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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUW M TPeOOBAHUM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, npeactraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHUTAHUS U
KOHILIETIIIUK TIpernojiaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO TMOJX0/IA.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pPE3yJbTaTaM OOyUEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peah3allMii MEXIPEIMETHbIX CBsA3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKH Ha YPOBHE CPEAHETO O0IIEro 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMSI Kypca (U3MKMU: JUYHOCTHBIE, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHOTO mpenMera « Du3nKay 1o rojgam oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo IMpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoIui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTUM B cpepe SHEPreTUKU, TPAHCIIOPTa, OCBOEHUSI KOCMOcCa,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBaMHM U Apyrux. M3yueHwue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/l B GOPMHPOBAHNE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS TIPU BHITIOJHEHUN UMU YI€OHBIX UCCIIEIOBAHUH.

B ocHOBY Kypca pu3uku 11t ypOBHS CpETHETO 00IIer0 00pa30BaHUs MOJI0KEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesnoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJTACCUYECKOM, TaK 1 COBPEMEHHOMN (DH3HKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HeW MaTepuan Kypca (HU3HKU
o0benMHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMupOBaHUE TPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3HMUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHbIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJOTHMM, a Takke 00CYXIeHUus
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SABIAIOTCS (pu3ndeckue Teopuu (GopMHpPOBAaHUE MPENCTABICHUN O
CTPYKTYpE MOCTPOEHUSI (PU3NYECKON TeOpuH, posid (QyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTEMHO-AESTENbHOCTHBIN TOJIX0 B Kypce (U3UKU PEaM3yeTcs MPEKIe
BCEro 3a CYET OpPraHU3alMU SKCIEPUMEHTAIBHON JESATEIbHOCTU O0YyYaroUIXCs.
Ji1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaOOT.
Bblenenre B yKa3aHHOM MepeyHe J1adOpaTOpHBIX paboOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUS W OCHAIIeHWs kaOuHera ¢uszuku. [Ipu
3TOM oOecrneurnBaeTcsl OBJAJeHUE OOYYalolMMUCS YMEHUSAMH IPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHUMaHUE yesieTCsl pEIICHUI0 pacUE€THBIX U KAUECTBEHHBIX 3a/1a4.
[Tpu 3TOM A5t pacu€THBIX 3a]a4 MPUOPUTETOM SBIISIOTCS 3a7auu C SBHO 33aJJaHHOU
bu3nYecKol MOAENbI0, TO3BOJIAIOIMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3naesnoB. s KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKaroulei
KU3HH, TpeOyronue BBIOOpa (U3UYECKOW MOAECNU IS CUTyalluH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
obecrniedueHno yueOHOTro mporecca 0a30BbIi ypoBeHb Kypca (DHU3HKH Ha YpOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B xabuHeTe PU3MKH AOIKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyHOBaHUE I BBIMNOJHEHHUS YKa3aHHBIX B IporpaMMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JleMoHCTpaninoHHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEUUCIICHHbIX B TMporpaMMme 1o (U3UKE KIIOYEBBIX JEMOHCTpALUA JJis
UCCIICIOBAaHMUSI ~ U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGopatopHoe 00OpynOBaHUE [UIsI YYEHUYECKUX IHPAKTHUYECKUX pPadoT
dopMupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB U 0OECIIEUMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU aHAJOTOBBIX W IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00OpaTOpHUHl.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUIN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOILIECHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3y4YeHHUsI OCHOB
CTPOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C HCIOJIb30BAHUEM
du3znyecKuX 3HaHUHM U HAYYHBIX J1I0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHIA.

JlocTrxeHne STUX 1ene oOecreunBaeTCsl pelieHneM CIeIyIONNX 3a1ad B

npouecce U3y4eHus Kypca GU3UKU Ha ypOBHE CPEAHET0 00IIero 00pa3oBaHus:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHUsI (PU3MYECKHX SBJICHWM B TNpUpPOAE M JJIA NPUHATHA
MMPAKTUYECKUX PELICHUH B IIOBCEIHEBHOW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3axad, MOAPa3yMEBAIOIIUX CAMOCTOATEIHHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAIW3a M HMHTEpIpeTalnuu UHGOpMaIiH,
OTIpEJIEICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yudenne ¢usuku (06a30BbII ypOBEHb) Ha YpOBHE CpPEOHEro OOLIEro
oOpazoBanus orBojuTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEZEIIO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JElaeT BBIOOP
pOBeNECHHUsST J1a0OpPaTOpPHBIX pPabOT M OMNBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEH 00yUarOIUXCH.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HayduHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posb 3KkciepuMeHTa U TEOPUHU B MPOIIECCE MO3HAHUSA TPUPOAbL. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpMUPOBAHWM COBPEMEHHONW HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemerienne, CKOpOCTh (CpeHsISI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKHM, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsSMOJIMHEWHOe IBwkeHue. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, TyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeitHoe nBrkeHue. /J[BUKEeHNE MaTEpUAIBHON TOUKH IO OKPYKHOCTHU
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEITHAS CKOPOCTb.
[lepuon u yactora obparnienus. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTPAIUS KMHEMATHUYECKUX XapaKTEPUCTUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBuxkeHUs Tena, OPOIICHHOTO TMOJ] YIiOM K TOPU30HTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpagiienne ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NyTAMH, MPOWJICHHBIMU TEJIOM 3a
MOCIICIOBATEILHBIE PABHBIE MPOMEXKYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue ABuKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA AJ1s1 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsokectu. llepBas kKocMuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenus). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHEHME MACC B3aUMOJACUCTBYIOIINX TEI.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM ITOAbEME U TIAJICHUN.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJd, HMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HMMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorennmanbHas DHEPTUsA YIIPYro
nehopMUpoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3emun.

[loreHuuanbHple W HENOTCHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHUE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon NOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNMPYroro yjaapa ¢ MOMOUIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3MEHEHHUEM MEXaHUUYECKOW DHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aUMOJECHCTBUS 4YacTULl BellecTBa. MoAenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieliei. Macca u
pa3mepsl Moniekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHOoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACATbHOTO rasza. AOCOIIOTHas TemrepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenaeneeBa—Knanelpona.
3akoH /lanbToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30MPOLIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnpIThl 110 U PY3UN )KUIAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HCAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEprusi TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl e€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpenHuss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOro  ra3za. Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y IelIbHAs TEMI0EMKOCTh BEIECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[Tonsitue 00 ammabatHOM Tiporiecce. [lepBhili 3aKOH TEPMOJAMHAMHUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCcTh POIIECcCOB B MPUPO/IE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MamHax. Kod(p@uIMEeHT MoIe3HOro
nericTBus TemioBod mammuHbl. I{ukn KapHo m ero ko3pduImMeHT IOJIe3HOTrO
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHHuYecKue yCTpOWCTBA H NPAKTUYECKOE MPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOIUIbHUK, KOHTUIIMOHEDP.

Jlemoncmpayuu

W3MmeHeHue BHYTpEHHEH HSHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3@upa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIUM (TeMIlepaTypbl) Teaa IpH TeIuionepeiaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u xkoHzaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHAs U
OTHOCUTEJbHAS BIAXHOCTh BO3ayXa. HacelmieHHBIM map. YienbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdHbie Tena. AHU30TPONHS CBOWCTB
kpucramwioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaibl. IlnaBienue u
KpUCTaJUIM3anus. Y ienbHast Teriora miasneHus. Cyoaumanust.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHHUYecKue yCTpPOMCTBA M MPAKTUYECKOE NPHUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU IOJIYyYEHUSI COBPEMEHHBIX MAaTEpUAJOB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenue npy NnoHM>KEHHOM JaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabonul

N3mepeHrie OTHOCUTENIbHON BIAaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JIEKTPUUECKUl 3apsa. J[Ba BUIa 3JIEKTPUUECKUX 3aPSAI0B.
[IpoBOHUKM,  JHMAJIEKTPUKHM M TOJYOPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH KynoHna. TodeuHbli 2NEKTPUUYECKUI 3apsi.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro moiid.  I[IpuHuumn



CYyNEpHO3ULIUNA HNEKTPUUECKUX Mojed. JIMHUM HanpsKEHHOCTH 3IEKTPUYECKOTO
TIOJISL.

PaGoTa cun snekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W JUPJEKTPUKHA B BJEKTPOCTATHYECKOM Tose. [ludnekrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIeKTpOEMKOCTh MIIOCKOTO0 KOHAEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHAEHCATopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUS dIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B IEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSTHUASI MEXAY HUMHU U AUJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannstii 31ekmpuueckuii mok. Toxu ¢ paznuunsix cpeoax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenne. 3akon Oma 171 yyacTKa LEeTu.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapalieIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYINAsl CUJa U BHYTPEHHEE COMPOTHBIICHUE HCTOYHMKA TOKAa.
3akon Oma i1 OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u puMecHast MIPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynmpoBoIHUKOBBIE IPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: amIIepMeTp,
BOJIbTMETP, PEOCTAaT, MCTOYHUKH TOKa, JIJIEKTPOHArpeBaTEIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN N0,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeIMHEHNE MTPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsaa ¥ IPOBOJAUMOCTb BO3IyXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie padomul

N3yyeHue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmroienue amexTpoiusa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsETCS ¢
y4€TOM COJAEpKATEIbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbId (akT, runores3a, (Qu3myeckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKLMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABWIKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEN U ra3oB,



DNEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropaHusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAaHOMATEpPUAJOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEbHBIE PUOOPHI, FaIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHamMuKa

Tema 3. Maznummnoe nonie. I1eKmpoOMacHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pHHIMI Cynepno3nny MarHUTHBIX MOJIEH.
Jluann MarHuTHOM WHAYKOMW. KapTWHa NMHUNA MAarHUTHOM HWHIAYKUIHM I10JIS
IIOCTOSIHHBIX MarHuTOB.

MarautHoe 10JIe NPOBOJHMKA C TOKOM. KapTuHa JMHHNA WHAYKIUU
MAarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHua, €€ MOyJib U HanpasiieHUE. JIBUKEHHNE 3apsSyKEHHON YaCTHUIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMAarHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu @apazes.

BuxpeBoe »3ieKkTpuyeckoe ToJsie. ODNEKTPOIABIKYIIAs Cujla WHIYKIUU B
MIPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIMHA MATHATHOTO TOJIA.

B3anmoeiicTBruEe 1BYX IPOBOJITHUKOB C TOKOM.

Cunia Ammepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIINAH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MAarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHIYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepumon, wacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHne sHepruu Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATTHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE ANEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHCHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0O TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue MEPEMEHHOT0 TOKA B LIENN U3 NIOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anexkrpomarautHol BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 3IeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHHKE M MEAMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anus, tudpaxuus, uHTepdepeHITHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

Cobuparomiye 1 paccerBaronye TuH3bl. ToHkas muH3a. DokycHOe paccTosiHUE
U OoNTHYECKasi cuia TOHKOW JuH3bI. [locTpoeHune n3odpaxxeHuit B COOMpAIOIINX U
paccenBaromux JuH3ax. @opMyia TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wuatepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOIEHHWS MAaKCMMyMOB M MHUHHMYMOB B HHTEp(EpPEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemiéTka. YcaoBUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOr0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpPOWCTBa M TMPAKTHUYECKOE MPUMEHEHWE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpsiMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETa.
OnTuyeckre mpruodopHI.

[lonHOE BHYyTpEeHHEE OTpakeHUE. Mozenb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHInm CBeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ TOMOIIBIO TTPU3MBI.

[Tomy4yeHue ciekTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

Hab6nronenue nonsipu3anuu cBeTa.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIIBHOCTD OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpALCHUE
JUIVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ PHEPruei U UMITYJIbCOM PEISTUBUCTCKONW YACTHUIIBI. DHEPIUs
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPrUM GOTOHA C €T0 YaCTOTON. DHEprus
U UMITyJbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
doTorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHunar»
dboToaddexra.

Hasnenne cBera. OnbiThl [1. H. JIeOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHHUecKkue yCTpONCTBA M MPAKTUUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oTo3dQdeKT Ha YyCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHuIO 0 -HacTHIL.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bunel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOVicTBa yacTull. Bosnsl e bpoinsa. KopryckynspHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

Onpenenenue JJIMHBI BOJHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pe3depdop/ia o onpeneneHuio cocraBa paii0akTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaZOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa I'eitzenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oerta-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Snepnseie peakunu. [lenenue u cuHTe3 AI€p.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl W TEPCIEKTHBBI
SAJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAaOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHbIe B3auMOoecTBYs. EAMHCTBO (GU3HUYECKOM KapTUHBI MUpA.

TexHu4ecKue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHULI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

HccnenoBanrie TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Paszgea 8. JiieMeHTBI ACTPOHOMMHU M ACTPOPUZUKHU

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBHKCHHUE.

CoiHeuHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CojHI@ U 3BE3L.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpalbHBIM Kjacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOEHUE



3B€3/1. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonuu CoJiHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilonoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE OBIPBI B sSApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ma. Pazberanve ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBO€E H3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEJI0BEKA, POJIb U MECTO (PU3UKH U
aACTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTHHE MHpPa, poJib GU3HUYECKON TEOpUu B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3NUYECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MesxknpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonwsimusi, CBI3aHHBIE C M3YYEHHEM METOAOB HAay4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, Turnoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, MPU3HAKK TOJO00US TPEYTOJIHLHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMPUPOJE, KoJieOaTeIbHBIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SIBJIICHUS B KMBOM MPUPOIAE, IEUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS! CTPYKTYypPa TBEPIBIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUIECKON PEeETKN, CIEKTPATIbHBIN aHAJHN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpenad, TEHEpaTop IEPEMEHHOIo TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajnap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKECHHUE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOlIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTBbITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ZUIIMK 00YUAIOIIETOCad KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYECKMX T'yMAaHUCTUYECKUX |
JIEMOKPATUYE€CKUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOIEHCTBOBATH C COIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUH C
X (QYHKIUSIMHA U HA3HAYCHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKOM IPakTaHCKOU UEHTUYHOCTH, TAaTPUOTU3MA,

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC pelIeHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOI0;

OCO3HAHHUE JIMYHOTO BKJIaja B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEpEC K Pa3Nu4HbIM cdepaM NpodhecCHOHATBHON NeSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oynymei mpodecCuu 1 peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSKEHUU BCEH KU3HH;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX PoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIIbHOCTH, T'OTOBHOCTh B IIPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIATH IPOEKTHYIO U UCCIAEA0BATENbCKYIO IEATEIbHOCTh
VHIUBUYAJIBHO U B ITPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITETbHO  (OpMYJNHpOBaTh W aKTyaJIU3UpPOBaTh  MpoOJiEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IJIaH PEIICHHS] MPOOJEMBbI C YYETOM aHaIM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH M BBITIOTHATH pa0OTy B YCIOBUAX PEATbHOTO, BUPTYAIbLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOSKTHON AESTEIbHOCTH
B 005acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEILHOMY TOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JESATEIBHOCTH IO IMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliY, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IUYHBIX Y4eOHBIX
CUTYalHsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ PeIIeHUs, HAXOAUTh apryMEHTHI JJIsI J0Ka3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAJIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHCIIE TIPU N3YYCHUH (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4Y€HUs MHPOpMaAIUU (PU3UUECKOrO COJIEpKaHUs U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IOUCK, aHAJIU3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETANI0 WH(GOPMALMK Pa3INYHbIX BHIOB U (POpM
MIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3aI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TPEOOBaHUM SPrOHOMUKH, TEXHUKHU 0€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OpPMAIIMOHHOU
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI HHPOPMAIIUHU U LIEJICBOM ayJUTOPUH, BEIOUPasi ONTUMAIHHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3allny.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIICHHE HA YPOKax (PH3UKH U BO BHE-YPOUHOU JACATEITHHOCTH;
pacro3HaBaTh NIPEANOCHUIKM  KOH(MDJIUKTHBIX CUTyalldd W CMATYaTh
KOH(JIUKTHI;



pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIH30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboTHI;

BBIOMpaTh TEMATHKy W METOJbl COBMECTHBIX ICHCTBHH C y4€TOoM 0OIIMX
WHTEPECOB M BO3MOYKHOCTEH KaKJOTO WieHA KOJUICKTUBA;

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKIOTO YIaCTHUKA KOMAaH/IbI B OOIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYCCKOE IIOBEJACHUE B PA3TUIHBIX
CUTYaIHsSIX, IPOSIBIISITH TBOPUYECTBO M BOOOpAKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOpPMYyIHPOBATH
COOCTBCHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacuIMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;

JenaTb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHOM  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTEIBHBIX IMPOLECCOB, HMX pPE3yIbTaTOB H
OCHOBAaHMUI;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTrO
peLIeHuS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINU3E PE3yJbTaTOB
JeSITEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mporiecce moCcTmKeHUS! THYHOCTHBIX PE3yJIBTaTOB OCBOCHUS TIPOTPAMMBI 10
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYarOIIMXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar aFOTIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJCTh HANPABICHUS Pa3BUTHUA COOCTBEHHOM AMOIIMOHAILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHKEHUIO SN U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIUICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIbBTATBI

K koniy o6yuenus B 10 kiacce npeMeTHbIE PE3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOIEIICH:
MaTepHuaibHas TOUYKa, UHEpIUaJIbHAs CUCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TEO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKHUE SBICHUS (TPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TeJ, JBHXKEHHUE MO OKPYKHOCTH, UHEPIUS, B3aUMOJICUCTBUE
ten, nuddys3us, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KUIAKOCTEH W TBEPIBIX Te,
U3MEeHeHre o0bEMa Tel MpPU HarpeBaHUU (OXJaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAJUIM3AIMs, KUIEHHE, BIIaKHOCTh
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €r0 HarpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEXJy NapaMeTpaMH COCTOSIHUS Ta3a B U30MpPOIieccax, JICKTPU3ALMS Tell,
B3aMMOJICCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTb, MEpEMEIIeHHe, CKOpPOCTh, YCKOpPEHHE, Macca Tella, Cuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIUsi, MEXaHUYeCKas
paboTa, MeXaHWUYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTHUYECKOTO JBHKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSs JHEprusi, pabora rasa,
KOd(PPUIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; NpPU ONHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
00O3HAaUEHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIUUNHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHE
sBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3NUECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONMHUCAHWM TIPABWIBHO TPAKTOBATh (PU3UUYECKHN CMBICI HCIOIb3yEMBbIX
BEIIMYMH, MX OOO3HAUYCHUS] W €JAUHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI U MPUHIMIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOM DHHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
NPUHLNN CYNEPHO3UIUA CHUJI, TPUHIUI PABHONPABUS HHEPLUHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
a0COJIIOTHOM TeMIiepaTypoy, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHCHHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €70 MAaTEMAaTUYECKOE BBIpAKEHUE W YCIIOBUS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPUHIIHITHI ICUCTBUS MAIIIUH, TPUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, NPHU ITOM
dbopmyrpoBath mpodaeMy/3aady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOUPAThH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000PYAOBaHUs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJISAThH NMPAMbIE U KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsI U HCIOJIb30BAaTh W3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJICNOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3WUECKHUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YNIHTATHI MOJTYYCHHONW 3aBUCUMOCTH (PU3UMUECKUX BETUYUH B BUJIC
Ta0IHIl U TPAaUKOB, AEJIATh BHIBOJBI 10 PE3yJIbTAaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTrO »HKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATEIbCKOM W MPOECKTHOU
JESATEILHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3MYECKOM MOJIEIbIO,
UCIOJIb3Ys (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33J1a4u
BBIOMPATh (PU3NYECKYIO MOJEIb, BBIJACIITh (PU3MUECKUE BEIMYMUHBI U (POPMYIIHI,
HEO0OXoauMbIe Jisi €€ PEeIIeHUs, TPOBOJIUTh PAcUEThl M OIEHUBATH PEATbHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYNHBI,

peraTh KaueCTBEHHBIC 3a/1a91: BBICTPAUBAThH JIOTHYECKH HEITPOTUBOPEUUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue ABIICHUS,

WCITIOJIB30BATh ITPH PEIICHUH YYEOHBIX 3a/1a4 COBPEMEHHBIE HHPOPMAIIMOHHBIE
TEXHOJIOTHH JIJISl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIMN M TIPEICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOH HWHGOPMALMK, TMOJYYEHHOW W3 pa3InyHBIX
VMCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MOIYYaEMYI0 HH()OPMAIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apYyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
1 TEXHOJIOTHU;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCEIHEBHOM KU3HU IS
oOecrieueHus 0€30MaCHOCTH TpU OOpaIleHHd ¢ TPUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOICHUS HOPM IKOJOTHYECKOTO
MOBEACHUS B OKPYXKAKOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PA3JIMYHBIX COIMAIBHBIX pOJIEH,
IJIAHUPOBaTh palbOTy TPYIIbI, PalMOHAIBLHO pacHpeiesaTh OO0sS3aHHOCTU U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHHE pAaCCMaTPUBAEMOM IPOOIIEMBI.

K koH1y o0yuenus B 11 kiacce npeMeTHbIE pPE3yIbTaThl HA 0230BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YHOH KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUM, B MPAKTUYECKOW IEATEIBHOCTU JIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacno3HaBath (U3UYECKHUE SBJICHUS (MPOLIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOU (DU3UKH: JICKTPUYECKasi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MAarHuToOB, JJICKTPOMAarHuTHasT WHAYKUUSA, JEHUCTBUE MArHUTHOIO TIOJISI Ha
MIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
untepdepennusi, audpakuus W MOJApU3alUi CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3phexT (poTod3¢dheKT), CBeTOBOE AaBICHHUE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aroMa BOJOpPOJa, €CTECTBEHHass U HMCKYCCTBEHHas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  cped) W

AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), MCMONb3ysd (U3NYECKUE BEJINYUHBIL:
IIEKTPUYECKUN 3apsl, CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, IEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJs, cwia Ammepa, cuna JlopeHia, MHIyKTMBHOCTH
KATYIIKH, DHEPrUs JJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, NMEPHOJ M YacToTa
KoseOaHuNl B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAMHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOININE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETUUUHAMY,

ONMCHIBATh H3YUYECHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCIOJIb3Ys
bu3nYecKue BEJIMYMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, JJWHA BOJHBI U
4acToTa CBETA, SHEPIUs U UMITYJIbC (DOTOHA, IEPUO]T MOTypacnaga, SHEPIrus CBsI3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHHS W E€IUHMIIbI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIONINE JIAaHHYI0 (U3MUECKYI0 BEIWYWMHY C JPYTUMH BEJIWYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENBHOTO U MapajjieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jlxoyns—JIeHma, 3aKOH 3JEKTPOMAarHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa miia Gororddexra,
3aKOH COXPAHEHHs DHEPruH, 3aKOH COXPAHEHUS HMMITYJIbCA, 3aKOH COXPAHCHMUS
AIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPAaHEHHs] MacCOBOr0 YHCIA, MOCTynarsl bopa,
3aKOH paJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIEIATh HANIPABJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuibl JlopeHna;

CTPOUTh M OIKCHIBATH H300paKEHHE, CO37aBa€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOIr0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OIBIT U POPMYJIHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U HUCIOJIb30BaTh WM3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (PM3UUECKUX BEIMYUH C UCTIOJIb30BAHUEM TPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3yJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUAE TaOMUL W TpadHKOB,
JIeJIaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
NEATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JTaOOPATOPHOTO
000opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJNIB3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 33/1a4u
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMUYUHBI U (POPMYIIHI,
HEOOXOaUMbIC I €€ PElIeHHs, TPOBOJUTh PACUYEThl M OICHUBATH PEATHHOCTH
MOJTY4YE€HHOT0 3HaueHUsI GU3UIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXIACHUN C OMOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PEIICHUH YU€OHBIX 3a/1a4 COBPEMEHHBIE UH(POPMALIMOHHbIE
TEXHOJIOTHH JUIsl TIOMCKA, CTPYKTYPUPOBAaHUs, HHTEPIPETAUUN U IPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHONM HMH(MOPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSICHATh NPUHLMIIBI JCHCTBUS MAallMH, HNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM KU3HU JUISI
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

paboTaTh B TIpynme C BBIIOJHEHUEM pa3MYHBIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PALMOHAIBHO PpacHpelesaTb OO0SI3aHHOCTU U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jejioB H TeM uu@poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Pazgen 1. DU3UKA U METO/IbI HAYYHOI'O 1IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuoreka [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edso0.ru/7f41bf72

Uroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME



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

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpouabusie IIpakruueckue (witepp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
Pazgen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHas 1 1 3 bubmmoreka [JOK
' VHIYKIMS https://m.edso00.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
4.1
DMEMEHTEI KBAHTOBOH OTITHKH 0 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubmorexa [JOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE PO

Hroro no pazneny

15

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 nggg&f{ﬁ)gﬁﬁfﬂcgk
Hroro no pazaeny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 O6o6maromniee IIOBTOPEHHE 4 E;Ifg;;?:;igroullifﬂcgh
Hroro no pazaeny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
ara nudpoBbIe
Nen/m Tema ypoka Kontpoabubie IIpakTnueckue A p
Bcero u3ydyeHusi  obOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
®dusuka — Hayka o npupoje. Hayunsie bubnmnoreka HOK
1 1 05.09 _
METO/Ibl TO3HAHUS OKPYKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Poinb 1 MecTo ¢u3uku B GOPMUPOBAHUHU
2 COBPEMEHHOM E:a HOU Kq; 1TDI/IHIE)I MHpa, B 1 07.09 buomorexa LIOK
P vt P P ' https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIEATCIbHOCTH JIFOICH
MexaHn4ecKoe ABUKEHHUE.

3 OTHOCUTENBHOCTh MEXAHUYECKOTO 1 12.09 bubnunoreka LIOK
nerkeHus. [lepemernienue, CKOpocThb, ' https://m.edsoo.ru/ff0c3508
yCKOpEeHHUE

. bubmuoreka [JOK

4 PaBHOMEpHOE MPSAMONTMHEWHOE IBU)KEHUE 1 14.09 https://m.eds00.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPSIMOJIMHEWHOE 1 19.09 bubmmnoreka HOK
IBHKEHUE ) https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe majeHue. Y CKopeHue 1 21.09 bu6nunorexa LIOK
CcBOOOIHOTO ITaJECHUS ’ https://m.edsoo.ru/ff0c39cc

7 KpuBonunelinoe aBuxenue. J[Brmxenue 1 26.09 bu6nmorexa LIOK
MaTepUalbHOU TOYKHU 10 OKPYKHOCTH ' https://m.edsoo.ru/ffOc3ada
[TpunaIMT oTHOCHTENBHOCTH [ aymes.

8 WHeprmansHble CHCTeMBbI oTcueTa. [1epBblit 1 28.09 bubmorexa I[JOK

P P HeP ' https://m.edsoo.ru/ffOc3be8
3aKkoH HproToHa
Macca Tena. Cuna. [IpuHnmn Eub OK
9 CYIEPIIO3UIMK CHl. BTopoii 3akoH 1 03.10 nosmorexa [

HeroTona st MaTepuanbHON TOUKH

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
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Tpernii 3akoH HbIOTOHA [UIs1 MaTepHUAIIBHBIX

bubnunoreka LIOK

10 .
TOYEK 05.10 https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOro TaroreHus. Cumna bubnuoreka [JOK
11 10.10 _
TsKecTd. IlepBasg KocMHuUecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bub6nmoreka IIOK
12 C .3 I'yka. B .
118 YHpYTOCTH. SaKom L yKa. Bec Teia 12.10 https://m.edsoo.ru/ff0c3el8
Cunna tpenus. Koaddbunuent tpenns. Cuia
13 comn OTI:IBJIeHH;I 0| (11)/1(1) BLI[/I)KGHI/II/II) Tena B 17.10 bubmorexa LOK
P P ' https://m.eds00.ru/ffoc3f76
JKMJIKOCTH WJIM Ta3e
[ToctynarensHoe U BpamareabHOe
14 JBIKEHHE a0COIIOTHO TBEPOTO TeEa. 19.10 bu6nmorexa LIOK
MowmeHT cunbl. ITnedo cuiel. YcnoBus ) https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPAOTO TElIa
Nmnynbc MaTepuaibHONW TOUYKH, CUCTEMBI
15 MaTepUaIbHBIX TOYEK. IMITyIIbC CHJIBL. 2410 bubnunoreka LIOK
3aKOH COXpaHEHMs UMITyJIbca. PeakTnBHOE ' https://m.edsoo.ru/ff0c43d6
JIBIDKCHHE
Pabora 1 mo1HoCTh cuiibl. Knnetnueckas
16 SHeprusg MaTepuaabHoi Touku. Teopema 00 26.10 bubmorexa LOK
p p o p ' https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOM 3Hepruun
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTHs YIpyro neGopMupoBaHHON 07.11 bubmuoreka [IOK
npykuHbl. lloTeHnanbHas sHeprus rena ' https://m.edsoo.ru/ff0c461a
BOJIM3U TTOBEPXHOCTH 3eMIIU
IToTeHnManbHbIE M HENOTEHIIHATIBLHEIE CUIIEL.
CBs13b pabOTHI HEMOTSHITUATBHBIX CHIT C
18 W3MEHEHUEM MEXaHUYECKON YHEPTUA 09.11 bubnmorexa LOK
P ) https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON IHEPTUn
JlabopaTopHas padbora «ccinemoBanue
19 paTopHas p A 14.11

CBsA3U pa6OTLI CHJIbI C UBMCHCHHEM



https://m.edsoo.ru/ff0c3be8
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MEXaHUYECKOM PHEPTUU Tejla Ha IpUMepe
PacCTsKEHUS PE3UHOBOIO KIyTay

20

21

22

23

KonrponsHas pabora o Teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE»

OcHOBHBIE MOJIOKEHUSI MOJIEKYJIIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

XapakTep ABMKCHUS U B3aUMOJICHCTBUS
yacTull BeuiecTBa. Moienu CTpOCHUS ra3oB,
KHUAKOCTEH U TBEPABIX TET

Macca monekyn. KonuuecTBo BemecTsa.
[Tocrosinnas ABoraapo

16.11

21.11

23.11

28.11

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOc4b74

bu6nmmoreka LIOK
https://m.edsoo.ru/ffOc4dc2

24

25

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Llenscus

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

30.11

05.12

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

AOcomtoTHas TemiepaTrypa Kak Mepa
CpPEIHEH KUHETUYECKON SHEPTUU ABUKEHUS
MOJIEKYJI. YpaBHeHUE MeHieneeBa-
Kraneiipona

07.12

bubmmoreka IIOK
https://m.edsoo.ru/ffOc511e

27

28

29

3axon JlanpToHa. ['a30BbIe 3aKOHBI

Jlaboparopnas pabota «Vccrnenoanue
3aBUCHMOCTH MEXIy MapameTpamMu
COCTOSIHUS pa3peKeHHOI'0 Ta3a

H3OHpOHCCCH B UACAJIbHOM ra3€ u ux
rpa(bﬂqecxoe NpeaACTaBJICHUC

12.12

14.12

19.12

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHs dHEprus TEpMOJUHAMUYECKON
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI.
KonngecTBo TemioTs 1 padora.

21.12

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
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BuyTpeHHss dHEprus 0JHOATOMHOIO
UJIeabHOrO Ta3a

bubnunoreka LIOK
31 Byt rertonepesam 26.12 https://m.edsoo.ru/ffoc5c36
VY nenbHas TEII0EMKOCTD BEIIECTBA.
32 Kf)[ E:IC:BZ rTI;IH ZITBI rf BI/IBT];;H;EC enaue 28.12 bubmmorexa LIOK
" . " p penate. ' https://m.edsoo.ru/ff0c5c36
AnmnabaTHblii porecc
IIepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [JOK
33 09.01 _
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatumocTs npolieccoB B mpUpo/ie. 11.01 bubmmoreka [JOK
BTopoii 3ak0oH TepMOJIUHAMUKHI ' https://m.edso00.ru/ff0c6230
35 [Mpunnun nevictus u KI1J[ TermoBoit 16.01 bubnunoreka LIOK
MaIIHHBI ' https://m.edsoo.ru/ff0c600a
36 Iukn Kapuo u ero KITJI 18.01
37 DKOJOTHYECKHE MPOOIEMbI 2301
TETJI0IHEPTETHUKU
38 O6o0maromuii ypok «MosexysapHas 25 01 bubnmnorexa [JOK
¢usuka. OCHOBBI TEPMOTUHAMUKI ' https://m.edsoo.ru/ff0c6938
KonTponbHas pabota mo Teme
39 «M J'IpK s Hzﬂ ¢u3uka. OCHOBBI 30.01 Bubmmorexa HOK
ONICRYIAP ' ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKI
40 [TapooOpa3zoBaHue U KOHAECHCALMSL. 01.02 bubmmnoreka HOK
Hcnapenue u kunenue ' https://m.edsoo.ru/ff0c63b6
41 AOcCOII0THAS 1 OTHOCHUTEIIbHAS BIIAYKHOCTh 06.02 but6mmorexa [IOK
Bo3yxa. HackImeHHbIi map ) https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammueckue u
4 amopdHbIe Tena. AHU30TPOIHS CBOMCTB 08.02 bubnmnorexa [JOK

KpUCTAJUTOB. JKUIKHE KPUCTAILTBL.
CoBpeMeHHbIE MaTepHalIbl

https://m.edsoo.ru/ff0c65f0
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43 [InaBneHne u Kpuctaumu3anus. Y 1enbHas 13.02 bu6muoteka [JOK
TertoTa miasneHus. Cyoaumanus ) https://m.edsoo.ru/ff0c6708
bubnunoreka LIOK
44 VpaBHEHHE TEILIOBOTO GajtaHca 15.02 httos://m.edsoo.ru/ff0c6820
DnekTpu3anus Tei. DIeKTPUIECKUi 3apsi. bubmmoreka [JOK
45 20.02 _
JIBa B AIEKTPUUECKUX 3apsi 0B https://m.edsoo.ru/ffOc6bcc
[IpoBOAHMKY, TUANEKTPUKU U
46 H(E) HOBO HIfKI/I 3aK(I:H COXpaHEHHMs 22.02 bubnxorexa LTOK
IYHPOBOA ' P ' https://m.edsoo.ru/ff0c6bcc
AIEKTPUUECKOTO 3apsiaa
B3aunmopeiictBue 3apsanoB. 3akoH Kyiona. bubnunoreka LIOK
47 8 3 27.02
To4deuHblid EKTPUIYECKUI 3apsi]l https://m.edsoo.ru/ff0c6ce4
Hanps:k€HHOCTD 3JIEKTPUYECKOTO TOJISL.
48 I HI})I WII CYIIEPIIO3H 1/11)1/1 >JIEKTPUYECKHX 29.02 buomorexa LIOK
p “H yrep H - p ’ https://m.edsoo.ru/ff0c6df2
nosiet. JIunum HanpsHKEHHOCTH
49 Pabota cuit 3IeKTpOCTaTHYECKOTO TOJIS. 05.03 bubnnorexa [JOK
[Torenmuan. PasHOCTh MOTEHIHAIOB ' https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U TUIIEKTPUKH B
50 3J'IpeKT I([)CTaTI/ILIeIz:KOM Holjie 07.03 buomrorexa LIOK
P ' ' https://m.edsoo.ru/ff0c7018
JlanexkTpudeckast MPOHUIIAEMOCTh
N bubmuoreka [IOK
51 DnekTpoémkocTs. Konmencarop 12.03 httos://m.edsoo.ru/ff0CT126
OnEeKTPOEMKOCTH INIOCKOT0 KOHJIEHCATOPA. bubmmnoreka HOK
52 14.03
DHeprus 3apsyKEHHOI0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0
53 JIa6opan)pHaﬂ paborta "I/I3Mepe'1'me 1903
AIEKTPOEMKOCTH KOHAEHCATOpa
[IpuHIUI nENCTBHS U IPUMEHEHHE
KOHJICHCATOPOB, KOIIMPOBAILHOTO armapara,
54 3 21.03
CTPYHHOTO TIPHHTEPA. DIIEKTPOCTaATHICCKAS
3amuTa. 3a3eMIIeHHe FIEKTPOnpuOopoB
55 DNEeKTPUUECKUN TOK, YCIOBUS €T0 02.04

cymectBoBaHus. [locrosanbii ToK. Crita



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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
https://m.edsoo.ru/ff0c72c0

toka. Hanpsbxkenue. Conporusienue. 3akoH
OmMa 11 ygacTKa Lenu

56

[MocnenoBarenbHOE, MapaieabHOE,
CMEIIaHHOE COCIMHEHHE IIPOBOIHUKOB.
Jlaboparopuas padota «3yueHue
CMEIIAHHOTO COCTUHCHHS PE3UCTOPOBY

04.04

bub6nmoreka LIOK
https://m.edsoo.ru/ffOc74f0

57

58

59

60

PaboTa 1 MOUTHOCTH 3IEKTPHUUECKOTO TOKA.
3akon Jlxxoynsa-Jlenna

3axon OMa i MOJIHO (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«3mepenne D/1C ucToyHMKa TOKA U €ro
BHYTPEHHETO COIPOTHUBIICHUS

DneKTpOHHAs TPOBOJAUMOCTD TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD COTPOTUBIICHUS
METAJUIOB OT TEMIIEPATYPHI.
CBepXIpOBOIUMOCTH

OneKTpuuecKui TOK B Bakyyme. CBolicTBa
3JIEKTPOHHBIX ITyYKOB

09.04

11.04

16.04

18.04

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c7838

bubnuoreka [{OK
https://m.edsoo.ru/ffOc7ae0

61

[TonynipoBOAHUKH, UX COOCTBEHHAS U
puMecHas MpoBoAUMOcTh. CBoiicTBa p—N-
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI

23.04

bubmmoreka IIOK
https://m.edsoo.ru/ffOc84ae

62

63

DNeKTpUUECKUH TOK B pacTBOpPax U
pacriaBax 3JIeKTPOJIUTOB.
DNEeKTPOTUTHYECKAST THUCCOIHAITHSI.
DIIEKTPOJIN3

DNEeKTpUYECKHUI TOK B raszax.
CaMOCTOSTEIBHBIN U HECAMOCTOSTEILHBIA
pa3psa. Moinnus. [1nazma

25.04

02.05

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c82ba

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

DeKTpudecKue Mpudophl U yCTPOICTBa U

bubnunorexa LIOK
64 UX NpaKkTHUecKkoe npuMmeHenue. [Ipasuna 1 07.05 httos://m.edsoo.ru/FfOcB6fe
TEXHUKH 0€30MaCHOCTH
. bubnuorexa [IOK
65 O6o0maromuii ypok «JIeKTPOINHAMUKAY) 1 14.05 https://m.edsoo.ru/ff0c88be
KonrponsHas pabora o Teme
66 «Qnekrpocraruka. [locrosHHbIN 1 16.05 bubmmoreka [JOK
AJIEKTPUYECKUM TOK. TOKM B pa3iIMyHbIX ' https://m.edsoo.ru/ffOc8a8a
cpenax»»
67 PesepsHblil ypok. KonTponbHas padoTa no 1 2105 Bbu6motreka [JOK
teme "DiekTpoguHaMuKa' ' https://m.edsoo.ru/ff0c8c56
68 PesepBHblIil ypok. O600maromuii ypox mo 1 2305 bubnnoreka [JOK
temam 10 kiacca ' https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoanuectBo yacon JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
[TocTosiHHBIC MATHUTHI 1 UX
B3auMojieiicTBue. MaruutHoe nosie. Bektop bubnmoreka [JOK
1 ) . 1 06.09
MarHUTHOW UHAYKUWUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
UHIYKIUH
MarnuTtHO€E 1oJie TPOBOTHUKA C TOKOM. BuG 10K
noIMoTeKa
2 0O Opcrena. Bzaumoneiicteue 1 .
HBIT JPeTed MoAcHeTEr 07.09 https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue 1 1 13.09 bubnnoreka [JOK
MAarHUTHOTO TOJISI KATYIIKU C TOKOM) ' https://m.edsoo.ru/ff0c98fe
JleiicTBrEe MarHUTHOTO TIOJISl HA TIPOBOJIHUK C
tokoM. Cuiia Amniepa. JlaboparopHas pabota bubnnoreka [JOK
4 g 1 1 14.09
«HccnenoBaHue neMcTBUS IOCTOSIHHOT'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIS HA
5 IBIOKYIIYIOCS 3apsDKEHHYIO yacTuny. Cuia 1 20.09 bubmorexa HOK
yHyro P Y Y ' https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunsl Jlopenia
DnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHUTHOW WH nn. DJ1C
6 P . S/C 1 21.09
WHIYKIIAA. 3aKOH 3JIEKTPOMArHUTHOM
unaykuuu Papanes
7 JlaGopaTtopHas pabota «HcciaenoBanue 1 1 2709 bubnmoreka [JOK
SIBJICHUS DJIEKTPOMArHUTHOM WHITYKIIUH)) ' https://m.edsoo.ru/ff0cal50
8 NunykTuBHOCTD. SIBIEHUE CAMOMHAYKIIUH. 1 28.09 bu6nmoreka [JOK
OJ1C camOMHAYKIIMH. DHEPTUs MATHUTHOTO ' https://m.edsoo.ru/ff0ca600



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
https://m.edsoo.ru/ff0ca600

I1OJIAA KaTylIKHU C TOKOM. BHCKTpOMaFHI/ITHOC
I10JIE

TexHuuyeckue ycTpoicTBa U UX MPUMEHEHUE:
MOCTOSTHHBIE MArHUTBHI, SJIEKTPOMArHUTHI,

9 04.10
AJEKTPOABUTaTENb, YCKOPUTEIN
3JIEeMEHTapPHBIX YACTHI], UHIYKIIMOHHAS [1eYb
10 O6o6mmarmuii ypok «MarauTHoe mose. 05.10 bubnmoreka [JOK
DJIEKTPOMAarHuTHasE MHTYKIHS» ' https://m.edsoo.ru/ffOcab82
KonTtponsnast pabora no Teme «MaruutHoe bubnuoreka [IOK
11 11.10
noJie. DJIEKTPOMarHUTHasE MHIYKIUS) https://m.edsoo.ru/ff0cad58
CBoOOIHBIE MEXaHHYECKHE KOJIeOaHusl.
12 ["apmonnueckue koneOaHusi. Y paBHEHUE 12.10 bubnnoreka [JOK
rapMOHHMYECKHX Kojiebanui. [IpeBpaienue ' https://m.edsoo.ru/ff0caf06
SHEPrUU
JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH IEPUO/Ia MAJIbIX KoJeOaHui
13 P 18.10
rpy3a Ha HUTH OT JIIMHBI HUTH U MacChl
rpy3a»
Koneb6arenbHblit koHTYp. CBOOOIHBIE
AIEKTPOMArHUTHbIE KOJeOaHUs B UeaTbHOM
14 K01€0aTeIbHOM KOHTYPE. AHATOTUS MEXKT 19.10 bubmorexa [JOK
ype. Y ' https://m.edsoo.ru/ffoch820
MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU
KOoJIeOaHUsIMU
®opmyna Tomcona. 3aKOoH COXpaHEHUS
15 SHEPIUH B UICAUTLHOM KOJIe0aTEIbHOM 25.10 bubmorexa [JOK
P ' https://m.edsoo.ru/ffOch9c4
KOHTYpe
[IpencraBienne o 3aTyxaronux KOJIeOaHUSIX.
BriHyX1€HHBIE MEXaHUYECKHUE KOJICOaHUSI. bubmuotexa [JOK
16 y 26.10 1

Pe3onanc. BBIHY)KI[CHHLIC
SJICKTPOMArHuTHBIC KoJiIeOaHMs

https://m.edsoo.ru/ffOcbb86



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

[TepemennsbIit Tok. CuHYyCOMAANBHBIN
MepEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO

bu6mmoreka [IOK

17 08.11
TOKa. AMIUTUTY/IHOE U JEHCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HAYEHUE CHJIBI TOKA U HAIIPSDKEHHS
18 Tpanchopmarop. [IpousBoacTso, nepenava u 09.11
noTpedieHue EKTPUUECKON SHEPTUH '
Y CTpoiiCcTBO U IPAaKTUYECKOE TPUMEHEHHE
19 3IIEKTPHYECKOTO 3BOHKA, TEHEPATOpa 15.11 BuGmmorexa LIOK
p > patop ' https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JIMHUN AJIeKTporepeaay
DKOJIOTUYECKHE PUCKH MIPU IPOU3BOJICTBE
20 >1eKTpodHeprun. KynbsTypa Ucnoabs30BaHus 16.11
AIIEKTPOIHEPT UM B TIOBCETHEBHOM KU3HH
MexaHnueckue BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb 2211 bubnuoreka [IOK
pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. ' https://m.edsoo.ru/ff0cca54
[Tomepeunsbie 1 MPOAOTBHBIE BOJIHBI
3Byk. CKOpOCTh 3ByKa. [ pOMKOCTB 3ByKa. bubnnoreka [JOK
22 23.11
Bricota Tona. Tem0p 3ByKa https://m.edsoo.ru/ffOcccOc
ONEKTPOMAarHUTHHIE BOJIHBI, UX CBOMCTBA U bubnnoreka [JOK
23 29.11
ckopocTsb. [IIkana 3J1eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/ffOccfe0
[TpuHIMIIB PATUOCBSI3U M TEICBUICHHUS.
24 P P 2 30.11
PazButue cpencts cBszu. Pagnonokamus
bu6mmoreka [JOK
25 KonrponbsHas pabora «KonebaHus U BOTHBD 06.12
p p https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeitHOe pacpocTpaHEeHUe CBETa B
26 OIHOPOIHOM cpene. ToueuHblii HCTOYHUK 07.12 bubnnorexa [IOK
AHOP pexe. ' https://m.edsoo.ru/ff0cd350
cBera. JIyu cBera
OTtpaxeHnue cBeta. 3aKOHbI OTPAKEHUS
N bubmuorexa [JOK
27 cgeta. [locTpoenne n300paxkeHU B IIIOCKOM 13.12

3epKaie

https://m.edsoo.ru/ff0cd4e0



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
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

[Ipenomnenue ceta. [lonHoe BHyTpeHHEE

. bu6mmorexa [IOK
28 orpaxkenue. IIpenenbHplii yro IoJIHoro 14.12 httos://m.edsoo.ru/FfOcd7f6
BHYTPEHHETO OTPaKCHUS
JlaboparopHas padota «3mepenue bubnmoreka [JOK
29 20.12 _
MoKa3aTelisi MPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [Toctpoenne n300paxxeHui B TNH3E.
30 dopmyna TOHFI)(Of/'I JIUH3BI gBeaneHHe 21.12 BuGmmorexa LIOK
MY ' ' https://m.edsoo.ru/ffOcddle
JIMH3BI
31 Ha6uopaTopHa;1 pa60Ta: «MccnenoBanue 2712
CBOMCTB M300paKEHUH B JIMH3AX)
Hucnepcus cBeta. CloKHbIN cocTaB 6€710ro
32 ceera. I[ger. JlabopatopHas paboTa 28.12
«Halnronenue nucnepcuu cBeTay
Wntepdepenmus creta. Audpakius cBera. bubnuorexa [JOK
33 ) 10.01 ,
JudpaxkuonHas pemeéTka https://m.edsoo.ru/ffOced22
34 [Tonepe4HOCTh CBETOBBIX BOJIH. 11.01 bubnuoreka [IOK
[Monspuzanus ceeTa ' https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpuOOPHI U YCTPOMCTBA U 17.01
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH KJIACCHUYECKOM
36 MiX&HEKI/I %OCT 7aThl CHIEIMALHON TeOpHH 18.01 bubmmoreka LIOK
' Y t P ' https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIBHOCTH
OTHOCUTETHHOCTh OJTHOBPEMEHHOCTH. bu6mmorexa [IOK
37 24.01 ,
3ameyieHre BpEMEHH U COKpaIeHUE JJTUHBI https://m.edsoo.ru/ffOcfad2
DHeprus ¥ UMIYJIbC PEISITHBUCTCKON
38 '—IaCTI:/I bl CBSISI)yMaC(I:)BI C DHepruei u 25.01 Bubmiorexa LIOK
Hl P ' https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS ITOKOS
39 KonTtponbHas padora «Ontuka. OCHOBBI 3101 bubnnorexka [JOK

crenuagabHOM TCOPHUU OTHOCUTCIILHOCTHU»

https://m.edsoo.ru/ffOcf6f0



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
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

40 ®otonbl. Dopmyna I[1nanka. DHeprus u 01.02 bubnnoreka [HOK
UMITYIIbC (GOTOHA ' https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue pororddexra. 07.02 bubnmoreka [JOK
Omnbitel A. I'. CToneroBa ' https://m.edsoo.ru/ffOcffc4
3ako otodddekra. YpaBHeHue
42 SﬁHU}i’TeEH; nq;(bq)ofoa(b(geifaH:K acHas 08.02 bubmiorexa LIOK
8 P ' https://m.edsoo.ru/ff0d015e
rpanuna» porodddexra
43 JaBnenune cBera. OnbiTel [1. H. JIeOGenena. 14.02 bubmuorexa [JOK
XuMHUYecKoe JEHCTBUE CBETA ' https://m.edsoo.ru/ff0d04a6
TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE
44 npuMeHeHue: (poTolsieMeHT, (HOTOIaTUHK, 15.02
COJIHEUHas1 ObaTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme «JIEMEHTBI 21.02 bu6mmoreka [IOK
KBAHTOBOM ONTHKH ' https://m.edso0.ru/ff0d0302
M T .0
46 Pescpibapza 0 pacoosto c1acTH 2202 ~ Duomiorexa LOK
e3epOOpA p t ' https://m.edsoo.ru/ff0d091a
ILtanerapHast Moaenp aToMa
bu6mmoreka [JOK
47 Hocrynatsi bopa 28.02 https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornouieHue GOTOHOB MPH
48 - TOMa C oni{oro (bOBHﬂ 3Hepr1/11/1 29.02 bubmorexa LIOK
fep exoneva g P P ' https://m.edsoo.ru/ff0dOafa
Ha Apyrou. Bunsl cnektpos
BonHoBsie cBoiicTBa yacTull. BoHs! e
bpoiinsa. KopryckyisspHO-BOIHOBOI bubnuoreka [IOK
49 06.03 ,
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE https://m.edsoo.ru/ff0d0ca8
U3ITydeHUe
O .0
TKPBITHE PAIMOAKTUBHOCTU. OTIBITHI Bu6mrorexa [OK
50 Pesepdopa 110 OIpeIeeHHIO COCTaBa 07.03

pPaaAnOaKTUBHOI'O U3JTYUCHUS

https://m.edsoo.ru/ff0d0fd2



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

o1

52

53

54

55

CgoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.
BrusiHre pagrioaKTHBHOCTH Ha JKUBBIC
Opra’Hu3Mbl

OTKpBITHE TPOTOHA U HEUTpPOHA. I30TOIbI.
Anbda-pacniaz. DIEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacman. ["amma-
U3ITy4yeHUe

DHeprus CBS3U HYKIIOHOB B siape. SaepHbie
peakuuu. Snaepubiii peaktop. [Ipodiemsr,
MEPCIIEKTUBBI, IKOJIOTUYECKUE ACTIEKTHI
AJIEPHOMN YHEPTETUKH

OnemeHTapHble YacTUlibl. OTKpbITHE
O3UTpOoHA. MeToabl HaOIOACHUS U
perucTpaiyy 3JIeMEHTAPHbIX YaCTHII.
Kpyrasiii cron «®@yHaameHTanbHbIe
B3auMoJieiicTBus. EnuHCcTBO pr3nueckoit
KapTUHBI MUPA»

Bun 3Bé3gnoro Heba. Co3Be3aus, spkue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE JBUKEHUE.
ConneyHas cuctema

13.03

14.03

20.03

21.03

03.04

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

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

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

56

Comune. ConHeyHas akTUBHOCTE. VICTOUYHUK
sHeprun CoJiHIIA U 3BE3]T

04.04

57

3BE3/1bI, UX OCHOBHBIE XapaAKTEPUCTUKH.
3BE3/1bI ITIABHOI MOCIIEI0BATENIbHOCTH.
Bnytpennee ctpoenue 38€31. COBpeMEHHbIE
MPEJICTaBICHUS O MPOUCXOXKIECHUH U
sBomonu CoJHIIa U 3BE3]

10.04

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxxenue u neuxxenue ConHua B
["amaktuke. I'anakTukn. Y€pHbIe IbIPHI B
A/1pax rajJakTUK

11.04



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

59

60

Bcenennas. Pa3z6eranue ranaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe n3inyyeHue.
MeraraiakTuka

Hepemennsie mpo0ieMbl aCTPOHOMUU

17.04

18.04

61

62

63

64

KonTponpHas padora «DJ1eMeHTHI
ACTPOHOMMH U aCTPOPUIUKI»

O6o06matromuii ypok. Poib ¢pusuku n
ACTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COITTATLHON M DTHUYESCKOMN
chepax nesaTeIbHOCTH YeJIOBEeKa

O6o6maromuit ypok. Poib u Mmecto pusuku
U aCTPOHOMHUH B COBPEMEHHOMN Hay4yHOU
KapTHHE MHpa

O6o6maromuii ypok. Ponb ¢puznyeckoit
TeOpuHr B (POPMUPOBAHHMH IIPEICTABICHHUH O
(bU3HYECKOM KapTHHE MUPA

24.04

25.04

02.05

08.05

65

O6o06maromuii ypok. Mecto ¢pusudeckoit
KapTHUHBI MUPA B 001LEM STy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O
npupojie

15.05

66

67

68

PesepBHBI ypok. MarHuTHOE 10JI€.
DNeKTpOMarHuTHAs MHIYKIIHS
PesepBHbIil ypok. Ontuka. OCHOBBI
CIEUAJIBHON TEOPUH OTHOCUTEIIBHOCTH

Pesepnsiit ypok. KBanroBas ¢usuka.
DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU

16.05

22.05

23.05

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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