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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npeacraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUUA TIpernojiaBaHusi yuyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickon denepannu, pEATU3YIOIINX OCHOBHEIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopepkaHue mnporpaMMbl 1O (U3MKE HaAMpaBiIeHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHB Mupa oOydarommuxcsa 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBsI3e (DU3BMKM C €CTECTBEHHO-HAy4YHBIMU Y4E€OHbIMHM mpeaMeramu. B Helt
OIIPENIEISAIOTCS OCHOBHBIE LIEIM HU3Y4YEHHs] (PU3UKU HA YPOBHE CPEIHEro oOIero
oOpa3oBaHusl, TIIAHUPYEMBIE PE3YJIbTaThl OCBOEHUSI Kypca (PU3HUKHU: JIUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThI IO roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KayecTBe y4eOHOT0 MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. IkoapHBIN Kype GU3NKN — cUCTEeMOOOpa3yoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM  OmpeneNsieT XapakTep MW pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIy4YeHHUs HOBBIX MAaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMU U JPYTHUX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa oOydarommxcs, B (HOpMUpPOBAHHE YMEHUU MPUMEHSTH
HAyYHBIA METOJI MO3HAHUS MPY BHITIOJIHEHUY UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢u3WKu i ypOBHS CpemaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAN HUACH, KOTOpble MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benuHEH BOKpYr ¢usnyeckux Teopuil. Bemymmm B Kypce sABIseTcs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNoyiaraeT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pa3BuTHeM OOIIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaABCTBEHHBIMU U IKOJIOTHUYECKUMU TTpOOIeMamu.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢Gusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHUYECKHX M TEXHOJIOTHYCCKUX TMPHIIOKCHUN
W3YYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlep KaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OO0CYX ICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpPEIHEro OOIEero
oOpa3oBaHus SBISIOTCS (hU3MUECKUE TeopuH ((OopMHUpPOBaHWE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NUECKON TEOPUHU, POJIU (PYH/IaMEHTAILHBIX 3aKOHOB H
NPUHITMIIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOpPUH, JJIS OIHUCAaHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-eSITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanmu3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allud IKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyYaroluXxcsl.
Jnst  GazoBoro ypoBHSI Kypca (U3HMKM — OTO MCIOJB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB H JIA0OPAaTOpHBIX padorT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHMYECKUX
MpakTUYecKux paboT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJST W OICHKH, OCYIIECTBIACTCS YYaCTHHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm >TOM oOecreunBaercs OBJIAJACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEIMYMH M TOCTAHOBKY OIBITOB TIO TIPOBEPKE
MPETIOKEHHBIX THTIOTE3.

Bonbioe BHUMaHWE yHaENSETCS PENICHUIO PacYETHBIX W KAaueCTBEHHBIX
3agad. [lpu 3TOM 1m7s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJjaHHON (PU3NYECKON MOJENBIO, TO3BOJIAIONINE TPUMEHSITh H3yYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfena Kypca, TaKk U HUHTErpUpYS 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CledYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3Y9aThCsl B YCIOBHSX
IPEIMETHOrO KaOWHeTa (PM3MKM WM B YCJIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (Qu3MKM AOMHKHO OBITH
HE00XoauMoOe J1abopaTopHOE OO0OpYIOBAaHHME JJI BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBaeT IOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBBIX JIEMOHCTpAlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOIIECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTCcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIEUMBAECTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAaHUSI JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(MPOBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

o (opmMupoBaHue HHTEpeca W CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS U (POopMUpOBaHHE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yyibTara HW3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (dopmupoBaHWE YMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYeCcKUX 3HAHUHN M HAYYHBIX JJOKA3aTEIhCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONM (PUBUKHU IS PA3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKU U TEXHOJIOTHH.

JlocTrkeHne ITUX Ienei 00ecrednBaeTCsl pEIIeHHEeM CIEeIYIOINX 3a7ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  QuanUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS  JUIS
OOBbsiCHEHUS (PU3MYECKUX SBICHUHW B MpUpPOAEC U IS TNPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHON KU3HU;

e OCBOCHHE CMOCOOOB pEHICHHUS pa3IUYHbIX 3aJad4 C SBHO 3a/laHHOM
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M TPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEIFHOTO TUTAHUPOBAHMS U TPOBEACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAaINH,
OIIpe/IeNIEHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUHM JJI Pa3BUTUSl YMEHHUH NMPOEKTHO-UCCIIEI0BATEIbCKOH,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HeZel0), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemerii B mporpamMmme mo (¢U3MKE TMEepeueHb Ja0OpaTOPHBIX H
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENh JElaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (u3NYECKUX SIBJICHUM M mporeccoB. HayuHble TMIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe  aBmkeHue. [IBUkKEHHE MaTepUAIBHOM TOYKH MO
OKPY>KHOCTHU C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocth. [lepuon u wactora obparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE MPUMEHEHUE: CHUIOMETD,
JBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeIadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBUKEHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEHHS Teja, OPOIIEHHOrO TOJA YIioM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHMXKEHHUS C LIEJBIO ONPEACIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

W3ydeHnue ABMKEHUS Tela, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunnu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3aKkoH HproTOHA 1Sl MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuiia Tsxkectd. IlepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, cCkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus: CKOJIkKEHUS U cuiia TpeHus nokosa. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHndeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: IOAIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CroxeHune CHiL.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AeOpMaliui.

HesecomocTte. Bec Tena npu yCKOPEHHOM NOABEME U MTAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne nBuxeHust OpycKka 1o HaKJIOHHOM IJIOCKOCTH.



HccnenoBanyue 3aBUCUMOCTH CHJI YIPYIOCTH, BOZHUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMIynbC cuibl 1 U3MEHEHHME HMITYJIbCa TEJA. 3aKOH COXPAHEHUS HMMITYJIbCa.
PeakTnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPIUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nedopmMupoBaHHOM — npykuHbl.  [loTeHuManeHas SHeprusi Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUHM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE INPUMEHEHUE: BOAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIHATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEPIruH
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogiekyasipHasi Gu3nKa 1 TEPMOJAMHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSL YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

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



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPHHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM T'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CyILLIECTBOBAaHHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHHS HICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MAPAMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHogvl mepmoouHamMuKu

TepMmoanHamMuueckass cucremMa. BHYTpeHHSS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buaesl  Termonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUS, U3JIydeHHUE. Y IeJIbHAS TEIUIOEMKOCTDH BELIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEpPrUM B TEIJIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nevictBusl TemioBoid mamuHbl. [{ukn KapHo u ero kos>pduumMeHT MOJIE3HOTO
JeNCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIIOIHEPTETHKHY.



TexHudeckre yCTpONCTBA UM MPAKTUYECKOE TPUMEHEHUE: JIBUTATEIIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUITUOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTKM TIOJA NEUCTBHEM CXKATOTO BO3/ayXa, HarpeBanme 3¢upa B
JaTyHHOU TpyOKe myTEM TpeHUs (BUICOEMOHCTPALINS).

M3meHeHne BHyTpeHHEH dHEPruu (TeMIiepaTypbl) Tejaa IpH TeIuionepeiaye.

OnelT MO anuabaTHOMY pACIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTaTElsl BHYTPEHHETO CrOPaHusi, PEaKTUBHOTO
JIBUTATEJIA.

Yuenuuecxuii sxcnepumenm, i1abopamopvle pabomol

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aecpecammuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpazoBanue u KoHjeHcanus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpucrtamibl. CoBpeMeHHble MaTepuanbl. [liaBnenwe wu
KpucTayumM3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHCJIE HAaHOMAaTepPHaJiOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBA HACBHIILIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM JIaBJICHUH.

CriocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepenne 0THOCUTEILHON BIIaXKHOCTH BO3/yXa.

Paznea 4. JaekrpoanHamuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anmsi Tel. ODJEKTpUUeCKuil 3apsia. JlBa BHIa JJIEKTPUUYECKHUX
3apsanoB. [IpOBOJHUKH, IAUAJIEKTPUKU M MOJYNPOBOJAHUKU. 3aKOH COXPAHEHHUS
AIIEKTPUYECKOrO 3apsja.
BsaumopeiictBue 3apsa0B. 3akoH Kyiona. ToueuHblil 3IEKTPUYECKU 3apsi.
Onektpuyeckoe tmone. Hampsok€HHOCTH  anekTpuueckoro modis.  [IpuHnun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mojs.  [lorenmuman.  PasHocth
NOTEHUHAIOB. [IpOBOOHMKM M JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
Jlvanexkrpryeckas MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMopenicTBrE HAANEKTPU30BAaHHBIX TEI.

DIJIEKTPUYECKOE TMOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJJACTUH, PACCTOSHUSI MEXAY HUMH U JUJICKTPUUYECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepeHne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenune. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

Pabora amekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHHKA TOKA.
3akon Oma i MOJHOM (3aMKHYTO#) 2yiekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUSI METAJLIOB OT Temrneparypbl. CBEpXIpOBOJUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobcTBeHHas U IIpUMECHas IIPOBOJAUMOCTh
NOJIypoBOJHUKOB. CBoicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



DnekTpuyeckuidi ToK B ra3zax. CamMoCTOSTENbHBI M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIPSKEHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYIIEH CUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHble CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 10 Kiacce oCylIECTBISETCS C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoN0THH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboia, rurnepOosa, ux rpaguKu U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NMPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH JKMBBIX OPTaHU3MOB (BHUBI TEIUIONEPEIayuH, TEIJIOBOEC PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU U



ra3oB, 2JIEKTPUYECKHE CBOMCTBA METAJIOB, SJIEKTPOJIMTUYECKAS UCCOLMAIUS,
raJibBaHUKa.

l'eoepagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET WM JApPYTHE), JBUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, 3JIEKTPOHArPEBATEbHBIE puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. JaekTpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTtossnHble  MarauThl.  B3aumMojeiicTBHE  MOCTOSHHBIX  MarHUTOB.
MarautHoe 1moje. Bexktop MarHUTHOM HWHAYKUMH. [IpuHUIMO cCynepno3uinuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapThHa JMHUNA MarHUTHOM
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOAHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBrue MpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM 1oJjie. PadoTa cuisr Jlopenta.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
MHAYKIAK. OJIEKTPOABIKYIAs Cujla HWHAYKIUM. 3aKOH AJIECKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABMKYIIAs CHJIA HHAYKUAH B
ITPOBOJIHHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIAsd CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIC
MAarHUThl, BJEKTPOMArHUTBI, JJICKTPOJBUTATEIb, YCKOPUTEINW 3JIEMEHTapHBIX
YaCTHUI], UHIYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIECH CHIIBI UHIYKIMU OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO TMOJISl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMmpOMAZHUMHbIE KONE0AHUA

KonebGarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJIeOaHMS.
["apmonunyeckue konedanus. Ilepuon, vacrora, amrmumryaa u ¢as3a KosieOaHUM.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUs B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJeOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHyXA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUSI.

Tpanrcdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kymnbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojIeOATeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpPE3UCTOPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TUHUYU AIEKTPONEpEaauH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TEpUOja MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MNEpeMEHHOTO0 TOKa B IENM W3 MOCJIEA0BATEIbHO
COCIMHEHHBIX KOHAEHCATOPA, KATYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiuHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHUE, MpeoMIIeHUe, noJsapusanus, Judpakius,
unrepdepeniuss. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >MeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbl.

TexHuyeckue yCTpPOMCTBa M MPAKTHUYECKOE MPUMEHEHHE: MY3bIKalbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne06mroieecs Te10 Kak UCTOYHUK 3BYKa.

HabGmronenue orpakeHus: M IPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJeOaHUM.



HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Tema 3. Onmuxa

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

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHuit B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CiioxHbIi cocTaB 6enoro cera. L{Ber.

CoOuparonie u pacceuBaromive JuH3bl. ToHkasg nuH3a. DOKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIWYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenesbl NpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcaoBUE HaOIIOIEHUS
IJIABHBIX ~MAakKCHMyMOB TIpM  [aJ€HUM MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHHYecKue YyCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doroanmnapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, AMPPAKIIMOHHAS PELIETKA, OJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckre mpruodoOpHI.

[TomHOE BHYyTpEeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JIMH3AX.

Mogaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmonenune natepdepeHnu cBera.

Hab6mronenune nudpakxium ceera.

HabGmronenre nucnepcuu cBera.

[TosyueHue CrieKkTpa ¢ MOMOILBIO TTPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbI0 JUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomul



N3MepeHue nokasaTess NpeioMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHnnBl  OPUMEHUMOCTH  KJIACCUYECKOM  MexaHukd.  IlocTymaTsel
CIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOXAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAIlCHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b MacChl C SJHEPrUEr U UMITYJILCOM PEIIATUBUCTCKON YaCTULBI. DHEPTUS
ITOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YaCTOTON. DHEPTHs
U UMIyJbC (poTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3aKOHBI
dbororddexra. YpaBuenue OiHmretHa 1s dotodddexra. «KpacHas rpanuiay
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTonaTuMK, COJTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®doTo3(heKT Ha YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEITHETO (poToaddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u morionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bunisl
cnekTpoB. CIIEKTp YPOBHEW dHEPTUU aTOMa BOJIOPOIA.

BosiHoBBIE cBoOlicTBa yacTull. Bosnbl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHruecKue YCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEeKTPabHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HaOmronenue muHeRYaTOro CriekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbIiTel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paavoakTuBHOrO wu3ny4yeHus. CpoiictBa anbda-, Oera-, TaMMa-U3ITy4YEHUS.
Binsinue paanoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. ['amma-
U3IIydeHHE. 3aKOH PAIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT macchl sipa.

Snepneie peakunu. [lenenue u cuHTE3 AIEP.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOJIIOACHHS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.

@dyHIaMeHTalbHbIe B3auMOJeHCTBUA. EAMHCTBO PU3nyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIIMX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pasznen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otansl pa3BUTHs acTpoHoMUU. [IpukiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3aus, sSpKuUe 3BE3NBI, IUIAHETHI, MX BHIMMOE
JIBIDKCHHE.

ComHeunas cucTema.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprun ConHIA@ U 3BE3.
3BE3/IbI, UX OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpamMma «CHEKTpalbHBIM KJlacC —
CBETHUMOCTB». 3BE31BI TJIABHOW ITOCJIEAOBATEIHLHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW IOCJENOBAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUU U 3Boiounu CoJHLIA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mineunbiii [lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TaJaKTHUK.

Bcenennas. Pacuupennie Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPeIeNICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31sI CEBEPHOIrO MOIYIIAPHS U IPKUE 3BE3/BI.

Hab6nronenus B Teneckon Jlynsl, manet, Maeunoro [lyTu.

O6o0maronee NOBTOPEHUE

Ponb Qu3uku W acTpOHOMHMM B 9SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAyYHOH KapTUHE MHPA, POJIb (PU3HUECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnuku 0a30Boro ypoBHsA B 11 kimacce ocyliecTBisieTcs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcaMM MAaTE€MAaTHKH,
OMoNOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumores3a, (uznyueckas BEIMYMHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIEh, U3BMEPECHHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00US TPEYTrOJbHUKOB,
ompeJiesIieHUE TUIOMIAAU TUIOCKUX (GUryp U 00bEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeIbHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paananyy Ha )KUBbIE OPTraHU3MBbI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIIMYECKAS] CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTPaIbHBIN
aHaus.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaady, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHOHHAS I1€Yb, pajap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes..



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mnpeamera «®Pu3Mka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONMNX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO TpeaMeTa «Pu3nKay AOHKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmUXCsi PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, PACIIUPEHUE KUZHEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3aldi OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alliy;

YMEHHE B3aHMO/ICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU AESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOHU UICHTUYHOCTH,
MaTpUOTU3MA;

[IECHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pPEIICHUS,
OPUCHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIFOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
MIPUCYIIETO (PU3NUECKON HayKe;



5) Tpya0BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IMYHbIM cdepaMm MnpodhecCHOHANbHONU AESTEIBHOCTH, B TOM
YHCJIE CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTBH ¥ CIIOCOOHOCTHh K 00OpPa30BaHUIO W CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJOTHUECKOW KYJIBTYPhI, OCO3HAHHE TJIOOATHHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeMm;

IJTAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUM B OKPY>KAIOIIEH CpEeJie HA OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHS YETIOBEUYECTBA,;

pacUIMpeHre OMbITa JIEITEbHOCTH SKOJOTUYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTEeIbHOCTH, TOTOBHOCTH B IIpoOIiecce
u3ydeHus: (QU3NKA ~ OCYIIECTBIATH  MPOCKTHYID W HCCIEAOBATEIBCKYIO
NEeATeTbHOCTh HHIUBUIYAIBHO U B TPYIIIIC.

METANIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIEe YHUBEPCAIbHbBIE YUeOHbI€ /1eiicTBUS
ba3zoBble 1ornueckue aAefcTBu:
CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpPENENATh 1N JACSITENIbHOCTH, 3aJaBaTh MapamMeTpbl W KPUTEPUU HX
JIOCTHKCHUS,
BBEISIBIIATH  3aKOHOMEPHOCTH W TPOTHUBOPEYHMsI B  paccMaTPHUBAEMBIX
(bU3UYECKUX SIBICHUSIX;
pazpabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajau3a WMEIOLIUXCS
MaTepHaATbHBIX ¥ HEMATePUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKH TIOCIICACTBUIN ACATEIHLHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eMCTBUA:
BJIAJ€Th HAyYHOW TEPMUHOJIOTHEH, KIIIOYEBBIMH MOHSATUSIMH U METOJaMU
(bu3nYeCKON HAYKH;



BJIAJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00yiacTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelIeHusl 3ajiay (U3MYECKOTO COJEepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJAETh BHUIAMHM JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEeIIEHUs, HAaXOAUTh APTyMEHTHl JIs J10Ka3aTelIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYCHHbIE B XOJE pEUICHUs 3a7aud pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOM
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb IEPEHOCUTh 3HAaHUA MO (QU3MKE B MPAKTUUYECKYIO 001acTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHbIE TOAXO0/AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHs] UHPOpManuu (U3HUECKOTO COAEpPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATEIbHO OCYUIECTBJIATh IIOMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEPIpPETAlni0 MHPOPMAIMU pPa3IMYHBIX BHUIOB U (Popm
IpEJCTaBICHNUS;

OLICHMBATh JJOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TE€XHOJOTMM B PELIEHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3al[MOHHBIX
3alady  C coOMofeHHEeM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TMTUEHBI, PECypcocOepeKeHMs, TMpPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(popMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B Pa3IMYHbIX (QopMarax c
yu€TOM Ha3zHayeHMsI HTHPOPMAIUHU U LEIEBOU ayAUTOPHUU, BHIOMPAs ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYILECTBIISAThH OOIIEHNUE HA YpOKaxX (PM3UKH U BO BHEYPOUHO JIEATEIBHOCTH;
pacrno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CHUTyallMd M CMsr4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

NPUHAMATh I1€JIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJAa M KaXJOr0 yYaCTHUKA KOMAaHIbl B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUUAA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErHYeCKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIAacTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aj]a4, IJIaH BBITOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLICHMBaTh PUCKM MU CBOEBPEMEHHO MNPUHUMATh PELICHUS MO HUX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX MpPU aHAJIN3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

MPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M apPryMEHTBl JPYyTHUX MpPU aHAJIN3€ pe3yJIbTAaTOB
JIESITCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIHMOKH.

B mpouecce nOCTHKEHUSA JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPAMMBI
no (QuU3MKEe i1 ypOBHS cpeaHero oOmero oOpa3oBaHusS y 0O0yJaronuxcs
COBEPIICHCTBYETCSA AMOLIMOHAJILHBIN WHTEJIJICKT, MPEANOIararo It
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS, BKIIOYAIOMIET0 CIIOCOOHOCTHh MIOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOILIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOPETyJIMPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBAaTBhCI K
AMOIMOHAJILHBIM U3MEHEHHUSM U MIPOSIBIIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHKECHUIO LEIU U
yCIIEXy, ONTHMHU3M, WHUIIMATUBHOCTb, YMEHHUE JACHCTBOBATH MCXOJA M3 CBOHUX
BO3MOKHOCTEH;

SMITATHH, BKIIFOYAIOIIEH CITOCOOHOCTh MOHMMATh YMOIIMOHAJIFHOE COCTOSTHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U COINEPEIKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSI, MPOSBIISITH HHTEPEC U pa3peniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApPTUHBI MHUPA, B PAa3BUTUHA COBPEMEHHOU TEXHUKU WU
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIMAIbHAs CHCTeMa OTCUETa, aOCOMIOTHO TBEPOE TEIO,
WJICAJIbHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOUECUHBIN
AIIEKTPUUECKUH 3apsijl PU pelieHnn PU3NIeCcKux 3a1ad;

pacrno3HaBaTh (pu3MUECKHUe SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  MPSAMOJMHEHWHOE
JBIDKEHUE, CBOOOJHOE TMaJeHue TeJ, IABUKEHUE [0 OKPYKHOCTH, WHEPIHS,
B3aumMojiecTeue Ten, Auddys3us, OPOYHOBCKOE IBWKEHHE, CTPOEHUE KUIKOCTEH
U TBEPABIX TEN, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHHUH (OXJIAXKICHUH ), TETUIOBOEC
paBHOBECHE, MCHApPEHUE, KOHJCHCAWs, IUIABJICHUE, KPUCTAJUIM3ALNS, KUIICHHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JTaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY [apaMeTpaMu COCTOSIHMS Tra3a B  HM30IpPOLECCaXx,
AIEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPSJIOB;

OMHCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (HU3UIECKUE BEITMUWHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTECHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OINUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIWYUH, UX OOO3HAUYECHUS U EIUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIIMUHMHY C APYTUMU
BEJINYMHAMU;

OMMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONIb3Ysl (U3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasi PHEPrysi XaOTHYECKOrO JBIXKCHUS MOJICKYJI, CpeHEKBaIpaTUuIHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003Ha4YeHUsT W EIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
aBJIeHUs (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKUe BETUYMHBI: AJIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE MOJIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIMAJIOB,;
MpU OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3yEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JAHHYI0 (U3UYECKYIO BEJIUYHHY C APYTUMH BEIMUYUHAMH,

aHAM3UPOBAaTh (PU3UUYECKHUE MPOIECCHI U SBIICHUS, UCIIONB3Ys (PU3HMUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMupHOTro Tsrotenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXPaHEHUsI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS MMITYJIbCa,
MPUHINAN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUUYECKOW PHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsana, 3akoH KylioHa, mpu 3TOM pa3ianyarh CIOBECHYIO
GbOopMyJIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAXKEHHE W YCIOBHUS (TpaHUIIbI,
001acTH) MPUMEHUMOCTH;



OOBSACHATh OCHOBHBIE TMPUHIMIBI JACHCTBUS MAalllMH, NOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBIMIOJHATh AKCHEPUMEHTHI IO HCCICAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath MpodlieMy/3aadyy M TUIOTE3y Y4E€OHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH ONBIT U
(GbOopMyIHpPOBATh BHIBOIHI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO HM3MEPEHHUs U HCIONb30BaTh HW3BECTHHIC
METO/IbI OLICHKHU ITOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHMPOBATh YCTaHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (DU3MUYECKUX BEJIMYMH B
BUJIE Ta0OnMIl U rpauKoB, AeJaTh BBIBOBI IO Pe3yJbTaTaM HCCIEA0BAHNUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEIECHUM UCCIEI0BAaHUMN B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JEATEIbHOCTH C HMCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemiath pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM (U3MUYECKOW MOJIEINbIO,
UCHOJB3YS (PU3HUECKUE 3aKOHBI U MPUHIUIBI, HA OCHOBE aHaIM3a YCJIOBUS 3aJauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAacUYEThl M OLIEHUBATh PEaJIbHOCTD
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelarh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HEITPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue SBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPENICTABJICHUS YIEOHOW U HAYYHO-TIOMYJISIPHON MHGOPMAINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHATTU3UPOBATh MOJIydaeMyto HH(POPMALIUIO;

MPUBOAUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, OOBACHEHHE MPOLECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOLIEH Cpee;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIBL, PAUMOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYNIIbI B PEIIEHUE PACCMATPUBAEMOM TPOOIIEMBI.

K xoHny oOyuenus B 11 kjacce npeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JIEKTPUUECKUI 3apsij, JIyd CBETa, TOUCUHbI NCTOYHMK CBETA, AIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIO siJpa IMpU pPEUICHUU (PU3NYECKHX
3a1ayg;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHUCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM MW JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHUS U
BOJIHBI, NIPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHuss, audpakuus W TOJAApU3ALMS  CBETa, JUCHEpCUs CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cBeTOBOE NaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CHEKTpa aroMa BOJAOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
ONMUCHIBATh W3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUYECKYIO  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOJb3Yyd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsill, CHJIAa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHLIMAJIOB, AJIEKTPOABIIKYILAsA cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojsi, cwia Ammepa, cuia JlopeHiia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 M MArHUTHOIO MOJIEW, MEPUOJ W YacTOoTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CUjla TOKa B MpoIecce
FApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE paccTosiHue U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIHHO TPAKTOBATH (PU3UUYECKHMA
CMBICIT HCIIOJIb3YeMBIX BEIMYMH, MX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JPYTUMH
BEJIMYMHAMU;

ONMUCBHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBICHUA W MPOLECCHI, HCIOIb3YS
bu3NYecKue BEIMYMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS] W EAMHMIIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYWHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapaijIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHA st PoTodddekTa,
3aKOH COXPAHEHUsl SHEPruH, 3aKOH COXPAHEHUS MMITYJIbCA, 3aKOH COXPAaHEHUs
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOrO 4ucia, mocrynarel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMAaTHU4YEeCKOE BBIPAXXEHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENIENATh HAIIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOUTh UM OIHCHIBATh H300paXEHHE, CO3[aBAEMOE IUIOCKHM 3€pKajoM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSMBIX M KOCBEHHBIX HM3MEPEHUM: IPU 3TOM
dbopmynupoBath mpoOiieMy/3agadyy M TUMNOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpPYIOBaHUsS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOHI,

OCYHIIECTBIISAThH MPSAMbIC M KOCBEHHBIE MU3MEPEHUSI (PU3UUECKUX BEIUYHH, TIPH
TOM BBIOMpATh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSMBIX HM3MEPEHUH: MPU H5TOM KOHCTPYMPOBATH YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIICIOBaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyja MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3314
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEIMYMUHBI U (POPMYIIHI,



HEOOXOUMbIE JUIsl €€ pEIIeHUus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHBIE 3a1a41: BBICTPANBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM HAa HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  ydyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TPEJCTaBJICHUS y4eOHOW W HAYYHO-TIOMYJISIPHON MH(POpPMAIUH, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAM3UPOBATH MOIy4aeMylo HH(OPMAILIHUIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAallMH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MacHOrO UCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOIIECCOB OKPYKAIOIIEr0 MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOpalleHUH ¢ MpUOOpaMyu U TEXHUYECKUMU
YCTPOMCTBAMH, NIl COXPAHEHHUS 3J0POBbS M COOJIOIECHUS HOPM SKOJOTHYECKOIO
MIOBECHUS B OKPYXKAIOILIEH CpeaE;

paboTaThb B TIpyHle C BBHIMOJIHEHUEM pA3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpelesTh O0OS3aHHOCTU U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3ZUKA U METOJAbI HAYYHOI'O ITIO3HAHUS
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa [JOK
' AR HEYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubmuotexa [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHORRI TepMOHHAMII 0 https:/m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
1 eKTpOCTaTHKA 10 https://m.edsoo.ru/741bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nose. DIeKTpOMarHuTHas 1 1 3 bubnnoreka [JOK
) WHAYKLIUA https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHn4yecKkne U dJIEKTPOMArHUTHBIS 5 | bubnmnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c¢
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
’ OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢c

4.3

ATOMHOE SApO

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Etlffj;lifjsiggﬁﬂucwc
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uugposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
! ®dusnka — Hayka o npupoje. Hayunsie | bubmmoreka [JOK
METOBI IO3HAHUS OKPYXKAKOLIETO MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMupoBaHUM
2 COBpPEMEHHOM i)a HOM K(g I’;I/IHIi MHpa, B 1 bubmorexa HOK
P . o P Up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JESATEIHLHOCTH JII0IeH
Mexanunueckoe aBuxkeHue. OTHOCUTENIbHOCTh
bubmuoreka [{OK
3 MexaHu4ecKoro asumxenus. [lepememnienue, 1
https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOPEHUE
4 PaBHOMEpHOE TPAMOIIMHEWHOE IBUKEHUE 1 bubmmorexa [TOK
p p A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE TPSIMOIMHENHOE | bubmuoreka [IOK
JOBUKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOogHoe majieHue. Y CKopeHue | bubmuorexa [IOK
CBOOOHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneitnoe nuxenue. J[BrmxeHue 1 bubmuoreka [IOK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHocuTenbHOCTH ["anunes.
8 HNuepuumansusie cucremsl orcuera. [lepBolit 1 bubmorexa HOK
pit - eP https://m.edsoo.ru/ffO0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [lpunuun cynepno3uuuu | bubnuotexa [JOK

cuil. Bropou 3akoH HeroroHa st

https://m.edsoo.ru/ff0c3be8




MaTC];)I/Ia.]'IBHOI/Iv TOYKH

10 Tperun 3akoH HproToHa /U1l MaTeprambHbIX Bu6muotexa [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKoH BCeMUpPHOTO TsiroteHus. Cua bubnmnoreka HOK
TspKeCTH. [lepBast kocMHUecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nmmoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yrpyr K https://m.edsoo.ru/ffOc3el8
Cuna tpenus. Koapdunuent tpenus. Cuna
13 COTPOTHUBIICHUS MIPU ABMKCHUH TeJIa B bubmmorexa [IOK
P p https://m.edsoo.ru/ff0c3f76
JKUJIKOCTHU WJIH Ta3e
[locTynarenbHOE U BpalllaTebHOE ABUKEHUE
14 a0COJIFOTHO TBEPOTO Tes1a. MOMEHT CHIIBI. bubnnorexa [JOK
I1;meyo cunbl. Y cii0BUS paBHOBECUS TBEPAOTO https://m.edsoo.ru/ffOc41a6
Tena
NMinynbc MaTepralibHONW TOUYKHU, CUCTEMBI
15 MaTepUaibHbIX TOYEK. MIMITysbe cuibl. 3aK0H bubmmnoreka HOK
COXpaHEeHHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pa6ota u momHOCTh cuibl. Kunetunaeckas
16 SHeprusi MaTepuanbHoi Touku. Teopema 00 brbmmorexa [TOK
p p Ot 1eop https://m.edsoo.ru/ff0c4502
M3MEHEHUU KHHETUYECKOW SHEPTUu
[TorenumansHas sueprus. [loreHmanbHas
17 SHEPTHS YIPYyro A1eGpopMUPOBAHHON bubnuoteka [JOK
npykuHbl. [loTeHnManbpHas sHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHManbHBIC U HETIOTEHITUATBHBIC CHUJITBI.
bubnunorexa LIOK
18 CBs13b paOOTHI HETTOTEHITUATBHBIX CHJI C

HN3MECHCHHUEM MGX&HI/I‘—IGCKOI/IVSHepFI/II/I

https://m.edsoo.ru/ff0c478c




CUCTEMBI TeJIl. 3aKOH COXPAHECHHUS
MEXaHUYECKOU YHEPTUU

JlaboparopHnas pabota «VccienoBanue cBSI3u
paboThI CHIIBI C U3MEHEHHEM MEXaHHYECKOM

19 https://resh.edu.ru/
SHEPryH TeJla Ha MPUMEPE PACTSIHKEHUS
PE3UHOBOIO JKI'yTa»
KonTtponsnas padora no teme «Kunematuka.
bubnunoreka LIOK
20 JnHaMuka. 3aKOHbI COXpaHEHUS B
https://m.edsoo.ru/ff0c4b74
MEXaHHUKE»
OCHOBHBIE TIOJIOKEHHST MOJIEKYJISIPHO-
. bubnuorexa [IOK
21 KHMHETUYECKON Teopru. bpoyHOBCKOE
https://m.edsoo.ru/ffO0c4dc2
newkenue. Auddysus
Xapakrep JBUKEHUS U B3aUMOJICHCTBUS
22 4yacTull BeuecTsa. Moienu CTpoeHus ra3os, https://resh.edu.ru/
JKUJKOCTEN U TBEPABIX TEIl
Macca monekyn. KonnuecTBo BemiecTsa.
23 https://resh.edu.ru/
[TocTostHHast ABoraapo
TennoBoe paBHOBecue. Temreparypa u eé
24 p patyp https://resh.edu.ru/
n3mepenue. lllkana remneparyp Llenbcus
25 Wneanpasiii raz B MKT. OcHOBHOE bu6nmorexa LIOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHei
N bubmuoreka [{OK
26 KMHETHUYECKON SHEPTUU IBHKEHUS MOJIEKYII.
. https://m.edsoo.ru/ff0c511e
VYpasuenue MenpeneeBa-Knanelipona
27 3akoH JlanpToHa. ['a30BEIC 3aKOHBI https://resh.edu.ru/
JlaGopaTtopHnas pabora «HcciaenoBanue
28 3aBUCUMOCTH MEXIY IapamMeTpaMu https://resh.edu.ru/

COCTOSHUA pa3pCKECHHOI'O rasa»




HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bu6nmoreka [IOK

29
rpaduyueckoe npeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BHyTpeHHsIs 3HEpIrUs TEpMOJUHAMUYECKON

30 CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUS. bubnuorexa [{OK
KonuyecTBo TermtoTs! u pabota. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPIHsi OJJHOATOMHOIO MJI€aJIbHOI'O ra3a

31 Buael Terionepenaun bubmmorexa [IOK

A pea https://m.edsoo.ru/ff0c5¢c36
Y nenpHas TEMI0EMKOCTh BEIIeCTBA.
bubnunoreka LIOK

32 KonnuecTBo TEMI0THI MpH TEIIONEpeaye.

. https://m.edsoo.ru/ff0c5c36
AnuabaTtHbIii poriiecc

3 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bbu6moteka [JOK
MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOcSefc

34 HeobGpatumocTthb nporieccoB B IpUpoOe. bubnnorexa [JOK
BTopoii 3aKk0OH TepMOIMHAMUKHN https://m.edsoo.ru/ff0c6230

35 [Tpunuun neiictud u KIIJ[ remnoBoit bubmmoteka IIOK
MaIlIMHbBI https://m.edsoo.ru/ff0c600a

36 Huxn Kapnao u ero KIT https://resh.edu.ru/

37 DKoJoruyeckre npoodaeMbl TEII0HEPTeTHKI https://resh.edu.ru/

18 O6o0matomuii ypok «MonexynspHas bubmuorexa [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme

39 «MonekymnsipHas ¢puzuka. OCHOBBI bubmmorexa [TOK

YA ) https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKI

40 [TapooGpazoBaHue U KOHJEHCAIUS. bubmuorexa [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6

41 AOCONIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh but6mmoreka [IOK

Bo3ayxa. Hacelennslii map

https://m.edsoo.ru/ff0c64d8




Tepnoe Teno. Kpucramiunueckue u
amop(HbIe Teraa. AHU30TPOIUS CBOWCTB

bu6nmoreka [IOK

42
KpUCTaLIOoB. JKUIKHE KPUCTAILIBIL. https://m.edsoo.ru/ff0c65f0
CoBpemeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctauM3auus. Y genbHas bubnmnoreka HOK
tertoTa riaBneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubnmoreka [JOK
44 YpaBHeHHe TEIIOBOro OanaHca nommorexa [
https://m.edsoo.ru/ff0c6820
45 OnekTpu3zanus Tel. JIEKTPUUECKUU 3aps. bubmmoreka [JOK
JIBa BUa BIIEKTPUUECKHUX 3apsII0B https://m.edsoo.ru/ff0c6bcc
[IpoBOoAHMKY, AUIIEKTPUKHU U
46 H(I))JI OBOJIHUKHU 3a1f(r))H COXpaHEHUs bubmorexa [IOK
YHPOBOA ' P https://m.edsoo.ru/ffO0c6bec
3JIEKTPUYECKOTO 3apsiaa
47 B3aumoneucTBue 3apsnoB. 3akoH Kyiona. bubnnorexa [JOK
To4YeuHbIN 2IIEKTPUYECKHUH 3apsif https://m.edsoo.ru/ffOc6ce4
Harnpsx€HHOCTB 3JIEKTPUYECKOIO MOJIS.
48 [IprHIMI CyNEPIO3ULIMH DIIEKTPUYECKUX bubmmorexa [IOK
p EI ynep H . p https://m.edsoo.ru/ff0c6df2
nosie. JIuHuM HanpsKEHHOCTH
49 Pabota cuit snekTpocTaTHuecKoro modis. bubmuorexa [IOK
ITorenuman. Pa3HOCTh NOTEHIMAIIOB https://m.edsoo.ru/ff0c6f00
[TpoBOAHMKY U AUDIIEKTPUKH B
50 3J'IpeKT OCTaTI/I'—IeI([)KOM noljie bubmmorexa [TOK
P ] https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nunorexa LIOK
51 DnekTpoeMkocTh. KoHzieHCcaTo
p ! p https://m.edsoo.ru/ff0c7126
50 DIEeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPA. bubnmoreka [JOK
DHeprus 3apsHKeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGopatopHas pabota "M3mepenue https://resh.edu.ru/




3JIEKTPOEMKOCTH KOHAEHcaTopa"

[IpuHMI nEelCTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KONMMPOBAJIBLHOIO arapara,

54 N https://resh.edu.ru/
CTpYHHOrO MpUHTEpa. DIEKTpOoCcTaTUYeCKas
3amuTa. 3a3eMIICHHE IEKTPOIpruOopoB
DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanus. [locrosunsiii Tok. Cuiia

55 i https://resh.edu.ru/
toka. Hanpsixenue. ConpoTuBieHue. 3aKoH
Owma 1751 yyacTka 1enu
[locnenoBarenbHOE, apauIeabHOE,

56 CMEIIaHHOE COETMHEHUE MTPOBOIHUKOB. 0.5 bubmmoreka [JOK
JlaGopaTtopHast pabora «3yuenue ' https://m.edsoo.ru/ff0c74£0
CMEIIaHHOTO COSANHEHUS PE3UCTOPOBY

57 PaboTa 1 MOIIIHOCTB AJNEKTPUUECKOTO TOKA. bubanoreka [JOK
3axoH [Ixxoyns-Jlena https://m.edsoo.ru/ff0c7838
3akon OMa A1 OTHOM (3aMKHYTOM)
anekTpudecKkoil nenu. KopoTkoe 3amMbIkaHHe. 5ub 10K

noIMoTeKa

58 JlaboparopHas padota «3mepenne D/1C 0.5

paTop P p A https://m.edsoo.ru/ffOc7ae0
WUCTOYHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHBIICHUSI»
PesepBuriit ypok. KonTponbpHas pabora mo
59 TeMe "DnexkTpoanHamuka" / Beepoccuiickas bubnnorexa [IOK
p p https://m.edsoo.ru/ff0c8c56
poBepoyHas paborta
O06o6mmamuil ypok «IeKTpoIuHAMUKAY / bubnuoteka [JOK

60 .

Bceepoccuiickas npoBepouHast paboTa https://m.edsoo.ru/ffOc88be
DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
61 METaJuI0B. 3aBUCUMOCTh CONTPOTUBIICHUSI https://resh.edu.ru/

METaJIOB OT TEMIIEPATYPHI.




CBepXxnpoBOAUMOCTb

DneKTpUUecKUH TOK B BakyyMe. CBoUCTBa

62 1 https://resh.edu.ru/
3JICKTPOHHBIX MTyYKOB
ITomynpoBogHUKH, UX COOCTBECHHAS U
63 1| Hh}/llngaﬂfI oBOAUMOCTh. CBOHMCTBA p—n 1 bubmorexa HOK
P POBOA ' P https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUUECKUH TOK B PaCTBOpax v
64 pacIiaBax 3JIEKTPOJIUTOB. | bubnuoreka [IOK
DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. https://m.edsoo.ru/ffO0c82ba
DIEeKTPOIHN3
DIIeKTPUUYECKUH TOK B Ta3ax.
. . bubnuoreka [{OK
65 CaMOCTOSTEeIbHBIA U HECAMOCTOSTCIbHBIN 1
https://m.edsoo.ru/ffOc84ae
pazpsaa. Monnus. [1nasma
DIIeKTpUYECKHe MPUOOPHI U YCTPOMCTBA U MX
66 1} aKTIquCKOG 1| IEMGHSHI/Ie };'I I:IBI/IJ'Ia 1 bubmmorera [OK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
KonTponbHas padbora no teme
67 «9nexkrpocraruka. [locTosTHHBIN 1 bubmuorexa [IOK
JJIEKTPUYECKUN TOK. TOKHU B pa3an4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PesepsHblil ypok. O60061maomui ypok no 1 bubmuoreka [IOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kourposbubie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U X
| B3aumoeiicteue. MarautHoe nosie. Bektop | bubnuorexa [JOK
MarHuTHON MHAYKUMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIUN
MarnuTHO€e noJjie TPOBOJHUKA C TOKOM.
2 OmneiT Opcrena. Bzaumopeiicteue 1 bubmorexa LHOK
p ) https://m.edsoo.ru/ffO0c98fe
MIPOBOJIHUKOB C TOKOM
3 Jlaboparopnas pabota «3yueHue | | bubnunoreka [JOK
MarHuTHOTO II0JI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ffOc98fe
JleficTBrE€ MarHUTHOTO TOJIS HA MPOBOJIHUK C
4 tokoM. Cuna Amnepa. JlaboparopHas paboTa | | bubnnoreka [JOK
«HccnenoBanue IeMCcTBUS IOCTOSIHHOT'O https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO ITOJIS HA
5 JIBIK cs 3apshKEHHYIo yactuny. Cria 1 bubmmorera [TOK
YHIYIoeH 3ap Y Y https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabora cunbl JlopeHiia
DOnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOM uHAYKMu. IJ1C
6 P A . 1 https://resh.edu.ru/
WHJYKIMU. 3aKOH 3JIEKTPOMArHUTHON
unaykuuu Papanes
7 JlabopaTtopHas pabota «lccnenoBanue | | bubnmnoreka [JOK

SIBJICHUA 3HeKTpOMaFHI/ITHOI71 HUHIYKIOUW»

https://m.edsoo.ru/ffOcal50




WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camOMHIYKIIMU. DHEPIUsl MATHUTHOTO

bu6mmoreka [IOK

KOHTYpe

8
I10JIs1 KaTyIIKH C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noJie
TexHU4ecKue yCTpoMCTBa U UX MPUMCHEHHE:
MTOCTOSIHHBIE MarHUTHI, JICKTPOMArHUTHI
9 ’ P ’ https://resh.edu.ru/
3JIEKTPOJIBUTATEIb, YCKOPUTEIU
3JI€MEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yb
10 Oo6o06maromuit ypok «MarautHoe mosie. bubnnorexa [HOK
DneKTpoOMarHuTHasi UHIYKIUS» https://m.edsoo.ru/ff0cab82
1 Kontponbnas padota no teme «Maruutnoe bubnuorexa [JOK
rosie. DJIEKTPOMarHuTHAsE MHTYKITHS https://m.edsoo.ru/ff0cadS8
CB0OOIHBIC MEXaHHUECKHE KOJICOaHUsI.
12 I"apmonnueckue konebanus. YpaBHEeHUE bubnuoreka [IOK
rapMoHHYecKuX konebanui. [IpeBpaiienue https://m.edsoo.ru/ffOcaf06
SHEPTUH
Jlaboparopnas pabota «Vccrnenoanue
3aBUCUMOCTH TIEPHO/Ia MATBIX KOJIeOaHU
13 p https://resh.edu.ru/
rpy3a Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»
Konebarenbubid KOHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIEC KOJeOaHus B UACATbHOM
bubmuorexa [JOK
14 KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXIY
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMH U dJIEKTPOMArHUTHBIMH
KOJICOaHUSIMH
®opmyna TomcoHa. 3aKOH COXpaHEHUS
bubmuorexa [JOK
15 SHEPTUU B UJICaTHHOM KOJIeOaTeIbHOM

https://m.edsoo.ru/ff0cb9c4




IIpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
BoiHyX1€HHbIE MEXaHUYECKUE KOJICOAHMUSL.

bu6mmoreka [IOK

16 Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMArHUTHBIE KOJIEOaHHS
[Tepemennbid Tok. CHHYCOUIATBHBIA

17 MepEeMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOTO bubmuorexa [JOK
TOKa. AMILTUTYJTHOE U JIEUCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUS

18 Tpanchopmarop. HpOI/ISBOL[(jTBO, nepeaayda u hitps://resh.cdu.ru/
oTpedIieHne EKTPUIECKON IHEPTUH
VY CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE

19 ANEKTPUYECKOT0 3BOHKA, FEHEpaTopa bubmorexa LHOK

N https://m.edsoo.ru/ff0cc324

MIEPEMEHHOT0 TOKA, JIMHUM 3JIeKTponepenay
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE

20 anekTposHepruu. Kynbrypa ucnoab30BaHus https://resh.edu.ru/
AJEKTPOIHEPTHH B TOBCEAHEBHOU KU3HU
MexaHnyeckue BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuon. CkopocTth bubnuoreka [IOK
pacrpocTpaHeHus U JJIUHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunsle ¥ MPOIOJIbHBIE BOJIHBI

” 3ByK. CKOpOCTh 3ByKa. ' pOMKOCTB 3ByKa. bubnmnorexa [JOK
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc

3 DIEeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U bubnnorexa [HJOK
ckopocTs. IlIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ

24 [TpuHIUTIB paIMOCBS3U U TEIICBUICHHUS. hitps://resh.cdu.ru/
PazButue cpencts cBs3u. Paguonokamus

25 Kontponbnas padota «Konebanus u BOTHBD bubmorexa HOK

https://m.edsoo.ru/ff0cc6f8




[IpsimonuHeitHOE pacpocTpaHeHHe CBETa B

26 OJIHOPOJIHOM cpejie. ToueyHbI HCTOYHUK bubmmorexa [TOK
AHOPOHIOMN CPEAE. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 cera. [TocTtpoenune n300pakeHUH B TIIIOCKOM bubmorexa HOK
’ P P https://m.edsoo.ru/ff0cd4e0
3epkaie
IIpenomiuenue ceera. IlonHoe BHyTpeHHEE
28 oTpaxkeHue. [IpenenbHbIN yros moJIHoro bubmmorexa LOK
p P yr https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopnas padota «3mepenue bubnnoreka [JOK
IoxKasarelis IPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
Jlunzel. [loctpoenne n3obpaxeHuii B TMH3E.
30 dopMyIia TOHKOW JTUH3BI. Y BETUYCHHE bubmmorexa [IOK
PMY. ) https://m.edsoo.ru/ffOcddle
JIUH3BI
Jlaboparopnas pabota «Vccrnenoanue
31 . patop p . a https://resh.edu.ru/
CBOMCTB M300paKEHUH B TMH3AX
Hucnepcus ceeta. CiokHbIN cocTaB 0€10ro
32 cgera. [[Ber. JlabopaTopHas pabora https://resh.edu.ru/
«HalnroieHue aucnepcuu cBeTay
3 WnTtepdepennus creta. Judpaxnus ceera. bubnuoreka [IOK
JudpakionHas pemeTka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTruyeckne MpuOOPHI U YCTPOUCTBA U
35 pubop ye1p https://resh.edu.ru/
yCIOBUS MX O€30MaCHOTO MPUMEHEHUS
['paHUIBI MPUMEHHUMOCTH KJTACCHICCKOH
. bubmuorexa [JOK
36 MexaHuKH. [TocTynaTel crienaaTbHOW TEOPHU

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862




OTHOCHUTENIHLHOCTD OOJHOBPEMCHHOCTH.

bu6mmoreka [IOK

37
3ameJIeHHEe BPEMEHU U COKPAILEHUE JJTUHBI https://m.edsoo.ru/ffOcfa42
DHeprus U UMNYJIbC PEISITUBUCTCKON
38 yacTULbl. CBSA3b MAcChl C SHEPTUEU U bubmmorexa LIOK
Hel- P https://m.edsoo.ru/ff0cfc68
UMITYJICOM. DHEPrusl MOKOs
39 KontponsHas padora «OnTrka. OCHOBBI bubmumorexa [IOK
CIIELIMAIBHON TEOPUH OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf6f0
40 ®otonbl. opmyna [Mnanka. DHeprus u bubnnoreka [JOK
UMIyIbC (OTOHA https://m.edsoo.ru/ffOcfe16
41 OTtkpsiTHE U HccaenoBanue Gpororddekra. bubnuorexa [JOK
Omneitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonbl potorddekra. YpaBHEHUE
42 Ounmrenna 1 porodddexra. «Kpacnas bubmmorexa LOK
FBP https://m.edsoo.ru/f0d01 Se
rpanuia» Gorodddexra
43 Hasnenue ceera. OnwiTel [1. H. JleGenena. bubnunoreka [JOK
XuMHYecKoe ISHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpoiicTBa U MPaKTUIECKOE
44 npUMeHeHHe: (OTOIEMEHT, POTOIATUHK, https://resh.edu.ru/
CoNHeYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad nmo reme «1€MEHTHI bu6mmoreka [IOK
KBAaHTOBOU ONTHUKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pezepdopaa mo paccesHuio o-4actu bubmmorexa [TOK
peopratiop t https://m.edsoo.ru/ff0d09 1a
[Inanerapnas mozens aToma
bubmuorexa [JOK
47 [Toctynmater bopa
TYTATEl BOp https://m.edsoo.ru/ff0dOafa
43 Nznydyenune u mornomieHrne (GOTOHOB MpH bubnmnoreka [JOK

Mepexojie aToMa C OJTHOTO YPOBHSI SHEPTHU

https://m.edsoo.ru/ff0dOafa




Ha Jipyroi. Buasl ciekTpos

BonHoBEIe cBOMCTBA yacTull. BoaHEI Ae
bpouiis. KopnyckynsipHO-BOTHOBOU

bubmuorexa [JOK

49 nyanu3M. CIIOHTAaHHOE U BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
M3IIy4eHHUE
OTKpbITHE paInOaKTUBHOCTU. OMBITHI

50 Pesepdopra o onpenenenuto cocraBa bubmmorexa [IOK

https://m.edsoo.ru/ff0d0fd2
PaaOAKTUBHOIO U3ITYyYEHUS
CaowuctBa anb(da-, 6era-, raMmma-u3Iy9ICHUS.

51 BinsiHue pagnoakTHBHOCTH Ha KUBBIE https://resh.edu.ru/
OpraHU3MBbI
OTkpbITHE IPOTOHA U HEUTPOHA. MI30TOMBI.

57 Anbda-pacnag. DNEKTPOHHBIH U bubnnoreka [JOK
MO3UTPOHHBIW OeTa-pacmaj. ["amma- https://m.edsoo.ru/ff0d1162
M3JIy4eHUE
DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie

53 peakuuu. Snepusid peaktop. [Ipodrnemsi, bubnunoreka [JOK
IIEPCIEKTUBEI, YKOJIOTUYECKHUE ACIIEKTHI https://m.edsoo.ru/ff0d1356
SIICPHOU HEPTETUKHU
DneMeHTapHble yacTulbl. OTKpBITHE
no3UTpoHa. MeTo/bl HaOMI0IeH!s U

54 pPErucTpalny 3JI€MEHTAPHBIX YaCTHII. bubnuoreka [IOK
Kpyrasriii cton «@yHaaMeHTaIbHbIE https://m.edsoo.ru/ff0d0e38
B3auMoJeCcTBUS. EquHCTBO hrznueckon’

KapTUHBI MUPay
Oranbl pa3BuThs actpoHomuu. [Ipuknaanoe
55 Y MHUPOBO33PEHYECKOE 3HAUECHUE hitps://resh.cduru/

actpoHomuu. Bun 3B€31H0T0 HEOdA.
Co3sBe3aus, sipKue 3BE3bl, IUNIAHETHI, UX




56

BUJIHUMOC IBHUKCHUC. ComHeuHas cucremMa

Comnnaue. ConHeuHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHIIa U 3BE3]T

https://resh.edu.ru/

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU.
3BE3 bl ITIaBHOU IIOCIICA0OBATCIILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spoJrrorinu CoJTHIIA U 3BE3 ]

https://resh.edu.ru/

58

Muneunsin [lyTe — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanmakTuke. ['anmakTuku. YepHble AbIPHI B
sIpax rajJakTHK

https://resh.edu.ru/

59

60

Bcenennas. Pa3oeranue ranaktuk. Teopust
Bbonpmioro B3peiBa. PenukroBoe usinydeHue.
MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

https://resh.edu.ru/

https://resh.edu.ru/

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

https://resh.edu.ru/

62

63

64

O6o06maromuit ypok. Ponb ¢puzuku u
aCTPOHOMHUHU B DKOHOMHUYECKOIA,

TEXHOJIOTHYECKOM, COITTATEHON 1 dTUYECKOM

cdepax AedaTeIbHOCTH YeTIOBeKa

O6o06maromuit ypok. Poib u mecro ¢puszuku
1 aCTPOHOMHH B COBPEMEHHOM Hay4YHOUN
KapTUHE MHUpa

O6o06maromuit ypok. Ponb puznueckoit
Teopuu B pOpMUPOBAHNH TIPEICTABICHUHN O
¢du3nuecKoil KapTuHe MUpa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/




O6o0maromuii ypok. Mecto pu3n4ecKoi
KapTUHBI MUPA B 00IIEM PSITy COBPEMEHHBIX

65 . 1 https://resh.edu.ru/
€CTECTBCHHO-HAYYHBIX MPEJACTABICHUH O
IpUpoJIe
Pese i .M e e.

66 PEHBIH YPOT. MATHHTHOC 10T 1 https://resh.edu.ru/
DneKTpoOMarHuTHas: MHIYKIIUS
Pese i ypok. Onruka. OcHO

67 PRHbIH }:p e HOBBL 1 https://resh.edu.ru/
CHEIUaIbHON TEOPUU OTHOCUTEILHOCTH

68 Pesepnsrii ypok. KBanroBast pusuka. | bubnuoreka [IOK
DneMEeHThl aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMUPOBAaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JJIEKTPUYECKUN 3aps] — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTpPOCHMsI  BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIMHEHHOEe JBUXKEHHE, CBOOOJHOE MaJeHue
T€d, JABWKEHHE IO OKPY)XHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUU
(oxJlaXk1eHnNn), TEIJIOBOE€ paBHOBECHE, HCIApPEHHEe, KOHJEHCalus,
IJaBJICHUE, KpUCTAJUIM3alMsl, KHUIIEHHE, BIAXHOCTb BO3/yXa,
MOBBIIICHNUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYUHBL: KOOPJIHWHATA, IIYTh, MEpEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
NOTEHIMaJbHAsE OJHEprHs, MeXaHudeckas pabora, MexaHH4yecKas
MOIITHOCTh; TIPY ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICHT
HCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YNHaMu

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I WU TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHssI KHHETUYECKas DHEPrUs  XaOTHUYECKOTO
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENsS, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCIIOJIb3yEMbIX BEJIUYHMH, UX O0O3HAYCHHUS W CAMHHUIBI, HAXOIUTH
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO BETHUUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
JJIEKTPUUYECKUE  SIBJCHUS  (IPOIECCHI), HUCMONB3ysd  (pu3mueckue
BEJINYUHBI: ANEKTPUYECKUI 3apsn, JIEKTPUIECKOE nouie,
HANPsDKEHHOCTh  I10JIs, ITOTEHLMAJ, Pa3sHOCTh ITOTEHLMAJIOB; IIPU
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIEI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTUMHU

BCINYNHaMN

aHaJIM3UpOBaTh (PU3MUECKHE TMPOLECCHl M SBJICHHS, HCHOJb3Ys
¢bu3nyeckye 3aKOHbI U MIPUHLUIBL: 3aKOH BCEMUPHOTo TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs UMITYJIbCA, IPUHLHUII CYNEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs  HHEPLUUAIBHBIX CUCTEM  OTCU€Ta;  MOJIEKYJISPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUs BEILECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEW KHUHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHHS MOJEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; mpu sToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKOoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbl, 00JIaCTH) IPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U

TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HCIIOJIb30BaHUS B ITIOBCEIHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU
5ToM (GopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO

000pynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHGCTBJ'IS[TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAIbHBINA CIOCO0 U3MEpPEHHsS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMHU BEIUYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICI0OBaHNA

CobmromaTe mpaBmiia  0€30MacHOrO0  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEpHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3a7a4d ¢ SIBHO 33aHHOW (PU3MUECKOW MOJEIBIO,
UCHOJb3ys (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE i €€ pelieHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nUecKoil BETUYMHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUS

Hcnonp3oBaTh NpU  pelIEHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpHUPOBAHMS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-IOIMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIIU3UPOBATD MMOJIYH4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ pudopamMu
U TEXHUYECKUMH YCTPOMCTBAMHM, MJSI COXpPAHEHUS 3I0pPOBbI U

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOT'O ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTH
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHUS U3YyYEHHBIX (PU3MYECKUX MoOJeneil:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOAEIb aTOMa, HYKIIOHHAs

MOJIEJIb AaTOMHOTO Sipa MPH pelIeHN: (pr3nYecKux 3aaa4d

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  QJIGKTPOAMHAMUKH M  KBAHTOBOM  (PU3MKHU:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
NEKTPOMAarHuTHas MHAYKLHSA, JCHCTBME MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KonebaHus UM BOJHBI, MPSAMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3alusl CBeTa, AMCIEPCHUS CBETa, (OTOAIEKTpUUECKUil 3 dexT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIIEKTpa aToOMa BOJOPOAA, €CTECTBEHHasd W  HMCKYCCTBEHHasd

PAaAuOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  AJIEKTPUUYECKUM  3apsa, cuila  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIIEHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOoka, WHAYKIMS MarHUTHOTO
monsa, cuna Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
9HEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJEH, MepuoJl M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B Tpoliecce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHMe W ONTHUYecKas CHJIa JIMH3BI, MPU OMNUCAHWUU TPABUIBHO
TPAKTOBAaTh (PUIUYECKUH CMBICT HCIOJB3YEMBIX BEIMYWH, UX
0003HAYeHHUsT W CIUHHIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BETUUYHUHY C JPYTUMHU BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCChI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTHb 3JICKTPOMAIrHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HNMIIYJIBC (I)OTOHa, Mepruoag
moaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACp, IIPU OIHCAaHUH
IIpaBUJIBHO TPaKTOBATb d)HBquCKI/Iﬁ CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIMYHUHY C APYTUMHU BECIIMYMHAMHU, BBIYHUCIIATH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIIOJIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICOBATEIBHOTO M TApajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHHSI CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, YypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUS
UMITyJIbCA, 3aKOH COXPaHEHUS OJCKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHHUsT  MacCOBOI'O  YHWCJA, TMOCTYynaTtel  bopa, 3aKkoH
palMOAaKTUBHOTO pacmaja; TMpd O3TOM pa3indyarth CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)X€HUE, CO3/1aBAEMOE  IJIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIA; TIpU
sToM (dopmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  HPEIJIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYHICCTBJISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJiabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBAaHUA

11.12

CobOmomaTe mpaBuia 0O€30MacHOTO TpyAa MpH  I[POBEIECHUU




WCCIeOBaHUNH B paMKax ydeOHOTO JKCHepUMeHTa, Yy4eOHO-
HCCIIEN0BATEIbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U J1aOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHble 3aa4M ¢ SIBHO 33JaHHON (pU3MUECKOW MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nYeCcKOil BETUYNHBI

11.14

11.15

11.16

PemraTe Ka4€CTBCHHBIC 3aJa4uu: BbBICTPAUBATDH JJIOTHUYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHBIC
MH()OPMALIMOHHBIC TEXHOJIOTMH JUISl TIOMCKA, CTPYKTYPUPOBAHHS,
WHTEPIpETAlMd M TPEJCTABICHUS Y4YeOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 pPa3IUYHBIX MCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBUS MalIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

OBCETHEBHON KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE MPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonb3oBath TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pOBbS MU

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJHEHHEM PA3JIMYHBIX COLMAIBHBIX pOJiei,
IUTaHUpOBaTh ~ pabOTy  IpyHNbl,  PALMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 U3 Y4YaCTHUKOB

TPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena JjIeMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHU A

®usuka — Hayka o npupoae. Hayunbie
. METO/1bl IO3HAHUS OKpYyXarouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H

1 npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TeOopuH. ['paHULIBI TPUMEHUMOCTH

. (buzmuecKux 3aKOHOB. [Tpunamn

' cootBeTcTBUs. Poinp u Mecto ¢Qusuku B

(dhopMupOBaHHUH COBPEMEHHOM HAay4YHOU

KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH IO

2 MEXAHHUKA

#HPari#KMTHEMATUKA

Mexaunueckoe aBrkenne. OTHOCUTEILHOCTD
2.1.1 MeXaHn4YecKoro aBmxkeHnsa. Crucrema oTcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  yCKOpPCHHE
21 2.1.2 MaTepuaibHOM TOYKH, UX IPOEKIUU Ha OCH
. CUCTEMBI KOOpJUHAT. Cnoxenue

MIEPEMELLIEHUI U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBIJKCHUE. I'pacduxu
213 3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
yCKOpEeHUS, yTH u nepeMeneHUs

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.2

2.1.6

CBobOomHoe majzeHue. Y CKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
NBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. [lepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOMCTBA: CIUJOMETP,
JBU)KEHUE CHAPAJZIOB, LECMHBIE U PEMEHHBIE
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBHOKEHUH C HA4YaJIbHOM CKOPOCTBIO, PABHOM
Hymo. M3ydyeHne JBUKEHHUs IapUKa B BA3KOMN
JKUJIKOCTU.  M3ydeHuWe  JBWIKEHHS — Tela,

6p0HJCHHOFO TOPHU30HTAJIBHO

HH#PartH# IMTHAMUKA

2.2.1

[TpunImMn OTHOCHUTEIBLHOCTHU T"anunes.
IlepBeiii 3akoH HbroroHa. HMHepunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

Bropoii 3akoH HberoTroHa ams MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHraIbHBIX TOUCK

224

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsHKeCTH.

HCpBaﬂ KOCMHUUCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHUs
CKOJIB)XCHUA u CHJIa TPCHUMA IIOKOA.

Koaddumnment tpenns. Cuna conpoTHBIICHUS




IIpH ABUKCHUU TECJIa B ) KUAKOCTH HUJIA T'a3C

2.2.7

228

229

[TocTynarenbHoe W BpamiaTebHOE JIBUKEHHE
aOCOJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpalllCHHS.

[Inedo cunsl. YcioBus paBHOBeCUs TBEPAOIO
tena B UCO

Texundeckne YCTpOfICTBa: INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue padotel. U3yuenue ABUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH O]
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jgedhopMupyeMol TMpyKWHE H PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX JjJeopmarium.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIICTO OCh BpalliCHUSA

2.3

##H#Par#H#3AKOHBI COXPAHEHI A B MEXAHUKE

NMmnynsc mMarepuanbHOM TOYKH, CHCTEMBI

23.1 MaTepuaibHbIX TOYeK. Mmmynsc cuibl u
W3MEHEHHE UMITyJIbCca Tela
5350 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTuBHOE NBUXKEHUE
233 PaGora cunbl
234 MOIIHOCTD CHUIIBI
235 Kunernueckas sHeprus MaTrepuaibHON TOYKH.
o TeopeMa 0 KHUHETUUYECKON SHEPTUU
[lorenuuanvHas osHeprus. lloTeHuuanbHast
036 SHEprus yIpyro nehopMUPOBaHHON
o npyxkunbl. [loTeHuuanbHas dHEprus Tena
BOJIM3U OBEPXHOCTH 3eMIIH
[ToTennuanpHble ¥ HEMOTCHIIMATBHBIC CHIIBI.
537 CBsi3b  pabOTHl HEMOTEHIHUATBHBIX CHUT C

U3MCHECHUCM MEXaHUYIECKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON YHEPTrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHMUS
539 TexHu4eckue yCTpOMCTBA: ABUKEHUE pPaKeT,
o BOJIOMET, KOIIEP, IPYKUHHBIA TUCTOJIET
[Ipaktrueckue pabotel. HM3yueHue cBs3M
5310 CKOpPOCTEM Tel TMpu HEYNpyroM Yyaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

#HH#Part##OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BpoyHnoBckoe
neuxenne. [luddysus. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHﬂ HacCTull BEIICCTBa

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BCIIIECTBA HA OCHOBE 3TUX MOJICIICH

Macca w™onekyn. KonudecTBo —BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [Ilkana temneparyp Llenscus

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUH UJICAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON YHEPIUH TEIUIOBOTO JIBHIKECHHUS
yactul rasa. [llkana remneparyp KenpBrHa
VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlanpTOHA

I'azoBbie 3akoHBI. M30mpo1IecCCHl B UAEaTbHOM
rase ¢ IOCTOSIHHBIM KOJIWYECTBOM BEIECTBA:

U30TepMa, U30X0pa, H300apa

Texnuueckune YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckue paboTsl. M3MepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEXKIy IapaMeTPaMU COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJMHAMUMKNA

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObBI €€ H3MEHEHNS

KonunuectBo Temnotel U paborta. BuyTpeHHss

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

Bunapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Ty4deHue. TernmoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

324

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKu. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckasi HHTEPIIPETAIISL

paboThl Taza

TeroBble MamuHbl. [IpuHIMIBL gelcTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpTUH
B TEIIOBbIX MammHax. Koaddumnuent
none3snoro  geiictBus  (manee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoOpatumocTs  mporeccoB B MPHPOJE.
Terunosle JBUTATEHN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texnuueckune YCTPOMCTBA: J(BUTaTENlb
BHYTPEHHETO cropaus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padboTsl. U3MepeHue yaenbHOH

TEIIOEMKOCTH

33

###Par### AT PEI’ATHBIE COCTOSAHMA BEIIECBA. ®A30BBIE

INEPEXO/IbI




4.1

3.3.1

332

[TapooOpa3oBanue n koHaeHcaws. Mcnapenue
u KHIICHHE. VY nenbHas TEIUIoTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATYpPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJIAXKHOCTh

Bo3ayxa. HacelmeHHsli nap

3.33

3.34

TBépnoe TEJIO. Kpucrannmueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHUCTaJJIbL.

COBpeMeHHHC MaTCpHrabl

IInaBnenue wu KpUuCTallIn3alus. YV nennHas

TerutoTa tiasieHus. Cyomumanus

335

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue YCTpONCTBA: TUTPOMETp U
MICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
MOJIy4EHHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM

YHCJIC HAHOMATCPHAJIO0B, 1 HAHOTCXHOJIOTHHU

3.3.7

4.1.1

[IpakTnueckue paboTHI. N3mepenune

BJIA’KHOCTH BO3aYyXa

SJIEKTPOAMMHAMUKA
###HPar#i##OJIEKTPOCTATUKA

Onextpu3anys Tea. DNEeKTpUdYecKui 3apsin. JBa

BUAA SJICKTPUYCCKUX 3apsa 0B

HpOBOI[HI/IKI/I, AUIJICKTPHUKHU u

MOJYTIPOBOTHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.14

Bzaumoneiicteue 3apsanoB. 3akon Kymnona

DneKkTpryeckoe oJIe. HanpsxénnocTts
ANEKTPUYECKOTO OJIS. [TpuHuMn
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

PaGora cun QJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB

4.1.7

HpOBOIIHI/IKI/I U JUSJICKTPUKKU B IMOCTOAHHOM




4.2

QJICKTPUICCKOM II0JIC. HHBHGKTpH‘{eCKaSI

IIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCAaTopa.
OHeprus 3apsKEHHOr0 KOHAEHCaTopa
TexHuueckue  ycTpoHCTBa:  3JIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3aluTa,
o 3a3eMJICHHE JIEKTPOIIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenune

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
423 DIEKTPUYECKOE COMNPOTUBIIECHUE. Y AEIbHOE
o COTIPOTHUBIICHUE BEIIECTBA
404 [TocnenosarenbHoOE, napajuiesibHoe,
o CMEUIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snexTpuyeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTpPEHHEE COTMPOTHUBIICHHE MCTOYHUKA TOKA.
o 3akon Oma i1  TONHOM  (3aMKHYTOM)
aneKTpudeckoi renu. KopoTkoe 3ambikaHue
DNeKTpOHHAs MIPOBOIMMOCTD TBEPIBIX
408 METaJUIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
o METaJIOB oT TeMITepaTyphl.
CBepXIpoBOIUMOCTh
429 DnekTpuueckuii Tok B Bakyyme. CBoOMCTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[MonynpoBoauuku. COOCTBEHHAS U TPUMECHAS
IPOBOJIMMOCTh IOJIYIPOBOJHUKOB. CBOKCTBa

p-n nepexoza. [TomynpoBoAHUKOBBEIE IPUOOPHI

4.2.11

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAsS JIUCCOLAIINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KUIACC

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSATEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIIHLHOTO

pazpsana. Monnus. [1nazma

TexHuueckue  ycCTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
AJIEKTpOHArpeBaTelbHbIC puOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIN JTHO/,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ AnoA, ralbBaHUKa

[IpakTnueckue paboThlI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HaOmronenue

AIIEKTPOITH3a

Kon Koanposepsiemoro

pasaeiia 3JIEMEHTA

IIpoBepsiemble 3JIeMEHTBI COAEPKAHUS

4 SJIEKTPOAMMHAMUKA
#H#ParHH#MAT'HUTHOE I10JIE. ODJIEKTPOMAT'HUTHAA MHAYKINA
[Tocrossanble MarHuThl. B3anmmoneiicTBue
431 MOCTOSIHHBIX MarHUTOB
4.3 MaruutHoe mosie. BekTop MarHuTHOlM
132 uHayknuu.  IlpuHOoun — cyneprnosunuu.

Jlunum marnutHOM wuWHAyKIuu. Kaptuna

JUHUMA  MarHuTHOM  MHAYKIUMHU  TOJIA




IIOCTOSAHHBIX MAarHuTOB

MarnutHoe 1oJIe NPOBOAHUKA C TOKOM.
Kaptuna JmHUN 1O AJMHHOTO NPSMOTO

INpOBOAHMKA M 3aMKHYTOI'0 KOJIBLCBOI'O

433 [IPOBOJIHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpoOBOAHUKOB C
TOKOM
434 Cuita AMniepa, €€ MOJyJIb U HAllPaBJICHUE
Cuna JlopeHiia, e€ MOJyJib U HallpaBJICHUE.
JBr>kKeHue  3apsDKEHHOM — 4acTULbl B
435 OJTHOPOJHOM MarHuTHOM 1one. Pabota
cuibl JIopeHua
4.3.6 SIBIIeHME DNEKTPOMAarHUTHOM HHAYKIUH
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
OJ1C unaykuuu. 3aKoH 3J1€KTPOMarHUTHOM
4.3.8 naaykuuu dapanes
BuxpeBoe osnextpuueckoe mnone. IC
WHJIYKUMA B TPOBOJHHUKE, JBMXYLIEMCS
439 MOCTYTATEIbHO B OAHOPOHOM MarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIIHH.
4.3.11 OJ1C camouHayKIIMH
DHeprusi MarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE TIOJIE
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTueckue paboThL. N3yuenue
4315 MarHMTHOTO TIOJII KAaTyImIKd C TOKOM.

HccnegoBanne JeMCTBHS  MOCTOSHHOTO

Mar"urTa Ha paMKy ¢ TokoMm. MccnenoBanue




SABJICHUA 3JICKTpOMAr HUTHOM HHAYKIIUHN

KOJIEBAHUMA 1 BOJIHBI

5.1

#HH#HParHH#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

Konebarenprast cucrema. CBoOOmHBIE
kojiebanus. [apmoHMueckue KosaeOaHwus.
Ilepuon, wacrora, ammmrysa u (asa

KOJIeOaHui

[IpyxuHHbId MasgTHUK. MaTemMaTuuecKuiu

MasATHHUK

YpaBHEHHE TapMOHHUYECKHX KOJCOaHUH.
Kunemaruueckoe " IUHAMHUYECKOE

OITHCaHKE K0JIe0aTEILHOr0 JABUKCHUA

[IpeBpamenue SHEPIruu npu
rapMOHHUYECKHUX KOJIEOAHUSIX. CBs13b
aAMILIUTY/IbI KOJIeOaHui UCXOIHOU
BEJIMYMHBI C aMIUTUTYJaMH KoJIeOaHWH e

CKOPOCTH U YCKOPCHU

Konebarenbubiit  koHTYp.  CBOOOnHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B
uaeaJbHOM  KOJIeOAaTeJIbHOM  KOHTYpE.
AHamorusi MeXJIy MEXaHHYeCKUMH U
3JIEKTPOMarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHUA DHEPTMH B HACAJIBHOM

KoJIe0aTeIbHOM KOHTYPC

BoIHyX/1eHHBIE MEXaHUYECKHe KOoJeOaHMs.
Pe3onanc. Pe3onancHas KpHBasl.
BeyxeHHbIE JJIEKTPOMarHuTHHIE

KOJICOAaHUS.

Ilepemennbii  TOK.  CHHYyCOMJAJIBHBIN

IIEPEMEHHBIN TOK.

MoniHocTb IIEPEMEHHOTO TOKa.
AMIUIUTYZAHOE M JIEHCTBYIOIIEE 3HAUEHUE

CHUJIBI TOKA W HAIIPSAXKCHUA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IponusBoacTso, nepenaya
U NOoTpeOieHne 3JIEKTPUUYECKONH SHEPTHUU.
DKOJIOTUYECKUE PUCKHU NPU IPOU3BOACTBE
BJIEKTPUYECKON SHEPIruu. Kynberypa
HCII0JIb30BAHUS AJIEKTPOIHEPTUU B

HOBCCI[HCBHOI‘/'I KHN3HU

TexHudeckue ycTpoicTBa: ceicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

3NeKTponepesayd

[Ipaktuueckne pabotel. HccnenoBanue
3aBUCHUMOCTH IE€pHOJa MalblX KoseOaHui
rpy3a Ha HUTU OT JUIMHBI HUTHU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LENu U3 TOCJIeI0BAaTeIbHO COEeIUHEHHBIX

KOHJIEHCATOPa, KaTyILIKU U PE3UCTopa

5.2

#HH#HParHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

MexaHnuudeckue BOJIHBI, yCIIOBHUS
pactipoctpanenus. [lepuon.  CkopocTb
pactpoCTpaHeHHss W JUIMHA  BOJIHBIL.

HOHepeLIHI)IC " IpOJO0JIBHBIC BOJTHBI

522

523

###Par#t# Nnrepdepenuus u nudpaxuus

MCEXaHHNYCCKHUX BOJIH

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.

Bricota Tona. TeMOp 3Byka

5.2.4

5.2.5

DNeKTpOMarHuTHbIE  BOJHBI. Y CIIOBUSA
W3JYyYECHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanust BektopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyMC€

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MNPEIOMIICHUE, MOJSIPU3aNNS,
mudpakuus, uHTepdepenuus. CkopocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[Ixamna 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne >JE€KTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHUUNBl PaTUOCBSI3U M TEIIEBUACHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

5.2.8

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE W MEIULMHE,
pamap,  paguMONPUEMHHUK,  TEJIECBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

###PariH##OII TUKA

5.3.1

532

[IpsAMonnHEHOE PacIpOCTPAHEHUE CBETA
B OIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBera. 3aKOHBI OTPAXKCHUS
ceta. [loctpoenne M300pakeHnii B IJIOCKOM

3epKajie

5.33

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOIOTHBIN [I0Ka3aTeib

MIPEIOMIICHUS

534

[omuoe BHYTPEHHEE OTpPayKEHUE.
[IpenenpHbIli Yroa MOJHOTO BHYTPEHHETO

OTpaKEHUS

5.35

5.3.6

5.3.7

5.3.8

Hucnepcuss  cBeta. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

Cobuparoliiue ¥ pacceuBarollue IJUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWia  TOHKOM  JIMH3BL.
[TocTpoenne n300pakeHnit B COOMPAIOTITUX
U pacceuBalIIMX JuH3ax. Dopmyna
TOHKOW JHH3EL. YBeIWUeHHe, J1aBacMoe

JIMH30H

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKHU

WNurepdepentius  cBera.  KorepeHTHbIE
HCTOYHHUKH. VYcaoBus HaAOIIOIECHUS
MaKCHUMYMOB u MUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT JBYX




CI/IH(baSHbIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cera.  JudpakumonHas

peméTKa. VcaoBue Ha6J'IIO,I[CHI/I5I TJIaBHBIX

5.3.9 MaKCUMYMOB npu HaJeHuu
MOHOXPOMaTH4ECKOIO cBeTa Ha
TU(PPAaKIUOHHYIO PEIIETKY
5.3.10 [Monsipuszanus ceera
TexHudeckue yCTPOWCTBA: OYKH, JIYIa,
¢doroannapar, NPOEKLUOHHBIM ammapar,
5.3.11 MHKPOCKOIL, TEJIECKOT, BOJOKOHHAs
OIITHKa, IUppaKIuOHHAS peleéTka,
MOJIIPOU T
[IpakTuueckue  pabOTHI. N3mepenue
5310 nokasarens npeiomieHus. MccnenoBanue

CBOHCTB  HW300paKCHHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

7.1

3JIEMEHTAI CITELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannupl TPUMEHMMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatsl TEOPUHU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTh
MOy CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA

6.2

OTHOCUTENBHOCTh OAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHU W  COKpallICHUC

JUTHHBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJTHOM YaCTHIIBL. ODHEPTUs TOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U31KA

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Popmyina [lnanka cBsa3u sHEprun
¢boTOoHAa C ero 4actoTo. OHeprus u

uMnyibe GoToHa




OtkpseiTue U uccienopanne Gporodddexra.

OIEBITEI AT. CroxeTona. 3aKOHEI

dotorddexra

YpaBHeHue DHHIITEHA s

dhororddekra. «Kpacnas TPaHMIIA»

dotorddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.1.5

XHUMHUYECKOE IENICTBUE CBETA

7.1.6

Texuuueckue ycrTpoiicTBa: (oTornement,
(dboTomaryuk, COJIHEYHAas Oarapes,

CBETOaHNO

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopa o nuccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOACIb aTOMa

[Tocrynater bopa. N3nyuenue u
HOMIOIIEHUE (POTOHOB IIpU  IEpexone
aTromMa C OJHOIO YpPOBHSA DJHEPIMM Ha
npyroii. Buasl ciektpoB. CekTp ypoBHEM

OHEPIrur aroMa BOAOpOJaa

Bomnnosrle cBoicTtBa vactul. BoiHBI e
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakiuus dIEeKTpOHOB Ha

KpHUCTaax

7.2.4

CrooHTanHOE U BBIHY)XXICHHOC H3JITYUCHHUC.

YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTpaIbHbIN
aHayu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktnueckne  paborel.  HabGmonenue

JINHENYaToro CIICKTpa

ATOMHOE A1PO

Mertoasl Ha6J'IIOI[eHI/I$I n perucrpanuun

OJIEMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  pPAaAUOAKTUBHOCTU.  OMBITHI
Pezepdpopna mo ompenenenuro cocraBa
pamuoakTHBHOTO  m3nmydeHus. (CBoiicTBa
anbda-, 6eTa-, raMmma-u3nydeHus. Biusaue

PaaAnOaKTUBHOCTH HA JKUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTkpplTUE  OPOTOHA U HEUTpOHA.
Hyxnonnas mozxenp siapa ['eiizenbepra —
WBanenko. 3apsan sinpa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacnman.  ['amma-
U3IIy4eHue. 3aKOH  paJAMOAKTUBHOIO

pacmaga

7.3.5

7.3.6

7.3.7

OHeprus CBS3M HYKJIOHOB B  siIpe.
SAnepubie cunbl. Jlepext Maccsl spa
Snepuble peakuuu. JleneHWe W CHHTE3
anep

Snepusiit peakTop. TepmosinepHbIit
cuHte3. [lpoOrembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKH.  OKOJIOTMYECKHE

ACIEKTHI SIEPHONU DHEPIETUKU

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOIEHCTBUSA

7.3.9

TexHudeckue  yCTpOMCTBA:  JIO3UMETD,
Kamepa BuibcoHa, sAIepHBIM peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckue pabotel. MccnenoBanue

TPCKOB qacTuIg (HO T'OTOBBIM

dhoTtorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gnoro Heba. Co3Be3mus, sSpKue

3Bé3}IBI, IJIaHETHI, UX BUIUMOC IBUKCHUC

8.2

ConHeudass cucreMa. IlmaHeTbl 3€MHOMI




TPYIIIIBI. IImaneThI-TUTaHThI u nux
CIIYTHUKH, KApJHWKOBBIC IIJIAHCTHI. Maigle

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comane, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTh
Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE3/MbI, WX OCHOBHBIE XapPAKTEPUCTUKH:
Macca, CBETUMOCTh, PaJNyC, TeMIIeparypa,
HX B3aUMOCBSI3b. Jlmarpamma
«CTIEKTPATbHBIA ~ KJIACC —  CBETUMOCTB.
3Bé3npI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBUCHMOCTE «Macca — CBETHMOCTBY» JIJIA

3BE3] TJIaBHOM IOCICA0BATCIIBHOCTHU

#H##Par###BHyTpeHHEe  cTpoeHHe  3BE3N.
CoBpemeHHbBIE IIPEJCTaBIICHHS 0
npoucxoxxaeHnn U somouuu ConHua u

3BE3]1. DTAIbI )KU3HU 3BE3]T

Mineunsii  Ilyre — Hama [anaktuka.
CnupanbHas  cTpykTypa [ amakTukwy,
pacopeneneHue 3BE31, ra3a MW IBUIM.
[lonoxenne wu gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTakKTUKHA

8.8

8.9

8.10

Tuner ramaktuk. PagmorajakTWku U

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaOb6na. Pasz0eranue rajakTuk.
Bospact u pamuyc BceneHHoul, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen
Bcenennony. PenukroBoe usinyuenue

MacmtabHast ~ cTpykTtypa  Bcenennoil.
Meraranaktuka. Hepeménnsie mpoOiembl

ACTPOHOMUHU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

I'.4I Msxumes, b.b. Byxosues, H.H. Corckuii, ®usuka 10 knacc, yaeOHUK 115

oO1reoOpa3zoBarenbHbIX yupexaeHuii, M.: [Ipocemnienue

I'.4 Msaxumes, b.b. Byxosues, H.H. Corckuii, ®usuka 11 knacc, yaeOHUK

JJIsL

oOmreoOpa3zoBarenbHbIX yupexaeHuii, M.: [Ipocemnienue

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

YMK «®wusuka. 10 knacc. YriayOaeHHBIN yPOBEHBY

1. ®uzuka. 10 knacc. YrinyOneHHbIN ypoBeHb. YueOHUK (aBTop I.41.

MsikuiieB)

2. Coopnuk 3amau o ¢usuke. 10-11 xkmaccel. YriryOsieHHbIN ypOBEHb (aBTOP

I'.4. Msikuies)

3. ®usnka. 10—11 xmaccel. YriuybneHHbI ypoBeHb. TeTpans ais



nabopaTtopHbix padot (aBTop I'.5. Mskuies)

4. ®uzuka. [loypounsle pazpabotku. 10 kinacc. YrinyOieHHbIH YPOBEHb

(aBTop I'.51. MskuiieB)

YMK «®uzuka. 11 knacc. YriuyOneHHBIN YPOBEHB

1. ®usuka. 11 knacc. YrayOiaeHHbIM ypoBeHb. YueOHuk (aBtTop I'.51.

MsKuIieB)

2. Coopnuk 3aaa4 no gusuke. 10-11 knaccel. YrinyOneHHbI ypOBEHb (aBTOP

I'.4. Msikuies)

3. ®usuka. 10—11 xmaccel. YriuyOneHHbIN ypoBeHb. TeTpans ais

nabopaTopHbIx padort (aBTop I'.5. Mskuiues)

4. ®duzuka. [loypounsie pazpabotku. 11 kimacc. YriryOieHHbIH ypOBEHb

(aBTop I'.51. MsikuiieB)



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

1 http://nsportal.ru - coruanabHas ceTh paOOTHUKOB 00pa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pu3uka B mIkoJie.

3 http://festival.1september.ru/articles/ - hecTUBab MEJATOTUYECKUX HICH

«OTKPBITBIN YPOK».

4 http://www fizika.ru/ - caiit 1yist yaurene QU3NKU U UX YYEHUKOB.

5 http://www.physics.ru/ - MaTepuabl o pU3MKe.

6 www . ege .edu.ru - uapopmannonusiii mopran EI'D.

7 http :// school - collection . edu . ru / - enunas komiekuus [{OPos
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