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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obpasoBarenbHON IporpaMmsbl, peactaBieHHbIX B PI'OC COO, a Takxe ¢ yaérom deaepaabHOn
paboueii mporpaMMbl BOCITUTAHUS ¥ KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opranuzauusx Poccuiickoii ®enepanuu, peanu3ylOUMX OCHOBHbBIE
o0Opa3oBaTesibHbIE IPOrPaAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HamnpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHHpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3yibTataM OOY4YeHHs, a TAKKE YYUTHIBAET HEOOXOAMMOCTb PeaTU3alMd MEXIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 1€ M3y4YCHUs (U3UKU HA YPOBHE CpETHEro oOIIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (PU3MKH: JTMUYHOCTHBIE, METANpeIMETHbIE, IPEMETHBIE (Ha 6a30BOM
YPOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IpEIMETHBIC PE3YNIBbTATHI 10 TO1aM O0YUYCHHUS;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3ydaeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (pU3NYecKUX 3HaHUN ONpeessieT XapakTep U pa3BUTHE pa3HOOOPa3HbIX TEXHOJIOT M
B cdepe SHEpreTukH, TPAaHCIOPTa, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTepUaloB C
3a/laHHBIMU CBOMCTBaMH U Apyrux. M3yduenne ¢pu3nku BHOCUT OCHOBHOM BKJIa/ B OPMUPOBAHKE
€CTECTBEHHO-HAyYHOW KapTHUHBI MUpa 00ydaromuxcs, B (OpMUPOBAHHWE YMEHUN HPHUMEHSTH
HAYYHbII METOJ] MO3HAHUSI ITPH BHIMOJIHEHUH UMHU YYE€OHBIX UCCIICIOBAHUIA.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypC ABIISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM C HeW MaTepuall Kypca (Gpu3nku 00beMHEH BOKPYT
¢buznueckux Teopuidl. Beayummm B Kypce sBIseTcss (OpPMUpOBAHUE MPEICTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIHana (GU3nYecKoi HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBA, a
TaK)k€ C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoOMCTBO € IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUS,
HNOCBALIEHHBIX JKOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYXIeHUs MPoOIeM palliOHAIBLHOTO MPUPOOOIb30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.
Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, IJI ONUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).
CucteMHO-[IeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB M
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS y4YacTHHUKaMU 00pa3oBaTEIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TIOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.
Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIINE TPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3felia Kypca,
TaKk W HMHTETPUPYS 3HAHUA U3 pPa3HbIX pas3fenoB. Jlis KauyecTBEHHBIX 3a/ad MPHOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIel >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJEIH JJIsi CUTYallMH TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBuum ¢ TpeboBanusimu DPI'OC COO k MaTepuambHO-TEXHHUYECKOMY
obecreueHno yaeOHoro rpoiecca 0a30BbIi ypoBEHb Kypca (PU3UKU Ha YPOBHE CPEHETO OOIIETO
00pa30BaHMs JIOJDKEH U3ydaThCsl B YCIOBHUSX MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCIOBHSAX
MHTETPUPOBAHHOIO KaOMHETa IMpeIMEeTOB €CTECTBEHHO-Hay4yHOro Lukia. B kabunere ¢usuku
JIOJDKHO OBbITh HeoOxoaumoe jabopaTopHOoe OO0OpYyJOBaHWE Ul BBINOJHEHHS YKa3aHHBIX B
nporpaMMe 1o (Gpu3nKe yIeHHUECKUX MPAKTHIECKUX paboT U IEMOHCTPAIIMOHHOE 000py/I0BaHHE.
JleMoHCTpaliioOHHOE 000py/I0OBaHWE (POPMUPYETCSI B COOTBETCTBUM C TMPUHIIMIIOM
MUHHMMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI MCCIEIOBAaHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaboparopHoe 000OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBaeTcsi B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX W IU(PPOBBIX MPUOOPOB, a TaKKE
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHC IIU(PPOBHIX JJAOOPATOPHIA.
OCHOBHBIMU LIENISIMU U3Y4YeHUs GPUUKU B 00I1IeM 00pa30BaHUU SBISIIOTCSA:
e (dopMupoBaHHEe HWHTEpeca M CTPEMIICHHS OOYYAIONIMXCS K HAYYHOMY HW3YYCHUIO
HPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMIPEICTABICHWA O HAYYHOM METOAE TIO3HAaHWS ¥ (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILIUM SIBJICHHSIM;

e (QopmHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;



e (opmupoBaHue YMEHUI OOBSICHATH SBJICHHS C UCMOJIb30BaHUEM (DM3HUECKUX 3HAHUH U
HAYYHBIX JI0Ka3aTeIbCTB;

e (QopmupoBaHuE NPEICTABICHUNA O PO (PU3UKU Ui Pa3BUTUS IPYTHX E€CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTHH.

JocTmwkenne 3TUX Ienell o0ecreynBaeTcsl pelIeHHeM CIEAYIONIMX 3afad B Ipolecce

U3ydeHust Kypca GU3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

e [puOOpeTeHHe CHCTEMBbl 3HAHUH 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PU3HKY, STIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(U3UKH;

e (opMupoBaHHE YMEHHMH TNPUMEHATH TEOPETHYECKHE 3HAHHUS s OOBSICHEHUS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOMN XKU3HU;

® OCBOCHHE CIOCOOOB pEIICHHUS pa3IUYHbIX 3a7a4 C SBHO 3aJaHHOW (U3UYECKOU
MO/IEIBIO, 3a]1a4, ITOIPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3/JaHne (PU3NIECKON MOJIeNH,
aJIEKBaTHOW YCJIOBHUSAM 3a]1a4U;

® [OHMMaHHE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCWCTBUS TEXHHUUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

® OBJIQJICHWE METOJAaMH CaMOCTOSTEIIHOTO IUIAHUPOBAHMS M MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMalMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

® CO3JaHUE YCIIOBUH JAJISl Pa3BUTHsI YMEHHM MPOEKTHO-UCCIEA0BATEIHCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ilo pesynpraTam aHanu3a Bcepoccuiickux mnpoBepouHbslx pabor B 2025 roay B
COOTBETCTBYIOIIME pa3fenbl padoueil mporpaMMbl (TUIAHUPYEMBIE Pe3yJbTaThl, COJEp)KaHHE,
TEMaTU4YecKoe IJJAHUPOBAaHUE) BHECEHbl HEOOXOAMMBbIE M3MEHEHUs, HalpaBleHHbIE Ha
dopmupoBaHHEe UM pa3BUTHE  HECPOPMHMPOBAHHBIX  YMEHMH, BUIOB  JEATEIbHOCTH,
XapaKTEepU3YIOIUX  JIOCTWKCHHWE  IUIAHUPYEMBIX  pEe3yJbTaTOB  OCBOCHHS  OCHOBHOM
o0pa3oBaTeNbHOIl MporpaMMbl OCHOBHOTO OOHIEro 0oOpa3oBaHMs, KOTOpbIE cojaepxkarcs B
0000111eHHOM IUTaHEe BapuaHTa IpOBEpOUHON paboThl o ¢usuke B 10 kiacce.

B xozme peanuszauuu pabouux nporpamm yueOHoro npenmera "®dusnka" HCHOIB3YETCsS
000pyI0BaHUE, PACXOJHBIE MaTePUAIIbI, CPEACTBA O0YUSHHS U BOCITUTAHUS, TPHOOPETEHHBIE IS
nentpa "Touka pocra".

Ha u3yuenue ¢usuku (0a30BbIi ypOBEHb) Ha ypOBHE CpeIHEro oOIIero oOpa3oBaHUs
otBoauTcs 136 wacos: B 10 kimacce — 68 gacos (2 gaca B Henento), B 11 kimacce — 68 yacos (2 gaca
B HEJIEINIO).

[Ipennaraemslii B mporpamme mo (Gu3nke nepedeHsb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEH/IOBAaHHBIM, YYHUTEh JeNaeT BHIOOP MpPOBEACHHs J1a0OpaTOPHBIX paboT u
OTIBITOB C YUETOM UHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunblie MeToAbl MO3HAHUS OKpyXxaroiuiero mupa. Poib
IKCIIEPUMEHTA U TCOPHH B MIPOLIECCE MIO3HAHUS MTPUPOJIBI. DKCIIEPUMEHT B (DHU3HKE.
MopenupoBanue GU3MYECKUX SBICHUN M TporeccoB. Hayunsle rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. | paHUIIBI TPUMEHUMOCTH (HU3HUECKUX 3aKOHOB. [[pHHIIMI COOTBETCTBHS.

Ponp m Mecto ¢u3uku B (OPMHPOBAHHMM COBPEMEHHON HAayyHOW KapTHHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanudeckoe JaBukeHHE. OTHOCHUTEIBHOCTh MEXaHWYECKOro JBMkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUYKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEeIleHUl u
CJI0’KE€HUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE NBIKEeHHE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKU OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuuelinoe naBmxeHue. J[[BUkeHHEe MarepualibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JMHEIHAsA CKOpOCTh. [lepruoa u yactora
obparenus. [lenTpocTpeMuTensHOE YCKOpEHHE.

TexHu4ecKkne yCTpoUCTBa U MPAKTUUYECKOE MPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPAJIOB,
LEMHbIE U pEeMEHHBIC TIEPEeIayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAIINS KWHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3zoBanre ABMKEHUI C UCTIOIH30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3QyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6monenue nukenus tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHHUS.

Hamnpagnenue ckopocTy npu JBUKEHUHU MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne HepaBHOMEPHOTO JIBMXKEHHS C IIEJIBIO ONPEETICHIS MTHOBEHHOU CKOPOCTH.
HccnenoBanue COOTHOMIEHUS MEXIY yTSIMH, MPOHACHHBIME TEJIOM 3a MOCJIeI0BATEIbHbIE

paBHBIE IPOMEXYTKA BPEMEHU IIPU PABHOYCKOPEHHOM [BMKCHUHM C HAa4YaJbHOM CKOPOCTBHIO,
PaBHOM HYIIIO.

N3yuenune ABUKEHUS MIapUKa B BA3KOW KUIKOCTH.
W3ydeHue ABM>XEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunuun otHocutensHocTy ['anuites. Ilepsoiit 3akoH HeroToHa. MIHEpLManbHbIE CUCTEMBI
OTCU€TA.



Macca Ttena. Cuna. [lpuHnun cynepno3uuuu cui. Bropoit 3akon HerooTona miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA [17151 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buapl Tpenus (1okosi, CKoJIbkeHus, kadeHus ). Cuina Tpennst. Cyxoe Tpenue. Cumna
TPEHUsI CKOJIbKEHUSI U cuiia TpeHus nokos. Koapdunuent tpenus. Cuna conpoTUBICHUS MPH
JBUKEHHUU TeJa B )KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CUJTbl OTHOCUTEIIBHO OCHU BpaleHus. [1nedo cuiibl. Y cinoBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckue YCTpPONCTBA M MPAKTUYECKOE IPHUMEHEHHWE: MOJUIMIIHUKHN, JBUKCHHE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U NTaJCHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHue aBrxkeHUs OpycKa 10 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOIIMX B IPY)KMHE M PE3NHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynsc MaTepralbHOM TOUKH (Tea), CUCTEMBbI MaTepUaIbHBIX ToueK. IMIysbCc cuibl 1
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HEPTrUs yIpyro Ae(poOpMUPOBAHHOM NMPY>KUHBI.
[ToreHunanbHas 3HepPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b pabOThl HEMOTEHIMAJIBHBIX CHII C
W3MEHEHNEM MEXAHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



W3ydenne aOCONMIOTHO HEYNPYroro yaapa € IMOMOINBIO JABYX OJIMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXaHMYECKOW SHEPruu Tena Ha
IpUMepe PacTsHKEHUsI PE3MHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipaas pu3uKa M1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH U UX OIBITHOE 00OCHOBaHHUE.
Bbpoynosckoe apuxenue. Judysus. Xapakrep ABUKEHHs U B3aUMOAEHCTBHS YaCTHUL] BELIECTBA.
Mogenu cTpoeHHsI Ta30B, XKUAKOCTEH U TBEPABIX TNl U 00bSICHEHNE CBOWCTB BELIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo Bemectsa. [loctosnHas ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mognens uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJIEKYJIAPHO-KMHETHUECKOH TEOpHH
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEl KHUHETHYECKOH SHepruu
TEIJIOBOTO JABMKEHHS yacTull ra3a. [[Ikama remneparyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Kuaneiipona. 3akon [lanprona. M3onponeccsl B uacaabHOM ra3e ¢ MOCTOSIHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe mnpencTaBieHUEe H30IPOLECCOB: HM30TEpPMa, HM30X0pa,
n3o0apa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [JOKa3bIBAIOUIME JHUCKPETHOE CTPOEHUE BellecTBa, (oTorpapuu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OmnbiTe! 10 AU(PY3UH KUAKOCTEHN U Ta30B.

Mozens OpOyHOBCKOTO JBH)KEHUSI.

Mopnens onsira IlITepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHSL.

Mogens, HILTIOCTPUPYIOIast IPUPOTY TABJICHHS ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckas cucteMa. BHYTpeHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHSsS SHEprusi 0lHOAaTOMHOTO
UJeaIbHOIO0 ra3a. Busl Teronepeiayu: TEIUIONPOBOIHOCTh, KOHBEKIMS, U3IIydCHHE. Y JebHas
TEII0EMKOCTB BellecTBa. KomyecTBo TEMIOTHI IPU TEIUIONEPEIAYE.

[Tonsitue o0 anuabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
NEPBOro 3aKOHA TEPMOAMHAMHUKHU K H30MpolieccaM. I 'papuueckas uHTepnperanus padoThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh npoieccoB B Mpupoe.

Tennoble MamuHbl. [IpuHIMIBL 1eHCTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHEPIUn B
TeIu10BbIX MamuHax. KoadgdunuenT nonesnoro neictBus remnopoi mamuHel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKUE POOIEMbI TEIIIOIHEPTETHKHY.

TexHudyeckue YCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHHUE: [BUIaTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



V3MeHeHre BHYTpEHHEH SHEpruu Tejla MpU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TIOJ] AEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3(hupa B JIATyHHOU TPYOKE MyTEM TpEeHUs
(BuaeOIeMOHCTpAIHS ).

H3meHeHne BHYTpeHHEH sHepruu (TemrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTHBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpezammnsie cocmoanusn eeuwgecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanue 1 KoHAeHcaus. Mcapenue u kuneHue. AOCOTIOTHAS U OTHOCUTENbHAS
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIepaTypbl KUIIEHHS OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU3OTPONHS CBOMCTB KPUCTAIIIIOB.

Kunkue xpucrtamuibl. CoBpeMeHHbIE MaTepuanbl. [lnmaBieHue W KpucTalm3anus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanusi.

ypaBHeHI/Ie TEIJI0BOro OanaHca.

TexHuueckue YCTpOﬁCTBa H IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOPUMCETP, TCXHOJIOTUH MOJYUCHHUSA COBPCMCHHBIX MATCPHUATIOB, B TOM YHUCJIC HAHOMATCPUAJIOB,
N HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmtoienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenrie OTHOCUTENHHON BIAXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauusi Ted. OJEeKTpUyecKud 3apan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U NOJYNIPOBOJHUKH. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe none. HanpskéHHocTh 3nekTpuueckoro mnois. IlpuHuun cyneprno3unuu
ANEKTPUYECKUX MOJEH. JINHUK HANPS)KEHHOCTH SIIEKTPUYECKOTO MOJIS.

Pabora cun sanexktpocrarndeckoro nois. [lorennunan. Paznocts notenmanos. [IpoBoaHuku
U JUDJIEKTPUKU B JJIEKTPOCTATUYECKOM IToJie. JIusnekTprudeckast IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsYKEHHOTO KOHJIEHCATOpA.

TexHu4eckue yCTpOMCTBA M IMPAKTHUYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TElL.



[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allHTa.

JM3IeKTpUKU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTb IEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT ILIOMIA M IIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUUECKON MPOHUIIAeMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS JIEKTPUUECKOTO TOKa. MICTOYHUKM TOKa.
Cuiia Toka. [1oCcTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DNeKTpUIecKoe COTIPOTHBIICHUE. Y nensHOE COIIPOTHBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSUHEHNE TPOBOIHUKOB.

Pabota sanexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTh 37EKTPUUYECKOTO TOKa.

DNEKTPOABMKYIIAsl CHUJIa M BHYTPEHHEE CONPOTUBICHUE UCTOYHUKA TOKa. 3akoH Oma ams
MOJIHOM (3aMKHYTOM ) ayiekTpudeckoit nenu. Kopotkoe 3ambIkaHue.

DNIeKTPOHHAs TPOBOAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTh CONIPOTHUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpuYecKuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHash MPOBOAMUMOCTh MOJIYNPOBOJHUKOB.
CaoiicTBa p—Nn-nepexoaa. [lomynpoBoHUKOBbIE TPUOOPBHI.

DNIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJMTOB. DIEKTPOJIUTHUECKAs
JUcCoIanus. DIEKTPOIIN3.

DNIEKTpUUYECKHI TOK B Tazax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3psan. MomaHus.
[Tna3ma.

TexHu4ecKre yCTpoMCTBA M MPAKTHIECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKMA TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIEHUS, BAKyyMHBIH  JAHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIAIU
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

CwmenranHoe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHHUYECKOTO
AJIEMEHTAa U OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmaHHOTO COeTMHEHHS PE3UCTOPOB.

N3mepenue 31eKTpoABHKYIIEH CUIIBI HCTOYHUKA TOKA M €r0 BHYTPEHHETO COMPOTUBIICHUSI.

Habmronenue anektponusa.

MexnpeaMeTHbIe CBS3H



N3ydyenne kypca ¢usumku 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € YYETOM
COZICPKATEIBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHUKH, OHOJIOTHH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHWSL:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAONIOJICHHE,
IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJICIb, H3MEPCHUE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHHH, TMHEWHAs (yHKIHS, Tapaboia, runepoora,
uX rpaduKu U CBOMCTBA, TPUTOHOMETPUYECCKHE (PYHKIIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHTeHC,
OCHOBHOE TPHTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOCKIMH Ha OCH KOOPJIWHAT,
CIIO)KCHUE BEKTOPOB.

buonoeusn: mexannueckoe IBMKEHHE B JKUBOM mpupoje, nupdysus, 0CMOC, TEII000OMEH
JKUBBIX OPTraHU3MOB (BHIIbI TEIUIONEPEIa4t, TEIJIOBOE PABHOBECHE), SJICKTPUUYCCKHE SIBJICHHUS B
’KUBOU TIPUPOIE.

Xumusi: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJIb BEIECTBA,
MOJISIpHAsE Macca, TEIUIOBBbIE CBOWMCTBA TBEPABIX TEJ, KUIAKOCTCH M Ta30B, JIICKTPUYCCKHUEC
CBOWCTBA METAJLIOB, AJICKTPOJIMTUYECKAS TUCCOLIUAIHS, TalTbBAHHUKA.

Teoepacghusi: BTaXXHOCTH BO3IlyXa, BETPhI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE JIBUIKCHUI C HCIOJIb30BAHHEM MEXaHU3MOB, YUET TPEHHS B
TEXHHUKE, MOJIIIMITHUKY, WCIIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMMITyJbca B TEXHHKE (pakera,
BOJIOMET W JIpyTrue), JIBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOuWHa, OBITOBOM
XOJIOJWIIBHUK, KOHJIUIIUOHED, TEXHOJIOTUH TOJIYUYEHHsS] COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCIIC
HAHOMATepUAJIOB, W  HAHOTEXHOJOTHH,  3JCKTPOCTATHUYECKAas  3alluTa,  3a3eMJICHHUC
NEKTPONIPUOOPOB, KCEPOKC, CTPYHHBI NPUHTEP, 3JICKTpOHArpeBaTeibHbIC MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. DiekTpoamHaMuka

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKUUA

[TocrosiHHbIe MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop marauTHOM MHAYKIMH. [[pyHIMI Cyneprio3unuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHOM
uHAyKuuu. KapTuHa AMHUI MarHUTHOW MHIYKIUU MOJIS IOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe 1oJie MPOBOAHUKA C TOKOM. KapTuHa NMHUNA MHAYKIMH MarHUTHOTO IOJIS
JUTMHHOTO TIPSIMOTO TPOBOJIHUKA W 3aMKHYTOTO KOJBIIEBOTO MPOBOJHHMKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzauMmoielicTBre MPOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHua, e€ MOAyinb W HampaBieHHe. JIBUXKEHUE 3apsHKEHHOM YacTULbl B
OJIHOPOJTHOM MarHuTHOM moJje. Pab6orta cumsr JlopeHiia.

SIBneHne HNEKTpOMArHWTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKILHH.
DNEKTPOABUKYILASA CUJIa MHIYKIMHU. 3aKOH 3JIEKTpOMarHuTHOW uHaykuuu dapanes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABUKYIIAS CUJIAa WHIAYKUUMUA B TMPOBOJHHKE,
JIBIKYIIIEMCS TTIOCTYNATEIbHO B OJTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKLINH. DJIEKTPOABUKYILAS CUJIa CAMOUHIYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.



TexHuueckne YCTpPOMCTBA M MPAKTHYECKOE NPUMEHEHWE: TOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb, YCKOPUTEIIN 3JI€MEHTAPHBIX YACTUILI, UHIYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHUE AJIEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIuHUY MHIYKIIMYA MarHUTHOTO TOJIA.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CUIIbI UHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBiieHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yueHne MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue 1eicTBUS NOCTOSHHOTO MAarHUTa HAa PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMArHUTHON UHAYKITUH.

Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaZHUmMHble KOJ1e0AHUS

Konebarenpnass cucrema. CBOOOMHBIE MexXaHWUYeCKHe Kojebanus. [apmonmueckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. IlpyKUHHBIH MasTHUK.
Marematuueckuii MasTHUK. Y paBHEHUE TapMOHHUECKUX KoJebanuii. [IpeBparienre snepruu npu
TapMOHHYECKHUX KOJIeOaHUSIX.

Konebarenbupiii  KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€ATHHOM
KOJIeOaTeIbHOM KOHTYpe. AHaJOTUs MEXIy MEXaHUYEeCKMMH ¢ 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHa. 3akoH COXpaHEHHS SHEPTUU B UACATBHOM KOJIeOaTEIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojeOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemenHbiit Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpomsBoactBo, mepemaadya U MOTPEOIEHUE SICKTPUUYECKON DHEPTHUH.
DKOJIOTHYECKHUE PHUCKH TIPU TPOU3BOACTBE JJEKTpodHEepruu. KymnbTypa HCIOIB30BaHUS
AIIEKTPOIHEPIUH B TOBCEAHEBHOM KU3HHU.

TexHudyeckue yCTpoMCTBAa M MNPAKTUYECKOE TPUMEHEHHE: DJIEKTPUUYECKUM 3BOHOK,
TeHepaTop MEPEMEHHOT0 TOKa, IWHUHU AJICKTpoIepead.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTeNbHOM CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUECKUN
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJICOAHUH.

Habmronenue pe3oHanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.



OcumsutorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa M HampsDKEHWsT OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIeHCaTopa.

Mogenp TMHUY 371EeKTponepeaayH.

Yuenuueckuii sxcnepumenm, rabopamopnuvie pabomul

HccnenoBanue 3aBUCUMOCTH TEPHOJIa MAIBIX KOJIeOaHU! Tpy3a HAa HUTU OT JJIUHBI HUTU U
Macchl rpysa.

HccnenoBaHue NEpeMEHHOIO TOKAa B LENM U3 IOCIEJOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMmMHbvle 60JIHbL

MexaHunueckue BOJHBI, yCI0BUs pacnpocTpaHeHus. [lepuon. CKkopocTh pacpocTpaHeHuUs
U JuMHa BojHbl. [lomepeuHble M MpoAOibHbIE BOJHBL. MHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKka. BricoTa Tona. TeMOp 3ByKa.

OJEeKTPOMAarHUTHbIE BOJHBI. YCIIOBMS U3JIy4EHHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmHuas
opueHTalus BeKTopoB E, B, V B anekrpomaruuTHoi BonHe. CBONWCTBA 371€KTPOMAarHUTHBIX BOJIH:
OTpakeHHMEe, INpeJIoMJIeHHe, nojspuzauus, audpakuus, uHTeppepeHuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTPOMarHUTHBIX BOJH. IIpUMeHEHHEe 3JIeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKatoIIel Cpeibl.

TexHuueckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHE: MY3BbIKAJIbHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasl IUArHOCTHKA B TEXHUKE W MEIMIMHE, panap, paauONpUEMHHK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTPaHEHHUE TONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmromieecs: Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiu MEXaHUUECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaOnronenue CBSI3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJOM M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpakK€HUE, MpeIoMIICHHE,
noJsipuzaius, Tudpakuus, tHTepdepeHuus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHoe pacpoCTpaHeHHE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UICTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune H300pakeHUIl B IJIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TPEJIOMIICHHUS CBeTa. AOCONIOTHBIM  IMOKa3aTesb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yron MOJHOrO BHYTPEHHETO
OTpaKECHHUSI.

Hucniepcus ceera. CloxkHbIH cocTaB 6eroro cera. L{Ber.



ColOuparonue W paccewBaromue JHH3BL. ToHKas nuH3a. DOKycHOE paccTosHuEe |
ONTUYECKasl CHJIa TOHKOM JUH3BL. [locTpoenne n3odpakeHuil B COOMPAIOMINX U PACCEUBAOLINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJIO/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JABYX CHH(A3ZHBIX
KOIE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuueckue yCTpOWCTBAa M TNPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IPUOOPHI.

[TonHOE BHYTpeHHEee oTpakeHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEpeHITNN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmroienue noisipuszamnuu cBera.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieUAIbHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHu1bl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWMKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSL CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.
OTHOCUTETHHOCTHh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAIIICHUE JTHHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYIBCOM PEISATUBUCTCKOMN YaCTULIB. DHEPIHs TOKOS.

Pa3zpnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. ®opmyna [Tnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. DHEPrHst U UMIYJIbC
dboToHa.
OtkpeiTue u wuccienoBanne (orodadpdexra. Ombitet A. . CroneroBa. 3aKoHBI
dorosddexra. YpaBHenue DitHmreitna s pororddexra. «KpacHas rpanuna» gorosdpdexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHAYECKOE IEUCTBUE CBETA.



TexHu4yeckne yCTPOWCTBA M MpPAKTHUECKOE MpPUMEHEHHe: (POTOdaeMeHT, (POTOmaATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctymnarel bopa. Uznyyenue u mornomenue GOTOHOB IPU IEpexojae aToMa ¢
OJIHOT'O YPOBHS 3HEPIUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BosHoBbie cBoiicTBa yactull. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW Tyalu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHUE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuenb onbiTa Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habumronenne nuHelyaTbIX CIEKTPOB U3ITYYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6mronenue nuHeiyaToro crexkrpa.

Tema 3. Amomnoe sa0po

DKCIEPUMEHTHI, TI0KA3bIBAIOIINE CII0KHOCTh CTPOEHUS siipa. OTKpbITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopna mo onpeneneHuio coctaBa paaroakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue panoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykimonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uuncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnaa. ['amma-usznyueHue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DOHeprus CBS3U HYKJIOHOB B sifpe. S nepHble cuibl. Jle@ekT macchl sipa.
Snepusle peakuuu. [lenenue u CUHTES AIED.

SAnepubiit peaxktop. TepmosnepHblii cuHTe3. IlpoOremMbl M MEpCHEKTUBBI  sAACPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI SAEPHON SHEPTreTHKH.

OneMeHTapHbIe yacTullbl. OTKPBITHE TO3UTPOHA.
Metozap! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.
dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHUYECKHE YCTPOWCTBA M NMPAKTHUECKOE MPUMEHEHHE: JO3UMETp, Kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHUI] (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DieMeHTBI ACTPOHOMUM M aCTPOPU3UKH
Oransl pa3BUTHS aCTPOHOMMH. [IpHKIagHOE 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.



Bup 3Bé3anoro Heba. Co3Besnus, spkue 3BE3/bl, INIAHETHI, UX BUIMMOE JIBUKECHUE.

ConneyHas cucrema.

Connue. Conneuynass akTuBHOCTh. Mcrounuk sHeprunm ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIEC XapaKTEePUCTHKU. /larpaMma «CleKTpaJIbHbIN KIacC — CBETUMOCTbY. 3BE3/1bI [NIABHOM
IIOCJIEI0BATEIBHOCTU.  3aBUCUMOCTb ~ «Macca — CBETUMOCTb» JUld  3BE34  IJIABHOM
nocjea0BaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAEHNH U 3BoIoLMU CoJlHIA U 3BE3/. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenue u aBukenne Connua B ['amaktuke. Tumel
rajakTvk. Paguoranaktuky v kBasapsl. YEpHbIE ABIPHI B SApaX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon XaO6na. Paz6eranme ramaktuk. Teopus
Bonsioro B3peiBa. PennkroBoe nsiyueHue.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepewménnbie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habumronenns HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHHs! MTOJI0KEHHs HEOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/MS
CeBepHOro nostymapus u sipkue 3BE3/bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [lyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
3THUYECKON chepax JAesiTeIbHOCTH YeI0BEKa, POJib U MECTO (PU3UKHU U aCTPOHOMHUH B COBPEMEHHOM
HAYYHOH KapTHHE MHpa, poib (U3HYECKOH Teopuu B (OPMHUPOBAHUHM MPEICTABICHUN O
du3nyecKkoil KapTUHE MUpa, MECTO (PU3NYECKOW KapTHHBI MHUpa B OOLIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NIPEACTABICHUI O IPUPOJIE.

Me:xnpeamernbie CBA3H

N3yuenune kypca ¢usuku 0a3oBoro ypoBHs B 11 Kkiacce ocyliecTBisieTcss ¢ Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbId (DaKT, rumoresa, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHHE,
HKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0J100MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIA U TUIOCKUX QUTyp U 00bEMa Tel.

buonoeus: snexTpuueckue sIBICHUS B )KUBOM pUpoe, KojeOaTeabHbIe TBU)KEHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B KUBOU NPUPOAE, ACUCTBUE palallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PyHA, POTOCHEMKA 3EMHOM
MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: TUHUU DIEKTpOIEpeiad, T€HEPATOp MEPEMEHHOT0 TOKa, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEIeBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas 6aTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpefaHero o0Iiiero odpazoBaHUs
(6a30BBII  ypOBEHB) JIOJDKHO  OOECHEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MMPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHoro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH
NO3MLIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIHMOHHBIM ILIEHHOCTSAM POCCHHMCKOro  OOILEeCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON NESTEILHOCTH, B TOM YHCIIC B YACTH:

1) rpa:kIaHCKOro BOCIUTAHUS:

Cc(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM MNO3MLMU  OOydaromlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JEATEJIBHOCTh B HHTEpECax TI'Pa)KAaHCKOTO OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHu3aluy;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTAapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS

MHTEPEC K Pa3IMIHBIM cepam nmpodeccHoHANBHOM e TENbHOCTH, B TOM YUCIIE CBA3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlaTh OCO3HAHHBIM BbIOOp Oyaymieil mpodeccun u
peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 0OJACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTh HKOJOTHUYECKOW KYJIbTYphl, OCO3HaHME TJ00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

paclIupeHHe OIbITa JEATEIbHOCTH SKOJIOIMUYECKON HANpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH NIeSATEIbHOCTH, TOTOBHOCTh B IMpOLlecCe U3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3naBaTeIbHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKne AeiicTBUS:

CaMOCTOSITENILHO (DOPMYJIMpPOBaTh M aKTyaTU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OTIPENENIATh ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh TUIAH PEHICHUS MPOOJIEMBI C YIETOM aHAIHM3a UMCIOIIUXCSI MaTePUATbHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM,
OLICHUBATh PUCKH MOCIICICTBUI I TSILHOCTH,

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCJIOBHSX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOWHHPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJIeM.

ba3zoBble ucciieqoBaTe/bCKHUe 1eHCTBUSA

BIIQ/IETh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU y4eOHO-UCCIICIOBATEIIBLCKON M MPOCKTHOW JESITEIHLHOCTH B 001acTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIQJICTh BHJIAMHU JICATEIPHOCTH IO TOJYYSHUIO HOBOTO 3HAHWsS, €r0 HWHTEPIpPETAIliH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YICOHBIX CHUTYAIIHSIX, B TOM YHCJIE IPU CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyalIM3MpPOBaTh 3ajady, BBIABUTAThH
TUTIOTE3Y €€ pelIeHuUs, HAXOUTh apTyMEHTBI JUTS JOKa3aTeIbCTBAa CBOMX YTBEP)KJICHUH, 3a/1aBaTh
napaMeTpsl ¥ KPUTEPUH PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0JI€ PEIICHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
UX IOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTH B (HOPMYITHPOBATH COOCTBCHHBIE 33/1a4U B 00Pa30BaTEIHLHON JACSITEILHOCTH, B TOM
YUCIIe TP N3YICHUH (DHU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh NMEPEHOCUTH 3HaHUS M0 (PU3MKE B IPAKTHUECKYIO 001aCTh KU3HEACITEIbHOCTH,

YMETh HHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJICH, IPEJIaraTh OPUTHHAIBHBIC TTOIXObI H PEIICHHUS;

CTaBUTH MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIICCTBJISATh IIOMCK, aHAJM3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JIIOZ[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3WYECKOTO COACPKAHMS B pasIudHbIX (opmarax ¢ y4€ToMm
Ha3HauYeHUs HHPOPMALIUH U 1IeTICBON ayTMTOPHH, BEIOUPAst ONTHMAIbHYIO (hOpMY MpEICTaBICHUS
U BU3YaJIU3allHiH.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUS:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYaAllMi U CMAT4aTh KOH(IMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHs C HCIOJIb30BAaHUEM S3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYILIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX HHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATH
JIEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUN, PACIIPEAEIIAT POJIA ¢ YYETOM MHEHUI
YYaCTHHUKOB, 00CYXJaTh pe3yIbTaThl COBMECTHON PabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHMBATh WJEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTHBHOE CTPAaTETMYECKOE TIOBEJIEHUE B pPA3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JEATEIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMUH, BBISIBIISITH TPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS PAcu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHIA;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IpeMeTa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pElLIeHHE;
OILICHUBATh MPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBIICHHUIO SPYIAUIIUH B 00JIACTH (PU3UKHU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, JMOLMOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh IPUEMBI peIeKCUU 171l OLIEHKH CUTYallid, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ce0sl, MOHMUMAsi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHX EHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHUS MTPOrPaMMBI 110 (PU3UKE IS
YPOBHSI CpeAHero oOuero oopa3oBaHus y OOydYarOIUXCsS COBEPUICHCTBYETCS 3MOIMOHAILHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUSL, BKJIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTM)KEHUIO LEJId U YCHexy,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHHUE APYTuX,
YUUTBIBaTh €ro MPH OCYILECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHI.

MHNPEAMETHBIE PE3YJIbTATHBI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

JEMOHCTPHUPOBATh Ha MPUMEPaxX poJib U MeCTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TE€XHOJOTHUM, B MPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHHUS M3YyYEHHBIX (U3UYECKUX MOJENeH: MaTepuaibHas
TOYKa, MHEpIUAIbHAS CHCTeMa OTCYéTa, aOCOITIOTHO TBEPIOE TENO, WAealbHBIA ra3, MOACIH
CTPOEHHUSI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCUHBIM HIEKTPUUECKUHN 3apsi] NPHU pEelICHUU
buznyeckux 3a1ay;

pacnio3HaBath (U3MUECKHE SBICHUS (TIPOIECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOpUM CTPOEHUS BEIIECTBA M AJIEKTPOJIMHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIKEHHE, CBOOOJHOE TaJeHUE Tell,
JIBIDKEHHE 10 OKPY)>KHOCTH, HHEPITUS, B3auMoieicTBHE Tel, Tu(dy3us, OpOyHOBCKOE JIBIKECHHE,
CTPOCHHE KUIKOCTEH W TBEPIBIX TeJ, U3MEHEHHE 00bEMa Tel MpHU HarpeBaHUM (OXJIAXKICHHUH),
TEIJIOBOE PABHOBECUE, HCIIAPEHUE, KOHJEHCAllMs, IUIABJIICHUE, KPUCTAIIU3ALMS, KUIICHHE,
BJIQYKHOCTh BO3/yXa, OBBIILICHUE JABJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b
MEXy TapaMeTpamMH COCTOSHUS Ta3a B H3OMpOIeccax, AIEKTPHU3alUs Tel, B3aUMOJICHCTBHE
3apsoB;



OINKCBIBATh MEXAHMYECKOE JBMIKEHUE, MCIOJIb3Ysl (PM3NYECKHE BEJIMYHMHBI: KOOPAUHATA,
yTh, NIEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs SHEPIrHs, MEXaHWdyeckas paboTa, MeXaHHYecKas MOIIHOCTh; NpHU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3yEMBIX BEJIMUUH, UX 0003HAYEHUS
U €IUHMIIBI, HAXOAUTh (POPMyYJIbI, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMYUHY C IPYTUMHU
BEJIIMYMHAMU;

ONKCBHIBATh M3YyYCHHbIC TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIC SIBJICHUS, HCIIOJIb3YS
(Gu3nyeckue BEJMYMHBL: JIaBJICHUE Ta3a, TeMIleparypa, CpelHsAs KHUHETHYecKas SHEeprus
XA0THYECKOT0 JBW)KEHUSI MOJIEKYJ, CpEIHEKBaJpaTHUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEPrus, padora rasza, KOd(pQUIHMEHT MOJE3HOTO JEHCTBHS TEIJIOBOTO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIB3YEMbIX BEIUYHH,
ux OOO3HAYEHMsS U E€IUHMLBI, HAXOOUTHh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIUUMHAM;

OIMCHIBATh M3YYEHHBIC JJIEKTPUYECKHE CBOMCTBA BEUIECTBA M DJICKTPUUYECKHE SBICHUS
(mpouiecchl), UCHONIB3YS (PU3NYECKUE BEIMYUHBL AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOE IOJIE,
HanpsOKEHHOCTh  I0JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUAIOB; MpPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIB3YEMbIX BEIMYUH, UX OOO3HAuUeHHs M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BEJTHUYNHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SIBICHUS, MCIONB3YS (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxpaHeHUs
MEXaHUYECKOM SHEpPIruu, 3aKOH COXPaHEHUs MMITYJIbCa, IPUHIMI CYNEpIIO3ULMU CHJI, TPUHLIUI
PaBHOIIPAaBHS MHEPIHATIBHBIX CUCTEM OTCUETA, MOJEKYISPHO-KHHETHIECKYIO TEOPUIO CTPOSHUS
BEIIIECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEOHEH KWHETHYECKOW SHEPTHH TEIIOBOTO BHKCHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TemIepaTypoi, MepBbIi 3aKOH TEPMOJMHAMMKH, 3aKOH COXpaHEHUs
AIIEKTPUUYECKOTrO 3apsja, 3aKoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTUYeCKOe BbIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHUS MAIIHH, TPUOOPOB U TEXHUYECKUX YCTPONCTB;
pas3nyarh yCiaoBUsA UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KHU3HM;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCTIOIF30BAaHUEM  TPSAMBIX M KOCBEHHBIX HW3MEPEHWH, TpU O3TOM  (OPMYITHPOBATH
npoOaemMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUsl, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (QHU3UUECKUX BEJIWYMH, INPH ITOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEeHUs] M HWCIOJIb30BATh W3BECTHBIE METOJBI OIEHKH
MOTPEUIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXy (PM3NYECKUMHU BEIMUMHAMU C HCIIOJIb30BAaHUEM MPSMBIX
U3MEPEeHUl, NP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHPOBATH pPE3yIbTaThl IMOJYYECHHOMH
3aBUCUMOCTH (DM3MYECKHUX BEITMYMH B BUIE TAOIHII ¥ TPpaUKOB, IENaTh BEIBOJIBI 0 pe3yJIbTaTaM
HCCJIEJIOBAHMUSI,

coOuoiaTh MpaBuia 0O€30MacHOro TpyJda NpH MPOBEACHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-HUCCIENI0BATEIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOPHOro 000pYAOBAHMUS;

pemarh pacy€THBIE 3aJaud C SIBHO 3aJaHHOW (PU3MUYECKOW MOJENbI0, WCIIONIB3Ys
¢u3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJM3a YCIOBHS 337a4 BIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEelIeHHUS,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATIbHOCTH ITOJIyYEHHOTO 3HaUeHHsI (PU3MUECKON BEINYHHBI,



peliaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEUHUBYIO IIETIOUKY
paccyXIeHHU C ONOPOH HAa N3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCTIOJIb30BAaTh MPU PEIIeHUH y4eOHBIX 3a/1a4 COBPEMEHHbBIE HH(POPMALIMOHHBIE TEXHOJIOTUU
JUISL TIOMCKA, CTPYKTYpUPOBaHUsS, HHTEPIPETAllMd U TMPEJCTaBICHUS Yy4eOHOW U Hay4yHO-
MOMYJSIPHOM MH(pOPMAIIUH, TOTYYSHHON U3 Pa3IMYHBIX HICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHHCKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUYECKHE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOMN KU3HU JIsl OOeCTIeUeHUs
0€e301acHOCTH TpU 00paleHnH ¢ MPUOOPaMHU U TEXHUYECKHUMHU YCTPOUCTBAMM, JIJIsI COXPAHEHHS
3JI0pOBBSI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOTO TIOBEACHHUS B OKpPYXKAIOIEeH cpejie;

paboTaTh B IpyIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
TpyONbl, palMoOHaIbHO pacHpeneNsTh OOS3aHHOCTH U IJIAHUPOBATh JIEATEIHHOCTh B
HECTaHJApPTHBIX CUTYalUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ] KaXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenusi B 11 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHPOBATh Ha TMpUMeEpax poiib U MecTO (GU3NKUA B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JEeSTENIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKON KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYEHHBIX (PU3UUYECKHX MOJENel: TOYEeUHBIH
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEUHBIN HCTOUHUK CBETA, siIepHasi MOJIEIb aTOMa, HYKJIIOHHAs
MO/JI€JIb ATOMHOTO sJipa P peLIeHUH (PU3NUECKUX 3ajay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DM3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHMTOB, 3JIEKTPOMAarHWTHas
UHAYKINS, JAEWCTBHE MAarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBHXKYLIUICS 3apaf,
3JIEKTPOMAarHUTHbBIE KOJI€OaHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTpasKeHHeE,
npejomiieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alus CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBiieHne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAs PaIi0aKTUBHOCTD;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMAarHUTHbBIE SBJIECHUS (IIPOILECCHI),
UCIIONB3YS (U3NYECKUE BEJIMYUHBL: JJIEKTPUYECKUN 3apsil, CWIa TOKa, DJJIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JEKTPOABUKYIIasl CHUIa,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs AJIEKTPUUYECKOr0 M MarHMTHOTO TOJeH, MepHoj]] U 4YacToTa KojieOaHuil B
Kos1e0aTeIbHOM KOHTYpE, 3apsjl U Cujia TOKa B MPOIECCe TAPMOHMYECKUX AIEKTPOMAarHUTHBIX
KosneOaHul, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CuUjla JIMH3bI, MpPU ONUCAHUHM MPaBUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O0003HAu€HUs W EAMHHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUYMHY C JPYTUMH BETUUYNHAMM;

ONKCHIBaTh M3y4YCHHbIE KBAHTOBBIE SBJICHHUS W TIPOLECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPrus U
UMIynbc (GOTOHA, MEPHOJ| IOoJlypaclaja, SHEprus CBSA3M aTOMHBIX SAep, NPU ONUCAHUU
NPaBUWIBHO TPAKTOBaTh (U3UYECKUH CMBICI HCIIONB3YeMbIX BEIUYMH, MX OO0O3HAUYeHUs u



€MHUIIBI, YKa3bIBaThb (OPMYIbI, CBSI3bIBAIOUINE JAaHHYIO (DU3MYECKYIO0 BEIMYUHY C JIPYTHMH
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PHU3UUECKON BEITMYHHBI;

aHAM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
IPSIMOJIMHEMHOTO pacIpOCTPAaHEHUsI CBETA, 3aKOHBbl OTPAKEHUs CBETA, 3aKOHBI IPEIOMJICHUS
CBeTa, ypaBHeHUE DUHIITeHA U1t oTOdPdeKTa, 3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPaHEHUs AJIEKTPUYECKOro 3apsa, 3aKOH COXPaHEHHUS MAacCOBOIO 4YHCIIa,
noctynatel bopa, 3akoH paguOAaKTHUBHOIO pacmajna, OpH O3TOM pas3inyarh CIOBECHYIO
(GopMyIHpPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIpAKEHHWE M YyCIOBHUA (TpaHUIBI, 00JacTH)
IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJSl MPOBOJAHHMKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTh U OIUCBIBATH N300pakeHHE, CO3AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBITIOJIHATh OKCIEPUMEHTHI IO HWCCIEAOBAHHUIO (DU3MUYECKUX SBJICHUH W TPOIECCOB C
UCIIONIb30BAaHUEM  TMPSIMBIX, W KOCBEHHBIX H3MEpEHUi: TMpH ITOM  (HOpMyIHpOBaThH
npobiieMy/3aauy U TUIIOTE3y yueOHOr0 IKCIIEPUMEHTa, COOMPaTh YCTAHOBKY U3 IPEIOKEHHOTO
000py10BaHus, IPOBOJAUTH ONBIT U (POPMYIHPOBATH BBIBOJBL;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UYECKUX BEIWYHH, IMPH ITOM
BbIOUpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTEeNH U3MEPEHHUIA;

UCCJIEI0BATh 3aBUCUMOCTH (PU3MUECKUX BEIMUYMH C UCIOJIb30BAaHUEM IPSIMbIX U3MEPEHUI:
IIpU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MOJYYEHHOH 3aBHCHUMOCTH
¢u3nyeckux BEIMYMH B BHJE TaOMUIl W TpaduKoB, JAenaTh BBIBOABI 10 pe3yiabTaTaM
WCCIIEJOBAHMSI,

coOnronarh mnpaBuia 0€30IacCHOr0 TpyAa INpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro OSKCIIEPUMEHTA, Y4EOHO-UCCIEOBATENICKOM M TMPOEKTHOW JESTENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pewmiath pacu€THble 3aJaud C SIBHO 3aJaHHOM (u3MuUecKod MOJENbI0, HUCHOb3Ys
¢duznyeckue 3aKOHbl M IPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3MUECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMMBbIE IJs €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUEeCcKOi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEYMBYIO LIEMOYKY
paccyXJIeHH ¢ OMOpo Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUI TIOUCKA, CTPYKTYpUpPOBaHMs, HHTEPHpPETallMd M MpPeACTaBIeHHs y4yeOHOM W HaydHO-
HOMYJSPHOM HH(POPMAITUH, TOJTyYEHHOH U3 Pa3JINYHbIX HCTOYHUKOB, KDUTUYECKH aHAIU3UPOBATh
MOJTy4aeMyto HHPOPMAIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHA UX 0€30M1acCHOTO MCIIOJIb30BAaHMs B TIOBCETHEBHOM JKU3HU;

NPUBOUTH MPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 10 (U3HKE B MOBCETHEBHOM KU3HU JIJIs1 00ecrieueHUs
0€301acHOCTH MpH OOpALIEHUH ¢ IPUOOPaMHU U TEXHUUYECKUMHU YCTPOHCTBAMH, /Ui COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 TIOBEACHUS B OKpYXKAroIlei cpejie;



paboTaTh B TpYIIIE C BHIIOJHEHUEM PA3IMYHBIX COLMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYMNIbI, palMOHAIBFHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYaLUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KAXKI0TO M3 YYAaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.

MOJYJIb «IIIKOJbHbIA YPOK»

Peanuzanus negaroruueckuMu  pabOTHUKAaMHU — BOCHMTATEIBHOTO IOTEHIMANa  ypoKa
IpeAronaraeT cleAyrolee:

"  YCTAaHOBJICHUE JIOBEPUTEIbHBIX OTHOLICHUH MEXIy MEeJarorn4eckuM paOOTHUKOM U
00y4aroIUMuUCs, CIIOCOOCTBYIOIIMX IO3UTUBHOMY BOCHPHATHIO  OOYyYaroLIMMMCA
TpeOOBaHMI M TPOCHO MENAarornyeckoro pabOTHUKA, MPUBJICYCHHIO MX BHUMAHHS K
o0cyx/1aeMoii Ha ypoke MH(pOopMauK, akTUBU3ALMK I03HABATEIILHON JeSTENbHOCTH;

* no0yxJeHue oOyyaromuxcsi coOI0AaTh Ha YpOKe OOLIENPUHATHIE HOPMbI MOBEICHMS,
npaBuiIa OOIIEHUS CO CTApIIMMHU (NEIarorHYecKMMH Pa0OTHHKAMH) M CBEPCTHHKAMU
(oOyuaroMucs ), IPUHLIUIBI y4eOHOW JUCHUIUIMHBL U CAMOOPraHU3aluH;

" [pUBJICYCHHE BHUMAHUS OOYUYAIONIMXCS K IEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha ypOKax
SIBJICHU, OpraHu3anvs uX paboThl C TOIXy4aeMoW Ha YpPOKE COLHMAIBHO 3HAYMMOM
uHpopMaLrell — WHULMUPOBAHHE €€ OOCYXJIEHHUs, BbICKa3blBaHUS OO0YyYaIOUIMMUCS
CBOET0 MHEHHS I10 €€ [TOBOJY, BBIPAOOTKHU CBOETO K HEW OTHOIIECHHUS;

"  JCIIOJIb30BaHHE BOCIIUTATEIbHBIX BO3MOXKHOCTEH cofiepxaHus yueOHOro MpeaMeTa yepes
JIEMOHCTpALMI0 00y4YaroMMCsl IPUMEPOB OTBETCTBEHHOI'O, TPAKAAHCKOTO IOBEACHUS,
MIPOSIBIICHUST YEJIOBEKOIIOOUST U JOOPOCEPIACYHOCTH, uepe3 MoAOOpP COOTBETCTBYIOIIMX
TEKCTOB JJISl YTEHHUs, 3aJa4 JUIsl pelIeHUs, NMPOOJIIEMHBIX CUTyallMi sl 0OCYX/IEHUs B
KJ1acce;

" [pPUMEHEHHE Ha YpPOKE UWHTEPAKTHUBHBIX ¢GopM paboTel ¢ O00yYaroIIUMHUCS:
UHTEJUIEKTYaJIbHBIX UTP, CTAMYJIMPYIOLINX O3HABATEbHYIO MOTUBALIUIO O0YYarOIUXCS;
JUJAKTUYECKOrO TeaTpa, TJe IMOJIyueHHblE Ha YypOKe 3HaHMS OOBITPHIBAIOTCA B
TeaTpaJibHbIX IMOCTAHOBKAX; JUCKYCCUHM, KOTOpBIE TAlOT OOy4YaroIIMMCS BO3MOXKHOCTb
nproOpecTH OMbIT BEAECHUS KOHCTPYKTUBHOTO JIMAJIOTa; IPYNIOBOH paboThl UM pabOThI
B [1apax, KOTOPbIE y4aT KOMaHIHON padoTe U B3aMMOJEHCTBUIO C IPYTUMH JE€ThMU;

" BKJIOYEHHUE B YPOK UIPOBBIX IPOLEAYP, KOTOPBIE IOMOTAIOT MOAJIEPKAaTh MOTHBALHIO
oOydaromuxcsi K MOJTYYEHHIO 3HAaHWM, HaNaKMBAaHUIO MO3UTHBHBIX MEKIMYHOCTHBIX
OTHOLIEHUH B KJlacce, MOMOTalT YCTAaHOBJIEHMIO J0OpOKEIaTeNbHOM arMocdepbl BO
BpEMS YPOKa,

* opraHu3anus medcTBa MOTUBHUPOBAHHBIX M 3PYAUPOBAHHBIX OOy4aroUIMXcs Haa HUX
HEYCIIEBAIOIMMHU OJHOKJIACCHUKaMM, [JAOLUIEr0 MM COLMAIbHO 3HAYMMbBIH  OIIBIT
COTPYJIHUYECTBA U B3aUMHON IIOMOIIIH;

"  YHUIUUPOBAHUE U TMOJJIEPKKA HCCIIEIOBATENIbCKON JI€ATENbHOCTH OOYyYaloIUXCs B
paMKax peanu3ali UMH HHIUBUAYAIBHBIX U IPYIIIOBBIX HUCCIIEI0BATEIBCKUX ITPOEKTOB,
YTO JacT 00y4aromUMCs BO3MOXKHOCTb IPHOOPECTH HAaBBIKM CAMOCTOSATEIBHOTO PEIICHHS
TEOPETUYECKOH MpoOsieMbl, TeHepupoBaHUsT U OGOpPMIIEHHS COOCTBEHHBIX HJIEH,
YBOKUTEIBHOTO OTHOIIEHHMSI K YYXHUM HJesiM, O(hOpMIIEHHBIM B paboTax JIpyrux
uccienoBareneii,  HaBbIK  MYOJWYHOrO  BBICTYIUIEHUS ~ Tepea  ayJuTopHei,
apryMEeHTHPOBAHMS U OTCTaWBAHUS CBOEH TOUKU 3pEHHUS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu(poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 5 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [IOK

®da30Bble IEPEXOBI

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCKHe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOpUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEILHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOU OITTUKH 6 Bubmiorexa IOK

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



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

4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E;IESHZI;T:(;?)&OU% £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pasoBare/ibHbIC
padoThI padoTshI
pecypchl
®usuka — Hayka o npupozae. Hayunsie Bu6muorexa LIOK
1 METO/Ibl TI03HAHUS OKPYKAIOIIEro MUpa 1 https://m.edsoo.ru/ff0c32e2
Posb 1 MecTo ¢pu3nku B GOpMHUPOBAHUHT
2 COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B 1 bubanorexa LOK
IPAKTHYCCKOI AESTeIBHOCTH JIFOCHT https://m.edsoo.ru/ff0c33e6
Mexannueckoe n1BukeHue. OTHOCUTEIBHOCTD
3 MEXaHUYeCKOro aBmxeHus. llepemenienue, 1 bubmuorexa [IOK
CKOPOCTb, YCKOPEHHUE https://m.edso0.ru/ff0c3508
4 PaBHOMEpPHOE IPAMOJIMHENHOE IBUKEHHE 1 bubmmnoreka HOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE PSIMOJIMHENHOE JBUKEHNE 1 bu6muoreka [JOK
https://m.edsoo.ru/ff0c372e
CBobomHOe masienne. Y CKopeHue CBOOOIHOTO Bu6motexa IJOK
6 1
TIaACHHA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxxenue. /[Buxenue Bu6nnorexa [IOK
7 1

MaTCpHaHLHOﬁ TOYKHU I10 OKPYKHOCTHU

https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c32e2
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https://m.edsoo.ru/ff0c3620
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[Ipunuun otHocuTenbHOCTH ["anumnest.
Nuepumanbubie cuctemsl otcuera. [lepBbiit

8
3akoH HproToHa
Macca tena. Cuna. [IpuHiun cynepno3uiuu
9 cuil. Bropoii 3akon Herotona st bubmotexa [IOK
MAaTepUaIbHOM TOUKH https://m.edsoo.ru/ff0c3be8
10 Tpernii 3akoH HproTOHA [U1s1 MaTEpUAIIBHBIX Bu6morexa LIOK
Todex https://m.edsoo.ru/ffOc3be8
" 3aKOH BCEMUPHOTO TAToTeHUs. Cuia TSKECTH. Bu6miorexa LIOK
HepBa}I KOCMHHCCKAT CKOPOCTL https://m.edsoo.ru/ff0c3be8
12 Cuia ynpyroctu. 3akoH ['yka. Bec tena bubnmnorexa [JOK
https://m.edsoo.ru/ff0c3d00
Cuna tpenus. Koapdunuent tpenns. Cuna
13 COIPOTHUBIICHUS IIPU ABIKCHUN TEA B bu6muorexa LIOK
JKUJKOCTH MU ra3e https://m.edsoo.ru/ff0c3el8
ITocTynarenbHOE U BpallaTEIbHOE ABUKEHUE
abcomoTHO TBEPAOTO Tena. MOMEHT CUJIBI. Bu6nnorexa [IOK
14 [Lliieyo cumel. YciioBus paBHOBECUS TBEPAOTO https://m.eds00.ru/ffoc3f76
Tena
NMitynbsCc MaTepHaIbHONW TOYKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. IMIynbe cuibl. 3aKoH bu6muorexa [HOK

COXpPAaHCHUA UMITYJIbCA. PeakTtuBHOE JABUXXCHUEC

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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Pabora u MOIIIHOCTDH CHIJIBI. Kunernueckas

16 SHEprus MaTepualibHON Touku. Teopema 00 bubanorexa LHOK
U3MEHCHUH KHHETHYECKOM SHEPTUU https://m.edsoo.ru/ff0c43d6
[TorenuunanbHas sueprus. [lorennuanbHas

. SHEprus ynpyro n1eopMUPOBAHHON TPYKUHBI. Bu6morexa I[OK
[TorennmansHast SHEPTHs Tesla BOIU3U hitps://m.eds00.ru/ffoc4502
MOBEPXHOCTU 3eMJIU
[ToTenuuanpHble ¥ HEMOTEHIIMATBHBIE CHIIBI.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHIT C

18 M3MEHEHUEM MEXaHUYECKOW SHEPTUHN CUCTEMBbI bubanorexa LIOK
TeJl. 3aKOH COXPAHCHUSI MEXaHUYECKOU https://m.edsoo.ru/ff0c461a
SHEPrUuu
JlaGopaTtopnast pabora Ne 1 «MccnenoBanue

L5 CBS3U pa6OTI)IUCI/IJ'IBI C U3MEHEHHEM Bu6muorexa [OK
MEXaHMYECKOH 3HEpPTuu Tella Ha IpuMepe hitps://m.edsoo.ru/ffoc478c
PaCTSDKEHUS PE3UHOBOTO HKTYTa»

Konrtponsnas padora Ne 1o teme

20 «Kunemaruka. JlnHamuka. 3aKOHBI bubimoreka [IOK
COXPAHEHHS B MEXAHHKE» https://m.edsoo.ru/ff0c4b74
OcHOBHBIE TIOJIO’KEHUST MOJIEKYIISIPHO-

21 KHHETHIECKON TeopuH. bpoyHOBCKOE bu6mmoreka [IOK

neuxenue. Audpoysus

https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Xapaxkrep JBUKECHUS U B3aUMOJACHCTBUS
yacTUl BeuecTBa. Monenu cTpoeHus ra3os,

22
JKUJKOCTEN U TBEPABIX Tl
Macca mosnekyi. KonnuecTBo BeliecTsa.
23 ITocrosinnast ABorazipo
TermoBoe paBHOBecue. TemnepaTtypa u e€
24 m3Mmepenue. [lkana remnepatyp Llenbcus
. Wneansheiii raz B MKT. OcHOBHOE ypaBHEHHE BuGmorexa [IOK
MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa cpeiHein
26 KMHETUYECKOU DHEPIUU IBHKCHUS MOJIEKYIL. bubnuorexa [HOK
Vpasuenue Meneneesa-Knaneitpona hitps://m.edsoo.ru/ff0c511e
27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopnast pabota Ne 2 «HMccnenoBanue
28 3aBHCUMOCTH MEXKIY ITapaMeTpaMu COCTOSHUS bubnuorexa [HOK
Pa3peKEHHOTO Ta3a» https://m.edso0.ru/ff0c570e
W3ompoueccel B HacabHOM Ia3e U ux
29 rpaduyeckoe npeacTaBieHue
BryTpeHHss dHEeprus TepMOANHAMAYECKOU
%0 CUCTEMBI U CTIOCOObI €€ N3MEHEHU. Bu6uorexa IJOK

KonuuecTBo Teminotel u padota. BHyTpeHHss
SHEPrusi OJHOATOMHOI'O UACAIBHOIO rasa

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

Buns! Tenonepenaun

bubnunoreka LIOK

31
https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMI0EMKOCTb BEIIECTBA.
32 KosingecTBo TEIIOTHI PH TEIUIONEepeiaye. bu6mmorexa [IOK
AnabaTHI mporece https://m.edsoo.ru/ff0c5c36
[IepBblil 3aKOH TEPMOJUHAMUKH U €T0 Bu6uorexa 1JOK
33
TPUMCHCHHC K H30TIponeccam https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs ponieccoB B PUPOJIE. Bu6morexa LIOK
4 o
3 BTopoii 3aK0H TepPMOAMHAMUKH https://m.edsoo.ru/ffoc6230
[Tpunmun gevicteust u KI1/ TermoBoit Bu6uorexa IJOK
35
MALITMHEL https://m.edsoo.ru/ff0c600a
36 [Mukn Kapno u ero KIT/I
37 DKoJIOTHYeCcKre MPOOIeMbI TEIUIOOHEPTETHKH
28 O6o6maromuit ypok «MouekynsipHas (pu3mkKa. Bu6morexa LIOK
OCHOBEI TEPMOAUHAMUKI https://m.eds00.ru/ff0c6938
KontponbHas padoraNe 2 mo teme
39 «MonekynsipHas ¢puznka. OCHOBBI bubmorexa [IOK
TePMOIMHAMHUKID) https://m.edsoo.ru/ff0c6a50
[TapooOpa3oBanue u konaeHcauus. Vcnapenue Bu6morexa [IOK
4
0 1 KHIICHHC https://m.eds00.ru/ffOc63b6
AGCONI0THAs M OTHOCHUTENbHAS BIaXXHOCTb BuGmuorexa IJOK
41

Bo3ayxa. HacelenHslii map

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5c36
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Tsépnoe teno. Kpucrammmueckue u amopdHsie
Tes1a. AHU30TPOINHUS CBOWCTB KPUCTAILIOB.

bubnunorexa LIOK

4 Kunicne kprctanbl. CoBpeMeHHEIe https://m.eds00.ru/ffOc65f0
MaTepHuabl
[TnaBneHue u KpucTaumM3anus. Y aeiabHas Bubmorexa LIOK

43 TeNIoTa aBerus. Cyommanus https://m.eds00.ru/ff0c6708

44 YpaBHeHUE TEIIOBOTO OanaHca bubmmoreka [JOK

https://m.edso00.ru/ff0c6820

DneKTpu3anus Tei. DIEKTPUIEeCKUH 3apsi. Bubsmorexa LIOK

45 /lBa BHJIa SIICKTPHUCCKUX 32308 https://m.edsoo.ru/ff0c6bcc
[TpoBOTHUKH, TUATIEKTPUKH H

46 MOJIYITPOBOJIHUKH. 3aKOH COXPAHEHUS bubnuoreka [JOK
SIIEKTPUYECKOTO 3apsi/ia https://m.edsoo.ru/ff0c6bcc
B3aumopeiictBue 3apsnoB. 3akon Kyiona. Bubnmorexa [IOK

4 ToueHHbIi SNEKTPHHCCKHH 3P https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTB 3JIEKTPUYECKOTO TIOJISL.

48 [IpuHUIUI Cynepno3uIuu JIEKTPUUECKIX bubnanoreka IIOK
noJieit. JInHUM HanpsHKEHHOCTH https://m.edsoo.ru/ff0c6df2
Pabota cuit 371eKTpOCTaTHUECKOTo MOJsl. Bubmorexa IIOK

49 1loTenmpan. PasHOCTS IOTEHITHANIOB https://m.edsoo.ru/ffOc6f00
HpOBO)IHI/IKI/I " JUDJICKTPHUKU B

50 ANEKTPOCTATHIECKOM ToJie. JIudneKkTprudeckast bu6mmorexa LIOK

MMPOHUITACMOCTDb

https://m.edsoo.ru/ff0c7018
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o1

52

53

OnexrpoéMkocTs. Konnencarop

:‘)J'IGKTpOéMKOCTB IIJIOCKOT'O KOHJACHCATOpAa.
9Hepm;1 3apsXKCHHOI'O KOHACHCATOpa

JlaGopaTtopHnast padota Ne 3 "U3mepenue
ANEKTPOEMKOCTH KOHIeHcaTopa"

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

54

55

[IpuHuI nelcTBUs U IPUMEHEHNE
KOHJICHCAaTOPOB, KONMPOBAJIBLHOIO armapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3ammTa. 3a3eMJICHHE IEKTPOIPHOOPOB

DJIEKTPUUYECKHI TOK, YCIOBHS €TI0

CYHICCTBOBAHHA. IlocTosansbI ToK. CHna Toka.

Hamnpsokenne. Conpotusnenue. 3akoH Oma
JUTSL y4acTKa [EenH

bu6mmoteka IIOK
https://m.edsoo.ru/ffOc74f0

56

57

ITocnenoBarenbHOE, MapajiensHOE,

CMEIIaHHOE COEJMHEHNE POBOIHUKOB.
JlaGopatopHas pabota Ne 4 «M3ydenue
CMEIIaHHOTO COEIMHEHHSI PE3UCTOPOBY

PaboTta 1 MOIITHOCTB ANMEKTPUIECKOTO TOKA.
3akoH [[xoyns-Jlenna

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 715 TOJTHOM (3aMKHYTOM)
3NEeKTpUYecKol nenu. KopoTkoe 3aMmbIKaHHeE.
JlaGopaTtopnas pabora «M3mepenne I/1C

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



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

HCTOYHHKA TOKA U €ro0 BHYTPCHHCTO

CONPOTHUBIICHUSD)

59 Pewenue 3amau no reme «JIEKTPOAMHAMUKAY
O06o00maromuii ypok 1mo Teme

60 "OnexTpoauHamuka"

DJeKTPOHHAsk MPOBOAUMOCTb TBEPABIX

61 METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS Bu6morexa LIOK
METAJLTOB OT TEMIICPATypbl. https://m.edsoo.ru/ffOc84ae
CBepXxInpoBOAUMOCTh

6 DJNeKTpUUYecKuil ToK B Bakyyme. CBolcTBa Bu6morexa [IOK
HNICKTPOHHBIX TLYHKOB https://m.edsoo.ru/ff0c82ba
[TonynpoBoaHUKH, UX COOCTBEHHAS U

63 npuMecHas npooaumocts. CBolicTBa p—Nn- bubnuorexa LHOK
nepexoa. I10ynpoBOHUKOBEIE TTPHOOPHI https://m.edsoo.ru/ffOc84ae
DNEKTPUYECKUH TOK B paCTBOPax M pacIilaBax

64 IIEKTPOJINTOB. DIIEKTPOIUTHUECKAS bub6morexa IIOK
JMCCOLMAINS. DIEKTPOITH3 https://m.edsoo.ru/ff0c86fc
DIIEKTPUYECKUI TOK B ras3ax.

65 CaMOCTOSITENTbHBI U HECAMOCTOSITETbHBIN bubanorexa LIOK
paspsa. Monaus. ITnasma https://m.edsoo.ru/ff0c88be
DnekTpuueckue mpruOopbl U yCTPOMCTBA U UX

66 MPaKTUYECKOE MpuMeHeHue. [IpaBuia TexHuku bubimnorexa [IOK

0€30I1aCHOCTH

https://m.edsoo.ru/ff0c8a8a
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Wrorosas kounTponbHas padora Ne 3 o teme
«nekTpocratuka. [locTossHHBIN

bubnunorexa LIOK
67 SIIEKTPUYECKUH TOK. TOKH B pa3IMuHbIX 1 https://m.eds00.ru/ffoc8c56
cpeax»
68 "IToBTOpenue. 1 bu6morexa LIOK
https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgponbie
Tema ypoka Konrpoabubie  IIpakTuueckue
n/n Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypcbl
ITocTossHHBIE MArHUTEI U UX B3aUMOJIEHCTBUE.

1 MaruauTHoe nosie. BekTop MarHuTHOM 1 bubimoreka IIOK
MHAYKIUA. JITHHN MarHATHOM MHIYKIIHH https://m.edsoo.ru/ff0c9778
MarnuTtHOE 1oJie TPOBOJHUKA ¢ TOKOM. OTBIT

2 Dpcrena. B3anMoseiicTBIe TPOBOIHUKOB C 1 bubnnorexa IIOK
TOKOM https://m.edsoo.ru/ffOc98fe

; JlaboparopHas pabota Ne 1 «M3yueHue . . BuGmuorexa LIOK
MarHUTHOTO TOJIsL KATYIIKH C TOKOM» hitps://m.eds00.ru/ff0cosfe
JlelicTBME MAarHUTHOTO IOJISI HA MPOBOJHUK C

. tokoM. Cuiia Amnepa. Hva60paT0pHaﬂ pabota . , Bu6morexa [OK
Ne 2 «MccnenoBaHue OeMCTBUSA IIOCTOSIHHOT'O hitps://m.eds00.ru/ff0c9aco
MarHuTa Ha paMKy ¢ TOKOM)

JlelficTBE€ MarHUTHOTO TMOJISI HA IBUXKYIIYIOCS

5 3apspkeHHyro yactuily. Cuia Jlopenia. Pabota 1 bubmorexa [IOK
cubl JTopeHa https://m.edsoo.ru/ff0c9df4
DJeKTpoMarHuTHas MHIyKnus. [Totok
BEKTOpa MarHuTHOM nHAyKuu. IJ1C

6 WHIYKIUU. 3aKOH JIEKTPOMArHUTHOMN 1
nHaykiuu dapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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Jlaboparopnas pabota Ne 3 «MccnenoBanue

bubmuorexa [JOK

7 SIBJICHUS DJIEKTPOMArHUTHOW MHAYKLIUK hitps://m.eds00.ru/ff0cal50
NHayKTUBHOCTB. SIBJI€HHE CAMOMHTYKIUH.
OJIC caMOMHAYKIIUHA. DHEPTUSI MAarHUTHOTO Bu6mnorexa [OK

8 MOJISL KATYIIKH C TOKOM. DJIEKTPOMarHUTHOE hitps://m.eds00.ru/ff0ca600
noJje
TexHu4eckue ycTpoiCTBa U UX IPUMEHEHUE:
MIOCTOSIHHBIE MarHUTHI, SJIEKTPOMArHUTHI,

9 AEKTPOABUTATENb, YCKOPUTEIN
3JIEeMEHTAPHBIX YACTHI], UHIYKIIMOHHAS MIeYb
Ob6o06maromuit ypok «MarautHoe mnose. BuGmorexa LIOK

10 ONEKTPOMArHHTHAT HHAYKLMD https://m.edso0.ru/ff0cab82
KonTtponbHnas padora Ne 1 o teme

11 «MarnuTHOE TI071e. DIEeKTPOMArHUTHAS bub6nmnorexa IIOK
MHIYKIHS» https://m.edsoo.ru/ff0cad58
CBoOOIHBIE MEXaHHYECKHE KoJIeOaHusl.
I'apmonnueckue xonebanus. Y paBHeHHe Bu6mmorexa IJOK

12 rapMoHu4eckux kosaebanuii. [Ipespamienue https://m.edso0.ru/ff0cafos
SHEpPIruu
JlaGopaTtopHnast pabora Ne 4 «lccnenoBanue
3aBHCUMOCTH TTEPHO/Ia MAITBIX KOJICOaHMUI

13

Tpy3a Ha HUTH OT AJIMHBI HUTU U MAaCChbL
rpy3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

Koneb6arenbuslit kouTyp. CBOOOAHBIE
9JIEKTPOMArHUTHBIC KOJICOAHHUS B U/ICATIbBHOM

14 K0JIe0aTEIbHOM KOHTYpE. AHAIOTHS MEXKIY bu6muorexa LHOK
MEXaHHYECKUMH H DJIEKTPOMArHUTHHIMH https://m.edsoo.ru/ff0cb820
KoJIe0aHUSIMU
®opmyna ToMcoHa. 3aKOH COXpaHEHHS

15 SHEPTUU B UJICATTLHOM K0JIe0aTeTbHOM bub6nmnorexa IIOK
KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBienue o 3aTyXaroMMX KOIeOaHUIX.

BoinyxeHHBIE MEXaHUYECKUE KOJICOaHMUSI.

16 YKI bu6mmoreka [IOK
Pe3onanc. BeiHyX/I€eHHBIE 3I€KTPOMarHUTHBIE hitps://m.edso0.ru/ffochbss
KoseOaHus
[Tepemennsiii Tok. CHHYCOUIaNbHBIN
MEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO

17 P m _ p bubmuorexa [JOK
TOKA. AMIUTUTYHOE B JICHCTBYIOMEe https://m.edso0.ru/ffOcbd34
3HAUEHUE CHJIBI TOKA U HAMIPSHKCHHUSI
Tpancdopmarop. [IponsBozacTso, nepesaya u

18 noTpelsIeHne SIEKTPUUECKON SHEprun
VY CTpoiicTBO U IPAaKTHYECKOE TPUMEHEHHUE

19 3JIEKTPUYECKOTO 3BOHKA, TEHEPATOPa bubmuorexa [JOK
TIepEMEHHOT0 TOKa, JIMHHUI HIEKTporepead https://m.edsoo.ru/ffOcc324
DKOJIOTHYECKHE PUCKH TIPU TIPOU3BOJICTBE

20 anekTpodHeprun. KynbTypa ucnoiab30BaHus

AIEKTPOIHEPIUU B MOBCEAHEBHOM KU3HU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
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MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopoctb

bubmuorexa [JOK

21 PACHpOCTPAHCHUA 1 JITTAHA BOJHEL. https://m.edsoo.ru/ffOcca54
[Toniepeunblie U MPOIOJIbHBIE BOJTHBI
3Byk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa. Bu6morexa LOK

22
Bricora Towa. TemGp 3syka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMarHUTHBIC BOJHBI, UX CBOMCTBA U BuGmuorexa LJOK

23 ckopocTs. [1Ikana 37eKTpOMarHUTHRIX BOJTH https://m.edsoo.ru/ff0ccte0
[TpuHIMIIBI PaUOCBSI3U U TEJICBUACHUS.

24 PasBuTHe cpencts cBsa3u. Pannonokanus
Konrtponsnas padora Ne 2 «Konebanus u Bu6morexa [OK

25
BOITHBD https://m.edso0.ru/ffOcc6f8
[IpssMonuHENHOE paclIpOCTPaHEHHE CBETA B

26 OJHOPOAHOM cpezie. ToUeuHbIi HCTOYHUK bubnunorexa [IOK
cera. JIyu cBera https://m.edsoo.ru/ff0cd350
OtpaxkeHue cBera. 3aKOHbI OTPAXKEHUS CBETA.

27 [Toctpoenue n3obpakeHuil B IIIOCKOM bu6mmorexa IIOK
3epKae https://m.edsoo.ru/ffOcd4e0
IIpenomnenue ceera. [lonHoe BHyTpeHHEE

28 orpakenue. [IpeaenbHbIil yroi MOJHOTO bubmunorexa LIOK
BHYTPEHHETO OTPaKEHUS https://m.edsoo.ru/ff0cd7f6
Jlaboparopuas pabota Ne 5 «M3mepenue BuGmuorexa IJOK

29

MoKas3aTeyid MpCJIOMJICHUSA CTCKIIa»

https://m.edsoo.ru/ffOcd67a



https://m.edsoo.ru/ff0cca54
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JIunssl. [TocTpoenue n300pakeHuil B TUH3E.

bubmuorexa [JOK

30 i
®opmysa TOHKOH JIMH3bL. Y BEIMYCHHUE JTMH3BI https://m.edsoo.ru/ff0cdd1e

31 "JlabopaTopHas pabota Ne 6
«HMccnenoBanne CBOMCTB M300payKEHUH B

32 auH3ax»"
Hucnepcus ceeta. Cll0KHBIN cocTaB 0€10ro

33 cera. I[er. Jlaboparopnas pabora Ne 7 bub6nmnorexa IIOK

y HnTepdepennus CBeTé.J:. Hudpakius certa. BuGmmorexa IJOK
AudpaxuuonHas pemérka https://m.edsoo.ru/ffOcf02e
[TonepednocTh cBeTOBBIX BOJIH. [lomsprusanus

35 cBeTa

26 OnTuyueckue NpudOpPsI U yCTpoicTBa U Bumorexa [OK
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs https:/m.edso0.ru/ffOcf862
['paHu1IBI MPUMEHUMOCTH KJIACCUYECKON

37 MexaHuKy. [TocTynatsl crienuanbHON Teopun bubnmorexa [IOK
OTHOCHTEIbHOCTH https://m.edsoo.ru/ffOcfa42

28 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. BuGmorexa IJOK
3aMe/yIeHre BpEMEHH U COKpallleHUe JITUHBI https:/m.edsoo.ru/ff0cic6s
OHeprusi U UMITYJIbC PEISATUBUCTCKON

39 yactulpsl. CBsA3b MacChl C JHEPTUEH U bubnuoreka [IOK

UMITYJIbCOM. DHEPIHUs TOKOS

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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Oo6omarommii ypok 1o teme «OnTuka.

40 OCHOBBI CIEUATIBHOW TEOpUH bu6nnorexa [IOK
OTHOCHTEILHOCTH https://m.edsoo.ru/ffOcfel6

n ®otonbl. Dopmymna I[1nanka. DHeprus u BuGiuorexa [IOK
uMILy;IbC oTOHA https://m.edsoo.ru/ffOcffca

4o OTtkpeITHE U HccaenoBanue Gorodddexra. Butmorexa LIOK
Ombrrst A. I'. Cronerosa https://m.edsoo.ru/ff0d015e
3akonbl portodddexra. YpaBHEHHE

43 Oiinmreitna s goroaddexra. «Kpacnas bubimoreka IIOK
rpannn@» porosddexra https://m.edsoo.ru/ff0d04a6
Hasnenue ceera. OnbiTel [1. H. JIeGenena.

44 XUMHYECKOE ICMCTBHE CBETA
TexHu4eckne ycTpoiCcTBa U NPaKTUYECKOE

45 npUMeHeHue: (OToINEeMEHT, GOTOAATUHK, bubmuorexa [JOK
coJHeuHas 6aTapesi, CBETOIMOL https://m.edso0.ru/ff0d0302

45 Pemenue isanaq o TeMe «DJIeMEHTBI Bummorexa [IOK
KBaHTOBOH OMTHKH» https://m.edsoo.ru/ff0d091a
Mogens atoma Tomcona. OnbiTer Pesepdopa

47 TI0 PAacCesTHNIO 0-4acTHIl. IlmanerapHas bubamnorexa IIOK
MOJIeTb aTOMa https://m.edsoo.ru/ff0dOafa

48 [Toctynatel bopa bubnnorexka [JOK

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfe16
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Wznyyenue u norsomieHrne GOTOHOB MPH

49 nepexo/ie aToMa C OJHOTO YPOBHS SHEPIUH Ha bu6moreka LIOK
Apyroii. BHbI CLIEKTPOB https://m.edsoo.ru/ff0d0Oca8
BonHoBele cBoiicTBa yactull. BonHel e

50 Bbpoiina. KopnyckynsipHO-BOJTHOBOH Jyallu3M. bubanoreka IIOK
CHOHTaHHOE ¥ BBIHYXJICHHOE U3JTy4CHHE https://m.eds00.ru/ff0d0fd2
OTKpbITHE PATMOAKTUBHOCTU. OTBITHI

51 Pesepdopnaa mo onpenenennto cocraBa
PaZIMOaKTUBHOTO U3ITyUCHHUS
CsoiicTBa anbda-, 6era-, raMMa-u3ITydeHHUS.

52 Bnusinue pagnoakTUBHOCTH Ha JKUBBIE bubnuorexa [IOK
OpTraHH3MBI https://m.edsoo.ru/ff0d1162
OTkpseITHE TPOTOHA U HEeTpoHa. V30TOMBI.

53 Aan)a-pacnetn. DNEeKTPOHHBIN U BuGmuorexa LJOK
MO3KTPOHHEIH OeTa-pacria. I'avma- https://m.eds00.ru/ff0d1356
U3IIy4eHHE
DHeprusi CBSI31 HYKJIOHOB B siipe. SlnepHbie

" peakiuu. Snepusrii peaktop. [Ipodnemsl, BuGmorexa LIOK
MEPCHEKTUBBI, IKOJIOTUYECKUE ACTIEKThI https:/m.edso0.ru/ff0d0e38
AJIEPHON SHEPrEeTUKH
DneMeHTapHbIe YacTullbl. OTKpPBITHE

55 Mo3uTpoHa. MeTo bl HAOIIOICHUS U

PErucTpanyu 3JIEMEHTAPHBIX YaCTUL.
Kpyrasiii cton «PyH1aMeHTalbHbIE



https://m.edsoo.ru/ff0d0ca8
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IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NMpoBepPsIEeMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus

JleMOHCTpHpOBaTH Ha TpHUMEpPaXx poOJdb H MeCTO (U3HKU B
(GbOpMUPOBAHUN COBPEMEHHON HAYYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTHA, B MPAKTUYECKOM JeATEIIbHOCTH
Jonen

Y4UTHIBATh TPAHUIBI TPUMEHEHHS U3YUEHHBIX (PU3UUECKUX MOIETICH:
MaTepuaibHas TOYKa, WHEpIHAIbHAs CHCTeMa OTCYETa, aOCOJIFOTHO
TBEPAOE TEJO, UCATBbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUIKOCTEN U
TBEPABIX TEJ, TOYCYHBIA SJIECKTPUYECKHUM 3aps] — NPU PEIICHUU

Q)HSH‘ICCKI/IX 3aJa4

10.3

Pacnio3naBath pusnueckue sBiaeHUs (MPOIECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-KMHETHYECKOU TEOpUH
CTPOCHHSI BEIIECTBA M JJIEKTPOJAWHAMHUKHA: DPABHOMEPHOE H
PaBHOYCKOpPEHHOE TPSMOJIMHEHHOE JABIKEHUE, CBOOOHOE TIa/ICHNe
TeN, JABM)XKEHHUE IO OKPYXHOCTH, MHEPLHMs, B3aUMOJACHCTBHE Tel;
mud¢ys3us, OpOYHOBCKOE JBHKEHHE, CTPOEHHE KHUJIKOCTEH u
TBEPABIX TeJ, W3MEHEHHEe o00béMa Tel IMpUd HarpeBaHUH
(OXJa<7IeHWN), TEIJIOBOE PABHOBECHE, WCIApEHHE, KOHJIECHCAIIHS,
MJIaBJeHUE, KPUCTAIM3AIMs, KHUIICHHE, BIAKHOCTh BO3/AYyXa,
MOBBIIICHUE JaBJICHHUS Ta3a NpPHU €ro HarpeBaHWU B 3aKPHITOM
cocyzie, CBSI3b MEXKIy TapaMeTpaMH COCTOSHHS Tra3a B

M30Mpolieccax; MIEKTPU3AUS TeJl, B3aUMOJICHCTBUE 3apsIIOB

10.4

10.5

OnucelBaTh MEXaHUYECKOE JBIDKEHUE, MCNONb3yd (usnyeckue
BEJIMYMHBI: KOOPIUHATA, ITYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJla, WMIYIbC Telna, KUHETUYECKas JHEPIrus,
NOTEHIMAJbHAs JHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTh, TNpPU ONHUCAHUU NPABUIBHO TPAKTOBaTh (PU3NYECKUI
CMBICTT HCHOJB3YEMBIX BEIMYMH, UX OOO3HAU€HUS U EIUHMIIbI,
HaXOJUTh (POPMYIIbI, CBS3BIBAIOLINE JAaHHYIO (PU3NYECKYIO BEIUYHHY
C APYTMMH BEIMYMHAMU

OnuceiBaTh HM3YyYEHHbBIE TEIUIOBBIE CBOMCTBA TEJI M TEIJIOBBIE
ABJICHUS, HUCIOJIb3ys (PU3MUECKUE BEJIUYMHBI: JaBJIEHUE ras3a,

TeMIlepaTypa, CpeaHss KUHETHYecKas OJHEepPrusi XaoTHYECKOTO




JBWKCHUS MOJIEKYJ, CPEIHEKBAaJApaTHU4Hasi CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss SHeprus, pabora rasa,
KO3 GUIMEHT MO0JIe3HOr0 JEHCTBUS TEIUIOBOIO JIBUraTels; IpH
ONMCAHUU  MPABWIBHO  TPAaKTOBaThb  (U3WYECKUH  CMBICH
UCIIOJIb3YEMBbIX BEIIMYMH, UX 0003HAYECHUS U €AMHHIIBI, HAXOIUTh
(dbopMynbl, CBS3BIBAIONIME JAHHYIO (U3UYECKYI0 BEIHYHUHY C

APYruMH BEJIIMYHMHAM

10.6

OnucelBaTh M3yYEHHBIE D3JIEKTPUYECKHE CBOWMCTBA BEIIECTBA MU
AJIEKTPUYECKUE sBJIEHHS (IPOLECCh), MCIOJb3Ys (PU3NUECKUe
BEJIMYMHBL:  DJIGKTPUYECKUH  3apsf,  DJIEKTPUYECKoe  IoJIe,
HanpspKEHHOCTh MOJIsA, MOTEHIMaNl, Pa3HOCTh IOTEHLMAJIOB; IPHU
ONMCAHUM  MPABUIBHO  TPAKTOBaTh  (PU3MYECKUM  CMBICT
UCMOJIb3yeMbIX BEJIUYMH, UX O0O3HAYEHMS U €AMHUIIbI; YKa3bIBaTh
(bopMyIIbl, CBS3BIBAIONINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMHU

BCJIIMYNHaAMU

10.7

AHATM3UPOBATh (DU3WYECKHUE TMPOIECCHl W  SBJICHUS, WCIIONb3YS
(bu3HYecKre 3aKOHBI U TPUHITUIIBI: 3aKOH BCEMUPHOTO TATOTCHHS, |,
Il u 11l 3akoHBI Hpl0TOHA, 3aKOH COXpaHEHHUSI MEXaHUUYECKOW YHEPTHH,
3aKOH COXPaHCHHSI HMITYJIbCA, IIPUHIIUIT CYTIEPIIO3UIIUH CHJI, IPUHIIHIT
pPaBHOIPABUS HWHEPIHAIBHBIX CHCTEM OTCYETA; MOJICKYJISPHO-
KHHETUICCKYIO TCOPHIO CTPOSHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpenHell KMHETUYECKOW SHEPTrUU TETUIOBOTO JABIIKEHHUS MOJIEKYN C
a0COIOTHON TEeMIEPaTypoil, MEepPBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHHsI DJIEKTPUYECKOTO 3apsina, 3akoH KyioHa; mpu sTOM
pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BBIPpAXKCHUC U YCIIOBUA (F PpaHHUIbI, 06J'IaCTI/I) IMPUMCHUMOCTU

10.8

10.9

10.10

OOBSICHATD OCHOBHBIE TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB; pazIU4aTh YCIOBUS HUX O€30MMacHOTO

HCIIOJIb30BaHUA B HOBCG}IHGBHOﬁ KHU3HU

BBINONHATE SKCIIEPUMEHTHI 110 UCCIEIOBAHNIO0 (PU3MUECKUX SIBICHUN
" IIPOHECCOB € UCIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX I/I3MepeHI/II>'I;
pu 3ToM GopMyIUpPOBaTh NMpoliIeMy (3a7ady) U TUIOTE3y yueOHOTro
OKCIEpUMEHTa,  coOupaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py10BaHUs, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI

OcymiecTBisATh MNpsSMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX

BCJIIMYHH, IIPU 3TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U

HCITIOJB30BaTh U3BCCTHBIC MECTOAbI OIICHKHU HOFpeHIHOCTeﬁ HSMepeHI/Iﬁ




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (HU3NYECKUMHU BETUYMHAMH C
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHMI; IPU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpPOBaTh pPE3yJIbTaThl IMOJTYYEHHON 3aBUCHUMOCTHU
(bu3nYeCKUX BETUYHH B BUI€ TaOIUIl U TpaUKOB, 1e1aTh BHIBOJIBI IO

pe3yJsibTaTaM MCCIIE10BaHUs

CoOmomaTe mpaBmiia 0€30macHOr0  TpyJda TNpH  IPOBEIACHHH
UCCIIC/IOBAaHUI B paMKax y4eOHOro OSKCIepUMEHTa, y4eOHOo-
HCCIIEIOBATENILCKOW U MPOEKTHOM JEATEIIBHOCTH C UCIIOJIb30BAaHUEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS

10.13

10.14

10.15

10.16

Pemarp pacu€THble 3a1a4u ¢ IBHO 3aJJaHHON (hU3MUYECKOIl MOJETIBIO,
UCIONB3YS (hM3MUECKHUE 3aKOHBI M MPHUHIIMIIBI; HA OCHOBE aHalM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
(bu3HYeCKre BETMYUHBI B POPMYJIIbI, HEOOXOIUMBIC JUTSI €€ PEIICHHUSI,
MPOBOJIUTh PAacy€Thl M OLEHUBATh pPEAIbHOCTh IOJIYYEHHOTO

3Ha4YCHUA (1)1/131/111 €CKOM BEJTUYHMHEBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'M4YCCKHU
HCIIPOTHUBOPCUUBYHO LICTIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

Hcnonp30BaTe MpHU pelmieHHH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsl TOUCKA, CTPYKTYPUpPOBaHUS,
UHTEpIpeTalliyi U MpeJCTaBIeHUsT y4eOHOH M Hay4YHO-TIOMYJISIpHON
UHpOpMaLKH, TOTYYEHHOW U3 PAa3IUYHbIX HCTOYHUKOB; KPUTHUECKU
AHAIM3UPOBATH MOJIyYaeMyto HH(OPMALINIO

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apYOEKHBIX yUEHBIX-
(GU3HUKOB B pa3BUTHE HayKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOILIEr0

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TEOpeTUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HH I OoOecrieueHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOMCTBAMH, JUISI COXpaHEHHUs
3I0pOBbS. M COOJIIOJIEHUST HOPM SKOJOTHMYECKOro TIOBEJIEHUS B

OKpY>Kalolleu cpene

10.18

PaboTath B rpyIine ¢ BHITOTHEHUEM PA3IMYHBIX CONMAITBHBIX POJICH,
MJAHUPOBAaTh PabOTy TPYNIMbI, PAUOHATBHO pacHpeieisiTh
00s13aHHOCTH W TIUIAHUPOBAaTh JEATEIBbHOCTh B HECTAHAAPTHBIX
CUTYyaIMsIX, aJleKBaTHO OLIEHUBATh BKJIAJ KaKJIOTO U3 YYaCTHHKOB

TPYIIIBI B pelIEHHEe paccMaTpUBaeMoil MpooieMbl




11 KUIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

111

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmal CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib H MeCTO (U3UKH B
($hOpMHUPOBAaHUK COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKU U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NYECKOI KapTHHBI MUPa

11.2

11.3

Y4YUTHIBATh IPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (PH3UUECKUX MOICICH:
TOYEYHBIN 2JICKTPUYECKUN 3apsi, siiepHasi MOZIEIIb aTOMa, HyKJIIOHHAs!

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢u3nveckue siBjaeHUS (MPOIECChI) U OOBSACHATh UX HA
OCHOBE 33aKOHOB JJICKTPOJUHAMHUKA ¥  KBAaHTOBOW  (DU3HKH:
JIEKTpUYECKasi MPOBOJAMMOCTh, TEILUIOBOE, CBETOBOE, XUMHYECKOE,
MarHMUTHOE  JICUCTBUS  TOKAa,  B3aUMOJICHCTBHE  MAarHMTOB,
DIIEKTPOMArHUTHAsT WHAYKIMS, JCHCTBUE MAarHUTHOTO TIIOJIA Ha
NPOBOJHUK C TOKOM M JBWKYIIUHCS 3aps, 3JICKTPOMAarHUTHBIC
KoieOaHusT W BOJIHBI, TNPSIMOJIMHCHHOE pacIpoOCTPaHCHUE CBETa,
OTpaXCHHE, TpeJoMIICHUE, UHTepdepeHius, mudpakuus U
MOJIIpU3aIusl CBETa, AUCIIEPCHUs cBeTa, GoTodIeKTpudeckuil 3hdext
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHHE JMHEWYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HMCKYCCTBEHHas

pPaaAnoOaKTUBHOCTDb

11.4

OnuceiBaTh W3YYCHHBIC CBOKMCTBA BeMmIECTBA (DJICKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPHUIECKYIO IPOBOIUMOCTD PA3IUYHBIX
Cpel) © DSIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3Ys
¢usznyeckne BENUYMHBI: JJEKTPUUECKUH 3apsj, cujiaa ToOKa,
DIIEKTPUUYECKOE  HANPSOHKCHHWE, DIEKTPUYECKOE COMPOTHBIICHHE,
pasHocth noreHimanos, J/1C, paboTta Toka, MHIYKIUS MarHUTHOTO
noins, cuna Amrmepa, cuia JlopeHIa, WHAYKTUBHOCTHh KATYIIKH,
SHEPTHUA DJICKTPUICCKOI0 U MAarHUTHOI'O HOJ'I@IZ, nepuoa U 4actora
KoJieOaHui B KOJIeOaTEIIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B IMPOIIECCE
TapMOHUYECKHX  JJIEKTPOMArHUTHBIX  KojeOaHu#,  (OKycHOE
paccTosiHUE W ONTHYECKasl CHJIA JIMH3BI; MPU OMUCAHUU MPABUIHHO
TPAKTOBAThH Q)HSquCKHﬁ CMBICJI HCIIOJB3YEMBIX BCJIIMYUH, HX
0003Ha4YeHHs] M EIUHUIBL, YKa3blBaTh (HOPMYIbI, CBS3bIBAIOILIUE

JTAaHHYIO (PU3UYECKYIO BETUUMHY C IPYTUMHU BEIMUYMHAMHU




11.5

11.6

OnuchiBaTh M3yYEHHBIE KBAaHTOBBIE SIBJIEHUS U IPOLECCHI,
UCTIONB3Ys (PU3MYECKHUE BEITUYHMHBI: CKOPOCTH 3JIEKTPOMATrHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETAa, YHEPrUs U UMMIYJIbC (HOTOHA,
Iepuo/ Mnojiypacnaja, 3HEprust CBsA3M aTOMHBIX sJ€p; IPU OITMCAHUU
OPaBUJIBHO TPAaKTOBAaTh (PU3UYECKHA CMBICT  HCIHOJIb3YEMbIX
BEJIMYMH, MX OOO3HAUYeHUs M EIUHUIIBI;, YyKa3blBaTh (OPMYIIHI,
CBSA3BIBAIOIME JAHHYI0 (U3UYECKYI0 BEJIMYHUHY C JIPYyTUMU

BCIIMYMHAMU, BBIYHUCJIATHh 3HAYCHUC q)HBquCKOﬁ BCJIIMYUHBI

AHanu3upoBath (U3NYECKUE TMPOLECCHl U SBJICHHS, HCIOIb3YS
dusznueckue 3aKOHbI M OpUHLUIBL:: 3akoH Owma, 3aKOHBI
MOCJIEIOBATEIFHOTO ¥ TapaJUICIbHOIO COSAMHEHUS MPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3J1€KTPOMArHUTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPaHEHHS CBETA, 3aKOHBI OTPAKEHHS CBETA,
3aKOHBI  TPENIOMIIGHUS CBeTa, YypaBHEHHE OWHINTEWHa IS
dororddexra, 3aKOH COXpaHCHHUS DSHEPTHH, 3aKOH COXpPaHCHUS
UMITyJIbCa, 3aKOH COXPaHEHHS DSIEKTPUYECKOro 3apsna, 3aKoH
COXpaHEHUsT MaccoBOr0 4YHClIa, TNoCTynarsl bopa, 3akoH
paZMoOaKTUBHOTO pacmaja, MpH 3TOM pa3inyaTh CIOBECHYIO
(bopMyITUpPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE BHIPAKCHHUE U YCIOBUS

(rpaHuILIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HaIlpaBJICHUEC BCKTOpa HWHAYKIWMKW MArHuTHOI'O II0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa H CHUJIbI HopeHua

11.8

CTtpouTh ¥ ONHUCHIBATH M300paKEHHE, CO37aBAEMOE TUIOCKHM

3€pKajiOM, TOHKOW JINH301

11.9

BBINONHATE SKCIEPUMEHTHI 110 HCCIIEIOBAHNIO (PU3MUECKUX SBICHUN
U TIPOLIECCOB C UCHOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX H3MEPEHUH;
pu 3ToM GOopMyIUPOBAThH NMpo0IeMy (3a7ady) U TUIIOTE3y yueOHOTro
IKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY M3  IPEATIOKEHHOTO

060py,[[OBaHI/I}I, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

11.10

11.11

OCyHIGCTBJ'ISITI) MNpsAMbIC W KOCBCHHBIC HN3MCPCHUMA (1)I/I3I/I'—IGCKI/IX
BCJIIMYHH, IIPU 5TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh N3BCCTHLIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3UUECKUX BETMYHMH C UCIIOIB30BaHHEM
NPSMBIX HM3MEPEHUH; IIPU HTOM KOHCTPYUPOBAaThb YCTAHOBKY,
¢buKcUpoBaTh pe3yNlbTaThl MOTYYEHHON 3aBHCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaOIMIl U TpaUKOB, IeNaTh BBIBOIBI IO pe3yabTaTaM

HUCCICa0BaHUA




11.12

11.13

11.14

Cobmoate mpaBuiia 0€30MacCHOrO TpyAa TMpU HPOBEACHHUH
UCCIIEIOBAaHUI B paMKax Y4eOHOTro OSKCIIEpUMEHTa, Y4eOHO-
HCCIIEIOBATENIbCKON M IPOEKTHOM AESTEIbHOCTH C UCII0JIb30BAaHUEM

U3MEPUTEIbHBIX YCTPOICTB U 1a00paTOPHOro 000pyAOBaHUS

Penrate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (PU3MYECKON MOJIENBIO,
UCTIONB3Ysl (PM3UYECKHE 3aKOHBI W MPUHIUIBI; HA OCHOBE aHalM3a
VCIIOBUSL 3aJauydl  BBIOMPATh (PU3UYECKYI0O MOJEIb, BBIICIATH
buznYecKre BEIHMYUHBI B (OPMYJIIbI, HEOOXOTUMBIC TSI €€ pEIICHHSI,
NPOBOJUTh pAcy€Tbl M OIICHWBATh PEATBHOCTh IOJYYEHHOTO
3HA4YCHUsT (PU3NICCKOI BETMUNHBI

Pemrate  KayecTBEHHbIC  3allaud:  BBICTPAMBATh  JIOTUYECKU
HENIPOTUBOPEUYHBYIO IIETIOYKY PACCYXKICHHIA C OTIOPOW HA U3YYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

11.15

11.16

Hcnonp30BaTe MpHU pelmieHHH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(OPMALIMOHHBIE TEXHOJOTUMU JJIsl TIOMCKA, CTPYKTYpPUpPOBaHUS,
UHTEpIpeTalliyl U IMpeICTaBIeHHUs] YUeOHOH M Hay4yHO-TIONYJISIpHON
uHpOpMaLKH, TOTYYEHHOW U3 PA3IUYHbIX HCTOYHUKOB; KPUTHUECKU
AHAIU3UPOBATH MOJIYyYaeMyI0 HH(OPMALINIO

OOBSACHATH NMPUHLMIIBI ACHCTBUS MAIUH, IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyarh YCJIOBUS HMX O€30IIaCHOTO MCIIOIb30BaHUS B

OBCEIHEBHON KU3HHU

11.17

11.18

11.19

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUNCKUX M 3apYOECKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTUI

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS MO (U3KUKE B MOBCEIHEBHOM
JKU3HU Juia  obOecriedeHus 0Oe30macHOCTH Tpu  oOpallieHuu ¢
npubopaMd M TEXHUYECKMMM YCTPONCTBAMH, MJIi COXpPaHEHHS
3I0POBBSI M COOJIOJIEHUS HOPM SKOJOTUYECKOTO TIIOBEJCHUS B
OKpYKarollen cpee

PaGoTath B rpyrie ¢ BBIMOIHEHHEM PAa3IMYHBIX COLUATBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPYMNbI,  PAlMOHATBHO  PACHPENENsATh
06${3aHHOCTI/I 158 HJ'IaHI/IPOBaTB JCATCIBHOCTh B HeCTaH)IapTHI)IX
chyauI/mx, AZICKBATHO OLICHUBATH BKJIAA KaXI0T0 H3 y‘—IaCTHI/IKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMOi MpoOIeMbl




IMTPOBEPAEMBIE 9JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon
pa3aeia

Konx nposepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUSA
JEMCHTA

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHU A

®usnka — Hayka o mnpupoje. Hayunbie
METOJbl TO3HAHUSA OKPYXKAIOIIero MHpa.
1.1 Posb 3kcriepuMenTa u Teopuu B mpouecce
MO3HAHUS OPHUPOABI. OKCIEPUMEHT B

¢busnke

MopenupoBanue (U3NYECKUX SIBICHUA U
IIPOLIECCOB. Hayunsie TUIIOTE3BI.
@u3nyecKue 3aKOHbI U TEOpUU. I'paHuLbI
12 OPUMEHUMOCTH  (PU3UYECKUX  3aKOHOB.
. [IpuHnun coorsercrBuss. Poines u Mecro
¢u3ukn B (HOPMUPOBAHUU COBPEMEHHOM

HAay4YHOM KapTHHBI MHUPA, B NIPAKTHYECKOU

NESITELHOCTH JTIOAEH

MEXAHHUKA

2.1

#i#HPari#KMMHEMATHUKA

MexaHn4geckoe JBUKCHHUE.
211 OTHOCHUTEIBHOCTH MEXaHUYECKOT'0

nBuxkeHust. Cucrema orcuéra. TpaekTopus

[Iepememenue, CKOPOCTH (cpenusist
CKOpOCTb, ~MT'HOBEHHas CKOpPOCTb) H
919 YCKOPEHHE MaTepUaIbHOW TOYKH, UX
o IPOEKIIMM HAa OCH CHCTEMBI KOOpAMHAT.
Cio)keHHe TEepeMEIICHUH W CIIOKEHHE

CKOpOCTEH

PaBHOMEpHOE U PaBHOYCKOPEHHOE
NpsIMOJIMHEItHOEe  JBKeHue. ['paduku
2.1.3 3aBUCUMOCTM  KOOpPAMHAT,  CKOPOCTH,
YCKOPEHHUsI, TYyTH U  TepeMelIeHus

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHHA




214

2.15

2.16

CBoOogHoe majieHue. Y CKopeHue

CBOOOHOTO MaAECHUSA

Kpusonnuelinoe nBuxenue. PaBHOMepHOE
NBUKEHHE  MaTepHabHOM  TOYKH IO
OKPY>KHOCTH. VYrnoBas CKOpOCTb,
auHeHas ckopocth. Ilepuog u yactora.
LleHTpOoCTpeMUTENBHOE YCKOPEHHE

TexHuueckue yCTpOHCTBA: CIHAOMETD,
JBUKEHHE CHAPSAOB, LIEMHbIE U PEMEHHbBIE

nepecaadu

2.1.7

IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHOM ckopoctu. HMccnegoBanue
COOTHOUIEHUS MEXIY NyTSIMU,
PO ICHHBIMHU TEJIOM 3a
[IOCJIEIOBATEIbHBIE PABHBIE IMPOMEKYTKH
BPEMEHU npu PaBHOYCKOPEHHOM
JBWKEHUM C HAYaJbHOM  CKOPOCTHIO,
paBHON Hym0. HM3ydeHune JOBUKEHUS
[IapyuKa B BS3KOM XUIKOCTH. M3yueHue
TIBIDKEHUSA Tena, OpOIIEHHOTO

TOPHU30HTAJIBHO

2.2

JTMHAMUKA

221

IIpuHnun  otHocuTensHOCTH  ['anmunes.
[IepBb1it 3akoH Hbrorona. MHepunanbHbIe

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [Ipuamn

CYNEPIIO3UIUU CUIT

2.2.3

224

Bropoi 3aKOH Hrrotona s
MaTepualbHOM TOYKM B HHEPLUHAIBHON
cucteMe orcuéra (MCO). Tperuil 3akoH
HeroTona 11t MaTepuanbHbIX TOUEK

3akoH BceMUpHOro TAroreHus. Cuna

TSAXKCCTH. HepBa;I KOCMHUYCCKasA CKOPOCTDb.

Bec Tena




2.3

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpenue. Cumna TpeHus
CKOJBXKEHUSI W CUJla TPEHHUS TOKOS.
Koaddunuent TPEHUS. Cuiia
CONPOTHUBIICHUS TMpPU JIBIJKCHHH Tella B

KHUAKOCTHU WUJIM I'a3c

2.2.7

HOCTyHaTeJIBHOG nu BpamaTCJIbHOC

JBIDKEHUE a0COJIIOTHO TBEPJOTO Telia

2.2.8

MoMeHT  CuJIbl  OTHOCUTEIBHO  OCHU
BpameHus. Iliedo  cunibl.  YcnoBus

paBHOBecus TBEpaoro tena B UCO

2.29

2.2.10

TexHuueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTueckue paboTHL. N3yuenne
IBUKEHHSIT  Opycka 1O  HaKJIOHHOH
IUIOCKOCTH TIOJ JEHCTBUEM HECKOJIBKHX
cui. MccnenoBaHue 3aBUCUMOCTH — CHII
YIPYTOCTH, BO3HUKAIOIINX B
nepopMupyeMoil NpPYXHHE U PE3UHOBOM
oOpasiie, OT BETWYUHBI UX AehOopMaIli.
HccnenoBanue  yclioOBHM ~ paBHOBECHS

TBEP/IOTO Tella, UMEIOIIETO OCh BPALLECHUS

3AKOHBI COXPAHEHNWA B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CUCTCMBI

231 MaTepUaJbHBIX ToueK. VIMIynbc cuibl u
N3MEHEHHE UMITyJIbCa Tella

932 3akoH coxpaHeHus wumnyiasca B HCO.
o PeakTuBHOE IBIKEHUE

2.3.3 PaGora cubl

234 MOIIHOCTE CHIIBI

235 Kunernueckass »5Hepruss MarepuagbHON
o TOUKH. Teopema 0 KHHETUYECKOW IHEPTUU

236 [TorenunaneHas sHeprus. IloreHnunanbsHas

9HEprusi  ynpyro  naedhopMHpOBaHHON




3.1

2.3.7

2.3.8

npyxusbl. [loTeHIManbHas >Heprus Tena

BOJIM3U TIOBEPXHOCTH 3eMIIH

HOTGHLII/IEUIBHBIG nu HCIIOTCHIHMAJIbHBIC
cunbl. CBA3b pa6OTBI HCIMMOTCHUHAJIBHBIX
CHJI C UBMEHCHHEM MEXaHUUECKOM SHCPTIUn
CHUCTEMBI TECII. 3aKkoH COXpPAaHCHUA

MEXaHUYECKON IHEPrun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

TexHuueckue  yCTpPOMCTBA:  JIBUKEHHUE
paker, BOAOMET, KOIEp, MPY>KUHHBIN

IIMCTOJICT

2.3.10

[Ipaktuueckue padotbl. M3ydeHue cBsizu
CKOpOCTEH TeNm Tpu HEYNpyroMm yaape.
HccnenoBanue cBsi3u pabOThl CHIIBI €

H3MCHCHHEM MEXaHMYECKOM OHCPIyuu TCjia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OCHOBHBIE  TIOJIOXKEHUSI  MOJIEKYJISIPHO-
KUHETHYECKOM  Teopud. bBpoyHOBCKOE
JBUKCHHUE. Huddysus. Xapakrep
JBIDKEHUST W B3aWMOJICHCTBHUS YaCTHII

BCIICCTBA

3.12

Mopgenu CTpOeHMs Ta3o0B, XKHUIKOCTEH U
TBEPABIX TE€I MW OOBSICHEHUE CBOWMCTB

BEIIIECTBA HA OCHOBE 3THUX MOJENIECH

3.13

3.14

Macca monekyn. KonnuecTBo BeliecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmneparypa u €€

n3mepenue. [lkana remneparyp Lienscus

3.15

Mopnens uneansHoro rasza. OcHoOBHOe
YpaBHEHUE  MOJIEKYISIPHO-KUHETUIECKON

TCOpHUU UACAIILHOI'O Ira3a

3.1.6

AOconroTHas TeMmmeparypa Kak —Mepa

CpenHen KMHETUYECKON SHEpPruu




3.2

3.1.7

TEIJIOBOT'O ABYDKEHMUS JyacTull rasza. Illkana
teMriepatyp KenbBuna
VpaBnenue Knaneiipona — MeHueneena.

3akon JlaapTOHA

3.18

l'azoBele  3akoHbl.  M3ompoueccsl B
uaeaJbHOM  rase C HOCTOSIHHBIM
KOJINYECTBOM  BEIECTBA! u30TepMa,

n30xopa, u3obapa

3.1.9

3.1.10

3.2.1

3.2.2

TexHuueckue YCTpOHCTBA: TEPMOMETD,

OGapomerp

[IpakTuueckue padbotsl. 3mepenue maccol
BO3yXa B KJIACCHOM KOMHArTe.
Hccnenosanue 3aBUCHUMOCTH MEXKY
napaMeTpamMu COCTOSIHMSI Pa3peXEHHOIO

rasa
OCHOBbI TEPMOJIMHAMUMKN

TepmoanHamMuueckas cucrema.
BHyTpeHHs 2HEprUs TEPMOIMHAMUYECKON

CHUCTEMBI U CITOCOOBI €€ U3MEHEHUS
KoanuectBo TEIIOTHI u paborTa.

BHyTpeHHs1  SHeprus = OJIHOATOMHOTIO

NACAJIBHOIO ra3a

3.2.3

Buaet TEIUIONEepelauu:
TETUIONPOBOJHOCTb, KOHBEKIHA,
n3nydeHue. TerroéMKOCTh Tena. Y 1enpHast
TEIUIOEMKOCTD BEIIIECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLIOIIEpEaauc

3.24

3.25

ITepsbrit 3aKOH TEPMOAUHAMUKH.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJUHAMUKHU K U30IPOLECCAM.
I'padmueckas unTepnperanus paboThl ra3a
Tennossle MamuHebl. [IpuHIMIIBL 1eliCTBUS

TCIIJIOBBIX MalllrH. HpCO6paBOBaHI/ISI

OHCPIrun B TCIIJIOBBIX MalllMHax.




3.3

Koaddunment moneznoro aectrus (naiee

— KII1 1) rermoBoit mamuusel. [ukn Kapuo u

ero KIIJI
Bropoii 3aKOH TEPMOJIUHAMUKH.
326 HeoOpaTuMOCTh TpOLIECCOB B TMPHUPOJIE.
o TenoBble ABUrarenn. OKOJOTMYECKHE
pOOIEMBI TETIOHEPTETHKU
TexHuueckue  yCTpOMCTBA:  JBUTraTENb
3.2.7 BHYTPEHHETO Cropasus, OBITOBOA
XOJIOAWIBHUK, KOHAULUOHED
328 IIpakTuueckue paboTHI. H3mepenue

YAEIBHON TEMITIOEMKOCTH

AT'PETATHBIE COCTOSHUA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapoobpazoBanue u KOHJICHCAIIMSL.
Hcnapenne u kurnenue. YaenbHas TEIUIOTA
napooOpa3zoBaHusl. 3aBUCUMOCTD

TEMIICPATYPhI KUIICHUA OT AABJICHUS

3.3.2

3.3.3

3.34

AOCONIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD

Bo3ayxa. HacelmeHHbI nap

TBépnoe Ttemo. Kpucrammueckue u
aMmop(dHbIe Tema. AHU3OTPOMHS CBOMCTB
KPUCTAJIJIOB. Kunxue KPHUCTAJLJIBL.

CoBpeMeHHbIE MaTepHalIbl

[InaBnenue u Kpuctaym3anus. Y AelbHAs

TCIIJIOTA ITJIaBJICHUA. CY6JII/IMaI_II/I$I

3.35

ypaBHeHI/Ie TEILIOBOro OallaHca

3.3.6

TexHnueckue ycTpoiicTBa: TMTPOMETp U
MICUXPOMETP, KaJOpUMETp, TEXHOJIOTUU
MIOJIyYE€HUsI COBPEMEHHBIX MaTepUajoB, B
TOM qucle HaHOMAaTEepHaJioB, u

HaAHOTCXHOJIOTNH

3.3.7

[IpakTuueckne  pabOTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

SJIEKTPOAMHAMUKA




OJIEKTPOCTATHUKA

DnexTpu3anusi Tel. DJNEKTPUUYECKUN 3apsl.

411 JIBa Bua SIEKTPUYECKUX 3aps/I0B
[IpoBoaHMKH, JTUAJIEKTPUKU u
4.1.2
MIOJIYIIPOBOIHUKH
4.1.3 3aK0H COXPAHEHMSI AJICKTPUUECKOTO 3apsiia
414 B3aumopeiictBue 3apsanoB. 3akon Kynona
Onexktpuueckoe none. HanpsxénHocTs
415 3IEKTPUYECKOTO OJIA. [IpuHnun
o cynepno3uiuu. JIMHUKM HanpsKEHHOCTU
3JEKTPUUYECKOTO MOJIS
416 PaGota cun »1neKTPOCTAaTUYECKOTO IOJIA.
4.1 o [Torennman. Pa3HOCTh MOTEHIIMATIOB
[IpoBogHuKHM u JUDJICKTPUKU B
4.1.7 MMOCTOSIHHOM 3JIEKTPUYECKOM oJe.
JusnexTpuyeckas IpOHUIIAEMOCTb
DIEKTPOEMKOCTb. Kongaencarop.
4.1.8 DNeKTPOEMKOCTh IJIOCKOTO KOHAEHCATOpA.
OHeprus 3apsHKEHHOr0 KOHAEHCAaTopa
TexHnueckue yCTpONCTBA: 3JIEKTPOCKOIL,
419 IEKTPOMETP, AIIEKTPOCTATUYECKAs
o 3alUTa, 3a3eMJICHHE HJIEKTPONpUOOpOB,
KOHJEHCATOP, KCEPOKC, CTPYHUHBINA MPUHTEP
[IpakTuueckne  paborel.  M3mepenue
4.1.10 )
INEKTPOEMKOCTH KOHJEHCATOpa
TTOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus  CyleCcTBOBaHUS  IOCTOSIHHOTIO
421 JJEKTPUYECKOTO TOKAa. VICTOYHMKHM TOKA.
4.2 Cwta Toka. ITocTOSTHHBIN TOK
Hanpsokenne. 3akoH Oma a1 ydacTka
4.2.2
Lenu
423 DneKTpuueckoe COIPOTHBIICHUE.

YaenbHOE COIIPOTUBJICHUEC BCIICCTBA




4.2.4

4.2.5

[MocnenoBarenbHOE, napaielbHOe,
CMEIIAaHHOE COCTMHCHHE TIPOBOTHUKOB
Pabora 51eKTpUYECKOro TOKa. 3aKOH

Hxoynsa — Jlenna

4.2.6

4.2.7

4.2.8

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

anexkTpoaBrkymias cuia (naisee — I1C) u
BHYTpEHHEE COMNPOTHBIICHHE HWCTOYHHKA
ToKa. 3akoH OMa Jj1s1 TOJIHOM (3aMKHYTOM)
BJIEKTPUYECKON 11(S1178 Kopotkoe

3aMbIKaHUC

DONEeKTpOHHAs MPOBOAUMOCTb  TBEPJIBIX
METaJUIOB. 3aBUCHUMOCTb COIPOTHUBIICHUS
METaJUIOB oT TEMIIEpaTypBhl.

CBepXnpoBOIUMOCTD

4.2.9

4.2.10

OnexTpuyeckuil Tok B Bakyyme. CBolicTBa

3JIEKTPOHHBIX IIyYKOB

[TonynpoBoAHUKHY. CobcTBeHHAs u
IpUMecHast MIPOBOJMMOCTH
MOJYTPOBOIHUKOB. CaoiicTBa p-n

nepexoza. [loaynpoBogHUKOBBIE TPUOOPEI

4211

4.2.12

4.2.13

DONEeKTpUYECKUH TOK B DJIEKTPOJIUTAX.
ONEeKTPOIUTHYECKAS JUCCOLUALUs.

DNeKTpoan3

DNEeKTPUUIECKHUI TOK B rasax.
CaMocTOsTENbHBIN U HECAMOCTOSTENbHBIM
pazpsna. Paznuunbie THIIBI
CaMOCTOATENbHOTO  pazpsaa. MonHus.

IImazma

TexHudeckue yCTpOMCTBa: aMIlepMeTp,
BOJITMETP, pEOCTaT, HCTOYHUKU TOKa,
3JIEKTPOHArPEBATEIbHBIE puoopHI,
3JIEKTPOOCBETUTEIILHBIE npudopHl,

TEPMOMETP COIPOTHUBIICHUS, BaKyyMHBII




4.2.14

MO, TEPMUCTOPHI U (HOTOPE3UCTOPHI,

HOHprOBOIIHI/IKOBBIf/'I Auoa, ralbBaHUKa

[IpakTnueckue paboTHI. N3zyuenue
CMEILIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKAa M €ro
BHYTPEHHET O COIIPOTHUBIIEHUS.

HaGumronenue anekrponusa

11 KJIACC

Kon
pa3jiena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 3jIeMEHTHI
coJeprKaHusA

4

SJIEKTPOAMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKINA

43.1

ITocTostuHbBIE MAarHuThl.
B3aumoaelictBue HOCTOSHHBIX

MarouToB

4.3.2

4.3.3

MaruauTtHOe moJie. Bektop MarHuTHON
uHaykuud. [lpuHnun cynepno3uiuu.
JInann marauTHOM MHAYKIMU. KapTuna
JMHUM MAarHUTHOM MWHAYKUHUHU II0JS

IIOCTOSIHHBIX MarHuToB

MarauTHOe 1MoJie TPOBOJHUKA C TOKOM.
Kaptuna nuHuii mons  UIMHHOTO
opsAMoro IMpoBOAHMKA W 3aMKHYTOI'O
KOJIBIIEBOTO TPOBOJHUKA, KAaTYIIKH C
TOKOM. OmnbIT Opcrena.

BzauMmoneiictBue IMPOBOAHHUKOB C TOKOM

4.3.4

435

Cuna Amnepa, e€ Monynb U

HarpaBJieHUE

Cuna Jlopenua, e€ wmoayap WU
HarnpaBlieHue. [[BuykeHue 3apsKeHHOM
qaCcTUIbl B O)IHOpO}IHOM MAarimTHOM

nosie. Pabota cuner Jlopenia

4.3.6

SIBnenue BHCKTPOMaFHHTHOﬁ HHAYKIIUU




5.1

4.3.7

[ToTok BeKTOpa MAarHUTHON MHIYKIIMH

4.3.8

4.3.9

4.3.10

43.11

QJIC WHIYKIUH. 3akoH
3JIEKTpOMarHuTHOM nHAyKuuu dapaznes
BuxpeBoe snekrpuueckoe mnojue. IC
WHJIYKIUUA B TIPOBOJHUKE, ABUKYIEMCS
[IOCTYTATEJIbHO B OJIHOPOJIHOM
MarHUTHOM TI0JIe

[IpaBuio Jlenna

NHAYKTUBHOCTS. SIBnenue

camonnaykiuu. 3/1C camonHyKuuu

4.3.12

4.3.13

4.3.14

9Hepr1/1;1 MAarduMTHOI'O IIOJIgd KaTyliKu €

TOKOM
DNEKTPOMArHUTHOE T10JIe

TexHudeckne yCTpOWCTBA: ITOCTOSIHHBIE
MarHuThl, 3JIEKTPOMArHUTHI,
JIEKTPOJIBUTATEIb, YCKOPUTEIH
IEMEHTAPHBIX YaCTUL], WHIYKLUOHHAs

IICYb

4.3.15

[Ipaktnyeckne  pabGotbl.  M3ydenue
MarHMUTHOTO TOJSl KaTyIIKH C TOKOM.
HccnenoBanue AeWCTBUS MOCTOSIHHOTO
MarHMura Ha  pPaMKy C  TOKOM.
Hccnenosanue SIBJICHUS

3JIEKTPOMArHUTHON UHIYKIIMHU

KOJIEBAHUA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

Komebarenpuas cucrema. CB0OOOIHBIE

KoJIeOaHMUS. FapMOHI/IquKI/IC KOJIeOaHHSI.

5.1.1
[lepuon, wacrora, amruMtyaa u ¢asa
KoJIeOaHui
[IpyxuHHBII MasITHUK.
512

Maremarnueckuii MasITHUK




5.1.3

YpaBHEeHHE TApMOHUYECKUX KOJICOaHHH.
Kunematnueckoe W JAMHAMHYECKOE

OITMCaHKE K0JIe0aTEILHOTO JABHKCHU A

5.14

[IpeBpamenue SHEPTHH npu
rapMOHMYECKHX Konebanusx. CBsi3b
aMIUTUTYJIbI ~ KOJI€OaHMM  MCXOIHOU
BEITMYHMHBI C aMIUTUTYJaMU KoJeOaHui

€€ CKOPOCTU U YCKOPEHHS

5.15

Konebarenbubiii koutyp. CBOOOIHBIE
ANEKTPOMArHUTHBIE  KoleOaHus B
UJICaJIbHOM  KOJIe0aTeIb-HOM ~KOHTYDE.
AHanoruss MeXay MEXaHHYECKUMH U
OJICKTPOMAariMTHBIMHA KOJIEOAHHSIMU.

®opmyia TomcoHna

5.16

5.1.7

3aKoH COXpaHCHUA OHCPIUuun B

U7eaIbHOM KOJIeOaTeIbHOM KOHTYpE

Brinyxiennbie MEXaHUYECKHUE
kosieOanusa. Pesonanc. PesonancHasg
KpHBas. Brinyxiennbie

OJICKTPOMAIrHUTHBIC KoJIeOaHHS.
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5.1.9

5.1.10

Ilepemennbii TOk. CHHYCOMIATbHBIN

IIEPEMEHHBIN TOK.

MontHocTb IIEPEMEHHOT0 TOKa.
AMiuTyaHoe u JNEUCTBYIOLIEE

3HAYCHHUE CUJIbI TOKA U HAIIPSAKCHUA

Tpancdopmarop. ITpounsBoacTso,
nepenaya u norpebdyeHue
NIEKTPUUECKON SHEPIUH.
DKOJIOTHYECKHUE pUCKH pu
MIPOU3BO/ICTBE DJIEKTPUUECKON IHEPIHH.
Kynerypa UCTIOJTb30BaHUS
JIEKTPO’HEPTUH B IOBCETHEBHOM

KHU3HU




5.1.11

TexHuveckue ycTponcTBa: cericMmorpad,
3JIEKTPUYECKHI 3BOHOK, JINHUU

3JeKTponepenad

5.1.12

[Ipaktrueckue padoTel. McciaenoBanue
3aBUCUMOCTH nepuojia MaJIbIX
KojeOaHuil Trpy3a Ha HUTH OT JJIMHBI
HATH M Macchl rpysa. MccnenoBanue
MIEPpEeMEHHOr0 TOKa B  IENu U3
[1OCIIE€A0BATEIBHO COEIUHEHHBIX

KOHACHCATOpa, KaTyYIIKHW U pE3UCTOPa

5.2

##HPartHH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

521

Mexanuueckue BOJIHBI, YCIIOBHSI
pacnpoctpanenud. Ilepuon. CkopocThb
pactpocTpaHeHUsT W JJIMHA BOJIHBL.

HOHCpC‘IHLIe " IIPOAOJIbHBIC BOJIHBI

5.2.2

5.2.3

Hutepdepennus u nudpakus
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3Byka. IpoMKOCTB

3ByKa. Bricora ToHa. TemOp 3Byka

5.24

525

ONEKTPOMAarHuTHBIE BOJIHBL. Y CIIOBUS
W3JIy4EHUs. DJIEKTPOMArHUTHBIX BOJIH.
B3aunmuas opuenranus Bektopos E, B u

U B 2JIEKTPOMATrHUTHOM BOJIHE B BAKyyMe

CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH:
OTpakeHHe,IPeIOMIICHNE,
noJsipu3anus, A paxiys,
untepdepenus. CKopoctb

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixamna 3JIEKTPOMATrHUTHBIX BOJIH.
[IpumeHeHne >IeKTPOMArHUTHBIX BOJH

B TCXHHUKC U 6LITy

5.2.7

[IpuHUHMIIBI paAMOCBSI3U U TEJIEBUICHHUS.
Panmonokamus. DJIEKTPOMArHuTHOE

3arpsA3HCHHUC Oprxcalomeﬁ Cpeabl




5.3

5.2.8

5.3.1

5.3.2

5.3.3

5.34

5.35

TexHnuueckue YCTpOMCTBA:
MY3bIKAJIbHbIC WHCTPYMEHTBHI,
YIIBTPa3BYKOBAs IMATHOCTHKA B TEXHUKE
U MEIUIMHE, pajap, paaruoNpUEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBU-

I1I€4Yb

##HParfH#OII TUKA

[Ipsimonuueitnoe pacnpocTpaHEeHHE

CBETa B OJIHOPOJIHOM cpene. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBI OTPaKEHUS
ceera. [loctpoeHne W300paxKeHHH B

TLTOCKOM 3€pKaJic

[Ipenomiienne cBeTa. 3aKOHBI IPETIOMIICHHS
CBeTA. AOCOIIOTHBIH rnokasarellb
MIPEJIOMJIICHUS

[Tormoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIIA yroin IIOJIHOTO
BHYTPEHHETO OTPAXKECHUS

Hucnepcusi cBera. CIOXHBIM COCTaB

Oenoro cBera. L{Bet

5.3.6

5.3.7

Colwuparonue U paccenBaronue JHUH3bI.
Tonkas nuH3a. POKYCHOE PaCCTOSHUE U
ONTHYECKass CHJa TOHKOW  JIMH3BL
IToctpoenue n300pakeHUH B
COOMpAIOIINX U PACCENBAIOIINX JIMH3AX.
dopMyna TOHKOU JIMH3BL. YBEIUYCHHUE,

JaBaeMoe JIUH30U

[Ipenensr TIPUMEHUMOCTH

FCOMeTquCCKOﬁ OIITHUKH

5.3.8

WNurtepdepentius cera. KorepeHTHbIE
WCTOYHUKU. YCIOBHUS  HAOMIOAECHUS
MakCUMyMOB U  MHUHHMYMOB B
WHTEP(PEPEHITMOHHON KapTHHE OT JIBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB




5.3.9

Hudpakuus cBera. udpakiuonnas
peméTka. VYcnosue HaOIIOAeHUS
TJIABHBIX MAaKCHUMYMOB TIPH TaJCHUU

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10

HOHHpI/ISaHI/Iﬂ CBETa

5.3.11

5.3.12

TexHudeckue yCTpOMCTBA: OYKH, JIyIa,
¢doroanmnapar, NPOEKIIMOHHBIN amnmnapar,
MHKDPOCKOII,  TEJIECKOIl, BOJIOKOHHAs
ONTHKA, JU(PPAKUMOHHAS  peluéTka,

TIOJISIPOU T

[Ipaktnyeckne pabotel. M3mepenue
noka3zaTesns HPEIOMIICHUS.
HccnenoBanue cBOCTB N300paXkeHU B

JINH3ax. Ha6JIIOI[eHI/IC JUCIICPCHUHA CBCTA

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuibl IPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. ITocTynatsl TEOPUHU
OTHOCHUTEIIBHOCTHU: MHBAPUAHTHOCTH
MOAYJA CKOPOCTH CBE€Ta B BaKyyMe,

OpUHOUITI OTHOCUTCIIBHOCTH OUHIITEHA

6.2

OTHOCUTENBHOCTh OTHOBPEMCHHOCTHU.
BaMCJIJ'IeHI/Ie BPpEMCHHU MW COKpallCHUC

JUINHBI

6.3

OHeprus UM UMIYJIbC  CBOOOIHOM

HJaCTUILIbI

6.4

CBsi3b Macchl C SHEPTrUeH U UMITYIIbCOM
CBOOOJTHOM YaCTHUIIBI. DHEPTUs TOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBAA ®U3UKA

7.1

BJIEMEHTEI KBAHTOBOI OIITUKH

711

®oronbl. ®opmyna Ilmanka cBs3u
SHepruud (OTOHA C €ro 4YacTOTOM.

DHeprust 1 UMITyJIbC POTOHA




7.2

7.3

7.1.2

OtkpsITHE " HCCIIeJOBAaHHE
¢doroaddexra. Onpiter A.I'. Cronerona.

3akonsI pororddexTa

7.1.3

YpaBHeHue OUHIITENHA st

dbotorddekra. «KpacHas rTpaHHUIA»

dhoTodrddekra

7.1.4
7.15

7.1.6

721

Hasnenue ceera. OnbiTe [1.H. JleGenera
XuMHUYeCKoe ISHCTBHE CBETA

TexHuueckue YCTPOWCTBA:
(doTosnemMenT, (HoTONATIMK, COTHEUHAs

OaTapes, CBETOIUO]
CTPOEHUE ATOMA

Mopens atoma Tomcona. OnbITEI
Pezepdopaa no uccienoBanuto
cTpoenust aroMa. [Inanerapnast Mmozennb

aToMa

7.2.2

7.2.3

ITocrynater  bopa. W3nyudenue wu
noryiomeHue (HOTOHOB INpU IEpexojie
aToMa C OJHOI'O YPOBHSI DHEPrHHM Ha
npyroi. Buael  cnektpoB.  Cnektp

YPOBHEN SHEPrUU aTOMa BOJAOpOAA

BommmoBele cBoiicTBa gacTuil. BoiHbI 11e
bponns. KopnyckynspHO-BOIHOBOMI
nyanu3M. Jlu@pakius 3JIeKTpOHOB Ha

Kpucrtajuiax

724

CnoHraHHOe u BBIHYXJIEHHOE
W3JIy4YEeHHE. YCTPOMUCTBO M MPUHIIUI

paboThI nazepa

7.2.5

TexHnueckue YCTPOWCTBA:
CHEKTPaJIbHBIM aHanau3 (CIEKTPOCKOIT),

JIa3ep, KBaHTOBBIN KOMIIBIOTCP

7.2.6

IIpaktuyeckue pabotel. Habmromenue

JMHENYaToro CreKkTpa

ATOMHOE A1PO




7.3.1

7.3.2

Mertoasl HaOMIOACHUS W PETUCTPAIIH

QJICMCHTAPHBIX YaCTUI]

OTKpbITHE PaTUOaKTUBHOCTU. ONBITHI
Pesepdopna mo ompeneneHuio cocrapa
paaroaKkTUBHOTO u3inydeHus. CBoicTBa
anbda-, oera-, raMmma-Hu3JIydeHHsI.
BnusHre pagrioaKTUBHOCTH Ha JKUBBIC

OpraHru3Mbl

7.3.3

OTkpblTHE TIPOTOHA W  HEWUTPOHA.
Hyxnounnas monens siapa I'eiizenbepra —
UBanenko. 3apsn sapa. MaccoBoe

YUCIIO Aapa. H3oTtonsl

7.3.4

7.3.5

Anbda-pacna. DNEeKTPOHHBIN u
MO3UTPOHHBIA  Oeta-pacmaa. [amma-
u3IydeHue. 3aKOH  pPagMOaKTHUBHOI'O
pacnana

OHeprus CBSI3M HYKIIOHOB B spe.

SAnepusie cunbl. Jedekt Macce saapa

7.3.6

7.3.7

Snepusle peakuuu. JleleHWe U CHHTE3
Anep

SAnepublit  peaktop.  TepmosiepHBbIit
cure3. [Ipobmembl U TeEpCHEKTHBHI
SIIEPHON DHEPIreTUKHU. ODKOJOTUYECKHE

ACIICKTHI HI[GpHOfI SHEPICTUKHU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTHIbl. OTKpBITHE
[IO3UTPOHA. @yH1aMEHTaIIbHBIE

B3aUMOIEHCTBUSA

TexHu4ecKue yCTpOWCTBA: JIO3UMETD,
kamepa BuibcoHa, sepHBIM peakTop,

aToMHas 6om0a
[MpakTryeckune padotel. MccnenoBanue
TPEKOB YacTHI] (mo TOTOBBIM
¢dotorpadusim)

BJIEMEHTHI ACTPO®U3NKU




8.1

Bun 3Bé3nnoro He6a. Co3Be3aus, spKue
3BE3 MBI, IJIAHETHI, ux BUIUMOE

IBIKEHHUE

8.2

8.3

8.4

8.5

Conueunas cucrteMa. [limaHeTsl 3eMHOU
rpynmbl.  [lnaHeThl-TUraHTBl M UX
CITyTHHKH, KapJIMKOBBIC [UIAHETHI.

Mauisie tenna CoTHEUHON CUCTEMBI

Comnne, dorochepa u armocdepa.

ConHeyHast akTUBHOCTb
Nctounuk sHeprun CosHua u 3B€371

3BE31bI, UX OCHOBHBIE XAPAKTEPUCTUKH:
Macca, CBETUMOCTb, panuyc,
TeMIeparypa, nx B3aMMOCBSI3b.
JluarpaMMa  «CHEKTpaJIbHBIA  KJIacC —
CBETHUMOCTB). 3BE3/1bI IJIABHOU
MIOCIIEN0BAaTEIbHOCTH. 3aBUCHMOCTb
«Macca — CBETUMOCTbY JUIsl 3BE3]1 IVIABHOU

IIOCJIICA0BATCIIbBHOCTHU

8.6

8.7

8.8

8.9

##H#Par###BuayTpeHHee cTpoeHue 3BE3L.
COBpCMCHHI)IC MNpEaACTaBICHUA (¢}
MPOUCXOXKJICHNU U 3Borouuu ConHia u

3BE3. DTambl )KU3HU 3BE3I

Mneunsiii [lyte — Hama [anakrtuka.
CnupanbHasgs  cTpykTypa [l'anmakTuku,
pacnpenenenue 3BE3A, Ta3a W IIBUIA.
[Tonoxxenne u pBmxenne ConHuoa B
lanaktuxe. Ilnmockas u chepuueckas

HOJICUCTEMBI I allTaKTUKU

Tunel ranakTuk. PammorallakTmku U
KkBazapbl. U€EpHble ABIpEI B sapax
TAIAKTUK

Bcenennas. Pacmmpenue BceeneHHOM.

3akon Xa00ma. PasOeranme rajakTuk.

Bospact u paguyc Bcenennoit, teopus




8.10

bonemioro B3peiBa. Mogenb «ropsyeit

Bcenennoi». PenukroBoe usinyuenue

MacmTabHast cTpykrypa BceneHHoM.
MeraraiakTuka. Hepeménnnie

poOIEeMBI aCTPOHOMUU
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