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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3yibpTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IMporpaMmsl, npeacraBieHHbIXx B OI'OC
COO, a Takxke c ydy€toM (QenepanbHON paboyeil MporpaMMbl BOCIUTAHUS U
KOHLENIMM IpenofaBaHus yueOHoro npeamera «®dusnka» B oOpa3zoBaTelbHBIX
OpTraHU3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
o0Opa3oBaTebHbIE TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommmxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIILHOCTHOTO
nonxona. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBSI3e (DUM3BUKM C €CTECTBEHHO-HAy4YHBIMU Y4e€OHbIMM mpeaMeramu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM HM3YYEHHUs] (PU3MKU HA YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00YUYEHUS;

e cozepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NIPHUPOAbI, BBICTyIAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mMupe. LIKoapHbIN Kypc GU3HKK — CUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbusnyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHHE W AKTHBHOE
OpUMEHEeHHe (U3WYECKUX 3HAHUM  Oompenenser Xapakrep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHaJIOB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3ydyeHnne (UMK BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa oOydarolmuxcs, B (OPMUPOBAHHWE YMEHUH NPUMEHSTh
HAy4YHbI METOJI MO3HAHUS MPY BBINOJHEHUN UMHU YUYE€OHBIX UCCIEA0BaHUM.

B ocHOBy kypca (usuku Jj1s ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH PAN HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KakK IPHUHIMUIBI €T0
MTOCTPOCHMUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3iesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn cenepanuzayuu. B cooTBeTcTBUM € HeW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Benymum B Kypce sBIsieTcs



dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (HU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKECHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJICpKaHMsI, TOCBSIIIEHHBIX HJKOJIOTMYECKUM TpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXe 00CYXIACHUs
npo6JieM palMOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTHYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBISAIOTCS (U3UUEecKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O TMPUPOJE, TpaHUIIAX
NPUMEHUMOCTH TEOPUH, JJIA OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
IIPOIICCCOB).

CUCTeMHO-eSTENHLHOCTHBIN TIOJIX0/T B Kypce (U3UKU peain3yeTcs MPexke
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYarolUXCsl.
Jns  GazoBoro ypoBHS Kypca (HU3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPUMEHTOB M JabOpaTOpHBIX padoT,
KOTOphIE B mporpamme no (usuke oObeIMHEHBI B OOILIMNA CIHMCOK YUYEHHUYECKUX
MpPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM MepeyHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUIi KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaMU
o0pa30BaTeNBLHOTO TIPOIlecCa HMCXOJsd U3 OCOOCHHOCTEW IUJIaHUPOBAHMS W
ocHamieHus kabunera ¢Qusuku. Ilpm sTOM oOecreunBaeTcs OBJIAJCHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTH KOCBEHHBIE W3MEPEHUs, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHHE YIENSAETCS PEHIEHUIO PACUYETHBIX WU Kauy€CTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON (PU3UYECKOU MOJIEIIbIO, TTO3BOJISIFONIME MPUMEHSATh U3YYCHHbBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszjeia Kypca, TaK W MHTETpUpPYs 3HAHUS W3
pa3HBIX pasnaesioB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 3aJlaHUsI HA
OoObsSICHEHHE TPOTEKaHUs (U3MYECKUX SIBJICHUH M TMPOIECCOB B OKPYXKaIOIICH
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKOW MOACIHM JJIsi CUTYyallud MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k wmaTepHalbHO-
TEXHUYECKOMY OOCCIeUYeHHI0 y4ueOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
MPEeIMETHOrO0 KaOuHeTa (M3WKK WIM B YCJIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa



MIPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3uMku AOMKHO OBITH
HE00X0AMMOe J1abopaToOpHOE OO0OpYIOBAHHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpamMme mo (pU3MKe YUEHHUYECKHX MPAKTHUUECKUX padoT U JIEMOHCTPAIMOHHOE
o0opy1I0BaHHE.

JleMmoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
WCCJICMIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHHW ©  MPOIECCOB, OJMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 00OpymOBaHHWE IS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBACTCS B pacuére
OTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILJIECKTHI
7a00paTOpHOTO O00OPYMOBAaHMS JOJIKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (opmupoBaHue wHHTEpeca M CTpEeMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEJUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POopMUpOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pE3yibTara HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

o (QopmupoBanme yMeHHUN OOBACHATH SBJICHHS C HCIOJIb30BaHUEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNA O ponM (PUMKU I Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX 1eNield oOecreunBaeTCsl pPeleHueM CIeAYIOMUX 3a1a4d B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO 00IIero oOpa3oBaHuUs:

e TMpHOOpETEHHE CHUCTEMBI 3HaAHUU 00 o0mux (bU3nIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYAS MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIIEMEHTHI acCTPOPU3UKH;

e (opMupoBaHMe yMEHHH TIPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBsICHEHHUS (PHU3WYECKUX SABJICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peIICHUS Pa3UYHBIX 3a7a4d C SBHO 3aJIaHHOMN
dbuznyeckoil Monenbplo, 3aJad, MOAPa3yMEBAIOIIMX CaMOCTOATEIHHOE
co3faHue GU3NIECKOW MOJCIH, aJIcKBAaTHON yCIIOBUSIM 3aJa4H,

e TMOHWMaHUE (UBUYECKUX OCHOB M TPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIMSHUS HA OKPYKAIOIIYIO

cpeay,



e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIM3a W HHTepIpeTanuu UHGOpMaIHH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi pPa3BUTHS YMEHUH MPOEKTHO-HUCCIEA0BATEIbCKOM,

TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenune ¢usuku (6a30BBI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoaAuTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 4aca B HeZEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme no (¢U3MKE MepeueHb Ja0opaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
pOBENCHUs J1a0OPATOPHBIX PAbOT M OMNBITOB C YYETOM HHIMBHIYAIbHBIX
0COOEHHOCTEH 00yJaromMXCcsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®dusrka — Hayka o mnpupone. HaydHble METOABI IO3HAHUSA OKPY’KAOIIETO
mupa. Ponp JKkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IIPUPOABI.
OKCIIEpUMEHT B (pU3HKE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponbe u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTe€pUaJbHOW TOYKH, MX TMPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
ClioxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMElICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBoimHetHoe  nBUKeHWe. J[BUKEHWE  MaTepuasbHOM  TOYKHA 11O
OKPYKHOCTH C ITOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE MTEpEIavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUSL.

[IpeoOpazoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHMS Teja, OPOIICHHOrO TOJ YIJoM K TOPU30HTY M
TOPU30HTANBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.

HamnpagpieHue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonvl



N3ydyeHne HEpaAaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIECHUS MEXKAY NYTSIMHU, NPONUIAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHa.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUIS MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuna Tskectu. llepBas kKocmuyeckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuita conpoTUBIIEHUS PU JIBUKEHUU TEJA B AKUJIKOCTH WIIH Tase.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cuJlbl OTHOCUTENBHO OcH BpamieHus. llnedo cunbl. VYcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHHUE: MOAIIUITHUKH,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUs TBEPAOTO Teiia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuyenue aBmKeHUs: OpycKa 1Mo HAaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanne yclIOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonbl coxpaneHus 6 MexaHuKe

NMnynbc MaTepualibHOW TOYKM (Teja), CUCTEMbl MAaTEPHUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITYJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE NBUKEHUE.



Pabota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MarepuajqbHOM TOukH. Teopema 00 H3MEHEHUH
KMHETHYECKOW SHEPIHH.

[ToTennmansHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
neopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3H
IIOBEPXHOCTU 3EMIIU.

[ToreHunanpHble W HENOTEHUUalbHble  cuibl.  CBsi3b  paboOThI
HEMOTCHIMAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHCTEMBI TEIL
3aKOH COXpAaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOIAOMET, KOMED,
NPYKUHHBII MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBI>KEHHE.

[lepexon moTeHLIMANbHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIBI C U3MEHEHHEM MEXAaHUYECKOW 3HEPIruu
TeJIa Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Pasznea 3. MousiekyasipHas pu3nKa 1 TEPMOAUHAMMKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. duddysusa. Xapaktep IBUKEHUS U
B3aUMOJCUCTBUSA 4YacTUI[ BemiecTBa. MoJEnu CTpPOEHUs] Ta30B, XKHAKOCTEH U
TBEPIBIX TE U 00BSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOPHH HJACATIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABMXKEHMs vactul rasa. lllkarma
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe MenneneeBa—Knanenpona.
3akoH [lanproHa. M30ompouecchl B UACATBHOM ra3e C MOCTOSIHHBIM KOJMYECTBOM
BelecTBa. ['padguueckoe mpencTaBlieHUEe H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONINE TUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnwiThl 10 U PY3UN KUAKOCTEH U Ta30B.



Monens 6pOyHOBCKOTO ABUKECHUS.

Mogaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas IPUPOLy AABJICHHUS ra3a Ha CTEHKH COCYya.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBJICHUS U TEMITEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. OcHogbl mepmoOuUHAMUKU

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJ€alJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNbHASI TEIIOEMKOCTh BELIECTBA.
KonruecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 006 ammabatHom mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[IpumeHneHnue mepBOro 3akoHa TEPMOJMHAMUKHM K H3omporeccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPO1IECCOB B IPUPOIE.

TemoBpie  mammHbl.  [IpuHOUNBI  JEWCTBHUST  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi 3HEpPTUM B TEIUIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nerictBus TemoBod mamuHbl. [{ukn KapHo u ero kod3gUIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEPruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPIuM (TEMIIepaTypbl) Tela IpH TeIUIonepeiaye.

OnpiT Mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusa eeuyecmea. Dazosvie nepexoont

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAsA BJIAXHOCTh BO31ayxa. HaceimeHHsli map. YxaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Tsépnoe teno. Kpucrammmyeckue u amopdHbie Teraa. AHU30TPOIUS CBOWCTB
kpuctayioB. Kunkue kpuctamiasl. CoBpemMeHHble Marepuaisl. IlnaBieHue u
KpUCTaJIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHUE: TUTPOMETP U
ICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUHU IMOJyUYEHUsI COBPEMEHHBIX MaTEpHaJoB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenve npyu NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MJIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTaoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHAMKUKA

Tema 1. dnexkmpocmamuxa

OnexTpuzanmst Tesl. OJIEKTpUYECKWi 3apsan. JlBa BHIA DIEKTPUYECKUX
3apsAnoB. IIpOBOJHUKH, IUAIEKTPUKKA U TOJYHPOBOAHUKHA. 3aKOH COXPAHEHUS
IIEKTPUYECKOTO 3apsija.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbI AIEKTPUYECKUM 3apsia.
Onektpuueckoe mone. Hanpspk€HHOCTE  Anexkrtpudeckoro  moisa.  [IpuHnun
CYNEPIIO3ULIUUA DJIEKTPUYECKUX MoJied. JIMHUM HanpsyKEHHOCTH 3JIEKTPUUYECKOTO
TIOJISL.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocThb
NOTEHIHANOB. [IpOBOJHUMKM M JUANEKTPUKKM B AJIEKTPOCTATUYECKOM TOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHuueckue yCTpoWcTBa M MNPAKTUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoNCTBO M MPUHLINMN IEUCTBUSA JJIEKTPOMETPA.

BzaumopaencTBre Ha3JIEKTPU30BAHHBIX TEII.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMDNEeKTPUKH B AIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHJIEHCATopa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul



N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUSl CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIBbHOE CONPOTHBIECHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

PabGora »snextpuueckoro Toka. 3akoH JDxoyms—Jlenma. MoOIIHOCTD
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMXKYLIasl Cuila M BHYTPEHHEE CONPOTUBIECHUE MCTOYHMKA TOKAa.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMbIKkaHue.

OneKkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METALUIOB.  3aBUCHUMOCTH
COMPOTHUBJIEHUSI METAJUIOB OT TeMrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKUU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

IlonynpoBOJHUKMY. CoOcTBeHHas U pUMeCHast MIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. IlomynpoBogHIKOBbIE TPUOOPHI.

ONEeKTpUYeCKUd TOK B  pacTBOpax M  paciuiaBax  JIJIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKA, OAJIEKTPOHArpeBaTEelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN TNOM, FalbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOILIA/IN TIONIEPEYHOI0 CEYEHUs U MaTepHraa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

[Ipssmoe wW3MepeHue dIEeKTpOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
raJlbBAHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBJICHUSI METAILIOB OT TEMIIEPATYPBL.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOUMOCTD AHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 35IeKTPOABUKYIIEN CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H



Nzyuenne xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3amyeckas BEIMYMHA, 3aKOH,
Teopusl, HaAOIOJICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: penieHWe CHUCTEMbl YpaBHECHHWH, JIMHEHHas (QyHKIHS,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupoje, Auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUIAKOCTEH WU
ra3oB, 3JICKTPUYECKHE CBOWCTBA METAJUIOB, J3JIEKTPOJMTHYECKAS IUCCOLMALMA,
rajbBaHHKA.

I'eocpaghus: BaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpEeHUS B TEXHHUKE, MOJAUIMIHUKH, HCIIOJIB30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBbHUK, KOHJIULIUOHEDP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpPUOOPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTENbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[locTtossHHble  MarHuThl.  B3auMojeiicTBHE  NOCTOSHHBIX  MarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHomn cynepno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUNA MarHUTHOMN
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I07I€ TPOBOJHHMKA € TOKOM. KapTuHa JMHUN WHIYKUOWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaelcTBue mpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HanIpaBJICHUE. [[BUKEHHE 3apsSyKEHHON YaCTUIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
MHAYKIUAKW. OJIEKTPOABMKYIAS CWia HWHAYKUUM. 3aKOH HJIEKTPOMArHUTHOU
nHaykuuu Papajes.

BuxpeBoe nsiekTpuyeckoe Ioje. IDJIEKTPOABMXKYIAs CHiIa HHAYKIAH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATEIBLHO B OJJHOPOJHOM MarHUTHOM MOJIE.

[Ipasuno Jlenua.

NHAYKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMHU. OJEKTPOABMXKYIAsg CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTHYECKOE NPUMEHEHUE: TMOCTOSHHbBIC
MArHUThI, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUll, UHIYKIHOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHMKM MHIYKIMU MarHUTHOTO TOJIS.

BzaumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH U3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3yyeHrne MarHuTHOIO TOJI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. MexanuuecKkue u 31eKmpoOMaAZHUNHblE KOJ1€0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoieOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJ€OaHUS B
UJCIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBnenue o 3aryxarouux KoyueOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHMUs.



[lepemenHblii TOK. CHHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKECHUS.

Tpancpopmarop. [IpousBoacTBo, nepegadya U MOTpeOICHUE IIEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HabGmronenue pe3onanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcumnorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUS. OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHaHCc mpu MOCIENOBATEIBHOM COEAUMHEHUU PE3UCTOPa, KATYLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IOCIENOBATENBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazcHUMHbLE 0JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS SJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XXEHUE, MPEJOMIICHUE, MOspu3aIus, nudpaxius,
untepdepenius. CKoOpocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.



Konebmromeecs Teo Kak ICTOYHHK 3BYKa.

HabGmronenue orpakeHus: U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepennnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peoMIICHUE, MOJSIpU3aLus, AMPPaKIHs, UHTEpPEepeHIus.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CrnoxxHbIi cocTtaB Oenoro cseta. LIBer.

CoOuparoniie ¥ pacceuBaroniue JuH3bL. ToHkas JsuH3a. DoKycHOE
paccTosHuE W ONTUYeCKas cuiia TOHKOW NuH3blL. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMOIEHHMS MAaKCUMYMOB M MHUHHUMYMOB B HUHTEP(PEPEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpoCTpaHEHUEe, OTPAXKEHHE U TMPeJIOMJICHUE CBETa.
OnTuyeckre mpuodOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaGmronenue natepdepeHinm caera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TonyueHne cekTpa ¢ MOMOUIBIO TPU3MBL.

[Tomy4yenue ciekTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKY.



HaOnronenue nosisipuzanuu CBETA.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol
N3Mepenue rnokaszaress NpesIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHONA TEOPUHM OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHuku.  IlocTymaTel
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTU. 3aMEJIEHUE BPEMEHH M COKpAIlCHHUE
JUTUHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C JHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
ITOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu HOTOHA C €r0 YaCTOTON. DHEPrust
U UMIyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHBI
dotorpdekra. YpaBuenue DuHmTeitHa st hoToddpdexra. «KpacHas rpanHunar
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHruecKue YyCTpOICTBA U MPAKTHUECKOE IMPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®oT0o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOIHOBOM
JyaJu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.



Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, raMMa-U3IydCHHS.
BiusHMe pagOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HyknoHHas monens siapa IeiizenOepra—
NBanenxo. 3apsa sapa. MaccoBoe uucio sapa. M30Tormsl.

Anbda-pacnian. OJEKTPOHHBIA M TIO3UTPOHHBIM Oeta-pacmaa. [amma-
U3IIy4deHHE. 3aKOH PaIMOAKTHUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl M TEPCIIEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUYecKOl KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JjeMeHTBI ACTPOHOMUY U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHuoa U 3BE3Z.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUH U 3Boonuu CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenune u aBwxkeHue CoyHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
rajaKkTHUK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue raiakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3ITyUEeHHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONpe/iesIeHUs MOJI0KEeHN HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro NOyIIapus U IpKUe 3BE3IbI.

HabGnronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O06o0maroniee MOBTOPEeHUE

Ponp ¢usuku uw acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOH cepax MesaTeTbHOCTH YEIOBEKa, POJb M MECTO (PU3UKHU
¥ aCTPOHOMHHU B COBPEMEHHOM HAYyYHOW KapTUHE MUPA, POJb (HPU3HUECKON TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexknpeaMeTHble CBA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTEMAaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoresza, (uanyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHECHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbLHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp 1 00bhEMa Tell.

buonoeus: »nextpuueckue sBICHUS B JKUBOW Mpupoje, KosieOaTeabHbIe
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIABIX
TeJd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PYII,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texuonocus: NWHUAM DJEKTPOINEpenady, TEHEpPaTop MEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKIHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEeUHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
obOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYarouuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalWi, T[O3UTHBHBIX BHYTPEHHHUX  YOEXJEHHI, COOTBETCTBYIOIIHX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCUIMPEHHE >KHU3HEHHOTO
OMbITAa M OMbITA JEATEIbHOCTH B IMPOILIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCITUTATEIBHOU I€ATEIbHOCTH, B TOM YHCJIE€ B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMHA 00YUaIOIIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOI0 OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpECAaX IPa)kIaHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3ally;

YMEHUE B3aUMOJIEHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIEHTUYHOCTH,
NaTpUOTHU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSIM
POCCHMCKMX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3STUYECKOTO ITOBECHMS;

CHOCOOHOCTh OILIEHHMBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIE PEIIEHUs,
OPUEHTUPYACh Ha MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOYAsi SCTETUKY HAY4YHOT'O TBOPYECTBA,
npUCyIIEro (pU3nyecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm MnpodhecCHoHaNbHONU AEATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPLIATh OCO3HAHHBINA BHIOOP
Oyaymieit mpodeccun U peaTn30BbIBaTh COOCTBEHHBIC )KU3HECHHBIC T1JIaHBI;



TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(GU3HUKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYphI, OCO3HAHHE TJI00aIBHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACHCTBUN B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUS IeJIeH YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIipeHHe OIbITa JIeATECIBHOCTH SKOJOTMYSCKOH HAIPaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (GU3HUECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAYYHOH JEATEIFHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4deHUsS  (QU3HKH  OCYIICCTBIATh NPOSKTHYI0O M HUCCIIEIOBATEILCKYIO
JeSITEIIBHOCTh HHIUBUYaIbHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:
CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEENATh 1€ JCSITeNIbHOCTH, 3aJaBaTh MapaMmMeTpbl M KPUTEPUU HX
TOCTYKCHHSI,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pazpabarbiBaTh MJIaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaNTbHBIX M HEMATePUATLHBIX PECYPCOB;
BHOCHTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIhTaTOB
IEJISIM, OIICHUBATh PUCKH TIOCIEACTBUIN ACITCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEAIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3zoBble ucciaeaoBarebCKue 1eCTBUA:
BIAJCTh HAyYHOW TEPMUHOJOTUEH, KIIIOUEBBIMH TOHITHUSIMU M METOJAMH
buznueckoil HayKu;
BJIAJICTh HaBBIKAMHU y4eOHO-HCCIICIOBATEIBCKON M MPOCKTHOMN JESITEIIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peIICHUs 3a1ad (U3UYECKOTO COJCpKaHUs, MPUMCEHCHHUIO Pa3IuYHBIX
METOJIOB ITO3HAHHSI,
BJIAJCTh BHWIAMH JCATEIBHOCTH II0 IIOJYYCHUIO HOBOTO 3HAHUS, €0
WHTEPIPETAlUHA, TMPEeoOpa30oBaHUI0 M NPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YI€OHBIX MMPOEKTOB B 00J1aCTH (DU3HUKY;



BBISIBIIATH TNPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh ApTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TIOJNIyYEHHBbIE B XOJE PpEIICHUs 3aJaydl  pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, POrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh W (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaylM B 0Opa30BaTEIbHOM
NEATEeILHOCTH, B TOM YHCIIC TIPH U3y4CHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKe B TPAKTUYECKYIO 0O0JIaCTh
KU3HEICITCIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC UJICH, PEIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU MOJydYeHUs] UHPOpMauu (HU3HUECKOTO COICP>KaHUS U3
WMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATENBHO OCYIIECTBISATh IOUCK, aHaJu3,
CUCTEMATHU3AIMI0 U HHTEpIpeTanuio MHGOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,;

OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCIIOJIB30BaTh  CPEACTBa  WH(MOPMAITMOHHBIX W  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3AIMOHHBIX
3a/lad ¢ CcoOMIoJiecHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECYypCOCOEpe)EHUsS, TPABOBBIX H OJTHYECKHX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B PA3IUYHbIX (opMarax c
y4€TOM Ha3zHAYEHUsI UHPOPMAIIUK U TIEJICBOM ayAUTOPUH, BEIOMpAst ONITUMAIIbHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1elCTBUS:

OCYIIECTBIISITH OOIIEHUE HA YpOKaX (PU3UKK U BO BHEYPOUHOM JESITEIHHOCTH;

pacro3HaBaTh MPEANOCBUIKM  KOH(MIMKTHBIX CHUTyallud MW  CMAT4aTh
KOH(DJIUKTHI;

Pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOK) TOYKY 3pPEHUS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEACTB;

MMOHUMATh U MCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHON U WHIWBUIYAIBHOU
paboThI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOTO WICHA KOJUIEKTHBA;

MPUHUMATh LEJIU COBMECTHOW  JEATEIbHOCTH, OpPTraHU30BBIBATH W
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacnpenensiaTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboTHI;



OLICHMBATh KAaue€CTBO CBOEr0 BKJIAJa U KaXJOTO yYaCTHUKA KOMaHJbl B
oO1Iui pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OILICHMBATh HWJEUW C TO3ULIUUA HOBHU3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIIECTBJISATh IMO3UTUBHOE CTPATETUYECKOE IMOBEJACHUE B Pa3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHUBepCcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JACSITEIBHOCTh B 00JacTU
GuU3MKKM U acCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (OPMYITUPOBATH
COOCTBEHHEIC 3a/]a4H;

CaMOCTOSITENIFHO COCTAaBJISATh IUIaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yU€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacupsATh paMKH y4eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JieNlaTh OCO3HAHHBIA BBIOOp, AapryMEHTUpPOBaTh €ro, Oparb Ha ceOs
OTBETCTBEHHOCTH 3a PEILIECHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYyIULUU B 00JacTH
(bu3KKH, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJLJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallHsIM, BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJa/JIeTh HABBIKAMH  MO3HABAaTENbHONM  pedrekcuu Kak  OCO3HAHUSA
COBEpIIAEMBIX JEHCTBHI M MBICIUTENBHBIX MPOIECCOB, WX pE3yJNbTaTOB H
OCHOBAaHUIA;

UCIOJIb30BaTh MPUEMBI PeQIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOIO
peleHus;

YMETh OLIEHUMBAaTh PHUCKH U CBOEBPEMEHHO IPUHUMATh pEIIEHUS MO0 HX
CHIKEHUIO;

OPUHUMATh MOTUBBI U apryMEHThl JPYTUX MpU aHallU3e pPe3yJbTaToB
JeSITeJIbHOCTH;

PUHUMATH Ce0sl, MTOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpouecce qocTHKEHHS] TUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oO0Iero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIICHCTBYETCS HMOIIMOHAITbHBIH WUHTEIJICKT, MpeoIararoun
c(hOpMHPOBAHHOCTH:



CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS Pa3BUTHS COOCTBEHHOW AMOIMOHAIBHOMN chepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
YMOIMOHATBHBIM H3MEHEHHSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTIKEHUIO TSN U
yCIIeXy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBaTh HCXOMS W3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CITIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HUHTEPEC U pa3peniaTb KOH(PIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kiacce mnpeamMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTHM, B MPAKTUUECKON JEATEILHOCTH JIIOJICH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJIEIeH:
MaTepualibHas TOYKa, MHEpIUAJIbHAS CUCTEMAa OTCU€Ta, aOCOIIOTHO TBEPIOE TEINO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKUH 3apsij] MPU PEIICHHH (PU3NYSCKHUX 3a/1a4;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJSIPHO-KHHETHYCCKONH TEOPHUU CTPOCHHS BEIISCTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JIBIDKEHWE, CBOOOJHOE TMaJicHue TeJ, IBWKEHUE TO OKPY)KHOCTH, HHEPIIUS,
B3aumojeicTeue Ten, nuddys3us, OpOYHOBCKOE NBIKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHHE 00bEMA TEJl IIPU HArpEeBaHUH (OXJIAXKICHUH ), TETLIOBOE
paBHOBecHE, UCMApPEHHE, KOHJEHCAIMs, IJIABJICHUE, KPUCTAUIM3AIs, KUIICHUE,
BJIQYKHOCTh BO3/IyXa, MOBBIIICHHE JTABJICHHS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCyZle, CBSI3b MEXKIy I[apaMeTpamMu COCTOSHUS Ta3a B  HM30MPOIIeccax,
AIIEKTPU3AIUS TEJI, B3aUMOJICHCTBUE 3aPs/IOB;

ONKMCHIBATh MEXAHWYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpAMHATA, MyTh, MEpPEeMElIeHHuEe, CKOPOCTh, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIBC TeJla, KWHETHYECKash DHEPTrus, NMOTCHIMAIbHAS DHEPTrHs, MEXaHHYeCKas
paboTa, MexaHWYecKass MOIINHOCTh, NPH OIMCAHWW TPABUJIBHO TPaKTOBATh
(GU3MYECKUI CMBICT HMCIOJIB3YeMBIX BEIMYMH, WX OO0O3HAYCHUS W CIWHHIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE MTAHHYIO (PU3UYECCKYIO BEIMYHUHY C JPYTUMHU
BEITUYMHAMU;



OMKCHIBATh W3yYEHHBIE TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHMSI,
UCIIONB3YySd (U3WUYECKUEe BEIMYMHBI: JaBJICHHE Ta3a, TeMmIleparypa, CpemaHss
KMHETHYECKash PHEPTys XaOTHYECKOTO JBIKCHHUS MOJICKYJ, CPeIHEKBaIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTra rasa,
KO3(GUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCIOJBb3yeMbIX BEJIMYHMH, WX
0003HaYCHUSI W CIUHMIBI, HAXOIUTh (POPMYJbI, CBS3BIBAIOIIME JaHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OMMHCHIBATh N3YUYCHHBIE AJICKTPUYECCKUE CBOMCTBA BENMIECTBA M DJICKTPUUCCKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TOJISA, TMTOTEHITNAN, PA3HOCTh MOTCHIIUAJIOB,;
pU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEeITMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMM;

aHAJTU3UPOBaTh (U3UYCCKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3MUECKUe
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarorenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
NPUHINAN CYNEPNO3UIIUA CHJI, TIPUHITUII PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHHUS BEIIECTBA, I'a30BbIC
3aKOHBI, CBSA3b CpPeAHEH KMHETHYECKOW DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
(GOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKCHUE W yCIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs MX O€30IMACHOTO WCIIOJIb30BAHUS B
MMOBCEIHEBHOM KU3HU;

BBITIOJTHATD DKCIICPUMEHTHI 110 HCCIICIOBAHUI0 (DU3WUECKUX SBJICHUNA |
MIPOIIECCOB C HCIMOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmyupoBath TpobiieMy/3agadyy M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
(GhopMyIMpPOBaThH BHIBOJIHI,

OCYIIECTBIISITh MPSAMbIC M KOCBEHHBIC U3MEPEHUS (PU3MUCCKUX BEIUYWH, TPU
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBaTh PE3yIbTATHl IMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/IC TAOJINII ¥ TPpa(pUKOB, JEJIaTh BEIBOABI IO pe3yjIbTaTaM MCCIICIOBaHNUS,

COOJI0/IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JTaOOPATOPHOTO
000pyIOBaHUS;



pemiate pacu€THBIC 3aJaud C SBHO 33JaHHOM (U3UYECKON MOJEIbIo,
UCIIOJIb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJlauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JJOTUYECKU HEMIPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C ONOpOM HAa M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JIUISA TOWCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TPEJCTAaBJICHUs y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POpMAIUH, MOJTYYSHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyr0 HH()OPMAITHIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCETHEBHOW >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuH ¢ IPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM IKOJIOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTatb B TpYIIE C BBHIIIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbI, pPAlMOHAILHO pacHpeicssiTh O0O0S3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAlMAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCcMaTpUBAEMON MPOOJIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKOU AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €AUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUHBI UCTOUYHUK CBETA, SIACPHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Sipa MpH PEHICHUH (PU3MUECKHX
3a/ay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ACHUCTBUSA TOKA, B3aMMOJCHUCTBUE
MAarHUuTOB, JJICKTPOMArHUTHAsI WHAYKLMS, JEMCTBME MArHUTHOTO TMOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHnus, audpakuus W TOOJNSpU3alUsg CBETa, JUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3phext (hoTodrddheKT), cBETOBOS AaBicHNUE, BOSHUKHOBECHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas MW HCKYCCTBEHHas
PaINOaKTUBHOCTb;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccpel) W
AIIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJB3Yysd (U3UUYECKUE BEIMYMHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOrO TMojs, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH
KAaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ W YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHWHM MPABWIBHO TPAKTOBATh (HHU3MYECCKUI
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

ONUCHIBATh HW3YyUYCHHBIE KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HCIIOIb3Ys
bu3nYecKkue BEJIMYMHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUA U UMITYJIbC (DOTOHA, IEPHOJT MOTypaciaga, SHEPTUS CBA3U
aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IHUHHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIUYMHY C JPYTUMH BEJIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHaIU3UpoOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0BATEILHOTO U MapasjieibHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[oyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEUHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEeHa Mg portorddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

ONPENIEIATh HANIPABICHHE BEKTOPA UHAYKIIMM MArHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SIBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: TPU 3TOM
dbopmynupoBath TpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
bopMyIUpPOBaThH BHIBOJIHI,

OCYIIECTBIISAThH MPSIMbIC M KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTUMAJBHBIA CHOCOO0 M3MEpPEHUs W HUCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIIOJIb30BAHUEM
OpsIMBIX M3MEPEHMH: INpU STOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCHUpPOBATh
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUYECKHUX BEJIMYMH B BUIE TaOIHI] U
rpa(uKoB, AeaTh BBIBOBI IO pE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOrO TpyJa MpHU IPOBEICHUM UCCIECJOBAHUN B
pamMKax Yy4eOHOTO SKCIEpPHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000pyI0BAHUS;

pemarb pacy€THhlE 3aJauyd C SIBHO 33JaHHOM (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BbIOHpaTh (PU3UYECKYI0O MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE NIl €€ pElIeHHUs, MPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATbHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peniaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OINOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznueckue SBICHUS;

UCIONB30BaTh  IMPU  pPEIIEHMH  y4yeOHBIX  3aJad  COBPEMEHHBIC
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS y4eOHOW U HAyYHO-TIOMYJISIPHOM MH(pOpMaILUH, ITOJTYy4CHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSACHATh MPUHUUIBI JCHCTBUA MAalIUMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3iNyaTh yCIOBUS UX 0€30MacHOrO HCIOJIb30BAHUS B IMOBCEIHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOI0
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B TIpyHIe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PAaCCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne n/m IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BPA30BATETbHBIE
padoThI padoThI pecypesI
Paznen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3uKa U1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmiorexa HOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmorexka [IOK
2.1 Kunemaruka S https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
2.2 Aunamuia ! https://m.edsoo0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpUU https://m.edsoo0.ru/7f41bf72
bu6mmorexa [IOK
3.2 OcHOBEI TepMOTMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK
' ®a3oBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24
Pa3nen 4. JIEKTPOANHAMUKA
bu6mmorexa [IOK
41 IIIeKTPOCTATHKA 10 1 1 https://m.edsoo.ru/7f41bf72
4.2 ITocTostHHBIN 37IeKTpUYECKU TOK. TOKH B 12 1 1 bubnuoreka [IOK

Pa3IUYHBIX Cpeliax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugpossbie
Ne n/m NporpaMMEI pasi Beero Kontpoabusbie IIpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
Paznen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojne. IeKTpoMarHuTHas 11 1 3 bubnuorexa [JOK
WHYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4yecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
KoJIeOaHuUs https://m.edsoo.ru/7f41c97c
29 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 Onruia 10 3 ngﬁﬁfﬁggﬁmuwc
Hroro nio pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnmnoreka [JOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bu6mmorexa [IOK
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoenme aToma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 5171pO 5 https://m.edsoo.ru/7f41c97¢c
Wroro no pazmeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMMU U ACTPOPU3NKHU
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bubmuoreka [JOK

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pazaen 6. OGOBIAIOIEE TIOBTOPEHUE

6.1 O06o0maroiiee TOBTOPCHHE 4 Egggﬁﬁ:{;ﬁgﬁ}% 41c97¢
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KoJsmyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tewa ypoka Bcero KO;TPO']U’ HBIC Hpgucnmeclme u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThbI pecypebi
®du3nka — HayKa O PUpOJIE.

1 Hayunbie MeTZ;[(I)I HO?I;)HEE)HI/iI 1 bubmorexa [IOK

https://m.edsoo.ru/ff0c32e2
OKPY’KaloILero MUpa
Ponb u MecTo pusuku B
dbopMHUpPOBaHUH COBPEMEHHOMN bubnnoreka [JOK

2 . 1 _

Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSTEIbHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPAMOIMHENHOE 1 bubnnoreka [JOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOIO MaAECHUS https://m.edsoo.ru/ff0c39cc
K i .

7 Jlmmxesme warepmamssoii rouc o ) Bu6miorera LIOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
II r .
8 Hucpwmmecncrow orcuera. 1 Bu6miorera LIOK
pu ’ https://m.edsoo.ru/ff0c3be8
IIepsriit 3ak0H HproTOHA
9 Macca tena. Cuia. [lpuHnun 1 bubnnorexka [JOK

Cynepno3uimu cuil. Bropoit 3akox

https://m.edsoo.ru/ffOc3be8
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Herorona a1 MarepuanbHOU TOYKH

Tperuii 3akoH HproToHa 111

bu6mmoreka [IOK

10 MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOro TsaroreHus. Cuna

11 TskecTH. Ile pBa;I KOCMUYECKas bubmorexa LIOK

- eP https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoaddunmeHt tpenus.

13 Cuia ZEH OTI/IBJIeI({qu:I 1? u BI/IE(GHI/II/I bubmmorexa LIOK

p PHA https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[ToctynarensHoe U BpaliaTeiabHOe

14 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bubnnoreka [JOK
MowmeHT cumbl. [lnedo cunsbl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOIO TeJIa
HNMnynec MaTepuanbHOU TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
Nmnynbe cuinbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE TBU)KEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunerndeckas sneprusi MaTepuanbHOR bubnmnorexa [JOK
ToukH. Teopema 00 U3IMEHEHUH https://m.edsoo0.ru/ff0c4502
KMHETUYECKOW SHEPIUM
[ToreHmansHas 3HEPTHUsl.

[ToTeHuunanbHas SHEPTUs yIPYyro

17 edo ffm OBaHHOM l'II) )KI?IIHEIY bubmiorexa LIOK
ACQOPMHUP Py ' https://m.edsoo.ru/ff0c461a
[MoTennmansHas 2HEprus Teaa BOIU3U
MMOBEPXHOCTU 3EMITH
[ToTeHmanbHBIC U HETIOTEHITUATBLHBIC
cuibl. CBs3b pabOTHI

p bu6nmoreka [JOK

18 HEMOTEHIIUATBHBIX CHUJI C U3MEHEHUEM

MEXaHUYEeCKOM SHEPTHUU CUCTCMEI TCII.
3aKOH COXpaHEHHSI MEXaHUYECKOH

https://m.edsoo.ru/ff0c478c
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SHEPruu

19

JlaboparopHas paboTa
«MccnenoBanue CBsA3U pabOThI CHIIBI C
H3MEHEHUEM MEeXaHUYEeCKOU SHCPTHUU
Tella Ha MPUMEPE PaCTKECHHUS
PE3UHOBOTO JKI'YTa»

20

KonTtponbHast pabora o Teme
«Kunemartuka. JlmHamMuka. 3aKOHBI
COXPAHCHHS B MEXaHHKE)

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHHUST MOJIEKYIISIPHO-
KWHETUYeCKOU Teopun. bpoyHoBCcKoe
newkenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

25

Xapaktep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN
Y TBEPIBIX TN

Macca monekyn. KonuuectBo
BemecTBa. [locTostHHas ABoraapo
TennoBoe paBHOBecue. TeMmmepaTypa

u e€ uzmepenue. Illkana remneparyp
Lenbcus

HNneanpueri raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUr
JIBOKEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

3akoH JlanbToHa. ["a30BbIE 3aKOHBI
JlaGopaTtopHnast pabota
«MccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaM# COCTOSHUS
pa3peRKEHHOTO ra3a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
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H3ompornecchl B ueaabHOM ra3e u ux

bu6mmoreka [IOK

29 rpaguyecKoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTpenusis sHeprus
TEPMOJIMHAMUYECKOMN CUCTEMBI U
30 croco6bl e€ n3menenus. Koiamuectso bubnmoreka [JOK
TEIUIOTHI U paboTta. BayTpeHHsst https://m.edso0.ru/ff0c5952
SHEPTrusl OTHOATOMHOTO UJICATBHOTO
rasa
31 Buapl Teronepenaun bubmorexa [IOK
https://m.edsoo.ru/ff0c5c36
o | Ao e e B 10K
p . https://m.edsoo.ru/ff0c5¢c36
Teruionepenaye. AauadbaTHbIN mpoiecc
[lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnuorexa [JOK
33 _
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
Heo6
w | ot e BuGorsa 101
PHPOJIE. p https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 ITpunnun nevictBus u KII/I TernmoBoi bu6mmoreka [IOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KIIT/|
37 DKoJoru4eckue npooIeMbl
TEMJIO3HEPTETUKH
18 O6o6maromuit ypok «MomnekymsipHas bubnuorexa [JOK
¢buzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
39 «Mlj)TnpeKJ;IJ’;;psi{Eﬂ (1)1:31;1[@ TOI\;I:HOBBI bubmiorexa HOK
’ https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI
40 [TapooOpa3oBaHue U KOHIEHCALIUS. bubnnorexka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
1 AOCOII0THAS U OTHOCHTEILHAS bu6nmoreka [JOK

BJIAKHOCTh BO3/1yxa. HachleHHbIN

https://m.edsoo.ru/ff0c64d8
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nap

TBépnoe Teno. Kpucrammyeckue u
amopdHble Tena. AHU30TPONHUS

bubmuorexa [JOK

42 CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctamuibl. COBpeMEHHbBIE MaTepHAIIbI
[InaBnenne U KpUCTAIUIH3ALIHS.
43 VYV nenbHas TeHJII())Ta HJIaBJIeIL{II/ISI bubmiorexa HOK
: https://m.edsoo.ru/ff0c6708
CyOnumarus
bubmuorexa [JOK
a4 YpasHeHue TeMosoro banarca https://m.edsoo.ru/ff0c6820
DiexTpu3anus Tejl. DIeKTPUUECKUN
45 3apsia pIIBaI;I/II[a BJICKTpI/I‘lI;CKI/IX bubmorexa [IOK
’ https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBogHMKH, TUINCKTPUKH U
46 n(l))nyH;LOBoL[HIfKH 3agH COXpaHEHUs bubmmorexa LIOK
’ https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
B 7| .3
57 Kynowa Toucasi smextprsccii BuGmorexa LIOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanpsx€HHOCTD 3JIEKTPUYECKOTO
48 nosist. [IlpuHnun cynepno3unuu bubnuoreka [IOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HANPSOKEHHOCTH
Pa0b
o | e o Busorea 101
) THHa. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
IT
50 smexrpocrammecion noe, BuGorexa 10K
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
.. bu6mmorexa [IOK
51 InexTpoémKocTh. Kongencarop https://m.edsoo.ru/ff0c7126
52 DNEKTPOEMKOCTD MJIOCKOTO bubnmoreka [JOK
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https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

53

KOHJIEHCAaTopa. JHEPrus 3apsHKEHHOTO
KOHJICHCATOpa

JlaGopaTtopHas pabora "M3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"

https://m.edsoo.ru/ff0c72c0

54

[IpuHMI nelcTBUSA U IPUMEHEHUE
KOHJCHCATOPOB, KOIIMPOBAJILHOTO
arnmapara, CTpyMHOIro IIpUHTepa.
DNeKTpoCTaTUIECKasl 3allUTa.
3azemsIeHHE dIIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymecTtBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbxenue.
Conpotupnenue. 3akon Oma it
ydacTka Ienu

56

57

[TocnenoBarenpHOE, apauIEIBHOE,
CMEIIAaHHOE COSANHEHHE
MPOBOIHUKOB. JIaboparopHas padoTa
«M3yueHne cMemaHHOro COeIMHEHUS
PE3UCTOPOBY

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxxoyns-Jlenma

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

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

58

3axon OMa 715 OJTHOM (3aMKHYTOM)
aneKkTpuueckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHET0 CONPOTUBIICHUSI

0.5

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

59

PesepBHbiil ypok. KonTpoiabsHas
pabota o Teme "DnexTpoanHamuka" /
Bcepoccuiickas mpoBepodHas padboTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«dnekTpoanHaMukay / Beepoccuiickas
nmpoBepovHasi paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHAas: TPOBOAUMOCTH TBEPBIX



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

METAJUIOB. 3aBUCUMOCThD
COIPOTHBIICHUS METAILJIOB OT
teMiiepaTypbl. CBepXIIPOBOJIUMOCTh

DNEKTPUUECKUM TOK B BaKyyMe.

62 . 1
CBoIiCTBa JIEKTPOHHBIX ITYYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBOMCTBA 1 bubnuoreka [IOK
p—n-nepexona. [TonynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
npuOopbI
DNEKTPUYECKUH TOK B PaCTBOPAX U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuorexa [JOK
DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DJIEKTPUUYECKUI TOK B Tra3ax.

65 CamMocTosTenbHBIN U 1 bubnnorexa [JOK
HECaMOCTOSATENbHBIN pa3psal. MoiHus. https://m.edsoo.ru/ff0c84ae
[Imazma
OnexTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX NMPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTponbHas pabora no teme

67 «Qnekrpocraruka. [IocTosHHBIM 1 bubnnorexka [JOK
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpeIax»

68 PesepBHblit ypok. OGo0maronmii ypok 1 bubmmoreka [IOK
o TeMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
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11 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tewa ypoxa Bcero Kontponbueie  Ipaxrmyeckue fllsyqennﬂ gﬁ[()l;I;OBaTeJILHLIe
padoThI padoThI pecype
[TocTostHHBIE MATHUTHI U X

1 B3auMo/ieiicTBUe. MarHuTHOE T0JI€. 1 bubmuorexa [JOK
BekTop MaruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHIYKIIUH
MarauTHO€E 10JI€ MPOBOJIHHUKA C

9 ToKOM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IIOJII KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBIDKYILYIOCS 3apsKCHHYIO YaCTHILY. 1 bu6muoreka [JOK
Cuna Jlopennia. PaGoTa cuitbr https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKIUs. [loTok

6 BEKTOpa MarHuTHOM uHAyKIuu. 3/1C 1
WHJYKIWW. 3aKOH 3JIEKTPOMArHUTHOM
nHaykunn Papanes

, JlabopaTopHas pabota Bu6motexa LIOK
«HccnenoBanue siBICHUS 1 1

SHGKTpOMaFHHTHOﬁ HUHOYKOUN»

https://m.edsoo.ru/ff0cal50



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

10

NunykTuBHOCTS. SIBICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMarHuTHOE 1oJie

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
AEKTPOMArHUTHI, HIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb

O6o6maromuii ypok «Marautoe
oJie. DIeKTPOMArHUTHAS MHITYKITHSDY

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MaraurHoe moie.
QHGKTPOMaFHI/ITHaSI WHAYKIOUA»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

13

CB000O1HBIE MEXAHUYECKHE
KosieOanus. ["apMOHHYECKHE
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJICOAHHIA.
[IpeBpartenue sHEprUA

JlaGopatopHnas pabora
«HccnenoBanne 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTH ¥ MacChl TPy3a»

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcaf06

14

Konebatenbublit KoHTYp. CBOOOIHBIE
9JIEKTPOMArHUTHBIE KOJIeOaHHs B
u7eaIbHOM KOJIe0aTeIbHOM KOHTYpE.
AHasnorus MexJy MEXaHU4eCKUMHU U
AEKTPOMArHUTHBIMH KOJIe0aHUsIMU

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

15

®opmymna Tomcona. 3akoH
COXpaHEHMs SHEPTUHU B UJCATbHOM
K0J1e0aTeIbHOM KOHTYpE

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxarnmx
KoseOaHusx. BeIHYKICHHBIS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

MexaHuueckue kojieoanus. Pesonasnc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoyeOaHus

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JICHCTBYIOIIECE 3HAYEHUE CHJIbI TOKA U
HaIpsHKEHUS

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBoxactso,
nepeaaya U norpedieHue
JIEKTPUYECKON SJHEPTUU

19

20

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE NIEKTPUUYECKOTO 3BOHKA,
reHepaTopa EpEMEHHOT0 TOKa,
JIMHUH 2JIeKTponepesayd

DKOJIOTHYECKHUE PUCKU TIPU
IIPOU3BOJICTBE IJIEKTPOIHEPIHH.
KynbTrypa ncnonbs3oBaHus
JIEKTPOIHEPIHH B IIOBCEAHEBHON
KHU3HH

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

21

22

MexaHn4yecKue BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpocTpaHeHHUs U JJTMHA BOJIHEI.
[Tonepeunble U IPOJOJIbHBIE BOJIHBI

3Byk. CkopocThb 3ByKa. I poMKOCTB
3ByKa. Beicora Tona. TemOp 3Byka

bubmmoteka IIOK
https://m.edsoo.ru/ffOcca54

but6mmoreka [IOK
https://m.edsoo.ru/ffOcccOc

23

DIEeKTpPOMarHuTHBIE BOJIHBI, UX
cBoONCTBa U cKOpocTh. [IIkana
3JEKTPOMAarHUTHBIX BOJIH

but6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIHMIIBI paTnoOCBA3U U
tTeneBuieHus. Pazpurue cpeacTs
cBs3u. Pagnostokamus

25

Kontponbnas padota «Konebanus u

but6mmorekxa [IOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJIHBD»

https://m.edsoo.ru/ffOcc6f8

[IpsamosnHENHOE pacIpOCTpaHEHHE
CBETa B OJIHOPOJIHOM Cpejie.

bubnunorexa LIOK

26 ToueuHslil UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
O €Hue cBera. 3
27 OTTpaa;(e;I/II/I;I cclfeTTaa H?)Ié;)HgIeHHe bubmnorexa LIOK
P .o p https://m.edsoo.ru/ff0cd4e0
M300paKeHU B INIOCKOM 3epKalie
[Ipenomnenue csera. [lonnoe
BHYTpEeHHee oTpaxeHue. lIpenenbHbiin bubnuoreka [IOK
28 .
yroJ1 MOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKEHHUSI
Jlaboparopnas padota «3mepenue bubmmoreka [JOK
29 .
MOoKa3aTeJisi IPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenue n3obpaxxeHui
30 J'II/I;I:L’»GI) Id)o Jpna}gmlfoﬁ HI:I)/II-)II;B?HH ’ bubmnorexa [IOK
- “POpMY ' https://m.edsoo.ru/ffOcddle
YBenuueHue JUH3bI
JlaboparopHnast pabota
31 «HMccnenoBanue CBOWCTB
M300paXeHUH B IMH3AX»
Hucnepcus cseta. CloKHBIN cOCTaB
32 6enoro csera. LIer. JlaboparopHas
pabota «Habmtoienue nucrepcun
CBETa»
33 Wntepdepennus cera. Audpaxius bu6muoreka [IOK
ceera. JludpakinonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpruOOpPbI U yCTPOMCTBA U
yCJIOBHS UX O€30MTaCHOT0 MPUMEHEHUS
36 I'panu1IBI TPUMEHUMOCTH bu6muoreka [JOK

KJIacCMYeCKo MexaHuku. [TocTynarsl

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

CIELMAJIbHON TEOpUHU

OTHOCHUTEIBHOCTHA
O e eMe .
37 Zavennenie spevenn u coxpamerme BuGumtorexa LIOK
A p pari https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHe € 7
38 wactue, Cossn wacos: ¢ osepricii 1 BuGamorexa LIOK
TIBl. p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
K §] O .
30 Ocron crenmanbHol Teopt BuGanorexa LIOK
= p https://m.edsoo.ru/ffocf6f0
OTHOCUTEIBHOCTH
40 ®otonbl. opmyna [Tnanka. Dueprus bu6nmorexa LIOK
1 UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE
bubnunoreka LIOK
4l porospdexra. Onprret A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl hoTodddexra. YpaBHeHue
42 BﬁHmTegHa n(ls)f(b(p0T03(1)£eKTa bubmmorera [IOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotosddexra
aBiieHue csera. OnbeiTe! I1. H.
43 JZI[e6e eBa. XUMHUYECKOe JIelicTBUE Bubmiorexa LIOK
AcBd. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHnueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHECHHUE:
44
(dhoTorIeMEeHT, POTOAATUHK,
CoJIHeUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agau mo Teme «JI€MEHTBI but6mmorexa [IOK
KBAHTOBOU OIITHUKH) https://m.edsoo.ru/ff0d0302
Monenrs atoma Tomcona. O
46 Pe3le1 J(-1I)I()) Taerlo afce:Hmo I;?LT;;TH bubmorexa HOK
poopa p o https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJi€Ib aTOMa
47 [Toctynater bopa bubnuoteka [JOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

48

49

50

51

W3nyuenue u normnouieHue GoTOHOB
MIPU TIEPEXO/IC aTOMa C OJTHOT'O YPOBHSI
SHEpPruu Ha JIpyroi. Bujsl ciekTpos
BoustHOBBIE cBOMCTBA YacTUL. BOJHBI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHY>KJICHHOE U3JIyYCHHE

OTKpHTI/Ie pPaairuOaKTUBHOCTH. OMBITEI

Pesepdopna mo onpexnenenuto cocrasa

PaaAOaKTUBHOI'O U3JTYUCHUSA

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaINOaKTUBHOCTH Ha KUBBIC
OpTraHHU3MBI

https://m.edsoo.ru/ff0dOafa

bubnmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0ca8

bubmuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

53

54

55

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. I'aMma-uzinydenue

DHeprusi CBSA3U HYKJIOHOB B siJIpe.
Snepubie peakuuu. S nepHbIi
peaktop. [Ipobrnemsbl, mEpCIEKTUBHI,
AKOJIOTUYECKHUE aCIEKTHhI SIAEPHOM
SHEPreTUKHU

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTpoHAa. MeTo1bl HAOMIOACHUS U
pErucTpanmu JI€MEHTAPHBIX YACTHII.
Kpyrisbiii cton «®yHnameHTanbHble
B3anmMoaercTBud. EnMMHCTBO
(bU3MUECKOI KapTUHBI MUPaY

Dtanbl pa3BUTHS ACTPOHOMHUH.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMHUH. Bua

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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https://m.edsoo.ru/ff0d0e38

3BE31HOTO HeOa. Co3Be3aus, IpKHe
3BE31bI, INTAHETHI, UX BHIMMOC
nBrokenne. ConHeyHas cucreMa

56

57

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiiHila v 3BE3]1

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MocJieIoBaTelbHOCTU. BHYTpeHHee
ctpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBostonnu CoJHIa U 3BE3]

58

59

60
61

Muneunsiii [1yte — Hama I'anakTuka.
[Tonoxenue n nuxenue ConHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIAPAX TaJIAKTUK

Bcenennas. Pazberanue ranakTHk.
Teopus bonbpmoro B3peIBa.
PennkroBoe uznyudenue.
MeraranakTuka

Hepemennsie mpo6iieMbl aCTPOHOMUHT

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U ACTPOPUIUKI»

62

O6o6matomuii ypok. Ponb gpusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITMATLHON 1
ATUYECKOH cdepax AeaTeTbHOCTH
YyeJioBeKa

63

O6o0maromuii ypok. Poms u mecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

O600matromuii ypok. Pons
busnueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHUH 0 (pU3NUIECKOM




KapTUHE MHpa

O6o06maromuii ypokx. Mecto
(hbU3UYIECKOI KapTUHBI MUPA B 00IIEM

65 PSAly COBPEMEHHBIX €CTECTBEHHO- 1
HAy4YHBIX IPEJICTABICHUN O IPUPOE

66 PesepBHbIil ypok. MarHuTHOE moJI€. 1
DneKTpoOMaruHuTHast MHIYKIUS
Pesepubiil ypok. OnTuka. OCHOBBI

67 CHeIaaIbHON TEOpUHr 1
OTHOCUTEIbHOCTH
Pezepubiii ypok. KBanToBas ¢pusuka.

68 BHehEeHTLI};Iz:TpOHOMHH u ¢ 1 buGnuorexa LIOK

https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoOro
pe3yJbTara

10.1

10.2

10.3

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMoHCTpHpOBaTh Ha MpUMEpPax poidb W MecTo (U3UKH B
(hopMHUPOBaHHHM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B IMPAKTUYECKOU IESATEIbHOCTH
JTronen

Y4YuThIBaTh TPAHMIIBI TPUMEHEHUS M3YYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuagbHas TOYKa, WHEpLHUaIbHAas CUCTeMa OTCcu€Ta, aOCOIOTHO
TBEPIOE TEJO0, UJICATBHBIN ra3; MOACIN CTPOCHHS T'a30B, KUIKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJIECKTPUUYECKUN 3apsii — MpPU PELICHUU
(bu3mYecKuX 3a1au

Pacno3HnaBath ¢uzndeckue sABJICHHUS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXaHHMKH, MOJEKYJISIPHO-KUHETHUUYECKON TEOpHH
CTPOCHMSI  BCIIECTBA M  DJIGKTPOJWHAMUKU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBHKEHHE, CBOOOJHOE IMaJeHHE
TEJ, JBUXKCHHE [0 OKPY)XHOCTH, WHEPIIHS, B3aUMOJICHCTBUE TEII;
muddys3usi, OpOYHOBCKOE JBIIKEHHE, CTPOCHHE JKUIKOCTEH W
TBEPABIX  TEN, UW3MEHeHHWe o00BéMa Tel TpU  HArpeBaHUU
(oxJakeHnu), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIIMS,
IUIaBJICHUE, KPUCTAIIM3AIUs, KHUIIGHWE, BJIKHOCTh BO3/yXa,
MOBBILICHHUE JIaBJICHUS Ta3a MPH €r0 HarpEeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy TapaMeTpaMH COCTOSIHHS Ta3a B H30Mpoleccax;
AJIEKTPU3ALHNS TEN, B3aUMOICHCTBHIE 3apsIOB

10.4

10.5

10.6

OnuceiBaTh MEXaHUYECKOE JIBWKEHUE, HCHOJb3ys (U3HUECcKHe
BEJIMYUHBL: KOOPAMHATA, IIyTh, IEpEMELIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWIa, HMIYJbC Tela, KHHETHUYECKas DHEPIHus,
MOTEHIMaJbHasl JHEeprus, MeXaHudeckas paboTa, MexaHHYecKas
MOIIIHOCTb; IIPU ONMCAaHUH IPABUIBLHO TPAKTOBATh (PU3UUECKUNA CMBICI
UCTOJb3yEeMBIX BEIMYMH, MX OO0O3HAueHWs W €IWHUIIBI, HaXOIUTh
(hopMyIIbl, CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU
BEJIMYUHAMHU

OnucelBaTh HU3yYEHHBbIE TEIUIOBBIE CBOWCTBA Te€ll U TEIJIOBBIE
SIBJICHUS, HUCIONb3ys (U3MUYecKue BEeIMYMHBL: JIaBlIeHUE rasa,
TEeMIepaTypa, CpeAHss KHHETHYecKas DSHEpPrus XaoTHYECKOIo
JIBIKEHUS MOJIEKYJ, CpeIHEKBaJIpaTH4Has CKOPOCTb MOJIEKYI,
KOJMYECTBO  TEIUIOTHI, BHYTpPEHHSs dHeprus, paboTa Ta3a,
KO3 UIIMEHT TOJE3HOT0 JEWCTBUS TEIUIOBOTO JBHUTATENS; TIPH
ONMCaHUHU MPaBHIIBHO TPaKTOBATh bu3ngecKuii CMBICIT
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAU€HUS M EAMHHUIbI, HaXOAWUTh
(OpMYyITBI, CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO BETUIHHY C APYTUMHU
BEJIMYHUHAM

OnuceiBaTh H3Yy4YEHHBIE JJIEKTPUUYECKHE CBOMCTBA BelIeCTBa U
JNEKTpUYECKUE  SIBIEHUS  (Tpollecchl), HCHOIb3ys  (husnueckue
BEIMYUHBI:  JJEKTPUUECKUM  3aps],  DJIEKTpUYEecKoe  IIoJe,




HanpspKEHHOCTh  ITOJIA, IOTEHIMAJ, pPa3HOCTb IOTEHLMAJIOB; IIPH
ONMCAaHUU TPABWILHO TPAKTOBATh (PU3NUYECKUI CMBICI HCIOJIb3yEeMbIX
BEIMYUH, WX OOO3HAYECHUS U EIWHUIIBI; YyKa3blBaTh (HOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO  (PU3UYECKYI0 BEIWYMHY C JAPYTUMHU
BEJIMYMHAMU

10.7

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECCHl M SBICHHS, HCHOIb3Ys
(u3nyecKkre 3aKOHbI M MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKOH IHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCa, IPUHLUI CYNEPIO3ULIUU CUJI, TPUHIUI
paBHONPABUS HMHEPLUUAIBHBIX CHUCTEM OTCYETa;  MOJICKYISPHO-
KMHETHUYECKYI0O TEOPHIO CTPOEHMs BELIECTBA, ra30BbI€ 3aKOHBI, CBA3b
CpeaHel KUHETUYECKOH HSHEepruM TEIJIOBOTO IBIKEHHUS MOJIEKYT C
aOCOJIIOTHON TeMIlepaTypol, MEpBbI 3aKOH TEPMOJUMHAMUKH; 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsiaa, 3akoH KysnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4eCcKOoe
BBIPAKEHHUE U YCJIOBUS (TpaHMIIbl, 00JIaCTH) IPUMEHUMOCTHU

10.8

OOBSCHATH OCHOBHBIC MPUHIHUIBI JCHUCTBUS MAaIIUH, NPUOOPOB H
TEXHUYECKHUX YCTPOWCTB; pa3iuuyaTh yCIOBHS UX 0€30IMacHOro
WCIIOJIb30BaHUSI B TIOBCETHEBHOM JKU3HU

10.9

Brimoaaare SKCHICPUMCHTHI 110 UCCIICJOBAHUTIO (1)I/I3I/I‘~I€CKI/IX SIBJICHUU U
MIPOIIECCOB C UCIOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPCHUM; MPH
3TOM (QOpMYIHpOBaTH MTPOOJIeMy (3alady) W THUIOTE3Y YYeOHOro
IKCHEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  TIPEIIOKEHHOTO
000pyI0BaHUsl, TPOBOAUTH OMBIT  (POPMYITUPOBATH BBHIBOIBI

10.10

10.11

10.12

OcymiecTBnATh NpsMbIE M KOCBEHHbIE H3MEPEHUs (PU3HMUECKUX
BEJIMYMH; NP 3TOM BbIOMpATh ONTUMAJbHBIA CIIOCOO U3MEPEHUS U
HCII0JIb30BaTh U3BECTHBIE METO/IbI OLIEHKH ITOTPEIIHOCTENH U3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH MeEXAYy (QHU3NYECKUMH BEIUYMHAMH C
WCIIOB30BAaHUEM TIPSIMBIX H3MEPEHHM; TMPU 3TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (HUKCHUPOBATh pe3ylbTaThl MOJMYYCHHOH 3aBUCUMOCTHU
(bU3UYECKUX BEJIMYMH B BHJIE TAOJUIl U TpadUKOB, JI€JIaTh BHIBOJBI 1O
pe3yiabTaTaM UCCIEI0BAHMS

CoOnromate mpaBuia  0€30MaCHOrO  TpyJda TMpU  MPOBEIECHHH
HCCIEOBAaHUM B paMKax Y4eOHOTro JKCIEpUMEHTa, Yy4eOHo-
UCCIIeIOBATENIbCKOM U MPOEKTHOW AEATENbHOCTH C HCIOJIb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaAHUS

10.13

10.14

10.15

Pemate pacu€rHple 3a/auu ¢ SIBHO 3aJlaHHOW (DU3UYECKON MOJIENBIO,
UCTONB3Ysl (PU3MYECKUE 3aKOHBI U TPUHIIUIBI, HA OCHOBE aHalu3a
YCIOBHSL  3a7aud  BBIOMpaTh  (PU3UYECKYI0O MOJCNb, BBIICIATH
¢bu3nueckre BENMUYUHBI U (HOPMYIIBI, HEOOXOIUMBIC ISl €€ pelIeHHs,
MPOBOJIUTH PACUETHI M OIEHHWBATh PEATHHOCTH MOJYYEHHOTO 3HAYCHUS
(bu3MUECKOi BETUINHBI

Pemars Ka4eCTBEHHbIE 3a/1a4H: BBICTPANBAaTh JIOTUYECKHU
HEMPOTUBOPEUMUBYIO IEMOYKY PACCYKIACHUW C OMOPOW Ha WU3yYEHHbIC
3aKOHBI, 3aKOHOMEPHOCTHU M (PH3UUECKHE SBICHUS

Wcnonp3oBaTh mpu  pemieHud yuyeOHBIX 3aJad  COBpPEMEHHbBIE
MH(GOPMAIIMOHHBIE TEXHOJOTUM JUI IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpIpeTalMi W TPEACTAaBICHUs y4eOHOW U HAay4YHO-TIOMYJISIPHOM
uH(pOpMaIUY, TOJYYEHHOM M3 Pa3TUYHBIX MCTOYHUKOB; KPUTHUUYECKH




aHAJM3UPOBATh MOJTy4aeMyro HH(pOpMaIIio

10.16

[IpuBoaMTH TpUMEpPHI BKJIAJa POCCUHCKUX MU 3apYOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE IPOLECCOB OKPYKAIOLIETO
MHpA, B PA3BUTHE TEXHUKHU U TEXHOJIIOTUI

10.17

10.18

Hcnonb30BaTh TeopeTHYeCKUEe 3HAHUS MO (DU3MKE B IMOBCEAHEBHOU
YKU3HM 111 oOecrieueHrs 0€30MacHOCTH MpU OOpaIIeHUH ¢ MPUOOpaMu
U TEXHUYECKUMHU YyCTPOWCTBAMH, JJIi COXPAHCHUS 3/J0POBbS U
COOJIIOICHHSI HOPM 3KOJIOTUYECKOTO TIOBEICHHUS B OKPYXKAFOIIEH cpejie

PaGoTaTh B rpynme ¢ BBIMOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IJIAaHUPOBATh ~ pabOTy  TPYyHIbl, PalHUOHAIBHO  paclpeneisTh
00S13aHHOCTH U IUJIAHUPOBATh JESATEIbHOCTh B HECTAHJIAPTHBIX
CUTYyalUsIX, aJIeKBaTHO OIICHUBATh BKJAJ KaXXJOr0 U3 YYaCTHUKOB
TPYIIIBI B pellIEHHEe paccMaTpUBaeMoi mpoodIeMbl

11 KIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3soBanusi

111

11.2

11.3

JleMoHCTpHpOBaTh Ha TMpUMEpPax PoOJdb W MeCTo (HU3UKH B
(hopMUpOBaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH
JIFOJICH, 1IEJIOCTHOCTh U €AMHCTBO (PU3MYECKOM KapTHHBI MUpa

Y4YuTHIBaTh T'paHULIbl IPUMCEHCHUA U3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOHCHCﬁI
TOYCYHBIN E)JICKTpI/I‘IeCKI/Iﬁ 3apsan, aacpHas MOACIb aToOMa, HYKJIOHHAsA
MOJCJIb aTOMHOTI'O sJpa IIpu pCIICHUU (1)I/ISI/I‘ICCKI/IX 3aJa4

Pacnio3HaBath ¢u3uueckue siBIEHUS (IIPOLECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DJIEKTPOJAMHAMUKM W  KBaHTOBOM  (pu3mkm:
JIEKTpUYECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE  JCWCTBUS  TOKa, B3aUMO/IeiCTBHE MarHuTOB,
9JIEKTPOMArHuTHas HWHAYKLUS, JeicTBUE MarHuTHOTO MO Ha
MPOBOJHUK C TOKOM MW JBIKYIIMWCSA 3apsl, AJIEKTPOMarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus u
MoJIsIpU3alusl CBeTa, AMCIEpCUsi CBeTa, (HOTOAIEKTPUUYECKHH APPeKT
(boTtoapdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHas M  HCKYCCTBEHHas
palMOaKTHBHOCTD

11.4

OnuceiBaTh H3y4YEHHbIE CBOMCTBAa  BellecTBAa  (DIEKTPUUECKHE,
MarHuTHBIE, ONTUYECKHE, DJIEKTPUUECKYIO MPOBOJAUMOCTD Pa3IHUHBIX
Cpel) U DJJIEKTPOMAarHuTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usznyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIIEHHE,
pasHocTh moteHuuanoB, D/IC, paboTa Toka, MHIYKIHMS MarHUTHOTO
oy, cuina Awmmnepa, cwia JlopeHna, WHAYKTHBHOCTh KaTyILKH,
SHEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJiebaHu# B KoJieOaTeIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIecce
TrapMOHUYECKHUX  DJJEKTPOMAarHUTHBIX  KoJieOaHUil, ¢bokycHoe
paccTosiHHEe M ONTHYECKAas CWJja JIMH3BI, NPU ONMCAHWH TPABUIHHO




TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMBIX BEJIMYMH, HX
0003HAUeHMsI W EIUHMIbI, YKa3blBaTh (OPMYIbI, CBA3BIBAIOIINE
JTaHHYIO (PU3HUECKYIO BETHUUHY C JPYTUMH BETUUYNHAMH
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11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(1)I/I?>I/ILICCKI/IG BCIIMYUHEBI: CKOPOCTHh JJICKTPOMAIrHMTHBLIX BOJIH, JJIMHA
BOJIHBI M YaCTOTa CBCTA, SHCPIrusd W HMIIYJIbC q)OTOHa, nepunon
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/IBI/II-I€CKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
uX 0003HAYEeHHUA U CAWHUIIBI, YKa3bIBaTb (l)OpMy.]'IBI, CBA3bBIBAIOIIUEC
JAaHHYIO (1)H3PI‘-I€CKYIO BCJIMYUHY C APYTUMU BCIINYHNHAMH, BBIYUCIIATH
3HA4YCHUC (bHSH‘IGCKOfI BCJIINYHHBI

AnanusupoBaTh (U3MYECKHE IPOLECCHl U SBJICHMS, HCIHOJb3Ys
¢usnyeckue 3aKOHBI M OpUHOUNBL  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO M IAPAJUIEIIBHOIO COEAWHEHHS ITPOBOJHHKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
IIPSIMOJIMHENHOIO PacpOCTPAHEHUS CBETA, 3aKOHBI OTPAXXCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIUH, 3aKOH COXPAHEHUs
UMIIYJIbCA, 3aKOH COXPAaHEHMS DIEKTPUYECKOIO 3apsna, 3aKOH
COXpaHEHUsT  MaccoBOro  4uciya, mnocryiaarsl  bopa, 3akoH
PaIuMOAKTUBHOIO pacnajga; IMpH 3TOM  pa3IM4¥aTh  CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpaHu1bl, 00J1aCTH) IPUMEHUMOCTH

11.7

11.8

11.9

11.10

11.11

11.12

OHpeIleJISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIUMKW MArdvuTHOTO IIOJIA
IIPpOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHUJIbIL HopeHua

Ctpouth ¥ ONUCHIBATH HM300paKEHUE, CO3/1aBAEMOE  IUIOCKUM
3epKaJioM, TOHKOW JTMH30M

BBINONHATE SKCIEPUMEHTBHI 110 UCCIIET0BAHUIO (PU3UUECKUX SIBICHUH U
MPOIIECCOB C UCIOIB30BAHUEM IIPSIMBIX M KOCBEHHBIX H3MEPEHHIA; TIPH
3ToM (GopMyIHpOBaTh NpodieMy (3a1ady) M THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  IPEJIOKEHHOTO
000pyI0BaHUsl, TPOBOAUTH ONBIT ¥ (POPMYITUPOBATH BBHIBOIbI

OcymiecTBnATh TpsMbIE M KOCBEHHbIE H3MEPEHUs (PU3HMUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO M3MEpPEHUs U
HCIIO/Ib30BaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM

HccnenoBaTh 3aBUCHUMOCTH (PM3MUECKUX BEJIWYMH C HUCHOJIb30BAHUEM
NpSIMBIX ~ M3MEPEHUH; IpU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
(bukcupoBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE TaOJIULl U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3ysibTaTaM
HCCIEN0BaHUs

CobmomaTe mpaBuia Oe30macHOro Tpyna MpH  [POBEIECHUHU
ucciaeoBaHUM B paMKax ydyeOHOro SKCHepuUMeHTa, ydeOHo-
HCCIIEIOBATENIbCKON M MPOEKTHOM AESATENTbHOCTH C MCIIOJIb30BaHHEM
M3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYyI0BaAHUS

11.13

Pemarp pacuérHble 3aauMl ¢ SBHO 3aJaHHOU (DU3MUECKON MOJEINbIO,
WCTIONB3Ysl (PU3MYECKHE 3aKOHbI W TPHUHIMIBI, HA OCHOBE aHaIN3a
yCIOBUSL  3a/ladydl  BbIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
(dbuzmveckre BEeTMYMHBI U (POPMYIIBI, HEOOXOAUMBIEC ISl €€ pelIeHus,
MPOBOJIUTH PAcU€Thl U OLIEHUBATh PEATbHOCTh MOJIYYEHHOTO 3HAYEHUS




(bU3MUECKOI BETUIMHBI

11.14

Pemarp  kauecTBEeHHBIE  3aJauu: BBICTpanBaTh  JIOTUYECKU
HEMPOTUBOPEUYUBYIO LIEMOYKY PACCYKIEHUW C OMOPOM HAa U3YYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

11.15

Hcnonp3oBaTh MNpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIC
MHGOPMALIMOHHBIE TEXHOJIOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEPOpPETAllMd M TPEICTABICHUS y4eOHOM W Hay4HO-IOIYJISIPHON
uHpOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJTyIaeMyI0 HH(OpMAIHIO

11.16

OOBSICHSITh TPUHIUIIBI JACHCTBHSI MAIIUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS HX OE€3011aCHOTO HCIOJIb30BAaHUS B
HOBCEIHEBHOU KU3HU

11.17

[IpuBoAMTH TpPUMEpPHI BKJIAJa POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp3oBaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B TOBCEAHECBHOM
KU3HM 111 o0ecrieueHns 0€30MacHOCTH MpU OOpaIlleHnH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMH, JUISi COXPAHCHUs 3J0POBbS U
COOJIIOJICHHSI HOPM 3KOJIOTHUYECKOT O TIOBEACHHUS B OKPYXKAIOIIEH cperie

11.19

PaGorats B Tpymnme ¢ BBIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboOTy  IpYIIbl,  pPalUOHAIBHO  PACHpENeNATh
0053aHHOCTM M  IUIAHUPOBAaTh JIEATEIBHOCTh B  HECTAHJAPTHBIX
CUTyallMsX, aJcKBaTHO OLEHMBATH BKJIAJ KaXKIOrO W3 Y4YaCTHHUKOB
IPYIIIBI B PELIEHUE PaccMaTpUBaeMOi MPo0IIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC
Kox Kon
NpoBepPsieMOro IIpoBepsiemblie 3JIEMEHTBI COACP/KAHUA
pasieia 3JIEeMEHTAa
OU3NKA 1 METOJAbI HAYYHOI'O [TIO3HAHU A
®usuka — Hayka o npupone. Hayuneie MeTOIbI NO3HAHUSA
11 OKpyXaromero mupa. Posb 3KcriepuMeHTa W TEOpPUH B
npoliecce MO3HaHUs MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE
1 MogenupoBanue (QU3MUECKUX SBICHHA M IPOIECCOB.
Hayunpie runores3sl. PU3MYECKHE 3aKOHBI U TEOPUH.
19 ['panunbl  TPUMEHMMOCTH  (PU3MUYECKUX  3aKOHOB.
' [Tpunuun coorBerctBus. Ponp u mecro ¢usuku B
(OpMUPOBAHUM COBPEMEHHOW HAyYHON KapTUHBI MUpa, B
IIPAKTUYECKOM AEATEIbHOCTH JIFOAEH
2 MEXAHHWKA
KMHEMATHKA
Mexanngeckoe JIBUYKEHUE. OTHOCUTENBHOCTh
2.1.1 MEXaHUYECKOT'0 JIBHKEHHUS. Cucrema OTCUYéTa.
Tpaexropus
[TepemernieHune, CKOpoCTh (CpeIHsIsI CKOPOCTh, MTHOBEHHAs!
212 CKOpOCTb) U YCKOpPEHHE MAaTepUallbHOW TOUYKH, HX
IPOEKIIMH Ha OCH CUCTeMbl KoopauHar. CroxeHue
IIEPEMELIECHUI U CII0KEHUE CKOPOCTEN
PaBHOMEpHOE U  PaBHOYCKOPEHHOE IPSAMOJIMHEMHOE
213 IBrxkeHue. ['paduku 3aBUCUMOCTH KOOpAMHAT, CKOpOCTH,
YCKOPEHHUS, IIYTU U NEPEMEILECHHUS MATEPUAIBHON TOYKU
OT BPEMEHU
21 2.14 CBobOoaHoe najzieHue. Y ckopeHre cBOOOIHOrO MaieHus
KpuBonuHueliHoe nBuxkeHue. PaBHOMEpHOE JBHKEHHE
215 MaTepUaJbHOM TOYKHM II0  OKPYKHOCTH.  YTIJIOBasd
CKOpOCTb, JMHEHHas CKopocTh. Ilepmox um wacrora.
[{eHTpOCTPEMHUTEIILHOE YCKOPEHHE
216 TexHudyeckne  yCTpOMCTBA:  CHOUAOMETP, JBHIKCHHE
CHapsJI0B, LICIIHBIE U PEMEHHBIE IIepeIadn
[Ipaktuyeckue  pabGotbl.  M3MepeHne  MIHOBEHHOM
ckopoctu. MccenenoBaHue COOTHOLIEHUS MEXAY MYyTSMH,
IIPOMJICHHBIMU TEJIOM 3a IIOCIENOBATECIIbHBIE pAaBHbBIC
2.1.7 IIPOMEKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM JBHKEHUN
C HA4YaJbHOM CKOPOCTBIO, paBHOW Hymo. M3yueHue
JBWKECHHS IIApUKa B BI3KOM JKuakoctu. HM3ydenue
JIBIDKEHUS Tejla, OpOIIEHHOTO TOPU30HTAIBHO
JUHAMUKA
2.2 IIpunuun ortHocutenbHOCcTH ['anmmnes. Ilepseiii 3akoH

2.2.1 N
HproTona. IHepunanpHble CUCTEMBI OTCUETA




2.2.2

Macca tena. Cuina. [IpuHnun cyneprno3uuuy cuil

2.2.3

Bropoii 3akoH HbploTOHA 11 MaTepUAIbHOM TOYKU B
uHeprmanbHoi cucteme orcuéra (MCO). Tpernii 3akoH
HploTOHA /17151 MaTepualIbHBIX TOUEK

2.24
2.2.5

2.2.6

3akoH BceMupHOro TtaroreHus. Cuna Tspkectu. llepas
KOCMHUYecKasi ckopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs CKOIbXKEHUS 1
cuna Tpenuss mokos. Koadduument Ttpenms. Cuna

COIIPOTUBJICHUA IIPH ABMXXCHUHKW TECJIa B XKHUIAKOCTH WA
rasc

2.2.7

[TocTynaTenpHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO
TBEPIOTO TENIA

2.2.8

2.2.9

MOMEHT CuJIbl OTHOCUTENBHO OCH BpauieHus. [limeuo
cuibl. Y ciaoBus paBHoBecus TBEpaoro tena B UCO

Texauueckue yCTpOfICTBaZ INOAIMIMITHMKHY, JIBHMXKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTnueckue pabotsl. M3ydueHue aBmxeHus Opycka 1o
HAKJIOHHOM IUIOCKOCTH TOJ| AEUCTBUEM HECKOJIBKMX CHIL.
HccnenoBanue 3aBUCUMOCTH cun YIIPYTOCTH,
BO3HUKAIOIIUX B AeHopMUpyeMOil Ipy>KUHE U PE3UHOBOM
oOpa3sle, oT BelnuuuHbl ux aedopmauuu. HcecnenoBanue
yCIOBUH paBHOBECUs TBEPAOIO Teja, HMMEIOLIEr0 OCh
BpALICHUS

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

I/IMHy.]'IBC MaTepI/IaHBHOﬁ TOYKH, CUCTCMbI MAaTCPHUAJIbHBIX
TOYCK. I/IMHy.]'[I)C CHJIBI 1 U'BMCHCHHUEC UMITYJIbCA TCJIa

2.3.2

2.3.3
2.34

2.3.5

3akoH coxpaHenus wummnyinbca B MCO. PeaktuBHOe
JIBUJKEHHE

Pabora cuiiet
MOoOIIHOCTD CHJIBI

Kunernyeckas sHEprus MaTepuaabHOU TOUKU. Teopema o
KMHETUYECKON SJHEPrUu

2.3.6

[TorenmmansHass osHeprusa. lloTeHunanbHast >HEPrus
yrapyro nedopMUpOBaHHON MpyxkuHBL. [loTeHIManpHas
SHEPTHUs Tejia BOIM3U MOBEPXHOCTU 3EMIIH

2.3.7

IToreHnnanpHple W HENOTEHUMANbHbIE cUibl. (CBA3b
paboOThl  HENMOTEHLHMAJIbHBIX CHJI C  H3MEHEHUEM
MEXAHUYECKON IHEPIHH CUCTEMBI TEJl. 3AKOH COXPaHEHMSI
MEXaHUYECKON YHEPTUU

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHUUecKkrne YCTPOMCTBA: JBU)KEHUE PAKET, BOJIOMET,
KOIIEp, MPY>KUHHBIN MHCTOJIET
[TpakTdeckune paboThl. V3yueHUe CBSI3U CKOPOCTEH Tel

npu HeynpyroMm ynape. lMccnepoBanue cBsi3u pabOThI
CUJIbI C U3BMEHEHUEM MEXaHUYECKOM SHEPruu Tesa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA




3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUH

311

OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KMHETHYECKOU
teopur. bpoyHoBckoe nBwkenue. Huddysus. Xapakrep
JIBIKEHUSI M B3aUMOJICHCTBHUS YaCTHUI] BELIECTBA

3.1.2

3.13

Mopenu cTpoeHusl ra3oB, KUIAKOCTEH U TBEPIBIX TEN U
00BSICHEHUE CBOICTB BEIIECTBA HA OCHOBE 3TUX MOl

Macca wmonekyn. KomumuectBo BemiectBa. I[locTosinHas
ABoraapo

3.1.4

3.15

3.1.6

3.1.7

3.1.8

3.1.9

3.1.10

TeroBoe paBHOBecue. Temmeparypa U €€ HU3MEpPEHHUE.
[IIxana remnepatyp Llenbcus

Mognens upeanpHoro rasa. (OCHOBHOE ypaBHEHHE
MOJICKYJISIPHO-KUHETHUECKOI T€OpUH UealIbHOTO rasa
AOcomoTHass ~ TemmepaTypa Kak ~ Mepa  CpeaHei
KMHETUYECKOM SHEPruu TEIUIOBOTO JBHUXKEHUSI YaCTHUIL
raza. lllkana remneparyp KensBuna

VYpaBuenue Kianeiipona — Menneneena. 3akoH JlanbToHa
["azoBble 3akoHbI. M3omporecchl B HeallbHOM Ta3e C
IIOCTOSSHHBIM ~ KOJIMYECTBOM  BEILECTBA:  M30TEpMa,
n30Xopa, n3odapa

TexHUYECKUE YCTPONCTBA: TEPMOMETP, OapoMeTp
[TpakTnueckue padoTel. M3mepeHue macchl BO3AyXa B

KJlacCHOM KoMHaTe. McciemoBanue 3aBUCHUMOCTH MCKAY
napamMeTpamMmu COCTOSAHUA pa3pCKCHHOI'O rasa

3.2

3.3

OCHOBbI TEPMOJIMHAMUMKU

321

3.2.2

TepmonnHamuueckas cucrema. BHYTpeHHsss 3Heprus
TEPMOJIMHAMHYECKON CHCTEMBI U CIIOCOObI €€ N3MEHEHHUs

KonngectBo TemnoTel u paborta. BHyTpeHHss sHeprus
0JIHOATOMHOT'O UJIEAJIbHOTO Ta3a

3.23

3.24

3.25

3.2.6

3.2.7

Buael Temonepenauu: TEMIONPOBOAHOCTh, KOHBEKIHS,
H3JIy4YEHHUE. TermnoéMkocTh Tena. VY nenbHas
TEIJIOEMKOCTh BeHIeCTBA. Pacyér KoJM4YecTBa TEIIOTHI
IIpY TeIUIonepeaaye

IlepBblii 3akOH TepMoaMHAMUKH. [IpumeHeHHE mepBoro
3aKOHa TEPMOJMHAMMKHU K H3ompoueccam. ['paduueckas
UMHTepHpeTanus padoThl ra3a

TermoBble MamuHbl. [IpUHIMIOB JEWCTBUA TEIIIOBBIX
MmammH. [IpeoOpa3oBaHus SHEPTUU B TEIUIOBBIX MAlllMHAX.
Koadpdumument mnonesnoro peiictus (mamee — KIIM)
ternoBoil mamuHbl. [{ukn Kapuo u ero KI1J|

Bropoii  3akoH  TepmonumHamuku.  HeoOpatumocTh
MpOIeCCOB B mpupojae. TemioBble  JBUTATENH.
DKonorudeckue npoOIeMbl TETI0OIHEPTeTUKH

TexHuueckne yCTpOMCTBA: JIBUTaTelb BHYTPEHHEIO
Cropanusi, OBITOBON XOJOIUIBHUK, KOHJIUIIHOHED

3.2.8

[IpakTrnueckue paboTHL. N3mepenune YAEIBbHOU
TEIJIOEMKOCTH

AT'PEI'ATHBIE COCTOAHUMA BEILIECBA. ®A30BbIE ITEPEXO/IbI




[TapooOpazoBanue u KoHIeHcalMs. McrapeHue U KUmeHue.

3.3.1 VYnaenebHass TemyoTra MapooOpa3oBaHUSA.  3aBUCHMOCTH
TEMIIEPATyPbl KMIIEHHUS OT JIABJICHHS
332 AOcComOTHasT W OTHOCHUTENbHAs BIAKHOCTH BO3AyXa.
Hacplennslit map
Teépnoe teno. Kpucrammmueckue u amopdHble Tena.
3.3.3 AHN30TpOIUS CBOWCTB KPUCTAILUIOB. JKHUJIKME KPUCTAIIIBI.
CoBpeMeHHbIE MaTepUalIb
334 [InaBnenue W KpucTaJuM3alusa. YJenbHas TeIoTa
iaBienus. CyOonumariust
3.35 YpaBHeHHUE TEIIOBOro OajaHca
TexHuueckue yCTPOWCTBA: TUTPOMETP M IICUXPOMETP,
336 KaJIOpUMETP, TEXHOJIOTUU TOJIYYEHHUs] COBPEMEHHBIX
MaTepuajoB, B TOM 4YHCI€ HAHOMAaTepUAJOB, M
HAHOTEXHOJIOTUU
3.3.7 [TpakTuyeckue paboThl. M3MepeHne BIa)KHOCTH BO3/1yXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnexkTpu3anust Tel. OJJeKTpuueckui 3apsin. JlBa Buma
AIIEKTPUYECKHX 3aps0B
4.1.2 IIpOoBOIHHMKY, IUDIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKoH COXpaHEHUs AIEKTPUUIECKOTO 3apsiaa
4.1.4 BzaumopeiictBue 3apsaoB. 3akon Kynona
Onekrpuueckoe nosie. Hanpspk€HHOCTb AIEKTPUYECKOro
4.1.5 nons. [lpunnun cynepriozuuuu. JIMHUM HanpsHKEHHOCTH
AIIEKTPUYECKOTO TMOJIS
4116 PabGora cun snexrpocratuueckoro mois. [lorenumarn.
41 Pa3HOCTh NOTEHIIMATIOB
417 [IpoBogHMKM W JMIJNIEKTPUKH B IOCTOSTHHOM
AIIEKTpUYECKOM Mouie. J{uaaeKTpuueckas MpOHUIIaeMOCTh
DNEKTPOEMKOCTD. Konpnencarop. DNEKTPOEMKOCTD
4.1.8 MJIOCKOTO  KOHJIEHCATOpa.  OJHEPrusi  3apsuKeHHOTO
KOHJIEHCATOpa
TexHuuecKne ycTpoWCTBA: 3JIEKTPOCKOIN, 3IIEKTPOMETD,
419 AIIEKTPOCTaTUYECKAs 3aluTa, 3a3eMIIeHHE
AJIEKTPONPUOOPOB, KOHJAEHCATOp, KCEPOKC, CTPYHHBIN
IPUHTEP
4.1.10 [TpakTueckue paboTel. WM3mepeHue sIEKTPOEMKOCTH
KOHJIEHCaTopa
TIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEOAX
421 VYcaoBus CyliecTBOBaHUS MOCTOSIHHOTO 3JEKTPUYECKOTO
4.2 toka. Ucrounuku Toka. Cuina Toka. [TocTossHHBINA TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DneKTpuueckoe COIPOTHBIICHUE. VY nenbHoe

COIIPOTUBJICHUEC BCIICCTBA




4.2.4

ITocnenoBarensHOE, napajuieiabHoe, CMEIIaHHOE
COCTMHEHHE MIPOBOTHUKOB

4.2.5
4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4211

Pa6ota snekrpuueckoro Toka. 3akoH Jxoyns — JleHma
MoIIHOCTD 3IEKTPUUYECKOTO TOKA

anekTponaBkymas cuna (nanee — DJ[C) u BHyTpeHHee
CONPOTHUBIIEHUE UCTOYHUKA TOKa. 3aKoH OMa JiJIsl OJTHOM
(3aMKHYTOM) 351ekTpuueckoi ernu. KopoTrkoe 3aMbIkanne

OJNeKTpOHHAs  MPOBOAUMOCTh  TBEPIBIX  METAJUIOB.
3aBUCUMOCTh COIIPOTUBIICHUS METAJUIOB oT
temneparypbl. CBepXIIpOBOIUMOCTh

DneKTpuYecKuil ToK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX
Iy4YKOB

[TomynpoBOIHUKHY. CoOcTBeHHass M IpUMECHas
IIPOBOAMMOCTh  IOJNYNpPOBOJHUKOB.  CBoiicTBa  p-n
nepexoza. IloaynpoBogHIKOBBIE TPHOOPHI

BJ'IGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
3JICKTpOJII/ITI/I‘~I€CKa$I JUucconuanms. SJIeKTpOJII/B

4.2.12

OnekTpuueckuii Tok B Ta3ax. CaMOCTOSTENbHBIA U
HECAMOCTOSITENIbHBIA  pa3ps. Paznuunble  THOBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHu4yeckue yCTpPOWCTBA: aMIIEpMETP, BOJIBTMETD,
peocTtar, UCTOYHUKM TOKa, JJIEKTPOHArpEeBaTEIbHBIC
MPUOOPHI, FIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS, BaKyyMHbI JHMOA, TEPMHUCTOPHl U
($OTOPE3UCTOPHI, OTYIPOBOIHUKOBBIN U0/, FaJIbBaHUKA

4.2.14

11 KJIACC

[IpakTnueckue  paboTel.  M3ydeHwe  CMENIAaHHOTO
COEJIMHEHUS PE3UCTOPOB.

Nzmepenne DJIC HCTOYHMKA TOKa M €ro BHYTPEHHETO
conpotusiieHus. Habmonenue anexTpoiamnsa

Kona

pasmea Koanposepsiemoro

J3JJEMECHTA

IIpoBepsiemble 371eMeHThI COACPKAHNUS

4

OJIEKTPOAMMTHAMUKA

MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHAS NHAYKIOWA

43.1

43 4.3.2

4.3.3

TlocTostHHBIE MAarHuThbL. BzaumoaerictBue
HOCTOSHHBIX MAarHUTOB

MarnutHoe mnone. Bexkrop MarHMUTHONW WHIYKIUU.
IIpuHnun  cymepno3uuuu. JIMHMM ~ MarHUTHOMN
nHAyKIMKA. KapThHa JMHUNA MarHUTHOW WHIYKIUU
T10JIs IIOCTOSIHHBIX MAarHUTOB

MarnuTHoe ToJie MPOBOAHMKAa ¢ TokoM. KapTuhHa
JIUHUNA TOJIA JJIMHHOI'O IMPAMOro IPOBOJHMKA H
3aMKHYTOTO KOJIBIIEBOTO IIPOBOJHHUKA, KAaTYIIKU C
TOKOM. OmnbIT Opcrena. B3anmoneiicteue




IIPOBOAHHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOyJIb U HallpaBJIEHUE

4.3.5

Cuna Jlopenna, €€ Moayilb U HalpaBjiCHHE.
JIBukeHue 3apsHKEeHHOM 4YacTHIbl B OAHOPOJHOM
MarHuTHOM noJie. Pabota cuibl JlopeHia

4.3.6

SIBIIeHME NEKTPOMAarHUTHOW UHAYKIUH

4.3.7

[ToTok BeKTOpa MAarHUTHOM MHIYKLIMK

4.3.8

QJIC WHIYKIUH. 3akoH 3JIEKTPOMArHUTHOM
nHaykuuu Gapajnes

4.3.9

BuxpeBoe snexrpuueckoe mnose. DJC uHAYKIUU B
MPOBOJHHUKE,  JIBIKYLIEMCS  IMOCTYyNarelbHO B
OAHOPOJHOM MAaroHMuTHOM IT0JIC

4.3.10

[IpaBuiio Jlenna

4311

4.3.12
4.3.13

4.3.14

NunyktuBHoCTh. SIBienue camouHaykuuu. J[C
CaMOMHTYKITHH

9HeerH MAaramMTHOI'O I10JIs1 KaTyIlIKU ¢ TOKOM
:‘)J'IGKTpOMaFHI/ITHOG I10JIC

TexHuyecKkne YCTPOMCTBA: ITOCTOSIHHBIE MAarHMTHI,
JJIEKTPOMArHuThl,  JJIEKTPOABUIATENb,  YCKOPUTEIU
3JIEMEHTAPHBIX YaCTU1l, UHIYKIIMOHHAS NI€Yb

4.3.15

[Ipaktuyeckue paboTel. V3ydeHne MarHUTHOTO TOJIS
KaTyllKu C TOKoM. HMccinenoBanue nelcCTBHSA
IIOCTOSIHHOTO ~ MarHuTa Ha paMKy C  TOKOM.
Hccnenosanue SIBJICHUS JJIEKTPOMAarHUTHOU

WMHAYKIUA

KOJIEBAHUWA 1 BOJIHBI

5.1

MEXAHUWUYE

CKUE U 9JIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.11

KonedOarensHass cucrtema. CBOOOmHBIE KOJIEOAHUS.
lapmonnueckue konebanus. Ilepuon, wyacrtoTa,
aMIUTUTya U (aza KoseOaHuit

5.1.2

513

5.1.4

[IpyxuHHBIA MagTHUK. MaTeMaTHYECKUN MAasATHUK

ypaBHeHI/Ie rapMOHHUYCCKUX KoJIeOaHMiA.
Kunemarunueckoe n JUHaAMHYCCKOC OIIMCaHHEC
K0JIe0aTeIbHOTO JABHKCHUA

[IpeBpamienue  3HEpruM  OpPU  TAPMOHUYECKUX
kojeOanusax. CBA3b  aMIUIUTYObl  KoJeOaHMi
WCXOJTHOW BENMYUHBI C aMIUTUTyJaMu KojebaHui eé
CKOpPOCTH U YCKOPEHUS

5.15

KonebarenbHblit KOHTYP. CBobOoiHBIE
JIEKTPOMArHUTHBIE ~ KOJieOaHUs B MJCATbHOM
KoiebaTeIbHOM  KOHType.  AHAJIOTHS  MEXIY
MEeXaHUYECKUMU u AJIEKTPOMArHUTHBIMU
konebanusimu. @opmyna TomcoHa

5.1.6

5.1.7

3aKOH  COXpaHEHUsi DHEPrMH B  HJICATbHOM
Kosie0aTeIbHOM KOHTYpe

BoinyxxaeHHsle MexaHnueckue koneOanus. Pezonanc.
Pesonancnas KpHuBasl. BoiHyXk1cHHBIE




QJICKTPOMArHUTHBIC KoJIeOaHHsI.

5.18

5.1.9

[lepemennbiii Tok. CHHYCOMAANBHBIN IEPEMEHHBIN
TOK.

MOHIHOCTB INEPEMEHHOI'O0 TOKa. AMHJ'II/ITYI[HOG n
I[CI\/JICTB}’IOHK?e 3HAYCHHUC CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

Tpancopmarop.  IlpousBoncTBo, mepegada U
norpe0ieHne IEKTPUUECKON SHEPruu.
OKOJIOTUYECKHE  PUCKH Opu  NPOU3BOJACTBE
UIeKTpuueckoi sHepruu. KynbTypa ucnosnb3oBaHus
3JIEKTPOSHEPTUHU B OBCEIHEBHOMN KU3HU

5.1.11

5.1.12

Texuuueckue YCTpOMCTBA: ceiicmorpad,
ANIEKTPUYECKUI 3BOHOK, JIMHUH DIICKTpOIepeiad

[Ipaktuyeckue padotel. VccrienoBanue 3aBUCUMOCTH
nepuoia ManbIx KojaeOaHui rpy3a Ha HUTH OT JJIMHBI
HATH U Maccel rpysa. MccienoBanue nepeMeHHOro
TOKa B LENM M3 IOCIECI0BAaTEIIBHO COEAUHEHHBIX
KOHJICHCATOPA, KaTyIIKH U PE3UCTOpa

5.2

5.3

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

MexaHnuyeckue BOJIHBI, YCIIOBUS PACHPOCTPAHECHUSI.
[Tepuon. CkopocTh paclnpocTpaHeHHs H JIJIMHA
BOJIHBIL. [lonepeunbie 1 Mpo0IbHBIE BOJHBI

5.2.2

WuaTepdepentys u audpaxims MEXaHHIECKUX BOJH

5.2.3

5.24

525

5.2.6

3Byk. CkopocTh 3ByKa. ['pomkocTh 3Byka. Bbicora
ToHa. TemOp 3ByKa

DONEKTPOMarHUTHHIE BOJHBL. Y CJIOBHSI H3JIy4EHUs
JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
BekTOopoB E, B ¥ v B 31exkTpoMarHuTHON BOJHE B
BaKyyMe

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE,
IIpEJIOMIICHHE, MoJIsipu3anus, nudpaxus,
unTepepeniys. CKOpoCTb 3JEKTPOMAarHUTHBIX BOJIH

[llxama 2JIEKTpOMarHUTHBIX BOJIH. [IpumeHneHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHIII/IHI)I PaaroCBA3U u TCIICBUACHUA.
Panuonokanus. DNEKTPOMArHUTHOE  3arpsi3HEHUE
OKpY>KaroIleu cpebl

528

TexHuueckue YCTpOMCTBA: MY3BIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPAa3ByKOBas JHMAarHOCTUKA B
TEXHUKE W MEIULUHE, pajxap, paguonpUEMHUK,
TEJIEBU30D, aHTeHHa, TenedoH, CBU-neup

OIITUKA

531

5.3.2

[IpsamonnHEtHOE  paclpoCTpaHEHHWE  CBeTa B
OJIHOPOJHOM cpene. JIyd cBeTa

OtpaxkeHue cBeTa. 3aKOHBl OTPAXKEHMSI CBETA.
[TocTpoenne n300pakeHHii B IIIOCKOM 3e€pKaJie

5.3.3

[penomienre cBera. 3aKOHBI TPEIIOMJICHUSI  CBETA.
AOCOTIOTHBIN TTOKa3aTeNb MPEIOMIICHUS




[TomHoe BHyTpeHHee oTpaxenue. I[IpenenbHbIl yron
MIOJTHOTO BHYTPEHHET0 OTPAKEHUS

5.34

Hucnepcust cBeta. CIOXHBINM cocTaB Oeloro caera.

5.35 Iser

ColOuparoimue ¥ pacceMBalOUIMe JIMH3bL TOHKas
nmuH3a. DOKYCHOE PACCTOSIHUE M ONTHYECKas Chiia
5.3.6 TOHKOH JnuH3bL.  llocTpoenne wu300pakeHHH B
coOuparommx M paccerBarolux JuH3ax. dopmyna
TOHKOM JIMH3EI. Y BEJIMUCHHE, JaBacMOE JTUH30HM

5.3.7 [Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH

Wntepdepennus cBera. KorepeHTHbIE HCTOYHUKH.
VYcioBust HaOMIOAEHNS MAKCUMYMOB 1 MUHMMYMOB B

538 UHTep(EPEHIIMOHHONW KapTHUHE OT JABYX CHH(a3HBIX
KOT€PEHTHBIX HCTOYHHKOB
Hudpakmus  ceera. Judpakumonnas  pemérka.
539 VYcnoBue HaONMIOIEHUS TIABHBIX MaKCHMYMOB MIpH
NaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha
TUPPAKIUOHHYIO PEHIETKY
5.3.10 [Tonspu3anus ceeta
TexHUUecKue yCTpOWCTBa: OUYKH, JIymna, (OToaIapar,
5311 MPOEKIIMOHHBIA  amnmapar, MHKPOCKON, TeJIECKOIL,

BOJIOKOHHAs ONTHKA, JaudpakiuvoHHas pemérka,
TIOJISIPOU /T

[IpakTuueckue paboTel. l3MepeHue noxazaTesns
5.3.12 npenomiieHus. McenenoBanue cBOMCTB U300pakeHU
B JinH3ax. Habmronenue nucnepcun cBeta

BJIEMEHTAI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panuBl IPUMEHUMOCTH KJIACCUYECKOW MEXAHUKHU.
[Toctynatet TEOpUHU OTHOCUTEIBHOCTH:

6.1 WHBapUAHTHOCTb MOJYJS CKOPOCTH CBETa B BAKYyME,
MIPUHIIMATI OTHOCUTEIILHOCTH DUHINITeHHA
6 6.2 OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMeJJIeHUE
BPEMEHH U COKPAIIEHUE JUTUHBI
6.3 OHeprust 1 UMITYJIbC CBOOOTHON YaCTHIIbI
6.4 CBs3b Macchl C Heprueil U MMIYJIbCOM CBOOOIHOI

YaCTHUIIbl. DHEPTUS MMOKOSI CBOOOTHON YaCTHIIBI

7 KBAHTOBAA ®U3MKA

BJIEMEHTBI KBAHTOBOU OIITUKU

711 ®otonbl. Popmyna Ilnanka cBa3u 3Hepruu HoToHa C
o €ro 4acTOoTON. DHeprusi ¥ UMIyJbe (POTOHA
OtkpeiTue u uccienoBanue ¢orospdexra. OnbITH
7.1.2
A.I'. CtoneroBa. 3akoHbl (oTodPdexTa
7.1 . .
713 VYpaBHenne ~ OitHmreiiHa  ana  orosddexra.
o «Kpacnas rpanuma» dpotodddexra
7.1.4 Hasnenne ceera. OnbiTel [1.H. JIeOGenena
7.15 XUMHYECKOEe IeHCTBUE CBETA
7.1.6 TexHnueckue yYCTpOMCTBA: ¢doTo371EMEHT,




(dboTonaTunk, coHeYHas OaTapesi, CBETOUO/T

1.2

7.3

CTPOEHUME ATOMA

7.2.1

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo
HCCIeIOBaHMI0 cTpoeHust aroma. [1nanerapHas
MOJIETb aTOMa

7.2.2

7.2.3

724

7.25

IToctymarer  bopa. M3iydenue u  NOINIOLICHUE
(OTOHOB IIpHU IEpPEeXoJie aToMa C OJHOrO YPOBHS
SHepruu Ha Jpyrod. Bunbel cnektpoB. Choektp
YPOBHEH 2HEPTUH aTOMa BOAOPOJA

BonHoBeie cBoiicTBa uactui. Boanbel ae bpoitns.
KopmyckynsipHo-BotHOBOM — nyanu3Mm.  Judpakuus
JJIEKTPOHOB Ha KPUCTAJLIAX

CnonTanHoe u BBIHYKJICHHOE U3JIy4CHHE.
VYcTpoiicTBO M IPUHIMIT pabOTHI J1azepa

TexHuuYecKue YCTPOWCTBA: CIEKTPAJIbHBIA aHAIN3
(cnexTpockomn), J1a3ep, KBAHTOBBIA KOMITBIOTEP

7.2.6

7.3.1

[IpakTuueckue pabotbl. Habmronenue nuHeHyaToro
CIeKTpa

ATOMHOE A1PO

Mertoabl HAOTIOICHUS M PETUCTPAIIIN dJIEMEHTAPHBIX
YaCTHI]

7.3.2

OtkpsiTue paguoaktTuBHOCTU. OnbITH Pesepdopna no
OTPEICNICHUIO COCTaBa PATUOAKTHBHOIO HU3TyUCHUSI.
CgoiictBa anb(da-, Oeta-, raMMa-u3nyueHus. Brnusaue
PaAMOAKTUBHOCTH HA KUBBIC OpPraHU3MBbI

7.3.3

OTtkpseiTHE POTOHA U HeliTpoHa. HykiioHHas mMozens
anpa ['eiizenGepra — UBanenko. 3apsn sapa.
Maccosoe uncio sapa. M3otonsl

7.3.4

Anbda-pacnaa. DIeKTPOHHBIM U MO3UTPOHHBIN OeTa-
pacnan. ['amMa-u3nydeHue. 3akOoH PagUOAKTUBHOIO
pacmana

7.3.5
7.3.6

7.3.7

7.3.8

7.3.9

DHeprus CBA3M HYKJIOHOB B sijipe. SllepHbIE CHIIBI.
JledexT maccol sapa

SnepHble peakuuu. JleneHue U CUHTE3 sAep
Snepubiii peaktop.  TepMosimepHBI ~ CHUHTES.
[IpoGnemMbl U TEPCNEKTUBBI SACPHOM HHEPrETUKH.
OKOJIOTUYECKHE aCIEKTHI SIIEPHON IHEPTETUKU
OneMeHTapHble 4acTUIbl. OTKpBITHE NO3UTPOHA.
@yHIaMEHTaIbHbIE B3aUMOJEHCTBHS

TexHudyeckue  yCTpPOWCTBA:  JO3UMETpP, Kamepa
Bunbcona, siiepHblil peakTop, aToMHas 6omba

7.3.10

8.1

[Ipaktuueckne pabotel. HccrienoBaHue TpPEKOB
gacTull (1o TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gnoro Heba. Cos3Be3nusi, sipKkue 3BE3JBI,
IIJIAHETHhI, UX BUJNMOC IBUXXCHUC

8.2

Conneuynas cucrema. IlmaHeThl 3eMHOM T'PYIIIIBI.




HHaHeTLI-FI/IFaHTI:I Hn HX CHyTHI/IKI/I, KapJII/IKOBBIG
mwIaHeTsl. Manple Tesra COTHEYHOM CUCTEMEI

Connne, dotochepa u armochepa. ComHeuHas

8.3
AKTUBHOCTD
8.4 Ucrounuk suepruu CoiHia u 38€3711
3BE3/bI, HMX OCHOBHBIC XapaKTEPUCTHKHU: Macca,
CBETHUMOCTb, PaauyC, TEMIIEPATypa, UX B3aHUMOCBS3b.
85 JlnarpamMmMa «CHEKTPAJIbHBIM KJIacC — CBETUMOCTB.
3BE3ABI IUIABHOM IIOCJIEIOBATEILHOCTH. 3aBUCUMOCTD
«Macca — CBETUMOCTbY» JJId  3BE3J  TJIABHOMU
MOCJIEI0BATEIbHOCTH
Buyrpennee ~ ctpoeHue  3BE3. CoBpeMeHHbIE
8.6 NPE/ICTABICHUS O MPOUCXOXKICHUU W  HBOJIOLHU
ComHiia ¥ 3B€311. DTallbl )KU3HHU 3BE3]
Mneunsiit Ilyte — nHama ['anaktuka. CnupanbHas
cTpykTypa ['amakTuku, pacupeneneHue 3BE3], raza u
8.7 neuth.  [lonmoxxenne wu  nBmwkenne ConHia B
lanaktuke. [lmockas u cdepuyeckas MOICHUCTEMBI
lanaxktuku
8.8 Tunel ramakTuk. PaguorasiakTMKu W KBas3aphl.
' UeEpHble IBIPHI B siApax ralakTUK
Bcenennas. Pacmupenue Beenennoii. 3akon Xa60:ma.
89 Paz6eranue ranaktuk. Bo3pacT u panuyc Beenennoit,
teopusi bonbmoro B3peiBa. Mogens  «ropsuein
Bcenennoiy. PennkroBoe usinyueHue
MacmrabHast CTPYKTypa Bcenennoi.
8.10 MeraranakTuka. Hepewménnsie poOIeMbl

aCTPOHOMHHU




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» dmsuka, 10 krace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeancTBO
«ITpocsenieHue»

» ®uzuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakmueit [TapdentreBoit H.A., AkiinonepHoe obiiecTBo «M31aTeabcTBO
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
®wusuka. 10 knacc. ba3zoBelit u yrinyonéunasiii ypoHu. [loypounsie pazpaboTku/
Caypos 0. A. Axumnonepnoe o6miectBo «M3narensctBo «lIpocBenieHue»

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET
https://m.edsoo



