAaHHBIM, YYHTEIh JCJIaeT BBHIOOP TPOBEICHHS JTA0OpAaTOPHBIX PaboOT u
OTIBITOB C YYETOM UHIUBUAYATIbHBIX 0COOEHHOCTEN 00yYatoIuXCsl.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Paszpnen 1. du3uka u MeTOABI HAYYHOI'0 IIO3HAHUSA
@dusuka — Hayka o npupozae. Haydnble MeTonbl mo3HaHUS OKpyXkarouiero mupa. Poib
HKCHEPUMEHTA U TEOPHH B IIPOIEcce MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue GU3NUECKUX SABJICHUN M TpoueccoB. Hayunbie runoresbl. Ousnueckue
3aKOHBI ¥ TeOpUH. | paHUIIBI TPUMEHUMOCTH (PU3MYECKHX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Poms m mecro ¢usukm B (popMHUpOBAaHMHM COBPEMEHHOW HAYYHOW KapTHHBI MHpa, B
MIPAaKTUYECKON AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJoroBBIE U HI/I(l)pOBI)Ie U3MCEPHUTCIIBHBIC HpI/I60pI)I, KOMITBIOTCPHEBIC JaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBwkeHUE. OTHOCUTEIBHOCTH MEXaHMYECKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, cKOpocTh (CpeAHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOYKH, MX MPOEKIMH HAa OCU CHUCTEeMbI KOOpAHHAT. CJI0KE€HHE MEePEeMEICHUN 1
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpPsIMOJIHHEHHOE OBMXKeHHe. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTH U NEPEMEIICHUSI MaTEPUAIIbHOW TOYKU OT BPEMEHH.

CBobOogHOE TazieHrne. Y CKOpeHrne CBOOOHOTO TaICHUS.

KpuBonuueiiHoe naBuxeHHE. JIBHKEeHME MaTEpHaIbHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM IO MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JUHEHHas CKOpocThb. llepuon um
gacTtoTa oOpauieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpoWcTBAa M MPAKTHUYECKOE NPUMEHEHHUE: CHUIOMETp, JBH)KCHHUE
CHapAI0B, LIETIHbIE U PeMEHHBIE Nepeaayn.

Llemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUSI.

[IpeoOpa3oBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habutoienue nBrxeHus Tena, OpoLIeHHOTro Mo YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

W3mepenune yckopeHust CBOOOTHOTO M CHUSI.

HanpasneHnue ckopocTH py ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

N3yueHne HepaBHOMEPHOTO IBM>KEHHUS C LIEJIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIEHHMSI ~ MEXIYy  MYyTAMH, HPOWJIECHHBIMH  TEJIOM  3a
IIOCJIEI0BATEIbHBIE PAaBHBIE IPOMEKYTKH BpPEMEHU IPU PAaBHOYCKOPEHHOM JBM)KEHHH C
Ha4vaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBrUKEHNs MApUKaA B BI3KOU KUJIKOCTH.

N3ydenue nBuxKeHMs Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocutensHOCTH ["anuies. [lepoiil 3akoH HeroToHa. IHEprnanbHbIe CUCTEMBI
OTCUéTa.



Macca tena. Cwumna. IlpuHnun cynepmosunmu cuil. Btopoil 3akoH HbroToHa s
MaTteprabHON TOUKHU. TpeTuii 3akoH Hpl0TOHA 1711 MaTepraibHbIX TOYEK.

3akoH BceMupHOro TsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, ckoyibkeHusi, kadeHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKONbXeHUsS U cuia TpeHus nokos. Kosddunment tpenus. Cuia conpoTUBICHUS
P IBMKEHUU TeJIa B )KUJKOCTHU WM rase.

[TocTynaTtensHOE M BpaIlaTeIbHOE ABM)KEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuiIbl OTHOCUTEIBHO OCH BpaieHus. [lmedo cunbl. YciaoBus paBHOBECHS
TBEPAOIO Tea.

TexHuyeckue ycCTpoiCTBAa M NPAKTHUUECKOE TPUMEHEHHWE: TMOALIUIHUKH, JBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepIuu.

CpaBHeHME Macc B3aUMOJEHCTBYIOIINX TEl.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CnoxeHnue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT Ae(opMarium.

HesecoMocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJCHUH.

CpaBHeHME CHII TPEHUS TIOKOSI, KAUEHUS U CKOJIbKCHMSL.

VYcnoBust paBHOBecusi TBEpAOTro Tena. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3yuenue nBmxeHus: Opycka Mo HaKJIIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HMKAIOIIMX B IPYXXHHE M PE3UHOBOM
obpasie, oT ux aedopmarium.

HccenenoBanue ycnoBuii paBHOBECHs TBEPAOTO TeJIa, UMEIOIETO OCh BPAICHUS.

Tema 3. 3aKkonbl cOXpanenus 6 MexaHuke

Nmnynbe MaTepralibHOM TOYKHU (Te€na), CUCTEMBl MaTepUaIbHBIX TOYeK. VIMITylIbC CUJIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHMS UMITyJibca. PeakTUBHOE ABUKEHUE.

Pabora crisl. MOIHOCTE CHJIBI.

Kunetnueckass sHeprus marepuaibHOH TOUYKd. Teopema 00 M3MEHEHMHM KUHETHYECKOMH
JHEPIUH.

[TorennmansHas sHeprus. [loTeHIMaNbHAS SHEPTHS YIIPYTO Ae)HOPMUPOBAHHOMN MPYIKUHBI.
[TorennuanbHast SHEPTUs Tesla BOJIU3U MOBEPXHOCTH 3EMITH.

[loreHunanpHble M HEMOTEHIMANbHBIE CHIbl. CBA3b pabOThl HEMOTEHLMAJIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHnueckue ycTpoiCTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEP, MPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[lepexon moTeHUMAIbLHON YHEPTHH B KHHETUYECKYIO U 00OpaTHO.

Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol



N3ydyenne aOCOMOTHO HEYNPYroro yjaapa C IMOMOIIBI0 JIBYX OJUHAKOBBIX HUTSIHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOTHl CUJIBI C M3MEHEHHEM MEXAaHWYECKOW HSHEpPruu Teja Ha
MpUMepe PaCTHKEHHS] PE3UHOBOTO JKTI'yTa.

Pa3nea 3. MosekynsipHas pu3uKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocno6bl MOIEKYNAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPHH U UX OMBITHOE 00OCHOBAHUE.
bpoyHnoBckoe aBwkenue. Juddysus. XapakTep IBHKEHHUS U B3aUMOACUCTBHUS YaCTHUIL
BemiecTBa. Monenu CTpOCHHs Ta30B, JKUIAKOCTEH M TBEPIBIX TN W OOBSCHEHHWE CBOWCTB
BEIIECTBA HAa OCHOBE 3THX Mojened. Macca u pasmepbl MoJieKys. KoiauyecTBo BeliecTBa.
[TocrossuHas ABorajpo.

TennoBoe paBHOBecue. TeMmriepatypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mognens nuaeansHoro rasa. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KMHETUYECKOW TEOpUU
uaeasbHOro rasa. AOCONIOTHas TeMmIepaTrypa Kak Mepa CpeiHeH KHHETHYECKOM »Hepruu
TEIUIOBOrO JBHWKeHUs uvactul rasa. Illkama temmneparyp KenpBuna. ['a3oBble 3aKOHBI.
VYpaBuenue MenaeneeBa—Knaneiipona. 3akon JlanpTona. M3ompoiiecchl B HUI€aJbHOM ra3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduyeckoe npencraBieHUe U30MPOLECCOB: U30TEPMA,
n30Xopa, n3odapa.

TexHuueckue ycTpoiicTBa U NPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaguu MOJIeKyl
OpPraHUYECKUX COCANHECHUN.

OnpIThl 10 UM Y3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO TBUKECHUSI.

Mogens onbita lTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHS.

Monens, HUTIOCTpUpYIOLIas MPUPOY JaBJICHHS ra3a Ha CTEHKH COCyJa.

OnbIThI, WIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS M1€aIbHOTO ra3a, H30MpOIIECChI.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

OmnpeneneHue Macchl BO3QyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHAaTBI, 1aBJICHUS ¥ TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMETPAMU COCTOSIHUSI pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmonnHamuyeckass cucreMa. BHYTpeHHsISI SHEprusi TEPMOJMHAMUYECKOW CUCTEMBI U
crniocoObl e€ u3mMeHeHus. KonuuectBo TemioTsl U padoTa. BHyTpeHHssS SHeprus 0J1HOATOMHOTO
ujeanbHOro raza. Buasl Teronepenaun: TeIONPOBOAHOCT, KOHBEKIUS, U3JIyYeHUE. Y IeTIbHas
TEII0EMKOCTB BelecTBa. KoM4ecTBO TEIUIOTHI IPU TEIUIONEPEade.

ITonartue o0 agmaGatHoM mponecce. IlepBbiil 3akoH TepMonuHamuku. I[IpumeHenue
MEPBOTO 3aKOHA TEPMOJMHAMUKY K H3ompoleccaM. I 'padudeckas naTepnpeTanus padoThl rasa.

Bropoii 3akoH TepmoanHaMuKU. HeoOpaTuMoCTh MPOLEeccoB B MPUPOIE.

TernoBeie MammHbL. [IpuHIMIEL NeiicTBUs TemIoBbIX MamuH. [Ipeobpa3oBanus SHEpPTrUM B
TeruioBeIX MamuHax. Koadduuument nmonesnoro aevicteus termmoBoit mMammubl. Lukn Kapao u
ero Kod(PUITMEHT MOJIE3HOTO NEUCTBUS. DKOJOTUUECKHUE MPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpoilcTBa W MPaKTUUYECKOE TMPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOM XOJOAUIBHUK, KOHAULIUOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW HSHEPIWU Tella MPH COBEPIICHWH DPAaOOTHI: BBUIET NMPOOKH W3
OyTBUIKH TIOJl JIEHCTBHEM C)KaTOro BO3[yXa, HarpeBaHue 3(Qupa B JIATYHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTPAIINS).

W3meHeHre BHyTpeHHEH 3Hepruu (TeMrepaTyphl) Teja Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3AYyXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mozenu napoBoil TypOHHBI, ABUraTessi BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O IBUraTeJIsl.

Yuenuueckuui sxcnepumenm, rabopamophuie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewjecmea. Pazogvie nepexoovi

[TapooOpazoBanue u koHjaeHcarus. Mcnapenue u  kuneHue. AOCONMIOTHAsT U
OTHOCHUTEJIbHAs BIAXKHOCTh Bo3/1yXa. HacelleHHbli nap. Y aenbHas Temiora napooOpa3oBaHusl.
3aBUCUMOCTh TEMIIEPATyphl KUIIEHUS OT JaBJICHHUS.

Tsépnoe Teno. Kpucrammueckue u amop@Hblie Tena. AHU30TPONHs CBOUCTB KPUCTAJIOB.

Kunkue xpucrampl. CoBpeMeHHbIe Marepuasibl. [lnaBiaeHue m KpucTauim3amus. Y aelibHas
teruiora raBneHus. Cyonumanms.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHUYecKUue YCTpPOWCTBA W TPAKTHUECKOE NPUMEHEHUE: THTPOMETP U TCHXPOMETD,
KaJOpUMETpP, TEXHOJOTHH TIOJIy4€HUS COBPEMEHHBIX MaTepHajoB, B TOM YHUCIE
HAaHOMAaTepHaJioB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenve npu moHM>KEHHOM JIaBJICHHUH.

CriocoObl U3MEpeHHs BIaKHOCTH.

HaGmroienne HarpeBaHus ¥ MJIaBICHUS KPUCTAILTUYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTAILIIOB.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomol

N3MepeHre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paspnen 4. DiekTpoanHaMuKa

Tema 1. Inexmpocmamuka

OnexTpu3anus Tesl. OJIEKTpUYecKuil 3apsn. JBa BuAa DIIEKTPUUECKHX 3apsJlOB.
IIpoBOAHMKY, TUAIEKTPUKU U TIOTYTIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUUIECKOTO 3apsa.

Bs3aumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHbli  2JIEKTpUYECKHI  3apsi.
Onextpuueckoe mnone. Hanpsx€HHOCTh anekTpuyeckoro nois. llpuHuun cynepno3unuu
ANEKTPUUECKUX NoJeH. JINHNY HaNpsyKEHHOCTHU JIEKTPUYECKOTO TMOJIS.

Pabora cunm osnekrpoctatmdeckoro mons. [lorennuman. Pa3sHocTh  MOTEHIMAIOB.
[IpoBOIHUKYM U AMDIEKTPUKH B JIEKTPOCTATUYECKOM ToJie. J{M3ieKTpuyeckast IpOHUIAaEMOCTb.

OnektpoémkocTh. KoHzeHcatop. DJEKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEPTUs
3apsKEHHOI0 KOHAEHCATOopa.

TexHudyeckue ycTpoiicTBa M INPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOI, IEKTPOMETP,
AIIEKTPOCTATUYECKasl 3allUTa, 3a3€MJIEHHE D3JIEKTPONpUOOpPOB, KOHAEHCATOP, KOMHPOBAIbHBIN
anmnapar, CTpyWHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOoNUCTBO M TPUHIUIT ACHUCTBUSA AIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEll.



DJEKTPUUECKOE T10JIE 3apsSKEHHBIX TEII.

[IpoBOHHKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTU4ecKas 3alluTa.

JIMDIIEKTPUKY B AJIEKTPOCTATUYECKOM ITOJIE.

3aBUCHMOCTb  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCaTopa OT IUIOMIAAM IUIACTHH,
pPacCTOSTHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCATOopa.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtit Inekmpuyeckuit moxk. Toku é paznuunvix cpeoax

DNEeKTpUYECKUN TOK. YCIIOBUS CYIIECTBOBAaHUS 3JEKTPUUECKOTO ToKa. McTouHMKHM TOKA.
Cuna toxka. ITocTosiHHBIN TOK.

Hanpsioxenune. 3akon OMa 1151 ydacTka Henu.

OneKTpUUYECKOe COIIPOTHBJIICHUE. VY nensHoe CONPOTHUBIIEHUE BEILECTBA.
[TocnenoBarenpHOE, MapasuielibHOE, CMEIIAHHOE COEUHEHUE TPOBOJHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomHoOCTh 3JEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIAsl CHJIa U BHYTPEHHEE CONIPOTUBIIEHHE UCTOYHHKA TOKA. 3akoH OMma 11
MOJTHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNEeKTpOHHAs MPOBOJAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTb COITPOTUBIIEHHSI METAJNIOB
oT TeMriepatypbl. CBepXIIpOBOAUMOCTb.

DneKTpuYeCcKuil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W TpPUMECHas MPOBOAMMOCTh MOIYMPOBOIHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPHUOOPEI.

ONeKTpUUYEeCKUid TOK B pacTBOpax M paciulaBax »3JEKTPOIMUTOB. DJIEKTPOIUTHUECKAS
aucconuanus. JIEeKTPOIIN3.

DnexTpuyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSITENIbHBIN pa3psan. MoaHus.
[Tna3ma.

TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE IPUMEHEHUE: aMIIepMETP, BOJIBTMETD,
peocTaT, HCTOYHHUKHM TOKa, JJIEKTpOHArpeBaTelIbHble MPUOOPHI, 3JIEKTPOOCBETHTEIbHBIC
npuOOpbI, TEPMOMETP CONPOTHUBICHUS, BAKYyMHBIA OHOJ, TEPMHUCTOPBHI U (HOTOPE3UCTOPHI,
MTOJIYITPOBOJIHUKOBBIN TNOJ1, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSKEHMUS.

3aBUCUMOCTb CONPOTHUBIIEHUS LWIMHIPUUYECKUX IPOBOJHUKOB OT JJUHBI, IUIOIIAIU
MIONIEPEYHOI'0 CEYEHUS U MaTepHuaa.

CMenaHHOE COeIMHEHUE TPOBOJHUKOB.

[IpsiMoe m3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KOpoTKkoe 3aMbIKaHHE TalbBAHUYECKOTO
3JIEeMEHTa U OLIEHKAa BHYTPEHHETO CONPOTHUBIICHMUS.

3aBUCHMOCTbH CONPOTUBIIEHUS METAJJIOB OT TEMIIEPATYpHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psg U IPOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSSI TPOBOJUMOCTD AUOA.

Yuenuueckuii oxcnepumenm, nabopamopmvie pabomol

N3yueHne cMeIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne  2NEKTPOABMKYIIEH CHJIBI HMCTOYHMKA TOKAa W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.



Habmtonenue snexrponusa.

MesknpeaMeTHbIe CBS3H

N3yuyenne xypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce OCyIIECTBISETCS € YUYETOM
COJIEpKATENBHBIX MEXKIPEIMETHBIX CBsI3€il ¢ KypcaMH MaTeMaTUKH, OWOJOTHM, XHMUH,
reorpaduy U TEXHOJIOTUH.

Mescnpeomemusie nousmus, CBA3aHHBIE C HM3YYEHHEM METOAOB HAYYHOIO IO3HAHMSA:
SBJICHME, HAay4HbIM (akt, rumnores3a, (uznyeckas BEIUUMHA, 3aKOH, Teopus, HaOIIo/eHHe,
HKCHEPUMEHT, MOICTTMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: peuleHHe CUCTEMbl ypaBHEHMH, JMHEHHas ¢yHKuus, mnapadona,
rurepOoiia, uX rpauKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M MX IPOEKIUH Ha OCH
KOOPJIMHAT, CJI0)KEHUE BEKTOPOB.

buonocus: Mexannueckoe ABMXKEHUE B JKUBOH mpupoje, nuddysus, ocmoc, TermiooOMeH
KMBBIX OPraHU3MOB (BU[bI TEIUIONEPEIauH, TEIUIOBOE PABHOBECHE), SJICKTPUUECKUE SIBICHUS B
YKWBOU MpPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPABIX TEJ, XHUJIKOCTEW M Tra3oB, JJIEKTPHUECKUE
CBOWCTBA METAJIJIOB, SJIEKTPOJIUTHUECKAS TUCCOITUAIINS, TATbBAHUKA.

leoepaghus: BIaXXHOCTH BO3yXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHHUN C MCIIOJIb30BaHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUIHUKK, WCIOJIh30BAHNE 3aKOHA COXPAHEHUS HMMITyJIbca B TEXHHKE (pakera,
BOIOMET M JIpyrue), JBUTaTellb BHYTPEHHETro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOAUIBHUK, KOHTUIIMOHEP, TEXHOJIOTUH MOJYyYEHHUs COBPEMEHHBIX MaTEpUaJIOB, B TOM YHCIIE
HaHOMAaTEepHaJiOB, W  HAHOTEXHOJIOTWH,  OJEKTpOCTaTHYeCKas  3alluTa,  3a3eMJICHUE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpHUHTEp, dJIEKTpOHArpeBaTeibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE PHOOPHI, TaTHBAHUKA.

11 KIIACC

Paspnen 4. DiekTpoanHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[TocrossHHBIE MarHuThl. B3aMMOAEHCTBHE NOCTOSIHHBIX MAarHUMTOB. MarHuTHoe IoJie.
Bekrop maruuTHOM MHAyKUMU. [IpUHIMI CyNIepriO3UIMA MarHUTHBIX NOJIeH. JIMHUM MarHuTHON
nHAyKuy. KapTuHa TMHUA MAarHUTHOM MHIYKIMH TOJISI TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1oJie MPOBOJHHMKA C TOKOM. KapTWHa JWMHUIM WHIYKIIMA MarHUTHOTO TOJIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHUKA, KATYIIKH C TOKOM.
OnbIT Dpcrena. BzaumoaencTBue mMpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHna, €€ MoAyiap MW HampaBieHue. J[BH)KeHHE 3apsHDKeHHOW YacTHIbl B
OJTHOPOJTHOM MarHuUTHOM moie. Pabota cuiel JlopeHta.

SIlBrieHMe DIIEKTPOMArHUTHOM HMHAYKUMU. [IOTOK BEKTOpa MArHUTHOM HWHIYKIIMH.
DNeKTPOABUKYIIAs CHUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMarHUTHOU nHayKuuu dapajes.

BuxpeBoe nanexkTpuueckoe Mmoje. DNEKTPOJBIKYIIAs CUila HHAYKIMH B IPOBOJHUKE,
JBHKYIIEMCS IIOCTYIIATEIbHO B OJJHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuio JleHna.

NHayKTUBHOCTD. SIBI€HME CAMOMHAYKIMH. DJIEKTPOABUKYIIAS CHJIa CAMOMHIYKIIUU.



DHeprusi MarHUTHOTO MOJISl KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUTHI, JJIEKTPOJIBUTaTelb, YCKOPUTEN 3JIEMEHTAPHBIX YaCTULl, MHAYKLIUOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE PNIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIuHYK MHIYKIMKA MarHUTHOTO TOJIS.

B3aumopeiicTBre AByX MPOBOJAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJIATA.

SIBrieHME IEKTPOMArHUTHOM UHAYKIWH.

[IpaBuio JleHna.

3aBUCUMOCTD 3JEKTPOABIDKYIIEH CHIIbI UHAYKIIUA OT CKOPOCTH M3MEHEHHS] MarHUTHOTO
MOTOKA.

SIBrIeHNE CAaMOMHIYKIUH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yuenre MarHuTHOTO TOJIS KATYIIKH C TOKOM.

UccnenoBanue 1eCTBUSI TOCTOSHHOTO MAarHUTa HA PAMKY C TOKOM.

HccnenoBanue siBI€HUS 2JIEKTPOMArHUTHONW MHAYKIIHU.

Pazgea 5. KoJjie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHummusle Koaiebanus

Konebarenpnass cucrema. CBOOODHBIE MexaHWuYeckue KonebaHus. [apMoHUYeckue
konebanus. Ilepmon, wuactota, amrumutyna W ¢asa konebanuil. IIpyXUHHBIM MasTHUK.
MatemaTuueckuil MasTHUK. YpaBHEHHE TapMoHUYeckux Kosiebanuil. IIpeBpaiienue sHepruu
NIPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHbIE KOJIEOaHHS B HICAIBHOM
KojeOaTeJIbHOM KOHType. AHAJOTUS MEXIY MEXaHHYECKUMH U 3JEKTPOMarHUTHBIMHU
konebanusimu. @opmyna TomcoHna. 3akoH COXpaHEHHs SHEPTUU B UACATHLHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KojeOaHUsIX. BbIHYXIeHHbIE MeXaHHYECKUE KOJeOaHus.
Pe3onanc. BeiHyK1€HHBIE JIEKTPOMAarHUTHBIE KOJIEOaHMUSI.

[lepemennblii Tok. CHHYCOMAAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYTHOE U AEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANIPSKEHUSI.

Tpanchopmarop. IlpousBoncTBo, mepemada W MOTPEOJCHUE DIICKTPHUUECKOW SHEPrHUH.
DKOJIOTrMYeCKHe PpHUCKA TPU MPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa HCIONb30BaHUS
3IIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE MPUMEHEHHE: BJICKTPUUYECKUNA 3BOHOK,
reHepaTop NEPEMEHHOTr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojieOaTeIbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTHUYeCKUN
MasITHHK).

HaGmronenue 3aryxaronmx Kojie0aHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmonenue pesonanca.



CB00O/IHBIE ANIEKTPOMArHUTHbIE KOJIEOaHMUS.

OcmwiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa M HAalpsDKEHHUS OT BpPEMEHH) JUId
AJIEKTPOMAarHUTHBIX KOJIEOaHUI.

Pe3onanc mpu mocinenoBaTenbHOM COCIMHEHUHM PE3HCTOPA, KAaTyIIKH MHIYKTMBHOCTH U
KOHJIEHCATOpA.

Mogenb TUHUY 2IEKTPOIEPEIaUH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOA MAJIbIX KOJIEOAHUH TPy3a HA HUTHU OT JJIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne nepeMEHHOT0 TOKa B LENM W3  IIOCIENOBAaTEIbHO COEIMHEHHBIX
KOH/JIEHCATOPa, KaTYILKU U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexanudeckre BOJIHBI, yCIIOBUA pacnpocTpanenus. Ilepuon. CkopocTe pacnipocTpaHeHHs
u JuiMHa BoJHbBL. [lomepeunble M mpoposibHble BOJHBL. MHTepdepeHuus u audpaxius
MEXAHUYECKUX BOJIH.

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

ONEKTPOMarHUTHbBIE BOJIHBL. YCJIOBUS HM3JIy4YE€HMsI AJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHTauust BektopoB E, B, V B anekrpomarnutHOi BosiHe. CBOMCTBa 3J€KTPOMAarHUTHBIX
BOJIH: OTpaXCHHE, TMpeJoOMJICHHe, mosipu3anus, audpakuus, uHTtepdepenuus. CKoOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[kana 37MeKTPOMAarHUTHBIX BOJH. [IprMeHeHue >IeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHUMIIBI pagUOCBA3HU U TeNEBUACHUA. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPY KAIOIIEH CPeJIbl.

TexHndyeckue ycTpoiicTBa M IPAKTUUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE WHCTPYMEHTHI,
yIbTpPa3ByKOBasi JUArHOCTHKa B TEXHUKE W MEAMIMHE, pajap, pajiuoNpuEMHUK, TEJIEBHU30p,
aHTeHHa, Tesneon, CBY-neus.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJA0IbHBIX BOJIH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmtonenue oTpaxkeHus U MpeJoMIICHUs MEXaHMYECKUX BOJIH.

Habmtonenue nnrepdepeHunu u Audpakimy MEXaHH4eCKUX BOJIH.

3BYKOBOH pPE30HAHC.

HaGntoneHue cBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYAOW M YacTOTOHU
KoJIeOaHUH.

HccnenoBanue  CBOWCTB — JJIEKTPOMArHUTHBIX — BOJIH:  OTPaXXEHHWE, IPEIIOMIICHHE,
noJsisipu3anus, 1udpakuus, HTepdepeHIHs.

Tema 3. Onmuxa

I'eomeTrprueckas ontuka. [IpsMonnHeliHOE pacIpOCTpaHEHUE CBETA B OHOPOAHON Cpelie.
JIyu cBera. ToueUHBIN UCTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHbI OTpaxkeHUs cBeTa. IlocTpoeHune n300pa’keHHI B IIIOCKOM
3epKaie.

[Ipenomnenne cBeta. 3aKkOHBI MpPEJIOMIICHHS cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomienud. [lomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI yroa MNOJIHOTO BHYTPEHHETO
OTpa’KEeHUSI.

Hucnepcus ceera. CioxxHbli cocTaB Oenoro ceera. L{Ber.



CoOupatone u pacceuBarolye JuH3bL. ToHkasg nuH3a. DOKycHOE paccTOsHHE H
OINITHYECKasi cujla TOHKOH JuH3bL. [locTpoeHne n300pakeHuii B COOMPAIOIINX M PACCENBAIOIINX
nuH3ax. PopMyia TOHKOW JIMH3BI. Y BEIMYEHHE, 1aBaEMOE JIUH30M.

[Ipenensr TPUMEHUMOCTH T€OMETPUUECKOM ONTHKH.

BonnoBass onrtuka. WuTepdepennus cBeta. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HaAOII0IEHUSI MAKCUMYMOB U MUHHUMYMOB B HHTep(EpPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakmus  cera. [AudpakumonHas pemérka. YciaoBue HAOMIOACHUS TIIABHBIX
MaKCHUMYMOB IIPH TaJICHUH MOHOXPOMAaTUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue ycTpoOHCTBa M NPAKTHMUECKOE NPUMEHEHHWE: OYKH, Jyma, ¢oTroanmnapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TeJIECKOI, BOJIOKOHHAsE ONTHKA, AU(pakiuoOHHAs
pemeTKa, TOISTPOUSI.

Llemoncmpayuu

[IpsiMonuHeitHOE pacHpoCTpaHEHUE, OTPAKEHHE M IMpenoMiieHue cBeTa. Onruueckue
puOOPBHI.

IlosnHOE BHYTpEeHHEE OTpakeHHe. Moienb cBeToBoa.

HccnemoBanue cBOMCTB N300pakeHUI B JIMH3AX.

Mopenn MEKPOCKOIIA, TEIECKOIa.

HaGmronenue natepdepeHim crera.

Ha6monenue audpakuum cBerta.

Habmronenue nucnepcun cBera.

[Tomyuyenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIbIO TU(DPAKIIMOHHON PEIIETKH.

HaGmoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnusie pabomuol

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBONCTB N300payKeHHM B JIMH3aX.

HaGmronenue agucnepcun certa.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPHUH OTHOCUTEILHOCTH
I'paHuLBI IPUMEHMMOCTH KJIACCHYECKONW MeXaHUKH. llocTynaTel clienMalbHONM TEOpUH
OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTH MOJYJIA CKOPOCTH CBETa B BaKyyme, IPUHIUI
OTHOCHUTENIbHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKpPALCHUE JIUHBI.
DHEPrusi 1 UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl € YHEPTUEH U UMITYJIBCOM PEISTUBUCTCKOM YaCTULBI. DHEPT U ITOKOS.

Paznen 7. KBanroBasi pusuka
Tema 1. Inemenmol K6AHMOBOU ONMUKU
®oronbl. Popmyina [lnanka cBs3u dHEPrUM (POTOHA C €r0 YaCTOTON. DHEPIUsl U UMITYJIbC
¢dotoHa.
OtkpeiTue u wuccienoBanue Gorodpdekra. Ombitet A. I. CromeroBa. 3aKOHBI
dbotoaddekra. Ypasuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuia» horodddekra.
Hasnenue ceera. OmneiTel [1. H. JIeGenena.
XUMUYECKOE JEUCTBHUE CBETA.



TexHudyeckue ycTpoiiCTBa M NpPaKTHUECKOE MPUMEHEHHE: (HOTOINEMEHT, (OTOAATUHK,
CoJIHEeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu
®dotor(h(PexT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHELTHETO GoToddeKTa.
Caeroauon.
Conneunas Oartapes.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Pesepdopaa nmo paccessHuio o -yactuil. [lnaneraphas
Mmonenb atoMa. Iloctynarel bopa. 3nyuenne u mornomenue GOTOHOB NPU MEpexoje aToMa ¢
OJIHOTO YypOBHSI SHEpruu Ha Jpyrod. Buabl cnexktpoB. CnexkTp ypoBHEH SHEpruu aroma
BOJIOPOJA.
BonHoBbie cBoiicTBa yactull. BonHel ae bpoinsa. KoprnycKyisspHO-BOJHOBOW JTyau3M.
CHOHTaHHOE U BBIHYKIEHHOE M3TyUYEHHE.
Texnuyeckue ycTpoiicTBa U TMpPaKTHYECKOE TMPUMEHEHHE: CHEKTPalbHBIM aHaIu3
(cnexkTpockom), Ja3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopna.
Omnpenenenre AMHBI BOJIHBI JIa3epa.
HaGmronenne nuHeHvaThIX CIIEKTPOB H3TyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol
HaGmroienue nuHeRvyaToro CuexkTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JOKa3blBalOIIME  CIOKHOCTb  CTPOEHHUS  sjpa. OTtkpbiTHE
paaunoaktuBHOCTH. OnbIThl Pezepdopaa no onpenenenno cocraBa paaAuoakTHBHOTO U3JTy4EHUS.
CoiicTBa anb(a-, Oera-, ramMmma-u3iydeHus. BausHue paaroakTHBHOCTH HA KUBbIE OPTraHU3MBI.
OtkpeiTHE TIpoTOHAa W HelTpoHa. Hykmonnast moxpens sapa ['eizenOepra—lIBaneHko.
3apsn sapa. MaccoBoe uncio siapa. M30tornsl.
Anbda-pacniaz. DNeKTPOHHBIA W MO3UTPOHHBIA OeTa-pacmana. ['amma-usnyuenue. 3akoH
pPaZo0aKTUBHOTO pacmaja.
DOHeprus CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JleekT Macchl spa.
SAnepHble peakuuu. JleJleHUE U CUHTES sIEP.
Snepubiii  peakrop. TepmosimepHblii cuHTe3. [IpoOneMbl W TEPCHEKTHBBI  SACPHOM
SHEPreTUKHU. DKOJIOTUYECKUE aCIEKThI SEPHON SHEPTeTUKH.
DneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.
MeTo 161 HaOJIIOIEHUS ¥ PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUII.
dyHaamMeHTanbHbIe B3auMoieiicTBs. EqMHCTBO (hr3nueckoil KapTUHBI MHUpa.
TexHuyeckue ycTpoHCTBa M MpPaKTUYECKOE MPUMEHEHHE: T03UMeTp, Kamepa BuibcoHa,
SAEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHM3UPYIOLIUX YaCTHII.
Yuenuueckuii oxcnepumenm, nabopamopmvie pabomol
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nea 8. DiieMeHTBI ACTPOHOMUHM M ACTPOPU3UKHU



Ortanbl  pa3BUTUs acTpoHomuH. llpuknagHoe W MHUPOBO33PEHUYECKOE 3HAUYCHHUE
aCTPOHOMHUHU.

Bun 3Bé€3nH0r0 HeOa. Co3Be3aus, spKkue 3BE3/1bl, IJIAHETHI, X BUAUMOE ABH)KECHHUE.

Conneuynas cucrema.

Comuue. ConHewHass akTUBHOCTh. Mcrounuk sHeprun ConHua u 3BE31. 3BE3ABI, UX
OCHOBHBIE XapaKTEpPUCTUKHU. JlnarpamMma «CHEKTpajbHBI KJIacC — CBETHUMOCTB». 3BE3/bI
[JIABHOW TMOCJEN0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» [UIsl 3BE37 TJIaBHOMN
Iocie0BaTeNbHOCTH. BHyTpeHHee cTpoeHne 3BE3M. CoBpeMEHHBIE MPEACTABICHUS O
MPOUCXOXKACHUH U 3BOoIMK COJIHIA U 3BE3]T. DTallbl )KU3HU 3BE3]I.

Mnneunsiii [IyTs — Hamia [Manaktuka. [Tonoxxenue u nqmxenune Comnna B ["anaktuke. Tumst
rajiakTuk. Panuoranaktuku u kBazapsl. YEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmpenune Bcenennoil. 3akon Xa06ma. PazOeranme ramaktuk. Teopwust
Bonbiioro B3psiBa. PennkToBoe u3inyyeHue.

MacmrabHas cTpykTypa Beenennoil. Metaranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaGmroienust HeBOOPYKEHHBIM TJIa30M C UCTOIH30BAHUEM KOMITBIOTEPHBIX MPHUIOKEHUN
IUI OTIpeZIeNICHUs! MOJIOXKEHHSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHUS
CeBepHOro nostymapus 1 sipkue 3BE31bl.

Ha6monenus B reneckon Jlynsl, utaner, Maeuroro [TyTu.

O0o0marouee NOBTOPEHNE

Ponp ¢u3uku U acTpOHOMHUHM B SKOHOMHYECKOH, TEXHOJOTHMYECKOH, COIMAbHON U
ATHUYECKON cdepax [esATENbHOCTH 4YeNOBeKa, pOlb W MeCcTO (UMK U acTPOHOMHUHU B
COBPEMEHHOW HayyHOW KapTHMHE MHUpa, poib (u3nyecko Teopuun B (OPMHPOBAHUU
MpEJICTaBICHUA 0 PUZNIECKON KapTHHE MHUPa, MECTO (PU3MUYECKON KapTUHBI MUpa B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX [IPEICTABICHHUIN O IPUPOJIE.

MexnpeameTHble CBSI3U

N3yuenne xypca ¢usukm 06azoBoro ypoBHA B 11 Kiacce OCymecTBISETCS € Y4ETOM
COJICPKATEIBHBIX MEXIPEJAMETHBIX CBSI3€d € KypcaMH MaTeMaTHKH, OWOJIOTHH, XHWMHH,
reorpaduu ¥ TEXHOJIOTHUU.

Medsicnpeomemnuvle nowsimus, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO TO3HAHMS:
sBIICHUE, Hay4yHbId (pakT, rumoresza, (u3myUeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJICHUE,
AKCIIEPUMEHT, MOACIUPOBAHUE, MO/IEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUe CUCTEMBl YPaBHEHWH, TPUTOHOMETPHUYECKUE (PYHKIUH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPBI M HX
MPOEKIIMH Ha OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (YHKIUH,
MIpU3HAKK NI0JI00MS TPEYTrOJIbHUKOB, ONPEIEICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Te.

buonocus: snextpuyueckue SBICHHUS B JKMBOW NPUPOJE, KojeOaTeNbHBIE IBUKEHHS B
KUBOM MpHUPOJIEC, ONTUYECKHE SIBICHUS B >KMBOM MPHUPOAE, ACHCTBUE paguallid Ha >KUBBIC
OpraHU3MBbl.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPUCTANIMYECKasl CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbI 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIBHBIN aHAIN3.

leoepaghus: MarHUTHBIE TIOJIOCa 3€MIIH, 3aJIe)KM MAarHUTHBIX pyl, HOTOChEMKa 3eMHOM
MMOBEPXHOCTH, IPEACKA3AHNE 3EMIIETPSICEHUH.



Texnonocus: NTUHUM JIIEKTPOIIEpead, T€HEpaToOp MEPEMEHHOIO TOKA, JJIEKTPOJBUIaTelb,
WHAYKIMOHHAs TIe4yb, pajap, paJuONpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAS ONTHKA, COJTHEYHAst OaTapesl.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

OcBoenune ydeOHoro mpeamera «dus3mka» Ha ypoBHE CpeaHEro o0Imero oOpa3oBaHUSA
(0a30BBI  ypOBEHb) MODKHO  OOECIEUUTHh  JIOCTHXKCHHE  CJICIYIOIIUX  JINYHOCTHBIX,
METaINpeIMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE PE3yJbTaThl OCBOCHUS y4eOHOro mpeamera «DU3WKa» MOKHBI OTpPaKaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIIMXCSl PyKOBOACTBOBAThCA C(POPMUPOBAHHON BHYTpPEHHEH
MO3UIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllui, TO3WTHUBHBIX BHYTPEHHHX
yOCKICHUIM, COOTBETCTBYIONIMX TPAJAMIMOHHBIM IEHHOCTSM POCCHMCKOTO  OOIIecTBa,
paciidpeHue >KU3HEHHOTO OIbITa U ONbITa AESITEIbHOCTH B IMPOLIECCE PeaTn3alliid OCHOBHBIX
HaIpaBJIEHUH BOCTIUTATEIbHOMN A€SITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHUSA:

chOpPMUPOBAHHOCTh TPAXKIAHCKOW TO3WIMH  O0ydYaroIlerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIICKOT0 OOIIECTBa;

MPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTHUECKUX U JIEMOKPATHUECKHX
IIEHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIHHOCTh B WHTEpPECaX TPa)JTaHCKOTO O0OIIecTBa,
y4acTBOBaTh B CAMOYIPaBIECHUH B 00pa30BaTeIbHON OpraHU3alluy;

yMEHHE B3aUMOJEHCTBOBATh C COLHUAIBHBIMH HWHCTHUTYTaMH B COOTBETCTBUU C HX
GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapHOHN M BOJIOHTEPCKOM NEATENbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTHh POCCUNMCKOMN TPaKIaHCKON HICHTUIHOCTH, TaTPHUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYIJapCTBEHHBIM CHMBOJIAM, JIOCTIKCHUSIM POCCHMCKUX
Y4EHBIX B 0071aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHHUS;

CIOCOOHOCTH OIICHMBATh CHUTYAIlMIO0 U MPUHUMATh OCO3HAHHBIC PELICHHS, OPUEHTHUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEGHHOCTH, B TOM YHCIIE B ACSITEILHOCTH YU4EHOTO;

OCO3HAHME JIMYHOTO BKJIJa B MOCTPOCHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHONICHHE K MHUPY, BKJIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA, MIPUCYIIETO
¢bu3ndeckoil HayKe;

5) Tpya0BOIro BOCIMTAHMSA:

UHTEpEeC K pa3IuuHbiM cdepam npodeccHoHaNbHON MAESITeTbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOH U TEXHUKOW, YMEHHE COBeplIaTh OCO3HAHHBIA BHIOOP Oymymiei
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO M caMO00Opa3oBaHHIO B oOiactu (pU3MKK Ha
MPOTSKEHUU BCEU JKHU3HU;

6) 3K0JIOrM4ecKOro BOCIIMTAHMS:

C(OPMHPOBAHHOCTh DKOJOTHUYECKOW KYJBTYpBl, OCO3HAHWE TJI00aTBHOTO XapakTepa
HKOJIOTMYECKUX MPOoOIIeMm;



IJIAHUPOBAHUE U OCYLIECTBICHUE IEHUCTBUM B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHUsA
LeJIeN YCTOMYUBOTO Pa3BUTHSI YEIIOBEYECTBA;

paclIMpEeHHe OIbITa JEATEIBHOCTH OJKOJOTMYECKOW HANpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCs 3HaHU 110 (pU3HKe;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

C(OPMHPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (hU3NYECKON HAYKH;

OCO3HAHME IIEHHOCTH HAayYHOU JEATEeNIbHOCTH, TOTOBHOCTD B IPOLIECCE U3YyUCHHS (PU3UKU
OCYIIECTBIIATH MPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATENIBHOCTh MHAUBUAYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/bHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eiCTBUS
ba3oBble JJornyeckue aeiicTBUs:

CaMOCTOSITENIbHO (OPMYJIUPOBATh WU aKTyaJHU3UpPOBATh MPOOJIIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPEICIISITh LETU AeATeIbHOCTH, 33]1aBaTh TapaMeTPhl U KPUTEPUH MX IOCTUKECHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PM3NUCCKUX SBIICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS MPOOIEMBI C YUETOM aHAIM3a UMEIOIIMXCS MaTepHAbHBIX
Y HEMaTepHaAITbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEILHOCTh, OIICHUBATH COOTBETCTBHE PE3YyJITATOB IIEIISAM,
OIIEHUBATh PUCKH MOCJIEACTBUN IESITEIHbHOCTH;

KOOPJMHHPOBATh U BBIMONHATH PA0OTy B YCIOBUAX PEATBHOTO, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MPH PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble uccienoBaTeabCKue JeiicTBHS:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU MOHATUSAMH W MeToAamu (pu3mdeckoi
HayKU;

BJIQJICTh HABBIKAMHU Y4eOHO-MCCIIEOBATEIIHLCKON W MPOSKTHON NEATEIHHOCTH B 00IaCcTH
(hU3UKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIbBHOMY TOMCKY METOJIOB PeIIeHUs 3a7a4
(hUBUYECKOTO coepKaHusl, TPUMEHEHUIO Pa3TUIHBIX METO/IOB ITO3HAHMS;

BJIQJIETh BUJAMM JAESTEIBHOCTH MO TMOJYYEHHIO HOBOTIO 3HAHUSA, €r0 HMHTEPHpPETALNH,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B Pa3IMUHBIX YUYEOHBIX CHUTyalMsIX, B TOM 4YHCJIE TMPH
CO3JIaHHH yUEOHBIX POEKTOB B 00JIaCTH (DPUBUKH;

BBISIBIIATh TMPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyallMu3MpOBaTh 3aJaydy, BbIJIBUTAThH
TUNOTE3y €€ peIIeHUs, HAaXOAWTh AapTryMEHTBhI [JIs JOKA3aTelbCTBA CBOMX YTBEPKIACHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

AHAJIM3UPOBATh TMOJIYYEHHbIE B XOJI€ PEIICHUS 3aJayd pe3yJibTaThl, KPUTUYECKHU
OIICHUBATH WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 33/ladyll B OOpa30BaTEIbHON NESATEILHOCTH, B
TOM YHCJIC TIPU U3YYCHUU (HUZUKH;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIIECHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITETLHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTD MPOOJIEMBI M 3a7]a41, JTOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.



Padora ¢ undopmanmeii:

BJIAJIETh HaBBIKAMH TMONyYeHHS HH(pOpMaIuy (HU3NIECKOTO COJEPKAHUS M3 MCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITENIbHO OCYIIECTBIATH TIOWCK, aHaju3, CHCTEMAaTHU3aLHUI0 U
MHTEPIIPETannio HHHOPMALUH Pa3TUIHBIX BUIOB U (GOPM IPEICTABICHNUS;

OLIEHUBATh JJOCTOBEPHOCTHh WH(OPMAIIHH;

UCIIONIb30BATh CPENCTBA WH(POPMAIIMOHHBIX M KOMMYHHKALMOHHBIX TEXHOJOTHUH B
pEUICHNN KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX M OPTaHM3alMOHHBIX 3aJad C COONIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepekeH s, IPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€3011acHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO CONEp)KaHWS B PA3IUYHBIX (Qopmarax ¢ y4ETOM
Ha3HAueHUs WHPOPMALMU W I[EJIEBOM ayAWTOPUH, BBHIOWpas ONTUMAIBHYIO (QOpMYy
NPE/ICTaBICHNS U BU3YaTH3AIUH.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1efiCTBHUS:

OCYILECTBIIATh OOLIIEHUE HAa YPOKaX (PU3UKU U BO BHEYPOUHOM JIeATEbHOCTH;

pacro3HaBaTh MPEANOCHIIKNA KOH(OIMKTHBIX CUTYAllMi U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTb CBOK TOUKY 3pPEHHUS C MCIOJIb30BAHHEM S3BIKOBBIX
CpPEICTB;

IMOHMUMATh U UCIIOJIB30BaTh NPCUMYIICCTBA KOMaHI[HOﬁ nu HHI[HBHIIyaHBHOﬁ pa6OTI)I;

BbIOMpPATh TEMATUKY M METOJbl COBMECTHBIX AECHCTBUI C y4€TOM OOLIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 uieHa KOJUIEKTHBA,

NPUHUMATh IeJId COBMECTHOM JEATENbHOCTH, OpPraHM30BbIBATH M KOOPAMHUPOBATH
JeWcTBUS MO €€ JOCTHIKEHHUIO: COCTaBIIATh IUIaH JEeMCTBUHM, pacnpeAeisTb poju C y4ETOM
MHEHUI YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboThI;

OLIEHMBATh KA4eCTBO CBOETO BKJIaJa M KaX/J0TO yYaCTHHKA KOMaH/bI B OOIIUI pe3ysbTar
0 pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IPOCKTHI, OLUCHUBATH HUACU C NO3UMIHMU HOBU3HLI, OPUTIMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATE TMO3UTHBHOC CTPATCTHYCCKOEC TIIOBECACHHWE B Pa3JIMUHBIX CUTyalusdaX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE /1eliCTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIHHYIO JEATCILHOCTh B 00JIACTH (U3HUKH H
aACTPOHOMUH, BBISIBJIATH TTPOOJIEMBI, CTABUThH U JOPMYITUPOBATH COOCTBEHHBIC 33]1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IJIAH PELICHUs PACUETHBIX M KAaYECTBEHHBIX 3aJad, IUIAH
BBITIOJTHCHHSI TIPAKTUYECKOW PabOThI € Y4ETOM MMEIONMIUXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEHN U MPEANIOYTEHNM;
JIaBaTh OLICHKY HOBBIM CUTYallUsM;
pacIupsaTh paMKH y9eOHOTO MPpeMeTa Ha OCHOBE JIMYHBIX MPEATIOUYTCHUH;
JieNaTh OCO3HAHHBINM BHIOOpP, apryMEHTHUPOBATH €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATh MIPUOOPETEHHBIN OIBIT;
crocoOCTBOBaTh (OPMHUPOBAHUIO U TIPOSBICHHUIO JPYIWIUH B oOjactu  (pusukw,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIbHBI HHTE/JIEKT:



JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTH, OIECHUBATH
COOTBETCTBHE PE3YIIHTATOB LIEIISM;

BJIaACTh HABBIKAMU IIO3HaBaTEIbLHONI pe(bJIGKCI/II/I KaK OCO3HaHUsS COBCPIIACMBIX HeﬁCTBHﬁ
Y MBICIIUTEIILHBIX MTPOIECCOB, UX PE3YJIHTATOB M OCHOBAHHIA;

MCIOJIb30BaTh MPUEMBI pe(IeKCUU IS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELLICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PEIICHHUS TI0 UX CHIDKCHHIO,

MPUHUMATh MOTUBBI U APTYMEHTHI JIPYTUX MPH aHATU3E PE3YJIbTATOB JICATEIbHOCTH;

MNpUHHUMATh 08651, IHOHUMasA CBOM HEAOCTATKH U JOCTOUHCTBA,

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTHX MPU aHAIU3E PE3YIbTaTOB IEATEIHHOCTH;

MIpU3HABaTh CBOE MIPaBO U MPABO APYTUX HA OIIHUOKH.

B mponecce JOCTUKCHUSA JTMIYHOCTHBIX PE3YJIbTATOB OCBOCHUA IMTPOTpaMMBI 110 (1)I/I3I/IK€ JJISL
YPOBHS cpeaHero olmiero o0pa3oBaHus y 00yUYarOIIMXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
WHTEIIICKT, MPEATNOIaralonui copMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIIOYAKOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAILHOE COCTOSHUE,
BUJICTh HANPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON cephl, ObITh YBEPEHHBIM B ce0¢€;

CaMOpPCryJImpoBaHus, BKJIIOYArOIICTO CaAMOKOHTpPOJIb, YMCHUC NpUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIOCOOHOCTh aMalTHPOBATHCS K AMOLUOHAIBHBIM
HU3MCHCHUSAM U IIPOABJIATH FI/I6KOCTB, 6I>ITI) OTKPLITBIM HOBOMY,;

BHYTPEHHEH MOTHUBALMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH HCXOSl M3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIFOYAIOIICH CIIOCOOHOCTh TOHHWMATH 3MOITMOHAILHOE COCTOSHHUE JPYTHX,
YUUTBIBATh €TI0 TIPU OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COITMAITLHBIX HABBIKOB, BKITIOYAIOIIUX CIIOCOOHOCThH BBHICTPAUBATh OTHOIICHUS C APYTUMH
JIIOIbMU, 3a00TUTHCS, IPOSBIISITh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATDBI

K konmy oOyuenust B 10 Kiacce npeaMeTHbIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHHNA:

J€MOHCTPUPOBATh Ha MpHUMEpax pojb U MECTO (PU3MKH B (POPMUPOBAHUH COBPEMEHHOU
Hay4YHOW KapTUHBI MHUpA, B Pa3BUTUN COBPEMEHHOW TEXHUKH W TEXHOJIOTHH, B NMPAKTHYECKOU
NESTEIbHOCTH JTIOACH;

YUUTBIBaTh TPaHMIIBI NPUMEHEHUS HU3YyUEHHBIX (PU3MUECKUX MOJENeH: MaTepualibHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJMIOTHO TBEPAOE TENO, MICAIbHBIA ra3, MOJEIU
CTPOEHHUs T'a30B, KUIKOCTEH U TBEPABIX TEJI, TOUCYHBIM DIEKTPUYECKUU 3apsij IPU PEIICHUU
bu3nveckux 3a1ad;

pacrio3HaBaTh (HU3WYECKHE SIBJICHUS (MIPOIECCH) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIPHO-KMHETUYECKOW TEOpUU CTPOCHMS BEIIECTBA U IJIEKTPOJAMHAMUKH:
pPaBHOMEPHOE U PAaBHOYCKOPEHHOE IPSAMOJIMHEHHOE MABMKEHHE, CBOOOJHOE IaJeHHE Tell,
IBIJKEHHE 110 OKPY)KHOCTH, HHepLMs, B3aumojeiictBue Tten, auddysus, OpoyHOBCKOE
JBM)KEHHE, CTPOEHHUE XHMJIKOCTeH M TBEPABIX Tell, U3MEHEHHEe o0bEMa Tela MpH HarpeBaHUU
(oxJ1aX1€HNHN), TEIJIOBOE PaBHOBECUE, UCIIAPEHHE, KOHACHCALUs, IJIABJIEHUE, KpUCTAIIIIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3]lyXa, MOBBIIICHWE AABJICHUS Ta3a MpPU €ro HarpeBaHUM B 3aKPBITOM
coCyze, CBsA3b MEXKIY IapaMeTpaMHM COCTOSHHUS Ta3a B M30INPOLECCaxX, JIEKTPU3ALHUA Tell,
B3aUMO/ICICTBUE 3apsI0B;



OIMCHIBATh MEXAaHMUYECKOE JBM)KEHUE, UCHOJb3Yys (PU3MUECKUE BEIMYMHBL: KOOpAMHATA,
IyTh, MEpPEMEILEHNE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHa, UMIIYJIbC Tella, KMHEeTHYecKas
SHEprusi, NOTEHIUalbHas SHEPIUs, MeXaHHueckas padoTa, MeXaHWYeCKas MOIIHOCTb; IpH
ONMCaHUM TMPABWIBHO TPAKTOBaThb (PU3MUECKUH CMBICH HCIOJIb3YEMbIX BEIMYUH, HX
0003HaYECHUS U €IUHUIIBI, HAXOIUTH (POPMYJIbL, CBSI3bIBAIOLINE JaHHYIO (PU3MUECKYIO BEIUYUHY
C JIpyTUMH BEIIMYMHAMU,

OIACHIBATh HM3YyYEHHBIE TEIIOBBIE CBOMCTBA TEI M TEIUIOBBIE SIBJICHUS, HCIOJIb3Ys
¢u3nueckue BENWYHMHBI: JABJICHUE Tasza, TEMIIepaTypa, CpenHss KWHEeTH4YecKas SHEeprHs
XA0TUYECKOTO JBMKEHMSI MOJIEKYJ, CpPEAHEKBAApPAaTU4HAsI CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS DHEPTus, padoTa ras3a, KOd(QQHUIHMEHT MOJE3HOrO JEHCTBUS TETIOBOTO
JBUTATENIS; TIPU OMMCAHWU NIPABUIIBHO TPAKTOBATh (PM3MUECKUI CMBICIT HCIIOIb3YEMBIX BEJTHUNH,
ux OOO3HAYEHMsS M E€IUHHULBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTMMH BETUUUHAM;

OIUCHIBAaTh M3YYECHHBIE JJIEKTPUUYECKUE CBOMCTBA BEILECTBA U DJIEKTPUUECKHUE SIBICHUS
(mporecchl), UCTIONbB3Ysl (U3UUECKHE BEIUYMHBL AIIEKTPUUECKUM 3apsijl, 3JIEKTpUYECKoe IoJe,
HanpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIMAIOB; IPU ONHCAHMM IIPABHIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJIb3yEMbIX BEJIWYMH, MX OOO3HAYCHHUS U €IUHUIIBI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BETMUNHY C IPYTHMHU BEIIMYHHAMM;

aHATM3UPOBaTh (YU3NYECKHE TPOIECCHl U SIBICHUS, UCTONB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMUIBL: 3aKOH BceMupHoro tarotenus, I, II m III 3akonbl HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM dHEpruu, 3aKOH COXpPaHEHHsI UMITYJIbca, MPUHIUI CYNEPIIO3ULIUN CHII, TPUHIUI
paBHOINpABUsl MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEIHEH KWHETHMYECKON DHEPIUU TEILIOBOTO JBH)KCHHS
MOJIEKYJT ¢ a0CONIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHHS
AJIEKTPUYECKOTO 3apsijia, 3akoH KylloHa, MpU 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTUYECKOE BHIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MIPUHIIMIIBI ICHCTBUSL MAIIMH, MPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pas3nnyaTh yCcaoBUs UX O€30IaCHOTO MCIIOJIb30BaHMS B IOBCEAHEBHOM XKU3HM,

BBITIOJHATh JKCIIEPUMEHTHI IO HCCIIEOBAHMIO (PU3UYECKUX SBJICHUM U TPOIECCOB C
UCTOJb30BAaHUEM MPSAMBIX M  KOCBEHHBIX HW3MEpEeHuH, Npu 3TOM  (QOpPMYyJIHPOBAThH
npobnemy/3ajayy M TUIOTe3y y4eOHOro SKCHEpUMEHTa, CcOoOMpaThb YCTaHOBKY U3
MPEUI0KEHHOTO 000PYI0BaHUs, IPOBOIUTH OMBIT U (HOPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh MpPSMble M KOCBEHHbIE HU3MEpEHUs (U3NYECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUS] M HWCIOJIb30BATh HM3BECTHBIE METOIBI OLEHKH
MIOTPELIHOCTEN H3MEPEHUN;

UCCIIeIOBaTh 3aBUCHUMOCTH MEXIy (U3MYECKMMM BEJIMYMHAMU C HCIOJIb30BaHUEM
NpSIMBIX M3MEPEHMH, MNP 3TOM KOHCTPYUPOBAaTh YCTAaHOBKY, (UKCHpPOBATh pE3YJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadUKOB, J1€J1aTh BHIBOJbI
II0 pe3yJIbTaTaM MCCIEI0BaHNUS;

coOmogaTh mMpaBuia 0E30MacHOro TpyJa NPH IPOBEICHUM HCCIEIOBAaHUNH B paMKax
yu4eOHOTr0 HKCHEpUMEHTa, Y4eOHO-HCCIEeIOBATENbCKOM M TPOEKTHOH  JESATEIbHOCTH C
HCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JAOOPaTOPHOro 000pyAOBaHUS;

pemaTh pacu€THbIE 3aJa4d C SIBHO 33JaHHOW (DU3MYECKOW MOJENBIO, HCIOIB3YS
(bu3nyeckre 3aKOHbI M IPUHIUIIBI, HA OCHOBE aHAJIN3a yCJIOBMS 3a7a4dl BEIOUPATh (PU3HUECKYIO
MOJI€b, BBIIEIATh (PU3NYECKUE BEIMUMHBI U (QOPMYJIbl, HEOOXOIUMBIE JUIsl €€ pelieHws,
NPOBOJUTH PACUETHI U OLIEHUBATh PEAIbHOCTH MOJIyYE€HHOI0 3HaUeHUs (pU3nyecKoi BEINYHHBI,



pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUYMBYIO LIETIOYKY
paccy>XJIeHHi ¢ ONOpOi Ha M3YUCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHUE SBJICHNUS,

UCTOJNB30BaTh TMPH pPEUICHWH YYEeOHBIX 3a7ad COBPEMEHHbIE HH(GOPMAIIMOHHEIE
TEXHOJIOTUM [UI TIOUCKA, CTPYKTYPHPOBAHHUS, MHTEPIpPETAlMM U IPEJCTaBlIECHUs y4yeOHOH u
HAyYHO-TIOMYJISIPHOM HMH(POpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJM3UPOBATh MOJyYaeMyto HH(pOpMaIHIo;

NPUBOUTE NMPUMEPHI BKJIaJa POCCUICKUX M 3apyOeKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOLIECCOB OKPYIKAIOIIET0 MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCTOJb30BaTh TEOPETHUECKUE 3HAHUSA N0 (U3UKE B TOBCEIHEBHOW JKHU3HU IS
obecrieyeHnst 6€30MaCHOCTH MPU OOPALICHUHN C TPHOOpAMH U TEXHHUECKUMH YCTPOUCTBAMH, JJIS
COXPAHEHHS 3/I0POBbS U COOJIIO/IEHNSI HOPM DKOJIOTUYECKOTO MOBEJCHHS B OKPY KaIOILEH Cpee;

paloTaTh B IPYIIIE C BHIIOJIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, INIAHUPOBATh padoTy
IpyNNbl, palMOHAIBHO pacHpeleNsaTh OO0S3aHHOCTHM M IUIAHUPOBATh JIEATEIbHOCTh B
HECTaHAAPTHBIX CUTYyalMsX, aJleKBaTHO OLCHMBATh BKJAJ KaXKJIOTO W3 YYaCTHHUKOB TPYIIbI B
peleHre paccMaTpuBaeMoi poOIIEMBI.

K xoniy oOyuenust B 11 ki1acce npeaMeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHUMA:

JIEeMOHCTPHPOBATh HA MPUMEpPaxX poib U MeCTO (PH3MKH B (POPMHUPOBAHUHN COBPEMEHHOM
Hay4YHOW KapTUHBI MHUpA, B PAa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTHH, B IPAKTHYECKOU
NesTeIbHOCTH JIIOJIeH, LIEJIOCTHOCTh U €IUHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPAaHUIBl TPUMEHEHUS U3YUYEHHBIX (U3MUECKUX MOJENeil: TOoueUHBIN
ANIEKTPUYECKUM 3apsija, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fAepHas MOJENb aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO sIJIpa MIPU pelIeHnN GU3NUECKUX 3a]1a4;

pacrio3HaBaTh (pU3MYECKHE SBJICHUS (MPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOW (DM3MKU: 3JIEKTpUUECKas NMPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MarHMTHOE JEMCTBHS TOKa, B3aUMOJAEMCTBME MAarHUTOB, 3JIEKTPOMATrHUTHAs
WHAYKLIMS, JAEUCTBHE MarHUTHOTO IOJII HAa HPOBOAHMK C TOKOM M JABWXKYLIMMCS 3apsf,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTPaHEHHE CBETa, OTPAXKEHHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W MOJApU3alUs CBeTa, IUCIEPCUsl CBETa,
dotosnexkrpudeckuit 3¢ dext (porodddext), cBeTOBOE NaBleHNE, BOSHUKHOBEHUE THHEHUATOrO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI U UCKYCCTBEHHAs PaJUOAKTUBHOCTH;

OIUCHIBAaTh H3YYEHHBIE CBONCTBA BEILECTBA (AJIEKTPUYECKUE, MAarHUTHBIE, ONTUYECKUE,
NIEKTPUYECKYIO MTPOBOAMMOCTD PA3JIMYHBIX CPEN) U DJIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTIONB3Yys (U3NYECKHE BEIMYMHBL: DIIEKTPUYECKHHA 3apsi, CHJIa TOKa, DJIEKTPUYECKOe
HaIpsDKEHUE, 3JIEKTPUUECKOE COMPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOABMKYIIAs CHUIIA,
paboTa TOKa, MHIYKIMS MarHMTHOrO Iojs, cwia Amnepa, cuia JlopeHIa, MHAYKTUBHOCTh
KaTyIIKH, SHEPTUsl DJEKTPUUYECKOr0 M MAarHUTHOrO MOJIeH, MEepUoJl M yacToTa KosiebaHWil B
KoJIeOaTenbHOM KOHTYpE, 3apsil U CHUja TOKa B MPOLECCe TAPMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KosiebaHui, (OKYCHOE pacCTOSIHUE M ONTHYEeCKass CHJla JIMH3bI, IPU OMMCAHUM IPABUIIBHO
TPAaKTOBaTh (PU3MUYECKUIl CMBICT HCIOJNB3YEMbIX BEIMYUH, WX O0O3HAUYEHUS M EIUHHULIBL,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETMYUHY C JPYTUMH BEJTMUYNHAMM;

ONMCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBICHHUS M IPOIECCHI, HCIONB3Ys (u3nyeckue
BEJIMYMHBI: CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, DHEPIUS U
uMIynbc (OTOHA, MEpPHOJ IoJypaclajga, SHEpPrus CBSI3M ATOMHBIX s€p, IPU ONHCAHUU
MPAaBWJIbHO TPAKTOBATh (U3NYECKUN CMBIC] HCIIOJIBb3YEMbIX BEJIWYUH, UX OOO3HAueHUs H



€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE AAHHYIO (U3MUYECKYIO BEIUYUHY C JPYTHMH
BEJTMYMHAMU, BEIYUCIIATH 3HAYCHUE (PUINICCKON BEITUIHHEI;

aHAIM3UPOBATh (PU3UYECKUE IPOIECCH W SIBIICHUS, HCIONB3YysS (DU3MYECKHE 3aKOHBI H
NpUHLMIBL: 3aKkOH OMa, 3aKOHBlI IIOCJIEAOBATEIBHOIO M NApaJUIEIbHOTO COEAUHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH SJEKTPOMAarHUTHOM  MHAYKIHH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHHSI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, YypaBHeHHe OWHImITelWHa s ¢oTroddekrra, 3aKOH COXpPaHEHHs] DHEPIHM, 3aKOH
COXpaHEHHUs] HMITYJbCa, 3aKOH COXPAHEHUs »BJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpPaHEHUS
MacCOBOI'O 4YHCHa, MOCTyNlaTrbkl bopa, 3aKOH paJMOAaKTHUBHOTO pachajaa, MpU 3TOM pa3inyaTh
CIIOBECHYIO (DOpPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE M YCIOBUS (TpaHMIIBI,
00J1aCTH) TPUMEHHUMOCTH;

ONpEIENATh HAIlpPaBICHUE BEKTOPAa MHAYKIMM MarHUTHOTO IOJIA MPOBOJAHUKA C TOKOM,
cwiibl AMriepa u cuitsl JIopenna;

CTPOHTH U OTMHCHIBATh N300pakeHNe, CO3/1aBaeMOe TIIOCKUM 3€PKaIOM, TOHKOM THH30M;

BBITIOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHHUIO (PU3UYECKUX SBJICHHM W TPOIECCOB C
UCIIONIb30BAHMEM TPSMBIX W KOCBEHHBIX HW3MEpPEHH: TIpH O3TOM  (HOPMYJIHPOBATH
npobiieMy/3amaqy W = TUNOTE3y Y4eOHOTO OKCIIEPUMEHTa, CcoOMpaTh yCTaHOBKY W3
MIPETIOKEHHOTO 000PYIOBAHHUS, TPOBOAMTH OTBIT U OPMYITUPOBATEH BHIBO/IHI,

OCYIICCTBIISITh TPSMbIE W KOCBCHHBIC HM3MEpPEHUS (PU3NYCCKUX BEIMYWH, IMPH STOM
BbIOMpATh ONTUMANbHBIN CIOCO0 M3MEPEHHs] M HCIOJIb30BATh H3BECTHHIE METOAbl OLIEHKH
MOTPENIHOCTEN H3MEPEHUM;

UCCIIeIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEJIMUMH C UCTIOIB30BAHUEM MPSIMbBIX U3MEPEHUH:
IIPU 3TOM KOHCTPYHPOBATHb YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYEHHON 3aBHCHUMOCTH
(Gu3MYeCKUX BENWYMH B BHAE TaOMUI] W TpaduKoB, JeNaTh BHIBOJABI IO pe3yibTaTaMm
HCCIIE0BAHMUS;

coOmoaTh TpaBuia 0e30MacHOro TpyJda TMPH IMPOBEIACHUM HCCICIOBAHUKA B paMKax
y4e0HOTO OKCIEPUMEHTa, Y4YeOHO-HCCIEIOBATEIbCKOW ¥  MPOEKTHOH JIESATEIBHOCTH C
MCIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U 1JAOOPaTOPHOro 000pyAOBaHUS;

pemate pacu€THbIe 3aJaydl C SIBHO 3a/JlaHHOM (QU3WYECKOW MOJENbI0, HCIOJbB3YS
(bu3nyecKkre 3aKOHBI ¥ MIPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBHS 3a/1a4ll BHIOMpATh (PU3NUECKYIO
MOJIeTIb, BBIICIATh (PU3NYECKUE BEIMUMHBI U (QOPMYIBI, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MIPOBOANTH PACUETHI U OIICHUBATH PEAIbHOCTD IMOTYYCHHOTO 3HAYCHHS (PHU3UUECKON BEIHUNHBI,

peliaTh KayeCTBEHHbIE 3aJlayd: BBICTPAMBATh JIOTMYECKH HEMPOTHUBOPEUUBYIO ILIETIOUKY
paccy>XJIeHH ¢ ONOpOi Ha M3YUCHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

UCTIONIF30BaTh TIPU  PEIICHWH YYeOHBIX 3a7ad COBPEMEHHBIC WH(OPMAIMOHHBIC
TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAlUU U MpeJCTaBiIeHUs y4eOHOU u
Hay4YHO-TIOMYJISIPHON HWH(POPMAIMK, TOTYYEHHONW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOTyYaeMyto HH(OPMAILIHIO;

OOBSCHATH MPUHIUIIBI JCHCTBHUS MAIllMH, TPUOOPOB U TEXHUYECKUX YCTPONUCTB, pa3indarh
YCIIOBUS UX 0€30MaCHOTO UCTIOIB30BAHUS B TIOBCETHEBHOM JKU3HU;

MPUBOJUTH MPUMEPHI BKJIA/a POCCUUCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHUE TIPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTHUH;

UCIIOJIb30BAaTh TEOPETHYECKHE 3HAHHUA 10 (U3UKE B TOBCEAHCBHOW IKH3HU IS
oOecrieueHus 0€30MaCHOCTH TIPH OOpAIIEHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU yCTPOHCTBAMH, IS
COXPAHEHHS 3/I0POBbS U COOIIIOIEHUS HOPM IKOJIOTUYECKOTO MOBEJICHHS B OKPY KaloIlel Cpee;



paboTath B IPYIIE C BHIIOJIHEHUEM PA3IMUHBIX COIMATIBHBIX POJICH, INIAHUPOBATh paboTy
IpyNNbl, palMOHAIbHO pacHpeneNiaTh OO0S3aHHOCTM M IUIAHUPOBATh JIEATEIbHOCTh B
HECTaHJAPTHBIX CUTYalMAX, aJ€KBATHO OLIEHMBATh BKJIAJ Ka)KIOTO U3 YYACTHUKOB IPYIIIBI B
peleHre paccMaTpuBaeMOi POOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/m KonrpoJsbnsie | IIpakrnyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypesI
Paznea 1. DU3UKA U METO/bI HAYUYHOI'O 1IO3HAHUSA
bu6mmoreka [IOK
1.1 @u3uKa 1 METOABI HAYYHOT'O ITO3HAHUSA 2 http
s://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pazgen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemartunka 5 http
s://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 JluHamuka 7 http
s://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
2.3 3aKOHbBI COXpPAHEHUS B MEXaHUKE 6 1 1 http
s://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJNHAMUKA
3.1 OCHOBBI MOJICKYJISIPHO-KUHETHYECKON 9 1 bubnuoreka [JOK
TEOpUn http




s://m.edsoo.ru/7f41bf72

bu6mmoreka [{OK
3.2 OCHOBBI TEPMOAMHAMUKH 10 http
s://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
13 ArperaTtHble COCTOSIHHS BEIECTBA. 5 http
' o
AIOBHIE HEpeXOInt s://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK
4.1 OnexTpocTaThKa 10 http
s://m.edsoo.ru/7f41bf72
. . bu6mmoreka [JOK
[TocTosiHHBIIM MeKTpUYecKuil TOK. TOKU B
4.2 A3JIUYHBIX CpeIax 12 hup
P pea s://m.edsoo.ru/7141bf72
Hroro no pasneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KUIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHue pa3/iesioB U TeM (uu¢possbie)
Ne i/ KoHTpoJbHBI IIpakTH4eckue
MPOrpaMMblI Bcero odpa3oBaTejbHbIE
e padoThbl padoThI
pecypcebl
Paznea 1. JIEKTPOJANHAMUKA
bubnuoreka [JOK
MaruautHoe nose. DIeKTpOMarHiuTHas
1.1 11 1 3 http
WHTYKIHST
VKL s://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 11
Pa3nea 2. KOJIEBAHUSA U BOJIHbBI
bu6nuoreka [JOK
MexaHHUeCKUe U DJICKTPOMArHUTHBIC
2.1 Koseba ? ! hutpy
JeOaHus
s://m.edsoo.ru/7f41¢97¢
but6mmoreka [JOK
MexaHHUeCKUe U DJICKTPOMArHUTHBIC
22 BOJIHBI > ! http
© s://m.edsoo.ru/7f41c97¢
but6mmoreka [{OK
2.3 Ornrtuka 10 3 http
s://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 24
Paznea 3. OCHOBBI CIIEITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
. bubmunoreka LIOK
OcHOBBI cielMaNIbHOM Teopun
3.1 4 1 http

OTHOCHUTCIBHOCTHU

s://m.edsoo.ru/7f41c¢97¢




Hroro no pasneny

Pa3znea 4. KBAHTOBASA ®PU3UKA

but6mmoreka [JOK
4.1 OIeMEHTEI KBAHTOBOU ONTUKU 6 http
s://m.edsoo.ru/7f41c97¢
but6mmoreka [JOK
4.2 Crtpoenue aToma 4 http
s://m.edsoo.ru/7f41c97¢
but6mmoreka [{OK
4.3 AToMHOE 5171pO 5 http
s://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 15
Paznen 5. 9JIEMEHTbI ACTPOHOMUHU U ACTPO®PU3UKHU
but6mmoreka [{OK
5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3IUKU 7 http
s://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 7
Pa3znen 6. OGOBIIAIOILIEE IIOBTOPEHHUE
bubnuoreka [JOK
6.1 O6o061aroiiee TOBTOPEHUE 4 http
s://m.edsoo.ru/7f41¢97¢
Hroro no paszgeny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
o KoanuecTBo yacos Mara JIeKTPOHHBIE HH(]pPOBbIE
. Tema YpokKa Beero KOHTpOJIbeIe HpaKanecKne H3y4YCHHU 06pa303aTeanHe
padoThbI padoThI s pecypcbl
®dusznka — HayKa O MPUPOJIE.
1 Hayunsie MCT(})’I[H HOEH;)HI/?;I 1 bubmorexa [TOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEeTro MUpPa
Pose 1 MecTo dpu3uku B
(bopMUPOBaHUN COBPEMEHHOM bubnnoreka [JOK

2 . 1
HAYYHOH KapTHHBI MHUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAEATEIBHOCTHU JOIeH
MexaHu4eckoe TBUKCHHE.

3 OTHOCHUTEIHBHOCTh MEXaHUYECKOTO 1 bubmuoreka [JOK
neuxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NpsAMOSIMHENHOE 1 bu6nuoreka [IOK
NIIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpeHHOE MpsIMOUHEITHOE | bubnnorexa [IOK
JIIBIDKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOogHoOe majienue. Y CKopeHue | bubnuoreka [JOK
CBOOOJTHOTO TIAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe 1BUXEHUE.

7 I[I;cheHHe MaTepiaHBHOﬁ TOYKH 110 1 Bubmmorexa IOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpyHUIUIT OTHOCUTENTBHOCTH 1 bu6nmoreka [JOK

lanunes. MHepuuanbHble CUCTEMBI

https://m.edsoo.ru/ff0c3be8




otcyeTta. [lepBbiii 3akoH HeroToHa

Macca Tena. Cuna. [IpuHnun

bu6mmoreka [{OK

? cynepriosuii cuit. Brop OvaaKOH https://m.edsoo.ru/ff0c3bel
HeroToHa 117151 MaTepuaibHON TOUKH
Tperuii 3akoH HeroToHa 1uist bubnnorexa [JOK

10
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEeMUPHOTO TsArotenus. Cuna

11 TSYKECTH. Hell:BasI KOCMMYECKast Bubmmorexa IOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuoreka [{OK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunment

13 Tpenusi. Cuiia CONpOTUBIICHUS TTPU bubmuoreka [JOK
IBUKEHUU TeJIa B )KUAKOCTH WA https://m.edsoo.ru/ff0c3{76
rase
[TocTymarenbHOE U BpalaTeabHOe

14 JBIDKEHHE a0COJIFOTHO TBEPIOTO bu6mmoreka [JOK
tena. MomeHT cutbl. [lmeqo cubl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOTO Tela
NMitynsc MaTepUaIbHON TOUYKH,

15 CHCTEMbI MAaTEPUATIbHBIX TOUYEK. bubnuorexa [JOK
Nmrtyibc crutbl. 3aKOH COXPaHECHHS https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTuBHOE IBMKCHHE
PaboTa 1 MOIIHOCTh CHIIBI.

16 Kunertnueckas sHeprus bubnnorexa [IOK
MaTepuaibHoi Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MCHECHUN KHHETUICCKOW YHEPTHH

17 [TorenumansHas sHEprUsl. bubnnorexa [IOK




[ToreHuuanbpHast SHEPTUS YIPYTO
ne(OpMUPOBAHHOM MPYKUHBL.
[ToreHunanbpHast SHEPTUs TeNa
BOJIM3H MOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a

18

IToTenmuanbpHBIE U
HETIOTeHIIMAJIbHBIC CUJIBI. CBSA3b
paboTHl HEMOTEHITUATBHBIX CHUIT C
W3MEHEHHEM MEXaHHMYSCKOMN
SHEPrUU CUCTEMBI TeJ. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c¢

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXaHU4eCKON
SHEPTHH TeJla Ha IPUMEPe
PaCTSKEHUS PE3UHOBOTO KIyTay

20

KonTponbhas pabota no teme
«Kunemaruka. J[nHamuka. 3aKOHBI
COXpAHEHUs B MEXAHUKEY

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHHE.

Auddysus

bubnnoreka [HOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep JBUKECHUS U
B3aUMOJACHCTBHUS YaCTHUII BEIISCTBA.
Mopenu cTpoeHus Ta30B,
JKUJIKOCTEN U TBEPJBIX TEI

23

Macca monexyi. KonnyectBo
BeniectBa. [locrossHHas ABoragpo




TemnoBoe PaBHOBCCHC.

24 Temnepatypa u €€ u3MepeHHue.
IIIxana remneparyp Llenbcus

)5 HUneanpuerii raz B MKT. OcHoBHOE bu6mmoreka [JOK
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AbcomoTHas TeMIiepatypa Kak Mepa

2% CpeHel KHHETHYECKOM SHEPTUun bubnuoreka [JOK
JBUKEHMSI MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akon JlanbToHa. ['a30BbIe 3aKOHBI
JlaboparopHas paboTa

)3 «HMccnenoBanue 3aBUCUMOCTH
MEX]y TTapaMeTpaMu COCTOSHUS
pa3peKeHHOTro raza»

29 W3omporeccsl B HI€aIbHOM Ta3e U bubanorexka HOK
uX rpaduyeckoe MmpeaCTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprus
TEPMOJIMHAMHYECKON CHCTEMBI U

30 crroco0n! e€ m3meHenus. KoandaectBo bu6mmoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPTrUsi OJHOATOMHOTO HUJICAIbHOTO
rasa

31 Bune! renionepenaun bubmmorexa [TOK

https://m.edsoo.ru/ff0c5¢c36

VY nenbHas TEMIOEMKOCTH BEILIECTBA.

19 KoaunuecTBo TenioTel npu bubmmorexa [IOK

Terionepenaye. AnnadaTHbI
npouecc

https://m.edsoo.ru/ff0c5¢36




[TepBblit 3aKOH TEPMOAMHAMUKH U

bu6mmoreka [JOK

33 €ro NMpUMEHEHHE K U30Tpolieccam https://m.edsoo.ru/ff0cSefc
HeobpatumocTs porieccoB B
34 npnpgz[e. Bropoit zaIIjOH bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHU
35 [Tpunun nevicrBus u KT/ bubnnoreka [HOK
TEIUIOBOM MaIlTUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIIJ{
17 DKOJIOTHYECKHUE TIPOOTIEMBI
TETJIOOHEPTETUKA
OO6o06maromuii ypok
38 «MOJII:KyHIfI{IpHaZI:bmHKa. OCHOBBI bubmuorexa LIOK
https://m.edsoo.ru/ff0c6938
TEPMOIUHAMUKI
KonTponbhas paborta mo reme
39 «MOIJiKy.]'IHpHEH ¢uzrka. OCHOBBI Bubmmorexa IOK
https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKU
40 [TapooGpazoBaHue U KOHJEHCALUS. bubnumoreka [IOK
Wcnapenue u xunexnue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS U OTHOCHUTEIIbHAS
41 BJIQXKHOCTH BO3ayXxa. HaceleHHbIN bubmmorexa LIOK
https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrannumueckue u
aMopdHbBIC Tella. AHU30TPOIHUS
42 CBO;I)S;B KPUCTAJUIOB. X(I/II;KI/IC bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
kpuctamuibl. CoBpeMEHHbIE
MaTepuabl
43 [InaBienue u KpucTaIIU3aLUS. bu6nmoreka [JOK

YILGJ'IBHELH TCIJIOTA ITJIaBJICHHUA.

https://m.edsoo0.ru/ff0c6708




CyOnmumarus

44 YpaBHeHuUE TEIJIOBOro OanaHca bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tei. DIeKTPUIEeCKUun
45 3ap${IL.pI[BaL:3H)1a BJICKTpI/ILIzCKI/IX bubmiorexa LIOK
https://m.edsoo.ru/ff0c6bcc
3aps/i0B
[IpoBOgHMKY, TUINEKTPUKH U
46 H(l):)HyH;[OBOI[HIfKI/I. 3aK(IjH bubmmorexa HOK
https://m.edsoo.ru/ff0c6bee
COXPaHEHUS INEKTPUIECKOTO 3apsa
B3aumoneiicTBue 3aps10B. 3aKOH
47 KyJIOHa.HToqeqHLIﬁ I;JIHQKTpI/I‘{eCKI/Iﬁ Bubmmorexa IOK
https://m.edsoo.ru/ff0c6ced
3apsig
Hanpspk€HHOCTD AIEKTPUYECKOTOo
43 nons. [IpuHnun cynepnosuuuu bu6nuoreka [IOK
AIEKTPUICCKUX ToJie. JInHumn https://m.edsoo.ru/ff0c6df2
HaIPSHKEHHOCTH
Pabora cuit aeKTpocTaTuyecKoro
49 OIS, HOTeHuI/IaJZ.p PazHocthb bubmmorexa OK
https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
[TpOBOAHHKY M TUDIICKTPUKHU B
50 BJII)CKT‘pl:)CTaTI/I‘-IGHCKOM noljie. Bubnmorexa LOK
https://m.edsoo.ru/ff0c7018
JusnexkTpuyeckasi IPOHUIIAEMOCTb
51 Onektpoémkoctb. Konnencarop bubmuorexa LIOK
https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIOCKOTO
52 KOHI[GEC&TOpa. DHeprust Bubmiorexa LIOK
https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHACHCATOpa
53 JlabGopaTtopHas pabora "M3mepenue




3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[TpyuHIMT AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMTUPOBAIHHOTO
arnrmapara, CTpyMHOro npuHTepa.
DIIeKTpOCTaTUYECKAs 3alIHTA.
3a3eMiieHHe IEKTPOIPHUOOPOB

55

DNEeKTpUUECKUN TOK, YCIOBUS €r0
cyuiectBoBaHus. [I0CTOSIHHBIN TOK.
Cwita Toka. Hampsixenue.
Conporusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[NocnenoBarenbHOE, MApaIIEITBHOE,
CMEIIaHHOE COeIMHEHHE
MPOBOJTHUKOB. JIabopaTopHas
paborta «M3yueHue cMenaHHoro
COCIIMHEHUS PE3UCTOPOBY

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIIHOCTH
AIIEKTPUIECKOTO TOKA. 3aKOH
xoyns-Jlenna

bubnnoreka [HOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 11t TOTHOM (3aMKHYTOM)
anekTpuyeckoi uenu. Koporkoe
3aMbikanue. JJaboparopHas padora
«M3mepenne D/1C ncrtounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUS)

bubmuoreka [{OK
https://m.edsoo.ru/ff0c7ae0

59

9HeKTp0HHa${ MMpOBOAUMOCTD
TBépI[BIX METAJUIOB. 3aBUCUMOCTh
COIIPpOTUBJICHHA METAJIJIOB OT
TCMIICPATYPHIL. CBCpXHpOBOI[I/IMOCTB




DIJIEKTPUYECKUH TOK B BaKyyMe.

60 .
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[MomynpoBoAHUKH, HX COOCTBEHHAS
Y TIPUMECHAs MPOBOJUMOCTb. bubnuoreka [JOK

61 .
CaoiicTBa p—n-nepexoja. https://m.edsoo.ru/ff0c84ae
[TomynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUYECKUH TOK B paCTBOPAX H
paciaBax 3JIEKTPOJIUTOB. bubnuoreka [JOK

62
DIEeKTPONUTHYECKAs JUCCOIMAIIHS. https://m.edsoo.ru/ff0c82ba
DIeKTpOIH3
DIEeKTPUYECKUI TOK B raszax.
CaMOCTOSTeTbHBIN U bu6mmoreka [IOK

63 .
HECaMOCTOSITENLHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DnexTpudeckue Npudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubmmoreka [JOK
npuMmeHenue. [lpaBuna TexHuku https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o06mmarmui ypox bubnnorexa [JOK
«DNEeKTPOANHAMUKAY https://m.edsoo.ru/ff0c88be
Kontponbhas pabota mo Teme
«2nekTpocratuka. [locTostHHBIN bubmuoreka [JOK

66 .
JJIEKTpUYECKUH TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»
Pe3zepBHblii ypok. KoHTpoabHast

67 5 P P P bubnnorexa [IOK

aboTa 1o Teme
F,) " https://m.edsoo.ru/ff0c8c56
DJIIeKTpOIMHAMHUKA
68 PesepubIil ypok. O6o06maronmit bubnuorexa [JOK




ypok 1o TeMam 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KUIIACC

KoanuyecTBo yacos

DJIeKTpOHHbIEe HH(ppoBBIE

Jl:;_)ﬂ Tema YpokKa Beero KOHTpOJ’IbHLI HpaKTuqec]cp[e i[:;:eﬂﬂﬂ 06pa3OBaTeanHe
e padoThbl padoThbI pecypcol
[TocTosTHHBIC MATHUTHI B UX

) B3auMO/JIeiicTBUE. MAarHUTHOE MOJIE. ) bu6mmoreka [JOK
BexTop MarHuTHON MHIYKINU. https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW UHAYKUIUA
MarauTHO€ 1oJie MPOBOIHHUKA C

) ToKOM. OnbIT Dpcreaa. 1 bubnuorexa LIOK
B3anmopelicTBre TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

;| Do e | 1

https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBMe MarHuTHOTO IOJISI Ha
IIPOBOAHMK ¢ TOKOM. Curita Amnepa.

4 JlaGopaTtopHas pabota 1 I bubnuorexa [JOK
«HccnenoBanue nelcTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM»

JleiicTBre MarHUTHOTO TOJISL HA

5 JIBIOKYIIYIOCS 3apsKEHHYIO | bubnuoreka [JOK
yactuiy. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHia

6 DNeKTpOMarHuTHasE UHIYKIIHS. 1
IToTok BEeKTOpa MarHUTHOM




uHaykiuu. JJ1C nHaykiuu. 3aKoH
AJIEKTPOMArHUTHON MHIYKIIMHU
®Dapanes

JlaGopaTtopHnas pabota

7 «HccnenoBanue sIBieHUA bubmorexa TIOK
. https://m.edsoo.ru/ff0cal 50
3JICKTPOMArHUTHOW WHITYKITUW
NHnykTUBHOCTD. SIBIICHHE
camouHayknuu. DJ1C
8 CaMOHH)IzKHI/II/I. Bfllepma bubmmorexa [OK
https://m.edsoo.ru/ff0ca600
MAarHUTHOTO TIOJISl KATYIITKHA C TOKOM.
DJIEKTPOMArHUTHOE TOJIe
TexHu4eckue yCTporuCcTBa U UX
MPUMEHEHHUE: TTIOCTOSTHHBIC
9 MarHHTBHI, YJICKTPOMArHUTHI,
AJIEKTPOJIBUTATEIb, YCKOPUTEIIN
9JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
O6o0maromuii ypok «MarHuTHoe
10 HOHG.LgHGI];ijI\Z]:FHHTHaﬂ bubamorewa LIOK
https://m.edsoo.ru/ff0cab82
WHTYKIIHSDY
KonTtpoarHas pabora 1mo Tem
11 «1S/Iar1:1(1)/lmoe Hp0n6: . bubmorexa HOK
https://m.edsoo.ru/ff0cad58
DNeKTpOMarHuTHAs WHIYKIIHSD
CB00OOIHBIE MEXAaHUYCCKHUEC
KojeOanus. ['apMoHHUecKue
12 KoJIeOaHusl. YPI;BHCHI/IG bubamorexa LIOK
https://m.edsoo.ru/ff0caf06

rapMOHUYECKHUX KOJIeOaHHA.
[IpeBpatieHue sHeprun




13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCHMOCTH
nepuo/ia MajblX KoJIeOaHu Tpy3a
Ha HUTH OT JUITMHBI HUTH ¥ MacChl
rpy3a»

14

KonebarenbHbIl KOHTYD.
CB0OOIHBIE NEKTPOMArHUTHBIE
Kosie0aHus B U1€aTbHOM
K0J1Ie0aTeIbHOM KOHTYpE. AHAIOTHS
MEXIy MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJIEOaHUAMU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHS PHEPTUHU B HJICATHHOM
K0JIe0aTeTbHOM KOHTYPE

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasnenue o 3aTyXaromux
Kosie0aHusX. BoIHyKIeHHBIE
MEeXaHU4YeCKUe KoJIeOaHusl.
Pe3onanc. BeinyxneHHbie
AJIIEKTPOMATrHUTHBIE KOJICOAHUS

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

17

IlepeMeHHBIN TOK.
CuHycouanbHbIN epeMEHHBIN TOK.
Mo1mHOCTh IEPEMEHHOT0 TOKA.
AMIUTUTYHOE U JEHCTBYIOIIEE
3HA4YECHME CUJIbI TOKA W HANPSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBoactso,
nepejaya u norpedieHue
IEKTPUYECKON SJHEPIUU

19

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHUE MIEKTPUIECKOTO

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324




3BOHKA, TeHEepaTopa MepeMeHHOro
TOKa, JIMHUH 3JIeKTponepeaady

OKOJIOTUYECKHE PUCKU TTPU
IPOU3BOJICTBE AIIEKTPOIHEPTUHL.

20 Kynbrypa ncnonb3oBanus
AIEKTPOIHEPTUH B ITOBCEIHEBHOMN
KU3HU
MexaHu4decKre BOJIHBI, YCIIOBUS

acripoctpaneHnus. [lepuon.
21 IéKOpI;CTBppaCHpOCTpaieHiﬂ U Brbmiorexa LIOK
https://m.edsoo.ru/ff0cca54

JuiHa BouiHbl. [lonepeunsie u
MIPOJIOIBHBIC BOJHBI

” 3ByK. CKOpOCTh 3BYKa. [ pOMKOCTH bu6mmoreka [{JOK
3ByKa. Boicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEKTPOMAarHUTHBIE BOJHBI, UX

23 CBOﬁCfBa u ckopocTsb. Illkana bubamorexa LIOK

https://m.edsoo.ru/ff0ccfe0

AJIEKTPOMATHUTHBIX BOJH
[TpUHIUIIBI PATHOCBS3U U

24 TeneBueHus. Pazsurue cpeacTs
cBs13u. Pagnosiokanus

)5 Kontponbnas pabota «Konebanus u bubnuorexa IIOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamosinHETHOE pacIpOCTPAHEHUE

26 CBETa B OJHOPOJIHOM CpeJie. bu6mmoreka [JOK
Toueunslil ucTOUHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa

27 OtpaxxeHue cBeTa. 3aKOHbI bu6muoreka [{IOK

OTpaXCHUs CBETA. HOCTpO@HI/Ie

https://m.edsoo.ru/ff0cd4e0




M300paXeHH B IMJIOCKOM 3epKajie

28

IIpenomnenue ceera. [lonnoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIN yroJl MOJIHOTO
BHYTPEHHETO OTPAXKECHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd 716

29

JlabopaTtopHas pabota «M3mepenue
MOKAa3aTessl MPEIOMIICHHUS CTEKIIA

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

JIunzsl. [TocTpoenue n3odpaxkeHuit
B 1uH3e. PopMysia TOHKOU JIMH3BI.
VYBeMueHne JTMH3bI

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cddle

31

JlaGopatopHas paboTa
«HccnenoBanue CBONCTB
U300paXeHHI B TUH3AX)

32

Hucnepcus ceera. ClI0KHBIN COCTaB
6enoro ceerta. L[BeT. JJaboparopHas
pabota «Habmonenue nucnepcuu
CBETa»

33

WnTepdepennus creta. dudpaxims
cBera. JludpakunoHnHas peneTka

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ced22

34

[TortepeyHOCTH CBETOBBIX BOJIH.
[Tonsipusanus cBera

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cf02e

35

OnTuyeckue mpuOOPHI M YCTPOKUCTBA
Y yCIIOBUS UX O€301aCHOTO
MMPUMCHCHU A

36

I'panuiel npUMEHUMOCTH
KJIaCCUYECKON MEXaHHUKH.
ITocTynaTel cnenuaibHOM TEOPUU
OTHOCHUTEIBHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf862




OTHOCHTENNHLHOCTD

37 OJIHOBPEMEHHOCTH. 3aMelJIEHNE Bubmiorexa LIOK
AHOBP ] g https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKpPAIEHUE ITUHBI
DHEPrusi ¥ UMITYJIbC
penSATUBUCTCKOM yacTulibl. CBS3b bubnuoreka [JOK
38 .
MacChl C SHEPTUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
KonTtponbHas padota «O a.
39 OCEZI;LEI igeﬂlfaﬂmjoﬁ Ter(I)TI;III:I BrGmnorexa LIOK
1 P https://m.edsoo.ru/ff0cf610
OTHOCUTEIIEHOCTH
40 ®otonsl. ®opmyia [1nanka. bubnuoreka LIOK
DHeprust 1 UMITYJIbC (OTOHA https://m.edsoo.ru/ff0cfel6
o | e
' o https://m.edsoo.ru/ff0cffc4
CroneroBa
3 .Y
I e
g ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpdexra
.0 IT. H.
55 | Mosonens, Xmiucoxos achirane biorera LLOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoicTBa u
MPAKTHYECKOE TIPUMEHEHUE:!
44
dboTodEMEHT, GOTOIATIHK,
COJIHEUHas OaTapesi, CBETOIHO]T
bubmuoreka [JOK
Pemienue 3amau mo reme «JI€MEHTHI
45 http

KBAaHTOBOU OIITUKN)

s://m.edsoo.ru/ff0d0302




Mogpens atoma TomcoHa. OOBITEI

46 Peszepdopna no paccesnuro o- bubmmorexa OK
https://m.edsoo.ru/ff0d091a
yactull. [Inanerapnas Mmoziens atoma
but6mmoreka [JOK

47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
W3nydenue u noriomeHue GoToHoB

43 IIPU [IEPEX0/I€ aTOMa C OJJTHOTO bu6muoreka [{IOK
YPOBHSI SHEPTUU Ha Apyrou. Bumabl https://m.edsoo.ru/ff0d0afa
CTIEKTPOB
BounHoBBIE CBOMCTBa YacTUll. BOTHBI

49 ne bpoiins. KopnyckymnspHo- bubnuoreka LIOK
BOJIHOBOM Jtyanu3m. CrloHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3ITyYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 Omnsitel Pesepdopaa mo bu6mmoreka [{JOK
OTIpEe/ICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZMOAKTUBHOTO M3ITyYCHHS
CgoiicTBa anb(da-, 6era-, ramma-

51 u3nyuyeHus. Bnusnue
PaOaKTUBHOCTH Ha YKUBBIC
OpTaHU3MBbI
OTKpbITHE IPOTOHA U HEUTPOHA. BuGnmnorexa 0K

5 N3oTomnsl. Anqu)a-pacnaz[. ) http
DNEKTPOHHBIN U TO3UTPOHHBIN <//m.edsoo.ru/f0d1 162
Oera-pacman. ['amMmma-u3nydeHue

53 DOHeprus CBSI3U HYKJIOHOB B SITPE. bubnuoreka [JOK
SAnepHbie peakiuu. SnepHbIit http
peaktop. [Ipobraemsbl, IepCreKTUBHI, s://m.edsoo.ru/ff0d1356




9KOJIOTHYECKHE aCTIEKThI SEPHOMN
SHEPreTUKU

54

DneMeHTapHble yacTullbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HaOIIOICHUS 1
pErUCTpaIiH SJIEMEHTAPHBIX
yactull. Kpyribliid cton
«DPyHIaMEHTAIbHBIE
B3anMoiericTBus. EnquHcTBO
(bU3UYECKON KapTHHBI MUPaY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3sé3nnoro neda. Co3Be3nus,
SIpKHE 3BE3/bI, TUTAHETHI, UX
BuauMoe asmxenue. Conneunas
cHcTeMa

56

Comnnne. ConHeuHas aKkTHBHOCT.
HcTtounuk sHeprun ConHIA U 3BE3]

57

3BE3/bI, UX OCHOBHBIC
XapaKTEePUCTUKU. 3BE3]IbI TTITABHOU
II0CJIEI0OBATEILHOCTH. BHyTpEeHHEE
cTpoeHnue 3B€311. CoBpeMeHHbIE
HpeI[CTaBJ'IeHI/ISI [0) HpOI/ICXO)K,Z[eHI/II/I 148
spoyrony CoJTHIIA | 3BE3

58

Mnineynsiii [IyTe — Hama
lNanaktuka. [Tonoxenue u
nemxenne Connina B ['anmakTuke.
I'amakTuku. YE€pHbIE ABIPHI B AIpax
TaJlaKTUK

59

Bcenennas. PazOeranuve rajiakTuk.
Teopus bosbioro B3peiBa.
PenukToBoe n3nydeHue.




MeraranakThuka

60

Hepemennsie npo6iieMbl
aCTPOHOMHUU

61

KonTponbHas paboTa «91eMEHTbI
ACTPOHOMHUH U aCTPOPUUKID)

62

O6o6mmarmuii ypok. Pons ¢pusnku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTUYCCKOM, COIMAIbHON B
ATHUECKOH cepax NesTeTbHOCTH
YyeJsioBeKa

63

O6o6maromuit ypok. Pois u Mecto
(bU3MKYN U ACTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06matromuii ypok. Posb
buznyeckoil Teopuu B
(GbOpMUPOBAHUH TIPEICTABICHHUH O
buznyecKoil KapTUHE MUpa

65

O6o06matromuii ypok. Mecto
(U3MYECKOM KapTUHBI MUPA B
o0I1IeM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEJICTaBICHUI O PUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE MoJie.
DneKTpoMarHuTHast UHIYKITUS

67

PesepBubliil ypok. Ontuka. OCHOBBI
CIIEMAJIbHON TEOpUH
OTHOCUTEJIbHOCTH




68

Pesepnrlii ypok. KBanToBas pusmka.

DJIEeMEHTHI aCTPOHOMUU U
acTpodU3UKH

but6mmoreka [JOK

http
s://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

68




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
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