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INOACHUTEJIBHASA 3AIIMCKA

ITporpamMMa 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CPEAHErO OOIIEro
oOpa3oBaHMs pa3pabOTaHa Ha OCHOBE MOJIOKEHUM M TpeOOBaHUM K pe3yjbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM IporpaMmsl, npeacraBieHHbIx B OI'OC
COO, a Takxke c yuy€roM (enepanbHON paboyeil mporpamMMmbl BOCIHUTAaHUS U
KOHLENIMM IpenofaBaHus ydeOHoro npeamera «®dusnka» B oOpa3zoBaTeIbHBIX
OpraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IEATEIHHOCTHOTO MOAXO0/A.
[Tporpamma o ¢usuke coorBeTcTBYyeT TpedoBanusM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEAMETHBIM pE3yJbTaTaM OOYYEHHMs], a TAKKe
YUUTBHIBAET HEOOXOAUMOCTh peaIU3alU MEXKIPEAMETHBIX CBA3€H (QU3MKH C
€CTECTBEHHO-HAYUYHbIMHU yU4E€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIe
pe3ysibTaThl  OCBOGHMsSI Kypca (U3MKHM: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma 1o (pu3mke BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTATHI OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTo npeaMera « Pu3nKa» 1o rogaM o0y4eHwusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir w actpoHomued. Mcmonb3oBaHHE W AKTHBHOE
OpUMeHEeHHe (U3NYECKUX 3HAaHMM  Ompenenser Xapakrep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTUH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOEHUSI KOCMOcCa,
NIOJIYYEHHUS] HOBBIX MATEPHAJIOB C 33JJaHHBIMU CBOMCTBaMU U Apyrux. M3ydeHue
(U3MKN BHOCUT OCHOBHOM BKJIaJ B (pOpMHpPOBaHHE €CTECTBEHHO-HAYYHOU KapTHHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHH NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS MPU BBITIOJHEHUN UMHU YUYE€OHBIX UCCIIEI0BAHUM.

B ocHOBY Kypca (pusuku i ypoBHS CpeaHEro 0011ero 00pa3oBaHusi OJI0KEH
pAI UAeH, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHLIUIIBI €I0 TOCTPOESHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3leioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM € HeW MaTepuan Kypca (HU3HKH
o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMupOBaHUE MPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MAaTe€pHH, BEIECTBE U
noJIe.



Hoes eymanumapuzayuu. EE peanuzanusi NpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICIEHUE CBSI3U PAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPDABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MPOOIeMaMH.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYIOM TEXHHYECKUX M TEXHOJOTMYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHA M TEXHOJIOTHM, a TaKXe OO0CYX IACHHS
po6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30IacHOCTH.

Crep>kHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKM Ha ypOBHE CPETHEro OOIIEeTo
oOpa3oBaHMsl SABJIAIOTCS (usnueckue teopuu (GpopMupoBaHHE MNPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posid GyHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABIICHUSX O IPUPOJIE, TPAHUILIAX IPUMEHUMOCTH
TEOPUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUN U MPOLIECCOB).

CucTeMHO-IeSTeNIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs MpexJie
BCEro 3a CYET OPraHU3allUM SKCIEPUMEHTAIBHOM AESTEIbHOCTH O00YyYaroIMXCs.
Ji1s 6a30BOro ypoBHS Kypca (PU3UKU — 3TO UCIOIb30BaHUE CUCTEMBI ()POHTAIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B POrpaMMe
no (usuke oObEIWHEHBI B OOIIMNA CHUCOK YYEHUYECKHUX MPAKTHUYECKUX PaloT.
BrineneHue B ykazaHHOM TiepedyHe JabOpaTOpHBIX pPadOT, MPOBOAUMBIX s
KOHTPOJISL U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOrO Mpouecca
UCXOJ U3 OCOOEHHOCTEW IUIAaHWPOBaHUS M OCHalleHus kabuHeta ¢usuku. [lpu
3TOM oOOecreurnBaeTcsl OBJAJCHUE OOYy4alolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPEI0KEHHBIX THIIOTES.

bosbiioe BHUMaHUE YAENSIETCS PEIICHNIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOM
¢u3znyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTEIpUpYys 3HaHUS W3
pa3HBIX pa3zenoB. /[ KayeCTBEHHBIX 3a/ad IPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OOBSCHEHHE TPOTEKaHUS (PU3NYECKHX SIBJIEHUM M MPOILIECCOB B OKPYKAIOIIEH
KU3HHU, TpeOyroume BbIOOpa (U3MYECKON MOAeNU Mg CUTyalluM MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootserctBun ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUYECKOMY
oOecreyeHnto y4yeOHoro mpouecca 0a30Bbli YpOBEHb Kypca (PM3HKHM Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX MPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOro 1ukKiIa. B xabuHere Gu3MKU AOKHO OBITH HEOOXOIUMOE
JabopatopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B IMpOTrpamMme I0
(bu3MKe yUeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYAOBaHHUE.

JlemoHCcTpaliMoHHOE  000pyZoBaHHe (OpMHpPYETCI B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYrMBAaET IOCTAHOBKY
NEPEYUCIICHHBIX B TMporpamMme Mo (U3HKEe KIIOYEBBIX JEMOHCTpAlMid s



UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH U  MPOILIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pylnOBaHME MJII YUYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTHUYECKUX KOMIUIEKTOB M OOECIeuMBacTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
WU3MEPUTETHLHBIX CHUCTEM B BHJIC TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

o (opMupoBaHHE HUHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K Hay4YHOMY
W3YYEHHUIO TPUPOABI, PAa3BUTHE WX HHTEIJIEKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUS U (PopMUpOBaHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUs OCHOB
CTpOEHUS MaTepUH U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (QopmupoBanue yMeHUH OOBSCHATH SBICHUSA C HCIOJIB30BAHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue NpeNCTABICHUNA O PONM (PUBUKHU MJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HaYK, TEXHUKU U TE€XHOJIOTHUH.

JlocTrkeHHne 3TUX Ielied 00ecreunBaeTCsl PEeIICEHHEM CIEAYIOMMX 3a/1a4d B

npoIliecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHUsI:

e MpuOOpETEHNE CUCTEMBI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSIX, BKIIOYAs MEXaHUKY, MOJEKYJIIpHYIO (U3BHUKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHY;

e (opmMupoBaHuMe yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OoOBbsiCHeHUS (PU3MYECKUX SBICHUNW B TNPUPOAEC U IS TPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3ndeckol MOJENbI0, 3a/]ad, MOJAPa3yMEBAOIIUX CAaMOCTOSTEIHLHOE
co3/laHue (PU3HUECKON MOJCIH, aJICKBATHOU YCIOBHUSM 3aJ1a4H;

e TMOHWMaHUE (UBUYECKUX OCHOB M TPHUHIIUIIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

e OBJAJCHUE METOJAAaMHU CAMOCTOSITEIBHOTO IJIAHWPOBAHUS M TMPOBEACHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTaluu UH(POpMAaIUH,
OTpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHME YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-HUCCIEA0BATENbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wu3ydenne ¢usuku (6a30BBI ypOBEHb) HAa YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacos (2 4aca B HE/EN0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JIa0OpaTOPHBIX M
MPAKTUYECKUX PaldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENh JEJaeT BBIOOD



MPOBENCHMUS J1a0OPaTOPHBIX PabOT M OMNBITOB C YYETOM HWHIWBHIYATbHBIX
O0COOCHHOCTEM 00yJaroIuXCsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®dusrka — Hayka o mnpupone. HaydHble METOABI IO3HAHUSA OKPY’KAOIIETO
Mupa. Ponb skcriepuMeHTa 1 TEOpUH B IPOLECCE TO3HAHMS IPUPOABI. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHPA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPBI, KOMIIBIOTEPHBIE
JATYUKH.

Pasznea 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe naBmxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JIBUKCHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemerienne, CKOpOCTh (CpelnHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) HU
YCKOPEHHE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIHH Ha OCH CHUCTEMBI KOOPIHHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpDEHUS, NYyTHU U MepeMelIeHUs
MaTepHalbHOW TOYKH OT BPEMEHHU.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBosmHeHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOUYKHU MO OKPYKHOCTH
C MOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[Tepuon u yactora obparnieHust. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHu4ecKkue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: CHUIOMETP,
JBUYKEHUE CHAPS0B, LICTIHBIE U PEMEHHBIE NIEPEIAUN.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JBH>KCHUSL.

[Tpeobpa3zoBanue ABMKEHUHN C UCTIONB30BAHUEM MTPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGniogenue aBukeHUs Tena, OPOIIEHHOIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJCHUS.

HamnpaBneHue ckopocTy IpH IBHKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl



N3ydyeHne HEpaBHOMEPHOTO JBHMXKEHHUS C LIEJBbIO ONPEAEIEHNUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATENbHBIE paBHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKEeHUs Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbid  3akoH  HproToHA.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3uiiuu cuil. Bropoit 3akon Hetotona ajist
MaTepuagbHON TOUKHU. Tpernil 3aKkoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nokosd. Koadduiment tpenus.
Cuiia conpOTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuIIBl OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U TTAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBust paBHOBECHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.

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 CHITHI.

Kunetnueckass sHeprusi MarepuajlbHOM TouykH. Teopema 00 H3MEHEHUH
KMHETUYECKON YHEPTUH.

[TorennuanbHas SHEprusl. [ToreHmuanbHas SHEprus YIpyTO
neopMupoBaHHOM NPYyKUHBL. [loTeHIMaNbHAS YHEPTHS TeJla BOJIU3H IOBEPXHOCTH
3eMJIu.

[ToreHnManbHble WM HEMNOTCHIUAJIBbHBIE  CHUJIBI. CBsi3b  paboOTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHECHUEM MEXaHUYECKOU IHEPTUH CUCTEMBI TEJ. 3aKOH
COXpPaHEHUSI MEXaHUYECKOUN YHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOIAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE IBUKEHUE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

N3ydenne abCONIOTHO HEYNMPYTroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasSTHUKOB.

HccnenoBanne CBs3M pabOThI CHJIBI ¢ U3MEHEHHEM MEXaHUYECKOW IHEPTHUH
TeJia Ha MMPUMEPE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Pasznea 3. MousiekyasipHas pu3nKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX ONBITHOE
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.

Mopens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOPHHM HJACATIbHOTO ra3za. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkama
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHHEe MenneneeBa—Knanenpona.
3akoH /JlanpToHa. M30mponeccsl B UACATBbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['padguueckoe mpencTaBlieHUEe H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3o0dapa.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITel, JOKa3bIBAlOIIME TUCKPETHOE CTPOCHHE BellecTBa, (GoTorpaduu
MOJIEKYJ OPTaHUYECKUX COCTMHEHUM.

OmnbITel 110 MU Py3un KUIAKOCTEH U ra30B.



Monens 6pOyHOBCKOTO ABUKECHUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

Monens, WUTIoCTpUpyIONIas MPUPOIY JAABJICHUS Ta3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
U30IPOIIECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE WM3MEPEHHM
00BEMa KOMHATHI, TaBJICHUS U TEMITEPaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXIY apaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxu

TepMmoanHaMuueckass cucrema. BHYTpeHHSE SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HWJ€albHOrO0  Tra3a. 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 H3ompoleccaM. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh IPOLIECCOB B IPUPOJIE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeobpazoBanusi ’HEpPrUM B TEIUIOBbIX MamuHax. KosduiuueHT mnosie3Horo
nerictBus TemoBod mamuHbl. [{ukn KapHo u ero ko3puIMEHT MOJIE3HOrO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.

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

Jlemoncmpayuu

W3meHeHnne BHYTpEHHEH HSHEPruu Tejla MPH COBEPIICHUU PAOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOrO BO3JyXa, HarpeBaHue 3Qupa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

M3meHeHne BHyTpEHHEN SHEPruM (TeEMIIepaTypbl) Tela IpH TeIionepeaye.

OnbIT N0 a1nabaTHOMY paCUIMPEHUIO BO3ayXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoovt

[TapooOpa3oBanue u KoHneHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEIIbHAs BJIAXXHOCTh BO31yxa. HacelmeHHbI map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUSI OT JaBJICHHUS.



Tsépnoe teno. Kpucrammmueckue u amopdubie Tenaa. AHU3OTPONHUS CBOMCTB
kpuctayioB. Kunkue kpuctamabsl. CoBpeMeHHble MarTepuaibl. IlnaBieHue u
KpUCTaJIM3anus. Y enbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHME TEIIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M NPAKTHUUECKOE IPUMEHEHHUE: TUTPOMETP U
ICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU IOJIIYyYEHHUS COBPEMEHHBIX MATEPUAIIOB, B
TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenve npyu NnOHM>KEHHOM JaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HabGnronenue HarpeBaHus U MJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Paznen 4. DaekTpoauHaMuKAa

Tema 1. dnexkmpocmamuxa

DnekTpu3anus Te. DIEKTPUUECKU 3apsal. [[Ba BU1a 3JIEKTPUYECKUX 3apsA0B.
[IpoBOAHWKHN, JUANEKTPUKM U TOJYNPOBOAHUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsia.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbll AJIEKTPUYECKUH 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHocTh  dnmekTpudeckoro mnoiid.  I[IpuHumn
CYNEpPHO3UIIUUA INCKTPUUYECKUX Tosie. JInHUKM HanpsHKEHHOCTU AJIEKTPUUYECKOTO
TIOJISL.

Pabota cun anektpocrarudeckoro nosjs. [loreniuan. Pa3HOCTh MOTEHITMATIOB.
[IpoBOAHUKN ¥ JUAJAEKTPUKUA B DJIEKTPOCTATUUECKOM ToJie. JluanmekTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHIEHCATOopA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTPOCTaTHUECKasi 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

B3aumopaencTBre Ha3JIEKTPU30BAHHBIX TEJL.

DJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKAs 3alIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIC.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTtopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul



N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUS DJIIEKTPUYECKOIO 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 Jxoyms—Jlenma. MOIIHOCTD
AIEKTPUYECKOTO TOKA.

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

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.

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  AJIEKTPOJIUTOB.
DNEKTPOIINTUYECKAS TUCCOLUALUA. DIEKTPOIIU3.

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

TexHuyeckue yCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJIbTMETpP, PEOCTaT, HCTOYHUKUA TOKA, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TNO, FralbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh COIPOTUBIICHUS HMWIMHAPUYECKUX MPOBOJAHUKOB OT JIJIMHBI,
IJIOIIA/INA TTOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMelanHOE COeIMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCThH CONPOTUBJICHUSI METAIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psil v MPOBOAUMOCTS BO3/1yXa.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne amekTpoimsa.

MesxknpeaMeTHbIe CBSI3H



Nzyuenne xypca ¢usuku 6a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsIETCS ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMUH, Teorpadyu U TEXHOJIOTHUH.

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

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QYHKIHA,
napabona, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (YHKIUH:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonozus: mexanndyeckoe ABMKEHUE B KHUBOW mpupojae, Auddys3us, ocMoc,
TEIJI000MEH KMBBIX OPraHU3MOB (BUAbI TEILIONEPEIayH, TEMIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs MAcca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEN U ra3oB.,
NIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIMTHYECKAss  JUCCOLMALus,
rajbBaHHKA.

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

Texnonozus: mpeoOpa3OBaHUE JBHKEHUH C HCHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHUS B TEXHHUKE, IOJIMIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JIBHUraTeilb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUU
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHUE 3JEKTPONpHUOOpOB,
KCEpOKC, CTPYHHBIH MIPUHTED, ANIEKTPOHArpeBaTENbHbBIC npuoOopkI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, raIbBaHUKA.

11 KJIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

ITocTosiHHBIE MarHuThl. B3anmoaencTBrUe MMOCTOSSHHBIX MAarHUTOB. MaruuTHoe
nosne. Bekrop marautHOM MHAYKIMU. [[puHIKN Cynepno3uu MarHUTHBIX MOJIEH.
Jlvaum MarHuTHOM WHAyKUMU. KapTuHa JWHUNA MAarHUTHOM WHIYKLUH I10JIA
MMOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHUTHOTO TIOJSl JJIMHHOTO MPSIMOTO MPOBOAHMKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. B3aumoaelicTBre mpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM mnoJie. Pabota cumsl JlopeHna.



SIBeHne ANEKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
MHAYKIAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUM. 3aKOH AJIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe nsnekTpudeckoe IMoje. IDICKTPOABWKYIIAs CHJIa HWHAYKIAH B
MIPOBOJIHUKE, IBUKYIIIEMCS TTOCTYIIATEIBLHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

[Ipasuno Jlenua.

NHAYKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMHU. OJEKTPOABMXKYIAsg CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YacTUIl, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHMKM MHIYKIMU MarHUTHOTO TOJIS.

BzaumopericTBre 1BYyX MPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH M3MEHEHUSA
MarHMTHOTO MOTOKA.

SIBeHME CAaMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3yyeHrne MarHuTHOIO TOJI KAaTYIIKH 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  MEXaHMYECKHE  KOJICOAHUSI.
["apmonnyeckue konebanwms. [lepuona, wactora, amrumryga u ($aza KoieOaHUN.
IIpyXVHHBIN MasATHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

KonebarenbHbiit kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJCIbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[IpeacraBnenue o 3aryxaroumx KoyieOaHUsAX. BbIHYKEHHbIE MEXaHUYEeCKUe
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJeOaHMUs.



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

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTpeOICHUE DIEKTPUUECKON
SHEPIruM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJCTBE JIEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUH JIEKTponepeiay.

Jlemoncmpayuu

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

HaOmronenue 3aryxaromux KojaeOaHu.

HccnenoBanrie 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, 1abopamopnsie pabomol

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

HccnenoBanue mepeMEeHHOT0 TOKA B LIEMH U3 TOCIIE0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpaneHus. 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 U3JIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenTtanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpaxius,
uHTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [[puMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIUIIMHE, panap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3oBaHuUE U pacpPOCTPAHEHNE MONIEPEYHBIX U ITPOIOJIBHBIX BOJIH.



KoneGmromeecs Ten0 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepeniinu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

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

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anys, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

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

OtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIIOTHBIN MOKa3aTelhb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoeHne n3o0paxkeHuit B COOMPAIOIINX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOIEHUS MAaKCUMYMOB M MHUHHUMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M TMNPAKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHoe BHyTpeHHEe oTpaxkeHre. Mojiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

HaOmronenue nudpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomy4yenue ciexkTpa ¢ MOMOIIbI0 JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipusanuu CBETA.



Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol
N3Mepenue nokaszaress NpeIoMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znesn 6. OcHOBBI CIeUAIbHON TEOPHUH OTHOCHUTEILHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXxaHUKH. [locTynartel criennanbHOM
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
IPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

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

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €r0 YACTOTON. DHEPTUs
U UMITyJIbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3aKOHBI
dotorpdexra. YpaBuenue DinmTeitHa st hoTodadpdexra. «KpacHas rpaHunar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUUecKue YyCTpONCTBA U MPAKTUUYECKOE NpPUMEHEHHE: (HOTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[ImanerapHas mogmenbp aroma. llocrynater bopa. U3nydyenue u mnoriomieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMcTBaA yacTull. BonHel ne bpoinsa. KopnyckynsipHO-BOIHOBOM
Ty aliu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYCHHE.

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

Jlemoncmpayuu

Mopnens onsita Pesepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.



HabGnronenue JIMHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaGmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH. OnbITh Pe3epdopaa o onpeaeneHuio coctaBa paguoakTUBHOTO
m3nydenns.  CBoiictBa  ambda-, Oera-, ramMMma-usiydeHus.  BiusHue
PaJOAKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknoHHas monens siapa IeiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe yucio sapa. M30Tormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEPCIEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKThI AIEPHOU SHEPTETHUKHU.

OnemeHTapHbIe YaCTULbl. OTKPBITHE MO3UTPOHA.

MeTob! HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

®dynaameHTanbHbIe B3auMoecTBUs. EAMHCTBO (GM3HYECKO KapTUHBI MUpA.

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

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

HccnenoBanre TpeKOB YacTHUIL (110 TOTOBBIM (OTOrpadusim).

Paszgea 8. JiieMeHTHI aCTPOHOMMHU M aCTPOPU3HKHU

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMH.

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

ConuHeyHas cucTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum CoiHIla U 3BE3L.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTU. BHYTpeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXO0XKACHUN U 3BoIronuu CoyHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenne m awxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.



Macmrabnas crpyktypa Beenennoii. MertaranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnrooenus

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
NPWIOKEHUHN I ONPEeNICHUs MOJ0XKEHUS HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOJyIIapys U IPKUE 3BE3BI.

HaGmronenus B Teneckon JlyHsl, muianeT, Miteanoro Ilytu.

O6o0maroniee NOBTOPEeHUE

Ponp ¢u3uku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeIbHOCTH YeTIOBEKa, POJIb K MECTO (DPU3UKH U
ACTPOHOMHUU B COBPEMEHHOW HAay4YHON KapTHHE MUPA, pOJib (PU3NUECKON TeOpuu B
(GbopMHpOBaHUYU MPEICTABICHUHN O (DU3NUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
IIPEJICTABJICHUMN O IPUPOJIE.

MexknpeaMeTHble CBA3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyliecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMH MaTE€MAaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIC C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (umMyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBbl YPaBHEHUM, TPUTOHOMETPHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX NPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHe oMU TIOCKUX (GUryp u oobémMa Tel.

bBuonocus: snekrpuyeckue sBIEHUS B JKUBOM MNpuUpPOJE, KojeOaTelbHbIE
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KUBOMU IIPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAIN3.

l'eoepagusa: wmarHUTHBIE TIONIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNUE 3eMIICTPICEHUH.

Texnonoeus: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKLIMOHHAA II€Yb, paAap, PaIHONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'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 PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUWi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCUIMPEHHE >KHU3HEHHOTO
ONBITA U ONBITA JAEATEIBHOCTH B IPOLIECCE PEAIM3ALNH OCHOBHBIX HANPABICHUU
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3MLKN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOI0 OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLIEYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIBHOCTh B MHTEpPECaX I'PakIaHCKOIO
o011ecTBa, y4acTBOBaTh B CAaMOYIIPaBJICHUH B 00pa30BaTEIbHON OpraHu3ally;

YMEHHE B3aUMOJECUCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C
uX (PyHKUMSAMU U HA3HAUECHUEM;

TOTOBHOCTb K TYMaHUTAapHOM M BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(OpPMHPOBAHHOCTh POCCUUCKOMN IPaXkTAHCKON UIEHTUYHOCTH, TaTPUOTU3MA,

LIEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

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

CIIOCOOHOCTh OILIGHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUs,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTU YYEHOI0;

OCO3HaHUE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npUCyIIEro (pu3nyeckoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbL;



TOTOBHOCTBH M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMOOOpa30BaHHIO B 00JIaCTH
(UMK Ha TIPOTSKCHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS

C(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIBTYpPhl, OCO3HAaHHE TJIOOAIBHOTO
XapakTepa dKOJOTHIECKHUX MPodIIeM;

TUTAHUPOBAHKE U OCYIICCTBIICHUE ACHCTBUN B OKPYXKAIOIICH cpejic Ha OCHOBE
3HAHUS eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIipeHHe OIbITa JIEATEIBHOCTH SKOJOTMYSCKONH HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs GU3HUECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAYYHOH JEATEIHHOCTH, TOTOBHOCTH B IPOIECCEe
U3y4eHUs (U3UKH OCYIICCTBIIATH MPOSKTHYIO U UCCIIE0BATEILCKYIO IEATETHHOCTh
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS
ba3oBble 1ornyeckue AecTBUA:
CaMOCTOATENLHO  (QOpMYyJIMpOBAaTH W aKTyaJlU3UpOBaTh  MpoOJemy,
paccmaTpuBath €€ BCECTOPOHHE;
OTIpPENENATh 1€ JCSITENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
TOCTHOKCHHSI,
BBISIBIIATH 3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a HWMEIOLIUXCS
MaTepHaNTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;
BHOCHTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHHBATh COOTBETCTBHE PE3YIhTaTOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;
KOOPJIMHUPOBATH M BBITIOIHITH padOTy B YCIOBUAX PEabHOTO, BUPTYAJIbLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU M METOJAMH
buznueckoil HayKu;
BJIa/ICTh HABBIKAMHU Y4eOHO-MCCIIETOBATEIBCKONW U MPOSKTHOW ACSITEbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (U3MUYECKOTO COJACP)KaHUs, MPUMEHEHUIO Pa3TMYHBIX
METOJIOB MIO3HAHUS;
BJIQIETh BUAAMH JCATECIBHOCTH 10 TMIOJYYCHHIO HOBOTO 3HAHHUA, €ro
WHTEPIPETALNHA, TMPEOOpPa30oBaHUI0 M TPUMEHEHHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIIsIX, B TOM YHCJIE TIPH CO3/IaHUU YI€OHBIX MMPOCKTOB B 00J1aCTH (HU3HUKY;



BBISIBIIATH TNPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PeIlIeHUs, HAaXOAUTh apryMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS;

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

CTaBUTh H (OpPMYJIUPOBaTh COOCTBEHHBIE 3aJadylM 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;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHATIBHBIC TOAXOBI U PEIICHMUSI,

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

Pabora c nndopmanueii:

BJIAJICTh HABBIKAMHU MOJydYeHUs] WHPOpMaAuu (HU3HUECKOTO COJIEpPXKAHUS U3
HMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYIIECTBISATh IOWCK, aHaJM3,
CUCTEMATHU3AIMI0 U HHTEpIpeTanuio MHGOPMAIMK Pa3IU4HbIX BHUIOB U (HOpM
MPE/ICTaBIICHNUS,;

OILICHUBATh JJOCTOBEPHOCTH MHPOPMAIIUH;

WCIIOJIB30BaTh  CPEACTBA  WH(MOPMAIMOHHBIX W  KOMMYHHUKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrOo COAEpPKAaHUA B Pa3IUYHBIX (opMaTax c
y4€TOM Ha3zHAYeHUsI UHPOPMAIIUU U TIEICBOM ayIUTOPHUH, BEIOUpAsi ONITUMATILHYIO
dbopMy TIpeCTaBICHUS U BU3yaJIU3aIUH.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1elCTBUS:

OCYIIECTBIISITH OOIIEHNE HA YPOKaX (DU3UKH U BO BHE-YPOUHOH JIESATEIILHOCTH;

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

Pa3BEPHYTO U JIOTUYHO M3Jararb CBOI TOYKY 3PEHHUS C MCIIOJIb30BAHUEM
SA3BIKOBBIX CPECTB;

MMOHUMATh U MCIIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHON U WHIWBUIYAIBHOU
paboThI;

BBIOMpaTh TEMaTUKy M METOAbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO WICHA KOJUIEKTUBA,

MPUHUMATh LEJIU COBMECTHOW  JEATEIbHOCTH, OpPTraHU30BBIBATH W
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTUKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacnpenensiaTh poiau ¢ YY4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh Pe3yJbTaThl
COBMECTHOI paboTHI;



OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYHIECTBJISTh IO3UTUBHOE CTPATETHYECKOE IMOBEJACHUE B Pa3IMYHbIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHUBepCcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOATEJILHO OCYHIECTBJISATh MO3HABATENBHYIO JIEATEIHOCTh B 00JAaCTH
Gu3MKKM U acCTPOHOMHHM, BBISBIATH MNPOOJEMBI, CTaBUTh U (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAaH PEIICHHS PACUYETHBIX W KaueCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MMPAKTUIECKON pabOThI ¢ yU€TOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPYAMLMUA B 00JacTu
(bu3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyAaIlMsIM, BHOCUTh KOPPEKTHUBHI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIHTATOB IIEIISIM;

BJIQ/JeTh HABBIKAMH  TO3HABAaTENbHOM  pedrekcuu Kak  OCO3HAHUSA
COBEpIIIAEMBIX JEHCTBHM 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 TMpU aHaJIu3€ pe3yibTaToOB
NeSITEIbHOCTH;

NPUHUMATH CeOsl, MTOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHMBBI W apTyMEHTHl JPYTMX TpU aHaUW3e pe3yIbTaToB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTikeHUs TNYHOCTHBIX PE3YJIBTaTOB OCBOSHHS MMPOTPAMMBI 110
buszuke 1A ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOy4YaroIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH WUHTEIJICKT, IpeInoJararomni
c(hOpMHPOBAHHOCTH:



CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIIEHOE
COCTOSIHHIC, BUACTh HAIPABICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAILHOUN ChepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMSI, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
YMOIMOHATBHBIM U3MEHEHHSIM | MTPOSBIIATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

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

IMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh AYMOIIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

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

IHPEJMETHBIE PE3YJBbTATBI

K koH1y o0yuenus B 10 kiacce npeMeTHbIe pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHHKU M
TEXHOJIOTUM, B PAKTUYECKOU JIEATEIIbHOCTH JIFOAEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEIIeH:
MaTepualibHas TOYKa, MHEPIUAJIbHAS CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPIOE TEIO,
UJICANIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3nuecKux 3aaay;

pacrno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSIPHO-KUHETUYECKOW TEOpUM CTPOCHHMS BEIECTBA U
AIEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEIHOE JIBUKEHUE,
CBOOO/IHOE TaJIeHUE TeJ, JBHXKEHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, auddy3us, OpOyHOBCKOE NBHXKEHHE, CTPOCHHUE KUIAKOCTEH W TBEPIBIX TEll,
U3MEHeHHe o0BhEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIIApEHHUE, KOHJEHCAIMS, IUJIABJICHHE, KPUCTAIUIM3AlUs, KUIIEHUE, BIIAXKHOCTH
BO3/1yXa, MOBBIIICHUE JABJICHHS Ta3a MpPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30IMpolieccax, dJIEKTpU3alus Ted,
B3aMMO/ICCTBUE 3aPSJI0B;

OMUCHIBATh MEXAHUYECKOE JIBM)KEHHUE, UCIOJB3Yysl (U3NYECKUE BEIIUYHMHBI:
KOOpAWHATa, MyTh, MEpPeMeElIeHrne, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi SHEPrus, MOTEHIUAIbHAS SHEPIrusi, MeXaHudecKas
paboTa, MexaHWYecKas MOIIHOCTh; TPU OMNUCAHUM TPABUIBLHO TPAKTOBATH
(bU3NYECKUIl CMBICT MCIOJIb3YEMbIX BEIMYMH, MX OO0O3HA4YECHUS W EIUHHUIIBI,
HaxXO0JUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEITUYMHAMU;



OMKCHIBATh W3yYEHHBIE TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHMSI,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETHYECKash HEPTys XaOTHYECKOTO JBIXKCHUS MOJICKYJ, CpeHEKBaIpaTUIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTra rasa,
KO3(GUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENsA; IPH OMNHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICH HCIOJBb3yeMbIX BEJIMYHMH, WX
0o003HaYeHUsI U CIUHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIIMUNHAM;

OMMHCHIBATh N3YUYCHHBIE AJICKTPUYECCKUE CBOMCTBA BENMIECTBA M DJICKTPUUCCKHE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PH3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIEKTPUUECKOE TOJIe, HAMPSOKEHHOCTD TOJISI, MOTEHIINAJ, Pa3HOCTh MOTEHIIUAJIOB,;
IpY ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMBIX
BEIIMYMH, WX OOO3HAYCHMS W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JTaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMM;

aHaJU3UPOBaTh (U3UUYCCKHUE TPOLECCHI U SBJICHUS, HUCIOIB3YS (PU3UUYCCKUEC
3aKOHBI M MIPUHIMIBL: 3aKOH BecemupHoro tsarotrenus, |, Il u 1l 3akonsr HeroToHa,
3aKOH COXpaHEHHUsS MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAaHCHHUS MMITYJIbCa,
NPUHINAN CYNEPNO3UIIUA CHJI, TIPUHITUII PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETHYECKYI0 TEOPHUIO CTPOCHHUS BEIECTBA, T'a30BbBIC
3aKOHBI, CBSA3b CpPeAHEH KMHETHYECKOW DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHCHHS
AIEKTPUYECKOTO 3apsinaa, 3akoH KyloHa, TpuU ATOM pa3nuyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKECHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC TIPUHIIMITHI ICHCTBYS MAITUH, PUOOPOB M TEXHUIESCKUX
YCTPOMCTB; pa3audaTh YCIOBHSI MX OC30MaCHOTO MCIOJIb30BAHMS B MIOBCEIHEBHON
KU3HU;

BBITIOJTHATDh OKCIICPUMEHTHI T10 HKCCIIECIOBAaHUI0 (DU3NYECKUX SBJICHUN W
MIPOIIECCOB C HCIMOJB30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmyIHMpoBaTh MpoOIEMy/3a/1ady U THIIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOMPaTh
YCTAHOBKY M3 MPEIJIOKESHHOTO 000py10BaHUs, IPOBOJIUTH OIBIT K (POPMYITUPOBATH
BBIBO/IBI;

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIH CIOCOO HM3MEPEHHUS M MCIOJb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJICNOBATh  3aBUCHUMOCTH  MEXIYy  (PU3MYECKMMH  BEJIMYMHAMH  C
UCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YNIHTATHI TOJYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEJTUYMH B BUIC
TaONHI ¥ TPadUKOB, ACIIaTh BHIBOJBI IT0 PE3yJIbTaTaM UCCICIOBAHMS;

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



pemiate pacu€THBIC 3aJaud C SBHO 33JaHHOM (U3UYECKON MOJEIbIo,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBUS 3a7a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTMUYECKHU HETPOTHBOPEUHUBYIO
LEMOYKY PACCYKICHHI C ONMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

WCITOJIB30BATh ITPH PEIICHUH YICOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAITMOHHBIC
TEXHOJIOTUU [UJI MOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIPETALMUA U TPEACTABICHUA
y4eOHOH M HAYYHO-TIONMYJIAPHONM HWH(MOPMALMH, IOJYYEHHOW W3 pa3InYHBIX
HMCTOYHUKOB, KPUTUUYECKHU aHATU3UPOBATH MOJy4aeMyt0 HHPOpMaIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKHU, 00bSICHEHUE ITPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHUM;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MTOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, JIJISi COXPAHEHUS 3JI0POBbS M COOJIOJEHUS HOPM IKOJIOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH Cpee;

paboTatb B TpYIE C BBHIIOJHEHUEM Pa3JIMYHBIX COLMAIBHBIX POJICH,
IJIAaHUPOBaTh palbOTy TPYIIbI, pPAlMOHAILHO pacHpeicssiTh O0O0S3aHHOCTH U
IJIAHUPOBATh ACATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OIICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbBI B PEIICHUE paccMaTpUBAEMON MPOOIEMBI.

K koniry o0yuenust B 11 kiaacce mpeMeTHbIE pe3yibTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

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

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MO/IEIIeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsifl, JIyd CBETA, TOYECUHBI UCTOUYHUK CBETA, SIACPHAs
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO s/ipa MPU PEUIeHUU (PU3MUECKHUX
3a/ay;

pacrno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECChl) U OOBICHATh UX HAa OCHOBE
3aKOHOB JICKTPOJMHAMUKHU M KBAHTOBOU (DU3UKH: DJICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE ACHUCTBUSA TOKA, B3aMMOJCHUCTBUE
MAarHUTOB, JJICKTPOMArHUTHAsI WHAYKIHS, JI€MCTBUE MAarHUTHOTO TMOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHENHOE PACIPOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHHUE,
uHTepdepeHus, audpakuuss W TOJIpU3alMs CBETa, JHCIEPCUS CBETa,
dbotoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas MW HCKYCCTBEHHas
PaIUOAaKTUBHOCTb;



OMUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (PIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJUMOCTh  PA3NIMUHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE SIBIICHUS (TIPOLECCHI), MCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJisi, cuwia Ammepa, cuna JlopeHna, MHIYKTHBHOCTb
KAaTYIIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJEH, MEPHOJ M YacToTa
KojeOannii B KoyseOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECCe
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWU, (OKYCHOE pACCTOSHUE U
ONTHYECKAs CWJa JIMH3BI, MPU ONHUCAHWHA TPABUIBLHO TPAKTOBATH (PU3UUECKHMA
CMBICI UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYEHUS W EIUHMIIBI, YKa3bIBaTh
(dhopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETMYUHY C IPYTUMH BEIIMUYNHAMM;

OMHUCHIBATh H3YyUYCHHBIC KBAHTOBBIC SIBJICHUS U MPOILECCHI, HCIOIb3Ys
bu3nUecKkue BEIMYHUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
ATOMHBIX SIZIEp, TPU ONMUCAHUU MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS W €IUHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEI0OBATEILHOTO U MapajjieIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacipoOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHa mia pororddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUsS HMMIYyJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOIO 4uCia, mocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

ONpENIENATh HAMIPABICHUE BEKTOPA UHAYKIMH MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HOKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX HW3MEPEHUMN: MPU STOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTAaHOBKY U3 MPEJI0OKEHHOTO 000py10BaHUs, TPOBOJUTH OIBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC U3MEPEHUS (DU3NUECKUX BEIMYMH, TPU
TOM BBIOMpATh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI



MOJyYEHHOW 3aBUCUMOCTH (DM3MUYECKUX BEJIMYMH B BHUAE TaOIUIl U TpaduKOB,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHMUS;

coOoaaTh MpaBuia 0€30MacHOro Tpyna MpH MPOBEIECHUH HCCIeIOBAaHUN B
paMKax y4eOHOro OHKCHEpUMEHTa, Y4eOHO-MCCIIEIOBATENILCKOM U MPOEKTHOM
NESITETBHOCTH C UCIOJIb30BAHUEM H3MEPUTENFHBIX YCTPOMCTB U JIaOOPaTOPHOTO
000py10BaHUS;

pemaTh pacu€THbIE 3aJayd C SBHO 3aJaHHON (u3MyYecKol MOJeNbIo,
UCTIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (POPMYIIBI,
HEOOXOJMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATBbHOCTD
MOJTy4YEHHOTO 3HaUeHUs (PU3NUECKOMN BEININHBI;

pelaTh KaueCTBEHHBIC 3aJaUi: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUW C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SBICHUS;

UCIIOJIb30BAaTh IIPU pEIIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMAaLIMOHHbIE
TEXHOJOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALNN U TPEICTaBICHUS
yu4eOHOW UM Hay4HO-TIONMYJIApHOW HH(GOpMaIMyU, IOJYYEHHON W3 pa3iIMyuHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MTOJIy4aeMyl0 HH(POPMALHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HU;

MPUBOIUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpAa, B Pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCTIONb30BaTh TEOPETUUYECKUE 3HAHUS 1O (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 310pOBbs U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOrO
TOBEJICHUA B OKPYKAKOIIEH Cpee;

paboTaTh B TIpyHIe C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHNE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoJsn4yecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uu¢posBbie)
Ne /1 HpOrpAMMES Beero KOﬁHTpOJILHLIe HpﬁaKanecKne 06pazoBaTebHbIE
padoThI padoThI pecypesl
Pazpen 1. DUZUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 2 bubmiorexa HOK
' https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka S https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
2.2 Aunamuia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOpUU https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
3.2 OcHOBEI TepMOTMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexka [HOK
) ®a3oBbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bu6mmorexa [IOK
41 IIIeKTPOCTATHKA 10 1 https://m.edso0o.ru/7f41bf72
492 ITocTostHHBIN 51eKTpUYECKU TOK. TOKH B 12 1 bubnnorexka [JOK

Pa3IUYHBIX Cpeliax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I1O 68
I[TPOTPAMME




11 KIIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne i/ NporpaMMEI pasi Beero Kontpoabusbie IlpakTnueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecype
Pazgea 1. JIEKTPOJAMHAMUKA
11 MarnuTtHoe nojue. DIeKTpoMarHuTHas 11 1 3 bubnuorexa [JOK
WHYKIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazjnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4YeCcKHue U AIEKTPOMAarHUTHBIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruia 10 3 ngﬁﬁfﬁggﬁmngn
Uroro no pazneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bu6mmorexa [IOK
4.1 JEMEHTHI 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 517pO 5 https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH
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bubmuorexa [JOK

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOILIEE IIOBTOPEHUE

6.1 O06o0maroriee TOBTOPCHHE 4 Egggﬁﬁ:{;ﬁgﬁ}% 41c97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KoJsnuecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
/i Tema ypoka Beero KOﬁHTpO.}ILHLIe HpﬁaKTuqecm/le WiyueHHST  0GPa3OBATENbHBIE
padoThI padoThbI pecypes
®du3nka — HayKa 0 IpUpo/e.

1 Hayunsie MeT(?)IK bl HOEHE?HI??I 1 buGnuorexa LIOK

Y1 o https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero 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 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubnuorexa [{OK
nBwxkenus. [lepememenue, https://m.edsoo.ru/ff0c3508
CKOpOCTb, YCKOPEHUE

4 PaBHOMEpHOE ITPAMOIIMHEUHOE 1 bubnmnoreka HOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubmmnoreka HOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
CBoOogHoe majieHue. Y CKopeHue bubnnorexa [JOK

6 1 :

CBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.
7 JII;HmeHHe Mmare i[IaJILHOﬁ TOYKH MO 1 bubmorexa LIOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
[IpyuHLIKTT OTHOCUTENBHOCTH
PUHIL bubnunorexa LIOK
8 [anunes. UneprmanbHbie CHCTEMBI 1

orcuera. Ilepssliii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuia. [lpunnun

bubnmoreka [IOK

J cyneprosuii et Bropor Jaron https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuaibHOU TOYKU

10 Tperun 3akoH HproToHa 111 bubnuoreka [JOK
MaTepHaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKoH BceMUpHOro TsaroreHus. Cuna

11 TskecTH. Ile pBa;I KOCMUYECKas bubmnorexa LIOK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec Bbu6moteka [JOK
Tena https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdumment
TpeHusi. Cuiia COnpOTUBIIEHUS [TPU bubnnoreka [JOK

13 .

JIBU’KCHHUU TeJIa B )KUJAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarenbHOe U BpalaTeibHOE

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO bubmmoteka IIOK
tena. MoMeHT cubl. [Iimeqo cusl. https://m.edsoo.ru/ffOc41a6
YcioBus paBHOBECHUS TBEPIOIO TeJlA
HMitynbsc MaTepUalbHON TOUYKH,

15 CHUCTEMBI MaTePUAIIbHBIX TOYECK. bubnmnorexa [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE BIKEHHE
PabGoTa 1 MOIIIHOCTH CHJIBI.

16 Kunerndeckas sHeprus bubmmnoreka HOK
MaTepuaibHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUH
[ToreHunanbHas sHeprus.

[ToreHmanpHas SHEPrust 0

17 edo fm OBaHHOI/frlf M?I’EBPIYF bubmorexa TOK
ACQOPMHD Py ’ https://m.edsoo.ru/ff0c461a
[ToreHmanpHas 3HEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMITU

18 ITorenmnunanspuble 1 bu6nunorexa LIOK

HCIIOTCHIHUAJIBHBIC CHJIBI. CBs13b

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

20

21

pa60T51 HCIIOTCHIMAJIBHBIX CHJI C
HN3MEHCHHUEM MexaHI/I“IeCKOI/IVSHCpFI/II/I
CHCTEMBI TeJl. 3aKOH COXpPaHCHUA
MeXaHI/I“ICCKOI/IV3HepFI/II/I

JlaGopaTtopHnas pabota
«HccnenoBanue cBsizu pabOTHI CHITBI
C M3MCHEHUEM MEXaHUYECKON
SHEPruM Tela Ha IPUMepe
PacTSKCHUS PE3HHOBOTO KI'yTa)

KoHTpoinbHas pabota 1o Teme
«Kunemaruka. /lunamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE»
OCHOBHBIE ITOJIOKCHUS
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. BpoyHOBCKOE ABMXKEHUE.

Anpdysust

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc?

22

Xapaktep JBUKEHUS U
B3aUMOJICHCTBUS YACTHL] BEILIECTBA.
Mogenu cTpoeHUS Ta30B, )KUIKOCTEH
U TBEPIBIX TEN

23

24

25

Macca monekyn. KonnuectBo
BeniecTsa. I[locrossHHas ABoragpo
TemoBoe paBHOBecue. TemnepaTtypa
u e€ u3mepenue. Illkana remneparyp
Ilenbcus

Wneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

27

AGcomoTHas TemrepaTypa Kak Mepa
CpPEIHEYW KUHETUYECKON SHEPTUU
JIBOKEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

3akoH JlanbToHa. ['a30BEIC 3aKOHBI

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
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JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH

28 MEXy MapaMeTpamMu COCTOSIHUS
pa3peKEHHOTO Ta3a»

N3onporiecchl B uaeaaibHOM raze u bubnunorexa LIOK

29 .
uX rpaduuecKoe NpeCTaBICHUE https://m.edsoo.ru/ff0c570e
BnytpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crioco0On! e€ m3MmeHeHus. KoanuecTBo bubmuoreka [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUs OJJHOATOMHOT'O UICATTHBHOTO
rasa

31 Buapl Teronepenaun bubnnorexa [JOK

https://m.edsoo.ru/ff0c5c36
VYV nenpHas TEIIIOEMKOCTh BEILIECTBA.

30 KonuyecTBo TemnoTs! mpu bubmmoreka [JOK
Teronepenaye. AnuadaTHbIN https://m.edsoo.ru/ffOc5¢c36
npoiiecc

33 I1epBbIil 3aKOH TEPMOJAMHAMUKHU U bubmmnoreka HOK
€ro MpUMMEHEHHE K U30IpoLeccam https://m.edsoo.ru/ff0c5efc
Heob6patumocTs mporieccoB B

34 npu (I))z[e Bropoit l’i:aII(IOH bubmoreka LOK

PHpOC. p https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKHU

35 [Tpunuun aeiicteus u KITJ{ bubmmoteka IIOK
TETJIOBOM MaIllMHbI https://m.edsoo.ru/ff0c600a

36 [{uxn Kapno u ero KIT/I

37 DKoJ0ru4YecKue MpooIeMbl
TEIUIOPHEPTETHKHU
O6o06maromuit ypox

38 «Momnekynspraas pusuka. OCHOBBI Bubmorexa LOK

TCPMOANHAMUKHU

https://m.edsoo.ru/ff0c6938
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KonTtponpHast pabora o teme

bubnmoreka [IOK
39 «MonekynspHas ¢puzuka. OCHOBBI https://m.edsoo.ru/ff0c6as0
TEPMOJIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSL. bubnuoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
A6
4 wusocn. novyxa. Hacsmenmui uGaorera LIOK
e Ayxa. = https://m.edsoo.ru/ff0c64d8
Tepnoe Teno. Kpucraminueckue u
amo e Tena. AHU30TPO
42 cfoﬁgribip;czannoin }K;Pﬂ;i’[ bubmorexa HOK
) https://m.edsoo.ru/ff0c65f0
kpuctaybl. CoBpeMEHHbIE
MaTepuabl
IT .
43 Yacrwnas temtora wianicins Bubmorera LIOK
8 ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubmmoteka IIOK
a4 YpasHeHuE TeMI0B0ro bananca https://m.edso0.ru/ff0c6820
C) .0 [
g | oo e S Bumorera 0K
AL A p https://m.edsoo.ru/ffOc6bcc
3apsioB
[IpoBOIHUKY, TUDTIEKTPUKH U
46 H(I))J'IyH;[OBOI[HIfKI/I 3aK§H bubmorexa LOK
) https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUs JEKTPUUYECKOTO 3apsia
B ( .
4 Konoms Towemmnt omexpuaccrant Bubmiorexa L1OK
y : P https://m.edsoo.ru/ffOc6ce4
3apsia
Hanps>k€HHOCTB 2IEKTPUYECKOTO
48 nosist. [lpuHnun cynepno3unuu bubmuorexa [IOK

ANEKTPUUECKHUX Toseu. JInnun
HaIPsDKEHHOCTH

https://m.edsoo.ru/ffOc6df2
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49

Pabota cui aneKkTpocTaTH4ecKoro
nois. [Torennuan. PasHocTh
[IOTEHIAATIOB

bubnmoreka [IOK
https://m.edso0.ru/ff0c6f00

50

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IE)JICKTpI/I‘-IeCKaH IIPpOHUIIACMOCTDb

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7018

51

52

53

DnekTpoeMkocTh. KoHniencarop

DIIEKTPOEMKOCTD IJIOCKOT0
KOHJIEHCaTopa. JHEeprus
3apsHKEHHOr0 KOHJIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenue
AIEKTPOEMKOCTH KOHIeHcaTopa"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

bubnuoreka [{OK
https://m.edsoo.ru/ff0c72c0

54

[IpuHum nelcTBUs U IPUMEHEHNE
KOHJICHCATOPOB, KOMUPOBAJILHOTO
amnmnapara, CTpyHHOTro MpUHTEpa.
DIIeKTpOCTaTUYECKas 3allIHTa.
3a3eMiIeHHe AIIEKTPONpUuOOpOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cyuiectBoBanus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma J1s
ydacTka Ienu

56

57

[TocnenoBarenpHOE, MapasieIbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoAHKKOB. JlabopaTopHas
pabota «/3yueHue cMenmaHHoro
COETMHEHUS PE3UCTOPOB)»

PaboTta 1 MOIITHOCTB AMEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenma

bubnunorexa LIOK
https://m.edsoo.ru/ffOc74f0

but6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 715 TOJTHOM (3aMKHYTOM)
anexTpuyeckoit nenu. Kopotkoe
3ambikaHue. JlaboparopHas pabora

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

«M3mepenne D/IC ncrtouHuka Toka u
€ro BHYTPEHHETO COIIPOTHBIICHUS

DNEeKTPOHHAs IPOBOAUMOCTD
TBEP/ABIX METAJIIOB. 3aBUCUMOCTD

59 COIIPOTHUBIIEHUS] METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60 DNEKTPUUECKUH TOK B BaKyyMe.
CBoHCTBA JIEKTPOHHBIX TYYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS

61 Y IIPUMECHAs IIPOBOIUMOCT. bubnuoreka [IOK
CaoucTBa p—N-nepexoja. https://m.edsoo.ru/ff0c84ae
[TonynpoBoiHUKOBBIE TPUOOPHI
DNEKTPUYECKUH TOK B PaCTBOPAX U

62 pacIuiaBax 3JeKTPOJIUTOB. bubnuorexa [IOK
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIU3
DNEeKTpUYECKUH TOK B ra3ax.

63 CamMocTosATENbHBIN U bubmmnoreka HOK
HECaMOCTOSITENIBHBIA pa3psil. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
OnexTpudeckrue Npudopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE bubmuoteka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O06o0maromuii ypok bubnunorexa LIOK
«DNEKTPOTUHAMHUKAY https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora o Teme

66 «9nexrpocraruka. [locTosTHHBIN bubnmnorexa [JOK
ANEKTpUYECKUN TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PesepBHbIil ypok. KonTpoibsHas bu6muoreka [JOK

pabota no Teme "DIeKTpoAUHAMHUKA"

https://m.edsoo.ru/ff0c8c56



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56

68 PesepBublii ypok. O6o0maromuit bubnuoreka [JOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68 3 3


https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne ara u(pposbie
n/n Tema ypoka Bcero Kontpoapnbie  Ipaxruieckue fll3y'leHI/lﬂ :)Iﬁ;)l)a[;OBaTeﬂbHLIe
padoThbI padoTbI pecypeb
ITocTossHHBIE MATrHUTHI U UX

1 B3auMo/iecTBUE. MarHUTHOE MOJIE. 1 bubmuorexa [JOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIWU
MarauTHo€e noJie MPOBOIHUKA C

2 ToKOM. OnbIT DpcTeaa. 1 bubnuorexa [JOK
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHnas padora «M3ydeHue

3 MarHIETHol;)o HOJI;I KaTYHIKI/Iy: 1 1 bubmnorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM»
JleicTBME MarHuTHOTO MOJISI Ha
POBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 1 bubnuoreka [IOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JleficTBMEe MarHuTHOTO MOJISI Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubnuorexa [IOK
yactuiy. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuiel JlopeHa
DNeKTpOMarHuTHasT WHTYKITHSI.

IToTok BekTOpa MarHUTHOM
6 nHaykuu. DJ1C nHaykuu. 3aKkoH 1

ANEKTPOMATHUTHON UHAYKIIUU
®Dapanes



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

JlaboparopHas pabota
«MccnemoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ WHAYKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

NuaykTuBHOCTSH. SIBIEHUE
camounaykuuu. IJC
CaMOMHIYKIIUU. DHEPrust
MAarHUTHOTO TOJISl KATYIIKU C TOKOM.
DJIEKTPOMarHuTHOE IOJIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

11

TexHu4eckue ycTpomucTBa U UxX
MPUMEHEHHUE: TIOCTOSIHHBIC MAaTrHUTHI,
AJIIEKTPOMATHUTHI,
AEKTPOABUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YACTHII,
UHAYKIIMOHHAS TeYb
O6o6maromuii ypok «Marautoe
nosie. DJIEKTpOMarHuTHas
WUHIYKIHSD

KonTponbHas pabota mo Teme
«MarauTHoe€ 1moje.
DNIeKTpOMarHuTHasE WHIYKITUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIE MEXaHUYECKHE
konebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHUYECKHX KOIeOaHUM.
[IpeBpaiienue sHepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJieOaHui Tpy3a Ha
HUTH OT JAJTUHBI HUTH U MacChl
rpy3a»

14

KonebaTenbHBIM KOHTYD.
CBOOOIHBIE PIEKTPOMATHUTHBIE
KOJIeOaHUs B NAECAIbHOM

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



https://m.edsoo.ru/ff0ca150
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

K0JIeOAaTeIbHOM KOHTYpE. AHAIOTHS
MEXy MEXaHHYCCKUMU H
SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUU B HICATHHOM
K0JIeOATEITbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxarmux
KoJieOaHusX. BeIHYKICHHBIC
MeXaHHYECKHE KOJIcOaHus.
Pe3onanc. BeinyxaeHHbIE
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[IepeMeHHBIN TOK.

CI/IHYCOI/II[aJ'IBHLII/f HepeMeHHHI/IV TOK.

MoniHOCTh IEPEMEHHOI0 TOKA.
AMIUIUTYAHOE U JEUCTBYIOLEE
3HAYEHHUE CUJIbI TOKA M HAMIPSHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpancdopmarop. [IpoussoscTso,
nepegava u norpedieHue
3JIEKTPUYECKON IHEPTUU

YCTpoUCTBO U IPAKTUUECKOE
IIPUMEHEHHNE YIEKTPUIECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOIO
TOKa, JINHUH 3JIEKTpoIepeaay

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
KynbeTypa ncnonbs3oBanus
AIIEKTPOIHEPTUHU B MIOBCETHEBHOW
KHU3HH

21

Mexaandaeckue BOJIHBI, YCJIOBUA
pacripoctpanenus. [lepuos.
CxopocTb pacnpocTpaHeHHS U
JuinHa BOJIHBL. [lonepeunsie u
IPOJIOTIbHBIEC BOJHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

3Byk. CxopocTb 3ByKa. [ poMKOCTh

bu6mmoreka [IOK

22
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJHBI, UX
23 CBOHMCTBA U ckopocTh. [1Ikana BH6J_IHOTeKa HOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBueHus. Pa3Burue cpeacTs
cBs3u. Paguonoxanms
o5 Kontponbnas pabota «Konebanus u bubnuorexa [JOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpsimonurHENHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJHOU Cpejie. bubnnoreka [JOK
To4deuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpakeHnus cera. [loctpoeHnue BH6J_IHOTeKa LOK
9 https://m.edsoo.ru/ffOcd4e0
M300paXeHUH B IIJIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
08 BHYTPEHHEE OTpaKCHUE. bubnnoreka [JOK
IIpenenbHbIM yroy moJHOro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaXXEHUs
29 JlaGopatopHas pabora «3mepenue bubnnorexka [JOK
MOKa3aTelisi NPEJIOMIICHHS] CTEKIIAa https://m.edsoo.ru/ffOcd67a
JIunzel. [octpoenue nzobpaxenuit
% bu6mmorexa [IOK
30 B 1MH3e. DopMyIia TOHKOW JIUH3BL. https://m.edsoo.ru/ffocddle
YBenuyeHue JTuH3bI
JlaGopaTtopHnast pabota
31 «HMccnenoBanue CBOMCTB
U300paXeHUH B IMH3AX»
32 Hucnepcus ceeta. Cll0KHBIN COCTaB

6enoro csera. L{Bet. JJabopaTopHas



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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

pabota «Habmonenue aucnepcuu
CBETa»

33 Unrepdepenmus crera. Audpakius bubnmoreka [JOK
cBeta. [udpakiuonnas pemeérka https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
Onrtuueckue MpuOOphl M YCTPOKUCTBA
35 U YCJIOBHS UX 0€3011acHOTO
PUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIACCUYECKOW MEXaHUKHU. bubnnorexa [HOK
[TocTynatel cienuanbHOU TEOPUHU https://m.edsoo.ru/ffOcf862
OTHOCUTEJIbHOCTH
OTHOCUTENBHOCTH
37 OJIHOBPEMEHHOCTHU. 3aMe/IJICHHUE bubmmorexa LIOK
https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIECHUE JITTHHBI
DHeprus U UMMYJbC
38 peNSITUBUCTCKOU YacTUllbl. CBA3b bubnuoreka [IOK
MAacCChl C DQHEPIUEU U UMITYJIECOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
KonTponshnas pabora «Onrtuka.
39 OCHOBBI crIEIIMAIBHON TEOPUHU Bubmiorexa ITOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIbHOCTH
40 ®oronsl. opmymna [1nanka. bubnuorexa [IOK
DHeprus 1 uMNyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIE0BaHNE
bubmuorexa [JOK
41 porosddexra. Ombrrot A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Ppororddexra. YpaBHeHHE
42 Ounmrenta i porodddexra. bubmiorexa LIOK

«Kpachnas rpanuna» potosddexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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

Hasnenue ceera. OnwiTh [1. H.

bu6mmoreka [IOK

43 JleOeneBa. XMMUYECKOE IEWCTBUE https://m.edsoo.ru/f0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u

44 MPAKTUYECKOEe MPUMEHEHUE!
¢dorosnemenT, HoTOAATUHK,
coJiHe4Has OaTapesi, CBETOIUO

45 Pemenue 3aiay no reme «J€MEHTHI bubnmoreka [JOK
KBAaHTOBOW ONTHKH https://m.edso0.ru/ff0d0302
Mopnens atoma ToMmcona. OnbIThI

46 Pe3);[ dop1a 1o paccesTHUIO O- bubmmorexa LIOK

PLOPA p https://m.edsoo.ru/ff0d091a
yactull. [InanerapHast Mojesp aToma
bu6mmoreka [IOK

47 Hocrynaret bopa https://m.edsoo.ru/ff0d0afa
Wznyuenue u noraoiieHue GOTOHOB
IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuoreka [IOK

48 . _

YPOBHS DHEPTUHU Ha Apyrou. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB

BousiHOoBBIE cBOMCTBA YacTull. BosHbI

ne bpouns. KopnyckynspHo- bubnuoreka [IOK

49 - :

BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JyYeHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 OmnsiThl Pesepdopaa no bubnnoreka [JOK
OTIPENICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaZMOaKTUBHOTO U3TyUCHHS
Caoucrsa anbda-, 6era-, ramma-

51 n3iydeHus. BausHue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI

52 OTKpbITHE TPOTOHA ¥ HEUTPOHA. bubnmnoreka [JOK

W3oTonsl. Anba-pacna.

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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

53

54

55

DJEeKTPOHHBIW U MIO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydyenue

DOHeprus CBSI3U HYKJIOHOB B SITIPE.

S nepHble peakuuu. AnepHbid
peakrtop. [IpoGiieMbl, IEPCIIEKTUBHI,
DKOJIOTUYECKUE ACIIEKTHI IAECPHOU
SHEPreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
No3UTpoHa. MEeTO Il HAOIIOICHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHaaMeHTaIbHbIE
B3aMMOJICUCTBUS. ENMHCTBO
bu3nueCKON KapTUHBI MUpa»

Bun 3Be3nH0r0 Heba. Co3Be3aus,
SIPKHUE 3BE3bI, IIJIAHETHI, X
BuaMMoe ABmkeHue. CollHeUHas
cucTeMa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

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

56

Comure. ConHeyHast aKTUBHOCTb.
Hcrounuk sueprun CoJiHIIa U 3BE3]1

57

58

3B€E31b1, X OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3/1bI ITTaBHOU
IIOCJIEIOBATEIbHOCTH. BHyTpeHHEe
cTpoenue 3B€311. COBpeMEHHBIE
MIPEICTABIICHUS O MPOUCXOKIACHUU U
sBosironny CosHIA U 3BE3]

Mineunsd [1yre — Hama
I"amakTuka. [lonoxenue u nBUXKEHUE
Comnnna B 'amaktuke. ["'anakTuku.
YepHble AbIPHI B s1Ipax rajJakTHK

59

Bcenennas. PasOeranne rajlakTuk.
Teopus bosbuioro B3peiBa.



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

60

PenukroBoe uznyuenue.
MeTarainakTuka

Hepemennsie mpo6iieMsl
ACTPOHOMHH

61

62

63

KonTponpHas padora «DJ1eMeHThI
ACTPOHOMHH U acTPOPUIUKI»

O6o06matomuii ypok. Pons dhuzuku
¥ aCTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ITHYECKOH cepax NesTeTbHOCTH
YyejioBeKa

O6o6maromuii ypok. Pons u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOU HAyYHOU KapTHHE
MUpa

64

O6o6maromuii ypok. Ponb
¢buznyeckoil Teopuu B
(bopMHpOBAaHUY MPEICTABICHUI O
¢bu3nyecKoil KapTHHE MUpa

65

O6o0matomuii ypok. Mecto
buznYeCcKOi KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUIN O IPUPOJIE

66

67

68

Pe3zepBHBI ypok. MarHuTHOE 110JIE.
ONEeKTpOMarHuTHas HHIAYKIHS

PesepBubIil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCUTEJIBHOCTH

Pesepnsiit ypok. KBanroBas ¢usuka.
DNeMEeHTHl aCTPOHOMUU U
acTpou3uKu

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» dusuka, 10 krace/ Maxumes I'.4., byxosnes b.b., Corckuit H.H. mox
penakmueit [TapdentreBoit H.A., AkninonepHoe o6mecTBo «M31aTenscTBo
«ITpocsenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

[Iporpammel 0611e00pazoBaTeNbHBIX yupexaeHuin «Pusuka. 10-11 kmacce,
Mocksa, «IIpocsemenuey, 2020

[TocoOue st 061ie00pa3zoBaTeIbHBIX yupexkaeHui. 3agaunuku «Ipods».
PeivkeBuy ATl «®uszuka. 10-11 xkmaccey. MockBsa, «/Ipoday, 2019

LHOP no ¢usuke: narepaktuBHbie ypoku. Cailt «KiaccHas gusukay.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HMHTEPHET

http://nsportal.ru - conraneHas ceTh paOOTHUKOB 00Pa30BaHMS.
http://markx.narod.ru/pic/ - ¢pusuka B mkoure.
http://festival.1september.ru/articles/ - ¢pecTuBanp negarornyecKux Uac

«OTKpPBITBIN YPOK».
bu6mmoreka IIOK
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