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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOrO ypOBHS Ha YPOBHE CpPEIHEr0o OOIIETo
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copepxanue mnporpaMmbl 1O (U3MKE HAOpaBiI€HO Ha (QOPMUPOBAHUE
€CTECTBEHHOHAYyYHOM KapTUHbl Mupa oOyvaromuxcss 10-11 xmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, @ TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pEAM3alMH MEXKIPEAMETHBIX
CBA3€l (U3MKM C ECTECTBEHHOHAyYHbIMU Y4e€OHbIMU MpeameTamu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

- IJIaHUpPYEMbIE Pe3yJIbTaThl OCBOEHUS Kypca (u3nKu Ha 0a30BOM YPOBHE, B TOM
YuClie IPEMETHBIE PE3YIbTAThI 10 ToAaM 00yUYeHHUS;
- coziepkanue yaeOHoro npeamera « Pu3nkay 1mo rojgaMm oOydeHusl.

®du3rka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPUPOAbI, BHICTYINAas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuM 00 okpyxkaromiem mupe. IkoapHBIN Kype PU3NKU — cHCTEeMOOOpa3yromuii
JUISL €CTECTBEHHOHAYYHBIX y4EOHBIX MPEIMETOB, MOCKOJIbKY (PHM3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHWM, M3yd4aeMbIX XUMHUEH, OHOJIOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIYYEHHUsS] HOBBIX MATEpPHaOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yuenne  Qu3uku  BHOCUT  OCHOBHOM  Bkjiag B (GOpPMHUpOBAHUE
€CTECTBEHHOHAYYHON KapTHHbI MHUpa oOydarouiuxcsi, B (GOpMHpPOBAHHUE YMEHH
MPUMEHSATh HAYYHBIM METOJ TIO3HAHWS TIPH BBINIOJIHGHUH UMH YYEOHBIX
VCCIIEIOBAaHNM.

B ocHOBy Kkypca (usuku ais ypoBHS CpeaHEero ooOmero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK IPUHIMUIBI €r0
MTOCTPOCHMUS.



Hoes yenocmunocmu. B COOTBETCTBUM C HEH KypC SBIIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJJACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn eenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuan Kypca (GU3UKH
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzainus mpearnosiaraeT HCIOJIb30BaHHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess  npuxnaounou  Hanpaenennocmu. Kypc dusuku mnpeamnonaraet
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonoeuzayuu peanusyercss TMOCPEACTBOM BBEIECHUSA SJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke O0CYXKIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU DJIEMEHTAMU Kypca (U3MKH Ha YPOBHE CPEIHEr0o OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (PU3NUECKON Teopuu, poiu pyHAaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpUM, [JIsi OMNHCAHUS E€CTECTBEHHOHAYYHBIX SBICHUW U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOAXO0A B Kypce (PM3HKH peanu3yercs Mpexkae
BCEr0 3a CUET OpraHU3allMHh IKCIEPUMEHTATBHOU AESTENIBHOCTH O0YYaroIIUXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
pakTUYECKUX padoT. BeigeneHne B yka3aHHOM IepedyHe 1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCI YMEHHSIMHU MPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAENSETCs PEIICHUIO PACUETHBIX U KAU€CTBEHHBIX 33/1a4.
[Ipu 5TOM 117151 pacUETHBIX 3aJ1a4 MPUOPUTETOM SABJISIOTCS 3314l C SBHO 3aJJaHHOU
bu3nyeckoil MOJENbl0, TO3BOJSIONIME NPUMEHATh HW3YYEHHBIE 3aKOHBI H



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpYys 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUECKUX SBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu DPIOC COO k MarepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHOHAy4YHOro IukiIa. B kabuHeTe (PU3MKM JTOJDKHO OBITH
HeoOXouMoe J1abopaTopHOoe OOOpYy/IOBaHUE [l BBINOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpanoHHoe 000pynoBaHue GOPMHUPYETCS B COOTBETCTBUH C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (U3UKE KIIOUEBBIX JACMOHCTPAIUHA IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe o00opyaOBaHHE IS YYEHWYECKUX TMPAKTUYECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETLHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOpATOPUIA.

OCHOBHBIMH HeJSAMM H3y4€HHs] PU3UKHU B 00LIEM 00pa30BaHUHU SBIISIFOTCS:

- ¢opMHUpOBaHUE WHTEPECA M CTPEMIICHUS OOYJaIOIMUXCs K HAYYHOMY H3yYCHHUIO
MPUPOIBI, PA3BUTHE WX UHTEIUIEKTYATBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

- pa3BUTHE TMPEJCTABICHUN O HAYYHOM METOJIe TMO3HAaHWS U (opMHUpOBaHUE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SBIICHUSIM;

- (opmMupoBaHME HAYyYHOTO MHPOBO33PCHHS KaK pe3ysbTaTa W3Y4YeHHUS OCHOB
CTPOEHHUS MaTepuH U PyHIaMCHTAJIbHBIX 3aKOHOB (DHM3HKH;

- (popmupoBaHue ymMeHUN OOBACHSTH SIBICHHS C WCIIOIH30BAaHWEM (DU3UIECKUX
3HAHWM W HAYYHBIX JOKA3aTEIbCTB;

- (dopMHpOBaHHE TPEJACTABICHUH O poyu GU3NKKA I Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3TuX Lejed o0ecreuynBaeTcs pPEelIeHUEM CIEAYIOUIMX 3a4a4 B
mpoliecce n3ydeHus Kypca GU3NKy Ha YPOBHE CPETHETO O0Iero 0Opa3oBaHMS:



- MpUOOpETEeHUE CHUCTEMBbl 3HAHUUW 00 OO0ImHUX (PU3NUECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpUAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISpHYHO  (DHU3UKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKY;

- (popmupoBaHHE yMEHUH NPUMEHATH TEOPETHUECKHUE 3HAHUS i1 OOBSICHEHUS
(¢u3nyeCKuX SIBICHUNH B MPUPOAE U JUIsl NPUHATUS NPAKTHUECKUX PELICHUH B
MMOBCEHEBHOM JKHU3HMU;

- OCBOEHHME CMOCOOOB PEIICHUs PA3UYHBIX 337a4 C SBHO 33JlaHHON (U3UYECKOM
MOJIEJIbIO, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (PU3NUECKON
MOJIEJIH, aJIeKBATHOM YCIIOBUSM 3a]1a4H;

- IOHUMaHUe (PU3NYECKUX OCHOB U MPUHLIUIIOB JEHCTBUSI TEXHUUECKUX YCTPOICTB
Y TEXHOJOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEAY;

- OBJIAJICHHE METOJaMH CaMOCTOSITENIBHOTO IUIAHHUPOBAHUSA M IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHaiM3a M MHTEepOperauuu uH(pOpMalu,
OIIPEIENICHMS TOCTOBEPHOCTH ITOJIyYEHHOTO pE3yJIbTaTa;

- CO3/IaHHE YCJIOBHM 1Ji1 pa3BUTHS YMEHHH TNPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE CpPEAHEro OOLIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamme mno (u3uke MepedeHb JadopaTopHbIX U
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM WMHAMBHIYaJIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®uszuka — Hayka o npupoje. Haydunbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (u3MUECKUX SBICHUN W mpoiieccoB. HayuHble THIOTE3HI.
dusnyecKkue 3aKOHbl U TEOPUHU. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u Mecto ¢usuku B GOpMUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOTOBbIE W LU(PPOBBIE UBMEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHbIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBHKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUSI.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeIHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) U
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpsIMOJIMHEWHOE nBIKeHue. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeintHoe  nBuxeHue. JIBH)KEHHME  MATEPUAIIBHOM  TOYKH IO
OKPYKHOCTH C IMOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JTUHEHHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETa, WILTIOCTPALMS KMHEMATHUYECKUX XapaKTePUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B PA3pEKEHHOM NPOCTPAHCTBE.

Habnronenne paBuxkeHUs Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY U
TOPU30HTANIBHO.



N3mepenne yckopeHus CBOOOTHOTO TaACHMUS.

Hamnpagiienne ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO JIBHKEHHUS C LEJIBIO ONPENEICHNU MIHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHUST MEXIY IYTSIMH, IPOMJICHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutensHOCTH  ['amumest.  IlepBeid  3akoH  HproToOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [IpuHuun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemMupHoro TtAroreHus. Cuna Tsokectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenwne. Bunbl Tpenus (mokos, ckonbxkenus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COJIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENBHO OCU BpauieHus. llnedo cumbl. YcinoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHu4eckrue yCTpOWCTBA M MPAKTHYECKOE TPUMEHEHUE: TMOIIINITHUAKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MTOIBEME U TTAJICHUM.

CpaBHEHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBeCHUs TBEPAOTO Telia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HHMKAIOIIUX B MPYXUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanne ycloOBUM paBHOBECUS TBEPAOTO TENIA, HMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbe MaTtepuanibHOM TOYKM (Telia), CHUCTEMbl MATEPUAIBHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHITBI.

Kunernueckasi sHeprus matepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenmanbHas DHEPTUSA YIIPYro
nedbopmupoBaHHor  npyxkuHbl.  [loTeHlManpHass SHeprusi Tejla  BOJIU3H
MOBEPXHOCTH 3€MJIH.

[loreHuuanbHple W HENOTCHUHWAIbHBIC  CHJIBL. CBsi3b  paboOThI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHndeckrue yCTpOMCTBAa M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydenne aOCOJIIOTHO HEYIPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsizu pabOTHI CUJIBI ¢ U3MEHEHHEM MEXaHWYECKOW DHEPrUu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mozenell. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmneparypa u e€ maMmepenue. lllkana temmneparyp
Lenbcus.



Mopens  wupeanbHoro ra3a. (OCHOBHOE€  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOM TEOpUM HJACANIbHOTO raza. AOCOJIIOTHas TeMmIlepaTrypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe MpenCcTaBICHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue YyCTpoOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME AUCKPETHOE CTPOEHUE BellecTBa, (oTorpapuu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbIThl 110 U PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSIHUS UICAIBHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3yXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y IMapaMeTpaMu COCTOSIHHS Pa3peKeHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxu

TepMmonnHamMuueckass cUCTEMA. BHYTpEHHsIsI dHEpPrusi TEPMOAMHAMUYECKON
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeJibHasl TEIIOEMKOCTh BEIlleCTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 00 amgmabarHoMm mporecce. [lepBbIii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  MammHbl.  [IpuHOMOBI  AEWCTBHS — TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JEUCTBUS. DKOJIOTMUECKUE MPOOIEMbl TEMI0IHEPTETUKHU.



TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH SHEPruM Tejla TpPU COBEPIIEHUU PalOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue s¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEO JEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneiT 10 aanabaTHOMY paCHIMPEHUIO BO3ayXa (OMBIT € BO3YIIHBIM
OTHHUBOM).

Mopnenu mapoBoil TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPAHMSI, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeujecmea. Pazoswvle nepexoonl

[TapooOpa3zoBanue u koHjaeHcanusa. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwllieHHbld map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeJbHasl TerioTa miasieHus. Cyoaumanus.

YpaBHeHuUE TEII0BOTO OanaHca.

TexHuyeckne yCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX TapOB.

Kunenue npv NoHWKEHHOM JIaBJICHUU.

CriocoObI n3MepeHus BIAKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepeHrne 0THOCUTENbHOM BIIa)KHOCTH BO3AYXa.

Paznen 4. JaekTpoauHaMuKa

Tema 1. Inekmpocmamuka

OnexTpuzauus Ted. OJEKTpUYeCKUid 3apsia. J(Ba BHIA SIEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil SIEKTPUUECKUN 3apsil.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TIOJISL.

PaGoTa cuit anekTpocrarnyeckoro moss. [lorennuan. Pa3HOCTh MOTEHITMATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHzneHcarop. DIeKTpOEMKOCTh TIOCKOTO KOHJEHCATOpA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh 3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOWAIU
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKeHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKUA TOK. YCJIOBUS CYLIECTBOBAHUSA DSJIEKTPUYECKOIO TOKAa.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBICHUE. YIEIbHOE CONPOTHUBJIECHUE BEILECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH Jlxoyns—Jlennma. MoniHocTb
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIIAasi CUJIa U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOAUMOCTH  TBEPABIX  METAUIOB.  3aBUCHMOCTh
COTNIPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKH. CobGcTBeHHas u MpUMecHast MPOBOAUMOCTD
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DNeKTpUYecKuidi TOK B  pacTBOpaX M  paciuiaBax  AJIEKTPOJUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpuueckuidi TOK B razax. CaMOCTOSITETbHBIA M HECAMOCTOSITEIbHBII
paspsa. Monunus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: amIIepMeETp,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHbIE IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTUBJICHUS LWIMHIPUYECKUX INPOBOAHUKOB OT JUJIMHBI,
IUIOIIAH TOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpssmMoe wu3MepeHHE DIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3neKTpOABMKYILIEH CHIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHS B 10 Kjacce OCyIIECTBIISETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnovle nonamusi, CBS3aHHbIE C W3YYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CHCTEMbl ypaBHEHUH, JIMHEWHas (QyHKIus,
napabona, runep0osia, uxX rpauKku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexannyeckoe IBIKEHHUE B XUBOW mpupoje, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHU3MOB (BHU[bI TEIJIONEPENAYH, TEMIIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOJIUTHUYECKAS IAUCCOLMALINS,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE NBMKEHHM C HCIOIb30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUraTeidb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllMTa, 3a3eMJICHUE DJIEKTPOnpuOOpoB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

IlocTossHHBIE ~ MarHATHL.  B3auMonelWcTBHE  INOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe moJie TIPOBOAHHUKA C TOKOM. KapThHa JMHUNA WHIYKIUA
MAarHuTHOTO TOJI JUIMHHOIO IIPSAMOIO IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib M HampaBiieHUE. [[BUKeHUE 3apsKEHHOW YaCTUIIbI
B OJTHOPOJIHOM MarHUTHOM MoJie. Pabota cumsl Jlopenia.

SIBieHue 3IEeKTpOMarHUTHOM MHAYKUMHU. [loTOK BekTOpa MAarHUTHOMU
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »siekTpuueckoe IMoje. OJNEKTPOABMXKYIIAS Cujla HHAYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS IOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HME CaMOMHAYKUMHU. OJIEKTPOABWXKYINAS  CHIIA
CaMOWHIYKLINH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOWCTBA H MPAKTUYECKOE NPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHHUTHI, JJIEKTPOIBUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh AJIEKTPOABUKYIIECH CUJIbI MHAYKIIMA OT CKOPOCTH WU3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yueHre MarHuTHOTO MOJIS KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenpHass  cucrtema. CBoOOIHBIE  MEXaHMYECKHE  KOJIEOAHMS.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUSI B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienre o 3aTyxawIUX KoJjieOaHUsIX. BbIHYXJICHHbIE MEXaHUUECKUE
koJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennpii TOk. CHHYCOWJANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBojacTBo, nepeaadya U NOTPeOJIECHUE DIICKTPUICCKON
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: JIIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanre napamMeTpoB KoJIeOATENbHOW CHUCTEMbl (MPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHc mnpu MOCAEAOBATENIBHOM COEJUHEHUM PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH MEPUOJIa MaJIbIX KOJEOAHHWM Ipy3a Ha HUTU OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHnue IMEPEMEHHOIO TOKa B LENH W3 MOCIEAOBATEIIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexanuueckue BOJHBI, ycloBusA pacnpoctpanenus. Ilepuwoa. CkopocTh
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS M3TYyYEHUS AJIEKTPOMATHUTHBIX BOJIH.
B3aumHuas opuentanusi BektopoB E, B, V B anekTtpoMaruutHoil BosnHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 31€KTPOMATrHUTHBIX BOJH. [IpuMEHEHuEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpOHMCTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAasl JIMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmrogenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnrogenue cBsi3M I'POMKOCTM 3ByKa M BBICOTBI TOHA C AMIUIMTYAOW M
4acTOTOU KoJeOaHuH.



Hccnenosanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakCHUE,
peIOMJICHUE, TTOSIpU3ans, Tudpakius, THTepdepeHITH.

Tema 3. Onmuka

['eomeTpuueckas onTtuka. [IpsAMOIMHENHOE pPAcHpPOCTPAaHEHUE CBETAa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxenue cBeta. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue nM3o0pakeHHil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI TPeIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. LBer.

ColOuparome u pacceuBaromue JnH3bl. ToHkas nuH3a. DokycHoe
paccTosTHUE W ONTHYECKas cuiia TOHKOW JuH3blL. [locTpoenue uzoOpakeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble HMCTOYHHKHU.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakuvonHas pemérka. YcJIoBUE HaOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckne yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHWE: OYKH, JIyla,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssmMonuHEHOE pPACHpPOCTPAHEHUE, OTPAXKEHUE W NPEIOMIIEHHE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mogenn MUKpPOCKOITA, TEJIECKOIIA.

Habmronerne natepdepeHIy CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TomydyeHnne cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Toy4yeHune ciexkTpa ¢ mMOMOIIBI0 TUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonivl



W3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3zaea 6. OcHOBBI ClIeHAJIBHOM TEOPHU OTHOCHUTEIHLHOCTH

['panuubl  NPUMEHHMMOCTH  KJIACCHMYECKOW  MexaHuku.  lloctynarer
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U COKpAILEHUE
JUTUHBI.

DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13p Macchbl C 3HEPTUEN U UMITYJIbCOM PENSTUBUCTCKONW YaCTHUILbl. DHEPIHUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. Popmyna [lnanka cBs3u 3Heprun POTOHA C €T0 YaCTOTOU. DHEPIHUs
U UMITYJIbC (POTOHA.

OtkpeiTre U uccaeaoanue porodpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHruecKkue yCTpOMCTBA M MPAKTUYECKOE MNPUMEHEHHE: (HOTOIIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1or¢h(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuro o -4acCTHIL.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJI0PO/Ia.

BosHoBbIe cBolicTBa yactui. Bosnsl ne bponnsa. KopnyckynsspHo-BoaHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHWCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Llemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHEH4aToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEpUMEHTBI, JIOKa3bIBAIOIINE CIOKHOCTh CTpPOEHHS sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o ompeneneHuto  cocTasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA W HeWTpoHa. Hykionnas monens siapa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sajapa. M30Tormsl.
Anb(a-pacnan. OJIEKTPOHHBII M MO3UTPOHHBIA Oerta-pacman. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlegekt Macchl siapa.
S nepHble peakunu. Jlenenue u CUHTE3 sIEp.
SAnepuwiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiaeMbl M MEPCIICKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.
TexHuyeckue yCTpoOMCTBA M NMPAKTUYECKOE IIPUMEHEHHE: T03UMETpP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii akcnepumenm, nabopamopuvie pabomul
HccnenoBanue TpeKoB YacTUIL (M0 TOTOBLIM (oTOrpadusim).

Pa3znen 8. JjeMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

Otanbl pa3BUTHUS acCTpoHOMUU. [IpuKiiagHOE U MUPOBO33PEHUECKOE 3HAUYECHUE
aCTPOHOMMUH.

Bun 3Bé3gHoro HeOa. CosBesnusi, SpKue 3BE3[bI, IUIAHETHI, UX BUIUMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConneuyHas akTUBHOCTb. Mcrounuk sHepruum ConHua u 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOW MOCJENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama ['anaktuka. Ilonoxxenne u nBwxkenue ConHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HEBOOPYKEHHBIM TJ1a30M C HUCMOJb30BAHHEM KOMIIBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maroiee MOBTOPEHUE

Ponr Qusuku u acTpOHOMHMM B JKOHOMHUYECKOH, TEXHOJIOTHYECKOH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(dbu3nYecKoil KapTHUHBI MHpPA B OOIIEM PsIIy COBPEMEHHBIX €CTECTBEHHOHAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBI3H

Nzyuyenue kypca ¢uszuku 6a30BOro ypoBHs B 11 Kitacce oCyiecTBisieTcs ¢
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nousimusi, CBI3aHHbIE C W3YyYEHUEM METOAOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: peUIEeHUE CHUCTEMBl YpPaBHEHUH, TPUTOHOMETPUYECKHE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJICNICHHE TUTONIAIN TIIOCKUX (PUryp u 00bEma Tel.

buonoecusa: snextpuueckue SBIEHUS B JKUBOW MpuUpPOJE, KoseOaTenbHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAILUIMYECKAS] CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHUTHBIE TIONIOCa 3€MJIM, 3aJIeKH MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JIMHUAW DIIEKTPONIEpEAad, TEHEpaTop IEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAS I€4Yb, pajap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOTI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yudeOHoro mnpeamera «®dusumka» Ha ypoOBHE CpEIHEro OONIEero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yNIbTaThl OCBOCHHS yueOHOro npeaMera « OU3nKay J10IKHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOY4YarOUXCA PYKOBOACTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIeCTBa, pPACHIUPEHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:
- c(hOPMUPOBAHHOCTh TPAXKIAAHCKON IMO3ZUIIMH OOYYAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;
- NOpUHATHE  TPATUIUOHHBIX  OOIIEYETOBEYECKMX  TyMAHUCTHYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;
- TOTOBHOCTb BECTHM COBMECTHYIO JESATEIBHOCTh B HHTEPECAX TIPAXKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aliy;
- YMEHUE B3aUMO/ICHCTBOBATh C COLIMAIILHBIMU UHCTUTYTaAMU B COOTBETCTBHUH C UX
(GYHKIUSMH 1 HA3HAYCHHUEM;
- TOTOBHOCTbh K TYMaHUTAPHOUN U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:
- chopMUPOBAHHOCTH POCCUICKOM TPAXKTAHCKON HICHTUYHOCTH, TATPUOTH3MA;
- I1IEHHOCTHO€ OTHONIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTUXKEHUIM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:
- chopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHUS;
- CHOCOOHOCTH OIICHMBATh CHUTYaIllMI0 M TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;
- OCO3HAHME JTMYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTHYECKOT0 BOCIIUTAHMS
- ACTETUYECKOE OTHOLIEHWE K MHPY, BKJIIOYAs 3CTETHUKY HAYYHOI'O TBOPYECTBA,
npUCyIIEro (pU3nYecKoi HayKe;

5) TpyA0BOr0 BOCIIHTAHUSI:



- UHTEpPEC K pa3iIuyHbIM chepaM mpodhecCHOHANBHOM ASSITebHOCTH, B TOM UYHCe
CBSI3AHHBIM C (U3MKOW M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBINH BBHIOOD
Oynymei mpodecCuu 1 peaaTn30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TIAHBI;
- TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHHI0O M CcaMOOOpa3oBaHHUIO B 00JACTH
(U3HUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rNYecKOro BOCIIUTAHUS
- c(hOopMHPOBAHHOCTh 3KOJOTHYECKOW KYJIbTYpbl, OCO3HaHHE TIJI0OATBEHOTO
XapakTepa dKOJIOTHYECKHUX Mpodiiem;
- IUTAHAPOBAHUE M OCYIIECCTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;
- pacHIMpEHUE OIbITA IEATEIBHOCTH JKOJOTHYECKOM HANPABICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 110 (PU3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:
- c(hopMHpPOBAaHHOCTP MHUPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;
- OCO3HAaHME LIEHHOCTH HAy4YHOU JEATEIBHOCTH, TOTOBHOCTH B MPOLIECCE U3YUCHHUS
(GU3MKKH  OCYILIECTBISATh MMPOEKTHYI0 M  MCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHIUBUYAJIHO U B TPYyIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
ba3zoBble Jlornueckue JaeiicTBuA:
- CaMOCTOSITENLHO (POPMYJIUPOBATH U aKTYaJIU3UPOBATh MPoOJIeMy, paccCMaTpuBaTh
€€ BCECTOPOHHE;
- ONpPENEeIsITh UEJH JACATEIBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPHUU UX
JIOCTHIKCHMS;
- BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B PACCMATPUBAEMBIX (PU3MUECKUX
SIBJICHUAX;
- pa3pabaTbIBaTh IUIaH PEHICHUS MPOOJIEMBbI C Y4YETOM aHajdnu3a HMEIOITUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
- BHOCUTh KOPPEKTHUBBI B JIESITEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJbTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIBHOCTH;
- KOOPJIMHHUPOBATH M BBIMOJIHATH padOTy B YCIOBUAX PEATbHOTO, BUPTYAIBHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;
- pa3BUBaATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
- BJAQJETh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMM MOHATUSIMH M METOAAMU
buznuecKoil HayKu;



- BIAJCTh HAaBbIKAMHU Y4YEOHO-MCCIIEOBATEIBCKON U MPOEKTHON NEATEIbHOCTH B
o0nactu (PU3UKH, CIMIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIEHOMY IOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;
- BJAJeTh BHUJIAMHU JIEATEIBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHHS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;
- BBISIBJISITH TNPUYMHHO-CIICJICTBEHHBIE CBS3M U AaKTyalIM3UpoBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIUTh ApryMEHThl JIsl J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;
- aHaJTM3UPOBAThH MOJYUYEHHBIE B XOJI€ PEIICHUS 3aa4d PE3yJIbTAThl, KPUTUIECCKH
OLIEHUBATh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCIIOBUSX;
- CTaBUTh MU (OPMYJIUPOBaTH COOCTBEHHBbIE 3agaud B 00pa30BaTENIbHOM
JeSITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;
- TaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;
- yMeTb TIEPEHOCHTh 3HaHWS MO (HU3UKE B MPAKTUYECKYI0 O0OJaCTh
KHU3HECITSIbHOCTH;
- YMETb UHTErPUPOBATh 3HAHUS U3 PA3HbIX IPEIMETHBIX 00IacTel;
- BBIZIBUTATh HOBBIE UJIEH, IPEIaraTh OpUTHHAJIbHBIE TIOJIXO/Ibl U PELICHMS;
- CTaBUTH IPOOJIEMBI U 33a]1a4H, AOMYCKAIONINE aTbTEPHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaumeii:
- BJIQJCTh HaBBIKAMU NOJy4YeHUS HHPOpMaluu (PU3NYECKOr0 COACpKAaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNi0 MHPOPMAIUMU pPa3IMYHBIX BHUIOB U (opm
NIPEICTaBICHNUS;
- OIICHUBATh IOCTOBEPHOCTH MH(POPMAIINH;
- UCIIOJIb30BaTh CPEACTBAa MH()OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHMU3AllMOHHBIX 3aJa4 C
cobOoieHueM TpeOOBaHUN HJProHOMHUKH, TEXHUKH O€30MacHOCTH, THUTHEHHI,
pecypcocOepexeHusi, MPaBOBbIX W ATUYECKUX HOPM, HOPM HH(DOpPMAIMOHHON
0e30IacHOCTH;
- CO371aBaTh TEKCThI (PU3NUYECKOTO COAEPKAHUS B PA3IMUYHBIX opMmaTax ¢ yuéToM
Ha3HauYCHUS WH(DOPMAIMU U 1IEJIEBOM ayIMTOPHUH, BHIOMPAS ONTUMAIBHYIO (GopMy
NPEJICTABICHUS U BU3YyaTH3aIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:
- OCYUIECTBJIATH OOIIEHUE HA YPOKaxX (PU3UKU U BO BHEYPOUHOU ACSITEIbHOCTH;
- pacrno3HaBaTh MPEANOCHIIKA KOHQIMKTHBIX CUTYyallUd U CMSATYaTh KOH(JIUKTHI;
- Pa3BEPHYTO M JIOTMYHO M3Jararb CBOIO TOYKY 3pEHMS C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;



- HOHUMATh WM MCIIOJIB30BATh IIPEUMYLIECTBA KOMAHJIHOW W WHAUBUIYAJIbHOMN
paboThI;

- BBIOMpaTh TEMATHKY W METOAbl COBMECTHBIX JEHCTBUU C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJUIEKTUBA;

- [pPUHUMATh LEIM COBMECTHOM  JE€ATEIIBHOCTH, OPTraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIATh pEe3YJIbTaThl
COBMECTHOM paboThI;

- OIICHMBATh KAaYE€CTBO CBOETO BKJaJa M KaXKJOro YYaCTHHUKA KOMaHJbl B OOIIMIA
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

- §pemiaraTb HOBBIE IIPOEKTBI, OLEHHUBAaTh WJIEH C IIO3MLUMHA HOBH3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

- OCYILUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B  Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBHSA
Camoopranuzamnus:
- CaMOCTOSITEJIbHO OCYIIECTBIISITh IO3HABATENIbHYIO JEATEIbHOCTh B 00JacTU
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;
- CaMOCTOSITEJIBHO COCTABJISATH IUIAH PEIIEHUs PACUETHBIX U KAaYECTBEHHBIX 3a/ad,
IUIAH BBIMOJHEHUS NPAKTHUYECKON paboThl C y4y€TOM HUMEIOUIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATNIOYTCHU;
- 1aBaTh OLEHKY HOBBIM CUTYallUsIM;
- pacuIMpsITh paMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTCHHI;
- JlenaThb OCO3HAHHBIM BBIOOp, AapryMeHTHPOBAaTH €ro, Oparb Ha cebs
OTBETCTBEHHOCTb 32 PEILLICHHUE;
- OLIEHUBATh MPUOOPETEHHBIN OIbIT;
- crocoOCTBOBaTh (POPMHUPOBAHUIO U MIPOSIBICHUIO IPYIULIMHU B 001acTH (PU3UKH,
MOCTOSIHHO TIOBBIIIATh CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:
- J1aBaThb OLICHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEJIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LEISIM;
- BJIAJETh HaBbIKAMH IMO3HABATEJIbHON pedeKCHN KaK OCO3HAHUS COBEPILIAEMBIX
JEWCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHMM;
- HCTOJNb30BaTh MPUEMBI pedIeKCHUu i OLEHKU CUTYyalllud, BbIOOpAa BEPHOTO
peLIeHHS;
- yYMEThb OLICHMBaTh PHUCKM M CBOEBPEMEHHO IIPUHUMATh pEIIEHUS II0 HX
CHUXKCHMUIO;



- TpPUHUMATh MOTHBBI M aPryMEHTHI JPYTUX TIPU aHAIW3e pe3yIbTaTOB
NEeSATEeTbHOCTH;

- MPUHUMATH ce0s1, TOHNMAas CBOM HEIOCTATKU U JOCTOMHCTBA;

- TOpUHUMATh MOTHBBI M apryMEHThl JPYTUX TMpPU aHAIU3€ pe3yiIbTaToB
NEeSTEeIbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OUTHOKH.

B mporiecce mocTH)EHUS THIHOCTHBIX PE3YJIBTATOB OCBOSHUS ITPOTPAMMBI 110
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, npeanoiararonmi
c(hOpMHUPOBAHHOCTH:

- CaMOCO3HaHWs, BKJIIOYAIONIETO CIIOCOOHOCTH MOHUMATh CBOE IMOIMOHAILHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQEpHl,
OBITH YBEPEHHBIM B ce0€;

- CaMOpETyJIMPOBaHUs, BKJIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHUE MPUHHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJCHHE, CIIOCOOHOCTh aIalTHPOBATHCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEW MOTHBALIMM, BKJIOYAIOIIEW CTPEMIJICHHME K JOCTHKEHHUIO LEIU U
yCcrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

- DMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTH MOHUMATh AMOIMOHAIBLHOE COCTOSTHHEC
JIPYTUX, YYUTHIBATH €r0 TIPU OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAMBATh OTHOIIEHUS C
JIPYTUMU JTIOJBMU, 32800 TUTHCSI, POSIBIISATH HHTEPEC U pa3peniaTh KOHMIUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K xonimy oOydenus B 10 kJjacce INpeaMeTHbIC pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:
- JIEMOHCTPUPOBATh Ha IpPUMEpax podb U MecTo (Gu3uku B (PopMHpOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B IPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;
- YUYUTHIBaTh TPAHUIBI TPUMEHEHHS HU3YYEHHBIX (DU3NUECKUX MOJCICH:
MaTepHalibHas TOYKa, MHEPIIHAJIbHAS CHCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEIO,
WJICAIIBHBIN Ta3, MOJEIN CTPOCHUS Ta30B, )KUJAKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nUecKux 3aaay;
- pacrno3HaBath (U3MYECKHUE SIBJICHUSA (IIPOIECCh) M OOBSACHITH MX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISAPHO-KUMHETUYECKOW TEOPHUM CTPOCHHUS BEUIECTBA U
ANEKTPOJAMHAMHUKHA: PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBIDKEHUE, CBOOOJHOE TMajeHre TeJ, JBMKEHUE 110 OKPYKHOCTH, WHEPIHS,



B3auMojeicTeue Ten, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPJIBIX TEN, U3MEHEHHE 00bEMA TeJ MPHU HarpeBaHUM (OXJIAXKICHUH ), TEIIJIOBOE
paBHOBECHE, UCIApPEHHE, KOHJEHCALMS, IJIABJICHUE, KPUCTAUIM3AIMs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBIIICHHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKIY I[apaMeTpaMd COCTOSIHUS Ta3a B HM30MpOolieccax,
AIEKTPU3ALUs TEJ, B3aUMOECICTBUE 3aPS/I0B;

- OINHKCHIBATh MEXAHMYECKOE JBMKCHHE, HCIIONB3Yysd (PU3NYECKUE BEITUUYHMHBIL:
KOOpJIMHATa, MyTh, MNEpPEeMEIIeHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHa,
UMITYJIbC TeJla, KUHETHYeCKasi HEeprusi, MOTCHIMAIbHAS DHEPrusi, MEXaHHUecKas
paboTa, MexaHMUYecKas MOIIHOCTb; IpPHU ONHMCAHWU TNPABUIBHO TPAKTOBATh
(bu3MYECKUH CMBICT HCIOJB3YEMBIX BEIMYWH, WX OOO3HAYEHUS W EIUHHIIBI,
HaXOAUTh (HOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYHMHY C JAPYTUMHU
BEJIMUYMHAMU;

- OIIUCBIBATh W3YUYECHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SBJICHUS, UCTIOIb3YsI
(¢u3nYecKue BEIMYMHBL: JIaBIICHUE Ta3a, TEMIIEpaTypa, CPEIHss KHUHETHYeCcKas
JHEPrusg XaOTHUYECKOro JBWKEHHUS MOJIEKYJ, CPEIHEKBAJIpaTHYHAas CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS dHEprus, paboTa rasza, Ko3QpQPuuueHT
MOJIE3HOTO  JIEWCTBUSL TEIUIOBOTO JIBUTATENs; MpPU ONHCAHUU MPABHIBHO
TpPakTOBaTh (PU3MUECKUIM CMBICI HCIOJIb3YEMbIX BEJIMYHMH, UX OOO3HAYEHUS U
eIMHUIIBI, HAXOUTh (POPMYJIIBI, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO0 BETUUYHUHY C
JIPYTUMH BETUIMHAM;

- ONMUCHIBaTh W3YYECHHbIE 3JIEKTPUUYECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUECKHUE
sBJICHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3UUYECKHUE BEIMYUHBI: DJICKTPUUYCCKUN 3apsij,
AIIEKTPUYECKOE T0JIe, HAPSXKEHHOCTD M0JIs, TOTEHLMAN, Pa3HOCTh MMOTEHIIMAJIOB,;
OpU ONHCAHWM TPABWJIBHO TPAKTOBAaTh (DM3MUECKUNA CMBICT HCHOIB3YEMBIX
BEJIMYMH, MX OOO3HAYCHWS] W EIMHHMIIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMYUHY C IPYTUMH BEJIMYMHAMY;

- aHaJM3upoBaTh (PU3MUECKHE MPOLECChl U SBJICHUS, HCIONb3Ys (PU3NYECKUE
3aKOHBI ¥ MPUHLUIIBL: 3aKOH BceMupHoro tarotenus, |, Il u 11l 3akonsr HetoToHa,
3aKOH COXpAHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXPaHEHUs MMITYJIbCa,
NPUHIUATT CYMEPHO3UINN CHJI, TPUHIIUI PAaBHOMPABHS HHEPIIUAIBHBIX CHCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHIO CTPOCHHUSI BEIIECTBA, TI'a30BbIE
3aKOHBI, CBSI3b CPEHEN KMHETHMYECKON 3HEPIUU TEIUIOBOTO JIBMXKEHUS MOJIEKYI C
aOCOJIFOTHOM TeMmmepaTypoH, MEepBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANEKTPUUECKOro 3apsiga, 3akoH KylloHa, MpU ATOM pa3iuyaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIbL,
001acTH) MPUMEHUMOCTH;



- OOBSACHATH OCHOBHBIC NMPUHLMUIIBI JEHCTBHUS MAaIlUH, MPUOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

- BBIMIOJIHATH DKCIEPUMEHTHI 10 WCCICAOBAHUIO (PU3NYCCKUX SBICHUU W
MIPOIIECCOB C HCIOJB30BAaHUEM TPSMBIX W KOCBEHHBIX H3MEPEHH, TPU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(GbopMyIHpOBaTh BHIBOJIBI;

- OCYIICCTBIIATH TPSMbIE W KOCBEHHBIC W3MEPEHHS (PH3UYECCKUX BEIHYUH, MPH
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJb30BaThb W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

- HWCCIeNoBaTh  3aBUCUMOCTH  MEXAy  (U3HMUECKMMHM  BEJIMYMHAMHU  C
UCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(¢ukcupoBaTh pe3yJbTaThl IMOJYYEHHON 3aBUCUMOCTU (PU3MUYECKUX BEJIWYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

- coOmofaTh mpaBuia 0€30MacHOro TpyJa NpH MPOBEICHUM HCCICIOBAHUI B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOICTB M J1aOOpaTOPHOTO
00opy1I0BaHUS;

- pemath pacu€THBIC 3aJa4M C SIBHO 33/JIaHHON (PM3NYECKONW MOJAEIBIO, UCTIOIB3YsI
dbusznyeckre 3aKOHBI U IPUHIIMITEI, HA OCHOBE aHAllM3a YCJIOBHsI 3a/1a4ll BEIOUPAThH
bu3MYecKyr0 MOJENb, BBIACHATh (PU3WYECKUE BEIMYMHBI U (OPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

- pemath KadeCcTBEHHBIE 3a/1aud: BHICTPAWBATh JIOTHUECKHA HEMPOTUBOPECUUBYIO
IENOYKY PaCcCyXJACHUU C OMOpON Ha H3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

- WCIOJIb30BaTh MpPU PEIIEHUH y4eOHBIX 3aJa4 COBpEMEHHbIE MH(POPMAIIMOHHBIC
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHON HWHGOPMALMK, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYCCKU aHATM3UPOBATH MOTydaeMyt0 HHPOPMAITHIO;

- NPUBOAMTH MPUMEPHI BKJIAJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

- UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOW KU3HU IS
oOecnieueHnss O€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



- paboTaTh B TpymOIe C BHIIOJTHCHHEM PAa3IUYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBATh PadOTy TPYNIBI, PAUOHAIBHO pACHPEACNATh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIHI B PEIICHHUE PacCMaTPHBACMON TIPOOIIEMBI.
K xonmy oOyuenuss B 11 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMCHMIA:
- JIEMOHCTPUPOBaTh Ha MpUMEpax poiib M MecTo (U3uKu B (HOPMUPOBAHHH
COBpEMEHHOW HAay4YHOW KapTUHBI MHpA, B Pa3BUTHU COBPEMEHHON TEXHUKH H
TEXHOJIOTHIA, B MPAKTHYECKON NEATEIHHOCTH JIIOJIEH, IETOCTHOCTh M EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;
- YYATHIBATh TPAHUIIBI MPUMEHECHHS N3YUEHHBIX (HPU3UUYCCKUX MOJCIICH: TOUCUHBIH
AIEKTPUUCCKUI 3apsf, JIyd CBETa, TOUCUHBIM MCTOYHUK CBETA, SACPHAS MOJIEIh
aToMa, HyKJIOHHasI MOJIeJIb aTOMHOTO sJipa IpU pelieHuH (GU3NIeCKUX 3a/1ay;
- pacro3HaBaTh (PU3WYECKUE SABJICHUS (MIPOLIECCH) U OOBSICHATH MX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBHUS TOKA, B3aWMMOJICHCTBUC
MarHuTOB, OJJIGKTPOMAarHUTHAasT WHAYKIWSA, JEHCTBHE MAarHUTHOTO TIOJS HAa
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEWHOE PACIPOCTPAHCHHE CBETa, OTPAXKEHHE, MPEIOMIICHUE,
uHTephepeHnusa, audpaknus W TOJNIpPU3alus CBETa, JHUCIEPCUS CBETa,
dbotoanexTpudeckuii 3Pdext (poTordPdhexT), CBeTOBOE AaBlIEHUE, BOSHUKHOBEHUE
JUHENYATOro CIEeKTpa aToMa BOJIOPOJAa, €CTECTBEHHAas U HCKYyCCTBEHHAas

PaguOaKTUBHOCTB;
- OIIMCHIBAaTh M3YYEHHBIE CBOWCTBA BEIIECTBA (IJIEKTPUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W

AJIEKTPOMArHUTHBIE SBJICHUS] (MPOIECCHI), UCMOJB3Ysl (PU3UUYECKUE BEIMYUHBIL:
ANEKTPUYECKUN 3apsii, CWJIA TOKA, JJICKTPUUECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
MHOYKIWAST MarHUTHOrO TMOoJisg, cuia Ammnepa, cuia JlopeHia, WHAYKTUBHOCTD
KaTyIIKW, SHEPTUsl SJICKTPUUECKOr0O M MArHUTHOrO TMOJIEH, MEpPUOJ W YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B MpoIecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKas CWUJia JIMH3bI, MPU OMHCAHWH TPABUIBLHO TPAKTOBATh (U3MUCCKUN
CMBICII HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

- OIMMCHIBATh U3YYCHHBIC KBAHTOBBIC SIBJICHHS M TPOTIECCHI, UCTIONIB3YSI (PU3UUECKHE
BEJIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4YacTOTAa CBETA,
HHEPrUsd U UMIYJIbC POTOHA, IEPUO/ MOTypacnaaa, SHEPrusi CBSI3U aTOMHBIX sIJIEp,



OpU ONHCAHWM TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCHOIB3YEMBIX
BEJIMYMH, MX OOO3HAYCHHS] M EIUHUIIBI, YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYI0 BEIMYUHY C APYTMMU BETUYMHAMHU, BBIUUCIATH 3HAUCHUE
(bu3MYECKON BEIIMUNHBI;

- QHAJIU3UPOBATH (PU3MYECKHE MPOLECChl M SBICHUS, HUCIHOJB3YysS (U3HUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOIO U NapaJlIeIbHOTO
COCIMHEHUSI MPOBOAHUKOB, 3aKOH J[xoyns—JIeHma, 3akOH AJIEKTPOMAarHUTHOM
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAHEHHsI HMMILYJIbCA, 3aKOH COXPAHECHMS
ANEKTPUUECKOr0 3apsA/ia, 3aKOH COXPaHEHUs MacCOBOI'0 YHCIA, MOCTynarsl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUSA (TpaHUIBI, 00JacTH)
IIPUMEHUMOCTH;

- ONpEJENsATh HAlPaBJICHUE BEKTOPAa MHAYKIIMM MarHUTHOTO MOJIS IPOBOJIHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

- CTPOUThH U ONHUCHIBATh M300pakKeHHUE, CO3AaBAEMOE ITUIOCKHM 3€pKAJIOM, TOHKOU
JIMH301;

- BBIOJIHATH JKCHEPUMEHTHI 110 MCCIEAOBAHUIO (PU3NYECKUX SBJICHUU W
MIPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHUH: MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
(dbopMyIIMpOBaTh BHIBOJIBI;

- OCYUIECTBIISAITh NPSMbIE MU KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh W3BECTHBIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

- HUCCIIEZIOBATh 3aBUCUMOCTU (PU3UUECKUX BEJIMYMH C UCIOJIB30BAHUEM MPIMBIX
U3MEPEHHI: MPU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PUKCHPOBATh PE3YJIbTAThI
MOJIYyYeHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BUAE TaOJIUILl U TpapuKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

- coOmonaTh mpaBuia 0€30MacHOro TpyJa NpH MPOBEICHUM HCCIICIOBAHUI B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESTEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1a00paTOPHOTO
000Opy10BaHUS;

- pemaTh pacy€THbIe 3a7a4M C SBHO 3aJIaHHON (PU3UUYECKON MOJIEIbIO, UCTIONb3YSI
¢bu3znyeckue 3aKOHBI U IPUHLIMIIBI, HA OCHOBE aHallM3a YCJIOBHS 3aJa4ll BHIOUPAThH
busznyecKkyro Moneib, BBIACHATh (PUIUUECKHE BEIUYUHBI U (OpMYIHI,
HEOOXOJUMbIE NIl €€ pelleHus, MPOBOIUTH Pacu€Thl M OLIEHHWBATH PEATbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



- pelaTh KAa4eCTBEHHBIC 3aJa4M: BBICTPAWBATh JIOTMYECKM HENPOTHBOPEUYMBYIO
LETIOYKY PACCYKICHHM C ONOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SIBICHNUS;

- WCIIOJIb30BaTh IPU PELIEHUM Y4E€OHBIX 3a7a4 COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

- OOBSICHATH MPUHIUIBI JEHCTBUS MAaIlIWH, IPUOOPOB U TEXHUYECKUX YCTPOICTB,
pasauyaTh yCIOBUS X O€30M1aCHOTO MCIIOIb30BaHMS B IOBCEAHEBHON KU3HU;

- IPUBOAMTH MPUMEPHI BKIAJA POCCUHCKUX U 3apyOexHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IPOILIECCOB OKPYKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

- UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU IS
obOecrieueHns O€30MACHOCTH MpPH OOpalleHUH ¢ NpuOOpaMU U TEXHUUYECKUMHU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOLIEH CPEJIE;

- paboTaTh B TpyHmne C BHIIOJIHEHHUEM PAa3IUYHbIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TPyNNbl, PaLMOHAIBHO pACHpPElesITh OOSI3aHHOCTU U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHUE paCCMATPUBAEMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB H TeM (undpoBbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! 0 0 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
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBBI TEPMOHHAMHKH 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 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 pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM undposbIe
Ne n/m P Konrpoabnbie IIpakruueckue (uitpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MarunuTtHoe nojie. DIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 2.5
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 0 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
2.2 MexaHUYeCKHE U AJICKTPOMArHUTHBIC BOJTHBI 5 1 0 httos://m.edsoo.ru/7fA1c97c
bu6mmoreka [JOK
23 Onika 10 1 25 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIMATBHON TEOPUHU 4 0 0 bubnnoreka [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 0 0 httos://m.edsoo.ru/7fALc97c
4.2 Crpoenune aToMa 4 0 0 bubnuorexa [IOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OSoGuarouiee novropere ‘ pmetsoosuntelsr
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Konrposbusie IIpakrunyeckue A op
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl

®dusuka — Hayka o npupoje. Hayunsie 1 0 0 bubnnoreka [JOK
METO/IbI TO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo usuku B popMUpoBaHUU
COBPEMEHHOM HayYHOW KapTHUHBI MHPA 1 0 0 bubmorexa LHOK

p N yi p pv, https://m.edsoo.ru/ff0c33e6
B [IPAKTUYECKON JESITENbHOCTH JIOCH
MexaHnn4eckoe JBHKEHUE.
OTHOCHTEIHPHOCTH MEXaHHYECKOTO bu6mmoreka [IOK

1 0 0

nerkeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
PaBHOMEpHOE NIpsIMOJIMHEWHOE 1 0 0 bubnnorexka [JOK
JBUKEHUE https://m.edsoo0.ru/ff0c3620
PaBHOyCKOpEHHOE IPSIMOIMHENHOE 1 0 0 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0c372e
CBoboaHoe najeHue. Y CKopeHue 1 0 0 bubnuoteka [JOK
CcBOOOIHOTO MaJEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe asmxenue. J[BrmkeHune 1 0 0 bubmuorexa [JOK
MaTepHAIbHON TOYKH IO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunatmn oTHOCHUTENbHOCTH [ anumes.
WNHuepumanbHble CHCTEMBI OTCUETA 1 0 0 bubmmorexa [JOK

pit N ' https://m.edsoo.ru/ff0c3be8
[IepBe1it 3ak0oH HproToHa
Macca tena. Cuina. [IpuHnun 1 0 0 bubnuorexa [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

CyHepno3uLu cuil. Bropoil 3aKoH
HprotoHa i1 MatepuanbHOM TOUKH

https://m.edsoo.ru/ffOc3be8

Tpernii 3axkoH HproTOHA 111

bu6mmoreka [IOK

10
MaTepuaabHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEeMHUPHOro TsaroreHus. Cumia

11 Tsoxectd. IlepBas kocMuyeckast Bubmaorexa ITOK

eP https://m.edsoo.ru/ff0c3d00
CKOPOCTH
bu6mmoreka [IOK
12 Cuia ocTd. 3akoH ['yka. Bec tena
yupyr YK https://m.edsoo.ru/ffOc3el18
Cuna tpenusa. KosdhdbunueHt tpenus.
13 Cuia czn OTI/IBJIeI({bI/Iq:I pu BI/IE(CHI/II/I bubnmorexa LOK
P pHA https://m.edsoo.ru/ffOc3f76
Tejia B KUAKOCTH WK Ta3e
[TocTynarenbHOe U BpamareabHOe

14 JBIKEHHE a0COIIOTHO TBEPIOTO TeEa. bu6mmoreka [IOK
Mowmenrt cwibl. 1Inedo cuibl. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO Tea
NMnynsc MmaTepualbHOM TOYKH,

15 CHUCTEMbI MaTEPUAIbHBIX TOUEK. bubnuoteka [JOK
Nmmynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHUE
PaboTa ¥ MOIIHOCTH CHJIBL.

16 Kunernueckast sHEprust MaTepuagIbHON bubnnorexka [JOK
Touku. Teopema 06 U3MeHEHUHU https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW SHEpTUH
[TorenmmansHas >HEPTHS.

TloTenmuannpHas >HepPrusa 0
HePTIt YIpYT Bu6morexa [JOK
17 ne(OpMUPOBAHHOMN NMPY>KUHBI.

[ToTenunanpHas Heprus Tena BOIU3U
MIOBEPXHOCTU 3€MJIU

https://m.edsoo.ru/ff0c461a



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

18

19

20

IloTeHnmanbHBIC M HEIOTCHIIMAJIBHEIC
cribl. CBSI3b pa6OTBI HCIIOTCHIIMAJIbHBIX
CHJI C U3MEHEHHEM MEXaHHYSCKOU
OHEPIUU CUCTEMBI TCII. 3aKoH
COXpaHCHUA MEXaHUYEeCKOMH OHEpIrun

Jlaboparopuas pabota "Hccrienoanue
CBSI3U PAOOTHI CHJIBI C U3MEHEHUEM
MEXaHWYECKON PHEPTUH Tela Ha
MIPUMEpPE PaCTHKEHUS PE3MHOBOTO
xryra"

KonTponbhas padbota no teme
"Kunematuka. Jlunamuka. 3aKOHbI
COXpaHEHUs B MeXaHUKe"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON Teopuu. bpoyHOBCKOE
neuxenue. JAuddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

23

24

XapakTep ABMKEHUSI U B3aUMOJEHCTBUSA
4acTull BelecTsa. Moaenn cTpoeHHUs
ra3oB, JKMJIKOCTEW U TBEPIBIX TE
Macca monekyi. Konmnyectso
Beniectsa. [locrossHHas ABoragpo
TennoBoe paBHOBecue. Temneparypa u

e€ usMmepenue. lllkana remneparyp
Lenbcus

25

26

WUneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON DHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JBU>KEHUS MOJIEKYJI. Y paBHEHHUE
MeunaeneeBa-Kinaneiipona

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlabGopaTopHas pabora "HccienoBanue

28 3aBUCHMOCTH MEXIY IapaMeTpamMu
COCTOSIHUSI pa3peKeHHOro raza"

29 W3omporueccsl B uAcalbHOM raze u ux bubmuorexa [IOK
rpadguvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
Bnyrtpennss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoOb! €€ n3mMenenus. KonmaecTro bubnuorexa [JOK
TEIUIOTHI U paboTta. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJHOATOMHOTO UJEAIbHOTO
raza

bu6mmoreka [IOK

31 Bret Terutonepe a https://m.edsoo0.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

32 KonugecTBo TemoTs npu bubmmorexa [OK

. https://m.edsoo0.ru/ff0c5c36
Teruionepenave. AnuabaTHsli polecc

33 [lepBslii 3aKOH TEPMOAMHAMUKH U €TI0 bubnuoreka [IOK
IIPUMEHEHHE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc

34 Heo6paTumocTs npolLeccoB B MpUpoIe. bubnuoreka [IOK
Bropoii 3aKk0H TepMOJIMHAMUKHU https://m.edsoo.ru/ff0c6230

35 [Tpunmun nevicreus u KT/ TenmoBoi bu6mmorexa [IOK
MaII1HbI https://m.edsoo.ru/ff0c600a

36 uxa Kapnro u ero KITJ

37 DKosorudyeckue mpoodaemMbl

TCINIOSHCPTCTUKHA



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

Oo6o06maromuit ypok "MonexynspHas

38 ¢usuka. OCHOBBI TEPMOJUHAMUKH" bubmmorexa [JOK
' pMOA ' https://m.eds00.ru/ff0c6938
Pemrenue 3agau.
KonrponsHas pabora o teme
39 "MonexymsipHas ¢pusuka. OCHOBBI bubmmorexa LIOK
YUp . ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKHU
40 [TapooGpa3oBanue U KOHIEHCAIIUS. bubnnoreka [HOK
Hcnapenue u xunenue https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHAS M OTHOCUTEIbHAS bubnuorexa [JOK
BJI&KHOCTb BO3yXa. HackleHHslii nap https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
42 amMop¢HBbIe Tena. AHU30TPOIHS CBOWCTB bubnuorexa [JOK
KpucTauioB. JKuJIKue KpucTalIb. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
[naBneHue n KpUCTATUIU3ALIMSL.
43 VY aenbHas TETUIOTA IIABJICHUS bubmmorexa [JOK
A ’ https://m.edsoo.ru/ff0c6708
CyOnumariust
bu6nmoreka [JOK
44 b 0
PABHEHHE TEIIOBOTO banatica https://m.edsoo.ru/ff0c6820
DneKkTpu3aIus Tei. DIeKTPUIEeCKUI
45 3aps TpI[BaILH a DJIEKT I/Izicmlx bubmmorexa [JOK
AL A P https://m.edsoo.ru/ff0c6bcc
3apsIoB
[TpoBOAHMKY, TUINEKTPUKU U
46 r[(l)jn HOBO HIfKI/I 3aK(l:))H COXpaHEHUs bubmmorexa [JOK
YHPOBOA ' P https://m.edsoo.ru/ffOc6bcc
ANEKTPUICCKOTO 3apsjia
B3aumogeiicTBue 3apsa10B. 3aK0H
8 N - . bu6mmoreka [IOK
47 Kynona. TodeuHslii sneKTpuuecKuit

3apsin

https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
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48

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[IpuHnun cyneprno3unumn
AJIEKTPUYECKUX MoJel. JInnun
HaANPSHKEHHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ffOc6df2

49

Pabota cui1 2J1eKTpOCTaTHYECKOTO MOJISL.

Ilorenuuain. Pa3HocTh NOTEHIINATIOB

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6f00

50

o1

52

53

HpOBOZ[HI/IKI/I N TUSJICKTPUKU B
QJICKTPOCTATUYCCKOM I10JIC.
I[I/IBJIGKTPI/I‘ICCK&SI MMPOHUIACMOCTDb

OnexTpoémkocTs. Konnencarop

DNeKTPOEMKOCTH IIIOCKOTO
KOH/IeHCaTopa. DHEeprus 3apsuKeHHOTO
KOHJIEHCAaTopa

Jlaboparopnas pabdota "N3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7126

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

54

[TpuHIMTT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMMPOBATHLHOTO
amnmnapara, CTpyHHOro npuHTepa.
DneKTpocTaTUYeCKas 3allluTa.
3a3emIieHne AIIeKTPOIPUOOPOB

55

DNeKTpUUECKUN TOK, YCIIOBUS €r0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conporusnenue. 3akon Oma Jist
ydacTka Ienu

56

[TocenoBarensHOE, MapaieabHOE,
CMEIIaHHOE COEJMHEHHE IPOBOTHUKOB.
JlaGopatopHnas pabora "HU3yuenue

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0



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
https://m.edsoo.ru/ff0c74f0

CMEILIAHHOTO0 COEAMHEHUS PE3UCTOPOB"

S7

58

59

60

PaboTa 1 MOITHOCTB AJIEKTPHUECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

3akon OMa 115 MOJTHOM (3aMKHYTOM )
anekTpudeckon nenu. Koporkoe
3ambikanue. JlaboparopHas padora
"Uzmepenue DJIC ncrouHuka Toka u
€ro BHYTPEHHETO CONMpPOTUBIIECHUA"

DneKTpOHHAs TPOBOJAUMOCTh TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
COINPOTHUBIICHUSI METAJIIIOB OT
Temreparypbl. CBEpXIpOBOIUMOCTh

ONEKTPUUECKHUN TOK B BAaKyyMe.
CBoiiCTBA 3JIEKTPOHHBIX ITYYKOB

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

61

[TonynpoBoiHUKH, UX COOCTBEHHAs U
MpUMecHas MpoBoAUMOCTh. CBOMCTBA
p—~n-niepexoaa. 11omynpoBoIHUKOBBIE
npubopsI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DNeKTpUUECKU TOK B pacTBOpax U
pacriaBax 3JIeKTPOJIUTOB.
DNeKTpOTUTHYECKAs TUCCOIHAIIHSI.
DneKTpon3

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c82ba

63

64

DNEeKTpUYECKH TOK B raszax.
CaMOCTOSITEIIBHBIN U
HECaMOCTOSITENbHBINA pa3psax. MosHus.
IInazma

DneKkTpudecKue Npudopsl U yCTpoiicTBa
U UX [IPaKTUYECKOE IIPUMEHEHUE.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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[IpaBuna TexHUKH 6€30MaCHOCTH

65 O6o0maromuii ypok 1 bubnuorexa [JOK
"OnexkTpoaunamuka'. Pemenue 3anay. https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
"OnekTpocratuka. [locTosHHBII bubnmoreka [JOK

66 . 1
AJIEKTPUYECKUM TOK. TOKM B pa3IMyHbIX https://m.edsoo.ru/ffOc8a8a
cpenax"

67 PesepBHblil ypok. O600maomuii ypok 1 bubnuorexa [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8c56

68 PesepBHEIi ypok. O000IIAOIIHIA YPOK 1 bubnnoreka [JOK
o reMaM 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero U3YyYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[TocTostHHBIE MATHUTHI U UX
B3auMOJIelcTBHE. MarHUTHOE IIOJIE. 1 0 0 bu6nmorexa [IOK
Bektop MaruuTHON MHAYKUMH. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON WHTYKITUU
MarauTtHoe 1moJje NPOBOJHUKA C TOKOM.
OmneiT OpcTena. B3aumonelicTeue 1 0 0 Bubmiorexa OK
P ' https://m.edsoo.ru/ff0c98fe
MIPOBOJHHUKOB C TOKOM
JlaGopaTtopHas pabora "U3yuenue 1 0 1 bubmmoreka [JOK
MarHUTHOTO OJIs1 KaTYIIKH ¢ TOKOM" https://m.edsoo.ru/ff0c98fe
JlelicTBME MArHUTHOTO TIOJIS HA
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.
JlaboparopHas padota "Vcciienopanue 1 0 0.5 bubmorexa LOK
N patoprazp ' https://m.edso0.ru/ff0c9ac0
JEHCTBUS TIOCTOSITHHOTO MarHuTa Ha
paMKy ¢ TOKOM"
JlelicTBME€ MAarHUTHOTO TIOJIS Ha
BIDK cs 3apsOKEHHYIO YaCTHI] 1 0 0 bubnmorexa [TOK
ABIDYIIYTO P Yo Y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabora cuinel Jlopenna
DnexkTpoMarHuTHast UHAYKIus. [ToTok
BEKTOpa MarHUTHOM nHaAyKuuu. 1C 1 0 0
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Gapanes
bubnmnorexa [JOK
JlaGopaTtopnast pabora "HccnenoBanue 1 0 1 1

https://m.edsoo.ru/ff0cal50



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

SIBJICHUSI DJIEKTPOMArHUTHOM
MHAYKIUN"

NuaykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9J{C caMOMHAYKIINH.
DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckre ycTpoucTBa U X
MPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb,
YCKOPHUTEIIN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh

10

11

12

13

O6o6maromuii ypok "MarautHoe mnosie.

DJIeKTpOMarHuTHasE MHIYKIus'" .
Pemenne 3amau

KonrponbHas pabora no reme
"MarauTtHoe 1nose. DJIeKTpOMarHUTHasI
UHIyKIusA"

CBo0OoiHbIE MEXaHUYECKHE KOJIeOaHusl.
["apmoHnueckue koaeOaHus.
YpaBHEHHE rapMOHUYECKUX
kosiebanuil. [IpeBparienue sHepruu

JlaGopaTtopHast pabora "HccnenoBanue
3aBHCUMOCTH MEPHOa MaJIbIX
KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI
HUTH U Maccel rpysa”

bubnuoreka [IOK
https://m.edsoo.ru/ffOcab82

bubmuoreka [{OK
https://m.edsoo.ru/ffOcad58

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KojeOaHus B
U/iealbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaorus Mexxy MEXaHM4eCKUMHU 1

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcb820



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

SJICKTPOMAariuTHBIMHA KOJIEOAHUSIMU

15

16

17

18

19

20

21

®opmyna Tomcona. 3aKOH COXpaHEHUs
SHEPTUU B HJICATHHOM KOJIeOATEITbHOM
KOHTYpE

[IpeacraBieHne O 3aTyXaroIInuX
KoyieOaHusX. BoIHyKIeHHBIC
MeXaHu4yecKue Kojebanus. Pe3oHanc.
BBIHY)KI[CHHLIG BHGKTpOMaFHI/ITHBIe
KOJIEOAHUS

IlepemennsbIit TOK. CHHYCOU1aTbHBII
MepeMEHHBIN TOK. MOIITHOCTD
MEPEMEHHOT0 TOKA. AMIUTUTYIHOE U
JICUCTBYIOILEE 3HAYEHUE CUIIBI TOKA U
HaIPsKEHUS

Tpancdopmarop. [IpoussocTso,
nepegava u norpedieHue
JJIEKTPUYECKON SHEPTUU

YCTpOoUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro TOKa, JIMHUN
3JIeKTponepeay

OKOJIOTUYECKUE PUCKU TTPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnonszoBaHus
AIIEKTPOIHEPTUHU B MIOBCEIHEBHON
KHU3HU

MexaHn4yeckne BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Cxkopocts
pacnpocTpaHEHUs U JUIMHA BOJIHBI.

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

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

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbd34

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcca54



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

HonepeqHHe 1 IPOAOJIbHBIC BOJIHBI

3Byk. CKOpOCTb 3ByKa. [']poMKOCTh

bu6nmoreka [IOK

22 0
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DIIeKTPOMAarHUTHBIE BOJIHBI, KX
23 cBolicTBa U ckopocTh. IlIkana 0 bubmorexa LHIOK
p ’ https://m.edsoo.ru/ffOccfe0
3JICKTPOMArHUTHBIX BOJIH
[TpuHIMIBI paTuOCBI3U U
24 TeneBuieHUs. Pa3BuTre cpeicTB CBA3H. 0
Panuomoxkanms
o5 KonTtponpnas padora "Konebanus n 0 bubnuoreka [IOK
BOJIHBI" https://m.edsoo.ru/ff0cc6f8
[IpssmMonMHEIHOE pacpocTpaHeHHe
26 cBeTa B OJHOPOIHOI cpene. Toueunblit 0 bubnnorexa [JOK
AIHOPOA peae. https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTpakeHHe CBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [TocTpoeHune n3zoopakeHuii B 0 bubnmorexa HOK
' p p https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
28 BHYTpeHHee oTpakenue. [IpenenpHblil 0 bubmorexa HOK
yIp p - P https://m.edsoo.ru/ff0cd7f6
YTOJI TTOJIHOTO BHYTPEHHETO OTPaXKEHHS
29 JlabopaTtopHast pabota "H3mepenue 1 bubnmnorexa [JOK
MoKa3aTelist MpeIoOMJICHUs cTeka" https://m.edsoo.ru/ffOcd67a
JIunzsl. [TocTpoenue n3obpakeHuil B
30 mun3e. DopMyna TOHKOU JIMH3EI 0 bubnnorexa [JOK
- POPMY. ’ https://m.edsoo.ru/ffOcddle
VYBennuenue JTNH3EI
31 JlaboparopHas pabota "Vccrnenoanue 1
CBOWCTB M300pakeHU B TMH3aX"
32 Hucniepcust cBera. CIIOXKHBIN cOCTaB 0.5



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

6emnoro csera. Lser. JlaboparopHas
pabora "HaOmroaeHune nucrepcuu
cBeTa"

WnTepdepenmus ceera. Judpakuus bubmuoreka [IOK
33 N
cBeta. [ludpakiuonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnmnoreka HOK
[Tonsipuzanus ceera. https://m.edsoo.ru/ffOcf02e
35 Onrtruueckue mpuOOpHl M YCTPOUCTBA
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUs
bubnunoreka LIOK
K n "
3 oTpoBHaz pabota "OnTHi https://m.eds00.ru/ffOcf6f0
['paHUIIBI MPUMEHUMOCTH
37 KJI;)aCCI/I‘IGCKIZ)f/i Mexanuku. [TocTynaTsl bubmmorexa [IOK
. ' ‘ https://m.eds00.ru/ff0cf862
CHEIMAIbHON T€OpUH OTHOCUTENBHOCTH
OTHOCHUTEIHHOCTH OJTHOBPEMEHHOCTH.
38 3ame yIeHHe BPEMEHH U COKpAIeHUE bubmmorexa [JOK
g P patt https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM
39 yacTulbl. CBA3b MAcChl C SHEPTUEN U bubmmorexa [TOK
HEL P https://m.edsoo.ru/ffOcfc68
UMITYJTECOM. DHEPTHS ITOKOS
40 ®oronsl. Popmyna [Inanka. JHeprus u bubnmnoreka HOK
UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTKpBITHE U HCCIIEI0BaHNE bu6muoreka [JOK
dotoaddekra. OnbiTet A. I'. CTomerona https://m.edsoo.ru/ffOcffc4
3akonbl poTtoddderra. YpaBHEHHE
42 SﬁHmTegHa nqs)l(bq)OToa(b(;@)eKTa bubmmorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
"Kpacnast rpanuna" ¢porordpdexra
43 Hasnenue cera. OnwiTh I1. H. bubmuoreka [{OK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf862
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JlebeneBa. XuMUUECKOE IEHCTBUE
cBETa

https://m.edsoo.ru/ff0d04a6

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE:

44
¢doTorIeMeHT, POTONATUHK, COTHEUHAS
OaTapest, CBeTOUO]1
45 Pemenwne 3agay o Teme "DiIeMEHTHI bubmuorexa [JOK
KBaHTOBOM ONTUKH" https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OTBITE
46 Pesepdopna o paccessHUIO 0-4acTH bubmmorexa [IOK
PBOPL P t https://m.edsoo.ru/ff0d091a
[TnaneTapHas MoJieIb aTomMa
bubnunoreka LIOK
47 IToctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
Wznydyenue u nornomieHue GOTOHOB
48 1| I/I}ll'lqe €X0JIe aToMa C O H(()l;o OBHS bubmorexa OK
p pexon . A P https://m.edsoo.ru/ffOd0afa
SHEPTUU Ha Ipyroi. Buasl ciekTpos
BoaHoBEIe cBOlicTBa yacTull. BoiHEI e
49 bpoins. KopnyckynsipHO-BOIHOBOM bubmmnoreka [HOK
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3ITy4YeHue
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
50 Pezepdopna o onpeaenennio cocrara bubmorexa HOK
poop P https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITyYCHUS
CgoticTBa anb(da-, 6era-, ramma-
51 u3nyyeHus. BnusHue pannoakTHBHOCTH
Ha JKUBBIC OPTAaHU3MBI
59 OTKpbITHE TPOTOHA U HEUTPOHA. bubnmnorexa [JOK

W3otonsl. Anba-pacna.

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0d091a
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DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydeHue

53

DHeprus CBA3U HYKJIOHOB B SJIpE.

S nepHble peakuuu. AnepHbIid peakTop.
[IpoGnembl, MepCEKTUBEI,
JKOJIOTUYECKUE aCIIEKTHI IEPHOU
JHEPreTUKU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUllbl. OTKpbITHE
Mo3uTpoHa. MEeTO Il HAOIIOICHUS U
perucTpamum 3JeMEHTapHbIX YaCTHULL.
Kpyrusii cton «®yHaaMeHTanbHbIE
B3auMozeicTeus. EquHCTBO
(bU3u4eCcKOil KApTUHBI MUPA»

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

55

KoHnTpomipHas padora "DieMeHTHI
KBAaHTOBOH (PM3MKHU. ATOMHAs
anepHas pusuka"

56

57

58

59

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue
3BE3/1bl, INIAHETHI, UX BUANMOE
nBrxenre. CojIHEUHasI cucTeMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O
IIPOUCXOXkAEHNUN U 3Botonuu ConHua
" 3BE3N

Mieynsiii [1yre — Hama ['anakruka.
[Tonoxenne n nBmxenne ConHua B



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

lNanmaktuke. ['anaktuku. YEpHbIE NBIPHI
B SIJJpax rajJakTHK

60

61

Bcenennas. Pa3beranue ranaktuk.
Teopus bosbmoro B3peiBa. Penukrosoe
u3nyyeHue. MerarajnakTuka

Hepemennsie npo6ieMbl aCTPOHOMUH

62

KonTponpHas padora «DJI1eMeHThI
ACTPOHOMHH U aCTPOPUIUKI»

63

Ob6o6maromuii ypok. Pons pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIMAIbHON B
ITHYECKOH cepax NesTeTbHOCTH
YyeJoBeKa

64

65

66

67

O6o6maromuii ypok. Pons 1 Mmecto
(U3UKN ¥ aCTPOHOMHH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

Ob6o6maromuit ypok. Ponb gpusnueckoit
TEOpHH B (POPMUPOBAHUU
NpeJICTaBICHUH 0 PU3NYECKON KapTHHE
MHpa

O6o6maromuit ypok. Mecto
(bu3nvecKoil KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX
€CTeCTBEHHOHAYYHBIX TIPEJICTaBICHUH O
pUpoze

PesepsHblit ypok. Ontuka. OCHOBBI
CHelHMaTbHON TEOPHUH OTHOCUTEIBHOCTH

68

Peseprubiit ypok. KBantoBas ¢pusuka.

but6mmoreka [IOK




DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKU

https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVISA YYEHUKA
®dusuka, 10 knace/ Kacesanos B.A., O6111ecTBO ¢ OrpaHMYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe obiiectBo «M3naTenbcTBo
«IIpocBenieHue»
®dusuka, 11 knacc/ KacssinoB B.A., O611ecTBO ¢ OrpaHUYE€HHON
OTBETCTBEHHOCTHIO «/[PODA»; AkninonepHoe odiectBo «M3aaTenbcTBO

«HpOCBGIHeHI/IC»

METOJIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

[Iporpamma kypca ¢usuku ans 10—11 knaccos. ba3oBblil ypoBeHb (aBTOp
B.A. KacbsiHOB)

®wu3zuka. bazoblil ypoBeHnsb. 10 kiacc. YueOnuk (aBtop B.A. KacbsiHOB).

®dwusuka. bazoseiit yposens. 10 kiacc. Metonuyeckoe nocodue (aBTop
B.A. KacpsHOB).

®wuszuka. bazosslit u yrimyonennsiii ypoau. 10 kimacc. Terpaab mis
nabopatopHbix paboT (aBTopsl B.A. Kacesinos, B.A. KopoBun).

®dusuka. 10 knace. Jlugaktuueckue KapTouKu-3a1anus (aBTopsl MLA.
VYmakos, K.M. Ymiakos).

®dwuszuka. bazoseiit ypoBensb. 11 kinacc. YueOnuk (aBtop B.A. KacbsiHOB).



®usuka. bazoseliil yposens. 11 knacec. Metoauueckoe nmocodue (aBTop
B.A. KacbsiHOB).

®dusuka. bazoBslii 1 yriyoneHHbiit ypoBau. 11 kmacce. Terpaap mis
nabopatopHbiXx padoT (aBTopsl B.A. Kacesnos, B.A. KopoBun).

®uzuka. 11 knacc. JAunakruueckue kapTouku-3aaanus (aBTopsl MLA.
VYmakos, K.M. Yiakos).

DOnekTpoHHbIE (POPMBI yUeOHHKA.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBHI

CETU UHTEPHET

Yuurens.py — @eneparust uHTEpHET-00pazoBanus http://teacher.fio.ru/
OO111eCTBEHHBI PEUTUHT 00Pa30BATENbHBIX JIEKTPOHHBIX PECYPCOB

http://rating.fio.ru/

HuTepHeT-pecypchl 0 00yJaromumM nporpammam JuctaHiioHHOE 00y4eHHne —

npoekT «OTKPBITHII Kosutemk» hitp://www.college.ru/

Bcepoccuiickuii aBrycroBckuii meacoset http://pedsovet.alledu.ru/

OopasoBarenbhblil cepep «IlIkomnbr B MHTepHET» hitp://schools.techno.ru/

Bce obpazoBanue Uutepnera http://all.edu.ru/

EcrecTBeHHOHAYYHBII 00pa3oBaTenbHbBIN mopTan hitp://www.en.edu.ru/

DnekTpoHHbIe OecruiaTHbie OnbarmoTeku http://allbest.ru/mat.htm

EcTtecTBeHHOHAYUYHBII 00pa30BaTeIbHBIN MOPTAT (YyUeOHUKH, TECTHI,

OJIUMITHAJIBI, KOHTpOJBHBIC) http://en.edu.ru/db/



http://teacher.fio.ru/
http://rating.fio.ru/
http://www.college.ru/
http://pedsovet.alledu.ru/
http://schools.techno.ru/
http://all.edu.ru/
http://www.en.edu.ru/
http://allbest.ru/mat.htm
http://en.edu.ru/db/

OnexTpoHHas OUOIMOTEKa CTaTel Mo 0Opa30BaHUIO

http://www.libnet.ru/education/lib/

DnekTponHas oubimoreka «Hayka u Texaukay http://n-t.org/

Metoauka ¢usuku http://metodist.il.ru/

OO6pazoBaTenbHbIl TOpTald (MMeeTcs paszaen «MHbopMaloHHbIE TEXHOIOTHI

B IIIKOJIe») http://www.uroki.ru/

Jlaboparopus oOyueHus dpusrke u actpoHomud. http://physics.ioso.iip.net/

JlabopaTtopus 00yuyenus ¢pusuke u actponomuu (JI®uA NOCO PAO).

http://physics.i0s0.1ip.net/index.htm

BupryanbHblii METOAMYECKUN KaOUHET yuuTess GU3UKU U aCTPOHOMUU

http://www.gomulina.orc.ru

Caiit kadenpsl MmeToauku npenogaBanus ¢puzuku MITY http://www.mpf.da.ru/

dusuk npencrasiser http://www.phizik.cjb.net/

JlenaeM ypoku BmecTe! http://www.otbet.ru/

ABTOMATU3UPOBAHHBIN B3aUMHBII EPEBOJ] pa3HOOOPA3HBIX (PUIUUECKUX

eMHUI] M3MepeHus http://www.ru.convert-me.com/ru/

http://archive.1september.ru/mat/

http://www.poisknews.ru/

Caiit Yuurenbckoi razersl http://www.uqg.ru/

http://www.informika.ru/text/magaz/pedagoq/title.html

http://www.aboutstudy.ru/magazine2.shtml

DnexTpoHHBIN KypHan «Bomnpocsr MHTEpHET-00pa3oBaHms»


http://www.libnet.ru/education/lib/
http://n-t.org/
http://metodist.i1.ru/
http://www.uroki.ru/
http://physics.ioso.iip.net/
http://physics.ioso.iip.net/index.htm
http://www.gomulina.orc.ru/
http://www.mpf.da.ru/
http://www.phizik.cjb.net/
http://www.otbet.ru/
http://www.ru.convert-me.com/ru/
http://archive.1september.ru/mat/
http://www.poisknews.ru/
http://www.ug.ru/
http://www.informika.ru/text/magaz/pedagog/title.html
http://www.aboutstudy.ru/magazine2.shtml

http://center.fio.ru/vio

Hayuyno-meroanuecknii ;xypHan «Metoauc»

http://www.physfac.bspu.secna.ru/Metodist/

Caiit «Becreit» http://www.vesti.ru/fotovideo.html

Karanor Bcex nmyonukanuii B xypHaie "Kpant" 3a 30 snet: 1970 — 1999

http://www.nsu.ru/materials/ssl/text/quantum/182.html

XKypnan Kommerorep B mkone http://www.osp.ru/school

XKusas pusuka http://www.int-edu.ru/soft/fiz.html

dusuka B anumanmax. http://physics.nad.ru/physics.htm

[TporpammHuoe obecreucHue mo ¢usnke B http://physika.narod.ru/

JucrannuronHas ¢pusndeckas mkosa http://school.komi.com/

KOMHBIOTepHa}I moagacprKKa YpoOKOB (1)PI3HKI/I. MGTOI[I/IKa IIPpOBCACHUA YPOKOB

(Gu3MKK ¢ KOMIIBIOTEPHOU ToAep kKot http://tco-physics.narod.ru/


http://center.fio.ru/vio
http://www.physfac.bspu.secna.ru/Metodist/
http://www.vesti.ru/fotovideo.html
http://www.nsu.ru/materials/ssl/text/quantum/182.html
http://www.osp.ru/school
http://www.int-edu.ru/soft/fiz.html
http://physics.nad.ru/physics.htm
http://physika.narod.ru/
http://school.komi.com/
http://tco-physics.narod.ru/
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