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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHSI Ha YPOBHE CPEIHETO OOIIEero 00pa3zoBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHWM K pe3yJbTaTaM OCBOEHHS OCHOBHOM
oOpazoBaTenbHON mporpammsbl, mpeacTaBieHHbIx B DPI'OC COO, a Takxke C Y4€ToMm
denepanbHOil paboueld mporpamMMmbl BOCHUTAHUS M KOHUEMUMU IPENoJaBaHUs y4eOHOTO
npeamera «®Pusznka» B oOpa3zoBarenbHBIX opranu3anusx Poccuiickoit ®denepanuu,
peanu3yrommxX OCHOBHbIE 00pa30BaTEbHbIE TPOrPAMMBI.

Copepxanue mporpaMmbl 1o (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-
Hay4YHOM KapTuHbl Mupa oOydarommxca 10—11 knaccoB mpu oOyueHuu ux (u3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AESITENbHOCTHOrO noaxoxaa. [Iporpamma no ¢usuke
cootBercTBYeT TpeboBanusiM @I'OC COO k miaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
METanpeIMETHBIM pe3ysbTaTaM OOY4EHHUs, @ TAKKE€ YUUTHIBAET HEOOXOAMMOCTh peau3aliu
MEXIIPEMETHBIX CBSI3eM (PU3UKU C €CTeCTBEHHO-HAYYHBIMU YUCOHBIMU MpeaMeTamu. B Hel
OTPEJENISIIOTCS. OCHOBHBIC 1€MW M3y4yeHHs (U3UKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, IUIaHUPYEMbIEe pe3yJbTaThl OCBOEHUS Kypca (U3UKHU: JTUYHOCTHBIE,
MeTarnpeaIMeTHbIe, TpeAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpammanopu3nKeBKIIOYAET:

e IUIAaHUPYEMbIE pPe3yJbTaThl OCBOCHHUS Kypca (u3umku Ha 0a30BOM ypOBHE, B TOM

quclie MPeAMETHBIC PE3YNIbTATHI IO T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npenMera «Du3nkay 1o rogaM 00ydeHwusl.

®du3nka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPUPOJbI, BHICTYNas B KadyecTBE
y4eOHOro mpeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHUCTEMY 3HAHUH 00
okpyxatomeM mupe. LlkonbHbIN Kypc GU3UKA — CHCTEeMOOOPA3YIONIUNA JIsi €CTeCTBEHHO-
HAYYHBIX YUYEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB
U SBJICHUM, M3y4aeMbIX XHUMHEH, Ouosiorued, usnueckoi reorpadueid u acTpOHOMUEH.
Hcnonb3oBanue M akTHBHOE NpPUMEHEHHE (U3MYECKUX 3HAHUN ONpENEesseT XapakTep H
pa3BUTHE pA3HOOOpPA3HBIX TEXHOJOTHH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, MOJIyYEHHs HOBBIX MAaTEpPUAJOB C 33JaHHBIMU CBOWCTBAMHU U ApYrux. M3yueHue
¢u3MKU BHOCUT OCHOBHOHM BKJIaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa
oOydarommuxcs, B (OpPMHPOBAHWE YMEHUW TMPUMEHATH HAYYHBIM METOJ| TMO3HAHUS TPH
BBITIOJIHEHUY UMM YYEOHBIX UCCIIEIOBAHMIA.

B ocHOBy kypca ¢u3uKu Uis ypOBHSI CpEIHEro oOmiero oOpa3oBaHUs MOJOXKEH P
uJel, KOTOPbIe MOKHO PACCMaTPUBATh KaK MPUHIHUIIBI €0 MOCTPOCHUS.

Hoesa yenocmuocmu. B cOOTBETCTBUM ¢ HEN KypC SIBISIETCS JIOTHUECKH 3aBEPIIEHHBIM,
OH COJCPKUT MaTepHall U3 BCEX Pa3AesioB (PU3WKH, BKIFOYAET KaK BOTIPOCHI KIACCHYECKOM,
TaK ¥ COBPEMEHHOU (PU3UKH.

Hoes ecenepanuzayuu. B coOTBETCTBUM C HEW MaTepuan Kypca (GU3UKHA OOBEeTUHEH
BOKpYT (huznueckux teopuil. Beaymum B Kypce gBisieTcss GOpMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BELIECTBE U MOJIE.

Hoesa  eymanumapusayuu. EE  peanmzanuss  Opeanonaraer  MCIOJIb30BaHUE
TYMaHUTApHOTO MOTEHUHaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBSI3U Pa3BUTUSL (PUHMKHU C



pa3BUTHEM OOIIEeCTBa, a Takke C MHPOBO33PCHUYCCKUMH, HPABCTBCHHBIMH U
HKOJIOTMYECKUMU ITpoOIeMamMu.

Hoes npuknaonou nanpasenennocmu. Kypc ¢Gu3Mky npennonaraer 3HaKOMCTBO C
IITUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYCCKUX TMPUIOKEHUN HM3yUYEHHBIX TCOPUU H
3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi MOCPEACTBOM BBEIECHHSI AJIEMEHTOB COJEpKaHUS,
MOCBSMIEHHBIX SKOJOTUYECKUM TIPOOIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C PA3BUTHEM
TEXHHKA W  TEXHOJOTHMH, a Takke OOCYXKIeHUs  MmpoOJieM  pPalMOHAIBLHOTO
MIPUPOOIIOTB30BAHUS U SKOJIOTHIECKON 0€30MacHOCTH.

CTep)XKHEBBIMH dJIEMEHTAMHU Kypca (DM3UKH Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHuUs
SBIIFOTCS (u3uueckue Teopuu ((popMupoBaHHE MPEACTABICHUN O CTPYKTYPE IMOCTPOCHHUS
dusnueckord Teopuu, posid (YHAAMEHTAIBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMEHHBIX
NPEJICTABIICHUSAX O MPUPOJIE, TPAHUIIAX TIPUMEHUMOCTH TEOPHA, JISl OTTUCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHHHA U MPOIIECCOB).

CHCTEeMHO-ICSITCIIBHOCTHBIN MOIX0 B Kypce (U3MKU pealn3yeTcs MPEXkIe BCETro 3a
CcuéT OpraHW3alMHh dKCIICPUMEHTAIBHOM JedaTeqbHOCTH oOydJaroniuxcs. Jlins 6a3oBoro
ypOBHS Kypca (DM3UKH — 3TO HMCIOJIb30BAHHEC CHUCTEMbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIC B MporpaMmMe o (pU3HKe 00bEIUHEHBI B
oOIMH CNHCOK YYCHWYECKHX TNPAKTHYCCKUX paboT. BwlimencHue B yKa3aHHOM IIEpPCUHE
nabopaTopHBIX paboOT, NPOBOAMMBIX JUIsI KOHTPOJISI M OLEHKH, OCYIIECTBIISIETCS
y4acTHUKaMu 00pa30BaTeIbHOTO MPOIECCa HCXOJs W3 OCOOCHHOCTEHW IUTAaHUPOBAHUS U
ocHaileHus kabunera ¢usuku. [Ipu sTOoM oOecreyuBaeTcs OBIAJIEHHE OOYYArOIIUMUCS
YMEHHUSIMHU TPOBOJIUTh KOCBEHHBIE M3MEPEHHUS, HCCIECIOBAHUS 3aBUCUMOCTEHN (U3HMUECKUX
BEJIMYUH U MOCTAHOBKY OIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonpioe BHMMaHue ynensieTcs PEIICHUIO Pacu€THBIX M Ka4eCTBEHHBIX 3amad. [lpwu
ATOM JIJISl PACUETHBIX 3a/1ad MPUOPUTETOM SIBJISIOTCA 33/1a4d C SIBHO 33JIaHHON (hM3UYECKOM
MOJIETIBIO, TIO3BOJIAIOIINE TPUMEHSITh U3yUECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO
paszena Kypca, TaK U MHTETPHUPYs 3HAHMS W3 Pa3HBIX pasznenioB. JlJis kadyecTBEHHBIX 3a7ad
NPUOPUTETOM SIBIIIOTCS 3aJaHUsl HA OOBSICHEHUE NPOTEKaHUS (PUINYECKUX SIBICHUN H
IIPOIICCCOB B OKPY KAIOIICH KU3HH, TPEOYIOIINE BEIOOpa (GU3UIECKON MOJICTH JJISl CUTyaIlun
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ tpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUYECKOMY
oOecrieueHnIo y9eOHOTO Tpoliecca 0a30BbI ypOBEHb Kypca (PU3UKU HA YPOBHE CPEIHETO
o011ero oopa3zoBaHus JOJKEH U3Y4YaThCsl B YCIOBHUSAX MPEIMETHOTO KaOMHeTa (DM3UKHU WU B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWHETa TMPEAMETOB €CTeCTBEHHO-HAYYHOTO IWMKiIa. B
kaOuHere (QU3MKK JOMHKHO OBITh HeoOxomuMoe mnabopaTopHoe OOOpYIOBaHUE IS
BBHITIOJTHEHUS yKA3aHHBIX B MPOrpaMMme MO (PU3MKE YYCHHUECKHX MPAKTHYECKUX PaboT |
JIEMOHCTPAIMOHHOE 000PyI0BaHNUE.

JleMoHcTpanmoHHoe o0OopynoBaHue (GOPMUPYETCS B COOTBETCTBUM C MNPUHIIUIIOM
MUHHAMAJILHOM JJOCTATOYHOCTH U OOECIEYMBAET MOCTAHOBKY TEPEUMCICHHBIX B MPOTPaMMe
1o U3HKE KIFOUYEBBIX JIEMOHCTPAIUI I UCCIEOBAHUS N3YIaeMbIX SBIICHUN U MPOIIECCOB,
AMITUPUYECKUX U (DYHIAMEHTATBHBIX 3aKOHOB, HX TEXHHUECKUX TPUMEHEHUH.



JIabopaTopHOE 000pyIOBaHUE ISl YUEHUUECKHUX MPAKTUYECKUX padoT Gpopmupyercs B
BUJIE TEMATHUYECKUX KOMIUIEKTOB M 0OECIIeYMBAETCS B pacu€Te OJTHOIO KOMILIEKTa Ha JBYX
oOyuaromuxcsa. TemaTnueckue KOMIUIEKTBI JIaDOPaTOPHOrO OOOpPYAOBAHUS JIOJKHBI OBITH
MOCTPOEHBI HA KOMILJIEKCHOM HCIOJIb30BAHUM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LIU(PPOBHIX TAOOPATOPU.

OCHOBHBIMHM LIENISIMHU U3y4€HUS (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

(dopMHUpOBaHUE HHTEpeca U CTPEMIICHHs] OOy4YaroIMXCA K HAayYHOMY H3Y4YEHHUIO
MPUPOABI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTAaBICHUH O HAYYHOM METOJe INo3HaHUsA U (HopMUpOBaHUE
UCCJIEN0BATENBCKOTO OTHOUIEHUS K OKPYKAIOIUM SIBJICHUSIM;

dopMHUpOBaHME HAyYHOTO MHUPOBO33PEHUS KakK pe3yibTaTa MH3yuyeHUsS OCHOB
CTpOEHUSI MaTepUH U PyH/IaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

dopMupoBaHUE YMEHUU OOBSACHATH SIBICHUA C HCIOJIb30BaHUEM (U3HUUECKUX
3HaHUM U Hay4YHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TMPEACTABICHUM O pOAUM  (PU3MKM AJIg  pPa3BUTUS  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHue 3TUX 1ieNiel 00ecreYrBaeTCsl peleHneM CIIeAYIONMX 3a/1ad B Ipoliecce
U3y4eHHs Kypca PU3UKHU Ha YpOBHE CpeHEro o01ero oopa3oBaHus:

npuoOpeTeHne CHUCTEMbl 3HAaHUM 00 O0O0mMX (U3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUAX, BKIIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, FIEKTPOJUHAMUKY,
KBAaHTOBYIO (PM3UKY U AJIEMEHTHI aCTPOPHU3UKHY;

dbopMHUpOBaHUE YMEHHM TPUMEHATh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHUS
¢uznueckux SBIEHUNW B TMPUPOJE W U NPUHATUA TNPAKTUUYECKHX PEIICHUA B
NOBCETHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB PEIICHUs PAa3JIMYHBIX 337a4 C SIBHO 3aJlaHHON (pu3myeckoi
MOJIETIbIO, 3a/ad, MOAPa3yMEBAIOIINX CAMOCTOSTENBHOE CO3/laHue (PU3NYECKON
MOJEJIH, aICKBATHOW YCIOBUSM 3a7a4H;

NOHUMaHHe (PU3NYECKUX OCHOB U MPUHITUIIOB JCUCTBUS TEXHUYECKUX YCTPONCTB U
TE€XHOJIOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPEAY;

OBJAJCHHE METOJAMU  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUS W IPOBEICHUS
¢uznuecknx  IKCIIEPUMEHTOB, aHalW3a ©  HHTEpHpeTanuu  uH(Oopmaiuu,
ONPEAEIEHUS] JOCTOBEPHOCTH MOJIYYEHHOT' O PE3YyJIbTaTa;

CO3/IaHME YCIIOBUM [UIA pPa3BUTHUS YMEHUHW IPOECKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOMN JAEATEIBHOCTH.

Ha msyuenue ¢usuku (0a30BbIi ypOBEHB) Ha YPOBHE CPEIHEr0 OOIIETO 0O0pa3oBaHUS
orBoautcs 136 yacos: B 10 knacce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacos (2
yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamMme 1o (Qu3MKe NepedeHb Ja0OpaTOPHBIX U MPAKTHYECKUX
paboT SBISIETCS PEKOMEHJIOBAHHBIM, YUYWTEINb JElaeT BhIOOp MpOBeACHUS J1aOOpaTOPHBIX
paboT U OMBITOB C YUETOM HUHAUBUIYAIBHBIX OCOOCHHOCTEN 00YyUatOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®uszuka — Hayka o npupone. HaydyHbie MeTOAbl NO3HAHUSA OKPYXKAIOIIETO
mupa. Posnbp »3KcnepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMUS IPUPOABI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecto ¢u3uku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonuueintnoe  nBwkeHue. [IBuKeHHE  MarepuaibHOM TOYKM IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSAIOB, LICNIHBIC U PEMEHHBIE IIEPENAYU.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnionenune aBuxkeHusi Tena, OPOILIEHHOrO MOJA YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOUIEHHMS MEXAY NYTSIMH, MPONUACHHBIMU TEIOM 32
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA 1151 MaTepuaibHbIX TOUEK.

3akoH BcemupHoro TtaroreHud. Cuna Ttsokectu. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpalleHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbe cuiabl U U3MEHEHHE HMMIyJibca Tejla. 3aKOH COXPAHCHHS HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOM TOouku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass  dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAbHBIX CHJI C M3MEHEHHEM MEXaHWUYECKOW SHEPruud CUCTEMBI Tell.
3aK0H COXpaHECHHSI MEXaHUYECKOU SHEPTHUH.

Yrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHUYECKOW IHEPruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanmue. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUS YacCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temmneparypa u e€ uamepenue. Illlkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KensBrHa. 1'azoBbie 3akoHbl. YpaBHeHue MennaeneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UI€aIbHOM Ta3e C MOCTOSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBIeHUE M3O0MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJIEKYJIAPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JebHAs TEIUIOEMKOCTh BEIIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom mporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLieccoB B MPUPOJIE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuuecknue yCTpPOMCTBA UM MPAKTUYECKOE TPUMEHEHHUE: JIBUTaTElb
BHYTPEHHETO CropaHus, OBITOBOM XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEpPruM Tejia MPU COBEPIICHUH PabOTHI: BBUIET
npoOKK U3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue s(dupa B
JATYHHOU TpyOKe MyTEM TpeHHUsl (BUI€OAEMOHCTpAIu).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo ananabaTHOMY pAacCIIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. DPazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacelmeHHbld mnap. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUcCTaJu3anus. Y nenpHas Teriora miasineHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHW>KEHHOM [1aBJICHUMU.

Crioco0bl u3MepeHuns BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Pa3nen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauust Tel. OIEeKTpUdeckuil 3apsia. JlBa BuAa BIEKTPUUYECKHUX
3apsiioB. [IpOBOJHUKYM, DUANEKTPUKU U MOJYNPOBOAHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe rmone. Hampsok€HHOCTh — 3iekTpuyeckoro mnoss.  [IpuHnmn



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  amekrpocratnueckoro  mnoia.  llotenmuman.  Pa3HocTh
NOTeHIUAaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B 3JIEKTPOCTATUYECKOM IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHME: DIIEKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEI.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 31exkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DIEKTPUUECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3ieKTpruyeckon nenu. KopoTrkoe 3aMbIKaHuUE.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKU TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOAUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKASA JUCCOUUALMUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIN JTHO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN TTONIEPEYHOr0 CEYEHUS U MaTepuaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpOABWKYLIEH cuibl. KOpoTkoe 3ambIKaHue
raJbBaHUYECKOr0 AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psl U NpOBOAUMMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (PU3MYECKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOosa, ux rpauku ¥ CBONCTBA, TPUTOHOMETpUUYECKHE ()YHKITUU:
CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

Buonoeusa: MexaHn4eckoe IBWKEHHE B >KMBOW mpupoze, Auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIJIONEPENAUYH, TEIIOBOE PABHOBECHUE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: DUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIJIOB, AJIEKTPOJMTHUYECKAS IUCCOLMALINS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYrHe), JIBUrareilb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHATPEBATEIbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoneicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MarautHoe mone. Bektop MarHuTHOM uHAYKUMU. [lpuHuun cynepno3unuu
MAarHUTHBIX MOJeW. JIMHMM MarHuTHOW MHAYKUMU. KapTuHa JMHWNM MarHUTHOU
WUHIYKUWHU TO0JIS1 TOCTOSIHHBIX MarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TOJIs JIMHHOTO MPSIMOTO IPOBOJHUMKA W 3aMKHYTOTO KOJBLEBOIO
IPOBOJIHHKA, KaTylIKK ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIEKTPOMAarHUTHOW WHAYKOUMH. [loTOK BEKTOpa MArHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuun Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2NEKTPOMAarHUTHON WHYKIIU Y.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eCcTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBI MasgTHUK. MaTeMaTHUYECKUNd MAasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMU  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxarouux KoyieOaHUsSIX. BbIHYXK/IEHHbIE MEXaHHUYECKHE
KosneOanus. Pezonanc. BeiHYXIeHHBIC 3JI€KTPOMAarHUTHBIE KOJIEOaHNS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmarop. [IponsBoacTBO, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JJIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii akcnepumenm, 1abopamopmsie pabomel

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBL. Y CIOBUSA M3IYUYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas JAMArHOCTMKAa B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHUs ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
npesioMJIeHUe, Noaspu3anus, J1udpakums, “HTepPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeTa. 3aKOHBI IpeJIOMIIEHUs cBeTa. AOCOIOTHBIN MOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

ColOuparomue u pacceuBaromue JuH3bl. ToHkas JuH3a. DokycHoe
paccTosiHMEe W ONTHYEecKas Cujia TOHKOW JMH3bL. [locTpoeHue wnzo0pakeHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBus HaOMOICHUS MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKkIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpoWCTBA U NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssiMonMHEHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOUIBIO MPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITMOHHON PEIIETKH.

HaGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJIS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIEHUE BPEMEHU U COKpAILCHHE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u SHEPTHHM (POTOHA C €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTerHa s pororddekra. «KpacHas rpaHuUiia
doTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JIEUCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHero ¢hoTo3ddexra.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmens artoma. lloctynmatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW TMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToMa BOJAOPOA.

BosnnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJli3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mognens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Peszepdopna  mo  ompeneneHuro  cocTaBa
paanoakTuBHOro u3nydenus. CpoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Binsinue painoakTUBHOCTH HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe uncino saapa. M30tonsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOAKTUBHOrO pacnaja.

DHeprusi CBsI3U HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. [IpoOiieMbl W TEPCHIEKTHUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTHUECKUE aCIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHble B3auMoeHcTBUA. EAMHCTBO pu3nyeckoit KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOIINUX YACTHL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHHE.

ConHeunas cucreMa.

Connne. ComHeuHass akTUBHOCThb. McTounuk sHeprum ConHIIA W 3BE3.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYyTpeHHEE CTpoeHHUe



3B€31. COBpEMEHHBIE MPEACTABICHUS O NPOUCXOXKACHUU U 3Bomonuu CoyiHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa661a. PazOeranue rajgakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas crpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH JIs1 OIpe/iesieHUs MOJNOXKEHUsI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOM cepax JAesTeTbHOCTH YelIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C H3YyYEHHEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonoeus: »>nekTpuueckue SIBICHUS B KUMBOM MpUpPOJE, KoJeOaTeabHbIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHUsl KPUCTAIIIMYECKOW PEIIETKH, CIEKTPAIbHBIM
aHaJn3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIe)KM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPANap, PAIAUONPUEMHUK, TEIEBHU30D,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusmka» Ha YPOBHE CpEIHETO OOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
OTBbITa W OTBITA JEATECILHOCTH B MPOIIECCE peaiu3alliid OCHOBHBIX HaIPaBIICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENOBEUYECKUX T'YMAHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2)IaATPUOTHYECKOr0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4)3cTEeTUYECKOr0 BOCIIMTAHMS :

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6)3K0J1I0rH4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OTICHUBATh PUCKH TIOCTIEACTBUHN ACATEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBHIMA TOHSITHSIMH W METOJIAMH
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIIeHHs 3aaad (U3NYECKOTO COJACP)KAaHUS, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, OIYCKAIOLINE albTEPHATUBHBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa  HMH(MPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMTaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHHE Ha YpOKaX PU3UKU U BO BHEYPOUHOU €S TEIBLHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBLHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiaTh poiu ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSATEIIFHO OCYIIECTBIISITh MO3HABATEIbHYIO ACSITENBHOCTh B 00JACTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



yMETh OILICHUBAaTh PUCKU W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEIIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIIECIO CIIOCOOHOCTh IIOHUMATh CBOE AIMOILIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJalnTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, HHUIIUATUBHOCTh, YMEHHE JEHCTBOBAaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAJIBEHOE COCTOSTHHE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHIL.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAapTHUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN Ta3, MOACIHU CTPOCHUS Ta30B, KUJIKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (pU3NUECKUe SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, nudy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TEJI, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHJEHCAIMs, TUIABJICHUE, KPUCTAJIU3AIUs, KUICHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHMSI Ta3a B  HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE JIBMKEHUE, HCMOJb3ysl (DU3NYECKUE BEJIUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MexXaHWYECKass MOIINHOCTh, NPU ONHCAaHUU TMPABWIBHO TPAKTOBATh
(GU3UYECKUI CMBIC HMCHOJb3yeMbIX BEJIMYMH, HX OO0O3HAYEHUS W EAUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JIaBJICHUE Tras3a, TeMmIeparypa, CpeaHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKHM CMBICT HCTOJIB3YEMbIX BEJIWYUH, HX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYHMHBI: AJIEKTPUUECKHUMN 3apsij,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UUYECKYIO BEJIMUUHY C IPYTUMH BEIIMYNHAMU,

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIUI CYNEPINO3UIUN CHJI, MPUHIMI PABHONPABHUS HHEPLHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
AIEKTPUYECKOr0 3apsifa, 3akoH KyloHa, Tpu 3TOM pas3inyarh CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC TMPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacHOTO UCIOJIb30BAHUS B
MMOBCETHEBHOM KHU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO O0OpYIOBaHMS, MPOBOAUTH OMNBIT U
(dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UYECKUMH  BEJIIMYUHAMHU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
¢dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUYECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIr0/1aTh MpaBwiia 0E30MacHOr0 TpyAa MpHU MPOBEISHUM UCCIEIOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIMIIBI, HA OCHOBE aHAJN3a YCJIOBUS 3a]1a4uH
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOoUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbBIE 33/1a4l: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C OMOpOl Ha M3YyYECHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIN U
U TIpE/ICTaBIICHUS Y4eOHOW W HAay4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIEr0 MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIllEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpeie;



paboTaTh B TpymNe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNMbl, pPAlMOHAIBHO pacHpeAeNiaTh OOS3aHHOCTH W
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YIACTHUKOB IPYIIIBI B PEIICHUE pacCMAaTPUBAEMON TPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y O0YJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KapTUHbI MHUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTHYECKON NEATEITHHOCTH IOJEH, IEeOCTHOCTh W E€IMHCTBO
du3ndecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS W3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN AICKTPUUYECKUH 3apsl, Tyd CBETa, TOYCUHBIH MCTOYHHUK CBETA, SiACpHAsI
MOJIelb aTOMa, HYKJIOHHAsh MOJIEJIb aTOMHOTO sApa NpPHU pelIeHUH (HU3HUECKUX
3ajay;

pacmno3HaBaTh (pu3nUecKkue sBIEHUsS (TPOIECChl) U OOBSICHATH X Ha OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKH: DIIEKTPUYECKAsi TPOBOJANMOCTD,
TETUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE ACHCTBHS TOKA, B3aUMOJICHCTBHE
MarHWTOB, OJEKTPOMAarHWTHAash WHAYKIMs, JEHCTBHE MAarHUTHOTO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepennus, audbpakuus W TONApU3alMig CBETa, JHUCIEpPCUs CBETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHEeKTpa aToMa BOJOpPOAa, €CTeCTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOICTBA BEIIECTBA (IIEKTPUUECKHE, MarHUTHEHIE,
ONTUYECKHE,  DIEKTPUYECKYI0  MPOBOAUMOCTb  pa3IUYHBIX  Ccped) |
AIEKTPOMArHUTHBIC SIBICHUSI (MPOIECCHI), HCHONB3Ys (U3MUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JICKTPUUYECKOE
COIPOTUBJICHHE, Pa3HOCTh MOTEHLMAJIOB, AIEKTPOJABIKYIAs CUja, paboTa TOKa,
WHIYKIUST MAarHATHOTO Toysi, cwia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTD
KaTyIIK{, SHEPTUs 3JIEKTPUUECKOr0 M MAarHWTHOrO TMOJeH, Mepuoa U YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KoJeOaHui, (OKyCHOE pacCTOsIHHME U
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWHA MPABUIHHO TPAKTOBATH (PUIMUECKHMA
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
GopMynbl, CBSI3bIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONHKCHIBATh HW3YYCHHBIC KBAHTOBBIC SBJICHHUSA U TIPOIECCHI, HCIOIB3YS
¢usnueckre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI |



4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnana, YHEPTus CBA3U
aTOMHBIX SII€P, NpPU OINUCAHUU MPABUIBHO TPAKTOBaTh (DUIUUECKUH CMBICH
UCIIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUsS W €IMHMIIBI, YKa3blBaThb (POPMYIIbI,
CBA3BIBAIOIIME JIAHHYI0 (PU3MYECKYIO BEJIWYMHY C JAPYTUMH BEJIUYUMHAMM,
BBIYMCIISATH 3HAU€HHE (PU3NYECKON BETUUUHBL;

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHOJB3Yys (pusmyeckue
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEA0BATENBHOTO U NapaJIIEIbHOTO
COCOMHEHUs IPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WUHIYKLIHAH, 3aKOH MPSAMOJIMHENHOIO pAaclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIUTeHa ans gororddexra,
3aKOH COXPAaHEHHUS SHEPrUHU, 3aKOH COXPAaHEHUs HMMIYJIbCA, 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOEe BBIPAXKEHWE U YCJIOBUA (TpPaHMIIBI, OOJIACTH)
IPUMEHUMOCTH;

ONPENENATh HAIIPaBJIECHUE BEKTOPAa MHAYKIMA MAarHUTHOTO MOJIsI IPOBOJHHKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3MUECKUX SBICHUU W
IPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEPEHMIl: IpPU 3TOM
dopmynupoBaTh mpoOiemMy/3ajady W TUNOTE3y YYEOHOrOo SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIORKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBbIE U3MEPEHUST (U3MUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BATh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCIIEZIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM
OpSIMBIX  M3MEPEHHUH: TMpPU ATOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIWYMH B BHJE TaOIUI U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM MUCCIICI0BaHMUS;

co0ro1aTh npaBuia 6€30MacHOro TpyAa MpPU MPOBEACHUU HCCIEAOBAaHUMN B
paMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON M MPOEKTHOM
JESITEIbHOCTH C MCIOJb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4uH
BBIOMpaTh (PU3UYECKYIO0 MOJEIb, BBIACIITh (DU3NUYECKUE BEIUUYUHBI U (HOPMYIIbI,



HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMH  y4yeOHBIX  3a7a4y  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TMIpeACTaBlIeHUd Y4eOHON W Hay4YHO-TIOMYJSIPHOM MH(POpPMALIUU, MMOITYYEHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJYy4aeMyl0 HHPOPMALIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOIMCTBAaMU, JJIsl COXpaHEHUs 370POBbS M COOJIOJEHUS HOPM SKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTatb B TpyNIE C BBHIMOJIHEHWEM pA3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATD JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYyallUAX, aJ€KBATHO OLCHHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELLIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KonuyecrBoyacos DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
(uu¢posrIe)
n/m TEMIIPOrpaMMbI Bcero KontpoabHubiepadorsl | [IpakTnuecknepadoTsl

o0pa3oBaTeIbHBIEPECYPChI

Paznen 1.OU3UKA U METO/blI HAYYHOT'O ITIO3HAHUA

®u3nKa ¥ METO/IbI HAYyYHOTO bubnuorexa [JOK
1.1 2
MTO3HAHUSA https://m.edsoo.ru/7f41bf72
Uroromopazneny 2
Pa3znean 2.MEXAHUKA
bu6moreka [IOK
21 Kuiemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Alumamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBICOXPAHCHHS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7FALDF72
Hroronopazneny 18
Paznen 3.MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBIMOJIEKYJISIPHO- 9 1 bubnunoreka [JOK
' KUHETUYECKOUTEOPUH https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBITEPMOAHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK
' BelecTBa. Ma3oBbIe MEPEXO bl https://m.edsoo.ru/7f41bf72

Uroronopazneny 24



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

Paznen 4.9JIEKTPOAUHAMHUKA

bubmuoreka [JOK
4.1 1
DEKTPOCTATHIE 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTOSIHHBIN 2IEKTPUYECKUN 12 bubnuorexa [JOK
' TOK. TOKM B pa3inu4HbIX cpeaax https://m.edso0.ru/7f41bf72
Uroronopazneny 22
PezepBHOEBpEMs 2
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME



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

11 KUIACC

No KosunuecTBouacon DJIeKTPOHHBbIE
. HaumeHoBaHuepas3aejioB U (undgpossbie)
n/ Bcer | Konrpoabhsiepabor | IlpakTtuueckuepador
TEMIIPOrPaMMbI o0pa3oBaTeibHbIEpPeCYP
11 0 bI bl
ChI
Paznen 1.29JIEKTPOJIUHAMHUKA
11 MaruauTHOETOoME. 11 1 3 bubmmoreka [{OK
' DNeKTpOMarHUTHASUHTYKITUS https://m.edso0.ru/7f41c97c
Uroronopazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHBI
21 MexaHudeckue u 9 1 bu6moreka [IOK
' AIIEKTPOMATrHUTHBICKOJICOaH S https://m.edso0.ru/7f41c97c
59 MexaHHYEeCKHE 1 5 1 bubmuorexa [JOK
' 3JIEKTPOMAarHUTHBIEBOJIHBI https://m.edso0.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroronopazneny 24

Pasgen 3.0CHOBBI CIIEITUAJIbHOM TEOPUHA OTHOCHUTEJIBHOCTH

31 OcHOBBICTIELINATILHOUTEOPUUOTHOCUTEIILHO 4 1 bubnnoreka [JOK
' CTH https://m.edsoo.ru/7f41c97¢
Uroronopazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
. bu6mmorexa LIOK
4.1 DJIEeMEHTHIKBAHTOBOMONITUKH 6 htts://m.edsoo.ru/7f41c97c
4.2 Crpoenuearoma 4 bubmuoreka [JOK



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

4.3

ATOMHOES PO

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

Hroronopazneny

15

Paznea 5.9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DNeMEeHTBIACTPOHOMMHU U aCTPOPU3UKH 7 brbmmorexa [OK
https://m.edsoo.ru/7f41c97c
Uroronopazneny 7
Pa3znea 6.0BOBIIAIOIIEE IOBTOPEHUE
bu6moreka [IOK
6.1 00606 4
CofaiomeenosTopenie https://m.edsoo.ru/7f41c97c
Hroromopazneny 4
PesepBHOEBpEMs 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne KoaungyecTBouacoB
aTaus Jj1eKTPOHHBIENPPOBLIEOOPA30B
n Temaypoxka Be KoHTpoJbHBI IIpakTU4ecku A y P bp P
YyeHus areJibHblepecypchl
/ ero epadoThI epadoThI
n
du3nka — HayKa 0 IPHUPOIE.
1 Hayunsre MeT(})[;I)I HO?I;)H{fHI/IS[ 1 1 Henmens bubnmorexa [TOK
i https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpa
Ponb u mecto pusuku B
OPMHPOBAHHUH COBPEMEHHOM bubmuoreka IJOK
2 op 171 P 1 1 Henens noamoTeka 1]
HAay4YHOU KapTUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JCSATEIbHOCTHU JIIOICH
MexaHnueckoe OBUKECHUE.
OTHOCHUTENBHOCTh MEXaHUYECKOTO bubnuorexa [JOK
3 1 2 "Henens
nBrokenus. [lepemenenue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
PaBHOMEpHOETIPSIMOJIMHEWHOEIBUXKE bubnuoreka [JOK
4 1 2 "Henens
HHE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpPEHHOEIIPSIMOINHEWHOE bubnuoreka IHOK
5 yerop p 8 1 3 Henens 1
BIDKCHHE https://m.edsoo.ru/ff0c372e
CBoOoaHoe mmajienre. Y CKoOpeHue bubmuoreka [JOK
6 1 3 Henens
CcBOOOIHOTO MaIcHUS https://m.edsoo.ru/ff0c39cc
KpuBosmHeliHoe nBUXKEHUE.
. bubmuoreka [JOK
7 JIBU>KeHHe MaTepuaibHOU TOYKHU O 1 4 gemens

OKPYXHOCTH

https://m.edsoo.ru/ff0c3ada



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

IIpyuHIHAII OTHOCUTENIBHOCTH

bubnuoreka [IOK
8 lanunes. NuepuuanbHble CUCTEMBI 4 nenens
8 https://m.edsoo.ru/ff0c3be8
otcyerta. [lepBblii 3akoH HproToHa
Macca tena. Cuia. [Tpunuun
9 Cyneprno3uiuu cuil. Bropou 3akoH S Hepens brbamorexa [HOK
yrep ) p N https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuaibHOW TOUKU
Tperun 3akoH HeroToHa st bubnuorexa [JOK
10 5 Henend
MaTepHaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna
11 TKECTH 6 Henensa bubnmorexa LOK
’ https://m.edsoo.ru/ff0c3d00
[IepBaskocMUYECKAACKOPOCTH
Cuna octu. 3akoH ['yka. Bec bubnuorexa [JOK
12 yrpyr K 6 Henens 3
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadpdumment
TpeHus. Cuiia CONpOTUBIICHHUS IIPU bubnuoreka [IOK
13 P P P 7 venens 1
JIBIDKEHUH TEJa B )KUIKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE U BpalaTesibHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO bubnuoreka [JOK
14 7 Henens
tena. MomenTcubl. [1nedocuebl. https://m.edsoo.ru/ff0c41a6
YcnoBUsipaBHOBECUATBEPIOTOTENA
NmMnynbc maTepraibHOM TOYKH,
CUCTEMBbI MaTEPUAIbHBIX TOYEK. bubnuoreka [JOK
15 8 Heneis
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
HMITyJbca. PeakTuBHOEIBI>KEHIE
PaGoTta 1 MOIITHOCTD CHUITBL.
bu6mmoreka [JOK
16 | Kunernueckas sHeprus 8 Henens

MaTepI/IaJ'ILHOI/IW TOYKH.

https://m.edsoo.ru/ff0c4502



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
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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TeopemaoOn3MEeHEHUNKHHETUIECKO
W SHEpruun

17

[TorenumanpHas 3HEPTHUSL.
[ToTeHumanpHas 3HEPIUs ypyro
nehopMHUPOBaHHOW TIPY>KUHBI.
[ToTeHumanpHasIHEPrUATENABOINU3H
MTOBEPXHOCTU3EMIIN

9 Henena

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnmanbHbIE U
HETOTEHIUaIbHbIe CHIIbI. CBS3b
paboTHl HEMOTEHITUATBHBIX CHIT C
W3MEHEHUEM MEXaHUYECKOU
SHEPTUH CHUCTEMBI TEI.
3aKOHCOXpPaHECHUSIMEXaHUUECKOW
SHEPTruu

9 Henens

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnast pabota
«MccnemoBanue CBsI3U pabOTHI CHITBI
C I3MCHCHHEM MEXaHHISCKOM
SHEPTUH TeJla Ha IPUMEpe
PACTSHKEHHUS PE3HHOBOTO JKI'yTa»

10
Henems

20

KonTtponbHas padoTa o teme
«Kunemaruka. J{nHamuka. 3aKOHbBI
COXpaHEHUsS B MEXaHUKE)

10
Henems

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

21

OCHOBHBIE TT0JIOKCHUS
MOHCKYHHPHO-KHHCTquCKOﬁ
TCOpUM. EpOYHOBCKOCI{BI/I)KCHI/IC.

Auddysus

11
Henems

bubnuoreka [[OK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBMKEHUS U
B3aMMO/JICHICTBUS YaCTHL] BEILIECTBA.
Monenu cTpoeHus ra3os,

11
HEeIEeIs

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2



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

YKUJIKOCTEN U TBEPJBIX TEII

23 Macca monekyn. KonuuectBo 12 bubnuorexa [JOK
BewecTna. [loctosHHas ABorazpo HEEIIs https://m.edsoo.ru/ffOc4dc2
TermoBoe paBHOBECHE.

24 Temnepatypa u e€ usmMepeHue. 12 bubamorexa [OK

HEEIIs https://m.edsoo.ru/ffOc4dc2
[Ixanaremneparyplienscus

o5 Uneansusiii raz B MKT. OcHoBHOE 13 bubmuoreka [JOK
ypaBuenue MKT Heest https://m.edsoo.ru/ff0c4fde
AOcoJroTHasl TeMIiepaTypa Kak Mepa

26 CpeaHEeN KUHETUYECKON SHEPrUur 13 bubnuorexa [JOK
JBAKECHUSI MOJIEKYII. Y paBHEHHUE HEJeIs https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHa. ["'a30BBIC3aKOHBI 14 brbmorexa [IOK

Henest https://m.edsoo.ru/ffOc4dc2
JlaGopaTopHnast pabota

28 «McenenoBanmne 3aBUCUMOCTH 14
MeXAy MapaMeTpaMu COCTOSHUS Hesemns
Pa3peKeHHOTO Ta3ay

29 M3omporiecchl B UieaibHOM ras3e u 15 bu6mmoreka [JOK
ux rpaduyueckoe NnpeacTaBICHUE HeJens https://m.edsoo.ru/ff0c570e
Buytpennsis sHeprus
TEPMOJIMHAMUYECKOU CUCTEMBI U

30 CrocoObI €€ U3MEHEHHS. 15 bubnuoreka [JOK
KonunuectBoTemnoTs! u padboTa. HeJels https://m.edsoo.ru/ff0c5952
BHyTpeHHAI2HEPT U0 AHOATOMHOTO
ujeanbHoOrorasa

31 | BugsITennonepenauu 16 bubmorexa LIOK

HCOCIIA

https://m.edsoo.ru/ff0c5c36
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VYennHag TEIIOEMKOCTD BENIECTBA.

32 KonnuecTBo TEMIOTHI IpH 16 bubnuorexa [JOK
TerIoneperaye. HEEIIs https://m.edsoo.ru/ff0c5c36
AnmabaTHBIATIpOTIECC

33 [lepBrlii 3aKOH TEPMOJUHAMUKH U 17 bubnuorexa [JOK
€ro NPUMEHEHHUE K U30TpoLieccam Henewst https://m.edsoo.ru/ff0c5efc
Heob6patumocTs mporieccoB B

34 pu (I)) e. Bropoii l;aIEIOH 17 bubmorera [JOK

PHpOAE. p Henemns https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHA

35 [Tpunmun nevicteus u KT/ 18 bu6moreka [IOK

TEIIOBOM MAaIlINHEI Henes https://m.edsoo.ru/ff0c600a
18 bubmuoreka [JOK

36 K KII
Huir Kapio  ero A Henes https://m.edsoo.ru/ff0c4dc2

37 DKOJIOTUYECKHETTPOOIECMBITCIIIIO HE 19 bubnuroreka [JOK
preTuKu HeNes https://m.edsoo.ru/ffOc4dc2
O6006maromuit ypok

38 «MOJ‘I]:K J'II;III HaS}I’p ¢uznka. OCHOBBI 19 Bubmmorexa [JOK

YIAp ’ He eI https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKIY
KounTponbnas pabora no teme
39 «MonekymnspHas GpuznKa 20 bubmorexa HOK
Y ) He eI https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOJMTHAMUKID)

40 [TapooOpa3oBaHue U KOHICHCAIIHS. 20 bubnuoreka [JOK
Hcnapenue u kunenue Henens https://m.edsoo.ru/ff0c63b6
AOGCOMIOTHAS U OTHOCUTETIbHAS

41 BJIAKHOCTh BO3/IyXa 21 bubmorexa HOK

. yxa. Henens https://m.edsoo.ru/ff0c64d8
Hacwpimennsriinap

42 Tsepnoe teno. Kpucramnuueckue u 21 bubnuorexa [IOK

amopdHble Tena. AHU30TPOIHS HeJeIs https://m.edsoo.ru/ff0c65f0
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CBOMCTB KpHUCTasLIOB. Kuakue
KpUCTAJLJIBI.
CoBpemeHHbleMaTeprabl

[InaBnenue U KpUCTATUIU3ALMSL.

43 VnenpHas TEIUIOTA IIIaBJIEHUS 22 bubmiorexa HOK
s ' Heens https://m.edsoo.ru/ff0c6708
Cybmumarust
22 bubnuotexa [JOK
44 VYpaBHeHueTemoBoroodananca
p HEeIs https://m.edsoo.ru/ff0c6820
OneKkTpu3ains Tel. DIEKTPUIECKUU
45 3aps plIBaILI/I a DIIEKT I/I'—II;CKI/IX 23 bubmorexa HOK
AL, a p HeIeIs https://m.edsoo.ru/ff0c6bcc
3aps0B
IIpoBOIHUKH, TUIIEKTPUKHA U
46 H(I))J'I HOBO HI/JIIKI/I 3aK§H 23 bubmorexa HOK
YHpOBOA ’ HeIeIs https://m.edsoo.ru/ff0c6bcc
COXpaHEHUS ICKTPUIECKOTO 3apsiaa
BzanmonercTBue 3apsaoB. 3aKoH
a7 K HOHaHTOqeqHHI/I“I;nHem HYECKUN 24 bubmorera [JOK
Y ’ p HeIeIs https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsik€HHOCTD 3JIEKTPUYECKOTrO
48 noJis. [IpuHiun cynepno3unuu 24 bubnuoreka [JOK
AIEKTPUUYECKUX TTOJIEH. Henest https://m.edsoo.ru/ff0c6df2
JluHMMHANPSIKEHHOCTH
PaboTa cui 31eKTpoCcTaTHIeCcKOro
25 bubnuoreka [[OK
49 noJs. [lorermumann.
Henemst https://m.edsoo.ru/ff0c6f00
Pa3HOCTBIOTEHIATIOB
[IpoBOIHUKH U OUIIEKTPUKH B
50 3JIpeKT iCTaTI/ILIeIz:KOM nonIe 25 bubmorexa LOK
p ’ Henens https://m.edsoo.ru/ff0c7018
JMdneKTpruuecKasnpoHUIIAeMOCTh
51 | DOnexrpoeémrocTs. Konnencarop 26 bubnuorexa [IOK



https://m.edsoo.ru/ff0c6708
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HENETA https.//m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIIOCKOTO
52 KOHIIEHCATOpa. DHEPrHUsl 26 bubnmorexa LOK
pa. P Hezens https://m.edsoo.ru/ff0c72c0
3apsUKEHHOTO KOHJIEHCAaTopa
53 Jlaboparopras padota "N3mepenue 1 27
ANEKTPOEMKOCTH KOHJeHCaTopa" HeJIeIIs
[TpuHIMTT NERCTBUSA U IPUMEHEHNE
KOHIEHCATOPOB, KOMMUPOBAILHOTO
54 arrapara cf HHOTO E HHTEPA 27 bubnmorexa LOK
pata, CTpyn p pa- Helens https://m.edsoo.ru/ffoc4dc2
DIIEKTpOCTaTUYECKas3aIIUTA.
3a3eMIIeHUEIIEKTPOTIPHOOPOB
DIEKTPUYECKUN TOK, YCIIOBHS €70
cymectBoBaHus. [IocTOSTHHBIN TOK.
28 bubmuoreka [JOK
55 Cuna Toka. Hampsbxenue.
HeNes https://m.edsoo.ru/ffOc4dc2
ConpoTtuBieHue.
3akoHOMaanssy4acTKalenu
[TocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COETUHEHHUE
56 poBOIHUKOB. JlaboparopHaspadora 0.5 28 Eubmorexa HOK
p ) patopHaip ' HeeNs https://m.edsoo.ru/ff0c74f0
«M3ydeHneCcMEeIaHHOTOCOCTUHEHHS
PE3UCTOPOBY
Pabora 1 MOIIIHOCTH
29 bu6mmoreka [JOK
57 3JIEKTPUYECKOTO TOKA. 3aKOH
Henemst https://m.edsoo.ru/ff0c7838
Jxoynsa-Jlenna
3axoH OMa 11 TOJIHOH
3aMKHYTOM ) IIEKTPHUUYECKOH IIEIIH.
58 i(o OT:oTe 33.MBIKaHIi/Ie 0.5 29 bubmorexa LIOK
P i ' HeJeIs https://m.edsoo.ru/ff0c7ae0

JlaGopaTopnas pabota «3mepenune
OJIC UCTOYHHKA TOKA B €TO



https://m.edsoo.ru/ff0c7126
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BHYTPEHHETO COIIPOTUBIICHUSD)

PezepBHeiit ypok. KonTpoJsibHas
paboTta 1o Teme

30 bubmmorexa [IOK

59 VOHGKTPOHHHaMHKa" / HeJens https:// m.edsocI)_.I ru/ff0c8c56
Bcepoccuiickas npoBepoyHas
pabora
O6006maromuit ypok

50 «DnexTpoauHamMuKay / 30 bubmuoreka [IOK
Bcepoccuiickas npoBepoyHas HEJEIIs https://m.edsoo.ru/ff0c88be
paborta
DNeKTpOHHAas TPOBOJUMOCTh

61 TBEPIBIX METAJIOB. 3aBUCUMOCTh 31 bubnuoreka [JOK
COIPOTHUBIICHHS METAJIJIOB OT Henews https://m.edsoo.ru/ff0c4dc2
Temiiepatrypbl. CBEpXIIpPOBOIUMOCTD

62 DNEeKTPUYECKUH TOK B BAKyyMe. 31
CBouCTBA JIEKTPOHHBIX ITYYKOB Henens
[TonynpoBoAHUKH, UX COOCTBEHHAS

63 Y MPUMECHas TPOBOJAUMOCT. 32 bubnuoreka [JOK
CBouctBap—Nn-niepexoa. Henest https://m.edsoo.ru/ff0c84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DJIEKTPUYECKUHU TOK B paCTBOpax U

G4 | PacIIaBax dMEKTPOIHUTOB. 32 bubnuoreka [JOK
DJIEKTPOJIMTUYECKAS AUCCOIIUALIMS. Heness https://m.edsoo.ru/ff0c82ba
DnekTponu3
DNEeKTPUYECKUH TOK B raszax.

65 CamocTosATenbHBIN U 33 bubnmoreka [JOK
HECaMOCTOSTEIbHBIN pa3psil. HeJels https://m.edsoo.ru/ff0c84ae

Momnausg. [Tnazma
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DneKkTpuuecKue npudopsl U

YCTPOMCTBA M X MPAKTUYECKOE 33 bubnunoreka LIOK

66 1
IIPUMEHEHHUE. HEEIIs https://m.edsoo.ru/ff0c86fc
[IpaBunarexHUKNOE30MIaACHOCTH
KoHnTponabHas pabora no teme

67 «Qnekrpocratuka. [1ocTosHHBIM 1 34 bubnuorexa [JOK
anekTpuueckuii Tok. Toku B Hees https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»
PesepeHblii ypok. O0oOIIarONHit 34 bubmuorexa [IOK

68 1
ypok o temam 10 knacca Henens https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KUIACC

Ne KoaunuyecTBouacoB
Jartau3yu | JJieKTpoHHblenu(ppoBbIecoOpazoBaT
n Temaypoxa Bce KonTpoJbHbIe IIpakTUyeckue
eHHusa eJibHbIepecypchl
/ ro paGoThI paGoThI
n
ITocTostHHBIE MAarHUTEI U UX
B3auMoOaelicTBHE. MarHuTHoe
. bubnuotexa [JOK
noJjie. Bekrop MarHuTHOM 1 1 Hepens
https://m.edsoo.ru/ff0c9778
WHTYKITUH.
JIMHUMMAarHU THOUMHAYKITUU
MarauTHO€ 10Jie MPOBOHUKA
¢ TokoM. OmBIT DpcTena. bubnuoreka [IOK
5 1 1 Henens
B3anmopeiicTBre mpoBOAHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTtopHnast pabota
bu6mmoreka [IOK
«/3ydeHre MarHUTHOTO OIS 1 1 2 "Henens
https://m.edsoo.ru/ff0c98fe
KaTyILIKU C TOKOMY
JleiicTBe MarHuTHOTO IIOJISI Ha
MPOBOJHUK ¢ TOKOM. Cuia
Awmriepa. JlabopaTtopHas pabora 1 1 ) bubnuoreka [JOK
o HeIeIs
«UccaenoBanue nercTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSHHOTO MarHuTa Ha
paMKy ¢ TOKOM»
JlericTBEe MarHUTHOTO MOJISA Ha
TIBUK TOCSI 3apsDKEHH bubnunoreka IIOK
Yy P yio 1 3 Henens 1

yactunyy. Cuna Jlopenua.
Pa6ora cunel Jlopenia

https://m.edsoo.ru/ff0c9df4
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ONEeKTpOMarHUTHAsE UHIYKIHS.
IToToK BEKTOpa MarHUTHOM

bu6mmoreka [{OK
6 WH nu. DJIC uHAYKIINH. 3 Henena
AR A o HU A https://m.edsoo.ru/ffOc9df4
3aKOH 3JEKTPOMarHUTHON
nHaykuuu Papanes
JIabopartopnas padbora
7 <<I/ICCJI;GHO§3HI/I: SIBJICHUSI 4 nenmens bubmorexa HOK
. https://m.edsoo.ru/ff0cal50
AJIEKTPOMArHUTHOW WHTYKITHIY
NHayKTUBHOCTB. SIBIEHUE
camonHaykiuu. IJC
CAMOWHIYKIIMHA. DHEPT U bubnunoreka IJOK
8 b p 4 nenens 1
MAarHMUTHOTO TOJIA KaTyIIKHU € https://m.edsoo.ru/ff0ca600
TOKOM.
DJIEKTPOMArHuTHOEMOJIE
TexHuyeckue yCcTpoicTBa U X
MIPUMEHEHHE: TIOCTOSTHHBIC
MAarHUThI, SJIEKTPOMAarHUThI, bubnuoreka [IOK
9 5 Henens
3JIIEKTPOJIBUTATEb, https://m.edsoo.ru/ff0c9df4
YCKOPHUTENH 3JIEMEHTAPHBIX
YaCTHI, MHAYKIIMOHHASI TICYb
O06o00maromuii ypox
P bubmuoreka [JOK
10 «MargurHoe noJe. 5 Henens
https://m.edsoo.ru/ffOcab82
DNEeKTpOMarHUuTHAs UHIYKLIHS»
KonTtponbHas paboTa o Teme
11 «MarauTHoe 10J1€e 6 Henens bubmorexa LOK
’ a https://m.edsoo.ru/ffOcad58
DNEeKTPOMarHUTHASIMH KIS
CB00O0IHBIE MEXaHUYECKHE
bu6mmoreka [JOK
12 kosebanus. ['apMoHHueckue 6 Henens

KosiebaHus. YpaBHEHUE

https://m.edsoo.ru/ffOcaf06
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TrapMOHUYECKHX KOJIeOaHUH.
[IpeBpatienue s3uepruu

13

Jlaboparopras pabota
«MccnenoBanue 3aBUCUMOCTH
Mepuoaa MaJibIX KoJieOaHui
rpy3a Ha HUTU OT JUTMHBI HATH
¥ MaccChlI Tpy3a»

7 Henens

14

KonebaTenbHbIN KOHTYP.
CBo0o1HBIE
3J'I€KTpOMaFHI/ITHI)Ie KOJ'Ie6aHI/I$[
B UJI€AJbHOM KOJIEOATEIHLHOM
KOHTYpE.
AHaJ'IOFI/IﬂMe)K}IYMeXElHI/I‘ICCKI/I
MH U
3JIEKTPOMAarHUTHBIMHKOJICOAHN
SIMU

7 Henmens

bu6moreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKoH
COXPaHEHUS SHEPTUU B
uJeanbHOM KoJIeOaTeTbHOM
KOHTYpe

8 Henens

bu6mmoreka [JOK
https://m.edsoo.ru/ffOch9c4

16

[IpeacraBnenue o 3aTyxaronmx
KoJeOaHusx. BelHyKIeHHbIE
MeXaHUYEeCKHE KoJieOaHus.
Pe3onanc.
BbIHYKIEHHBICAIEKTPOMATrHUT
HBIEKOJIEOAHUS

8 "Henens

bubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.
CunycouaanbHbIA
IEpEMEHHBIA TOK. MOIIHOCTH

9 Henensa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
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IIEPEMEHHOT0 TOKA.
AMIIIUTYAHOE U AEUCTBYIOLIEE
3HAa4YCHUC CUJIbI TOKA U
HaIIps>KCHUA

18

Tpauchopmarop.
[IpowusBoacTBO, nepenaya u
OTpebIIeHNE AIIEKTPUIECKON
SHEPTUU

9 Henens

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

19

Y CTpOUCTBO U MPAKTHUECKOE
IIPUMEHEHHE EKTPUIECKOTO
3BOHKA, T€HEPATOpa
MEPEMEHHOTO TOKA, JIMHUHN
JNEeKTpoIepesayd

10 Henena

bu6moreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE
anektposHepruu. KymnsTypa
HCI0JIb30BAHUS
AIIEKTPOIHEPIHH B
MTOBCETHEBHOU KU3HU

10 Henena

bu6moreka [IOK
https://m.edsoo.ru/ff0c9df4

21

MexaHn4yecKue BOJIHBI,
YCIIOBUS PacIpoOCTPaHEHHUSL.
[Tepuoa. Cxopoctb
pacnpocTpaHeHus U AJTUHA
BoJHbL. [lonepeunsie u
MIPOJIOJIHBIEBOJTHBI

11 Henensa

bubmuoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CKOpOCTBb 3BYKa.
I'pomkocTs 3ByKa. BeicoTa
tToHa. TeMOp 3ByKa

11 Henensa

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

23

QHGKTpOMaFHI/ITHHC BOJIHBI, UX

12 Henens

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

CBOUCTBA U CKOPOCTb.
[TxanasneKTpOMarHuTHBIXBOJI

https://m.edsoo.ru/ffOccfe0

H
[IpuHuunb paguocBa3u u

24 TeIJ)IGBI/I eHI/II; PazButue 12 nenens bubamorexa [HOK

a ’ A https://m.edsoo.ru/ff0c9df4
CpeACTB cBs3U. Pannonokanus
KonTtponsHas pabora bubnuorexa [JOK

25 13 Hene
«Konebanus u BOJIHBI» HeAsT https://m.edsoo.ru/ffOcc6f8
[IpssmonmHenHOE

acrnpoCTpaHEHHUE CBETa

26 pacrpocTp i{ HUE CBETa B ) 13 Henens bubnuoreka [JOK
OJHOPOJHOM cpene. ToueuHbli https://m.edsoo.ru/ff0cd350
HUCTOYHHK cBeTa. JIyd cBera
OTtpaxeHue cBeTa. 3aKOHbI
OTpaxe cgera. [loctpoenue

97 TpaKCHUS 1i T TPOEHU 14 Hexens bubnuorexa [JOK
M300paKeHUH B TUIOCKOM https://m.edsoo.ru/ffOcd4e0
3epkaie
[Ipenomnenue cera. [loaHoe

CHHee CHHE.

28 BHYTPECHH S)Tpaxc HU 14 Hexens bubnuorexa [JOK
[IpenenbHbIW YroJ MOJHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKECHHUS
JIaboparopHas paboTa

29 «I/ISMI; eHII)/IC nopKa3aTeJ1;1 15 nenens Bubmmorexa LIOK

P A https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHHUS CTEKIIa»
JInnzel. Ioctpoenue
n300pakeHuil B TMH3eE. bubnuoreka [IOK

30 . 15 Henens
®opMyIia TOHKOU JIMH3BIL. https://m.edsoo.ru/ffOcddle
VYBenuueHue JIMH3bI

31 JlaGopaTopHas pabora 16 nenens
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«HccnemoBanne CBOMCTB
M300paXeHUH B JINH3AX)

Hucnepcus cBera. CosxxHBIN
cocrtaB Oenoro ceta. L[Ber.

bu6mmoreka [{OK
32 J1a6 0 16
abopatopHai pabota HeAc https://m.edsoo.ru/ff0c9df4
«Habnronenue qucrnepcuun
CBETa»
HNutepdepenuns ceera.
33 Hud I:Ibiuzm cBeTa 17 nenens bubmorera [JOK
P N A https:/m.edsoo.ru/ff0ced22
Hudpakunonnas pemeTka
[TorepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [JOK
34 17 "Henens
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
OnTryeckue MpudOpsI U
35 CTPOMCTBA U YCIIOBUS UX 18 Henens brbmorexa [IOK
YeIp ) A https://m.edsoo.ru/ff0c9df4
0€301acHOTO TPUMEHEHUS
['panuIIBI MPUMEHUMOCTH
KJIaCCHUYECKOW MEXaHHUKH. bubnuorexa [JOK
36 . 18 Henens
[ToctynaTel cnenuansbHOU https://m.edsoo.ru/ff0cf862
TEOPUHU OTHOCUTEITHBHOCTH
OTHOCHUTENHHOCTD
eme . bub OK
37 OJITHOBPEMEHHOCTHU 19 Henens nommoreka L1
3aMenieHue BpEMEHHU U https://m.edsoo.ru/ffOcfa42
COKpAIICHHUE JIJTUHBI
DHeprus u UMIYibC
PENATUBUCTCKON YaCTULIBI. bubnuoreka [IOK
38 . 19 Henens
CBs13bp Macchl ¢ SJHEPTUEH U https://m.edsoo.ru/ffOcfc68
UMITYJTCOM. DHEPTUSTIOKOS
b K
39 KonTponsHas pabora «OnTuka. 20 Hepens nomorexa 110

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OcHOBBI cnienMaNbHOM Teopun

OTHOCHTEILHOCTHY
®otonbl. O IT .

40 ToHbl. Dopmyna [1nanka 20 Henens bubnuorexa [JOK
DHeprusi ¥ UMIyasc GHoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEIOBAHNE Bu6 110K

noIMoTeKA

41 otodddekra. O A.T. 21 nene
Qorospperra. Ompirer HeAs https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTodrPdexrTa.

VYpaBHeHue DUHIITEHHA IS
42 boTorddekra 21 nenens bubamorexa [OK
' https://m.edsoo.ru/ff0d015e
«KpacHasrpanuma»
dboTtorddexra
HaBnenne ceera. OnbiTel I1. H. BuG 110K
nOIMOTEKA

43 JleGenena. 22 Hene

AeB . HeACTA https://m.edsoo.ru/ff0d04a6
XHUMHYECKOEIEUCTBUECBETA
TexHuyeckue ycTpoicTBa u
a ecKoe CHEHUE:

44 MPAaKTUYECKOE TPUMEHEHHU 22 Henens bubnuoreka [IOK
dhoToreMeHT, (OTOIATIHK, https://m.edsoo.ru/ff0c9df4
COJIHEUHas OaTapesi, CBETOIUO/]

Pemrenue 3amad mo reme
45 «7eMEeHTBI KBAaHTOBOM 23 "Hepens bubmorexa HOK
A https://m.edsoo.ru/ff0d0302
OTITHKH
Monens atoma ToMcoHa.
O P

46 nbeITel Pe3epdopaa mo 23 Henens bubnuoreka [JOK
pacCesIHUIO O-4aCTHLL. https://m.edsoo.ru/ff0d091a
[TnanerapHast MoJeNb aToMa

47 IToctynareibopa 24 nenens Bubmmorexa LIOK

https://m.edsoo.ru/ff0dOafa
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N3nydenne u norionieHue
(hOTOHOB TIpU TIEPEXO0JIe aTOMa

bubmuoreka [IOK

48 24 uwenens
C OJJHOTO YPOBHS SHEPTUU HA A https://m.edsoo.ru/ff0dOafa
Ipyrou. BuasicriekTpos
BoHOBEIE CBOMCTBA YaCTHIL.
Boansl ne bpouds.
49 Kopmyck .]'I$[p HO-BOJIHOBOW 25 "wenens bubmmorexa [TOK
PIYCKYJIAp a https://m.edsoo.ru/ff0d0ca8
nyanu3Mm. CrioHTaHHOE U
BBIHY)KJICHHOE HU3JIy4CHHE
OTKpBITHE PATUOAKTHBHOCTH.
Omnritel Pe3zepdopna no bu6anorexa IIOK
50 pdopa 25 Henens o
OTIPEIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO M3ITYICHUS
Csouctsa anbda-, 6era-,
ramMma-usiydeHus. Biausaue bubanoreka LIOK
51 i 26 "wenens 1
pPaaMOaKTUBHOCTH Ha )KUBbIE https://m.edsoo.ru/ff0c9df4
OpraHU3MBbI
OTKphITHE TPOTOHA U
HeuWTpoHa. M3oTombl. Anbda-
52 acrnaj. DIEKTPOHHBIA U 26 Henens bubmorexa LHOK
P & Hp a https://m.edsoo.ru/ff0d1162
MMO3UTPOHHBIM OeTa-pacraj.
l'amma-uznyuyenue
DHeprus CBS3U HyKJIOHOB B
sape. SlnepHble peakiui.
53 Hﬂpe HLIHI/I"p eaKTz IIpo6aemsbl 27 "enens bubmorexa LOK
A1ep p p- 1P ’ a https://m.edsoo.ru/ff0d1356
MEePCTIEKTUBBI, IKOJIOTUYECKUE
ACTIEKTHI AJIEPHOU IHEPTETUKHU
DJeMeHTapHbIE YaCTUIIEL. bu6 OK
54 P t 27 Henens nommoteka 1

OTKpLITI/Ie MO3UTpPOHA. MeTtoapl

https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

HAOJIOICHUS U PETUCTPALIN
3JIEMEHTAPHbBIX YaCTHII.
Kpyrasritcroun
«DyH/1aMEHTaIbHbIEB3aUMOJIEH
ctBus. EquncrBoduznueckon’
KapTUHBIMHUPA»

55

DTanbl pa3BUTHS ACTPOHOMHUH.
[Ipuxknagnoe u
MHPOBO33PEHUECKOE 3HAUECHUE
actpoHoMuHd. Buj 3B€31HOTO
Heba. Co3Be3nus, ipKue
3BE€3/Ibl, INIAHETHI, UX BUAUMOE
newxkenne. CollHeyHascucTeMa

28 wenens

bubmmoreka [{OK
https://m.edsoo.ru/ff0c9df4

56

Couune. CotHeunast
aKTUBHOCTE. VICTOUHUK
sHepruu CoJiHIIA U 3BE3]

28 Henensd

bu6moreka [IOK
https://m.edsoo.ru/ff0c9df4

57

3BE3/1bI, MX OCHOBHBIC
XapaKTePUCTUKH.
3BE3ABITTIABHON
MOCJIeIOBATSIBHOCTH.
Buyrpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE MPEICTABICHUS
0 TIPOUCXOKJICHUH U DBOJTFOLIMHI
CoJHIIa U 3BE3]

29 uenens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

58

Mineunsin [Iyre — Hama
lNanakTtuka. [lonoxxenue u
nsuxenne CosHia B
lanaktuke. ['anakTuku.
UepHbleAbIphI B AAPAXTATAKTUK

29 nenens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

59

Bcenennas. Pasberanue
ranakTuk. Teopus bosbiioro
B3pbIBa. PenmmkToBoe
n3nydeHue. MeraranakTuka

30 genensa

bubmuoreka [IOK
https://m.edsoo.ru/ff0c9df4

60

HepemennsienpobiiemMplacTpoH
OMUU

30 genensa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c9df4

61

KonTtponsHas pabora
«DNIeMEeHThl aCTPOHOMUHU U
acTpOoPU3UKNY

31 Henens

62

O6o06maromuii ypok. Ponb
(U3HUKHN U aCTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIHATbHOM
1 3TUYECKOH chepax
NeSITENIbHOCTH YeJIOBEKa

31 Henmens

bu6moreka [IOK
https://m.edsoo.ru/ff0c9df4

63

O6o06matomuii ypok. Pons u
MecTO (PU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU
KapTHUHE MHUpa

32 "Henensa

bu6moreka [IOK
https://m.edsoo.ru/ff0c9df4

64

O6o06matromuii ypok. Poib
¢buznueckoil Teopuu B
hopmMupoBaHUHU
MPEACTABICHUHN 0 PU3NYECKON
KapTHUHE MHpa

32 "Henensa

bubnuoreka [JOK
https://m.edsoo.ru/ff0c9df4

65

O6o6maromuit ypok. Mecto
(bU3NYeCKO KapTUHBI MHpa B
00I11eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHHIA O IPUPO/IC

33 Henens

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

PesepBHbIil ypok. MaruutHoe

66 noJie. DJIeKTPOMarHuTHasI 1 33 Henmens brbamorexa LOK
https://m.edsoo.ru/ff0c9df4
WHITYKIAS
PesepBHblil ypok. OnTuka.
67 OcHOBBI cnienanbHOM Teopun 1 34 nenens bubamorexa [HOK
https://m.edsoo.ru/ff0c9df4
OTHOCHTEIIEHOCTH
Pesepnslii ypok. KBantosas
bu6morteka [IOK
68 ¢dusnka. DIIeMEHTHI 1 34 nenens
https://m.edsoo.ru/ff0d1784
aACTPOHOMHUH U aCTPOPHU3NKH
OBUIEE KOJIMYECTBO YACOB 68

10 TTPOI'PAMME



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0d1784

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHOI IPOrpaMMBbl CpeIHero
0011ero o6pa3oBaHus

10.1

JlemMoHCTpHpOBaTh Ha HpUMEpax poJib U MECTO
¢u3zvk B (OPMUPOBAHUU COBPEMEHHOW Hay4HOU
KapTHUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U

TEXHOJIOTMH, B IPAKTUYECKOMN AESATEIBHOCTH JHOACH

10.2

VYuuTeIBaTh  IpaHULBl [PUMEHEHUS  HU3YYEHHBIX
¢usznueckux  Mojeneil:  MmarepuanbHas ~— TOYKa,
WHEepIMaabHasl CUCTeMa OTCYETa, aOCONMIOTHO TBEPIOE
TEN0, WJICAIbHBIM Ta3; MOJEIU CTPOCHHS Ta3oB,
JKAJKOCTEN U TBEPIBIX TEJI, TOYEUHBIN IIEKTPUUECKUN

3apsiT — IpH perieHud GU3NIEeCKUX 3a1a4

10.3

Pacno3naBate (usnueckue sBICHHUS (TIPOIECCHI) H
OOBSICHATP HMX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJIIPHO-KHHETUYECKOW  TEOPHUH  CTPOCHHS
BEIIECTBA W DJICKTPOAMHAMUKH: DPABHOMEPHOE H
PaBHOYCKOPEHHOE  TPSMOJHHEWHOE  JBIKCHHE,
cBOOO/IHOE TaJICHUE TeJ, JBIKCHUE TI0 OKPY)KHOCTH,
UHepus,  B3auMojeicTBue  Ten;,  auddysus,
OpOYHOBCKOE JBIIKEHUE, CTPOCHHE J>KUIKOCTEH U
TBEPABIX TEN, W3MEHEHHWEe o00béMa Ten Ipu
HarpeBaHuM (OXJIAXKICHUH), TEIUIOBOE pPaBHOBECHE,
UcrapeHue, KOHJICHCAIIUS, IUTaBJICHUE,
KPUCTAJUIM3AIMsI, KHIICHUE, BIIAXXHOCTh BO3/yXa,
MOBBIIIICHUE JIaBJICHHS ra3a MPU €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXKIYy IapameTpamu
COCTOSIHUA Ta3a B M30MPOIECcCax; ANEKTpU3anus Tel,

B3aHMO/JICHCTBUE 3apsaa0B

10.4

OnucelBaTh MEXaHHYECKOE ABHUIKCHUC, HCIOJIb3YA
(1)I/I3I/I‘IGCKI/IG BCIIMYHUHBI: KOOpJuHara, nyThb,
MNepeMeIICHUEC, CKOpPOCTb, YCKOPCHUC, MacCa TCla,
cujia, HUMITYJIBC TCIa, KHHETHYCCKas SHEpruA,

MOTCHIUAJIbHAs  OHCEPIrus, MCXAaHUUCCKaA pa60Ta,




MEXaHU4€ECKasi MOILHOCTb; IIPU OIMCAaHUU IPABUIBHO
TPaKTOBaTh  (U3MYECKUH CMBICT  HCIOJIb3YEMBIX
BEIMYMH, MX OOO3HAYECHUS M EAMHUIIBI, HAXOAUTh
(GopMynbl, CBS3BIBAIONIME JaHHYIO  (PU3HUECKYIO

BCJIMYHHY C JPpYTrUMHU BCINYUHAMU

10.5

OnuceBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOICTBA TEll W
TCIIJIOBBLIC SBJICHU A, HCII0JIb3Yys (1)I/I3I/I‘~I€CKI/I€
BEJIMYMHBL: JIaBJICHUE Tra3a, TeMIleparypa, CpeIHss
KMHETHYCCKAasd OSHEPIUA XaOTUYCCKOro JABHIKCHUIA
MOJIEKYJ, CpeIHEKBaJpaTUYHas CKOPOCTh MOJEKYII,
KOJMYCCTBO TCIJIOTBI, BHYTPCHHASA JSHCPIusd, pa60Ta
ra3a, K03QQUIUEHT MOJE3HOro JAEUCTBUS TEIJIOBOIO
ABUTaTClid; IpHU OINHWCAHWUU IIPAaBUJIBHO TPAKTOBATH
(1)H31/I‘-I€CKI/II71 CMBICJT HCIIOJB3YEMBIX BCJIIMYHUH, HUX
0003HaUEHUs ¥ E€IUHUIBI, HAXOJIUTh (OPMYIIHI,
CBA3BIBAIOIIMUEC JTAaHHYIO q)HSH‘IeCKyI-O BCIMYUHY C

JPYTAMH BEIUYUHAM

10.6

OnuceiBaTh M3Y4YEHHBIE DJEKTPUYECKHE CBOMCTBA
BEIIECTBA W DJIGKTPUUYECKHE SIBICHHUS (IPOIECCHI),
UCHOJIB3YSl (PU3WYECKHE BEIWYUHBL: JIIEKTPUUYECKUMA
3apsif, SIEKTPUYECKOe IIoJie, HANpsHKEHHOCTh MOJI,
MOTEHLIMaJ, Pa3HOCTh MOTEHIMAJIOB; MPU OMHCAHUU
OPaBWIbHO  TPaKTOBATh buznyeckuit CMBICTT
UCIOJIb3YeMbIX  BEJIWYUH, HUX OO0O3HAYEHUS W
€UHULIBI;  YKa3blBaTh  (OPMYIIbI,  CBS3bIBAIOIINE
JaHHYI0  (U3WYECKYI0  BEIMYUHY C  JPYTUMH

BCJIIMYNHaAMU

10.7

aHaIM3UpoBaTh (U3NYECKUE IPOLECChl U SBJICHUS,
UCNOJb3Ysl (U3NYECKHUE 3aKOHBl U NPUHIMIIBL: 3aKOH
BcemupHoro Tsarorenus, |, Il u 11l 3akonbr HeroToHa,
3aKOH COXpPAHEHMS MEXaHUYECKOW DHEPruu, 3aKOH
COXPAHEHHUs MMILYJIbCA, IPUHIUI CYNEPIO3ULMH CUJ,
IOPUHLMII  PaBHONPABHUs  MHEPLUUAIBHBIX  CHCTEM
OTCU€Ta;  MOJIEKYJIIPHO-KUHETHYECKYI0  TEOPHIO
CTpOEHUS BELIECTBA, Fa30BbIE 3aKOHBI, CBS3b CPEIHEN
KHHETUYECKOM  DHEPIUM  TEIUIOBOTO  JBW)KEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIepaTypoii, MepBblil 3aKOH

TCPMOJUHAMHUKHU, 3aKOH COXPAHCHHUSA SJICKTPHUYCCKOI'O




3apsna, 3akoH Kynona; mpu  3TOM  pa3nuyarthb
CJIOBECHYIO (bopMyIHpPOBKY 3aKOHa, ero
MaTeMaTH4eCKOe BBIPAKEHUE U YCIOBHS (TPaHUIIB,

00J1aCTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHbIE NPUHIMUIBI JEHCTBUS MAallMH,
npuOOpOB M TEXHUYECKHX YCTPOWCTB; pas3inyarhb
yciaoBuss — uX ~ 0€30IIaCHOrO  HUCHOJB30BaHUS B

OBCEIHEBHOU KU3HU

10.9

Brimomaars OKCIICPUMCHTBI 110 HUCCIICI0OBAHUTIO
(U3HYECKUX SIBIICHUN U TIPOIIECCOB C UCITOJIb30BAHUEM
MNpAMbIX W  KOCBCHHBIX H3MCpCHPII>i; npu 9STOM
dbopmynupoBaTh TpobiemMy (3a7ady) W THUIIOTE3Y
y4eOHOTO HKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MPEIOKEHHOTO 000PYIOBAHHUSA, MPOBOJUTH OIBIT U

(bOopMyITHPOBATH BHIBOIBI

10.10

OcyuiecTBidTh MNpsIMble M KOCBEHHbIE H3MEPEHUs
¢uznyecKkux  BEIUYMH; TpPU  OTOM  BBIOMpATh
ONTUMAIBHBIA CIIOCOO M3MEpPEeHHs M HUCIOJIb30BaTh
U3BECTHBIE  METOJbl  OILIEHKH HOTrPEIHOCTEN

M3MEpPEHUI

10.11

HccnenoBaTh 3aBUCUMOCTH  MEXIy (DU3HMUECKUMHU
BEJIMYMHAMU C HCIOJIb30BAHUEM MPSMBIX U3MEPEHHIA;
IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCUPOBATH
pe3yabTaThl IMOJYYEHHON 3aBUCUMOCTU (DU3MUYECKUX
BEJIMYMH B BUJE TAaOIUIl U rpaHKOB, IEJIaTh BbIBOIbI

I10 pE3yiibTaTaM HMCCICI0BaHUA

10.12

CobOmomaTh mpaBwiia 0€30MacHOr0  Tpyda MpH
OPOBEJICHUHN HCCIEIOBAaHUI B paMKax y4eOHOro
JKCIIEPUMEHTA, y4eOHO-UCCIIeIOBATENBCKOM u
OPOEKTHON  JEATEIbHOCTH C  HCIOJIb30BAHUEM
U3MEPUTENbHBIX ~ YCTPONCTB U JIaDOpaTOPHOTO

000pynoBaHUS

10.13

Pemwrare  pacu€rHble 3amadyd ¢ SABHO  3aJaHHOU
¢u3mueckoil  Monenblo, HUCHONB3Yys  (puU3HUEcKue
3aKOHBl M TMPHUHLUIBI; HA OCHOBE aHAJM3a YCJIOBHUS
3aJauyd  BBIOMpaTh (DU3MUYECKYI0 MOJENb, BBLAEIATH
¢u3nueckue BeTUUYMHBI U (QOPMYIBI, HEOOXOIUMBbIE

ISt e€ peuicHusd, IMPOBOAUTDH paC‘-IéTBI N OICHHUBATH




pPETbHOCTh TOJIyYEHHOTO 3HAauYeHUS (u3muecKoi

BCJINYHHBI

10.14

Pemiatb  kadecTBEeHHBIE  3aJaud:  BBICTpauBaTh
JIOTUYECKU HEMPOTHUBOPEUUBYIO LETIOYKY
pacCyXJIeHUii ¢ OIMoOpod Ha W3yYEHHBIC 3aKOHBI,

3aKOHOMCPHOCTH U (1)I/I3I/IHCCKI/I€ SABJICHUA

10.15

Wcnonb3oBarh mnpu  pemieHud  y4eOHbIX  3ajaad
COBpEMEHHbIE HMH()OPMAITMOHHBIE TEXHOJIOTUU IS
IIOMCKA, CTPYKTYPUPOBAaHUS, HWHTEPIPETALUA U
NpEJCTaBICHUsT y4eOHOM M Hay4HO-TIOIYJSpHOU
uH(popMaLuy, MOJTY4eHHOMU u3 Ppa3JIMYHBIX
HUCTOYHHKOB; KPUTHYECKH aHAJIU3UPOBATh

MOJIy4aeMy10 HH(POPMaIUIO

10.16

[IpuBoguTe TpUMEPHl BKJIaJAa  POCCHUHCKUX H
3apyOexHBIX Y4YEHBIX-(QU3UKOB B pa3BUTHE HayKH,
OOBSICHEHHE TIPOLIECCOB OKPYXKAIOIIEro MHpPa, B

Pa3BUTUC TCXHUKU U TEXHOJOTHI

10.17

Hcmonp30BaTh TEOPETHYECKUE 3HAHUSA TO (U3HKE B
TIOBCETHEBHO M KU3HH TSt obecrieueHHs
0€30MacHOCTH TpH OOpalleHnH ¢ TNpUOOpaMHu H
TEXHUYECKUMHU  yCTPOMCTBAMHU, JJISI  COXpaHCHUS
30POBbsI M COONIIOJICHUST HOPM 3KOJIOTHYECKOTO

MOBE/ICHUS B OKpYXKAaIOIIel cpene

10.18

PaGorate B rpymme ¢ BBINOJHEHHEM Pa3IUYHBIX
COLIMAJIBHBIX pOJIeH, IUIaHUPOBaTh PadOTy TPYIIIBL,
paloOHAIbHO ~ paclpenensaTh  O0sf3aHHOCTH U
IUIAHUPOBATh  JESITENBHOCTh B HECTAHJAPTHBIX
CUTyallMsX, aJleKBaTHO OLICHUBATh BKJIAJ KaKJIOTO U3
YYaCTHUKOB TPYNIBI B PEIICHHE paccMaTpUBAEMOM

poOJIeMbl

11 KIJACC

Koanposepsiemorope3syabTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUA
OCHOBHOI1 00pa30BaTe/IbHOI NPOrPAMMBI CPEIHEro
0011ero o6pa3oBaHus




111

JeMoHCTpHpOoBaTh Ha IMpuUMEpax pojib U MECTO
¢u3ukn B (HOPMHUPOBAHUU COBPEMEHHON HAy4YHOUH
KapTUHBI MHUPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHH, B NMPAKTUYECKON NEATEIBHOCTH JIOAEH,

[EJIOCTHOCTD ¥ €JMHCTBO (PM3MUYECKON KapTUHBI MUPA

11.2

VYuuTeiBaTh  IpaHULBl [PUMEHEHUS  HU3YYEHHBIX
¢u3udeckux MoJeneil: TOYEUHBIH AIEKTPHYECKHI
3apsd, ANepHas MOJENb aTOMa, HYKJIOHHAs MOJECIb

ATOMHOTO Siipa IPU pellIeHuU PU3NYECKUX 3aa4

11.3

PacnioznaBate (usnueckue sBIEHUS (IIPOLECCHI) U
OOBSICHATH MX HAa OCHOBE 3aKOHOB 3JIEKTPOJIUHAMHKHU
Y KBAHTOBOM (DM3HKH: AJIEKTpPHUUECKasi MPOBOJAUMOCTb,
TEIJIOBOE,  CBETOBOE, XHUMHUYECKOE, MarHUTHOE
IerCcTBUSA TOKa, B3aUMO/ICHCTBHE Mar"HuroB,
AJIEKTPOMArHUTHAS WHAYKIHS, JEWCTBHE MAarHUTHOTO
MOJIsl Ha MPOBOJHUK C TOKOM W JBWKYIIHICS 3aps,
JJIEKTPOMArHUTHBIE KoJieOaHus " BOJIHBI,
NPSIMOJIMHEITHOE pacIpOCTpaHEHUE CBETa, OTPAXKEHUE,
npenoMieHue,  uHTepdepeHusa, audpaknous U
MoJIApU3anus CBeETa, JHCTiepCcust CBeTa,
doToanekrpuyeckuii 3G dekt (pororddexT), cBeToBOE
JaBJIeHHE, BO3HUKHOBEHHE JIMHEHYaTOro CIEeKTpa
aToMa BOJIOpPOJia, €CTECTBEHHas W HCKYCCTBEHHAS

pPaanOaKTUBHOCTDb

114

OnuceiBaTh ~ HM3y4YEHHbIE  CBOWCTBAa  BEIIECTBA
(amexTpuuecKkue, MarHuTHBIE, ONTHYECKUE,
AEKTPUYECKYIO MPOBOJUMOCTh PA3IUYHBIX Cpel) U
JNIEKTPOMArHUTHBIE SIBJICHUS (TPOLIECCHI), MCIIONb3Ys
dbuznyecKkue BETUYMHBI: JJCKTPUUYECKUN 3apsll, CUia
TOKa, JJEKTPUYECKOE HaIPsHKEHUE, DSJICKTPUUYECKOe
CONPOTHBIICHUE, pPa3HOCTh mnoTeHuuanos, JIC,
paboTa TOKa, WHAYKIUS MAarHUTHOTO TOJS, CHJIa
Awmmepa, cuna JlopeHiia, MHIYKTMBHOCTh KAaTYIIKH,
SHEPTHsl JJIEKTPUYECKOTO0 W MAarHUTHOTO TIOJIEH,
mepuoJ, M YacToTa KoyiebaHWil B KoyiebaTenbHOM
KOHType, 3apsii M Cuja ToKa B  IpoLecce
TapMOHUYECKHX  AJIGKTPOMArHUTHBIX  KoJeOaHUM,

(I)OKYCHOC PACCTOSAHUEC U ONITHYCCKAA CUJIA JIMH3BI; IIPU




OTMCAaHUH MPABWIBHO TPAKTOBATh (PU3MUYECKHI CMBICI
UCTOJB3YeMbIX  BEIMYUH, MX O0003HAUECHUS U
€IMHUIIBI,  YKa3blBaThb  (HOPMYJbl,  CBS3BIBAIOIINE
JaHHYIO  (HU3UYECKYI0  BEIMYMHY C  JPYTHMH

BEINYNHaAMU

115

OnuceiBaTh M3yYEHHbIE KBAaHTOBBIE SIBJICHUS U
IPOLIECChl, UCMOJb3ys  (U3UYECKUE  BEIUYMHBIL:
CKOpPOCTb IEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETa, PHEPTUs U UMIYJIbC (OTOHA, NEPUO]
IOJIypaclaaa, SHEprus CBS3M ATOMHBIX sIep; IpHU
ONMCAaHUM TPaBWIBHO TPAKTOBaTh  (PU3MUECKUI
CMBICII HUCIIOJIb3YEMBIX BEJIMYMH, UX O0O3HAYEHUS U
eAVHMIIBI, yKa3blBaTb (OpPMYJIbI, CBS3bIBAIOIKE
JaHHYI0  (U3WYECKYI0 BEJIUYMHY C  JIpYrUMU
BEJIMYMHAMM, BBIUHCIATh 3HauyeHUE (QU3NYECKON

BCJIINYHHBI

11.6

AHanmu3upoBath (PU3NYECKUE MPOIECChl U SBIICHUA,
UCHOJIB3YSl (DU3UYECKUE 3aKOHBI M MPUHIUIBL 3aKOH
Oma, 3aKOHBI MOCIEAOBATEIBHOIO U MapaieIbHOro
COCIMHEHMSI MPOBOJHUKOB, 3akOoH JDkoyns — JleHna,
3aKOH  JJIGKTPOMAarHUTHOM  MHAYKIHMH,  3aKOH
NPSIMOJIMHEHHOTO pacHpOCTpaHEHUs! CBETa, 3aKOHBI
OTpaXXEHHsI CBETa, 3aKOHbI MPEJOMJICHUS CBETAa,
ypaBHeHue OWHITeWHa s ¢doTtodrddexra, 3aKoH
COXPaHEHHUS SHEPIruH, 3aKOH COXPAaHEHUs MMITYJIbCa,
3aKOH COXPAaHEHMS JIIEKTPUYECKOro 3apsija, 3aKOH
COXpaHEHHUsI MaccoBOTO uwMcia, Mnoctynatel bopa,
3aKOH  PaJMOAaKTUBHOTO  pacmaja; mpH  3TOM
pa3nuyarh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €ro
MaTEMaTHYECKOE BBIPAKEHUE M YCJIOBHS (TPaHUIIBL,

00J1aCTH) MPUMEHUMOCTH

11.7

OHpeI[eJ'ISITB HaITpaBJICHUC BCKTOpPa HHAYKIIUU
MAarouTHOTO TIIOJIA IMPOBOAHHMKA C€ TOKOM, CHIIBL

Awmmnepa u cunsl JlopeHna

11.8

CTpOI/ITL N OIINCbIBATh I/1306pa)KeHI/IC, co3a1aBacMocC

IJIOCKUM 3€pKajioM, TOHKOM JIMH30U

11.9

BreinoaHaTh OKCIICPUMCHTBI 110 HUCCICIOBaHUIO

(I)I/ISI/I‘-IGCKI/IX SIBJICHUH U mpoHeccoB € UCIIOJIB30BAHUEM




MNpAMbIX W  KOCBCHHBIX H3MepeHHﬁ; npu 3TOM
dopmynupoBark mpobiemy (3agady) M TUIOTE3Y
y4eOHOrO JKCIIepUMEHTa, COOMpaTh YCTAHOBKY U3
MPEIOKEHHOTO 000PYIOBAHHUSA, MPOBOJUTH OIBIT U

(GOopMyITUPOBATH BBIBOIBI

11.10

OcymiecTBiATh MNpsSMblE M KOCBEHHbBIE H3MEPEHUs
¢u3uUeckux  BENMYMH; TPH  ITOM  BBIOMpAThH
ONTUMAIIBHBIA CIIOCOO HM3MEpEeHHs] M HCIOJIb30BaTh
W3BECTHBIE METO/bI OLICHKHU MIOTPELIHOCTEN

U3MEPEHUI

11.11

UccnenoBate 3aBUCMMOCTH (U3NYECKUX BEIUYHUH C
UCIIOJIb30BAHNEM IMPSMBIX WM3MEPEHUH; IPU ITOM
KOHCTPYHPOBATh YCTaHOBKY, (ukcupoBarthb
pe3ynbTaThl TMOJYYEHHON 3aBUCUMOCTU (DU3MUECKUX
BCJINYHH B BHUJIC Ta6J'II/II_[ u Fpaq)I/IKOB, J€JIaTh BBIBO/BI

0 pe3yJbTaTaM HCCIeI0BaHUS

11.12

CoOmionaTe mpaBuiia 0e€30macHOrO Tpylda Ipu
IPOBEJCHNN HCCIEAOBAaHUI B paMKax y4eOHOTro
9KCIEPUMEHTa,  Y4eOHO-HCCIENOBATENbCKOH U
IPOCKTHOH  JAEATENBHOCTH C  HCIOJB30BAaHHEM
U3MEPHUTEIBHBIX  YCTPOWCTB M J1aOOPaTOPHOTO

00opynoBaHUs

11.13

Pemrate pacuyérHeie 3amauyd  C  SBHO  3aJlaHHOMU
du3ndeckoil  MoJENBI0, UCTONB3YS  (QHU3HUECKHUE
3aKOHBl W TPUHIIUIIBI; HA OCHOBE aHalM3a YCJIOBUS
3a7a4il BBIOMpATh (U3UYECKYI0 MOJECIb, BBIIEISATH
dbuznueckue BeMMUUHBI U (HOPMYIBI, HEOOXOIUMBIE
Ui €€ pelIeHHs, MPOBOJAUTH PACUEThl M OLICHHBATH
pPEaTbHOCTh TOJYYEHHOTO 3HAYCHHS (PHU3HUYSCKOU

BCIINYHHBI

11.14

Pemarpr  kauecTBeHHBIE  3aJaud:  BBICTPAHUBATH
JIOTUYECKH HENPOTHUBOPEUUBYIO LETIOYKY
pacCyXJIeHUi C ONOpPOM Ha HW3Y4YEHHBIE 3aKOHBI,

3aKOHOMCPHOCTH U (1)H3I/II-ICCKI/IC SABJICHUA

11.15

Hcnonp3oBaTh mTpu  pemieHMH  y4eOHBIX — 3ajgad
COBpEMEHHble HMH()OPMAIIMOHHBIE TEXHOJIOTUU IS
NOMCKA, CTPYKTYPUPOBAHHUS, HUHTEpPHpETallud U

Ope/CTaBiIeHUs Y4eOHOH U Hay4YHO-TIOMYJISApPHOU




uHpopManuy, IIOJIy4EHHOU u3 pa3IMYHbIX
HUCTOYHHKOB; KPUTHYECKH aHaIU3UPOBATh

HOJTy4aeMyt0 UH(OPMAITUIO

11.16

OOBSACHATH MPUHLIMIIBI IEUCTBUS MAIIUH, IPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paszinyaTb YCIOBHS WX

0€30I1aCHOTO MCITOJIE30BaHUS B IMOBCETHEBHOM XKU3HU

11.17

[IpuBomuTe mpuMeEpsl  BKJIaJAa  POCCHHCKUX H
3apyOexHBIX YUEHBIX-(DU3UKOB B pPa3BUTHE HAYKH, B
OOBSICHEHHE TIPOLIECCOB OKPYKAIOUWIET0 MHpa, B

Pa3sBUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBarh TeopeTHdeckue 3HaHUS MO (PU3HKE B
MOBCETHEBHOM KU3HU IE obecrnieueHus
0e30macHOCTH MpH oOpalleHud ¢ nOpubopamMu U
TEXHUYECKUMHU  YCTpOMCTBaMH, M  COXpaHEHHs
3I0pOBbSI U COONIIOJICHMS HOPM  DKOJOIHYECKOTO

MOBEJICHUS B OKPYXAIOIIEH cpee

11.19

PaGotare B rpynme ¢ BBIMOJHCHHEM Pa3IHYHBIX
COLIMANBHBIX pOJIeH, IUTAHUPOBaTh pabOTy TPYIIIbI,
palOHAIBHO pacnpenensTh 00513aHHOCTH u
IUTAHUPOBaTh  JIESATENBHOCTh B HECTaHJAPTHBIX
CUTYallUsIX, aJeKBaTHO OLICHMBATh BKJIAJ] KaXJOTO M3
YYaCTHMKOB TpYIIbl B PEHICHHE paccMaTprUBaeMoil

poOIIeMbI




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kogpa3s
aeJia

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIeZ)JIeMeHTbICOI[ep)KaHI/IH

OU3NKA 1 METOIbI HAYHYHOI'O [TO3HAHU A

1.1

®usuka — Hayka O mpupone. Hayunele MeTonsl
IIO3HAHMS OKpYyXkaromero Mupa. Posib skcriepuMeHTa
U TEOpUHM B IMIPOIECCE IO3HAHMUS  MPUPOIBI.

OKCIIEpUMEHT B (PU3HKE

1.2

MonenupoBanue GpU3NUECKUX SBICHUN M IPOLECCOB.
Hayunsle runoressl. @u3ndecKkue 3aKOHBI U TEOPHH.
['panunel  npuMeHUMOCTH  (QU3UYECKHX 3aKOHOB.
[Ipunnun cootBercTBus. Ponb u Mecto ¢uszuku B
(GOpMUPOBAHUM COBPEMEHHOM HayyHOW KapTUHBI

MUpa, B IPAKTHUECKON AESITEIbHOCTH JIIOIeH

MEXAHHUKA

###HPari#KIUHEMATHKA

211

Mexannueckoe NBIDKECHUE. OTHOCHUTEIBLHOCTD
MEXAaHNYECKOTO JIBUKECHUS. Cucremaorcyéra.

Tpaektopus

2.1.2

[lepememnienue, ckopocTb  (CpelHsss  CKOPOCTb,
MT'HOBEHHAsi CKOPOCTh) U YCKOpPEHHE MaTepuanibHOU
TOYKH, WX IMPOEKIMU HAa OCH CHUCTEMBbI KOOPIHUHAT.

Clio)xeHuenepeMeIeHnui U CI0KEHUECKOPOCTE

2.1

2.1.3

PaBHOMepHOC U PABHOYCKOPCHHOC HpHMOJ’IHHGﬁHOG
JBHXXCHHUC. Fpa(l)I/IKI/I 3aBUCUMOCTH  KOOpAHHAT,
CKOPOCTH, YCKOPCHHUA, IMMYTU W MNCPEMCUICHUA

MaTepHaHBHOﬁ TOYKH OT BpCMCHU

214

CBo0OoHOE MasieHne. Y CKOpeHne cBOOOTHOTO

maaCHUuA

2.15

KpuBonmHeiinoe nBukeHne. PaBHOMEpHOE IBHKEHHE
MaTepUAIbHOMN TOYKH o OKPYKHOCTH.
YrnoBasckopocTh, JIMHEMHasACKOpocTh. llepuon u

qacToTa. HCHTpOCTpeMI/ITeJ'ILHOCYCKOpeHI/IC




2.1.6

TexHudeckue yCTpPOMCTBA: CHUIOMETP, JBHKECHHE

CHapsA 0B, HCITHBIC 1 pCMCHHBIC IIEPCAaAvIn

2.1.7

[IpakTnueckne paboTel. M3MepeHne MrHOBEHHOU
ckopoctu. HccnegoBaHwe COOTHOLICHUSI MEXKIY
MYTSIMH, IPOMJICHHBIMHA TEJIOM 32 MOCJIEI0BATEIbHbIE
paBHBIE MIPOMEKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM JIBIDKCHHH c Ha4JaJbHOM
CKOpPOCTBIO, PaBHOW Hymw0. M3yueHue ABUKEHUS
mapuka B BSI3KOW KUAKOCTH. M3ydeHWe IBUKEHUS

Tena, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

#H#Part## TMHAMUKA

221

[IpuHnmn otHocuTenbHOCTH ['anunes. I1epBelil 3aKOH

Herorona. MHepumanbHbIe CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [IpuHImn cyneprnosunum cui

2.2.3

Bropoit 3akoH HproTOHA U151 MaTepHanbHON TOYKU B
WHEPIUATBHON CUCTEME oTcuéra (UCO).

TperuniizakoHHpIOTOHAUISIMATEpUATTBHBIXTOYEK

2.2.4

3akoH BcemMupHOTro TsAroTeHusa. Cuiia TAKECTH.

[TepBas kocmuyeckasi ckopocTb. Bec Tena

2.2.5

Cunaynpyroctu. 3akoHl yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbKEHUSI U cuiia TpeHus mnokos. KosdduuueHt
Tpenusi. Cuiia CONMPOTHUBIICHUS MPU JIBUKEHUH Tela B

KHAKOCTHU UJIN I'a3€

2.2.7

HOCTYHaTCJ'IBHOC n BpalaTeJIbHOC JBHOXKCHHC

a0COJIFOTHO TBép,Z[Ol"O TCI1a

2.2.8

MoMeHT cHuIbl OTHOCUTEIIBHO OCH BpaliCHUs. IIne4o

cuibl. ¥YcinoBus paBHoBecus TBEpaoro tena B UCO

2.2.9

Texanuueckue YCTpOﬁCTBaZ MOAIIHUITHUKH, ABUXKCHUC

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue paboThl. M3ydeHnue ABrxkeHus Opycka
[0  HAKIOHHOW  IUIOCKOCTHM  MOJ  JIEHCTBUEM
HECKOJIbKUX cui. MccrienoBaHue 3aBUCUMOCTH CHII

YIPYrOCTH, BO3HUKAIOMIMX B  JeOpMHUPYEMOit




OpY)KUHE M PE3MHOBOM OO0paslie, OT BEIMYHMHBI UX
nedopmaruu.
HccnenoBanneycinoBUpaBHOBECUATBEPAOTOTENA,

HMCIOIICTOOChBPAIICHHUA

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

Nmnynsc MaTepHalIbHOMN TOYKH, CHUCTEMBI
23.1 MaTepUaIbHBIX TOUYeK. VIMITyJIbC CHIIBI M1 U3MEHEHHE
MMITyJIbCa TeJla
232 3aKkoH COXpaHEHHUS UMIysbca B NCO.
o PeaxktuBHOCIBMKEHNE
2.3.3 PaboTacub
234 MOIHOCTECHUIIBI
235 Kunernueckas »sHepruss MaTepUATIbHOM  TOYKH.
o Teopema 0 KHHETHUECKOU SHEPTUH
ITorenumaneHas sHeprus. [loTeHIManbHass 3HEpPrus
236 yIpyro ne(popMUPOBAHHOM MIPYXUHBI.
2.3 o [ToTeHnmanpHasIIHEPTUATEIIABOIN3UIIOBEPXHOCTHIEM
M
[loTeHumanbHple U HENMOTEHUMANbHbIE CUJbL. CBS3b
937 paboThl HEMOTEHIHAIBHBIX CHJI C H3MEHEHHEM
o MEXaHU4ECKOI SHEPIrUu CUCTEMBI Ted.
3aKOHCOXPaHEHUSIMEXaHUYECKONIHEPTUH
2.3.8 Yrupyrue u HeynpyruecToIKHOBEHUS
239 TexHuuecknue  yCTpOMCTBA:  JIBJKEHHE  PaKeT,
o BOJIOMET, KOTep, MPYKUHHBIN UCTOJIET
[IpakTuueckue paboTsl. M3ydyeHue cBSA3M CKOpOCTEH
2310 TeN npu HEYIpyrom ynape.
HccnenoBanuecBsa3upad0 THICUITBI c
M3MEHEHUEMMEXaHUYEeCKOMIHEPTUUTENA
3 MOJIEKVYIJISAPHASA ®U3MKA U TEPMOJANMHAMUKA
##Par###OCHOBBI MOJIEKVJISPHO-KMHETUYECKOW TEOPUH
31 OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETHYECKOU

311

teopur. bpoyHoBckoe  nBmkenue. Huddysus.

XapaKTep JBIDKEHUS M B3aMMOJCHCTBHS YacCTHUIL




BCIICCTBA

3.1.2

Mogenu cTpoeHHs ra3oB, KUIAKOCTEN U TBEPIBIX Tl
U OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE 3THUX

Moaelen

3.1.3

Macca MOJIEKYJL. KonunuectBo BEIIECTBA.

[Tocrosinnass ABoraapo

3.14

TermmoBoe  paBHOBecue. Temmepatypa u €€

n3mepenue. [lkanaremneparyplienscus

3.15

Mopens wuneanpHOro ra3a. OCHOBHOE ypaBHEHUE
MOHGK}U’IHPHO'KHHGTH‘IGCKOﬁ TCOpHUKU HUACATIBHOTO

rasa

3.1.6

AOcomroTHasE TeMreparypa Kak Mepa CpeaHei
KHHETHUECKOU OHEPTHUH TCIUIOBOTO ABHMXXCHUA HaCTUIL

raza. [lIkanaremneparypKensBuna

3.1.7

VpaBuenue Kianeiipona — MengeneeBa. 3akoH

HanproHa

3.1.8

I"azoBbIe 3ak0HBI. M30mpoIIecChl B HWI€abHOM Trase ¢
MOCTOSTHHBIM ~ KOJIMYECTBOM  BEIIECTBA: HM30TEpMa,

n30xo0pa, nu3obapa

3.1.9

TexHu4ecKrueyCcTporucTBa: TEPMOMETP, OAPOMETP

3.1.10

[TpakTrueckue padboTsl. 3Mepenue Mmacchl BO3ayxa B
KJIAaCCHOM KOMHaTe.
HccnenoBaHne3aBUCUMOCTUMEKAYTIapaMeTPaMHUCOCT

OSHUAPA3PCIKCHHOrorasa

3.2

OCHOBbI TEPMOMHAMUMKNU

321

TepMOI[I/IHaMI/I‘ICCKaH CHUCTEMA. BHyTpeHHHH OHCPIuAa
TepMOHHHaMHqCCKOﬁ CHUCTEMBI M CIIOCOOBI €&

HU3MCHCHUA

3.2.2

KomnuectBo Temnotel u  paboTa. BHyTpeHHss

OHEPTUA OJHOATOMHOI'O UACAIIBHOTO Ir'a3a

3.2.3

Bugsr TCIUIONICpEaaun: TCIJIOMMPOBOAHOCTD,
KOHBCKIIWA, HU3JIyUCHHUC. TennmoéMkocTh TCa.
VY nenbHas TEILIOEMKOCTh BCIICCTBA.

PaC‘léTKOHI/I‘-IeCTBaTeHHOTLIHpI/ITCHJIOHepe,[[a‘-le




3.24

IlepBbiii  3axk0H  TepMoauHamuku. [IpuMeHeHue
IIEPBOr0 3aKOHA TEPMOJMHAMHUKUA K M30IIPOLIECCAM.

I'paduueckasmaTEeppeTannsipadOThIraza

3.25

TermmoBsie MamnHbL. [IpUHIKNBI JEUCTBHS TETIOBBIX
mamvH. [IpeoOpa3oBaHUs JHEPTHH B TEIUIOBBIX
mammHax. Koaddumment mone3Horo  aeicTBUsS
(manee — KIIJI) TennoBoi#t mammubl. [ukn KapHo u
ero KIIQ

3.2.6

Bropoit 3akon TtepmoamHamuku. HeoOpaTtumocTthb
IIpOLlECCOB B mpupojae. TemioBble JBUTATEINH.

DKoJjoru4eckue npoOiaeMsl TEIIOIHEPTETUKH

3.2.7

TexHuyeckue yCTpOWCTBA: JIBUraTelb BHYTPEHHEIO

Cropanus, OBITOBON XOJIOMUILHUK, KOHJIUIIHOHED

3.2.8

[IpakTnueckue paboTel. M3mepeHue  ynenbHOU

TEIUTIOEMKOCTH

3.3

###Par###AI'PEI’ATHBIE COCTOSAHUA BEHLIECBA. ®A30BBIE

I[MTEPEXO/bI

[TapooOpazoBanne u KoHACHcauus. McmapeHue u

3.3.1 KATICHUE. YenbHas TelyoTa TmapooOpa3oBaHMsL.
3aBHCHMOCTb TEMIIEPATYPhI KUTIEHHS OT JaBJICHUS
332 AOCOIOTHAS U OTHOCHUTENbHAS BJIAXHOCTh BO3/yXa.
A Haceliiennsiitnap
TBépnoe teno. Kpucramnuueckue u amopdHbie Tena.
3.3.3 AHM3BOTpOTIMS ~ CBOMCTB  KpuCTaLioB.  Kujakue
Kkpuctaibl. CoBpeMeHHbIEeMaTepUaIbl
. [InaBnenue u KpucrauMzauus. YJelbHas TeIoTa
o wiasnenus. Cyoaumanus
3.3.5 YpaBHeHHETEILIOBOTOOATaHC A
TexHudyeckne yCTpOUCTBa: TUTPOMETP U IMICUXPOMETP,
336 KaJOPUMETpP, TEXHOJOTHH TOIYyYSHHS] COBPEMEHHBIX
o MaTepuajoB, B TOM 4HCIE HAHOMAaTepHUalIoB, U
HAHOTEXHOJIOTUHU
337 [Ipaktuueckne paboTel. W3MmepeHue BIAKHOCTU

BO3/yXa




OJIEKTPOAMMTHAMUKA

##HHPar#H#IJIEKTPOCTATUKA

DnexkTpuzays Teia. DIeKTpudeckuit 3apsa. [IBa Buaa

411
ANEKTPUUYECKHX 3aPsiI0B
4.1.2 [IpoBOOHUKH, TUAIEKTPUKU U TIOJIYIIPOBOJHUKH
4.1.3 3aKOHCOXpaHEHUSIICKTPUIECKOTO3apsiaa
414 B3aumoneiictBuezapsnos. 3akonKymnona
DneKTpuueckoe noJe. Hampsoxkénnoctsb
415 anekTpudeckoro mons. [lpuHIun cynepno3uuuu.
Jlunnu HanpsHKEHHOCTH DJIEKTPUUECKOTO OIS
416 Pabota cun snexrpocraruueckoro moss. [Torenumar.
- Pa3zHOocTREIIOTEHITNATIOB
41 [IpoBogHMKM W  JOUDJIEKTPUKH B  TMOCTOSTHHOM
4.1.7 3IEKTPUIECKOM oJie.
JvsnekTpuuecKassnpOHUIIAEMOCTh
OnekTpoéMKocTh. KoHnaeHcaTtop. DIEKTpPOEMKOCTh
4.1.8 MJIOCKOTO KOHJACHCATOpa. OHEPTus 3apsuKeHHOTO
KOHJIEHCAaTOpa
Texnuueckue YCTpOICTBA: 3JIEKTPOCKOTI,
419 ANEKTPOMETD, ANEKTpOCTaTUYECKas 3aIuTa,
o 3a3eMIIeHHe ANIEKTPONPUOOPOB, KOHJEHCATOoD,
KCEPOKC, CTPYUHBIN IPUHTEP
[TpakTrueckue padoThl. M3amepenue 31meKTpoEMKOCTH
4.1.10
KOHJIEHCAaTOpa
#H#Par#HIIOCTOSHHDBIN DJIEKTPUYECKUN TOK. TOKU B
PA3JIMYHbLIX CPEJAX
YcnoBus CYIIECTBOBaHUS MIOCTOSIHHOTO
421 3JIEKTpUUECcKOro Toka. Mcrouynuku toka. Cuiia Toka.
ITocTostHHBIN TOK
4.2
4.2.2 Hanpsokenne. 3akon OMma ais ygacTka Lienu
423 DIIEKTpUYECKOe COIIPOTUBJIICHHUE. VY aensHoe
o CONIPOTHUBIICHUE BEILIECTBA
424 [locnenoBarenbHoe, mapajuieibHOE,  CMEUIaHHOE

COCANUHCHUC ITPOBOIHUKOB




4.2.5

PabGora »amektpuueckoro Ttoka. 3akoH Jxkoyms —

Jlenna

4.2.6

MOI_]_[HOCTBSJIGKTpI/I‘-IGCKOFOTOKa

4.2.7

anekTponBwkymas cuia (mamee — DIC) wm
BHYTPCHHCC COIIPOTHUBJICHUC HCTOYHHUKA TOKa.
3akoHOMa IS 0IHOM (3aMKHYTOI)

uekTprueckonnenu. Koporkoesambikanue

4.2.8

DNEeKTpOHHAs TPOBOJAUMOCTh TBEPABIX METAJUIOB.
3aBUCHMOCTh  COMPOTUBIICHHS] ~ METANIOB  OT

Temieparypbl. CBEpXIpoOBOIUMOCTh

4.2.9

OnekTpuueckuid  TOKk B Bakyyme. (CBoiicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[MonympoBoaauku. CoOCTBEHHAass W  TpPUMECHAS
MPOBOJIMMOCTh  TIOJIYMPOBOTHUKOB. CBOMCTBA P-N

nepexona. [loympoBoTHUKOBBIE TPHOOPHI

4.2.11

DIIEKTpUYECKHAN TOK B JJIEKTPOJINTAX.

DIIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIeKTpuYecKuil TOK B razax. CaMOCTOSTENbHBIN U
HECAMOCTOSITENIbHBIN paspsia.
PaznuynbleTUNBICAMOCTOSATEILHOTOpa3psiaa.

Mounuus. I1nazma

4.2.13

TexHuyeckue yCTpONCTBA: aMIlepMETp, BOJBTMETP,
peocTaT, UCTOYHHUKH TOKa, 3JIEKTpOHArpeBaTesbHbIC
npuOopHI, AJIEKTPOOCBETUTEIbHBIE puOopHI,
TEPMOMETP  COMPOTHBJICHUS, BaKyyMHBIH JOHO.,
TEPMHUCTOPBI u dboTope3ucTopsl,

HOJ'IynpOBOI[HPIKOBLIfI JUOoJ, raJlbBaHHUKa

4.2.14

[Ipaktuyeckue paboTsl. M3yueHue CMeEIIAaHHOTO
COCJIMHEHUS PE3UCTOPOB.
N3mepenne 3/1C uctounnka ToKa U €ro BHyTPEHHETO

COIIPOTHUBJICHUL. Ha6JIIOI[CHI/Ie3HeKTpOHI/ISa

11 KVIACC

Koapasn

KoanposepsiemorosJ

IIpoBepsieMbledIeMeHTbICOACPKAHNUS




eja eMeHTa
4 SJIEKTPOAUHAMUKA
#H#HPar###MAT HUTHOE I10JIE. JIEKTPOMAT'HUTHAS MHIY KA
ITocTosiHHBIE MarHuTHI. Bzaumoeiicteue
431 MMOCTOSTHHBIX MAarHUTOB
MarnutHoe nosie. BeKTop MarHuTHOW HHIYKLHH.
[IpuHnun cynepno3unuu. JluHMM MarHUTHOM
432 WHTYKITUH.
KaprunaannHuiiMarHUTHOMHWH TyKIIUUITOJISATIOCTOS
HHBIXMarHuTOB
MaruauTHO€E noJjie mTpoBOJAHMKA ¢ TOKOM. KapTtuna
JUHUN TOJS JUTMHHOTO TPSIMOTO TMPOBOJHHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJHUKA, KATYIIIKH C
TOKOM. OneiT Opcrena.
B3anmoaencTBUENPOBOJHUKOB C TOKOM
4.3.4 Cuna Amrmepa, €€ MOIy/b U HapaBJICHUE
Cuna JlopeHma, €€ MOAyldb W HampaBJCHUE.
4.3.5 JBrkeHue 3apsHyKeHHOM 4acTHUIbl B OJTHOPOJHOM
4.3 MarauTHoM moJjie. PaboracuisiJlopeniia
4.3.6 SIBIIeHMEINTEKTPOMAT HUTHO MMH YK M
4.3.7 IToToKkBEKTOpaMarHMTHOMHUHTYKIIMH
OJIC wuHaykuuu. 3aKOH AJIEKTPOMArHUTHOM
4.38 uHaykuuu dapanes
Buxpeoe anexkrpuueckoe nojue. IC uHAyKIMN
439 B INPOBOJHUKE, ABWXKYILEMCS IOCTYNATEIbLHO B
OJTHOPOJTHOM MAarHUTHOM TI0JI€
4.3.10 [IpaBunoJlenna
NunykrtuBHOCTh. fBnenue camounaykuuu. SC
4311 CaMOMHIYKIINHT
4.3.12 OHeprust MarHUTHOTO TOJIS KaTYyHIIKH C TOKOM
4.3.13 OJEeKTpOMAarHUTHOEIOJIE
TexHuueckre ycTpONCTBA: MOCTOSHHBIE MarHUTBHI,
4.3.14 JJIEKTPOMArHUTBI, JIEKTPOABUIATENL, YCKOPUTEIN

OJICMCHTAPHBIX YaCTHUL, MHAYKIIMOHHAA I1CYb




[Ipaktuyeckue paboThl. M3ydueHHMEe MarHUTHOTO

TOJIs1 KaTYILIKU ¢ TOKOM. VccnenoBanue IecTBUs

4.3.15 IIOCTOSIHHOTO MAarHWTa Ha paMKy C TOKOM.
HccnenoBanuesBICHUSAIEKTPOMAr HATHOMMHTYK
807051
5 KOJIEBAHUS 11 BOJIHBI
##HPart#MEX AHUYECKUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHM S
KonebarenpHas cHCTEMa. CBo0OOTHEIE
5.1.1 KoJieOaHwusl. lapmonnueckue KoJIeOaHusl.
[Tepuon, yactoTa, amriutyna u azaxkonedanmit
5.1.2 [IpyxxunnbliiMasTHUK. MaTeMaTHYeCKUMMas THUK
YpaBHeHue TapMOHWYECKUX KoJIeOaHU .
5.1.3 Kunemarnueckoe M JIMHAMHYECKOE ONHCAHHE
K0J1€0aTEIbHOr0 IBMKEHUS
[IpeBpamienne »HEpruM TpPH TAPMOHHYECKHUX
koieOaHusx. CBS3b aMIUTUTYAbl KojeOaHUM
>-1.4 FICXO/THOH BETMYHHBI C AMILTUTYaMHU KOJIeOaHHit
€€ CKOPOCTH M YCKOPEHUS
KonebarenpHbIi KOHTYP. CBoOogubie
51 AJICKTPOMArHUTHBIC KOJIeOaHUsI B HACATILHOM
' KoJieOaTeIbHOM KOHTYpeE.
>13 AHaJIOTHAMEKTyMEXaHUIECKUMHU H
AJIEKTPOMArHUTHBIMUKOJICOAHUSIMH.
®opmynaTomcona
3aKOH COXpaHEHHS DHEPrud B  HJICATLHOM
>16 K0J1e0aTeIbHOM KOHTYpe
BoiHykneHHbIE ~ MEXaHMYecKue  KojeOaHus.
5.1.7 Pe3onanc. Pe3onancHas kpuBasi. BeiHYXIE€HHbIE
ANEKTPOMArHUTHBIE KOJEOAHNS.
IIepemeHHbII TOK. CuHyconganbHbIi
5.1.8 .
MEPEMEHHBIN TOK.
MouiHOCTh EPEMEHHOTO TOKA. AMIUIMTYIHOE U
5.1.9 JNEUCTBYIOLIEE  3HAUEHHWE  CUJIBI  TOKA U

HAITPAKCHUA




Tpanchopmarop. IlpouwsBoacTBo, mepemada u

norpedieHne ANEKTPHUUECKON JHEPTUH.
DKOJIOTHYECKHE PUCKH TpPHU  MPOU3BOJICTBE
>110 3JIEKTPUYECKOi SHEpTHH. KynbTypa
UCII0JIb30BAHHSI ANEKTPOIHEPTUU B
MOBCEIHEBHON KU3HHA
Texauueckue yCTpOHCTBA: ceiicmorpad,
>111 NICKTPHUUYCCKUI 3BOHOK, JIMHUH AJICKTPOIIEpeaad
[MpakTrueckue paboTHI. HccnenoBanue
3aBUCHMOCTH TEPUOJAa MANBIX KOJCOaHUH Tpy3a
511 Ha HUTH OT [UIMHBI HUTH W Macchl TIpy3a.

UccnenoBanme NEpEMEHHOTO TOKa B OCIHU U3
MOCJICOBATEIILHO COEAUHEHHBIX KOHOCHCATOpa,

KaTyIIKU U PE3UCTOpA

5.2

#H##PartH#HMEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHn4deckue BOJIHEI, YCIIOBUS

pacnpoCcTpaHEeHUS. ITepuon. CxopocThb
>21 pacTpOCTpaHeHHs M JUIMHA BOJHEL Ilomepeunsbie

U TIPOJ0IHHBIEBOJIHBI

###Par###  Unrtepbepenmus u  audpaxiys
222 MEXaHUYECKUX BOJH

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.
>23 BricoTta Tona. TeMOp 3ByKa

DNEeKTPOMarHUTHBIE BOJHBI. Y CIOBUS U3ITyYCHHUS

3JIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTanus
>2.4 BEeKTOpoB E, B 1 v B 2J1€KTpOMarHuTHO# BOJIHE B

BaKyyMe

CBoiicTBa AJIEKTPOMArHUTHBIX BOJH: OTPaKEHUE,

penoMIIeHHE, ToJIIpU3alIus, TuQpaKims,
5.2.5

uHTepdepeHIus.

CKOpOCTBIIEKTPOMArHUTHBIXBOJTH

[llkana >MeKTPOMArHUTHBIX BOJIH. [IpuMeHeHue
526 ANIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
507 [IpuHOMOBI ~ paguMoCBsi3M U TEJICBUACHUS.

Pagnonokanus.




DIIeKTPOMAarHUTHOE3arpsI3HEHUEOKPYKAIOIIeCp

enbl

5.2.8

TexHuueckue yCTpOMCTBA: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YIbTPa3ByKOBas IUAarHOCTHKa B
TEXHUKE M MEIMIMHE, Pajnap, pPajiuoONpUEMHUK,

TENEeBU30p, aHTeHHA, TesedoH, CBY-meun

5.3

H##HtPar#H#HOIITUKA

531

[IpsmMonmHEHOE pacnpoCTpaHEHUE CBETa B

OJHOPOAHOM cpene. JIyucBera

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPAKEHHUS CBETA.

[TocTpoenne n300paXkeHuii B IJIOCKOM 3epKajie

5.3.3

[Ipenomnenne cBeta. 3aKOHBI MPETOMIICHHS CBETA.

AOGCOIOTHBINIOKA3aTENbIIPETIOMIICHUS

5.34

IToymHoe BHYTpeHHEE oTpaskeHue. [IpenenbHblid yroma

MOJTHOTO BHYTPEHHETO OTPaKECHUSI

5.3.5

Hucnepcusi  cBera. CIIOXKHBIM CcOCTaB  0eyoro

cBeta. LBer

5.3.6

Colwuparomue U paccerBarOIIUe JUH3BL. TOHKas
nuH3a. DokycHOoe paccTosHME M ONTUYECKas
cuia TOHKOW JmH3bI. [locTpoenne n3o00pakeHui
B coOMpamOIMX U pPaCCEUBAIOIIUX JIMH3aX.
®opmysia  TOHKOM  JIMH3BI. VYBenuuenue,

aBaEMOEINH30H1

5.3.7

Hpe,I[GJ'IBIHpI/IMeHI/IMO CTHFGOMGTpH‘ICCKOﬁOHTHKH

5.3.8

WNurepdepennus CBeTa. KorepenThsie
UCTOYHUKHU. YCJIOBUS HAOMIOACHHUS MAaKCHMYMOB
U MHUHHMYMOB B HHTEP(EpPEHIIMOHHON KapTUHE

OT IBYX CI/IH(baSHLIX KOI'CpCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakmus csera. JudppakunoHHas pemerka.
VYcnoBue HaOMIOAEHUS TJaBHBIX MaKCHUMYMOB

npu mnajacHuu MOHOXPOMATUYCCKOIO CBCTA Ha

TU(QPaKIUOHHYIO PEHIETKY

5.3.10

HO.HSIpI/BaI_II/IHCB €Ta

5.3.11

TexHudyeckue  ycTpoWCTBa:  OYKM,  JIyIa,




¢doroanmnapar, IIPOEKIIMOHHBIN anmnapar,
MHUKPOCKOII, TEJECKOI, BOJOKOHHAs OIITHKA,

T(pakMOHHAs PEIIETKA, OJISIPOUT

5.3.12

[IpakTnueckue pabotbl. M3mepeHue mnokasarens
IIPEIOMIICHUS. HccnenoBanue CBOIICTB
M300pakeHU B JIMH3AX.

Hab6mnronenunenucnepcumnceera

3JIEMEHTHI CIIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'panuisl MIPUMEHUMOCTH KJIACCUYECKOHN
MEXAHUKU. [Tocrynatet TEOPUU
OTHOCHUTEJIBHOCTU:  MHBAPUAHTHOCTH  MOJYJIS
CKOpOCTM  CBE€Ta B  BaKkyyme, IPUHIUII

OTHOCHUTEJILHOCTH DHUHIIITEHHA

6.2

OTHOCUTENHLHOCTD OJHOBPEMCHHOCTH.

3aMeJIJ'IeHI/Ie BPEMCHHU U COKpAIICHUC NJIWHBL

6.3

DHEprus U UMITYJIbC CBOOOHOM YaCTHIIBI

6.4

CBA3pb Macchl C DJHEPrUel U UMIYJIbCOM
CBOOOIHOM YaCTHUIBL

DHEPrusnoKOsCBOOOTHONYACTHIIHI

KBAHTOBAS ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. dDopmyna Ilnanka cBsi3U H>HEPruu
doToHa € ero 4yactoTol. DHEpruss U HMILYJIbC

dboToHa

7.1.2

OtkpeiTue u  wuccienoBanue  ¢Gororddexra.

Omnpitel A.I'. Ctonetosa. 3akonsioTorddexra

7.1.3

VYpaBHenne OiHmTeiiHa i GoTodddekra.

«Kpacnas rpanuna» porosddekra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeOGeneBa

7.15

XUMHYECKOoeaeICTBUECBETA

7.1.6

Texuudeckue YCTpPOUCTBA: (OTO3IEMEHT,

Q)OTOHaT‘II/IK, COJIHCYHasA 6aTapes[, CBETOJHO

7.2

CTPOEHHME ATOMA

7.2.1

Mopens atoma Tomcona. OmbiThl Pesepdopaa mo




HCCIICAO0BAHNIO CTPOCHHUA aTOMaA. HJIaHeTapHaﬂ

MOJCJIb aTOMa

7.2.2

[Toctynatel bopa. M3mydeHue u mOrjolieHue
(GOTOHOB IpH MEepexojie aToMa C OJHOTO YPOBHS
Hepruu Ha apyro. Bunel cnekrpos. Crektp

YPOBHEW 3HEPrUU aToMa BOAOpOJa

7.2.3

BonHoBeIe cBolicTBa yactull. Bonnsl ne bpoitns.
KopnyckynsipHo-BonHoBOM Ayanusm. Judpaknus

OJICKTPOHOB Ha KpuCTaJlJIax

7.2.4

CronTanHoe n BBIHYXXJICHHOC H3JTyUCHHUC.

YeTpoicTBO M MPUHIIUTT PaOOTHI Jiazepa

7.2.5

TexHn4ecKkne ycTpouCTBA: CIIEKTPAIBHBIN aHAIN3

(cnexkTpockom), J1a3zep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habmonenue

JMHENYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoabl HaOIIOAECHUS u pEerucCTpaIyu

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE paIOaKTUBHOCTH. OnbITHI
Pezepdopna 1o OTIpE/IETICHUIO cocTaBa
panuoakTuBHOro wu3nydeHus. CpolicTBa anbda-,
Oera-, ramMMma-u3iIy4eHus. Brusiaue

paaruOaKTUBHOCTH HaA JKHWBBIC OPraHU3MbI

7.3.3

OTkpbITHE TPOTOHA U HeWTpoHa. HykinonHas
Monenp sapa leilzenbepra —  lIBaHEHKo.

Sapsnasanpa. Maccopoeuncnosapa. M30Tomnsr

7.3.4

Anbda-pacnaa. DIEKTPOHHBIA M MO3UTPOHHBIN
Oera-pacrmaj. l'amma-uznyuenue. 3akoH

paaAnOaKTUBHOI'O paciiaaa

7.3.5

OHeprusi CBA3M HYKIOHOB B sape. SnepHble

cuiibl. Jledekt macchl siipa

7.3.6

H,I[epHBIC pCaKkuuu. Z[eJ'IGHI/Ie 1 CUHTC3 SAJACP

7.3.7

SnepHblii  peakrop. TepMOSAECpHBI  CHHTES.

HpO6HCMBI " NCPCIICKTHUBBI H,Z[CpHOfI OHCPTCTUKU.




DKOJIOTUYECKUEACTIEKTHIAIEPHONIHEPT € TUKHI

7.3.8

OnemeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.

DOyHIaMEHTAIbHBIE B3aUMOIEHCTBUS

7.3.9

TexHuueckue yCTpoWCTBa: JO3UMETP, Kamepa

Bunibcona, sinepHsbiif peakTop, aroMmHas oomb6a

7.3.10

[IpakTnueckue pabotel. MccienoBaHue TpeKoB

gacTul] (1o rOTOBBIM (oTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3anoro neba. Co3Besnus, sipkue 3BE3NBI,

IIJIaHETHhI, UX BUJIUMOC IBUKCHHUC

8.2

Conneunas cucrema. [lnaneTsl 3eMHOHM Tpynmbl.
IImaneThI-TUTAHTE U UX CITYTHUKH, KapJIMKOBBIC

mwrageTsl. MasbleTe1aCoTHEYHOMCUCTEMBI

8.3

Connne, dortochepa u armochepa. ComHeuHas

AKTHUBHOCTH

8.4

Ncrounuk sneprun CoJiHIIA U 3BE3]T

8.5

3BE31bI, UX OCHOBHBIE XapAaKTEPUCTUKU: Macca,
CBETUMOCTb, pamuyc, TeMIIeparypa, ux
B3aMMOCB3b. /[narpaMmMa «CreKkTpabHbIN Kilacc —
CBETHUMOCTE. 3BE3 bl TJIAaBHOU
MOCJIEA0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca —
CBETUMOCTH» TUISt 3BE3NT TJIaBHOM

IIOCJICA0BATCIIBHOCTU

8.6

###Par###BayTpenHee CTpOCHHE 3BE3I.
CoBpeMeHHbIE TPEACTABICHUSI O MPOUCXOKICHUN

u sBorony CoJtHIA U 3BE31. DTalbDKU3HU3BES]

8.7

Mneunsii Ilyre — Hama ["anakruka. CrinpaibHas
CTpyKTypa l'amakTuku, pacrpeneiacHue 3BE3N,
rasa u nslau. [lonoxxenue n neuxxenue ComnHua B
lNanaxTuke. ITnockas u cdepuueckas

noacucTemsol I'amakTuku

8.8

Tunel ramaktuk. PaguorajakTUKH U KBa3aphl.

UYépuble AbIpHI B SApax ralaKTHK

8.9

Bcenennas. Pacmmpenne BceenenHoil.  3akoH




Xab0na. PaszOeranue ramaktuk. Bospact u

panuyc BcenenHol, Teopuss bonpmoro B3phiBa.

Monens «ropsiuen Bcenennoin».

PenukroBoensnyuenne

Macrabnas CTpYKTypa Bcenennoil.
8.10 MeraranakTHka. Hepewénneie PO OIIEMBI

ACTPOHOMUH
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