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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3zoBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom (¢enepaiibHONM paboyeil mporpaMMbl BOCHUTAHUS U
KOHIICTIUU TIpenojaBanusi yuyeOHoro mnpeaMera «Pusnka» B 00pa3oBaTelbHBIX
OpraHu3alusiax Poccuiickon QOenepanny, peanu3yrmmnux OCHOBHBIE
o0paszoBaTeIbHbIE TPOTrPAMMEI.

Conepxanue mporpaMMmbl 10 (u3uke HampaBieHO Ha (HOpMUPOBAHUE
€CTEeCTBEHHO-HAYyUYHOU KapTUHBI Mupa oOy4daromuxcs 10—11 kiaccoB mpu 00yueHUun
ux ¢uzuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEITEIHLHOCTHOTO IMOIXO/IA.
[Tporpamma no pusuke coorBercTByeT TpedoBanusIM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, TIPEAMETHBIM U METaIlPeIMETHBIM pe3yiIbTaTaM OOYyYEeHUs, a TaKXKe
YUHUTHIBAET HEOOXOJMMOCTh pEaM3allMU MEKIPEIMETHBIX CBSI3ed (U3UKH C
€CTEeCTBEHHO-HAYUYHBIMU YYEOHBIMU MpeaMeTaMu. B Hell onpenenstoTcss OCHOBHBIC
e u3ydeHus (GU3MKK Ha YPOBHE CpeIHEro oOIIero oopa3oBaHus, MIaHUPyeMbIe
pe3yNbTaThl  OCBOGHMS Kypca (U3UKHU: JIMYHOCTHBIE, MeETaIlpeIMETHbIE,
npeaMeTHbIC (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKH Ha 0a30BOM YPOBHE, B

TOM YHMCJIE PEeIMETHBIE pe3yIbTaThl M0 TOJaM 00y4eHHUS;

e cozepxanue yueOHoro npeamera «duszmka» mo rogam oOydeHuUs.

dusrka Kak Hayka o Haumbosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIBKY (DH3UYECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3y4YaeMbIX XHMHEH, OMOJIOTHEH,
bu3mdeckoii reorpadueri um acTpoHoMmmei. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHHne  (U3MYECKUX 3HAHUW  ONpelIeNsieT XapakTep W pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJOTUHN B cpepe IHEPTEeTUKH, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHHs HOBBIX MaTEpUANIOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenue
(¢u3UKU BHOCUT OCHOBHOM BKJIaJ] B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KaPTHUHBI
Mupa oOydJarommxcs, B (OPMUpPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ]
MMO3HAHUS TIPU BBITTOJTHEHUU UMH YYEOHBIX HCCIIEIOBAHUM.

B ocHOBY kypca hu3uKy 1151 ypOBHS CPEHETO 00111eT0 00pa30BaHMS MOJI0KEH
pAI Uaeh, KOTOPbIe MOYXKHO PAaCCMAaTPUBAThH KaK MIPUHIUIIBI €r0 MOCTPOCHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuali U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
(u3MKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU NPOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢uszuku npeamnoaraet 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTMYECKUX IMPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJOTMYECKMM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3zoBaHus SBIAIOTCSA (uU3Mdeckue Teopuu ((popMupoBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJu (yHIaMEHTAIbHBIX 3aKOHOB H
IPUHIUIIOB B COBPEMEHHBIX IPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, 111 ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUI U IIPOLIECCOB).

CHUCTEeMHO-/IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YYaronuxcs.
Jl1s1 6a30BOT0O YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMbI (PPOHTATHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IIPOTrpamMme
no ¢u3zuke oOBEIMHEHBI B OOLIMI CIUCOK YYEHHYECKUX MPAKTHUECKUX padoT.
Bbinenenne B yka3aHHOM MepedHe Ja0OpaTOpPHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCS] YYACTHUKAMM 00pa30BaTENBHOIO Ipoliecca
UCXO/sl U3 OCOOCHHOCTEH IMJIaHUPOBAaHUS W OCHalleHHs kabunera ¢usuku. [lpu
3TOM oOOecrneunBaeTcs OBJIAJACHHE OOYYAarOUIMMUCS YMEHHMSIMHU IPOBOJIMTH
KOCBEHHBIE HM3MEPEHMs, HCCIEAOBAHUS 3aBUCUMOCTEN (PU3NYECKHUX BEJIIMYUH U
IIOCTAHOBKY OIIBITOB IT0 IIPOBEPKE MPEI0KEHHBIX THIIOTES.

bonpmoe BHUMaHuE yAeIsIeTCS PELICHUIO PACUETHBIX U KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM J171s1 pacUETHBIX 3a7a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoli MOJENbIO, TO3BOJSIOUINE TNPUMEHSATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KakK M3 OJHOIO pasjesia Kypca, TaK M HWHTETPUPYsS 3HAHUS W3
pa3HbIX pa3zenoB. [ KauyecTBEHHBIX 3a/1a4 IPHUOPUTETOM SIBJIAIOTCS 3aJaHUS Ha



OOBSCHEHHE MPOTEKaHUsI (PU3MYECKUX SIBJICHUNH U MPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyronue BbIOOpa (U3WYECKOW MOJENu sl CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpedoBanusmu GPI'OC COO k maTepruanbHO-TEXHUYECKOMY
oOecrieyeHuto y4eOHOro mpoiecca 0a30BbIi ypOBEHb Kypca (PU3UKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMS JOKEH HM3y4aThCs B YCJIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LHUKIA. B xabuHeTe (PU3MKH JOIKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBAaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme [0
(¢u3MKe yUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JlemoHCcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHLIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  0OECleurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpALMM IS
UCCJICIOBAHUS  U3Y4YaeMbIX SIBJICHHMH M  TPOLECCOB, OMIHUPUYECKUX U
(dyHIaMEeHTaJbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o00OpynOBaHUE HJisi YYEHUYECKUX MPAKTHUUECKHX pabdoT
dopMupyetcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemaTHUecKue KOMIUIEKTHI
7abopaTopHOro O0O0OpPYAOBaHUS JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BAaHUM AHAJIOTOBBIX M LHU(POBBIX MPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IM(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCS:

e (opMHpOBaHHE HHTEpeca U CTpEeMJIEHHA OOydaroUuuxcsi K HaydyHOMY
U3YyYEHUIO TMPUPOABI, PAa3BUTHE HX MHTEUIEKTyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJICTABICHUNA O HAYYHOM METOJIE MMO3HAHUS U (POPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepuH M PyH/IaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (¢dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCIOJIb30BaHUEM
(¢u3nYecKX 3HaHUN U HAYUHBIX IOKA3aTENIbCTB;

e (dopMUpOBaHHE NPEICTABICHUNH O poiu (U3MKHU Uil Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1eiedl o0ecrneynBaeTcsl peluleHueM CIEIYIOIUX 3a/1ad B

nporecce U3yyeHus Kypca GU3MKHU Ha yPOBHE CPEAHETO 0011Iero o0pa3oBaHus:

e TpUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHSAX, BKIIOYAsl MEXAHHMKY, MOJEKYSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3NKHU;



e (QopMHpOBaHME yMEHUW MPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsICHEHUs (PUBMYECKUX SBJICHUM B TPUPOJE U 1 MPUHATHS
IIPAKTUYECKUX PELICHUU B IIOBCEIHEBHOM KU3HU,

e OCBOEHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
¢uznueckoll MoOnenbo, 3a/ay, MOAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue GU3NUECKOW MOJEIIH, aJIEKBAaTHON yCIOBUSAM 3aa4u;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CAMOCTOSITEILHOTO TUTAHUPOBAHUS W TPOBEIACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIENICHHs] TOCTOBEPHOCTH MOJIYYEHHOT'O pe3yibTaTa;

e CO3[IaHUE YCIIOBUMN JJIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOMN JEATEITbHOCTH.

Ha wusyuenune ¢usuku (0a30BbIi ypOBEHB) HAa YPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepeyYeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX paboT SBISETCA PEKOMEHJOBaHHBIM, YUUTENIb JIE€NAaeT BBIOOD
POBEJICHUsT JIA0OPATOPHBIX pabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®uszuka — Hayka o mnpuponae. HayuHeie MeTOABI IIO3HAHUS OKPYKAIOLIETO
MHpa. PoJib 3KcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (U3MYECKUX SIBIEHUH M mpoueccoB. HaydHble rumotessbl.
duznyeckrue 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMHUPOBAHUU COBPEMEHHON HAyYHON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanoroBele U UU(POBBIE H3IMEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBMxeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBI KOOPJMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTEil.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMsS, MNYyTH U TNEpeMEIICHUA
MaTepUabHON TOYKH OT BPEMEHH.

CBobOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmHeitHoe gerxeHue. JIBrkeHne MaTeprualibHONW TOYKH MO OKPY>KHOCTH
C TOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasg CKOpPOCTh, JTUHEHHAS CKOPOCTb.
ITepuon u yactora oOpamieHus. LleHTpocTpeMHUTEILHOE YCKOPEHUE.

TexHu4Yeckne YCTpOMCTBA M NPAKTUUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJIOB, LICMTHBIE U PEMEHHBIC TTEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALM KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[IpeobpazoBanne IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue nBwkeHus Tena, OpPOIIEHHOTO MO YyrioM K TOPH30HTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHusi CBOOOJHOrO MaieHHs.

Hanpagnenue ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOMIEHHUS MEXAY HNYTSIMH, MPONICHHBIMM TEJIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOU HYIIIO.

N3ydeHune nBUXKEHUS 1IapuKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIeHHOT0 TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3akoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA 11711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Tsbkectd. IlepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHus1). Cuna tperus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koadduument tpenus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU TeJa B KUIKOCTU WUIIU Ta3e.

[TocTynarenpHOE U BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
pPaBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOWCTBA M MNPAKTUUYECKOE MPUMEHEHUE: MOAIINITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIINUX TEN.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U MAJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

HccnenoBanue yciioBUM pPaBHOBECHS TBEPAOTO TENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpHAIbHBIX TOYEK.
NMnynbC Cunbl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON DHEPTHH.

[TorennumanbHas SHEPTHUS. [ToTenuuanbHas SHEPrus yIpyro
nedopMupoBaHHOM NIPYKUHBIL. [loTeHIIMaNbHAs YDHEPTHUsI TeJla BOJIU3U MOBEPXHOCTH
3emMiu.

[ToTeHnuanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpAaHEHHUSI MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWcTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yueHne aOCOMIOTHO HEYNPYroro yjaapa € MOMOUIBI0 JBYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MouiekyisipHasi pU3NKa U1 TEPMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOW TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwkeHue. Juddysus. Xapaktep ABUKCHHUS W
B3aUMOJICMCTBUS YaCTHI] BenlecTBa. MOJIENIM CTPOCHUS Ta30B, XUJIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE ATHUX Mojiesieil. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana Temneparyp
Llenbcus.



Mopgens upeanbHoro raza. (OCHOBHOE  ypaBHEHME  MOJEKYJISAPHO-
KMHETUYECKOW TEOpUU HJACATbHOTO raza. AOCONIIOTHas TeMmmepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['pauueckoe mpencTaBI€HUE M3O0MPOIIECCOB: H30TEPMa, H30X0pa,
nzo0apa.

TexHuueckue yCTpOHMCTBA W MPAKTUYECKOE NPUMEHEHUE. TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COETUHEHUM.

OnbiThl 0 TUDPY3UN KUIKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, 1aBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

NccnenoBanne 3aBUCUMOCTU MEXKAY MMapaMeTpaMu COCTOSTHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoOuHamMuKu

TepMmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U cIOcOOBI €€ m3MeHeHus. KonmuecTBo TermnoTel U pabota. BHyTpeHHss
JHEprus  ONHOATOMHOIO  MJAEAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JA€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 06 aamabatHom mpomecce. [lepBhIii 3aKOH TEPMOJAMHAMUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOIAMHAMUKH K wm3ompolieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpatumMocTs mpolieccoB B IPUPO/IE.

TermoBele  MammHbl.  [IpyHOMIIBIL  OEWCTBUA — TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEPTUM B TEIUIOBBIX MammHaX. Kod(pGdUIMEHT TMOoJIe3HOTOo
nenrcTBus TerioBo MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudyeckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: JBHUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAUIBHHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTPEHHEW SHEpruu Teia MpPH COBEPLIEHUH pPadOThI: BBUIET
npoOKkH U3 OYTBUIKM TOJ JEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHuUs (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja Mpu Terionepeaaye.

OnbIT 0 a1MadaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsI BHYTPEHHETO CrOpaHusl, pEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusa eeujecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHASA U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YxaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIKS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuaibl. llnaBineHue wu
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasinenus. Cyonnmanus.

VYpaBHeHue TemioBoro OaitaHca.

TexHnueckne yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJy4YEHHs] COBPEMEHHBIX MaTEpPUAJIOB, B
TOM YHCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM J1aBJICHUU.

Crioco0bl U3MEpEeHUs BIaKHOCTH.

Habmronenune HarpeBaHus U IUIaBJIEHUS KPUCTAJIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUcTaJlIoB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 0THOCUTEIBbHOM BIAKHOCTH BO3/1yXa.

Paznen 4. JinekrpoanHaMuKka
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. DNeKTpUuecKui 3aps. J{Ba Buaa s31eKTpUUYECKUX 3apsiI0B.
[IpoBoAHMKH,  JOUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
AIEKTPUYECKOTO 3apsaa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsI.
Onektpuueckoe 1mone. Hanpsk€HHOCTh  3nekTpuueckoro mojs.  [IpuHiun



CYIIEPHO3ULUU DIIEKTPUUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocraruueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMAIIOB.
[IpoBOJHMKM W AWAPIEKTPUKH B AJIEKTPOCTATHYECKOM Toje. Jludnexrpuueckas
MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUUECKas 3alluTa, 3a3eMJICHHE HIIEKTPOIpPHOOPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M IPUHIMUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOJIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuuecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCcaTopa OT IUIOLIAau
IJJACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne a1eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYLIECTBOBAaHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa LEMu.

DNEKTPUYECKOE COMPOTUBJIECHUE. Y AEIbHOE COMPOTUBIEHUE BEIIECTBA.
[TocnenoBaTrenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3eKTpruueckoil 1enu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAsT ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMrnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYeCcKuil TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobOcTBeHHas 151 MIPUMECHAS MIPOBOJANMOCTh
MoynpoBoAHUKOB. CBolicTBa p—n-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3S.



DJIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [LInazma.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP CONPOTUBIICHHUS], BAKYYMHBIN JTHOJI,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN AMO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HApsIKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS LUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHUE TPOBOHUKOB.

[IpsmMoe wu3MepeHue dIEKTpoABMKYLIEH cuibl. KoOpoTkoe 3ambIKaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBJICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii akcnepumenm, 1abopamoprsie pabomol

N3ydeHne cMemanHoro COeIMHEHNs PE3UCTOPOB.

N3Mmepenune 37eKTpOABMKYILEN CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 6a3oBoro ypoBHsa B 10 Kiiacce OCYIIECTBISIETCS C
Y4ETOM COJAEPXKATEIBHBIX MEXKIIPEAMETHBIX CBS3€M C KypcaMH MATEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3YyYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBIICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TeopHsi, HAONIOJEHNE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOI€NIb, H3MEPEHHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: Mmexanndeckoe NBIKEHUE B JKMBOW mpuponae, auddysus, ocMoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILIOBOE PABHOBECHE),
AJEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHASL MAacCa, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U Ta30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
raJbBaHUKa.

l'eoepacghus: B1aXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHHs] B TEXHUKE, IOJUIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropaHusi, naposasi TypOuHa, ObBITOBOM XOJOJIUIBHUK, KOHIULUOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AJEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoauHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHbIE MarHuThl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUMH. [[pUHIUIT CyNIepHO3UIIMU MAarHUTHBIX TMOJIEH.
JluHMM MarHuTHOW WHAYKIUHW. KapTMHa JWHUNA MArHUTHOW WMHAYKUIUAH TIOJIS
NOCTOSIHHBIX MAarHUTOB.

MaruutHOoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJisl JJIMHHOTO MPSAMOr0o MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaencTeue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HalpaBlieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUU. [IOoTOK BEkTOpa MarHUTHOM
UHIYKIUKU. OJIEKTPOABMXKYIIAs CWIA MWHAYKUUHU. 3aKOH BJIEKTPOMarHUTHOMU
nHaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe moJie. IDJIEKTPOABMKYIIAsS CHIA WHIAYKUHH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprus MarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO IyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX POBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBre cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM NHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIENH CHJIbI MHAYKUMU OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydeHre MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHe  KosieOaHMUs.
Napmonnyeckue konebanus. [lepuon, wacrora, amruintyaa u ($aza xosieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTreMaTHU4eCKUH MASTHUK. YPaBHCHUE TapMOHUYECKHX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOAHUSIX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHWUYECKUMH H
ANEKTpOMarHuTHeiMU  KoJebanusimu. ®dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPTUU B UJCATHHOM KOJIeOATeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BbIHYKIEHHBIE MEXaHUUYECKUE
KoseOanus. Pezonanc. BeiHYXIeHHBIEC 3JI€KTPOMArHUTHBIE KOJIEOAHNS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa U
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U NOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKHUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCMOJIB30BAHUS JJICKTPOIHEPT UM B IOBCETHEBHOM KU3HMU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONW CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3onanc mnpu mocnenoBaTebHOM —COCAMHEHUH PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojens JIMHUY JIEKTPOINEePEIauu.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

UccnenoBanne 3aBUCMMOCTH TIEPUOJIa MAJbIX KOJIE€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH M MaccChl Tpy3a.

UccnenoBanue nepeMeHHOTO TOKA B IIETH U3 MOCIEI0BATEILHO COSAUHEHHBIX
KOHJIEHCATOpa, KaTYIIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

Mexannueckue BOJIHBI, ycCJIOBHS pacrnpoctpanenus. I[lepuona. CxopocTb
pacripocTpaHeHusi W JyiMHA BoOJIHBL. [lomepeyHbie W TPOJOJIBHBIC BOJIHBI.
Nurtepdepenius n qudpaxims MeXxaHMIeCKUX BOJIH.

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

DONEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JIyUYECHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuentanusi BektopoB E, B, V B anekTtpomaruutHoit BoiHe. CBOMCTBA
AIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, TOJspu3anus, AudpaKius,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JIE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckre yCTpOWCTBA M MPAKTHUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

HaGmronenne oTpakeHusI ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniiny u Audpakiinu MEXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HabGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJIeOaHUI.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIIEHUE,
noJiipu3anus, 1udpaxius, HHTepdepeHuns.

Tema 3. Onmuxa

l'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHoOuU cpene. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

Otpaxkenue cBeta. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue n300paxkeHUi B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. I[IpenenbHbId yroja TMOJHOTO
BHYTPEHHET0 OTPaKEHUS.

Hucnepcust ceeta. CinoxHbIi cocTaB 6enoro ceeta. LIBerT.

Cobuparoiue 1 paccenBarolue TuH3bl. ToHkas nuH3a. DOKycHOe paccTosiHUe
U ONTHYECKasi cuia TOHKOW JauH3bl. [locTpoeHue n3o0pakeHuid B COOMPAIONIUX U
pacceuBaromux JuH3ax. @opmysia TOHKON JTUH3BL. Y BEJIMUCHHE, TaBAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPHUIECKON ONTUKHU.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBus HaOMOICHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuus cseta. JudpaxiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NAaJ€HUH MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIMOHHYIO PEIIETKY.

[Tonsspuzanms ceera.

TexHuuecknue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENWHOE pacCIpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHOe BHyTpeHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpaxuu ceera.

HaGmonenne nucrniepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TonydeHnne criekTpa ¢ MOMOIILIO0 TU(PPAKITHOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

N3mepenue nokazaresns NpeaoMIeHUs CTEKIA.



HccnenoBanue cBOMCTB M300paXKe€HUM B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpalIECHUE
JUTUHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKON YACTHLIBIL.

CBs13b MaccCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. QHCPI‘I/IH
ITOKOA.

Pazgea 7. KBantoBas pusuka
Tema 1. dnemenmul K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA C €T0 YACTOTOU. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKoHBI

dotoaddexra. YpaBHenue DiHmTeriHa st Pororddekra. «KpacHas rpaHuUIia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpoMcTBa W MPAKTUYECKOE TMpPUMEHEHHe: (POTOAIEeMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanne 3akoHOB BHeHEro ¢hoTodddexra.

CBeToauon.

Conneynas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIl.
[Inanerapnas mogmenp aroma. lloctynmatel bopa. M3nydenume u mnorsiomeHue
GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS JSHEPrHUHM Ha Jpyroil. Bumsr
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Boausl ne bpoiis. KopnyckyisipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAJIbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbIThe
paanoakTuBHOCTH. OnbITHI Pe3epdopa o onpeneneHnio coctaBa paguoakTUBHOTO
manydyeHusi.  CoiictBa  anbda-, Oera-, Tramma-uzinydeHus.  BrusHue
PaaUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeiTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
U3NydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jlepekt macchl siapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A€p.

Anepnwiii peaktop. Tepmosmepubiii cunTe3. [IpobiiemMbl W TEPCHIEKTUBBHI
AIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA.

Mertobl HAOJIIOIEHNS U PETUCTPALIUN JIIEMEHTAPHbBIX YACTHII.

dyHnaMeHTagbHbIe B3auMoAeicTBus. EqMHCTBO hrzndeckoit KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

HccnenoBanne TpeKkoOB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zien 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3BéznHoro Heba. Co3Be3nusi, spKU€ 3BE3/bI, MJIAHETHI, WX BUIUMOE
JIBIOKEHHE.

CoJiiHEUHAs cucTeMa.

Connne. ComHeuHass akTUBHOCTb. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCIIENOBATEIbHOCTH. BHYTpeHHee CTpoeHue



3B€31. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOKACHUM U dBostounn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
I'anaktuke. Tunel ranakTuk. Paguoranaktuku u xBazapsl. YEpHBIE ABIPBI B AApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranakruka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HEeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH JIs ONpe/iesieHus MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, manet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm wW  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJIOBeKa, POJib U MECTO (PU3UKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpPA, POJib (U3MUECKOW TEOPUU B
dbopMupoBaHUY MPEACTABICHUN 0 (HU3UUECKON KapTHHE MHUpPa, MECTO (PU3UUECKOI
KapTUHBI MHpa B 00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce oCymIecTBISIETCS C
y4ETOM COJAEPKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypCcaMM MaTEeMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonamus, CBSI3aHHBIE C M3yYEHHWEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAay4HbIH (akT, rumores3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMH, TPHU3HAKA TOJ00US TPEYroJbHUKOB,
OTIpeJICIICHHE TUIONIA N TIOCKUX (puryp u 00bEéMa Ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelIbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUIMYECKON PEIIETKH, CIIEKTPaIbHBIN aHAIH3.



l'eocpaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX  PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUIA.

Texnonocus: JMHUM DJIEKTPOIIEpenad, TIEHEPATOp IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pPAAAp, PAAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTeIbHbBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OMBITA JEATEILHOCTH B MPOIIECCE pean3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKTAHCKOW MO3UIIMU 00YUAIOMIETroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNyg;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hOopMHUPOBAHHOCTb POCCUNCKOM I'PaKIAHCKON MACHTUYHOCTH, TATPUOTHU3MA;

[EHHOCTHOE OTHONIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;

S) TPyA0BOr0 BOCIIUTAHUS:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3MKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHUS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAaHUE TIJI00aIbHOrO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEI0OBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HaNpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOI' O MIO3HAHMA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATH MPOCKTHYIO M UCCIAEA0BATENBCKYIO IESITEIbHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JaelcTBU:
CaMOCTOSITEIbHO  (OPMYJNIMPOBaTh M aKTyaJu3UpOBaTh  IpodJieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILENU ACATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU HX
JIOCTHOKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W  IPOTHUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBbI ¢ YYETOM aHAIN3a HMEIOIIUXCS
MaTEepUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JESITEIbHOCTh, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJIMHUPOBATH U BBIMIOJHATH Pa0OTy B YCIOBUSX PEaIbHOTO, BUPTYaJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMOICCTBHUS;
pa3BUBATh KPEATUBHOE MBIILICHUE MTPY PEIICHUH KHU3HEHHBIX MPOOJIeM.
ba3oBble ucciienoBareibCKue 1€MCTBUSA:
BJIAJIETh HAYYHOW TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSITHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY IOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUiX, B TOM YKCJIE MPU CO3[JaHUU YUEOHBIX MPOEKTOB B 00J1aCTH (HU3HKHU;

BBISIBIIATh IPUUMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJayd pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3a/Jadyll B 00pa30BaTEIBHOM
JESTeILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPUOOPETEHHBIH OIIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITCTHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUraTh HOBbIE UJIEH, NIpeJiaraTb OPUrMHAJIBHBIE TOIXO0/Ibl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOIIHUE albTEPHATUBHbBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJy4eHUS MHPOpMALUKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHaJIM3,
CUCTEMAaTH3aLlMI0 M HUHTEPIpeTalnio MHPOPMAlUU pa3IMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACcTBa HMH(MPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBAaHUI YPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M AITHYECKUX HOPM, HOpM HH(OOPMAIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXNKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEBON ayIUTOPUH, BEIONpAs ONTUMAIBHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIE YHHUBeEpPCaJIbHbIE YYeOHbIe 1eCTBUS:
OCYIIECTBIISTH OOIIIEHHE Ha YPOKaX (DU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud M  CMST4arh
KOH(JIMKTHI;



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

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JEUCTBUA IO €€ IOCTMIKEHUIO: COCTABIATH IUIAH JEHUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKJIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
pE3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLCHUBATh MWJAEU C NO3UIUU HOBU3HBIL,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTUBHbIE YHHUBepPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
(GU3MKM W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELICHHS] PACUETHBIX M KAaYECTBEHHBIX
3aj/1ay, TUTaH BBIMOJIHEHUS MTPAKTUYECKON paboThl C yYETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 33 PELICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIMA B 00IacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIATH CBOM 00Pa30BaATEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHH  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTAaTOB U
OCHOBaHU;

UCIIOJIB30BaTh NMPUEMBI peduieKCUu JJisl OLIEHKU CUTYyallud, BRIOOpa BEPHOIO
pELICHUS;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTryMEHTHl APYTHX TIPU aHAIU3E pPE3yIbTaTOB
NESTETHHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBl APYTHX IIPU aHaJM3e pPe3yIbTaTOB
NESATETBHOCTH;

NpHU3HABATH CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIIBTATOB OCBOSHUS ITPOTPAMMBI T10
buzuke 17 ypoBHS cpeaHero oOmiero oOpa3oBaHHS Y 0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATLHBIH WUHTEJICKT, TIPEIOTaratonui
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIFOYAOIIIETO CIIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HANPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOUN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETYyJIMPOBAaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE NPHHHMATh
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JCHCTBOBATh HMCXOAS M3 CBOMX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh AMOILIMOHATIBHOE COCTOSIHHE
IpYTuX, YYUTBIBATH €r0 TPU OCYUIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBaTh OTHOIIICHUS
C APYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HAa 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MPHUMEPAX POJIb U MECTO (U3UKU B (POpMUpOBaAHUU
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKON JIESITEIbHOCTH JIKOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHallbHas TOYKa, MHEPITHAIbHAS CHUCTeMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEIIO,
WJICATBHBIN Ta3, MOJACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3aay;

pacro3HaBaTh (Qpu3HUECcKue SIBICHUs (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BELIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEMHOE IBUKEHUE,
CBOOOJHOE MAaJEHUE TEJ, JBUKEHHUE MO OKPYKHOCTU, MHEPLUS, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE >KUIKOCTEH M TBEPABIX Tel,
M3MEeHeHne o0béMa Tel NpH HAarpeBaHUU (OXJaXIECHHH), TEIUIOBOE PaBHOBECHE,
WCIIApEHNE, KOHJCHCAlMs, IUIABJICHHUE, KPUCTAJUIM3alMs, KHUIIEHHE, BIAXKHOCTh
BO3/1yXa, IOBBIIIEHUE JABJICHUS Ta3a MPU €r0 HAarpeBaHWHM B 3aKPBITOM COCYZE,
CBA3b MEXIY MapamMeTpaMy COCTOSHMS ra3a B M30IPOLECCAX, ANEKTpU3ALUSA TEl,
B3aUMOJICHICTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBIXKCHUE, UCITOJIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHHME, Macca Teja, Cuia,
UMITYJIC TeJa, KHHETHUYECKasi SHEPrusi, MOTEHIIMAIbHAs SHEPrusi, MEXaHU4eCKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPH OMNHCAaHWW TMPABWIBHO TPAKTOBATh
(bU3UYECKU CMBIC MCHOJB3YEMbIX BEJIMYMH, MX OO0O3HAYEHUS U CIAUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DPU3NYECKYIO BEIMYUHY C JPYTUMH
BEJINYUHAMU;

ONUCHIBATh H3YYEHHbIC TEIUIOBBIE CBOMCTBA TEJ M TEIJIOBBIC SIBJICHUS,
UCTIONBb3Y (U3MYECKHEe BEIUYMHBI: JIaBlIEHWE Tra3a, TeMIeparypa, CpeIHss
KHMHETUYECKasi PHEPTUST XaOTUYECKOrO JABUXKEHUS MOJIEKYJ, CPEAHEKBaJIpaTUUHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JeWCTBUA TEIJIOBOIO JBUTATENS; NPHU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WUYECKU CMBICT HCMOJNB3YEMbIX BEIMYHMH, UX
00O3HAaYeHUsT W EAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(U3MUECKYI0 BEJIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYECHHBIEC JIEKTPUUECKHE CBOKMCTBA BEIIECTBA U AJIEKTPUUECKUE
ABJICHUS (IIPOIIECCHI), UCTIONB3Ys (PU3MYECKUe BETUYMHBI: DJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS,, TOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINWCAHWU TPABUIBHO TPAKTOBATh (DUIUYECKUH CMBICT HCIOIB3YEMbIX
BEIMYMH, WX OOO3HAYECHUS W E€IIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIME
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI ¥ MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXPaHEHMS MEXaHUYECKOW JSHEPIrHM, 3aKOH COXPAaHEHHsS MMILYJIbCA,
MPUHLHUIT CYNEPIO3UIUN CHJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJSIPHO-KUHETUYECKY0 TEOPUIO CTPOECHHUs BEIIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TEILUIOBOTO ABHXKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMmepaTypol, MepBblid 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHUS
JJEKTPUYECKOrO 3apsana, 3akoH KyioHa, npu 3TOM pa3nuyarh CJIOBECHYIO
GOpMyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BBIPaKEHUE U YCIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMITHI ICUCTBHSI MAIIIUH, TPUOOPOB M TEXHUIECKHUX
YCTPOMCTB; pa3nnuyaTh YCIOBUSI UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBI 1O HCCICIOBAHUIO (PU3MUECKUX SBICHUH W
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh NpodieMy/3aauy U TUIIOTE3y Y4eOHOT0 SKCIIEpUMEHTa, COOupaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000y I0BaHMSI, IPOBOIUTH OIBIT ¥ (POPMYITUPOBATH
BBIBOJIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BEJIIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(UKCHpPOBATH PE3yJBTATHI TOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOJINII ¥ TPaUKOB, JEJIaTh BEIBOIBI IO pe3yIbTaTaM HUCCIICI0BAHHMS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN MCCIEAOBAHUNA B
paMKax ydeOHOTO DSKCIEPUMEHTa, Y4eOHO-HUCCIEOBATEILCKONM U MPOEKTHOU
NEATeIbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THbIE 3aJayd C SBHO 3aJlaHHON (DU3MYECKOW MO/ENblo,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUA 33a4H
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI U (POPMYJIBI,
HEOoOXOUMBIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLICHUBATh PEATbHOCTD
MOJIYYEHHOTO 3HAYCHUS (PUBUYECKON BETUUNHBL

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKACHUM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznvecKue SIBICHUS;

UCIIOJIb30BaTh IIPU PEIICHNUN YI€OHBIX 33]]1a4 COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TIPEIACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJSpHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHHOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS TI0 (DM3MKE B MOBCETHEBHOMN YKU3HU JIJIS
oOecrieueHusi 0€30MaCHOCTH TPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTPOWCTBAMH, NI COXPAHECHUS 37I0POBbS U COOJIIOICHUS HOPM JKOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTaTh B TpylIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh pabOTy TpYyNIbl, PALUMOHAIBHO pAcCHpeleisaTh OOA3aHHOCTH H
IUIAaHUPOBATh JI€ATEIbHOCTh B HECTAHAAPTHBIX CUTYyallUAX, aJ€KBaTHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE PacCMATPUBAEMOM TPOOIEMBI.

K koHny o0yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HAa 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKU B (POPMUPOBaAHUU
COBPEMECHHOM HAay4yHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMHM, B MPAKTUYECKOM NEATEIIBHOCTH JIIOJAEH, LENOCTHOCTh U €IMHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS U3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUYCYHBIN AMEKTPUUECKUH 3apsijl, Jy4Y CBETa, TOUECUHBIN UCTOYHHUK CBETA, sAepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO siApa NP pelieHUH (PU3UUECKUX
3a1ay;

pacno3HaBath (pu3nyeckue ABICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (PM3MKU: DJIEKTPUUYECKAS] POBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, DOJEKTPOMATHUTHAs WHAYKIMS, JACHCTBME MArHUTHOrO TIONS Ha
IOPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHuTHbIE KOJEOaHUS U
BOJIHBI, NPSAMOJMHENHOE PpaclIpOCTPAHEHHE CBETA, OTPAKEHHUE, IPEIOMIICHUE,
uHTeppepeHuus, audpakuus U NOJIIpU3alMsg  CBeTa, JAMCIEPCHs  CBeTa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaANOaKTUBHOCTb;

ONMCHIBATh W3YYECHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pA3JIMUHBIX  Cpel) WU
AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOLIECCHI), HCIOJIBb3YS (PU3NUYECKHE BEIMYUHBI:
NEKTPUYECKUI 3apsll, CWJIA TOKA, 3JIEKTPUUYECKOE HAINPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLHMAJIOB, AIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHAYKIOUS MAarHUTHOro Imousisl, cwia Awmmepa, cuwia JlopeHna, MHIYKTHBHOCTb
KATYIIK{, 3HEPIUusl 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOA W 4YacToTa
KojeOaHuii B KoyieOaTeabHOM KOHType, 3aps] U cujla TOKa B IIpolecce
FapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#M, (QOKYCHOE pacCTOSHUE W
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCMOJNB3YyEeMbIX BEIMYMH, UX OOO3HAYeHHs] M €IWHUIIBI, YyKa3bIBaTh
(opMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MUYECKYIO BETMUHHY C IPYTUMH BETUYHHAMY;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCIOJbB3Ys
(u3HUecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, HEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MMOTypacnana, YHEPrus CBA3U



aTOMHBIX SIZIEp, NpPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAaHHYI (U3MYECKYIO BEJIMYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIIATH 3HaUeHUE (DU3NYECKON BEJIMUHUHBI,

aHAIM3UPOBATH (PU3MUYECKHE TMPOILIECCHl U SBJICHUS, UCIONb3Ys (PU3NYECKHE
3aKOHBI ¥ NMPUHUUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATEIBHOIO U MAPAJIIEIBHOTO
COCOMHEHUS IPOBOJHUKOB, 3aKOH Jkoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH NPSIMOJMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODWHIITEHHA ans gororddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAaHEHHUS MacCOBOIO 4ucCia, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIajia, MpU 3TOM pa3iinyaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (IpaHMIlbl, 00JIaCTH)
IPUMEHUMOCTH;

ONpeAesATh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO MOJIsi TPOBOAHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[]aBaEMOE IIJIOCKUM 3epKalioM,
TOHKOMW JIMH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEPEHMIl: IpPU 3TOM
dbopmynupoBaTh MpodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO PKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEIOAKEHHOTO 000pYI0BaHUS, POBOIUTD OTBIT U POPMYIUPOBATH
BBIBOJIBI,

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIHYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN COCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPECHUN;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIIMYUH C UCTIOIb30BAHUEM MPSMBIX
W3MEpPEHU: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJE TaOIUI] ¥ TPadUKOB,
JenaTh BBIBOJBI 110 PE3YJIbTaTaM HCCIIEI0BaHUS;

coOmoaTh mpaBuiia 0€30MacHOTO Tpy/Aa MPU MPOBEICHUU HCCIEIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKONM M TPOEKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemath pacy€THble 3aJaydl C SBHO 3aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCTIOJNIb3YS (PM3MYECKUE 3aKOHBI M TIPUHIIAIIBI, HA OCHOBE aHANIM3a YCJIOBHSI 3a/1a4u
BEIOWpATh (DU3UYECKYIO MOJEIb, BBHICIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE NJid €€ PEIICeHHs, MPOBOAUTh PAacu€Thl M OLECHHUBATh PEATBHOCTH
MOJIYYEHHOI'0 3HaY€HUs (PU3NUECKON BETUUUHBL;



pelaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMIOYKY pACCYKICHUU C OIOPOM Ha HU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3ndecKue sIBICHUs;

MCII0JIb30BAaTh ITPU PEILICHUH YUEOHBIX 3a]1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUHU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALUU U IPEACTABICHUS
y4eOHOM M HAY4YHO-MOMYJSIPHOM HMHPOpPMalUM, TMOJYYEHHOH U3 pa3InYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaEMYyI0 HH(POPMALHIO;

OOBSACHATh NPUHIMUIBI ACHCTBUS MAIIUH, MOPUOOPOB M TEXHUUYECKHUX
YCTPOICTB, pa3inuyaTh yCcJIOBUS WX 0€30MAaCHOI0 MCIIOJIb30BAaHUS B MOBCEIHEBHOU
KU3HU;

NPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHus 0€30MACHOCTH MpU OOpalleHuu ¢ MpUOOpaMu U TEXHUUYECKHUMHU
yCTPOMCTBAaMU, ISl COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH Cpelie;

pabotaTh B TpyNIie C BBINOJHEHUEM Pa3IUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBaTh PAa0OTy TPYMNIbI, PALUOHAIBHO pacHpeiesaTh OOA3aHHOCTH WU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJIeKBAaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYIIIbI B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumenoBaHue pa3aesioB u TeM uu¢poBbIe
Ne i/ P Konrpoabuble | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Paznea 1. PUBUKA U METO/JbI HAYUYHOTI'O ITIO3HAHUA
1.1 ®u3KKa ¥ METO/Ibl HAYYHOTO ITO3HAHUS 2
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunematuka
2.2 Jnnamuka
2.3 3aKOHbBI COXpPAHEHHUSI B MEXaHUKE 6 1 1
Hroro no pazneny 18

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM

3.1 9 1
TEOPUH
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1
13 ArperatHble COCTOSIHHSI BEIICCTBA. 5
' dazoBbIe IEPEXOIbI
Wroro no pazgeny 24
Paznen 4. 9JIEKTPOJUHAMMUKA
4.1 OneKTpocTaThKa 10 1 1




ITocTosiHHBIM dneKTpudecKuid TOK. TOku B

4.2 12
Pa3IMIHBIX Cpeaax

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68




11 KVIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTHO€ noJie. DIeKTpOMarHuTHAs 1 | 3
WHTYKITHAS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
MexaHu4ecKre 1 AIEKTPOMarHUTHHIC
2.1 9 1
KojeOaHus
5 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 5 |
' BOJIHBI
2.3 OnTuka 10 3
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEMATIBHON TEOpUH

3.1 4 1
OTHOCHUTEIBHOCTHU
Utoro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOM OIITUKH 6
4.2 Crpoenune atoMa 4
4.3 AToMHOE A1pO 5




Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7
Hroro no pazneny 7
Paznean 6. OBGOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o01atroriee MOBTOPEHUE 4
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

10.1

JleMoHCTpUpOBaTh Ha TMpUMEpax poJib U MeCTOo (U3UKH B
(hopMUPOBaHUHU COBPEMEHHOW HAYyYHOUW KapTHUHBI MUpPA, B Pa3BUTHUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUIA, B PAKTUYECKOUN NEATEIbHOCTH

monen

10.2

Y4uUTHIBaTh IPAHULIBI TPUMEHEHHS N3YUYE€HHBIX (PU3MUECKUX MOIETeH:
MaTepHuaibHas TOYKa, WHEpIHalbHas cucTeMa OTc4éTa, abCOIIOTHO
TBEPJOE TEJIO0, UACABHBIN a3; MOJEIIA CTPOCHHUS Fa30B, JKUJIKOCTEU U
TBEPABIX TEJ, TOYEUHBIM JIIEKTPUYECKHM 3apsi — IPU PELIECHUU

(buznueckux 3aaa4y

10.3

Pacnio3naBath pusnueckue sBiaeHUs (IIPOIECCHI) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJECKYJISIPHO-KHHETUYECKOW TEOPUHU
CTPOCHHS BEUIECTBA W JJIGKTPOJWHAMHUKH: DPaBHOMEPHOE W
PaBHOYCKOPEHHOE TIPSIMOJIMHEWHOE JIBI)KEHUE, CBOOOHOE TIaJICHHE
TEJ, JBIKEHHE MO OKPY)XHOCTH, WHEPLHUS, B3aUMOJCHCTBUE TeI;
muddys3us, OpOYHOBCKOE JBHIKEHHE, CTPOCHUE IKHUIKOCTCH U
TBEPIBIX TeN, W3MEHeHHEe O00bEéMa Tenl TpU HArpeBaHUM
(OXJaXkIeHUH), TEIUIOBOE pPaBHOBECHE, WCIApEHUE, KOHJCHCAIus,
IUIaBJICHWE, KPUCTAUIU3allusl, KUIICHUE, BIIAXXHOCTh BO3/yXa,
NOBBIIIICHUE [ABJICHUS Ta3a TPU €ro HarpeBaHUM B 3aKPHITOM
cocyne, CBS3b MEXIy IlapaMeTpaMH COCTOSHHSI Tra3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMMO/JICHCTBUE 3apsaAa0B

10.4

OnuceiBaTh MEXaHUYECKOE ABWIKCHUC, HCIIOJIb3Ys (I)I/ISI/I‘ICCKI/IC
BCJIIMYHHBI: KOOpAWHATA, IIyTh, IICPEMCIICHUC, CKOPOCTh, YCKOPCHHC,
MacCa TCJjila, CHJIA, HUMIYIbC TElIa, KHHCTHYCCKAA OSHCPIru:i,
IMMOTCHIUAJIbHAA OSHEPTUA, MCXAHUYCCKAA pa60Ta, MEXaHHUYCCKas
MOIIMHOCTL; IIpH OIIMCAHWU IMPABUJIIBHO TPAKTOBATH (I)I/BI/ILIGCKI/II\/’I
CMBICJI HCIIOJIB3YEMbBIX BCJIWYHUH, HUX 0003HaUCHUS U CIANHUIIBI,
HaXOJUTb (I)OpMyJ'II)I, CBA3BIBAOIINC JAHHYIO (I)I/BI/I‘IGCKYIO BCIIMYNHY

C ApYIrMMHU BCIMYNHAMU




10.5

OnwuchiBaTh M3YYCHHBIC TEIUIOBBIC CBOWCTBA TEJI W TEIUIOBBIC
SIBIICHUS, HUCIOJb3ys (U3MUYECKUE BEIWYHMHBI: JABJICHUE Trasa,
TEMIIepaTypa, CpEIHss KHHETUYECKas OSHEPrus XaoTHYECKOTO
JBWOKCHUST MOJICKYJ, CpeJHEKBaJpaTHYHas CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIJIOThI, BHYTPEHHsISI JHeprus, paboTa Trasa,
KO3 (DUIIMEHT TOJE3HOTO JEWCTBHS TEIUIOBOTO JIBHTATENs; IPU
ONMHMCAaHUK  TMPAaBWJIBHO  TPaKTOBaTh  (U3UYECKUH  CMBICI
UCIIOJIb3YEMbIX BCIUYHMH, WX O0O3HAUCHUS W CIAMHHUIIBI, HAXOIUTh
(GopMyJibl, CBS3BIBAIONINE JaHHYIO (H3UYCCKYIO BEIUYMHY C

JPYTUMH BEIUYMHAM

10.6

OnuceiBaTh U3y4€HHBIE JJIEKTPUYECKHE CBOICTBA BellecTBa U
JNIeKTpUYecKre sBIEHUS (TPOLECChl), HCMNOIb3yd (QU3NYECKUE
BEIMUYUHBL:  DJIEKTPUYECKMM  3apsi,  JJEKTpUYECKoe  MOJe,
HanpspKEHHOCTh  TMOJISL, TOTEHIMANl, Pa3HOCTh MOTEHIMAJIOB; MpHU
ONHMCAaHWM  TMPABUIBHO  TPAKTOBaTh  (PU3MUECKUH  CMBICT
WCIOJIb3YEMBIX BEJIMYMH, UX O0O3HAU€HUs W €IUHMIIbI; yKa3bIBaTh
(hopMyIibl, CBA3BIBAIONINE TAaHHYIO (PU3NYECKYIO BETUUHUHY C JPYTUMHU

BECJIMYMHaAMH

10.7

aHAJIM3UPOBATh (PU3HUECKHUE TPOLECChl M SBICHUS, HCIOJb3Ys
(u3nueckre 3aKOHbl U MPUHLHUIIBI: 3aKOH BCEMUPHOTO TATOTEHUS, 1,
II u III 3axoHb! Hpl0TOHA, 3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPT UM,
3aKOH COXpaHEHUS UMITYJbCa, IPUHIIUII CYIEPIIO3UIIUHU CUJT, TPUHLIUIT
paBHOMpaBUsST HMHEPIHUAIBHBIX CHUCTEM OTCYETA; MOJEKYISPHO-
KUHETUYECKYIO TEOPHUIO CTPOCHUS BEIIeCTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeqHell KMHETHYECKOW SHEPruu TEIUIOBOTO JIBIKEHUS MOJIEKYIN C
a0COTIOTHON TEeMIEpaTypoil, MepBbId 3aKOH TEPMOJMHAMUKH; 3aKOH
COXpaHEHHUS OJIIEKTPUUECKOro 3apsaa, 3akoH Kynona; mpu sTom
pa3nnyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOe

BBIP2)KEHUE U YCTIOBUS (TPAHULIBI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHITE OCHOBHEIE MIPUHOUIIBL HeﬁCTBHﬂ MalluH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jindatb YCIOBUS HUX 0e3011acHOTO

HCIIOJIb30BAHHUS B IOBCEIHEBHOM KHU3HU

10.9

BBINONMHATE SKCIEPUMEHTSHI 110 UCCIIEI0BAHUIO (PU3MUECKUX SBICHUN
Y TIPOLIECCOB C MCMOJIb30BAHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHMI;
pu 3ToM (HOpMYIHPOBATE IpobIeMy (3a/1auy) U THIIOTe3y y4eOHOTO
JKCIIEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  IPEATI0KEHHOTO

06opyz[013aHH;1, MMPpOBOAUTL OIIBIT U (I)OpMy.HI/IpOBaTL BBIBOABI




10.10

OcymiecTBiATh TpPSMbIE W KOCBEHHBIE H3MEpeHHsS (HU3NIECKUX
BEJIMYUH; TP 3TOM BBIOMpATh ONTHMAJIBHBIN CIOCOO0 M3MEPEHUs U

HCIIOJIB30BaTh U3BCCTHBIC MECTO bl OICHKU HOI‘pGH.IHOCTGfI 1/13MepeHm”1

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3NYECKUMU BEIUYMHAMU C
UCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHUI; IMPU 3TOM KOHCTPYHUPOBATh
YCTAaHOBKY, (DMKCHUPOBATh pPE3YJAbTAThl MOJIYYEHHOH 3aBUCHMOCTH
(U3NYEeCKUX BETMYUH B BUJIE TAOIUI U TPa(QUKOB, IETIaTh BEIBOIBI IO

pe3ysibTaTaM UCCIlIeJOBaHUS

10.12

CobOmonath mpaBuiia 0e€30MacHOro TpyJa TMpU  MPOBEIECHUU
UCCIEIOBAaHUN B paMKax y4eOHOTrO SKCIepUMEHTa, Y4eOHO-
HCCIEA0BATENBCKON U MPOEKTHON JEATEIBHOCTH C UCIIOJIb30BAHUEM

M3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemrate pacuérHple 3amaun ¢ SIBHO 3aJaHHONW (DU3HUECKON MOJIEIBIO,
UCTONIb3Ys (PM3MUYECKHE 3aKOHBI W MPHUHIMIBI; HA OCHOBE aHalIM3a
yCIOBUSL 3aJauyd  BBIOMpPATh (PHU3UYECKYIO MOJIElb, BBIIEIAThH
(uznueckre BeTUYUHbBI U (OPMYJIIbl, HEOOXOIUMBIE JUIsl €€ perieHuts,
MPOBOJUTh pacdy€Thl M OLEHUBATh pPEAJbHOCTh IOJYYEHHOTO

3HaueHUs! PU3NYECKON BETUUHHBI

10.14

Pemate  kadecTBeHHbIE  3aJauyd:  BBICTPaMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO IETIOYKY PACCYXKACHUN C OMOPOI Ha U3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/I‘ICCKI/IC SIBJICHUSA

10.15

Hcnonb3oBath mpu pemieHUH Y4eOHBIX 3a7ad  COBPEMEHHBIE
UH(GOPMAIMOHHBIE TEXHOJOTUH JUIsl TOUCKA, CTPYKTYpUPOBAaHMS,
UHTEPIIPETallMd U MPEJCTaBICHUs y4eOHOW W HAy4HO-MOMYJISIPHOMN
uH(bOpPMAIIMK, MOJYYEHHOHN U3 pa3NUYHbIX UICTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBOAMTE MpUMEpHI BKJIa/la POCCHUMCKUX M 3apyOekHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKU, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

10.17

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUA I10 (1)I/IBI/IK6 B IMOBCEIHEBHOMU
KU3HHU AJId obecreyeHnss 0e30IIaCHOCTH 1810)5 06paH_[CHI/II/I C
HpI/I60paMI/I N TCXHUYCCKUMH YCTpOﬁCTBaMH, AL COXpaHCHUA
3A0POBbA U CO6JHOI[CHI/IH HOPM DOKOJIOTHYCCKOTO TIIOBCIACHUA B

OKpYy’Karollen cpene

10.18

PaGoTaTh B rpyme ¢ BHIIOJHEHUEM Pa3IMUHBIX COLUAIBHBIX pOJIeH,
IUTAHUPOBaTh  paboOTy TPYMNMbI, palMOHAIBHO  PACHpenessTh

0053aHHOCTH H IJIaHUPOBATL JACATCIIBHOCTL B HCECTAaHAAPTHBIX




CUTyalludXx, aJJCKBATHO OLCHHBATL BKJIAJ[ KAXKIAOI'O M3 YUYaCTHUKOB

TPYIIIBI B PELICHHE PACCMATPUBAEMON MTPOOIIEMBI

11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 06pa3oBaHMs

11.1

JleMoHCTpUpOBaTH Ha TMpUMEpax poJib U MeCTo (U3MKH B
(hopMUPOBaHUHU COBPEMEHHOW HAyYHOUW KapTHUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOUN NEATEITBHOCTH

JIOIEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

Y4uUTHIBaTh IPAHULIBI TPUMEHEHHS N3YUYE€HHBIX (PU3NUECKUX MOIETeH:
TOYEYHBIN JIEKTPUUYECKUN 3apsl, siIepHas MOJIENIb aTOMa, HyKJIIOHHAs

MOJIeJIb AaTOMHOTO si/ipa MpHU PEeIIeHUH PU3NUYECKHUX 3a]1a4

11.3

PacnioznaBath ¢puznueckue sBieHUd (MPOLECChl) U OOBSICHITHh UX Ha
OCHOBE 3aKOHOB JJIEKTPOJWHAMUKM U  KBAaHTOBOM  (DU3UKH:
JNeKTpuYecKkas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHO€  JEWCTBHUS  TOKa,  B3aWMOJEWCTBUE  MAarHMTOB,
JJIEKTPOMArHuTHasE WHIYKLHWS, JEHCTBME MArHUTHOTO TOJs Ha
MPOBOJHUK C TOKOM M JBIDKYLIUHCS 3apsif, 3JIEKTPOMarHUTHbIE
KoJe0aHUsI W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHHE CBeETa,
OTpaXeHHe, MpeJoMIIeHHe, UHTepepeHus, audpakuus U
HOJIApU3aIUs CBETa, AUCIIEPCHs cBeTa, (OTOAIEKTpUUecKuil 3 ekt
(boToapdexT), cBEeTOBOE MaBJICHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJOpOJa, €eCTECTBEHHass W HCKYCCTBEHHas

paaAnOaKTUBHOCTDb

11.4

OnuceiBaTh U3y4€HHBIE CBOMCTBa BelIeCcTBA (AJIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKHE, HIEKTPHUIECKYIO POBOIUMOCTD PA3INYHBIX
cpel) H OJIEKTPOMAarHUTHBIE SBIEHUS (MIPOLECCHI), HCIOIb3Ys
(dusznueckue BENUYMHBL: DJCKTPUYECKUW 3apsi, cujla TOKa,
JNIEKTPUYECKOE  HANpPSIKEHHE, DIIEKTPUUYECKOE COIPOTHUBIICHUE,
pasHocTh noteHiuanos, J/C, paboTa Toka, HHIYKIMSI MarHUTHOTO
noyisg, cuna Awmrmepa, cuia JlopeHra, WHIYKTUBHOCTH KaTYIIKH,
SHEPTUsl JIEKTPUUYECKOIO0 MU MAarHUTHOTO TOJIEH, MEPHOJ U 4acToTa
KonebaHuil B KoJebaTeTbHOM KOHTYPE, 3apsi/l U CHJia TOKa B IIPOIIecce

TapMOHHUYCCKUX QJICKTPOMATrHUTHBIX KOJ'IC68.HHI>1, (I)OKYCHOC




pacCTOsSIHUE W ONTUYECKAas CUJIA JIMH3BI, IIPU ONHCAHUU IPABUIILHO
TPAaKTOBaTh (U3MUECKUI CMBICI HCHOJBb3YEeMBIX BEIUYMH, UX
00O3HAueHHUsI W EIWHUIIBI; YKa3bIBaThb (POPMYJIBI, CBS3BIBAIOIINE

JAHHYIO (PU3HUYECKYIO BETMYUHY C IPYTUMU BEINIUMHAMHU

11.5

OnuceiBaTh H3y4YEHHbIE KBAHTOBBIE SIBIEHHMS U  IPOLECCHI,
UCTIONB3Ys (PM3NYECKUE BEIUYMHBI: CKOPOCTH JJIEKTPOMATrHUTHBIX
BOJIH, JUIMHA BOJHBI U 4acTOTa CBETA, SHEPIUsl U UMIYJIbC (OTOHA,
NepHOJ NoJypacnaaa, SHeprus CBsI3M aTOMHBIX SJ€pP; [IPU ONTHUCAHUHU
MpaBUJIbHO TPakTOBaTh (U3MYECKUH CMBICT  HCIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAUEHUs W EIUHUIBI; YyKa3blBaTh (HOPMYIIBI,
CBSA3BIBAIOIINE JaHHYIO (U3UYECKYI0 BEJIMYMHY C JPYyrUMU

BCIMYMHAMMH, BBIYUCJIATh 3HAUYCHUEC (1)I/I3I/I‘~IGCKOI\/'I BCIINYHHBI

11.6

Ananu3upoBath (U3NYECKUE TMPOLECCHl U SBICHUSA, HCIOIb3YS
(1)1/131/1%01(1/16 3aKOHBI n IMPUHIMUIIBI: 3aKOH OMa, 3aKOHBI
MOCJIEI0BATEILHOTO M TapaieIbHOTO COEAMHEHHUS IMPOBOJIHUKOB,
3akoH JIxoyinsa — JIeHna, 3aK0H 3J€KTPOMarHMTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO paCIPOCTPAHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI TPEJOMJIEHUS CBETa, YypaBHEHHE OUWHINTEHHA IS
dboTodrddekrra, 3aKOH COXpAaHEHHUS DSHEPTUU, 3aKOH COXPAHCHUS
HUMITyJIbCa, 3aKOH COXPaHEHHs SJIEKTPUYECKOro 3apsijia, 3aKoH
COXpaHEHUsI MaccoBOrO 4YHCNIa, TMOCTynarsl bopa, 3akoH
paIMoOaKTHUBHOTO paclaja; Mpu OTOM pa3IuyaTh CJIOBECHYIO
(hopMyYITHPOBKY 3aKOHA, €r0 MAaTEMAaTUUECKOE BBIPAKEHUE U YCIIOBUS

(rpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IﬂTB HaIIpaBJICHUC BCKTOpPAa HWHAYKOHUHW MAIruuTHOI'O II0JIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHJIBI HopeHua

11.8

CTpOI/ITL 1 OIIMCBIBATb I/I306pa)KeHI/Ie, co31aBacMoO€ INIIOCKHMM

3epKajoM, TOHKOW JIMH30U

11.9

BBINONIHATE SKCIEPUMEHTHI 110 UCCIICOBAHUIO (PH3HUECKUX SBJICHUN
U TPOLIECCOB C MCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPCHHUIA;
npu 3ToM GOPMYIUPOBATH MPoOIeMY (3aa4y) U TUIOTE3Y y4eOHOTO
JKCIIEPUMEHTa,  coOuUpaTh  YCTAaHOBKY U3  NPEUIOKEHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOIbI

11.10

OCYH.[GCTBJ'IHTL npsAMBIC MW KOCBCHHBIC H3MCPCHUA (I)I/ISI/ILIGCKI/IX
BCJIIMYHH,; IIPpU 5TOM BLI6I/IpaTL ONITUMAJIBHBIN CIIOCO0 HU3MCPCHUSA U

HCIIOJIb30BaTh U3BCCTHBIC MCTO bl OIICHKH HOFpeHlHOCTeﬁ I/IBMepeHI/Iﬁ

11.11

HccnegoBaTh 3aBUCUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYHH C UCIIOJIb30BaAHHUEM

NpSMBIX M3MEPEHMH; IIPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,




(buKCHpOBaTh PE3YNBTATHI TOJYYCHHOW 3aBUCUMOCTU (DU3HUECKUX
BEITUYHH B BHJIC TAOJIHUII ¥ TPAQUKOB, JIEJIaTh BBIBOBI 110 pe3yJIbTaTaM

HUCCICIOBaHUA

11.12

CoOmronate mpaBmia 0€30MacHOTO TpyAa TMPH  TPOBEICHHUH
UCCIEOBaHUN B paMKaxXx y4eOHOro OHKCIEpUMEHTa, Y4eOHO-
M CCIIEI0BATEBCKOM U IPOEKTHOM JEATEIBHOCTH C UCII0JIb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U JJA0OPaTOPHOro 000PYAOBaHUS

11.13

Pemrate pacuérHble 3a7a9u € SIBHO 33JaHHOH (HU3NYECKOI MOJEIBIO,
UCOJIb3YS (PU3MUECKUE 3aKOHBlI W MPHUHIIMIBI, HA OCHOBE aHalIM3a
yCIOBUSL 3a7auyd  BBIOMpPATh (PU3NYECKYI0 MOJEIb, BBIIEIATH
(uznueckne BeITUYUHbBI U (OPMYJIIbl, HEOOXOIUMBIE JUIsl €€ peleHuUs,
MPOBOJUTh pacdy€Tbl U OLIEHUBATh PEATbHOCTh IOJY4YEHHOTO

3Ha4YCHHS (PU3UYECKOUN BEIMUNHBI

11.14

Pemate  kadecTBEHHBIE  3aJauyd:  BBICTpAMBATh  JIOTUYECKHU
HEMPOTUBOPEUHMBYIO LIEMIOYKY PACCYKICHUHN C ONMIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I'-IGCKI/IG SIBJICHUA

11.15

Wcnonb3oBath mpu pemieHUH Y4eOHBIX 3a7ad  COBPEMEHHBIE
nH(OPMALIMOHHBIE TEXHOJOTHUU JJIsi TOWCKA, CTPYKTYpUpPOBaHUS,
WHTEpIpeTaly U MpeACTaBiIeHHs] y4eOHOW W HAy4HO-MOMYISIPHOMN
nH(pOpMaLIKHY, TOJTYYEHHON U3 Pa3InYHbIX UCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATH MOJTY4aeMyl0 HH(POPMALIUIO

11.16

OOBSACHATH MPHUHLIMIIBI ACHCTBUS MAllWH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3nnuyarh YCIOBUS UX O€30MaCHOrO HCIOJIb30BaHUS B

HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBoUTE MpUMeEpHI BKJIa/la POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
(hbU3HMKOB B pa3BUTHE HAyKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOILIETO

MHUpa, B pa3BUTUC TCXHUKHU U TEXHOJIOTUI

11.18

Hcnonn3oBarh TCOPCTUYCCKHUC 3HAHUA I10 (1)I/ISI/IK6 B IMOBCEIHEBHOMU
KU3HHU AJId obecreyeHnss 0e30IIaCHOCTH 1810)5 06paH_[eHI/II/I C
npn6opaMH Hn TCXHHUYCCKHUMU YCTpOﬁCTBaMH, JIs8 COXpaHCHHA

300pOBbs H CO6JHOI[€HI/I${ HOPpM 3KOJIOTHYCCKOI'O IIOBCACHHUA B

OKpYKarollen cpene

11.19

PaGoTath B rpyIie ¢ BHITOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyIIbl, PAlMOHAIBHO  PACHPEAEITH
0053aHHOCTH M IJIAHUPOBATh JEATENBHOCTh B HECTAHAAPTHBIX
CUTYyallUsiX, a/IeKBaTHO OIICHMBATh BKJIAJ KaXJOIO W3 YYaCTHHKOB

IPYIIBI B pELIEHNE paccMaTpUBaeMoi poOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [TIO3HAHU A

1.1

®usnka — Hayka o unpupoae. Hayunsie
METO/IbI IO3HAHUS OKPYKaromero Mupa. Posb
JKCIIEpUMEHTAa M TEOpUH B  Ipolecce

MO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenupoBanue ¢GU3NUECKUX SBJICHUN U
MPOIECCOB. Hayunsie TUIIOTE3BI.
®u3nyeckue 3aKOHbl W TEOpHH. [ paHUIbI
NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
[Ipunmun cootBeTcTBUs. Ponp u  mecto
¢uzukn B GOPMHUPOBAHUHM COBPEMEHHOM
HAay4YHOM KapTHUHBI MHUpPA, B MPAKTUYECKOM

NEeITEIbHOCTH JI0IEN

MEXAHHUKA

KNHEMATHUKA

2.1.1

MexaHndyeckoe JBHXKCHUC.
OTHOCHUTENHLHOCTD MEXaHHUYECKOI'O

neuxeHus. Cucrema otcuéra. TpaekTopus

2.1

2.1.2

[Tepemenienue, cKOpocTh (CpeaHsisi CKOPOCTh,
MTHOBEHHAass  CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, MX MPOEKIUH HA OCU
CUCTEMBI KOOpAMHAT. Crnoxenue

NEPEMELEHUH U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE IBIDKECHUE. I'paduxu
3aBUCUMOCTHU KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUH, NyrTu ¥ IepeMelleHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU




2.14

CBoboxHoe najieHne. Y CKOpeHue

CBOOOHOTO MAEHUSA

2.15

Kpusosmueiinoe nswxkeHue. PaBHOMepHOe
JBUXXCHUEC MaTepHaHBHOfI TOYKHU 10
OKPY’KHOCTH. YTJIOBasi CKOPOCTb, JINHEHHAs
CKOpOCTb. [Iepuon u 4acToTa.

LlenTpOCTpEeMUTEIEHOE YCKOPEHHE

2.1.6

TexHuueckue  yCTpOWCTBA:  CHUIOMETP,
JBUKCHHE CHAPAJOB, LENHBIE U PEMEHHBIC

nepeaaqn

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHON  ckopoctH.  MccnenoBanue
COOTHOILLIEHHUS MEXIY MyTAMHU,
MPONJEHHBIMU TEJIOM 3a IOCJIe[0BATEIbHbIE
paBHBIE  IIPOMEXYTKH  BpPEMEHU  IIpU
PaBHOYCKOPEHHOM JIBMKEHHHM C Ha4daJbHOU
CKOpOCTBbIO, paBHOW  Hymw0. M3ydeHue
JIBUKEHHUS IIapuKa B BS3KOM JKHJIKOCTH.
W3ydyenune JBUXKEHUS Tena, OpOIIEHHOTO

TOPU30HTAJIBHO

2.2

JUHAMUKA

2.2.1

[TpuHIMn OTHOCUTEIBHOCTH lamunes.
IlepBriii 3akoH HreroToHa. HHepimanbHbIe

CUCTEMEI OTCUETa

222

Macca tena. Cuna. [lpunuun cyneprno3unuu

CHII

223

Bropoii 3akon HproToHA Ui MaTepuanbHOM
TOYKA B HWHEPUHUAIBHOW CHUCTEME OTCUéTa
(UCO). Tpernit 3akoH HpioToHa ans

MaTCpHUAJIbHBIX TOUCK

224

3akoH BCEMUPHOTO TATOTCHHUA. Cuna
TAXKCCTH. HepBaﬂ KOCMHUYCCKAasA CKOPOCTb.

Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXEHUS W CHJa TPEHHS  IOKOS.
Koaddunment tperns. Cuiia cCOnpoTHUBICHUS

IIpu ABVOKCHUU TECJIA B ) KUAKOCTHU HUJIU Ira3e

2.2.7

[TocrymarenbHO€ U BpalaTeIbHOE TBUKEHUE

a0COJIIOTHO TBEPJOTO Telia

2.2.8

MoMeHT CHITBI OTHOCHTEITLHO OCH BpaliCHU.
[Imeqo cuitbl. YcnoBus paBHOBECHS TBEPIOTO
tena B ICO

229

TexHuyeckue yCTpPOMCTBA: TMOIIIUITHUKH,

JABMIKCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. 3yueHue qBUKEHUS
Opycka MO HaKJIOHHOM IUIOCKOCTH TIOJ
JeificTBeM HeckolbKux cuil. MccnenoBanue
3aBUCUMOCTHU CHJI YIPYTOCTH, BOSHUKAIOIINX
B nedopmMupyeMoli Mpy>KHUHE W PE3UHOBOM
o0pasnie, OT BEIWYWHBI UX JedopMaIuu.
Uccnenosanue YCJIOBUU paBHOBECHS

TBEPJIOTO TeNa, UMEIOIIETO OCh BPAIICHHUS

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

2.3.1

I/IMHYJ'H:C MaTepHaHBHOﬁ TOYKH, CHCTCMBbI
MaT€pHaJIbHbIX TOYCK. I/IMHYJ'IBC CHJIBI H

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE JBMKEHUE

233

PaGora cunsl

234

MomiHoCcTE CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTCpHaHBHOﬁ

TOYKH. TeopeMa 0 KHHETHYECKOM SHEpPTrun

2.3.6

[TorenumaneHass sHeprus. [loTeHnumanbHas
JHEprus YIpyro nepopMHupoBaHHON
npyxuHsl. lloTeHuuanbHas 5SHeprus Tena

BOJIM3U MMOBCPXHOCTHU 3emnu




HOTGHI_II/IEUIBHBIG 1 HCIIOTCHLIMAJIBHBIC CHUIJIBI.

CBs3b paGOTBI HCIMIOTCHIUMAJIBHBIX CHII C

2.3.7 U3MEHEHUEM MEXaHUYECKOH SHEPruu
CUCTEMBI TeL 3aKoH COXpaHEeHUs
MEXaHU4ECKOM SHEPruu

2.3.8 Yupyrue v Heynpyrue CTOIKHOBEHHUS

530 TexHn4eckue ycTponcTBa: JBUKEHUE PAKET,

o BOJIOMET, KOTIEp, NPYKUHHBIN ITUCTOJIET

[IpakTnueckue pabGoThl. M3yueHue cBs3u

5310 CKOPOCTEH Tel TIpU HEYNpyrom yzaape.

UccnenoBanue cBsi3u  pabOTBl  CHUJIBI €

M3MEHEHHEM MEXaHHICCKOM OHEPruu TCJIa

MOJIEKVYJIAAIPHASA ®U3MKA U TEPMOJINMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU

3.1.1

OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH. BpoynoBckoe
newkenne. uddysus. Xapakrep ABUKEHUS

1 B3aUMOJIEHCTBUS YaCTHUI] BEIIECTBA

3.1.2

Mogaenu cTpoeHusl Tra3oB, XUIKOCTEH U
TBEPIABIX TEd W OOBICHCHHE CBOWCTB

BC€IIECTBA HA OCHOBE 3TUX MOI[CJ'ICFI

3.1.3

Macca wmonekyn. KoiauuecTBo BelecTBa.

[TocrosnHas ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmeparypa u eé

usMmepenue. [lkana remneparyp Llenscus

3.1.5

Monenb nacajJIbHOI'O rasa. OcHoBHOE
YpaBHCHHC MOJ'ICKy.]'ISIpHO-KHH@TH‘lCCKOﬁ

TCOPHUH NACATIbHOI'O Ira3a

3.1.6

AbGcomoTHas Temneparypa Kak Mepa cpeiHei
KHHETUYECKOU SHEPrUU TEIJIOBOTO
JBIOKeHus yactull rasza. lllkana temnepatyp

KeneBuna

3.1.7

VYpaBuenune Kianelipona — MeHneneesa.

3akoH JlanbTOHA




3.1.8

l"azoBbie 3akoHbI. M30mpoLiecchl B naeanbHOM
rase ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA!

U30TepMa, U30X0pa, H300apa

3.1.9

TexHuueckue  yCTpOWCTBA:  TEPMOMETP,

OGapometp

3.1.10

[IpakTuueckue pabotsl. M3mepeHue macchl
BO3JlyXa B KJIaCCHOM KoMHarte. MccnenoBanue
3aBHUCUMOCTH MEXIY rnmapaMeTpamMu

COCTOSHUSA pa3pCKECHHOT'O ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.2.1

TepmonnHamuueckass cucreMa. BHyTpeHHss
SHEPIHsl TEPMOJMHAMHUYECKOM CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo TemnoTs! 1 padora. BHyrpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO Ira3a

3.2.3

Buapl Temmomepenayu: TEMIOMPOBOIHOCTb,
KOHBEKIIMSI, U3TydeHue. TernmoéMKOCTh Tea.
VnenpHasg TEINIOEMKOCTH BeliecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEpEaAYC

3.2.4

ITepBorit 3aKOH TEPMOJIMHAMUKH.
[Tpumenenue EPBOTo 3aKOHa
TEPMOIMHAMUKHU K H30IPOIIECCaM.

['padmueckast untepnperanus paboThI raza

3.2.5

TemoBble MamuHbl. [IpuHUMOBL AEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBanus s3HEprun
B TEIIOBBIX MammHax. Koaddumument
nosnesHoro gaeiictBus (maee —  KILJI)

temioBoi MamuHsbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOIUHAMUKH.
HeoOpatumocts mpolieccoB B MPHUPOJE.
TeroBple  ABUrarenu.  DJKOJIOTMUYECKHE

HpO6HCMBI TCIIOOHECPICTUKU

3.2.7

Texanuueckue YCTpOﬁCTBaZ JABUI'aTCJIb

BHYTPEHHETO CTOpaHMs, OBITOBOM

XOJIOANJIbHUK, KOHAUITHUOHEP




3.2.8

[IpakTnueckue paboThI. N3mepenue

YAEIbHOU TEIUIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHNMA BEILECBA. ®A30BBIE [IEPEXO/IbI

3.3.1

[Tapoob6pa3zoBanue u KOHICHCAIIUAL.
Wcnapenue w kureHue. YIenbHas TEIUIOTA
napooOpazoBaHusl. 3aBUCUMOCTh

TEMIICPATYPhI KUIICHUA OT AAaBJICHUSA

3.3.2

AOCOIMIOTHAA W OTHOCUTENbHAAd BIAKHOCTH

BO3ayxa. HacelenHsiil nap

333

TBépmoe  Telo. Kpucrannmnueckue u
amopdHble Tena. AHU3ZOTPOMHS CBOWMCTB
KPUCTAJLIOB. Kunkue KPUCTAJLIBI.

CoBpeMeHHbIE MaTepHaIIbl

3.3.4

[InaBnenue u xpucraumzanus. YaenpHas

TeruioTa miasnenus. Cyonumanus

3.3.5

VYpaBHEHHE TEIIOBOTO OajlaHca

3.3.6

TexHuyeckue yCTpOWCTBA: THUTPOMETP U
NICUXPOMETP,  KaJOpUMETp, TEXHOJIOTUU
MOJIy4EHUS] COBPEMEHHBIX MaTEPHUAJIOB, B TOM

YHUCJIC HAHOMATCPHUaJIOB, U HAHOTCXHOJIOTUHU

3.3.7

[IpakTnueckue paboTHI. N3mepenue

BJIAJKHOCTH BO31yXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OneKkTpu3anus Tell. JIEKTPUYECKHM  3apsil.

I[Ba BHU/JIa SJICKTPUYCCKUX 3apss10B

4.1.2

HpOBO)IHI/IKI/I, JUDJICKTPHUKH n

MMOJIYITPOBOAHUKHU

4.1.3

3akoH COXpaHCHUS JJICKTPHUICCKOTO 3apsiaa

4.14

Bsaumonelicteue 3apsanoB. 3akoH Kynona

4.1.5

Onekrpuueckoe  mone.  HanpsokéHHOCTb
JIEKTPUYECKOTO TOJIS. ITpuHIMN
cynepnosunuu. JIMHMUM  HaNpsHKEHHOCTH

QJICKTPHUYCCKOTO IIOJIA




4.1.6

PaGoTa cmi BIEKTPOCTATUYECKOTO  TIOJISL.

ITorennuan. Pa3HocTh IOTEHIINAIOB

4.1.7

[IpoBOAHUKH U AUDIEKTPUKH B MOCTOSIHHOM
AJIEKTpUYECKOM  moje. Juanextpuyeckas

IMPOHUIIACMOCTDb

4.1.8

DIEKTPOEMKOCTb. Konnencarop.
DNEeKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOPA.

DHeprus 3apsKEHHOT0 KOHJEHCcaTopa

4.1.9

TexHWuecKkre yCTPOWCTBA:  AIEKTPOCKOTI,
JNIEKTPOMETP, DIIEKTPOCTATHYECKasl 3allHTa,
3a3eMJICHHE AIIEKTPONPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYHNHBIN IPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenue

ANMEKTPOEMKOCTH KOHIEHCATOpa

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

YcaoBus CyIE€CTBOBAaHUA IIOCTOSTHHOT'O

4.2.1 3JIEKTPUYECKOTO TOKa. VICTOUHMKM TOKA.
Cuiia Toka. [1oCTOSIHHBIN TOK
4.2.2 Hanpspokenue. 3akon Oma Jjisl ydacTka 1enu
493 DNEKTPUUECKOE CONMPOTHUBIICHUE. YIENbHOE
o COMPOTHBIICHUE BEIIECTBA
124 [TocnenoBarenbHOE, napasuieJIbHOE,
o CMEIIaHHOE COEAMHEHNE TPOBOHUKOB
PaGora anextpudeckoro Toka. 3akoH Jxoyns
4.2.5
— Jlenma
4.2.6 MOIIHOCTH 3JIEKTPUUYECKOTO TOKA
anektpoaBkymas cuia (nanee — D/C) u
427 BHYTPEHHEE  COINPOTUBJIECHUE HCTOYHHKA
o Toka. 3akoH OMa /i MOJIHOW (3aMKHYTON)
anekTpuueckoil nenu. Kopotkoe 3ambikaHue
428 ONEKTpOHHAss  MPOBOAUMOCTb  TBEPIBIX

MCTAJIJIOB. 3aBUCHMOCTD COMIPOTUBJICHUA




METAJUIOB oT TEMIIEPATYypHI.

CBepxnpoBOIUMOCTb

4.2.9

Onexrpuueckuil Tok B Bakyyme. CBolicTBa

NIEKTPOHHBIX IIYYKOB

4.2.10

[TonyrpoBOAHUKHY. CobcTBeHHAs u
nprUMecHast IPOBOMOCTb
1OJIyNIpoBOIHUKOB. CBOMCTBA p-n mepexo/a.

[TonynpoBoAHKUKOBBIE TPUOOPHI

4.2.11

ONeKTpUYecKuid TOK B DJIEKTPOJIUTAX.
DIEeKTPOTUTHIECKAS IHUCCOIAAIINSL.

DIeKTPOIu3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CaMOCTOSITENILHEIN W HECAMOCTOSTEIbHBIN
pa3psaa. PaznuuHble TUIBI CAMOCTOSITEILHOTO

pazpsaa. Monnus. [1na3ma

4.2.13

TexHuueckue  yCTpOMCTBA:  amIEpMETp,
BOJIBTMETP, PpEOCTAaT, HCTOYHUKHA TOKA,
JJIEKTPOHATrPEBATENbHbIE puOOpBI,
JNEKTPOOCBETUTEIIbHBIE IpUOOpBI,
TEPMOMETP  COIIPOTUBIICHMS, BaKyyMHBIN
IM0J, TEPMUCTOPBl U (HOTOPE3UCTOPHI,

HOHynpOBOﬂHHKOBBﬁiHHOH,FaﬂbBaHHKa

4.2.14

[IpakTnueckue paboTHI. N3yuenne
CMEIIAHHOTO COEMHEHHS PEe3UCTOPOB.

N3smepenne 3D/IC ucroyHnka TOKa U €ro
BHYTpPEHHEro comnpoTuBieHus. HaOmronenue

QJICKTPOJIM3a

11 KIIACC

Kon
pa3iena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 371eMeHTBI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMATI'HUTHA A MHAYKINA




43.1

IlocTosauuble MarHuTel. B3aumoaeiicTeue

IIOCTOSAHHBIX MAarHuTOB

43.2

MarauTtHoe mone. Bekrop MarHUTHOM
MHAYKIMU. [lpuHIMnOD — cynepno3uuuu.
JInHnn MarnuTHOM MHAyKumMH. KapruHa
JVMHUMA MarHUTHOM MHIYKUHM — TIOJIS

IIOCTOAHHBIX MAarHuToOB

4.3.3

MarnuTHOe TMoJjie MPOBOJHUKA C TOKOM.
KapTtuna nuHuii noJist JJIMHHOTO TPSIMOTO
MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKU C TOKOM. OIBIT
Opcrena. B3aumopaeicTBue mpoBOTHUKOB

C TOKOM

4.3.4

Cuna Amnepa, e€ MOAYNb U HallpaBlIeHUE

4.3.5

Cuna  JlopeHua, eé MOJTyJb Hu
HarpaBjeHue. JIBuKeHue 3apsyKEeHHOUN
YaCTHILIBI B OJJHOPOIHOM MarHUTHOM IIOJI€.

Pa6oTa cunel Jlopeniia

4.3.6

SBNIeHME HIIEKTPOMArHUTHOM MHIYKIIMHU

4.3.7

IToTok BeKTOpa MarHUTHOM MHIIYKIIUHA

4.3.8

SQJIC WHIYKLIHH. 3akoH

AJIEKTPOMArHUTHOM MHIYKIIMK Dapazest

4.3.9

BuxpeBoe »snektpudeckoe mnone. I/C
UHAYKUWWA B TMPOBOJHHUKE, TBUKYIIEMCS
MOCTYNATEIbHO B OJIHOPOTHOM

MAargiuTHOM IIOJIC

4.3.10

[Ipasuio Jlenna

4.3.11

NHIYyKTUBHOCTS. SIBnenue

camonHaykuuu. J1C caMonHayKIMN

4.3.12

SHCpFI/IS{ MAarauTHOTO IIOJIs1I KAaTYHIKU C

TOKOM

4.3.13

SHCKTpOMaF HHUTHOC I10JIC

4.3.14

Texuuueckue YCTpOﬁCTBaI INOCTOSHHBIC

MAarHurThl, SJICKTPOMArHuThlI,




9JICKTPOABUTATCIIb, YCKOPUTECIIN
9JICMCHTAPHBLIX YaCTull, HWHAYKOHWOHHAasA

II¢4Yb

4.3.15

[IpakTnueckue  pabOTHI N3yuyenune
MarHMTHOTO TIOJII KATYIIKA C TOKOM.
Uccnegopanne AEUCTBUS IOCTOSHHOTO
MarHMta Ha  paMKy C  TOKOM.
UccnenoBanme SIBIICHHS

ANEKTPOMArHUTHON UHIYKIIUHA

KOJIEBAHU A 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

Komebarenpuast cucrema. CBoOoaHbIe
KoJieOanus. ["'apMoHWYEeCcKHe KoJeOaHusl.
[lepuon, dwacroTa, ammumTyga W dasa

KoJe0aHuii

[IpyXrHHBIA MassTHUK. MaTeMaTH4eCKHUil

MasiITHHUK

YpaBHEHHE TapMOHUYECKUX KOJEOAHMI.
Kunematnyeckoe  u  JUHaAMHUYECKOE

OIMMCaHKE K0JIe0aTEILHOrO JABHIXXCHUA

[IpeBpamenue SHEPTHH pu
rapMOHM4YECKuX  KojiebaHusx.  CBs3b
aAMIUTUTY/IbI KoJIeOaHuii HUCXOIHOU
BEJIMYUHBI C aMIUTUTYAaMH KoJieOaHUN e&

CKOPOCTU U YCKOPCHU

Konebarenbubiit  koHTyp. CBOOOIHBIE
3JIEKTPOMArHUTHBIC KoJIeOaHust B
UJICATBHOM  KOJIeOaTeITbHOM  KOHTYpE.
AHaANOTUS MEXIy MEXaHHYeCKUMHU U
ANEKTPOMArHUTHBIMU KOJIEOAHMSIMH.

®opmyna Tomcona

3akoH COXpaHCHUA S3HCPIruu B UJICAJIbHOM

KoJie0aTeTbHOM KOHTYpPC

BBIHY)KILCHHBIG MCXaHHUYCCKUC

KoJIeOaHusl. Pesonanc. Peszonancnas




KpuBasi. BeinyxaeHHbIE

SJICKTPOMAIrHUTHBIC KoJIeOaHusI.

[lepemennbiii  TokK. CuHycOMAanbHBIN

IIEPEMEHHBIN TOK.

MouHocTh IIEPEMEHHOIO TOKa.
AMIUIMTYAHOE U JIEHCTBYIOIEE 3HAUCHUE

CHJIbI TOKA U HAITPSKCHUA

5.1.10

Tpancdopmatop. [TpousBoacTso,
nepegada 1 noTpedieHne 3eKTPUIecKon
SHEPruu. OKOJIOTMYECKUE PUCKU TpU
IIPOU3BOJICTBE 3JIEKTPUUYECKON SHEPIUM.
Kynbrypa MCIOJIb30BaHUS

3JIEKTPOIHEPTHH B IOBCETHEBHOM KU3HU

5.1.11

TexHuyeckue ycTpoicTBa: ceiicmorpad,
AJIEKTPUYECKUN 3BOHOK, JINHUA

JNIeKTpornepeaay

5.1.12

[Ipaktuueckne pabotel. HccnenoBanue
3aBHCHMOCTH MEPHOJa MaJIbIX KojeOaHui
rpy3a Ha HUTH OT JJUHBI HUTH M Macchl
rpy3a. MccrnenoBanue nepeMeHHOro TOKa
B Henu u3 MOCIIeI0BATEIHHO
COEIMHEHHBIX KOHJIEHCATOpA, KaTYIIKU U

pe3ucTtopa

5.2

MEXAHUYECKHUE U OSJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHnveckue BOJIHBI, YCIIOBHS

pacnpoctpanenus. Ilepuon. CkopocTb
221 pacupocTpaHeHHsT W JJIMHA  BOJHBL

[Tonepednbie ¥ TPOJOIBHBIC BOJIHBI

Nntepdepenuus U mdpakus
522
MEXaHUYECKHX BOJH

3Byk. CkopocTh 3ByKa. [ poMKOCTB 3BYyKa.
323 Bricora Tona. TemOp 3Byka
504 OJEeKTpOMAarHUTHBIE BOJIHBL. Y CIIOBUS

HU3JIYUCHUA  JJICKTPOMATHUTHBIX  BOJIH.




B3anmuas opuenranus Bektopos E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyme

5.25

CBo#iCTBa  DIEKTPOMArHUTHBIX ~ BOJIH:
OTpaXXCHHUE, IPEJIOMIICHHUE, TOIAPU3ALINSL,
madpakusi, uaTepdepenusa. CKopocTh

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[Ixana IEKTPOMAarHUTHBIX BOJIH.
[IprMeHeHne AIIEeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUIUIBI paTUOCBSA3U U TEICBUIACHUS.
Pamnonokanus. DIIeKTPOMAarHuTHOE

3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl

5.2.8

TexHn4ecKne ycTpoHCTBA: MY3bIKaIbHBIE
WHCTPYMEHTBI, YABTPa3ByKOBas
JUAarHOCTHKAa B TEXHUKE WM MEIUIUHE,
pamap, paguoONpUEMHHUK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neup

5.3

OIITHUKA

5.3.1

[IpamonunueiiHoe pacnpocTpaHeHUE

CBeTa B OJIHOPOJIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHue cBeTa. 3aKOHbl OTPaKEHUS
csera. [loctpoenue m300paxeHuii B MI0CKOM

3epKane

5.33

[Ipenomnenue cBeta. 3aKOHBI MPETIOMIICHUS
CBeTa. AOCOJIFOTHBIH MoKa3aresib

MMpCIIOMIICHUA

5.34

ITomoe BHYTPCHHEC OTPAKCHHC.
Hpe,I[CJ'IBHHﬁ YroJi IOJIHOTO BHYTPCHHET O

OTpaAKCHUA

5.35

Hucnepcust cBera. CIIOXKHBIM cOCTaB

Oenoro ceeta. LIger

5.3.6

Cobuparoliiue ¥ paccerBaOININe JHH3BL
Tonkasa nun3za. DoKycHOE pacCTOSIHUE U

ONITHYCCKaA cHulia TOHKO JIMH3HEI.




[TocTpoenue n300paKeHUH B
coOnparoIMX U PACCEUBAIOLIUX JIMH3AX.
®opMmysia TOHKOW JIMH3BL. Y BEIWYECHHUE,

JaBaeMoe€ JIMH30U

5.3.7

[Ipeneinsr [IPUMEHUMOCTH

reOMETPUYECKON ONTUKHU

5.3.8

WNurepdpepenuuss  cBera. KorepeHTHbie
UCTOYHUKU.  YCJIOBHS  HAOIIOJACHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHUHE OT ABYX

CI/IH(i)aBHLIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumust  cBera.  Judpakiumonnas
peméTka. YciaoBue HaAOMIOICHUS TJIABHBIX
MaKCHMYMOB pu TaJICHAH
MOHOXPOMAaTHYECKOTO cBeTa Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

[Tongpuzanus cBeta

5.3.11

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIM ammapar,
MUKpPOCKOI,  TE€JECKOI,  BOJOKOHHAas
ONTHKa,  AU(paKUMOHHAS  peméTka,

MOJIIPON

5.3.12

[Ipaktuueckne  pabotel.  M3mepeHue
nokasareJs npenomiienus. McenenoBanue
CBOWCTB  HM300pakKeHHH B  JIMH3aX.

HabGmronenue aucnepcun cBeTa

RJIEMEHTHI CIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

rpaHI/II_IBI IMPUMCHUMOCTHU KJ1aCCUYECKOM
MCXaHUKU. HOCTYHaTLI TCOpUU
OTHOCHUTCIIbBHOCTH: HWHBApUAaHTHOCTDH
MOAYJL CKOPOCTH CBE€Ta B BaAKYYMC,

MNPUHIHUIT OTHOCUTCIIBHOCTHU OnHIITEiHA

6.2

OTHOCHTEILHOCTD OJJHOBPCMCHHOCTH.
33.MCI[J'ICHI/IC BpEMCHHU W COKpallCHUC

JUINHBI




6.3

DHeprusi U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsI3b Macchl C DHEPrueld U MMITYJILCOM
CBOOOIHOW YaCTHLBL. ODHEPrHs TOKOS

CBOOOTHON YaCTHIIBI

KBAHTOBAA ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. Dopmyna Ilnanka cBs3M
SHEPruu (POTOHA C €ro YaCTOTON. DHEPrus

U uMIynbe poToHa

OTkphITHE u )5 (N (S (0): 0504 (S
¢dotordpdekra. Onbitel A.I'. Cronerosa.

3akoHbl poTorddexra

YpaBHeHue OUHImTENHA JUTS
dotoapdexra.  «KpacHas  rpaHHIAY

dboTorddekra

7.1.4

JaBnenue cBeta. Onbitel I1.H. JIeOGeneBa

7.1.5

XUMHYECKOE ICUCTBUE CBETA

Texaudeckue ycTponcTBa: (GOTOIIEMEHT,
dboTOMATUHK, COJIHEUHAs Oarapes,

CBETOIUOT

7.2

CTPOEHUE ATOMA

7.2.1

Monpens atoma TomcoHa. OnBITE
Peszepdopaa o uccieqoBaHui0 CTPOSHUS

aToMma. HnaHeTapHa;I MOICIb aToMa

7.2.2

Ilocrynmarer  bopa.  Uznyuenune u
norjouieHre (GOTOHOB TMpU TEPexoje
aToMa C OJIHOTO YPOBHSI JHEPrud Ha
apyroil.  Bugbel  cnektpoB.  Crnekrtp

ypOBHCfI OHEPIHUU aTOMa BOJOPOJa

7.2.3

BomanoBbIe cBolicTBa yactuil. BoaHBI 1e
bponins. KopnyckynsipHO-BOIHOBOMN
nyanusM. Judpakuus >IeKTpOHOB Ha

KpHuCTaJlliax




7.2.4

CrnoHTaHHOE U BBIHYXXJICHHOC U3JTYUCHUC.

YcrpoiicTBO U puHIMI padoTHI Ja3epa

7.2.5

TexHuyeckue yCcTpoucTBa: CIEKTPAIbHbBIN
aHaJIn3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBII

KOMITBIOTEP

7.2.6

[IpakTnueckue paboTsl. HaOmronenue

JIMHENYaTOro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl HAOMIOAEHUST W PETUCTPAIUN

SJICMCHTAPHBIX YaCTHIL

7.3.2

OTKpbITHE PAAHOAKTUBHOCTH.  OTBITHI
Pesepdopna mo ompeneneHuro cocrtaBa
pamuoakTUBHOTO u3mydeHus. CBolcTBa
anbda-, Oera-, raMma-m3TyqdeHHsL.
Bnusaue paaMoakTUBHOCTH Ha JKUBBIE

OpraHu3MbI

7.3.3

OTKppITHE  NOPOTOHA W HEUTpOHA.
Hyxnonnas monens sapa ['eiizenbepra —
NBanenko. 3apsa sapa. MaccoBoe 4HCiIO

snapa. M3oTonbl

7.3.4

Annda-pacna. DIIEKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnan.  [amma-
u3NydyeHue. 3aKOH  paJHOaKTHBHOTO

pacnaaga

7.3.5

SHGPFI/IH CBjA3UW HYKIIOHOB B  sAOpC.

SAnepusie cunbl. Jledekt Macchl siipa

7.3.6

H,I[epHBIC pe€aKuuu. HCHCHI/IG U CHHTC3

sep

7.3.7

Snepubii  peaxkrop.  TepMosaepHbIi
cuHre3. [IpoGieMbl M  MEPCHEKTUBBI
AJEPHON DHEPreTHUKU. OKOJOTMYECKHE

ACIICKThI HHCpHOﬁ OHEPICTUKU




7.3.8

OnemeHTapHble  4acTulibl.  OTKphITHE
IIO3UTPOHA. @DyH1TaMEHTaJIbHbIE

B3aUMOI€UCTBUSA

7.3.9

TexHuueckue yCTpOMCTBA:  JO3UMETD,
KaMmepa BuibcoHa, SIEpHBIA peakTop,

aToMHas 6omOa

7.3.10

[Ipaktuyeckue pabotel. MccnenoBanue
TPEKOB YacTHII (mo rOTOBBIM

¢doTtorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro nHeba. Co3Bes3nus, sipKue

3Bé3}II)I, TIJIaHETHI, UX BUAUMOC ABUKCHUC

8.2

Comueunag cucrema. llmaHeTsl 3€MHOM
prl'[l'II)I. HHaHeTBI—FI/IFaHTH %1 Hux
CHYTHI/IKI/I, KapJ'H/IKOBI)Ie TIJIAHCTHI. Maﬂme

Tena COJTHEYHOI CUCTEMBI

8.3

Comnne, dotochepa u  armocdepa.

ConHeuHasa aKTUBHOCTH

8.4

Nctounuk sneprun CoJiHIIA U 3BE3]T

8.5

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHUKH:
Macca, CBETUMOCTb, PaJiyC, TeMIIEpaTypa,
HxX B3aMOCBS3b. Juarpamma
«CTICKTPATIbHBIA KJIacC — CBETHMOCTHY.
3Bé31pI IUIABHOHM  IOCIIEIOBATEIIHLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY I

3BE3N T JIaBHOM oCJICA0OBATCIIBHOCTHU

8.6

Bnyrpennee CTpOCHHUE 3BE3 L.
CoBpeMeHHbIE MIPEICTABICHUS 0
MIPOUCXO0KAEHNUH U B0y CollHIA U 3BE3 .

Jranel JKU3HU 3BE3

8.7

Mneunsiii IIyre — Hama ['amaktuxa.
CnupanbHasg  cTpykrypa  lanmakTukwy,
pacopeneneHue 3BE3N, Trasa M IIBUIN.

Ilonmoxxenre U ABHXKEHHE COJ'IHI_[a B




lanaktuke. Ilnockas wu cdepuueckas

HOACUCTEMBI [ aJlakTUKU

8.8

Tumer ranaxktuk. PagworanakTuku u

KBa3apbl. YEpHBIE ABIPHI B SAPAX FATaKTUK

8.9

Bcenennas. Pacmmpenue Bcenennoil.
3akon XaObna. Pa30eranue rajgakTHK.
Bo3pact u pammyc Bcenennoil, teopus
bompmoro B3peBa. Mogens «ropsyeit

Bcenennoin». PenukroBoe usimyuenue

8.10

Macmirabnast  ctpykrypa  BcenenHoil.
Meraranaktuka. Hepeménusie npo6iemMsl

ACTPOHOMHH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 11 knace/ Maxumes I'.J1., bByxosues b.b., Yapyrua B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocsewenue»

» dusuka, 10 knace/ Mskumes I'.4., byxosnes b.b., Corckuit H.H. nmox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA
®duswnka. 10 knacc. ba3zoBslit 1 yriyOnéHHBIA YPOBHHU.
Meronnueckoe nocodue ¢ yKkazaHusIMH K PEIICHUIO

3a/1a4 MOBBIIIEHHON TpyaHocTu / JI. O. ['enaeHmTeiiy,

A. A. bynaroBa, A. B. Komikuna, M. H. KopuunseB. — M. :

BMHOM. JlaGopatopus 3HaHUH,

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
http://school-collection.edu.ru
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