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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro ypoBHSI Ha YPOBHE CpEIHEro 0OIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpPEIMETHBIM pe3ysibTaTaM OO0y4YEHHs, a TaKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (U3MKHU: JUYHOCTHBIE, MeETaIllpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cojepxaHue yueOHoro npeamera «dusuka» mo rogam o0ydeHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHWM, M3ydyaeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHMsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaAMU W Apyrux. M3yudeHue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATH HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UMHU YYEOHBIX UCCIEA0BAHMM.

B ocHoBY Kypca (pu3uku 11 ypOBHS CpeHEro o01iero 00pa3oBaHus MoJI0KeH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOITPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PUBHKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJb30BaHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc dbusuku npeamnosaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHUKH M TEXHOJOTHH, a TaKXKe OO0CYXKICHHS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3oBaHus SBISOTCA (u3HUeckrue Teopuu ((PopMUpOBaHUE MPEACTABICHHUHA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUH, Poiu (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIUIIOB B COBPEMEHHBIX IIPEACTABIEHUAX O IPUPOJIE, TPAHUIAX TPUMEHUMOCTH
TEOPHI1, I ONMCAHUS €CTECTBEHHO-HAYUHBIX SIBIIEHUI U MPOLIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J] B Kypce (M3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpraHu3allid SKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyYaroluXxcsl.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no Qusznke oObEIMHEHBI B OOIIMH CIHCOK YYCHHMYECKUX MPAKTHYECKUX PabOT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
3TOM O0ecrneynBaeTcsl OBJIaJEeHUE OOYYaIOUIMMHCS YMEHHUSAMH IPOBOJUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHKE YAEISIETCS pEIIEHUIO PACUETHBIX U KAUECTBEHHBIX 3aa4.
IIpu 3TOM 117151 pacU€THBIX 33724 IPUOPUTETOM SIBISIOTCS 3aJ]a4M C SIBHO 33JJaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO paszesia Kypca, TaK M UHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKaHUs (U3NYECKUX SBICHUM U TPOIECCOB B OKPY’KAIOLICH
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuto y4yeOHoro mnpouecca 0a3oBbI ypOBEHb Kypca (DU3MKU HA YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHHUE [JIsl BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHOe o0opyaoBaHue (GOPMHUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  00OECleurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIYEBbIX JAEMOHCTpalui s
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(dyH1TaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dopMupyetcst B BUjie TEMaTHYECKUX KOMILUIEKTOB M O0O€CIeunBaeTcss B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IIM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IIUPPOBBIX JTaOOpaTOpPHUi.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUMXcsi K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX HHTEUIEKTyaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MO3HaHUS U (OPMUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKX 3HaHUN U HAYYHBIX JI0KA3aTEIbCTB,;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne 3TUX Liejeld 00ecreunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

nporuecce U3yyeHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsiICHEHHsI (PU3MYECKHX SBICHUH B TPUPOAE U JJIA TPUHATHUSL
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoIeNblo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUU JIsl Pa3BUTUS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JEATEITLHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus orBogutTcsa 204 vaca: B 10 kinacce — 102 gaca (3 yaca B Hegenio), B 11
knacce — 102 yaca (3 gaca B HeZIeIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepedYeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX paldOT SBISCTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIa€T BBIOOP
npoBeAcHUsT JIa0OpaTOPHBIX pPabOT W OMNBITOB C YYETOM HWHIUBHUIYaAJTIBbHBIX
O0COOCHHOCTEH 00yYarOIIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupozae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
MHupa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusmke.

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

Ponb u mMecto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuyeckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBUXKCHUA.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpPSMOJUHEHHOe IBrKeHHE. I paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

Kpuponmmueitnoe aprxenue. JIBi>keHre MaTepraaIbHON TOUYKH 10 OKPYKHOCTH
C MOCTOSIHHOM II0 MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAST CKOPOCTh.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHu4yeckne YCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJIOB, IEMTHBIC U PEMEHHBIEC TIEPEIAYH.

Jlemoncmpayuu

Moaenp cUCTeMBI OTCUETA, WIIIIOCTPAIUMs KMHEMATHUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue aBwkeHusl Tejla, OPOIICHHOTO TMOJA YyIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY MNYTSIMH, HPOWUJICHHBIMU TEJIOM 34
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

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

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHusi. Cuna Tsokectu. IlepBas kKocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBH)KEHUU Tela B AKUJIKOCTHU WIIH rase.

[TocTynarenpHOE M BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pe3uHOBOM 00pasile, OT ux aedopmMariuu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbC cuinbl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedopMupoBaHHON NPYKUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3eMIu.

[ToTeHunanbHple W HEMOTCHIMAJIbHBIC  CHJIBI. CBsi3b  paboOTHI
HEMOTEHI[MAJbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH 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 temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HJACATbHOTO raza. AOCONIIOTHash TeMmmepaTypa Kak Mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OmnpiThl 0 TUDPYy3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OneITel, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO Trasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crIoco0bI e€ n3meHeHus. KonmnmyecTBo TermnoTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIIyUYCHHUE. Y JeIbHAsI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

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

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTh IpoLieccoB B MPUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeUCTBUS. DKOJIOTMYECKHE MPOOIEMbI TETIIOIHEPTETUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tejla MpPH COBEPLIEHUU PadOThI: BBUIET
npoOKkH U3 OYTBUIKM TOJ JEMCTBHEM CXKAaTOTO BO3/yXa, HarpeBaHue s¢pupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbIT o a1abaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENSI BHYTPEHHETO CrOPaHUs, pEaKTUBHOTO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusa eeuwjecmea. Pazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUs CBOWCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasienus. Cyonnmanus.

VYpaBHeHue TemioBoro OanaHca.

TexHnueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: TUIPOMETpP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJOTHH IOJy4YEHHs] COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHHs BIaKHOCTH.

Habmronenune HarpeBaHust U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXXHOCTH BO3yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpu3anus Tei. DIeKTpruuecKui 3apsi. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsiI.
Onektpuueckoe 1mone. Hanpssk€HHOCTh  3niekTpuueckoro mods.  [Ipuniun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocratuueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOJHMKH W AWAPNEKTPUKH B AJIEKTPOCTATUYECKOM TMoje. [(udnekTpuyeckas
MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

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

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunuix cpeoax

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

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. Y AEIbHOE CONPOTHUBIEHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 31eKTpruueckoil renu. KopoTkoe 3ambIkaHue.

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

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

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

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUYECKUi TOK B Ta3zax. CamMOCTOSATENbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJTYITPOBOAHUKOBBINA TUO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[IpsmMoe wW3MepeHHue >IEeKTpOABMXKYyIIeH cuibl. KopoTkoe 3amblkaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsA B 10 kiacce OCyIIECTBISETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKW,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUs: SIBICHUE, HAay4HbIH (akT, rumore3a, (U3MYEcKash BEIUYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIIMPOBAHHE, MOJIEIb, U3MEPEHUE.

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

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJ, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEP/IBIX T, )KUAKOCTEN U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKa.

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

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObBITOBOM XOJOAWJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, raTbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MAarHuTHl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMH. [[pUHIUIT CyNepHO3UIIMU MarHUTHBIX TMOJIEH.
JlvHMM MarHuTHOW WHAYKOUHM. KapTMHa JWMHUMA MArHUTHOM WHAYKIIUU T1OJIS
MNOCTOSIHHBIX MAarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKoM. OnbIT DpcTena. BzaumoaeiicTBue nmpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

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

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
MHIYKIUU. OJIEKTPOJABHXKYIAs CUla HWHIAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuun Gapanes.

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

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMH. OJIEKTPOABIKYIAs  CHia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABMKYLIEH CHUJIbI UHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

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

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMH KoJeOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHHS
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

Ilepemennbiii  TOK. CHUHYcCOUIANbHBIM TEPEMEHHBIH TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

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

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4YeCKUN MasTHHK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocie0oBaTEIbHOM COEIMHEHHUU PE3UCTOpPA, KaTYLIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

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

HccnenoBanue nepeMeHHOT0 TOKA B LIETIH U3 MOCJIEI0BATEIBHO COeTMHEHHBIX
KOHJEHCaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

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

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMTIBI paguoCBsI3K U TeneBUAeHUs. Pannonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnronenne cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, 1upaxius, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi HICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid Yroja MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

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

Coluparoiue u paccerBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOM JuH3bl. [locTpoeHue n3o0pakeHuil B COOMPAIONIUX U
pacceuBaroux JuH3ax. @opmyia TOHKOW JTMH3bL. Y BEJIUYEHHE, JaBAEMOE JIMH30i.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOmMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE paACpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUI B JTMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomoi

N3mepenue nokazaresns NpeJoMICHUs CTEKIIA.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cCrIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKH. [locTyiaTsl crienuanbHOU
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpalICHUE
JUTUHBI.
DOHeprusi U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUIIbI. 3Heprm{
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEprun (PoTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue gorodrddexra. OnbiTel A. I'. CroneToBa. 3aK0HBI

doToaddexra. YpaBHenue DiHmTerHa st pororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpocTBa W MPAKTUYECKOE MpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunk, coiHeUHas 6arapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
IInanerapnas Mmogmenbp aroma. Iloctynatel bopa. M3nydyenue u mnoriomieHue
(GbOTOHOB TpW mMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

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

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

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

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHedyaThIX CIEKTPOB U3TyYECHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHunto coctaBa paguoakTUBHOTO
manydyeHusi.  CpoiictBa  anbda-, Oera-, TamMma-uziydeHus.  BrusHue
PaJUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTUYECKUE ACIIEKTHI SIAEPHON YIHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHu4eckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buinibcona, siaepHbIid peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianiHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBHOKCHHE.

CoJsHEUHAs cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, X OCHOBHBIC XapaKTEPUCTHUKH. JlMarpamMma «CIEKTpaJbHBIA KJIAaCC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIsI 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



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

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

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PeaukroBoe nsinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PUBUKU U
aCTPOHOMHH B COBPEMEHHOW Hay4yHOU KapTHHE MHpPA, poJib (U3HUECKON TEOPUH B
(dbopMuUpOBaHUY MPEACTABICHUHN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  O00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢usuku 60a3oBoro ypoBHs B 11 kimacce ocyiecTBIsieTCs C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnoresa, (u3udyeckas BEIMYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMH HA OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, IEUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUTMYECKON PEIIETKH, CIIEKTPaIbHBIN aHaIH3.



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

Texnonocua: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anteHHa, teiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



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

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOJKHO OOECIEUUTHh TOCTUKEHUE CIETYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIOCOOHOCTh OOYyYaromIMXcsi PYKOBOJCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE peaan3allid OCHOBHBIX HaIpPaBJICHUU
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

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

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTUYECKUX |
JEMOKPAaTUYECKUX [IEHHOCTEM;

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

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U HA3HAUYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHUKU;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYyIIero (GU3NYECKO HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepam NpodhecCHOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bY3UKHM HA TPOTS>KEHUU BCEH JKU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1leJield yCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (hopMynmMpoBaTH W aKTyallM3UpPOBaTh  MPOOJIEMY,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBbI ¢ YUETOM aHAIHM3a HMEIOIIHXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATH 1 BBIMOJHIATH Pa00Ty B YCIOBUAX PEATbHOTO, BUPTYaTbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

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

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PEIIeHUs, HAXOAUTh apTYMEHTBI JIJIS TOKa3aTeIbCTBA CBOUX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYIHUPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIHHOMN
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJa/IETh HaBBIKAMM TOJyuYeHUs HWH(opManuu (U3HMUEeCKOro CoAep>KaHus U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIHHO OCYIIECTBIATh TOUCK, aHaJIN3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEUICHWN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OPTraHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpKaHHUS B Pa3IMYHBIX (opmarax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYULIECTBIIATH OOIIEHUE HA YpOKaX (U3UKHU U BO BHE-YPOUHOH JI€SITEILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud M  CMST4arth
KOH(JIMKTHI;



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

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEWCTBUUA C Y4YETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/I0I0 yYaCTHUKA KOMAH bl B OOIIHA
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBIIATh TO3UTHUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
GU3MKH W acCTPOHOMUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKYU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaATEIBHBINA U KYIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

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

BJIQJICTh  HABBIKAMU  TO3HABATEIHHOW  PEQIIEKCHU  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



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

MPUHUMATh MOTHBBI M apryMEHTHI APYTHMX TMPH aHAIW3E pPE3yIbTaTOB
TeSTEHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TESATEITBHOCTH;

NpU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIbTATOB OCBOSHUS ITPOTPAMMBI T10
buzuke s ypoBHS cpeaHero oOmero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPE IO Iar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAILHON CQeEpHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
SMOIMOHAIBLHBIM U3MEHECHHSIM U TMPOSIBIISATH THOKOCTD, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHE
IPYTuX, YYUTBIBaTh €ro MpPH OCYIIECTBIEHWU OOUIECHUS, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiaacce npeMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TEIIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
ANEKTPUYECKUI 3aps]l IPU pelIeHUU (PU3NUECKUX 3a]1ay;

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



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEITHOE IBUKEHUE,
CBOOOJHOE MAJEHUE TeJ, ABMKEHUE MO OKPYKHOCTHU, MHEPLIHS, B3aUMOJEUCTBHE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel,
U3MEHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PAaBHOBECHE,
UCIIapeHue, KOHACHCAIMs, IUIABJICHHE, KPUCTAJUIM3alUs, KUIEHUE, BIAXXHOCTb
BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCYZE,
CBSI3b MEXIY MapaMeTpaMu COCTOSIHUSI ra3a B HU30IpoIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHCTBUE 3aPA/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHAaTa, IMyTh, NEpEeMEIIEeHHE, CKOPOCTb, YCKOpEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEJIUYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIBb3Ysd (U3MYECKHEe BETUYMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTHUYECKOTO JBWIKCHHS MOJICKYJI, CpeIHEKBaIpaTUIHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsT W EAWHMIBI, HAXOAUTh (OPMYJbI, CBA3bIBAIOIINE JaHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
ANEKTPUUYECKOE MOJIE, HANPSIKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIMAIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCIONB3ys (pu3mdeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYIO0 TEOPUIO CTPOCHHSI BEILECTBA, I'a30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
GOpMyYyITHUPOBKY 3aKOHA, €r0 MaTeMaTH4YE€CKOE BbIpaK€HHWE U YCJIOBHUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBHI 10 HCCIEIOBAHUIO (PU3UUYECKUX SBICHUU W
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh NpodiieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PY/1I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISTh MPSIMbIE U KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEJIUYMH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPHU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(dbUKCUPOBaTh PE3YIBTATHI OJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax y4deOHOTO DJKCIIEpUMEHTa, Y4eOHO-UCCIEIOBATEILCKOM U MPOEKTHOMU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpaATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NYECKHUE BETUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHHN C OMOpold Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAYYHO-TIONMYJAPHON WH(POPMAIMK, TOJTYYCHHOW W3 pPa3IMIHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, 00BbSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
U TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSA TT0 (PU3HUKE B ITOBCETHEBHOM KU3HU TSI
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATh padOTy TpYyNIbl, PALUMOHAIBHO pACHpPEleisITh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE pacCMATPUBAEMOM IPOOIEMBI.

K koniy o6yuenus B 11 kiacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW NEATEIIBHOCTH JIOAEH, LEIOCTHOCTh M E€IUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOUCYHBIN ANEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJIeJb aTOMHOIO sijpa MpH pElIeHHH (PU3NYECKHUX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, OJEKTPOMArHUTHAs WHAYKIMUSA, JEHCTBUE MATrHUTHOTO TIOJA Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pPAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (pororddekT), cBeTOBOE NaBlieHNE, BOZHUKHOBEHHE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
PaauoOaKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Ppa3IUYHBIX  Cpel) H
AIEKTPOMArHUTHBIC SIBIICHUSI (TPOIECCHI), HMCHONB3Ys (U3HUECKHE BEIUYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
WHIYKIMST MarHUTHOrO mojs, cwia Awmmepa, cuia JlopeHia, WHAYKTHBHOCTb
KaTYIIKW, SHEPrusi AJEKTPUYECKOr0 M MAarHUTHOIO IMOJIeH, MEepuoJ M YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHUYECKAs] CWUJia JIMH3BI, TPU OMHCAHWH TPABUIBHO TPAKTOBATh (HU3UUECKUI
CMBICIT HCIIONB3YEMBIX BEITUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBaTh
(bopMyITBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETHUHUHY C IPYTUMHU BETHUYNHAMU,

OMKUCHIBATh H3YUYCHHBIE KBAHTOBBIC SIBJICHUA M TMPOLECCHI, HUCIOIb3Ys
du3nYecKue BEIMYHHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPrus CBA3U



aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UUECKUN CMBICI
WCIIOJIb3YeMbBIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIaHHYIO (U3MUYECKYI0 BEIWYMHY C JAPYTUMH BEITUYHHAMH,
BBIYHCIISATH 3HAYCHHUE (PU3NUCCKON BETMIMHBL

aHAM3UPOBATh (PU3MUYECKHUE TMPOIECCH M SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapaljIeIbHOrO
COCOMHEHUS IPOBOJHUKOB, 3aKOH J[xoynsa—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeWHa ans gororddexra,
3aKOH COXPAaHEHHWs DHEPrUH, 3aKOH COXpPaHEHUS HMITYJbCa, 3aKOH COXpPaHCHHUSI
ANEKTPUUECKOT0 3aps/ia, 3aKOH COXPAaHEHHMs MacCOBOI0 4HCIa, MOoCTynathl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTU4YeCKOE BBIpAKEHUE U YCIOBUS (TpaHHIIBI, 00IacTH)
PUMEHHUMOCTH;

OTIpEICIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MAarHMTHOTO ITOJIS MTPOBOTHUAKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM TNPSIMBIX U KOCBEHHBIX H3MEPEHUH: TPHU 3TOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO AKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAJBHBIN CMOCOO M3MEPEHUS U HCIOJIb30BaTh HM3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
M3MEpPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (M3UYECKUX BEIMYMH B BUIEC TaOMUIl U TpaduKOB,
JIeNaTh BBIBOIBI 10 Pe3yIbTaTaM UCCIICIOBAHMUS,;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPH MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENHHOCTH C WCIIONB30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB U JTaOOPATOPHOTO
000pyT0BaHMS;

pemaTth pacy€THblE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEINb, BBICIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HEOoOXoMUMbIe NIl €€ PEIICHHs, TPOBOJAUTL PACUYEThl M OICHUBATH PEATbHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HUECKON BEITMINHBI,



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3nvecKue sIBICHUs;

MCII0JIb30BATh ITPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM M HAY4YHO-TIOMYJSIPHOM HMHQOpPMalUM, TMOJYYEHHOH U3 pa3InYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(POPMALIHIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MOPUOOPOB MU TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOILIECCOB OKPYXAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYXKAIOLIEH CpeJIe;

pabotaTh B TpyNIie C BBINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIBI B PEILIEHNE PACCMAaTPUBAEMOM IPOOJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica ) https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Aluraica 1 https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 9 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 29
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 12 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 12 1
OCHOBBI TEPMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 9 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Uroro mo paznmeny 33
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK

. 1
41 UeKTpoCTaTH > https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. TOku B 17 bubnuorexa [JOK

' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72

Hroro mo pazueny 32

PesepBHOE Bpems 6

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

Bce
ro

KoHnTtpous
HbIE
padoTbI

IIpakTHyec
KHe padoThl

JlaTa
H3yYeH
uA

DJeKTpoHHbIe NH(POBbIe 00pa3oBaTebHbIE PeCypChl

®du3nKa — HayKa
0 MPUpPOJE.
Hayunbie metoip1
MO3HAHUS
OKPYXKAIOIIETO
MHpa

bubnuoteka [{OK https://m.edsoo.ru/ff0c32e2

Ponp u mecto
(bu3uKy B
hopmupoBaHUHN
COBPEMEHHOU
Hay4YHOU KapTHHBI
MHpa, B
MPAaKTUYECKOMN
JeSITeNbHOCTH
mronei

bu6mmoreka LIOK https://m.edsoo.ru/ffOc33e6

MexaHuueckoe
JIBHKCHUE.
OTHOCHTENBHOCTH
MEXaHUYECKOTO
JBUKCHUS.
IIepemenienue,

bubnuoteka I{OK https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

CKOPOCTb,
YCKOpEHHE

PaBHOMepHOE
MPSIMOJIMHENHOE
JABHKCHUE

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3620

PaBHOyCKOpeHHOE
MPSIMOJIMHENHOE
JBHKECHUE

bubnuoteka [{OK https://m.edsoo.ru/ff0c372e

CBoboHOE
aJicHHeE.
Yckopenue
CBOOOIHOTO
naJcHus

bubnuotexa [{OK https://m.edsoo.ru/ff0c39cc

JBmxkeHue tena,
OpOIIIEHHOTO TIOT
YTJIOM K
TOPU30HTY

bu6mmoreka IIOK https://m.edsoo.ru/ff0c39cc

Pemenue 3amau.
JBm>xkeHue tena,
OpOIIIEHHOTO TIOT
YTJIIOM K
TOPU30HTY.

bu6mmoreka LIOK https://m.edsoo.ru/ff0c39cc

Pemenue 3amau.
PaBHOyCKOpeHHOE
NIIBHOKEHHE.

bubnuoteka [{OK https://m.edsoo.ru/ff0c39cc

10

Kpuonuneiinoe
JBUKCHHUE.
JBukeHue
MaTepuanbHON

bubmuoteka [{OK https://m.edsoo.ru/ffOc3ada



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

TOYKH TIO
OKPYXHOCTH

11

VYrnosas
CKOpOCTb,
JINHEHas
ckopocts. [lepuon
Y 4acToTa
oOpareHusl.
LenTpocTpemuren
BHOE YCKOpPEHHUE.

https://resh.edu.ru/subject/lesson/6288/train/47157/

12

[Tpunamn
OTHOCHUTEJIBHOCTH
Tamnes.
HNueprmanbHbie
CHCTEMBI OTCUETA.
[TepBriit 3aK0H
Hrrotona

bu6mmoreka [IOK https://m.edsoo.ru/ffOc3be8

13

Macca Tena.
Cuna. [Tpunuun
CYNEPHO3UIUU
cui. Bropow
3akoH HeroToHa
TS
MaTEepUATBHOU
TOYKH

bu6mmoreka LIOK https://m.edsoo.ru/ffOc3be8

14

Tperun 3akoH
Hrrotona ais
MaTepuaabHbIX
TOYEK

bubmuoteka [{OK https://m.edsoo.ru/ffOc3be8



https://resh.edu.ru/subject/lesson/6288/train/47157/
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

15

3aKkoH
BCEMUPHOTO
taroTenus. Cuia
TskecTH. [lepBas
KOCMHYECKas
CKOPOCTH

bu6mmoreka LIOK https://m.edsoo.ru/ff0c3d00

16

Cuna ynpyrocti.
3akon ['yka. Bec
Tena

bubnuoteka [{OK https://m.edsoo.ru/ffOc3el8

17

Cuna tpeHus.
Koaddpunuent
Tpenus. Cuiia
COTIPOTHBIICHUS
IIPU JBUKEHUU
TeJa B )KUJKOCTH
WIH Ta3e

bubnuotexa [{OK https://m.edsoo.ru/ffOc3f76

18

Pemrenue 3agad Ha
MIPUMEHCHHE
BTOPOTO 3aKOHA
Hrrotona.

https://resh.edu.ru/subject/lesson/4717/control/1/

19

JlaGopaTopHas
pabota Nel
N3yuenue
JBUKEHHS TEJ 110
OKPY>KHOCTH TIOJT
JIEACTBUE CUII
TSKECTH U

YIpPYrOCTH.

https://resh.edu.ru/subject/lesson/4717/control/2/



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://resh.edu.ru/subject/lesson/4717/control/1/
https://resh.edu.ru/subject/lesson/4717/control/2/

20

ITocrynarensHoe
U BpallaTeabHOE
JIBHKCHUE
a0COJIIOTHO
TBEPAOIO Tena.
MoMEHT CHIIBI.
IIneyo cumsl.
VYcemoBus
paBHOBECHs
TBEPAOTO Tena

bu6mmoreka LIOK https://m.edsoo.ru/ffOc41a6

21

Pemenue 3amgau.
YcnoBusa
paBHOBECHSL.

bubnuotexa [{OK https://m.edsoo.ru/ffOc41a6

22

3akoH Ilackas.
JaBnenue
KUIKOCTH,
MOKOSIIIECHCS B
HCO. 3akon
Apxumena.

https://resh.edu.ru/subject/lesson/5896/control/1/

23

Nmnynsc
MaTepuaibHOU
TOYKHU, CUCTEMBI
MaTepuaIbHbIX
Touek. Mmiryibc
CUJIBL. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
JBUKEHUE

bubnuoteka I{OK https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://resh.edu.ru/subject/lesson/5896/control/1/
https://m.edsoo.ru/ff0c43d6

24

Pemenne 3amau.
3akoH
COXpaHEHUS
HMIIYJIbCA.

https://resh.edu.ru/subject/lesson/5895/control/1/

25

Pabora u
MOIIIHOCTH CHJIBI.
Kunernmueckas
SHEPTUst
MaTepuaIbHON
Touku. Teopema
00 U3MEHEHHNH
KHHETHYIECKOW
SHEPTHH

bubnuoteka [{OK https://m.edsoo.ru/ff0c4502

26

TloTenmansHas
SHEPTHS.
TloTennmansHas
SHEPTHUSI YIPYTO
nehopMUPOBAHHO
W MPY>KUHBI.
TloTennmansHas
SHEPTHs Tela
BONMH3HU
MMOBEPXHOCTHU
3emian

bu6mmoreka LIOK https://m.edsoo.ru/ff0c461a

27

IloTennuansHbIE
H
HEITOTEHITNATLHEI
¢ cunbl. CBs3b
paboThI

bubmuoteka [{OK https://m.edsoo.ru/ffO0c478c



https://resh.edu.ru/subject/lesson/5895/control/1/
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

HEIOTEHI[MAIbHBI
X CHII C
H3MEHEHHEM
MEXaHNYECCKOH
SHEPTUH CHUCTEMBI
Tell. 3aKOH
COXpaHEHUs
MEXaHNYECKOH
SHEPTHH

28

JlaGoparopHas
pabota No2
«HccaenoBanue
CBSI3M pabOThI
CHJIBI C
M3MEHEHHEM
MEXaHUYECKON
SHEpPruu Tea Ha
npumepe
pacTsKeHUs
PE3UHOBOTO
KIyTay

https://resh.edu.ru/subject/lesson/6290/control/2/

29

Pemenue 3amau.
3aKoH
COXpaHEHUS
MEXaHH4YeCKOM
SHEPTUH.

https://resh.edu.ru/subject/lesson/6290/control/1/

30

IToBTOpEeHnue.3ako
HBI COXpaHEHMS.

https://resh.edu.ru/subject/lesson/6290/control/1/



https://resh.edu.ru/subject/lesson/6290/control/2/
https://resh.edu.ru/subject/lesson/6290/control/1/
https://resh.edu.ru/subject/lesson/6290/control/1/

31

KontponbHas
paboTa o Teme
«Kunemaruka.
JnHamuka.
3aKoHBI
COXpaHEHUs B
MEXaHUKE»

bu6mmoreka LIOK https://m.edsoo.ru/ffOc4b74

32

OcHOBHEIE
MOJIOXKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOPHH.
bpoyHoBckoe
IBIDKEHUE.

Audpdysus

bubnuoteka [{OK https://m.edsoo.ru/ffOc4dc2

33

Xapakrep
JIBIDKCHUS U
B3aUMOJIEHCTBUSA
YacTHUI] BEIIECTBA.
Monenu ctpoeHust
ra3oB, JKHIKOCTEH
U TBEPHBIX TEI

https://resh.edu.ru/subject/lesson/3731/train/47864/

34

Macca monexys.
KommuecTtBo
BEILIECTBA.
ITocTostnHas
ABoraapo

https://resh.edu.ru/subject/lesson/3731/control/2/

35

TemnoBoe
paBHOBECHE.

https://resh.edu.ru/subject/lesson/5898/control/1/



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://resh.edu.ru/subject/lesson/3731/train/47864/
https://resh.edu.ru/subject/lesson/3731/control/2/
https://resh.edu.ru/subject/lesson/5898/control/1/

Temneparypa u €€
HU3MEpEeHHUE.
[IIxana
TeMIIepaTyp
Henscus

36

Wneanpueiii ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

bubnuoteka [{OK https://m.edsoo.ru/ffOc4fde

37

AOcoroTHas
TeMIlepaTypa KaKk
Mepa cpeHen
KHHETHYECKOU
SHEPTHH
JIBUKCHUS
MOJIEKYI.
YpaBHeHue
Meunneneena-
Knaneiipona

bubnuoteka [{OK https://m.edsoo.ru/ffOc511e

38

Pemenue 3amau.
YpaBHeHue
Meuneneena-
Knaneiipona.

https://resh.edu.ru/subject/lesson/5898/train/15468/

39

3akoH JlanbTOHA.
I"a30BbIE 3aKOHBI

https://resh.edu.ru/subject/lesson/6292/start/325554/

40

Pemenue 3amau.
I"a30BEIC 3aKOHEIL.

https://resh.edu.ru/subject/lesson/6292/start/325554/

41

JlaGopatopHas
pabora Ne3
«HccnenoBanue

https://resh.edu.ru/subject/lesson/6292/start/325554/



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/subject/lesson/5898/train/15468/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/

3aBHCUMOCTH
MEXIY
napameTpamMu
COCTOSIHUS
Pa3peKEHHOTO
raza»

42

H3omporieccel B
UJeabHOM Ta3e U
uX rpaguueckoe
Mpe/ICTaBICHHE

bubnuoteka [{OK https://m.edsoo.ru/ff0c570e

43

Pemenne
rpaduyeckux
3ajad.
N3omnporieccsl.

https://resh.edu.ru/subject/lesson/6294/control/1/

44

Buyrpennsis
SHEPTH
TEPMOJMHAMUYEC
KOH CHCTEMEI U
CIIOCOOBI €€’
H3MEHEHUS.
KommuecTtBo
TEIIOTEI U
pabora.
Bnyrpennss
SHEPTHs
0JIHOATOMHOI'O
HeanbHOTO ras3a

bu6mmoreka LIOK https://m.edsoo.ru/ff0c5952

45

Buner
TeIUIoNEepeIayu

bubmoreka I{OK https://m.edsoo.ru/ffOc5¢c36



https://m.edsoo.ru/ff0c570e
https://resh.edu.ru/subject/lesson/6294/control/1/
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36

46

Y aenbHas
TEIUIOEMKOCTD
BEIIECTBA.
KommuecTtBo
TEIJIOTHI IPU
TerIonepeaye.
AnnabaTHBIN
MPOIIECC

bu6mmoreka LIOK https://m.edsoo.ru/ffOc5¢c36

47

[TepBriit 3aK0H
TEPMOJIMHAMUKHU U
€ro NpUMEHEHHE K
M30Ipo1eccam

bubnuoteka [{OK https://m.edsoo.ru/ffOc5efc

48

Pemenne
3agad.llepBbrit
3aKOH
TEPMOJIMHAMUKH.

https://resh.edu.ru/subject/lesson/6292/start/325554/

49

Pemenue 3amgau.
[Ipumenenue
MePBOT0O 3aKOHA
TEPMOJMHAMUKH.

https://resh.edu.ru/subject/lesson/6292/start/325554/

50

Heob6parumocTth
MIPOLIECCOB B
npupoje. Bropoit
3aKOH
TEPMOIUHAMUKHU

bubnuoteka [{OK https://m.edsoo.ru/ff0c6230

51

[Ipuanun
neiictus u KIT/
TEIIOBOM
MaIIIMHBI

bubnuoteka I{OK https://m.edsoo.ru/ff0c600a



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://resh.edu.ru/subject/lesson/6292/start/325554/
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

52

uxn Kapuo u ero
KILJ

https://resh.edu.ru/subject/lesson/3763/control/2/

53

DKOJIOTHYECKUE
pOoOIeMBI
TETUIOIHEPTETHKHI

https://resh.edu.ru/subject/lesson/3763/control/1/

54

Oo6o06maromuit
YPOK
«MonexynspHas
¢usuka. OCHOBBI
TEPMOJUHAMUKN)>

bubnuoteka [{OK https://m.edsoo.ru/ff0c6938

55

KontponbHas
pabora 1Mo Teme
«MonexkynspHas
¢usuka. OCHOBBI
TEPMOIUHAMUKI

bubnuoteka [{OK https://m.edsoo.ru/ff0c6a50

56

[TapooOpazoBanue
1 KOHJICHCAIHS.
Ucnapenue u
KHUIICHUE

bu6mmoreka [IOK https://m.edsoo.ru/ffOc63b6

57

Pemenue 3amgau.
[TapooOpazoBanue

https://resh.edu.ru/subject/lesson/3763/control/1/

58

AOconroTHas u
OTHOCHUTEbHAS
BJIAXKHOCTD

BO3/yXa.
Hacspiennsiit nap

bubnuoteka [{OK https://m.edsoo.ru/ff0c64d8



https://resh.edu.ru/subject/lesson/3763/control/2/
https://resh.edu.ru/subject/lesson/3763/control/1/
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://resh.edu.ru/subject/lesson/3763/control/1/
https://m.edsoo.ru/ff0c64d8

59

Pemrenue 3agau.
Bnaxuocts
BO3/yXa.

https://resh.edu.ru/subject/lesson/4740/control/1/

60

TBépnoe Teno.
Kpucrannueckue
u amop(dHbIe Tena.
AHnsotponus
CBONCTB
KPHUCTAILIOB.
Kunkue
KpPHUCTAJLJIBIL.
CoBpeMeHHbIE
MaTepHabl

bubnuoteka [{OK https://m.edsoo.ru/ffOc65f0

61

IInaBnenue u
KpUCTaJUTH3AIIUS.
VnenpHasa
TEII0Ta
IUIaBJICHHA.
CyOmumariust

bu6mmoreka [IOK https://m.edsoo.ru/ffOc6708

62

YpaBHeHue
TEIIOBOTO
OayaHca

bu6mmoreka LIOK https://m.edsoo.ru/ff0c6820

63

Pemenue 3amau.
IInaBnenue n
KpUCTaJUIU3aLIMs..

https://resh.edu.ru/subject/lesson/3741/control/1/

64

Pemenne 3amay.
YpaBHeHue
TEIJIOBOTO
Oananca.

https://resh.edu.ru/subject/lesson/3741/control/1/



https://resh.edu.ru/subject/lesson/4740/control/1/
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://resh.edu.ru/subject/lesson/3741/control/1/
https://resh.edu.ru/subject/lesson/3741/control/1/

65

DnekTpusaus
TEJL.
DNEeKTPUUECKUH
3apsa. JBa Buaa
MEKTPUICCKIX
3apsioB

bu6mmoreka LIOK https://m.edsoo.ru/ffOc6bcc

66

[IpoBonHMKH,
TUDJICKTPUKHU U
TTOJTYTTPOBOTHHUKH.
3akoH
COXpaHEHUS
ANEKTPUIECKOTO
3apsiaa

bubnuoteka [{OK https://m.edsoo.ru/ffOc6bcc

67

Bsaumonencrsue
3apsa0B. 3aKOH
Kynona.
ToueyHprr’
AIEKTPUYECKUN
3apsn

bu6mmoreka LIOK https://m.edsoo.ru/ffOc6ced

68

Pemenue 3amau.
3akoHn KymnoHa.

https://resh.edu.ru/subject/lesson/6293/control/1/

69

Hanpsx€HHoCcTh
3NEKTPUYECKOTO
noJist. [IpuHiun
CYIEPIIO3UIINU
ANEKTPUUECKUX
noJiey. Jluaun
HaIpsHKEHHOCTU

bubmuoteka I{OK https://m.edsoo.ru/ffOc6df2



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://resh.edu.ru/subject/lesson/6293/control/1/
https://m.edsoo.ru/ff0c6df2

70

Pemenue 3amay.
HanpsixeHHOCTB
3JIEKTPUYECKOTO
TOJISI.

https://resh.edu.ru/subject/lesson/5899/train/48728/

71

Pabora cun
AIEKTPOCTATUYECK
Oro IIOJIA.
ITorentmanr.
PaznocTh
MOTEHIIHATIOB

bubnuoteka [{OK https://m.edsoo.ru/ffOc6f00

72

[IpoBoaHMKH M
TMDIIEKTPUKH B
ANIEKTPOCTATUYECK
OM TI0JI€.
Jusnexkrpudeckas
MIPOHULIAEMOCTb

bubnuoteka [{OK https://m.edsoo.ru/ff0c7018

73

Pemenue 3amgau.
[IpoBoHMKY U
JTUDJICKTPUKH B
ANEKTPHUIECKOM
TOJIE.

https://resh.edu.ru/subject/lesson/5899/train/48728/

74

DIEKTPOEMKOCTb.
Konpnencarop

bubnuoteka [{OK https://m.edsoo.ru/ff0c7126

75

DIEeKTPOEMKOCTh
MJIOCKOTO
KOHJIEHCATOPA.
OHeprus
3apsKEHHOTO
KOHJIEHCaTopa

bubmuoteka I{OK https://m.edsoo.ru/ff0c72c0



https://resh.edu.ru/subject/lesson/5899/train/48728/
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://resh.edu.ru/subject/lesson/5899/train/48728/
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

76

Pemenue 3amau.
Coenunenue
KOHJEHCAaTOPOB.

bubnuoreka [TOK https://m.edsoo.ru/ff0c72c0

7

Pemenne 3amau.
Konpnencaropsl.

bu6mmoreka LIOK https://m.edsoo.ru/ff0c72c0

78

[Tpuanun
JICUCTBUS U
MIPUMCHCHHE
KOHJIEHCATOPOB,
KOTTHUPOBAJIHLHOTO
amnmapara,
CTPYHHOTO
MpUHTEpA.
DIIEKTpOCTaTUYEC
Kasl 3allluTa.
3a3zeMiieHHE
ANEKTPONPUOOPOB

bubnmuoteka [{OK https://m.edsoo.ru/ffOc72c0

79

DIIEKTPUYECKUI
TOK, YCJIOBHUS €T0
CYILECTBOBAHUSI.
[TocTostHHBIN TOK.
Cuina Toxa.
Hanpsoxenue.
ConpoTHuBieHHE.
3akon Oma mis
ydacTka [enu

https://resh.edu.ru/subject/lesson/5901/main/48868/

80

IlocnenoBarenbHO
€, IapaJjuiesbHOE,
CMEIIaHHOE

bubnuoteka I{OK https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://resh.edu.ru/subject/lesson/5901/main/48868/
https://m.edsoo.ru/ff0c74f0

COEIMHEHUE
IIPOBOTHUKOB.

81

JlaboparopHas
pabota Ne4
N3yuenune
CMEIIaHHOTO
COCIIMHEHUS
MIPOBOTHUKOB"

https://resh.edu.ru/subject/lesson/5901/main/48868/

82

Pemmenue 3amau.
Coennnenne
HpOBO)IHI/IKOB.

https://resh.edu.ru/subject/lesson/5901/main/48868/

83

Pabota n
MOIIIHOCTD
ANEKTPUIECKOTO
TOKa. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka LIOK https://m.edsoo.ru/ff0c7838

84

Pemenue 3amau.
Pabota u
MOILIHOCTD
ANEKTPUIECKOTO
TOKA.

https://resh.edu.ru/subject/lesson/4741/train/150966/

85

3akon Oma mis
MOJTHOM
(3aMKHYTOH)
BJIEKTPUUECKON
uenu. KopoTtkoe
3aMbIKaHUE.

bubmuoreka [{OK
https://m.edsoo.ru/ffOc7ae0https://resh.edu.ru/subject/lesson/47
41/train/150966/

86

JlaGopatopHas
pabota Ne5

https://resh.edu.ru/subject/lesson/4741/train/150966/



https://resh.edu.ru/subject/lesson/5901/main/48868/
https://resh.edu.ru/subject/lesson/5901/main/48868/
https://m.edsoo.ru/ff0c7838
https://resh.edu.ru/subject/lesson/4741/train/150966/
https://m.edsoo.ru/ff0c7ae0https:/resh.edu.ru/subject/lesson/4741/train/150966/
https://m.edsoo.ru/ff0c7ae0https:/resh.edu.ru/subject/lesson/4741/train/150966/
https://resh.edu.ru/subject/lesson/4741/train/150966/

N3mepenue D/1C
HCTOYHMKA TOKA U
€ro BHYTPEHHETO
COIIPOTHUBJIICHUS.

87

Pemenue 3amau.
3axon OMma s
HOJHOMU IETIH.

https://resh.edu.ru/subject/lesson/5900/control/1/

88

DNeKTpOHHas
MIPOBOIUMOCTD
TBEPABIX
METaJlJIOB.
3aBUCUMOCTH
COTIPOTUBIICHUS
METaJUIOB OT
TEMIIepaTyphbl.
CBepXnpoBOANMO
CTh

https://resh.edu.ru/subject/lesson/3775/main/107861/

89

DIIEKTPUUYECKUN
TOK B BaKyyMe.
CaomucrtBa
ANEKTPOHHBIX
My4KOB

https://resh.edu.ru/subject/lesson/3787/train/197488/

90

[TonynpoBoaHuku
, UX cOOCTBEHHAas
Y TIpUMeCcHast
MIPOBOJIUMOCTb.
CsouctBa p—Nn-
nepexo/ja.

bubmuoteka [{OK https://m.edsoo.ru/ffOc84ae



https://resh.edu.ru/subject/lesson/5900/control/1/
https://resh.edu.ru/subject/lesson/3775/main/107861/
https://resh.edu.ru/subject/lesson/3787/train/197488/
https://m.edsoo.ru/ff0c84ae

[TonynpoBoAHUKO
BbIe IPHOOPHI

91

Pemenue 3agau.
[TosynpoBogHUKHN

https://resh.edu.ru/subject/lesson/6294/control/1/

92

DNEeKTPUUECKUH
TOK B pacTBOpax u
pacmiiaBax
AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECK
asi IMCCOINAIMS.
DIIEKTPOJIN3

bubnuoteka [{OK https://m.edsoo.ru/ff0c82ba

93

DIEKTPUUECKUN
TOK B rasax.
CaMOCTOSITEILHBI
Hu
HECAMOCTOATENLH
bIW pa3psij.
Moanus. I1ma3zma

bu6mmoreka [IOK https://m.edsoo.ru/ffOc84ae

94

DIIEKTPUYECKUE
MPUOOPHI 1
YCTPOMCTBA U UX
MPaKTUYECKOe
MIPUMEHEHHE.
[IpaBuna TeXHUKH
0€301acHOCTH

bubnuoteka I{OK https://m.edsoo.ru/ffOc86fc

95

O0600warumi
YPOK

bubmuoteka [{OK https://m.edsoo.ru/ff0c88be



https://resh.edu.ru/subject/lesson/6294/control/1/
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

«INEeKTPOIUHAMU
Ka»

96

KontponbHas
paboTa 1o Teme
«DIIEeKTPOCTaTHKA.
[TocTostHHbII
BIEKTPUYECKUI
TOK. TokH B
pa3IMYHbIX
cpenax»

bubnuoteka [{OK https://m.edsoo.ru/ffOc8a8a

97

PesepBHBIi ypOK.
KontponbHas
pabora 1o Teme
"DnexkTpoMHaMu

Ka

bubnuoteka [{OK https://m.edsoo.ru/ffOc8c56

98

Pe3epBHbIi ypok.
O6006maromuit
ypok 1o TeMam 10
KJjlacca

bu6moreka LIOK https://m.edsoo.ru/ffOc8f6c

99

[ToBTOpEHwUeE.
Mexanuka.

https://resh.edu.ru/subject/lesson/6289/control/2/

100

IToBTOpEHME.
MounekynspHas
¢buzuka.

https://resh.edu.ru/subject/lesson/6291/control/2/

101

IToBTOpEHME.
TepMoauHaMuKa.

https://resh.edu.ru/subject/lesson/4723/control/2/

102

IToBTOpEHwue.
DneKTpocTaTHKa.

https://resh.edu.ru/subject/lesson/3753/control/1/



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://resh.edu.ru/subject/lesson/6289/control/2/
https://resh.edu.ru/subject/lesson/6291/control/2/
https://resh.edu.ru/subject/lesson/4723/control/2/
https://resh.edu.ru/subject/lesson/3753/control/1/

OBLLEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102










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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



MYHULIUTAIBHOE OIOIKETHOE 00111e00pa30BaTEIbHOE YUPEIKICHHUE
ropona YnesiHoBcKa «JInneit mpu Yl 'TY Ne 45

PACCMOTPEHO COI'NTACOBAHO YTBEPXIAIO
Ha 3aceganun MO yuureneit 3am. qupekropa no YBP Hupexrop MBOY «Jluueit npu
€CTECTBEHHO-MAaTEMaTUYECKOTO M.A. IllntoroBa Val'TY Ne 455
LHUKJIa T.B.®uHIOKOBa
pOoTOKOJI OT «29» 08 2023 r «30» 08 2023 r [Tpuxas ot «30» 08 2023 r
Ne 1 Ne 327
PykoBoaurens MO

JI.LA.Kpyrnosa

Pa6ouasi nporpamma

IIpenmer  gusuka
Knacc 11A

VYuurens: Kpyriosa JIto60Bb AslekcaHIpoBHA

KonmuecTBo yacoB 3a roj o nporpamme: 170

KonnuecTBo yacoB 3a roja o yueOHomy miany: 170 (B Heaeao S 9acoB)
Bcero B paboueit mporpamme 170 gacos

[TnanoBeIX K/p -11,  mabopaTopHbIx padot -10, npakTudeckux-10.

PaGouas mporpamma cocTaBieHa Ha OCHOBE TIPOTPAMMBL:

OEJIEPAJIBHAA PABOYAS ITPOTPAMMA CPEJAHEI'O OBLIEI'O
OBPA3OBAHUSA ®U3UKA (yrnyonéuusiii yposersb) (mus 10—11 xiaccos
o0pa3oBaTeIbHBIX OpraHU3AIIHA)



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHETO OBIIIET'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pE3yNbTaThl OCBOEHHs Y4eOHOro mpeamera «DH3MKa» JOIKHBI OTPaKaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOMIUXCS PYKOBOJCTBOBATHCS C(OPMUPOBAHHON BHYTpEHHEH
MO3HIIMEH JIMYHOCTH, CHCTEMON LEHHOCTHBIX OPHEHTAIHIA, TO3UTUBHBIX BHYTPEHHUX
yOSKICHNH, COOTBETCTBYIOIINX TPAJUIIMOHHBIM IIEHHOCTSM POCCHIICKOTO O00IIeCcTBa,
pacupeHre XU3HEHHOTO ONBITa M OIbITa JIESITENHHOCTH B MPOIECCE peau3allid OCHOBHBIX
HaTpaBJICHUH BOCIHUTATEIBHOW JEATENLHOCTH, B TOM YHCIE B YaCTH:

1) rpak1TaHCKOTO BOCIIUTAHUS: CHOPMHUPOBAHHOCTh I'PAXKIAHCKOW IMO3UIMH 00YYaroIIerocss Kak
AKTHUBHOI'O M OTBETCTBCHHOI'O YJICHA pOCCHﬁCKOI‘O 06H_ICCTBa; IMIPUHATHUE TpadUuIIUOHHBIX
06IIIC‘IC.HOBCLICCKI/IX TYMAaHUCTUYCCKUX H JCMOKPATUYCCKUX HCHHOCTeﬁ; TOTOBHOCTH BECTHU
COBMECTHYIO JCATCIBHOCTE B HMHTEpPECAX TI'paXKaaHCKOI'o 06IIICCTBa, y4aCTBOBaThH B
caMOyIIpaBJICHUH B 00pa30BaTENLHON OPTaHU3aIliN; YMEHHUE B3aNMOICHCTBOBATh C COITMATbHBIMU
WHCTUTYTaMH B COOTBETCTBUH € MX QYHKIMSIMUA ¥ HA3HAYEHUEM; TOTOBHOCTh K TYMaHUTApHOHN U
BOJIOHTEPCKOMN JIEATEbHOCTH;

2) MaTPUOTHYECKOI'0 BOCIIUTAHUSA: CHOPMUPOBAHHOCTD POCCHUICKON I'paXkIaHCKOW HACHTUYHOCTH,
MaTpUOTH3Ma; [EHHOCTHOE OTHONIEHHWE K TOCYyJapCTBEHHBIM CHMBOJIAM, JOCTIKEHUSM
POCCUICKUX YUYEHBIX B 00JIACTH (DM3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOTO BOCIUTAHUS: C(HOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS,
STHYECKOTO MOBEJICHUS; CIIOCOOHOCTh OIEHWBATH CHUTYAI[MI0 U NMPUHUMATH OCO3HAHHBIC
peIleHHUs, OPUEHTUPYSICh Ha MOPallbHO-HPABCTBEHHBIC HOPMbBI U I[EHHOCTH, B TOM YHCIIC B
JeATELHOCTH YUEHOT0; OCO3HAHKE JIMYHOTO BKIIa/Ia B IOCTPOCHUE YCTOHUUBOTO Oy TyIIEro;

4) 3CTEeTH4eCKOro BOCHUTAHUS: 3CTETUUYECKOE OTHOLICHHE K MUPY, BKJIIOYasl ICTETUKY
Hay4YHOTO0 TBOPYECTBA, MIPUCYLIETO (PU3NIECKON HaYKe;

5) TpyZOBOro BOCHHUTAHHS: MHTEPEC K PA3INYHBIM cdepaM MpodeccHOoHAIBHOH IeITeNbHOCTH,
B TOM 4YHCIJIE CBS3aHHBIM C (DU3MKOH M TEXHUKOH, YMEHHE COBEPIIATH OCO3HAHHBIN BEIOOD
Oynymeit mpodeccuu U peaqn30BBIBATh COOCTBEHHBIE )KU3HEHHBIC TUIAHBI; TOTOBHOCTD 1
CHOCOOHOCTH K 00pa30BaHMIO U CAMOOOPa30BaHHIO B 001acTH (PU3UKHU HA TPOTSHKEHUH BCel
KH3HU;

6) PKOJIOTHYECKOI0 BOCHUTAHUS: CHOPMUPOBAHHOCTD SKOIOTMYECKOH KyJIbTYpbl, OCO3HAHHE
r7100abHOTO XapaKTepa 3KOJIOTHYECKUX MPo0ieM; TUIAHMPOBAaHUE M OCYLIECTBICHUE ACHCTBUN
B OKpYXXaollel cpele Ha OCHOBE 3HAHMS LeJied yCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA;
Pacmmpenne onbiTa AEATENBHOCTH IKOJIOTMYECKOW HANpPaBICHHOCTH Ha OCHOBE MMEIOIINXCS
3HaHUil 10 QU3MKeE;

7) HECHHOCTHU HAYYHOI'O IMTO3HAHUA: C(i)OpMI/IpOBaHHOCTL MHPOBO33pCHHA, COOTBCTCTBYIOILICTO
COBPEMCHHOMY YPOBHIO Pa3BUTHUS (1)H3PI‘ICCK01>1 HayKHU; OCO3HAHUC ICHHOCTHU Haquoﬁ
ACATCIBHOCTU, TOTOBHOCTD B IIPOLIECCE U3YUCHUSA (1)I/ISI/IKI/I OCyHICCTBJIATL MPOCKTHYIO
HUCCICAOBATCIILCKYIO ACATCIbHOCTD MHANBHUAYAJIbHO U B I'PpYIIIC.



METANPEAMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/bHBIE YHHBepPcATbHbIE YUeOHbIe AeiicTBHSA

Bba3oBnie oruueckue ASHCTBHSI: CAMOCTOSTENBHO (hOPMYIHPOBATE M AKTYATM3UPOBATH TPOOIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE; ONMPEACISATh LIEIH IS TeIbHOCTH, 3a1aBaTh MapaMeTphl U
KPUTEPUH MX JTOCTIIKEHHUS, BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHBOPEUHS B PacCMaTPHBAEMBIX
(u3HUeCKuX

SIBIICHUSIX; pa3pabaThiBaTh IUIAH PElICHHs] MPOOJIEMBI ¢ Y4ETOM aHaIN3a HMMEFOINXCS
MaTepUalbHbIX U HEMAaTEPHAIBHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTb,
OLICHMBATb COOTBETCTBUE PE3YJIBTATOB LIENSIM, OLLEHUBATh PUCKH ITOCIIECTBUN AESITEIBHOCTH;

KOOPJAMHUPOBATh M BBHINOJHATH PabOTy B YCIOBUSAX PEabHOI'0, BUPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS; Pa3BUBATh KPEATUBHOE MBIIIICHUE TP PEIICHUH
JKU3HEHHBIX MPOOIIEM.

Ba3zoBble ucciaenoBareabckue AeiicTBUS: BIa/ICTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH
MOHSATHAMH M MeToJaMu (PU3NYECKON HaYKH;

BJIaJICTh HAaBBIKAMU YYEOHO-UCCIIEOBATEIBCKON M IMPOSKTHOW JEATEbHOCTH

B 00acTh (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY IIOMCKY
METOJIOB PeIICHHS 3a7a4u (U3NIECKOTO COACPIKAHUS, IPUMEHEHHIO Pa3IMUHBIX METO/I0B
MO3HAHUS; BIAJIETh BUJAMH JICITCIBHOCTH I10 TOJXYYCHHIO HOBOTO 3HAHUS, €ro
HWHTEpIIpETaINH, TPEoOPa30BAHUI0 H IPUMEHEHHIO B PA3ITUYHBIX YUeOHBIX CUTYAIIHSX,
B TOM YHCJIC TIPH CO3JaHUHN YIEOHBIX IPOCKTOB B 00JIACTH (DH3HUKH;

BBISIBJIITH IPUYMHHO-CIICICTBEHHBIC CBSI3U M aKTyaJM3UPOBATh 3a]1a49y, BBIJIBUTATh
TUIOTE3y €€ pelieHns, HaXOAUTh apryYMEHTHI JUTS TOKA3aTebCTBA CBOMX YTBEPKICHHIA,

3a/1aBaTh MapaMeTPhl U KPUTEPHUH PEIIeHNS; AaHATM3UPOBATh MOMYUYCHHBIE B XOZE PEIIeHUS
3aa4¥l Pe3yNbTaThl, KPUTUYECKH OIIEHWBATh UX JOCTOBEPHOCTH, IIPOTHO3MPOBATH N3MEHEHIE B
HOBBIX YCIIOBHSIX; CTAaBUTh U (POPMYIIMPOBAaTh COOCTBEHHBIE 3aayd B 0Opa30BATEIHHOMN
JeSITeTFHOCTH, B TOM YHCIIE TIPY U3ydeHUH (PU3UKH; JaBaTh OLIEHKY HOBBIM CHUTYaIIHsM,
OLIEHWBATh MPUOOPETEHHBIN OITBIT; YMETh NEPEHOCUTHh 3HAHHUA 1O (HU3WKE B IMPAKTHYECKYIO
00J1acTh )KU3HENEATETFHOCTH; YMETh HHTETPUPOBATEH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
BBIIBUTATh HOBBIE UJIEH, TIPEAJIaraTh OPUTHHAIBHBIE MOAXOb! U PEIICHUS; CTaBUTH MTPOOIEMEBI U
3a/1a4, JOMyCKAaoIINe allbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nndopmanueii: BnageTs HaBBIKAMH TONydeHUS WH(OpManuu (GU3MIECKOro
Co/iep)KaHUsI M3 MCTOYHUKOB PA3HBIX THIIOB, CAMOCTOATEIBHO OCYIIECTBISTH ITOWCK, aHAIU3,
CHCTEMATH3AIMI0O M WHTEPIpPETalio MHPOPMAIMU PA3IMYHBIX BHIOB U (HopM
TIPE/ICTABJICHHS; OLIEHUBATh JIOCTOBEPHOCTh HH(OPMAIINH; HCIOIB30BaTh CPEICTBA
MH(OPMAIMOHHBIX ¥ KOMMYHUKAI[HOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHKATUBHBIX W OPraHM3AIlMOHHBIX 3a/lad C COOJIOJCHWEM TPEeOOBAHUH IPTOHOMHKH,
TEXHUKH OE30MaCHOCTH, THTHEHBI, PeCypCOCOepeKeH s, MPABOBBIX M JTHYECKHMX HOPM, HOPM
MH(OPMAITMOHHOW 0€30ITaCHOCTH; CO3/1aBaTh TEKCTHI (PU3MYECKOro CONEpIKaHHUS B PA3IMYHBIX
¢dopmarax c y4éroM HazHaueHUsT MHGOPMALUU W LEIEBOW ayAWTOPHUHU, BHIOMpas
ONTHUMAaJIbHYIO (HOPMY MPEICTAaBICHUS 1 BU3yallU3aluu.



KoMMyHHKaTHBHBIE YHUBEPCAJIbHBIE YUeOHbIE HefiCTBUS: OCYIIECTBISATH OOIEHUE Ha YPOKaxX
(bM3HMKY U BO BHE-YPOUYHOH JICATEIILHOCTH; PACIIO3HABATH MPEANOCHUIKH KOH(IMKTHBIX CUTYaIU i
U CMSTYaTh KOH(QIMKTHL;, Pa3BEPHYTO U JIOTHYHO M3JIATaTh CBOKO TOUYKY 3PEHUS C HCITOJIB30BAaHUEM
SI3BIKOBBIX CPEICTB; OHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHAHOW U UHAUBULYAJIbHOU
paboThI; BEIOUPATh TEMATUKY M METOJIbl COBMECTHBIX JCHCTBHI ¢ yU€TOM OOIIMX HHTEPECOB, H
BO3MOXKHOCTEM Ka)KJI0TO Wi€Ha KOJUIEKTUBA; NMPUHUMATh LIEJIM COBMECTHOM NESATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH NEUCTBUSA MO €€ JOCTUKEHUIO: COCTABIIATH IIJIaH ACUCTBUM,
pacnpeaesaTh PO ¢ yUéTOM MHEHHI Y4aCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOM paOOThI;
OLICHUBATh Ka4eCTBO CBOETO BKJIaJa M KAXKJIOIO YYaCTHHUKA KOMAaHJIbI B OOIIMI pe3ysbTaT IO
pa3pabOTaHHBIM KPUTEPHUAM; MpeylaraTh HOBBIC INPOEKThI, OIEHUBATh HUJCU C TMO3MUIUH
HOBH3HBI,

OPUTHMHAJIBHOCTH, HpaKTquCKOﬁ S3HAYMMOCTHU,; OCYIICCTBJIATH NO3UTUBHOC CTPATCTUICCKOC
MOBCICHUEC B PA3JIMYHBIX CUTYAlUIX, IIPOABJIATE TBOPUCCTBO U BOOGpa)KeHI/Ie, OLITE
WHUIUATUBHBIM.

PerJ’IflTI/lBHLIe YHUBEPCAJTBHLIC y‘leﬁ]—lble HeﬁCTBHﬂ

CaMoopranm3anmsa: CaMOCTOSITENFHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTh B
obnacti (U3NKH U ACTPOHOMHH, BBISBIIATH TIPOOJIEMbI, CTAaBUTh U (POPMYITHPOBATH COOCTBEHHBIC
3a]]aui; CaMOCTOSITENIbHO COCTAaBJIATh IIaH PEIIeHUs] Pacu€THBIX W KAaueCTBEHHBIX 3aJlad, IUIaH
BBITIOJTHEHUSI TPAKTHYECKOW Pa0OTHl ¢ YUETOM HMEOIIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPEANIOYTEHHI; 1aBaTh OIEHKY HOBBIM CHUTYaIUsIM; PACIIUPATH paMKH y4eOHOTO
MpeaMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHH; IeIaTh 0CO3HAHHBIA BHIOOP, ApTYMEHTHPOBATH €ro,
OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIICHUE; OLIEHUBATh IPHOOPETEHHBIHN OIBIT; CIIOCOOCTBOBATH
(OPMHPOBAHUIO W TPOSIBIICHHUIO IPYIUIMU B 00JIACTH (PU3HKH, TIOCTOSIHHO MOBBIIIATH CBOU
00pa3oBaTENbHBIA U KYIBTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOUMOHATbHBII HHTEJVIEKT: 1aBaTh OLIEHKY HOBBIM CHTYaIlHsM, BHOCHTb
KOPPEKTHBBEI B AESATEIHFHOCTD, OIICHUBATH COOTBETCTBHE PE3YIIbTATOB IEJISIM; BIIAJICTh HaBBIKAMH
MIO3HABATENbHOW pedIeKCHH KaKk OCO3HAHMS COBEPIIAEMBIX NEHCTBUI M MBICIHUTEIBHBIX
MIPOLIECCOB, MX PE3YIbTATOB M OCHOBAHMUI, MCHOIB30BaTh MPHEMBI PEeIICKCHU JUIS OLEHKU
CHTyalll{, BBIOOpa BEPHOTO PEIICHUS; YMETh OIEHNBATh PUCKH U CBOEBPEMEHHO ITPUHIMATh
pELIEHHS 110 UX CHIDKEHHIO; IPHHUMATh MOTHBBI M apTYMEHTHI IPYTHX ITPU aHAIN3€ PE3yIbTaToB
JEATEeNbHOCTH; TPHHUMATH ce0sl, HOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA; IIPHHUMATh MOTHBEI
M apryMEHTHI JPYTHX MIPH aHAN3E PE3yIbTaTOB JeATEIbHOCTH; MPU3HABATh CBOE IPABO M IPABO
ApYTuX Ha ommOKH. B mporecce TOCTHKEHUS JTMYHOCTHBIX PE3YIIBTATOB OCBOCHHUS
MporpaMMBbl TI0 (PU3HKE IJIs1 YPOBHS CPEeTHEro 00IIero oopa3oBaHus y 00y4Jarommxcst
COBEPIICHCTBYETCS SMOIIMOHANBHBIN HHTEIUIEKT, IPEIIONATralomui chOPMHUPOBAHHOCTD:
CaMOCO3HaHHMS, BKIIOYAIOMIEr0 CIIOCOOHOCTh MOHMMATh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJICTH HAIIPABJICHUS] PAa3BUTHUS COOCTBEHHOI SMOIMOHAIBEHOM c(ephl, OBITh YBEPEHHBIM B ce0e;
CaMOpEryJIMPOBaHUs, BKIIOYAIONIEr0 CAMOKOHTPOJb, YMEHHE NPHHUMATH OTBETCTBEHHOCTD 32
CBOE MOBEJICHNE, CIIOCOOHOCTH aJIalITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISITH
THOKOCTB, OBITH OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpEeMIICHHE K
JOCTVKEHUIO LENMH M yCIeXy, ONTHMH3M, WHHIHATHBHOCTh, YMEHHE JeHCTBOBATh, MCXOII W3
CBOHMX BO3MO)KHOCTEH{; IMIIATUH, BKIIIOYAIOIICH CIIOCOOHOCTh NMOHMMATh SMOIIMOHAIBHOE
COCTOSTHHE APYTHX, YUUTHIBATh €0 IPU OCYLIECTBICHUH OOIIEHHS, CIOCOOHOCTH K COUYYBCTBHUIO U
CONEPEKUBAHUIO; COLUMANBHBIX HAaBBIKOB, BKJIIOYAIOLUIMX CIHOCOOHOCTH BBICTPAaWBAaTh
OTHOLICHUS C APYTHMHU JIIOABMH, 3a00THTHCS, IPOSBIIATH MHTEPEC U Pa3periaTb KOHPIUKTHI.

NPEAMETHBIE PE3YJIBTATHBI



K kon1y o0ydenus B 11 kiacce npexMeTHbIe pe3yIbTaThl Ha YIITYOJICHHOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 0OYUYAIOIIMXCSI YMEHUN: IOHUMATh POJIb
(U3HKN B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIMAILHOW W 3TUYECKOH cdepax
JEATEIbHOCTH 4YeJOBEKa, POJb U MECTO (PM3MKH B COBPEMEHHOW HAydHOU KapTHHE
MUPa, POJIb ACTPOHOMHUU B NMPAKTHUECKON ACATEIHHOCTH YEI0BEKa U JalIbHEHIIIeM
HAyYHO-TEXHHMYECKOM Pa3BUTHH, 3HAUYCHUE OIMCATEIHHON, CHCTEMAaTU3UPYIOIICH,
OOBSICHUTENIBHOW M MPOTHOCTUYECKOH (YHKIMN (U3UUECKOH TEOpHH —
ANIEKTPOAMHAMUKH, CIEIHUATbHON TEOPHH OTHOCHUTEIHHOCTH, KBAaHTOBOH (DM3HMKH, pOIH
¢uznueckoil Teopurn B (OPMHUPOBAHUM MPEACTABICHUN O (PU3NUECKON KapTHHE MUpA,
MECTO (PH3MYECKOW KapTHHBI MHpa B OOIIEM pPSIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTaBICHUN O IPUPO/IC; Pa3INYaTh YCIOBUS MPHUMEHUMOCTH MOJIENEH
(bu3NyecKux Tel U MPOILECCOB (SBICHMIM): OJHOPOJIHOE AIIEKTPUYECKOE U OIJHOPOTHOE
MarHuTHOE TIOJIsl, TADMOHHYECKHE KOJICOAHUs, MaTEeMATUYECKHd MAasTHUK, HJICaTbHBINA
MPYKAHHBIA MasTHUK, TAPMOHUYECKUE BOJIHBI, HACATBHBIN KOJIeOaTeIbHbBIN KOHTYD,
TOHKasl JIMH3a, MOJIeJIell aToMa, aTOMHOTI'O JIpa ¥ KBAaHTOBOM MOJIENIN CBETA; pa3inydaTrh
yCIIOBUS (TpaHUIlBI, 00JIACTH) MPUMEHHUMOCTH (DU3UYECKUX 3aKOHOB, IOHUMATH
BceoOmmid xapaktep (yHIAMEHTAIBFHBIX 3aKOHOB W OTPAaHHMYEHHOCTDH UCTIOH30BaAHUS
YaCTHBIX 3aKOHOB; aHAJTH3UPOBATH M OOBSCHATH AIEKTPOMArHUTHBIE TIPOIIECCHI U SIBJICHHU,
HCIIOJIb3YS] OCHOBHBIE TOJIOKEHUS M 3aKOHBI 3JIEKTPOJMHAMHUKU U CHEIHAbHOM
TEOPUU OTHOCUTENILHOCTH (3aKOH COXpaHEHHs SJIEKTPUYECKOTo 3apsna, cuia Ammepa,
cuna JlopeHna, 3aKOH 3JICKTPOMarHUTHOW WHIAYKLMH, TpaBuiio Jlenma, cBazp IDJ1C
CaMOMHJIYKIIMH B 3JIEMEHTE JIEKTPUUYECKOM LIETH CO CKOPOCTHIO U3MEHEHUS CHIIbI TOKA,
MOCTYJIAThI CTICIIHATBHOW TEOPHH OTHOCUTEILHOCTH DUHINTEIHA); aHAIM3UPOBATh H
OOBSCHATH KBAHTOBBIE MPOLIECCHI U SIBJICHHS, UCIOJB3YS MMOJ0XKEHUS KBAaHTOBON
¢bu3uku (ypaBHeHHE DHHINTEHHA 1 GoTodddekTa, IepBblid U BTOPOi mocTynatsl bopa,
MPUHIUI COOTHOLIEHHUS HeompenenénHocTei I'elizenOepra, 3aKOHBI COXpaHEHUS
3apsI0BOIO U MAaCCOBOTO YMCEJ U SHEPTUH B SIIEPHBIX PEaKLHUsIX, 3aKOH PaAHNO0aKTHBHOTO
pacmajia); ONUchIBaTh (PU3NUECKUE MPOLECChl U SBICHUS, UCIHOJB3YS BEJIUYUHBI:
HANpPsKEHHOCTD AJIEKTPUYECKOTO TMOJIsA, MOTEHIMAN 3JIEKTPOCTaTUYECKOro MOJIs,
Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYIIAS CHIIA, WHIAYKIHMS MarHUTHOTO TOJS,
MarHuTHBIN TMOTOK, cuia AMmrepa, MHIYKTUBHOCTb, 3JIEKTPOJBIDKYIAS CHUIa
CaAaMOMHJIyKIIMH, SHEPrUsi MAarHUTHOTO TOJS MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN
UMITYJIbC, TIOJTHAS SHEPT UL, YHEPTHsl IOKOSI CBOOOTHON YaCTHUIIbI, SHEPTHS U UMITYJIBC
($hoTOHA, MAacCOBOE UMCIIO U 3apsijl Aapa, SHEPTHUs CBSI3U sAApa; OOBACHAT, 0COOEHHOCTH
NpOoTeKaHUsl (U3NYECKUX SBICHUMN: 3JEKTPOMArHWTHash MHAYKIHS, CAMOUHIYKIHS,
pe30HaHC, UHTep(hEepeHIs BOJIH, AU(paKIMs, JUCIEPCHs, TOJIHOE BHYTPEHHEE
oTpakeHue, QGoTtoanekrpuueckuil 3¢dext (dporodapdexr), anbda- u Gera-pacnaabl
s1ep, raMMa-u3iydeHue sjaep, pu3ndeckue NpUHIMIBI CIIEKTPATbHOIO aHaIu3a U paboThl
Ja3epa; ONpeeNiATh HalpaBjeHue HHAYKIIMM MarHUTHOTO TOJIs TPOBOIHUKA C TOKOM,
cuiiel Amnepa u cuibl JIopeHna; cTpouTh M300paskeHHe, CO3JaBaeMoe IUIOCKUM
3epKaJIoM, TOHKOM JIMH30#, M pacCUMTHIBATh €r0 XapaKTEPUCTHUKHU; IPUMEHSTh
OCHOBOIIOJIATAOIINE ACTPOHOMUYECKHUE TOHATHS, TEOPUM U 3aKOHBI Ul aHaIM3a U
0OBsICHEHUS! (PU3MUYECKUX IPOLIECCOB, MPOUCXOIALINX B 3BE3/1aX, B 3BE3THBIX



crcTeMax, B MEXTaJaKTHYECKOU Cpeie; ABMKEHHSI HEOECHBIX TEJ, YBOJIOIUH 3BE31 U
BcenenHnoii; mpoBOIUTH UCCIIEAOBAHUE 3aBUCUMOCTEH (PU3HMUECKUX BEIIMYHH C
HCII0JIb30BAHUEM IIPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(bUKCHPOBATH PE3yNNbTATH OJYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BUJC
rpaduKoB ¢ y4€TOM aOCONFOTHBIX MOTPEITHOCTEH W3MEPCHHIA, JelaTh BBIBOJBI IO
pe3ysbTaTaM UCCIeA0BaHUSI; IPOBOJUTh KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEJINYMH,
IIPU 3TOM BbIOMpATh ONTHUMAJIbHBII METOJ H3MEPEHMsI, OLICHUBATh A0COIIOTHBIE U
OTHOCHUTEJIbHBIE ITOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUH; IPOBOJIUTL OIBITHI I10
MIPOBEpPKE MNPEUIOKEHHON THIOTE3bl: IUIAHUPOBATH SKCIEPUMEHT, COOMPATh
AKCIEPUMEHTAJIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJYYEHHbIE PE3YyJIbTaThl U JAeNaTh
BBIBOJI O CTaTyce MPeI0KEHHON TMIOTE3bl; OMUCHIBATH METO/IbI IOJIY4YE€HUSI HAYYHBIX
aCTPOHOMUYECKUX 3HAHMI; cOOMI0aTh MpaBuia 0€30MacHOro Tpy/Aa MpH MPOBEAECHUN
UCCIIEIOBAaHUI B paMKax yueOHOTO 3KCIIEpUMEHTa, NMPAaKTHKyMa U yueOHO-
HCCIIEIOBATENIbCKOW M MPOEKTHOM JIEATENbHOCTH C HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX
YCTPOICTB U 1a0OpaTOPHOro 00OPYAOBAHUS; PEIIaTh pacu€THbIE 3ajay C SIBHO
3aJJaHHOM W HESBHO 3aJaHHOW (U3MYECKOM MOJENBIO: Ha OCHOBAHUU aHAJIM3YCIIOBUS
BBIOMpATh U3NYECKHE MOJIENN, OTBEYalolie TpeOOBaHUSIM 3aJaud, MPUMEHSTh
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl GU3NUECKUX TEOpUH Mpu
WCIOJIb30BAHUN MaTeMaTUYECKUX METOJIOB peIIeHUs 3ajad, IPOBOAMTH PacuéThl Ha
OCHOBAaHUY MMEIOIIMXCS NaHHBIX, aHAJIM3UPOBATh PE3YIbTATl U KOPPEKTUPOBATH METOIBI
pEILICHHs ¢ yY4ETOM IOJIyYEHHBIX PE3Yy/IbTaTOB; PEIIaTh KAa4eCTBEHHBIE 3a/ayM,
TpeOyrole MPUMEHEHUs 3HAaHWHM M3 pa3HbIX pa3/iesioB Kypca (U3UKH, a TakkKe
MHTErpaluy 3HAaHWKA U3 APYrMX IPEIMETOB €CTECTBEHHO-HAYYHOTO ILIMKIIA:
BBICTPAaNBATh JIOTMYECKYIO LIETIOYKY PACCYKAECHUN C ONOPOM HAa N3yYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKUE SIBJIICHUS; HCIIOIb30BaTh TEOPETHUECKUE 3HAHUS [UIs
OOBSICHEHUS! OCHOBHBIX INPUHIUIOB pabOThl M3MEPHUTEIbHBIX HNPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MTPOLIECCOB; IPUBOAUTH IPHUMEPBI BKJIaJa POCCHUCKHX
U 3apyOeKHBIX Y4EHBIX-(U3MKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE POLIECCOB
OKPY’KaIOILLIEr0 MApPa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI; aHAIIM3UPOBaTh U OLICHUBATH
MOCIEICTBUS OBITOBOM W NPOM3BOACTBEHHOM JEATEILHOCTH 4YEJIOBEKA, CBS3aHHOM C
(GU3NYEeCKUMHU TPOLECCAMHU, € TMO3UIUH FKOJIOTHUECKOM 0e3011acHOCTH, IPeCTaBIeHUN
0 palMOHAJIbHOM IIPUPOIONOJIb30BaHUH, a TAKKE PA3yMHOM HCIIOJIb30BAHNUNU JA0CTH)KEHUN
HayK{ U TEXHOJIOIMH JJIs abHEHILEro pa3BUTHUS YEIOBEYECKOro 001eCTBa; MPUMEHSTh
pasnuyHble crnocoObl paboTel ¢ MHpOpManuel (PU3NYECKOro COAEPKAHUS C
UCIOJIb30BAHUEM COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOIHH, NMPH 3TOM
UCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIMOHHbIE TEXHOJOIMM JJs MOMCKA,
nepepaboTKU M MpeabsBlIeHUs y4eOHOM M HaydHO-HOMYJSIpHOM MH(pOpManuy,
CTPYKTYPUPOBAaHUS U HMHTEPIpETAH MHPOPMAILMH, MOITYYEHHOW M3 pa3InYHbIX
MCTOYHHUKOB, KPUTHYECKU aHAJTM3UPOBATh MOJy4aeMyt0 HH(OPMAIUIO U OLIEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUM, TaK M Ha OCHOBE aHaJIN3a UCTOYHHUKA
uH(OpMAIUY; TPOSIBIATh OPraHU3allMOHHBIE U TO03HABaTEIbHbBIE
YMEHUSCAMOCTOSATEILHOTO MPUOOPETEHNsT HOBBIX 3HAHMHA B IPOLECCE BBIOJHEHUS
MPOEKTHBIX M y4eOHO-HMCCIIe0BAaTENbCKUX paboT; paboTaTh B IPYIIE C UCIIOTHEHUEM
Pa3NUYHBIX COLMANBHBIX POJIEH, IUIAHUPOBATh PadOTy TPYIIBI, PAIOHATIBHO



pacrpeeiaTh JACATeIbHOCTh B HECTAHIAPTHBIX CHUTYAIIUSX, aJCKBATHO OICHUBATH BKJIA]l
KaX/IOTO M3 YUYACTHUKOB TPYIIIBI B PEHICHUE PACCMATPUBACMO# TPOOJIEMBI; TIPOSIBIIATH
MOTHBAIIMIO K Oyaymied mpodecCHOHANIBHOW AEATEIBHOCTH IO CIEIHATBLHOCTSIM
(PUBHKO-TEXHUYECKOTO TIPODHIIS.

2. Conep:xaHue yue0HOTro npeamera «Du3nka»

JuekTpoanHamMuka (51 4)

[ocTosinubIi JIekTpUYecknii TOK (19 u)

Onexrpuueckuil Tok. Cuna Toka. McrouHuk Toka. ICTOUHUK TOKA B 3JIEKTPUYECKON LIenu. 3aKOH
Owma 17151 OJHOPOAHOTO IPOBOAHMKA (ydacTka 1enu). COnpoTUBIEHNE TPOBOIHUKA.
3aBUCUMOCTh

VY 1e1bHOr0 CONPOTHBIIEHHS TPOBOJHUKOB U IOJIYITPOBOIHUKOB.

CaepxnpoBoanMocTts. CoeMHEHHs TPOBOJHUKOB. PacueT conmpoTHBIIEHUS 3JEKTPHUECKUX
nenei.

3akon Oma Ju1 3aMKHYTOM 1ienu. PacueT cuibl TOKa U HaNpsDKEHUS B QJIEKTPUYECKUX LETISAX.
W3mepenue cuibl TOKa U HaNpsDKEHUS. TerioBoe AeCTBUE 3IEKTPHUECKOTr0 TOKa. 3aKOH
Joxoymnss—

Jlenna. [lepenaua MOITHOCTH AJIEKTPUYECKOTO TOKA OT HCTOYHHUKA K OTPEOHUTEIIO.
DneKTpUYECKUil

TOK B PaCTBOpAax M PacIlIaBax 3JIEKTPOIUTOB.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

1 UccnenoBanue CMEIIAHHOTO COEAMHEHNS TPOBOIHUKOB.

2 Uzydenne 3akoHa OMa 1151 MOJTHON ETH.

MarnuTtHoe moJie (13 1)

MaruauTtHOe B3auMoAecTBAE. MarHuTHOE MOJIE AJIEKTPUIECKOrO TOKa. JIMHNM MarHUTHON
WHIYKIUU. JleficTBue MarHUTHOTO TIOJISl Ha TPOBOJIHUK ¢ TOKOM. Cuna Amnepa. Pamka ¢ Tokom B
OJTHOPOJTHOM MarHUTHOM TioJie. JlelicTBe MarHUTHOTO TIOJISl Ha JABUXKYIIIAECS 3aps>KeHHbBIE
YaCTHUIIEL.

Cuna Jlopenma. Macc-criekrporpad u mukiaotpoH. [IpocTpaHCTBEHHBIE TPACKTOPHH 3apsHKEHHBIX
YaCTHI] B MArHUTHOM ToJie. MarHuTHBIE TOBYIIKU, PAAUAIIMOHHBIE MOsIca 3EMIIH.
BzaumopeiictBue

3JIEKTPUYECKUX TOKOB. MarHUTHBIN MOTOK. DHEPTUS MArHUTHOTO OJISI TOKa. MarHuTHOE TOJie B
BemiecTBe. DeppoMarHeTus3M.

duaexTpomarnerusm (9 4)

3/1C B npoBOHUKE, NBIKYIIEMCSI B MATHUTHOM T10JIe. DJIEKTpOMarHuTHast HHIyKIus. Criocoob!
MOJTyYEHUST MHAYKITMOHHOTO ToKa. OmbIThl ['eHpH. Mcronb30BaHue 3J1eKTpOMarHUTHOM
WHYKIIHH.

I'eHepupoBaHue MEPEMEHHOTO JICKTPUYECKOro ToKa. [lepenada 351eKTpoIHEpTruy Ha PacCTOSTHHE.
OPOHTAJIbHAS TABOPATOPHAS PABOTA

3 U3ydeHue sSBICHUS 3JIEKTPOMArHUTHOW WHIYKIINH.

Henu nepemennoro toka (10 4)

BekTopHbIe muarpaMMbl [T OMMCAHUS IEPEMEHHBIX TOKOB U HANpshKeHHUH. Pe3ucrop B nienu
nepeMeHHoro Toka. KonaeHcarop B 1ienu nepeMeHHoro Toka. Karyiika nHAYKTUBHOCTH B LIETTH
nepeMeHHOro Toka. CBOOOIHBIC TAPMOHUYECKHE DJICKTPOMArHUTHBIE KOJICOaHUs B
KoJIe0aTEILHOM

koHType. KonebarenbHbIl KOHTYp B 1IENH MTepeMEHHOT0 TOKa. [[puMecHBIi MOTynpoBOTHUK —
coCTaBHas 4acTh d7eMeHTOB cxeM. [lomynpoBoaunkoBeii auos. Tpanzuctop.



DJIeKTPOMArHUTHOE H3JIyuyeHue (43 1)

N3iayuyenne u npuem 3JIeKTPOMATHUTHBIX BOJH paano 1 CBY-guanazona (7 1)
BHCKTPOMaFHI/ITHI)IC BOJIHBI. PaCHpOCTpaHeHI/IC QJICKTPOMAruuTHBIX BOJIH.

BHCPFI/I}I, nepeHoCuMas JICKTPOMAarituTHbIMA BOJIHAMMU. HaBJIeHI/Ie 1 UMITYJIBC
3JIEKTPOMArHUTHBIX BOJIH. CIIEKTp 3JIEKTPOMAarHuTHbIX BOJH. Panno- u CBY-BonHbI B cpeacTBax
cBsi3u. PaguorenedonHast cBsA3b, paguoBelaHHeE.

I'eomeTpuueckas ontuka (17 4)

[Mpunuun INolirenca. Otpaxenue BosH. [Ipenomienne BoiH. Jucnepcus ceera. [loctpoenue
M300pakeHUH U X0/1a JIydeid pH npesnomiieHuu ceeta. JInazel. CoOuparomuye JIUH3HI.
N3o0paxenue

npenMeTa B cobuparomieii muaze. opmyna TOHKOIM cobuparoriei muH3bI. PaccenBaromnue TMH3HI.
N3o06paxenne npeameTa B paccenBaroieil tua3e. DoKycHOE paccTOsSHUE U ONITUYECKas CHJia
CHUCTEMBbI

u3 ABYX JIH3. YenoBeueckuii ri1a3 kak onTuueckas cucrema. Onrudeckue npuoopsl,
YBEINYNBAIOIINE

yroJ 3peHusl.

O®POHTAJIBHAA JIABOPATOPHAS PABOTA

4 V3MmepeHue 1mokas3artesst IpeIOMICHHUS CTEKIIa.

BoanoBas ontuka (8 4)

WnTepdepennuns BoaH. B3anMHoe ycuiienne un ociabiieHue BOJIH B IIPOCTPAHCTBE.
WnTepdepenuns ceeta. Judpakuns ceera. JudpakimonHas pemierka.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI

5 HabGmonenne naTEpdEpeHIINN U TUGPAKITAN CBETA.

6 V3mepeHne [UTMHBI CBETOBOW BOJIHBI C TTOMOIIIBIO TH(PPAKIIMOHHON PEIICTKH.

KBanTOBasi TEOPUS 3JTEKTPOMATHUTHOI0 U3J1y4eHHus U BemecTBa (11 u)

TemmoBoe m3nydenne. @orodddexr. KopmyckynspHo-BOIHOBOM myann3M. BomHOBBIE CBOWCTBA
yactull. Ctpoenue aroma. Teopus aroma Bogoposa. Ilormomenue u n3nydeHue cBeTa aTOMOM.
Jlazepsl. DieKTpUUECKUM paspsi/ B ra3ax.

OPOHTAJIBHAA JIABOPATOPHA PABOTA

7 HaburoieHue TMHEHYaToro U CIUIONIHOTO CIIEKTPOB MCITYyCKaHUS.

®u3nka BLICOKHX dHepruii (16 1)

®dusuka aromHoro sapa (10 u)

CoctaB aTOMHOTO siipa. DHEPrusl CBSI3U HYKJIOHOB B sif-pe. EcTecTBEHHAs! pallOaKTUBHOCTb.
3aKoH paJMOaKTUBHOIO pacnana. MickyccTBeHHasi paiOaKTUBHOCTG. Vcnonb30BaHne YSHEPrun
neneHus saep. SAnepnas suepreruka. TepmosaepHblil cunTtes. SAnepHoe opyxue. buonornyeckoe
JecTBHE paliOAKTUBHBIX U3ITy4E€HUH.

OPOHTAIJIBHAA JIABOPATOPHAA PABOTA

8 M3y4yeHune B3aUMOICHCTBHS YaCcTHUI] U SACPHBIX peakiuii (1o ¢pororpadusim).
JJieMeHTapHbIe YacTHUbI (6 1)

Knaccugukanus snemMeHTapHbIX 4acTHIL. JIeNTOHBI Kak (yHIaMEHTaIbHbIE YaCTUIIBL.
Knaccugukanus u ctpykrypa aagpoHoB. BzaumozaeiicTBue KBapKOB.

JieMeHTHI acTpopusnku (8 4)

DBOJIOIMS BCEICHHOM (8 1)

CrpykTypa BceleHHOM, ee pacupenue. Pazoeranue ranaktuk. 3akoH Xad0:ma.
Kocmonoruueckast Monens panHeil Beenennoii. Opa usnyuenus. Hykneocunres B panHel
Bcenennoit. OOpa3oBaHre aCTPOHOMUYECKUX CTPYKTYP. DBOJIIOLMS 3B€3/] M SBOJIIOLIMS
ConuneuHoil cucteMsl. Opranndeckast )Ku3Hb BO BeeneHHOM.

Oo6o6marniee nopropenue (29 4)

Bgenenue (1 4)

®du3uka B NO3HAHUH BELIECTBA, MOJIS, MPOCTPAHCTBA U BPEMEHH.

Mexanuka (7 9)



1. KunemaTnka paBHOMEPHOT'O JIBUKEHHS MaTEPHATIbHOM TOYKH.
2.Kunemartuka nepuoanyeckoro JBMKEHHUS MaTeprUaIbHONU TOUKH.
3.lunamuka MaTepuagIbHON TOUYKH.

4.3aK0oHbBI COXpaHEHUSI.

5./luHamMuKa TEpUOJMYECKOrO IBHKEHUSI.

6.Craruka

7.PensTUBUCTCKAs MEXaHHKA.

MonekynsapHas ¢puzuka (6 u)

1.MonexynsipHasi CTpYKTypa BeIIeCTBa.
2.MonekynsapHO-KMHETHYECKast TEOpHs UACaIbHOIO rasa.

3. TepmoanHamuKa.

4. Kumxocts u map.

5. TBepaoe Terno.

6.MexaHn4yeckue BOJTHBI. AKYCTHKA.

DnexTponnHamuka (8 1)

1.Cunbl HIE€KTPOMAarHUTHOTO B3aUMOJICHCTBUS HETIOABMKHBIX 3apSIOB.
2.DHeprus AIEKTPOMarHUTHOTO B3aUMO/ICHCTBHSI HETTOJIBHYKHBIX 3apPSIOB.
3.3akon OmMa.

4. TerioBoe neiCTBHE TOKA.

5.CuJIsl B MArHUTHOM ITOJIC.

6.DHeprusi MarHUTHOTO TTOJIS.

7.27eKTpOMarHeTu3M.

8.1lenu mepeMeHHOro TOKa.

DNeKTpOMarHuTHOE U3ITydeHue (5 1)

1.M3nyuenue u mpueM 3JIeKTPOMArHUTHBIX BOJIH PaHo-

n CBY-nnanasona.

2.0TpaxkeHue U IpeIoOMIICHHUE CBETA.

3.0nTudeckue mpruoOopsI.

4.BonHoBast ONTHKA.

5.KBanToBas TEOpHS 3JIEKTPOMATHUTHOTO U3ITyYCHHUSI U BE-IIIECTBA.
®dusnka BEICOKUX dHEPrui (2 1)

1.®u3uka aTOMHOTO SIpA.

2.OneMeHTapHbIE YaCTHUIIBL.

duznveckuii npakTukym (20 4)

IMoBTOpenue. PesepBHoe Bpem1 (8

Bcero Io
4yacoB | padouei
HanmenoBaHue pa3esioB u 110 IDOrDAM KoHTpoabHbIE M JUATHOCTHYECKHE
n/n TeM porp MeponpusATus (TemMa)
norpa Mme
MMe
JIEKTPOIMHAMHUKA 51 51
o o K/p Ne 1 3akon Oma a7 yyacTka 1emnu,
ITocTosIHHBIN ANIEeKTpUYECKUA N
1.1 ToK 19 19 K/pNe2 3akon Oma Ju1st 3aMKHYTOH Lienu
1.2 | MaruuTHOe nose 13 13 K/p Ne 3 Marnerusm
1.3 | DnekTpomMarHeTusm 9 9 K/p Ne 4 DnekrpoMarautHasi MHAYKIUS
14 DNEeKTpUUYECKHUE LIENH 10 10 K/p Ne 5TlepemeHHbIi TOK
" | mepeMeHHOro TOKa




JIeKTPOMATHUTHOE

2. 43 44
U3JIy4eHue
N3nydyenue u npuem K/p Ne 6 DnexTpoMarHuTHBIEC BOJTHBI
2.1 | 57eKTPOMAarHUTHBIX BOJH 7 7
pagno- u CBUY- nuamnazona
2.2 | 'eoMeTpuueckas OnTHKa 17 17 K/p Ne7 I'eomeTpuueckasi onTuka
2.3 | BonHoBas onTuka 8 8 K/p Ne§ BoiHoBasi onTrka
KBanToBas teopus K/p Ne 9 KBanToBast Teopus
2.4 | 5J€KTPOMarHUTHOTO 11 12 AIEKTPOMArHUTHOTO U3JTy4ECHHS
U3JTy4eHUs BEIIeCTBa
3 Du3nKa BLICOKHX IHeprui
" | M 3JIeMeHTBI aCTPO(PU3NKH 16 16
3.1 | ®usuka aTOMHOTO si7pa 10 10 K/pNel0: @usmxa aromsoro snpa
3.2 | DreMeHTapHbBIE YaCTUIIBI 6 6
4. | DieMeHTbI acCTPOPU3UKH 8 0
5. | O6o6mawiee NOBTOPeHNE 29 35
4.1 | BBeneuue 1 1
4.2 | MexaHuka 7 7
4.3 | MonekynsapHas Ghuznka 6 8
4.4 | DnexTpoaAHAMUKA 8 9
45 DIEeKTPOMarHuTHOE 5 6
U3ITy4eHue
16 ®du3nKa BEICOKUX SHEPTUH U 2 4 K/pNell Utorosas 3a kypc ¢usuku 11
"~ | 2J€MEHTBI aCTPO(PU3UKH Kjacca
5 | ®u3nyecKuii NPAKTHKYM 20 10
Pe3epBHOE Bpemsi 5
6 8
(moBTOpEHME)
Hroro: 175 161

B cBsi3u ¢ BBeieHHEM Kypca acTPOHOMHUH, pa3zied « IJIEMEHThI acTPOPHU3UKI» HE U3ydaeTcs B
Kypce QU3HKH.




KaJ’IeH}IapHO-TeMaTI/I‘leCKOC IJIAHUPOBAHMUC.

Nen/m Tema ypoka KoaunvecTBo yacos Hara uzyqeHust DJIEKTPOHHbBIE
Bcero | Kontp | IIpakTn muppoBLIe
O0JIbH yeckue o0pa3oBaTe/ibHbIE
ble padoThI pecypcsl
padot
bl
1.9aexkTpogunamuka 48 u.
1.1 IlocTosiHHBIN 3J1eKTPpUYeCKHUil TOK 19 yacos.
Dnekrpuueckuii  Tok. Cuia 1 https://resh.edu.ru/su
1.1 TOKa. bject/lesson/5901/co
ntrol/1/
2.2 Hcrounuk Toxa. 1
33 Hctounuk _ Toxa B 1
AIEKTPUYECKOM IETH.
4.4 3akoH Oma mji1 OJHOPOJIHOTO 1
' MIPOBOJIHMKA (y4acTKa LEMN)
9.5 ConpoTuBjIeHHE TPOBOJHHKA. 1
3aBHCHMOCTh YETBHOTO 1
6.6 COTIPOTHBIICHUS oT
TEMIIEpaTyphl.
1.7 CBEepXIIPOBOIUMOCTb. 1
8.8 CoenuHeHus MPOBOTHUKOB. 1
9.9 Pacuer CONpOTHBICHNA 1
AIIEKTPUYECKHX Ieneil.
Jlabopamopnaa padboma Nel 1 1
10.10 Uccnenosanue  cMeELIaHHOTO
CO€JIMHEHUS POBOIHUKOB
11.11 KontposbHasi paGora Nel 1 1
3akoH OMa J1sl ydyacTka Lenu
12.12 3akoH Owma a1 3aMKHYTOM 1
LeMH.
Jlabopamopnan paboma No2 1 1
13.13 | Usyuenue 3akona Owma ans
HOJIHOM enu
Pacuer CHUJIBI TOKa W 1
14.14 | HanpsKEHUS B DIICKTPUYCCKHX
LETIsIX.
1515 WN3mepenne cunbl TOKa U 1
HaAMPSKCHUS.
Tennooe neicTBUe 1
16.16 | smekTpuueckoro TOKa. 3aKOH
Jlxoyns - JleHna.
17.17 [lepenaua sneKTPO’HEPTUU OT 1
MCTOYHUKA K MOTPEOHUTEITIO.
DNeKTpUYECKUu TOK B 1
18.18 | pactBopax M paciuiaBax
AJIEKTPOJIUTOB.
19.19 | KonTpoasHas pa6ora Ne2 1 1




3akon Oma g 3aMKHYTOMU
1enu
1.2 MarauTtHoe noJjie 13 4.
MarHuTHoe B3aUMOJICHCTBUE. 1 https://resh.edu.ru/su
20.1 MaruuTHOE noJjie bject/28/11/
BIEKTPUYECKOTO TOKa. JInHMM
MarHUTHOW WHJTYKITHH.
212 JleiicTBME MarHMTHOTO TMOJISI HA 1
ITPOBOJTHHK C TOKOM.
[IpakTukym pelieHus 3ajau. 1
22.3
Cuna Amrmepa.
23.4 Pamka ¢ TokoM B OJHOPOJTHOM 1
MarHuTHOM TIOJIC.
JleiicTBME MarHMTHOTO MOJISI Ha 1
24.5 JBHOKYIIAECS 3apsKEHHbBIE
YJACTHIIBI.
Macc- criekTporpad u 1
IUKIIOTPOH.
25.6 | [IpocTpaHCTBEHHBIE
TPaCKTOPUHU 3apSKECHHBIX
YJAaCTHI] B MArHUTHOM TIOJIC.
[IpakTkym pemieHus 3ajau. 1
26.7
Cuia JlopeHna.
Bsaumoneiicteue 1
o7g | MICKTPHUCCKHX TOKOB.
B3anmonericTBue IBHOKYIIUXCS
3apsJIOB.
28.9 | MarHuTHBIN TIOTOK. 1
2910 DHeprusi MarHUTHOTO  TIOJIS 1
TOKA.
3011 MarsuTtHOE TOJie B BEIICCTRBE. 1
deppomMarHeTusM.
31.12 Pemenne 3amau. MaruutHOE 1
oJie.
KontpoabHas padora Ne3 1 1
32.13
Marunetnsm
1.3 Duaexkrpomarserusm 9 4.
3C B MIPOBOTHUKE, 1 https://resh.edu.ru
33.1 JIBUKYIIEMCSI B MAarHUTHOM
ToJie.
34.2 DNIEKTpOMarHuTHasl MHIYKITHSL. 1
353 CrocoOsl WH/IyLIUPOBAaHUS 1
TOKA.
36.4 Toxu 3aMBIKaHUS u 1
pa3MbIKaHUsl.
Jlabopamopnaa padboma Ne3 1 1
37.5 | U3yuenue siBnenus DMU.
8.6 Hcnonb3zoBanue i} 1
AIIEKTPOMArHUTHOW MHIYKIIMH.




I'enepupoBaHue IEepEMEHHOTO

397 | 2MEKTpHIECKOro TOKA.
[Iepenaya anexkTposHEpPruu Ha
paccTosiHue.
408 Pemenue 3ajad. 1
DNEKTPOMArHUTHAS] WHYKITHSL.
41.9 KonTposabHnas padora Ned 1
DNEKTPOMArHUTHAS] WHYKIIHSL.
1.4 DekTpUYecKHe ey nepeMeHHoro Toka 104.
BekropHbie amarpamMmbl IS 1 https://resh.edu.ru/sub
421 | OTHCAHUS NEPEMCHHBIX TOKOB ject/lesson/4909/contr
Y HANIPSDKEHUH. ol/1/
43.2 Pesucrop B enu nepemMeHHOro 1
TOKa.
44.3 Konpgencarop B nenu 1
MIEPEMEHHOTO TOKA.
45 4 Karymka WHIYKTHBHOCTH B 1
IIETH TEPEMEHHOTO TOKa.
CBoOoaHBIE  TAapPMOHHUYECKHE 1
46.5 | seKTpOMarHUTHBIC KOJIeOaAHUs
B KOJIeOATEIHHOM KOHTYPE.
476 KonebaTenpHbIM KOHTYD B IIETH 1
MIEPEMEHHOTO TOKA.
48.7 | IlpuMecHBIN MOTYITPOBOAHHUK. 1
498 [TonynpoBOAHUKOBBIN  TUOJ. 1
' Tpanszucrop.
Pemtenune 3a7ad. 1
50.9 | DnekTpoMarHuTHBIC
KoJieOaHusl.
51.10 KonTpoabHas padora Ne5 1
[TepemeHHBIN TOK.
2.2J1IeKTPOMarHuTHOe u3jydyenue 44y,
2.1 U3iay4yeHne U npuemM 3JIeKTPOMATHUTHBIX BOJIH paano- 1 CBUY- nnana3ona 7 4.
591 IToBTOpEHUE 1o TEME: 1 https://resh.edu.ru
«IlepeMeHHBIN TOKY.
DNEeKTPOMAarHUTHBIE BOJHBIL. 1
53.2
Pacnipoctpanenne OMB.
54.3 | Dueprus, nepeHocumas JMB. 1
55 4 JlaBnenue u UMITYJIBC 1
AIIEKTPOMArHUTHBIX BOJIH.
56.5 | Cnektp OMB. 1
Pagno- u CBY- BomHBI B 1
cpeAcTBax CBSI3H.
57.6
Pannorenedonnas CBSI3b,
pasioBeIaHue.
58.7 Kontposabnas paGora Ne6 1
DJIEKTPOMArHUTHbIE BOJHBI.
2.2 T'eomeTpuyeckas ontuka 17 4.
591 [Mpunnun [roiirenca. 1 https://resh.edu.ru

OTpakxeHue BOJIH.




60.2 | IIpenomiieHue BOJH. 1
Jlabopamopnasn paoomNed 1 1

61.3 | H3mepenue nokazamens
npenomMaeHus CmeKa.

62.4 | Jluctiepcus cBera. 1
[locTpoenune wuszoOpaxkeHUld u 1

63.5 | xoma ;ydelt mpu MPETOMIICHUH
CBETA.

64.6 Pemenne  3amauy.  3akoHbl 1
OTPaKEHHsI M IPEITOMIICHUSI.

JIunzel. CoOuparoniue JUH3HL 1

65.7 | U300paxkxeHue rmpenmera B
cobuparoien JuH3e.

66.8 dopmyrna TOHKOM coOupatoieit 1
uH3bL. Pemenne 3aay.

67.9 | Pemenue 3amay. JIMH3EL. 1
Jlabopamopnaa paboma NeS 1 1
Onpeodenenue  onmuueckou

68.10 | cuwt u ¢okycnozo
paccmoanus cobuparouyeil
JIUH3bL.

69.11 | PaccemBaromue JIMH3HI 1

70.12 [TocTpoenue 5/1306pa>KeHI/H71 B 1
paccenBaroIIeil JIHH3E.

71.13 | Pemrenne 3agau. JINH3EL 1
@DOKYyCHOE€  pacCTOSHUE W 1

72.14 | onTHueckas CuJia CUCTEMBI U3

JBYX JIMH3.
Yenopeueckuii rias KaK 1
ONTHUYECKast cucrema.
Onrtuueckue puOOpHI,

73.15 | yBenMYMBAIOLINE YTOJ 3PCHUSI.
IHpum. Jlanuwiii ypox moocem
Obimb  nposedeH 8  ¢hopme
cemMunapa.

7416 Pemtenue 3a7a4. 1
I'eomeTpuyeckas OnTHKa.

7517 KonrpoabHas paGora  Ne7 1 1
I'eomeTpryeckasi onTUKA.

2.3 BouiHoBas onTuka § 4.

76.1 | 'eoMeTpudecKas ONTHKaY. 1 https://resh.edu.ru
WnTepdepenius BOJIH. 1
Bzaumnoe yCUJICHHE U

77.2
ocnalneHue BOJIH B
IIPOCTPAHCTBE.

78.3 | UnTepdepenunus cpeta. 1

79.4 | dudpaxuus ceera. 1
Jlabopamopnasa padoma Neb 1 1

80.5 | HaGmronenue uHTEphEpEeHIINH
U IuQpakiiy CBeTa.

81.6 | udpaxiponHas pemerka. 1




Jlabopamopnasa padooma Ne7 1 1
HN3mMepenne MIMHBI CBETOBOMU

82.7
BOJIHBI C MOMOIIIBIO
T(paKIIMOHHON PELIETKH.
83.8 KonTposbHas paGora Ne8 1 1
] BoJsHoBas onTuka.
2.4 KBanToBas Teopusi 3JIEKTPOMATHUTHOIO U3J1y4eHHs U BelecTBal2y.
Jlabopamopnas paooma Ne§ 1 1 https://resh.edu.ru
84.1 | Onenka MH(POPMAIIMOHHOM
eMKocTH KoMmmakT-aucka (C/I).
85.2 | TemoBoe U3y4YcHHE. 1
86.3 | ®ortoadexr. 1
874 KopmyckynsipHo- ~ BOJIHOBOM 1
TTyaTn3M.
88.5 | BoyiHOBBIC CBOCTBA YACTHII. 1
89.6 | Ctpoenue atoma. 1
90.7 Teopus aroma Bo1opoia. 1
91.8 [Tornomenue W uU3IydYeHUE 1
CBETa aTOMOM.
Jlabopamopnasa paboma Ne9 1 1
929 HaGnronenne nuueliwatoro u
CILTOIITHOTO CIICKTPOB
WCITYCKAHMUSL.
93.10 | Jlazep. 1
9411 DONeKTpUYecKuid  paspsig B 1
razax.
KontpoabHas padora Ne9 1 1
95.12 KBanToBas Teopus
3JIEKTPOMATHUTHOIO
U3JIy4YeHHusl.
3.®u3nKa BLICOKMX JHEPIruii H 3JieMeHThI acTpo¢u3sukulouy.
3.1 ®uszuka aromHoro siapa 10 4.
96.1 CocTtaB aTOMHOTO si/Ipa. 1 https://resh.edu.ru
972 DHeprus CBA3M HYKIOHOB B 1
sJpe.
98.3 EcrecTBennas 1
pPai0aKTUBHOCTb.
99 4 3aKkoH PaOaKTUBHOTO 1
pacmaja.
100.5 HckyccTBeHHast 1
pPaOaKTUBHOCTb.
Hcnonb3oBanue SHEPTUH 1
1016 | AereHus  snep. SAnepnas
SHEpreTHKa.
102.7 | TepmosiiepHBIil CUHTES. 1
AnepHoe opyxue. 1
103.8 buonorunueckoe ﬂeﬁcIBHe
PaMOaKTUBHBIX U3ITyYCHUI.




Jlabopamopnasa paooma Nel()

104.9 | Uzyuenue B3aUMO/ICHCTBUS
YACTHI] M AJICPHBIX PEAKIIHIA.
105.10 KonTposbnasa padora Nel0 1 1
' Du3nKa AaTOMHOIO0 sApa.
3.2 DyiieMmeHTapHbIe YacTHLBI 6 4.
106.1 Knaccudukarus 1 https://resh.edu.ru
AIIEMEHTAPHBIX YACTHII.
107.2 JleniroHbI Kak 1
(byHJaMEHTaJIbHBIC YaCTHUIIHI.
108.3 Knaccudukanus u crpykrypa 1
a/IpOHOB.
109.4 | B3anmojeiicTBHE KBAPKOB. 1
110.5 | ®dyHmamMeHTATBHBIC YaCTHIIBL 1
CamocTosTenbHast paborTa. 1
111.6 .
@dwu3mKa BRICOKHX SHEPTHIA.
4.0000maromee noBTopenue 354.
4.1 Beenenue 14.
112.1 [MoBropenune.  IlorpemHocTn 1 https://resh.edu.ru
' pu PU3NYECKUX U3MEPEHUSIX.
4.2 Mexanuka 8 4.
113.1 [ToBTOpEHUE. } Kunematuka 1 https://resh.edu.ru
MaTepHUaIbHOU TOUKH.
1142 [ToBTOpEHME. vI[I/IHaMHKa 1
MaTepHUaIbHOM TOUKH.
1153 [ToBTOpEHME. vI[I/IHaMHKa 1
MaTepHUaIbHOM TOUKH.
116.4 [ToBTOpeHMEe. 3aKOHBI 1
COXpaHEHHUSI.
1175 [ToBTOopenue. Jlunamuka 1
MEPUOIUYECKOTO TBUKCHHSL.
118.6 | IToBTropenue. CraTuka. 1
119.7 [ToBTOpenue. PenstuBucrckas 1
MEXaHHUKa.
[ToBTOpEHME. 1
120.8 | CamocrosTensHas padorTa.
MexaHuka.
4.3 Moaekyasipaas pusuka 74
1211 [ToBTOpenue. MosnekyssipHast 1 https://resh.edu.ru
CTPYKTYypa BEIIeCTBA.
IToBTOpenue. MonexyisapHoO- 1
122.2 | xkuHeTH4ecKas Teopus
UealbHOTO rasa.
123.3 | lloBTopenue. TepmMoanHaAMHKA. 1
124.4 | TloBTopenue. XKuakocTs u nap. 1
125.5 | IloBTopenue. TBepmoe Teno. 1
[ToBTOopenue. Mexannueckue 1
126.6
BOJIHBL. AKYCTHKA.
[ToBTOpEHwue. 1
127.7 | CamocTtosiTenbHas paboTa.
MonexynsipHas pu3mka.




4.4 DuiekTpoAMHAMHKA 9.

[ToBTopenue. Cuibl 1 https://resh.edu.ru
AJIEKTPOMArHUTHOTO
128.1 poMa
B3aUMO/ICHCTBUS
HEIOIBIKHBIX 3apPsI/IOB.
[ToBTOpeHue. Dueprus 1
IEKTPOMArHUTHOTO
129.2 poMa
B3aUMOICHCTBUS
HEIOIBIKHBIX 3aPsI/IOB.
130.3 | IToBTopenue. 3akoH Oma. 1
1314 HouBTopeHHe. TemnoBoe 1
NCHCTBHUE TOKA.
1325 [ToBTOpenue. Cuiel B 1
MarHuTHOM TIOJIC.
[ToBTOpenue. Dueprus 1
133.6 P P
MarHUTHOTO TIOJIS.
[ToBTOpEHUE. 1
134.7 P
DJIEKTPOMArHETU3M.
[ToBTopenwue. Lenn 1
135.8 periie. 11
MIEPEMEHHOTO TOKA.
[ToBTOpEeHwUeE. 1
136.9 | DuexTpoauHAMUKA.
CamocrositenpHas padora.
4.5 DJIeKTPOMArHUTHOE U3JIy4eHue 6 4.
[ToBTOpenue. U3nyuenne u 1 https://resh.edu.ru
137.1 | mpuem 3JIeKTPOMarHUTHBIX
BOJIH.
138.2 [ToBTOpenue. OTpakeHue u 1
' MIPEeIOMIICHUE CBETA.
[ToBTopenue. OntTuueckue 1
139.3 P
PUOOPHI.
[ToBTOpenue. BomHoas 1
140.4 P
OTTHKA.
[ToBTOopenue. KBantoBas 1
141.5 | Teopust AEKTPOMArHUTHOT'O
W3ITy4YeHUs U BEIIeCTBa.
[ToBTOpEHME. 1
142 6 DNeKTpOMarHuTHOE
' n3inyderue. CaMocTosiTenbHas
pabora.
4.6 Pu3uKa BbICOKHX dHepruii 4
1431 [ToBTopenune. Ousnka 1 https://resh.edu.ru
' aTOMHOTO si/pa.
[ToBTopenue. Pusuka 1
144.2 P
aTOMHOTO si/ipa.
[ToBTOpEHUE. DeMeHTapHbIE 1
145.3 P P
YaCTHUIIBI.
IToBTOpenue. Utoropas 1 1
KOHTpOJIbHasi padora Nell
146.4 | KOHTPO padora N

JuiekTpoanHaMuKka. Pusuka
aTOMHOIO Apa.




5. ®u3nyecknii npakTukym 10 4.

[MpakTnueckass pabora Nel 1 1 https://resh.edu.ru
147.1 | Onpenenenne COMPOTHBIECHUS
amIepMeTpa.
[TpakTdeckas padorta Ne2 1 1
148.2 | Pacumpenue npenena
M3MEPEHUs aMIIepMEeTpa
[TpakTuaeckast padora Ne3 1 1
149.3 | Usmepenue conpoTUBIEHUS
BOJIbTMETPA
[TpakTuueckas padota Ned 1 1
150.4 | Pacimpenue npenena
M3MEPEHHUs BOJbTMETPA
[TpakTtuueckast pabota No5 1 1
151.5 | Onpenenenne >neKTPOEMKOCTH
KOHJ/IEHCATOPa
[TpakTuueckas padota Ne6 1 1
152.6 | Onpenenenue 3apsana, EMKOCTH
Y DHEPTUU KOHACHCATOpa
[IpakTuueckas padota 1 1
153.7 | Ne7Tloctpoenne BAX
MIPOBOJTHUKA BTOPOTO pOJia.
[IpakTuueckast pabota Ne8 1 1
154.8 | MMocrpoenue BAX
MIPOBOJTHUKA TIEPBOTO POJA.
[TpakTrueckas padota Ne9 1 1
155.9 | Onpenenenue ynensHoro
COIIPOTHUBJICHUS ITPOBOIHUKA.
[TpakTuueckas padorta NelO 1 1
156.10 | Onpenenenne pusnyeckux
BEJIMYUH 110 (POTOrpaPHsIM.
6. Odo0marmee nopropeHue 14u.
157.1 | IloBTOpeHue. MexaHuka. 1 https://resh.edu.ru
158.2 | [ToBTOpeHue. MexaHuKa. 1
159 3 IToBTOpenue. MexaHuka. 1
160 4 IToBTOpenue. MexaHuka. 1
[ToBTopenue. MounekyisspHas 1
1615 | pusuxa.
[ToBTOpenue. MonekynsapHas 1
162.6 | puzmxa.
[ToBTOpenue. MonekynsapHas 1
163.7 | puzuxa.
[ToBTOpEHwue. 1
164.8

3J'IeKTpO,Z[I/IHaMI/IKa.




[ToBTOpeHue. 1
165.9 | DpekrpoanHaMuKa.
[ToBTOpEHwueE. 1
166.10 | ByexrpoanHamuka.
[ToBTOpeHue. 1
167.11 | BpexrpoanHamuka.
[ToBTOpenune. @usrka BHICOKUX 1
168.12 | suepruii.
[ToBTOpenune. @usrka BHICOKUX 1
169.13 | suepruii.
[ToBTOpenune. @usrka BHICOKUX 1
170.14 | suepruii.
Bcero 170 11 20
MYHUIUIIAJIBHOC 6IOII}K€THOC O6III€O6pa3OBaT€J'IBHO€ YUPCIKACHUC
ropozaa YnbsiHoBcka «JIuneit mpu Yal'TVY Ne 45
PACCMOTPEHO COINTACOBAHO YTBEPXJIAIO
Ha 3acenann MO yuurteneit 3am. qupekropa no YBP Hupexkrop MBOY «Jluueit npu
€CTECTBEHHO-MAaTEMaTUYECKOTO M.A.IllnroroBa Yal'TVY Ne 45»
AKJIa T.B.®unroxonsa
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No 1 Ne327
PyxoBoautens MO
JI.LA.Kpyriosa
Pabouas nporpamma
[Ipenmer  gusuka
Knacc 11b
VYuurtens: Kpyrnosa J[1060Bb AlleKcaHAPOBHA




KonunuectBo yacoB 3a roj mo nporpamme: 68

KonuuecTBo yacoB 3a rojg no yueoHomy miany: 34 (B Henento luac)
Bcero B paboueil nporpamme:34 yaca

[InanoBbIX K/p -4,  ma0OpPaTOPHBIX padoT -2.

Pabouas nmporpamMma coctaBiieHa Ha OCHOBE ITPOTPAMMBI:
OEJEPAJIBHAA PABOYASA ITIPOTPAMMA CPEJHEI'O OBIIEI'O

OBPA30OBAHUA ®U3UKA (6a30BbIil ypOBEHB)
(mns 10-11 xmaccoB 0Opa3oBaTeNbHBIX OpPTraHU3AIINN)

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIIETI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATbBI

JlmgHOCTHBIE pe3yNabTaThl OCBOCHHS ydeOHOro mpemmera «DPu3mKa» TOMKHBI OTPakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYAIOMIMXCS PYKOBOICTBOBATHCSA C(HOPMHUPOBAHHON BHYTPEHHEH
MTO3UINEeNH JTUYHOCTH, CUCTEMOW I[EHHOCTHBIX OpHEHTAINA, TO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIINX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIEecTBa, PacCIIMpEHHe >KHU3HEHHOTO
OIBITa M ONBITA JCITEILHOCTH B TIPOIECCE PEATM3aIlid OCHOBHBIX HAampaBJICHUN
BOCIIMTATEIIBHON AEITCIBHOCTH, B TOM YHCIIE B YaCTH:

1) TpakIaHCKOTO BOCTIMTAHUA: CHOPMUPOBAHHOCTh TPAXTAHCKOW TMO3UIMH OOYJArOIIErocss Kak
AKTHBHOTO W OTBETCTBEHHOT'O WICHA POCCHUCKOr0 OOIMIECTBA; MPHHSITHE TPAAUIIUOHHBIX
O0IIIEYETOBEUCCKIX TYMaHHUCTHYCCKHX M JEMOKPATHYECKUX [IEHHOCTEH; TOTOBHOCTh BECTH
COBMECTHYIO JEATETBHOCTh B HMHTEpPECaX TPaKIaHCKOro OOINECTBa, y4aCTBOBATH B
CaMOYIIPaBIICHUU B 00pa30BaTENbHON OpraHU3allii; YMEHUE B3aUMOJICHCTBOBATD C COIMATBHBIMU
WHCTUTYTAMH B COOTBETCTBUH C MX QYHKIHSIMH U HAa3HAYCHHEM; TOTOBHOCTh K TYMaHUTAPHOU U
BOJIOHTEPCKOU JACATEILHOCTH;

2) NaTpUOTHYECKOT0 BOCIIUTAHUSA: CPOPMUPOBAHHOCTH POCCUICKON I'PaXkIaHCKOM WAEHTHYHOCTH,
MaTPUOTH3Ma; IIEGHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHKEHHAM
poccHiicKUX YU€HBIX B 00JacTh (PU3UKH U TEXHUKE;

3) AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUA: CCI)OpMI/IpOBaHHOCTB HPABCTBCHHOI'O CO3HAHUS, STUICCKOI'O
IIOBCACHUA, CIIOCOOHOCTH OLICHMUBATb CUTyallUIO W MPUHUMATL OCO3HAHHBIC PCIICHUS,
OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMBI MU HCHHOCTHU, B TOM YUCIIC B ACATCIBHOCTU
y‘{éHOFO; OCO3HAHHUC JIMYHOI'O BKJIaZa B IOCTPOCHUC yCTOﬁ‘lHBOI‘O 6y;[yu_[ero;

4) 3CTETUYECKOro BOCIUTAHUS: 3CTETUUECKOE OTHOLIEHHE K MHUPY, BKJIIOYAs 3CTETHUKY HAy4YHOTO
TBOPUYECTBA, IPUCYILEro (pU3NIeCcKoi HayKe;



5) TpyAOBOrO BOCIHMTAHH: HHTEPEC K pa3inu4HbIM cepaM mpodecCHOHATBHOW AESITENbHOCTH, B
TOM YHCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOH, YMEHUE COBEPILIATh OCO3HAHHBIN BBIOOp OymyIei
npodecCHy U Pean30BbIBATh COOCTBEHHBIE KHU3HEHHBIE MJIAHbI; TOTOBHOCTH M CIOCOOHOCTD K
00pa3zoBaHUIO U caMOOOPA30BAHMIO B 00JaCTU (PM3UKH HA MPOTSHKEHUN BCEH JKHU3HHU;

6) PKOJIOTMYECKOr0 BOCITUTAHUS: C(DOPMHUPOBAHHOCTh YKOJIOTMUECKOM KYJIBTYPhI, OCO3HAHUE
III00abHOTO XapaKTepa SKOJIIOTHYECKUX Mpo0JieM; IJIaHUPOBAHWE W OCYILECTBICHUE ICHCTBUHA B
OKpY’)Kalolllel Cpele Ha OCHOBE 3HAHMS LIEJIEW YCTOMUYMBOrO pa3BUTHS YejloBeuecTBa; Pacuinpenue
OIIbITa ACATCIIBHOCTH 9KOJIOTHYECKOM HaIlpaBJICHHOCTH Ha OCHOBC UMCHOIIUXCA 3HAHUH T10 (1)I/I3I/IK6;

7) IIGHHOCTH HAay4HOTO MO3HAHUS: CPOPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (DU3MUSCKON HAYKH; OCO3HAHUE IIEHHOCTH HAYYHOH IEITeIbHOCTH,
TOTOBHOCTb B ITPOIIECCE U3YyUeHHS (PUBUKU OCYIIECTBIIATh TPOEKTHYIO HCCIIEOBATENHCKYIO
JeSITENBHOCTh NHINBUYaILHO U B TPYIITIE.

METAINPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIE YHHBepPcATbHbIE YueOHbIe AeiicTBHUA

BazoBbie noruueckue ASHCTBHS: CAMOCTOSTEIFHO (QOPMYITHPOBATEH H aKTYaIH3UPOBATh TPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPENENATh LEIU ASITENbHOCTH, 3aaBaTh IapaMeTpbl U KPUTEPUH
WX JIOCTHXKCHUS; BBISBIIATh 3aKOHOMEPHOCTH M TMPOTHUBOPEUHS B pacCMaTpUBAEMbIX (DU3HUECKHUX

SIBIICHUSIX; Pa3pabaThiBaTh IJIAH PeEIeHUs MPOOJEeMbl ¢ YYETOM aHaM3a WUMEIOIIHXCS
MaTepuaIbHBIX U HEMaTEepHUAIbHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B AEATENbHOCTH, OLIEHUBATh
COOTBETCTBHE PE3yJIbTATOB LIENIAM, OLIEHUBATh PUCKH TOCIECTBUI NEITETFHOCTH; KOOPAWHHUPOBATH
Y BBIIONHATH pabOTy B YCIOBHSX PEAJHHOTO, BHPTYAIBHOTO M KOMOMHHPOBAHHOTO
B3aMMOJICHCTBUS; Pa3BUBATh KPEATHBHOE MBIIIICHHE MTPH PEIEHIH KU3HEHHBIX IPOOIIEM.

ba3zoBble uccienoBarejJbcKue JeCTBUS: BIaJIETh HAYYHOU TEPMUHOJIOTHEHN, KIIOUEBBIMHU
TIOHATUSAMHA W MeTOoAaMu (GU3NUECKON HAYKH; BIaJIeTh HABBIKAMH YIeOHO-HMCCIEIOBATEIHCKONH |
MPOEKTHON AEATEIBHOCTH B 00JIaCTH (DU3MKH, CIHOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSATEIFHOMY TIOMCKY METOMIOB PElIeHus 337129 (PU3HIECKOTO COAEPKaHUS, TPIMEHEHIIO
Pa3TUYHBIX METOIOB TIO3HAHUS; BJIAJETh BUJAMH ACATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHW,
€ro MHTEPIIPETaINH, TPEe0OPa30BaHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CUTYAIUsIX, B TOM
YHCIie IPU CO3JaHNH YIeOHBIX MPOEKTOB B O0OJACTH (PM3WKH; BBISBISATH IPHYNHHO-CIIEACTBEHHBIE
CBSI3M U aKTYyaJIM3UPOBATH 33/1a4y, BBIIBUTATh TUIIOTE3Y €€ PEelIeH s, HAXOAUTh apryMEHTHI IS
JIOKa3aTeIbCTBA CBOMX YTBEPXKIICHUH, 3a1aBaTh apaMeTPhl H KPUTEPHH PEIICHNUS; aHAIM3UPOBAThH
TIONTyYeHHBIE B XOJ€ PEUICHHs 3aJadd Pe3yNbTaThl, KPUTHYECKU OIIEHWBATH UX JOCT OBEPHOCTb,
MIPOrHO3WPOBATh U3MEHEHNE B HOBBIX YCIIOBUAX; CTABUTh M (DOPMyTUpOBaThH COOCTBEHHBIC 3adadi
B 00pa30BaTeNbHON NEITENFHOCTH, B TOM YHCIIE MTPH U3YIEeHUN (GU3NKH; TaBaTh OIIEHKY HOBBIM
CUTYaIUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT; YMETh TIEPEHOCUTh 3HAHWS 1O (PHU3WKE B
MIPaKTUIECKYI0 00JacTh KU3HEAEATEIBHOCTH; YMETh HHTETPUPOBATH 3HAHMUS U3 PA3HBIX MPEAMETHBIX
oOyacreil; BBIIBUTATH HOBBIE UIEH, TIPEJIaraTh OPUTHHAILHBIE TIOAXO0/IBI U PEIISHUS;, CTaBUTH
POOJIEMBI U 3a]1a4H, JIOMYCKAIOIINE aThTePHATHBHEIEC PEIICHMS.

Pabora ¢ nndopmanueii: BnazeTh HaBBIKAMHU TONydeHUs WH(popManuu (Gpu3mdeckoro
COJZIepP)KaHUSI U3 MCTOYHUKOB DPAa3HBIX THUIIOB, CAMOCTOATENBHO OCYLIECTBIATH IOHMCK, aHAJIU3,
CHCTEMAaTU3alMI0 U WHTEpIpeTaluio MHPOpMAlMK pa3IM4YHbIX BHIOB U (OPM IPEACTABIICHHUS;
OLIEHMBATD JI0CTOBEPHOCTh MH(POPMAIIMH; HMCIOIb30BAaTh CPEACTBAa MH(OPMALMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTMM B PEIIEHWH KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX H
OpPraHU3allMOHHBIX 3aJad ¢ COONIIOJCHHEM TPeOOBAaHHMH 3PrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI, PecypcocOepeKeH s, PaBOBbIX M 3THYECKHMX HOPM, HOPM HH(OpMalrOHHON
0€30MacHOCTH; CO3/1aBaTh TEKCThl (PU3UUECKOr0 COMACpXAaHUS B Pa3IMUYHBIX (QopMaTax ¢ y4€rom



HazHaueHWs MH(OpMalMU W LENeBOH ayIWTOpUH, BHIOMpas ONTUMAalbHYIO (HOpMY MpenCTaBiICHUS
Y BU3yaJIM3alluu.

KoMMyHHKaTHUBHBIE YHUBEPCAJIBHBIE YUeOHbIE AefiCTBUS: OCYIIECTBISATH OOIIEHUE HA YPOKaxX
(bM3HMKH 1 BO BHE-YPOUYHOH JICATEIBHOCTH; PACIIO3HABATh MPEAIIOCHUIKH KOH(IMKTHBIX CUTYalui U
CMSTYaTh KOH(MIUKTHL, Pa3BEPHYTO U JIOTHYHO M3JIAraTh CBOIO TOYKY 3PEHUS C UCIOJIb30BAHUEM
SI3BIKOBBIX CPEACTB; IOHUMAaTh U UCIIOJIb30BAaTh IPEUMYIIECTBA KOMAaHAHOW U MHANBUIYAJIbHON
paboThI; BEIOUPATh TEMATUKY M METOJIbl COBMECTHBIX JCHCTBHUI ¢ yUETOM OOIIMX HHTEPECOB, H
BO3MOXKHOCTEM Ka)KJIOTO WieHa KOJUIEKTUBA; MPUHUMATh L€ COBMECTHOU NEATEIbHOCTH,
OpraHU30BbIBATh U KOOPJAUHUPOBATH ACUCTBUA MO €€ JOCTUKEHUIO: COCTABIIATH ILJIaH JEHCTBUI,
pacnpeaesaTh POaU ¢ YU€TOM MHEHHI Y9aCTHUKOB, 00CYKIaTh Pe3y/IbTaThl COBMECTHOM pabOThI;
OIICHMBATh KAa4YeCTBO CBOEr0 BKJIAJa M KaXKJIOrO0 yYacTHHKA KOMAaHIBI B OOIIUU pe3yabTaT Mo
pa3pabOTaHHBIM KPUTEPHUSAM; MpeylaraTh HOBBIC MPOEKTHI, OIEHUBATh HUJCU C TMO3MIMM HOBH3HBHI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH; OCYIIECTBIISITh TO3UTUBHOE CTPATErHYECKOE
MTOBEJICHUE B PA3JIMYHBIX CUTYAIIMSIX, POSIBIISATH TBOPUECTBO U BOOOPaKEHUE, ObITh MHUIIMATHBHBIM.

PerJIHTHBHLIe YHUBEPCAIbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranu3anus: CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEILHOCTh B 00JaCTH
(U3HKK ¥ aCTPOHOMUH, BBISBIISITH IPOOJIEMBI, CTABUTH U OPMYITHPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOATEIIbHO COCTABJIATH ILIaH PCIICHUA paC‘IéTHBIX 1 Ka4CCTBCHHBIX 3aJ1ay, IIJIaH
BBINIOJIHEHUSI TPAKTUYECKOM paboThl C y4€TOM HMMEIOLIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOXKHOCTEHN U Hpe}lHO‘ITeHHﬁ; JaBaTb OUCHKY HOBBIM CUTYalUsAM; PACIIUPATE paMKU yqe6Hor0
MpeaMeTa Ha OCHOBE JIMYHBIX MPEAITOUTEHHH; 1elaTh OCO3HAHHBIN BEIOOp, apTyMEHTHPOBATH €10,
Opath Ha ceOs OTBETCTBEHHOCTH 3a PEIICHUE; OIICHUBATEH IIPHOOPETEHHBIH OITBIT; CIIOCOOCTBOBATH
(hOopMUPOBAHUIO M TPOSBICHUIO IPYAUIUN B 00JIACTH (PU3WKH, TOCTOSTHHO MOBBIMIATH CBON
00pa3oBaTENbHBIA U KYIBTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, YMOUMOHAIbHBII HHTEJVIEKT: 1aBaTh OLIEHKY HOBBIM CHTYaIlHsM, BHOCHTb
KOPPEKTHUBBEI B AEATEIHFHOCTB, OIICHUBATH COOTBETCTBHE PE3YNITATOB IIEIIM; BIIAJCTh HABBIKAMHU
MIO3HABATENBHOW peiIeKCHr Kak OCO3HAHMS COBEPIIAEMBIX NEHCTBUIT M MBICIUTEIBHBIX
IIPOLIECCOB, X PE3YIbTATOB M OCHOBAHMI; HMCIONB30BATh NMPHUEMBI PeIIEKCHH UIS OLEHKH
CHTyaIll¥, BBIOOpa BEPHOTO PEIICHUS; YMETh OLEHNBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD
pELIeHHs 110 UX CHIDKEHHIO; IPHHAMATh MOTHBBI U apTYMEHTHI IPYTHUX MIPU aHAJIM3€ PE3yIbTaToOB
JeATeTbHOCTH; TPHHUMATH ce0sl, HOHMMasi CBOM HEIOCTATKU U JOCTOMHCTBA; IPHHUMATh MOTHBEI U
apryMeHTHI IPYTUX IPH aHATH3E Pe3yJIbTaTOB ASITEIFHOCTH; MPU3HABATH CBOE MIPABO U IIPABO
JpYTuX Ha ommOKH. B mporiecce MOCTHKEHUS! JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOrPaMMEI
o pu3mKe I YpOBHS CpeaHero o0mero o0pa3oBaHus y 00yJarOmuXcs COBEPIIICHCTBYETCS
SMONMOHANIBHBIA MHTEIUIEKT, IPEAIONaraloni copMUpOBAHHOCT: CAMOCO3HAHNS, BKIIIOYAIOIIETO
CIIOCOOHOCTh NTOHMMATh CBOE SMOIIMOHAIBHOE COCTOSHHE, BU/ICTh HAIIPABIICHHS Pa3BUTHUS
COOCTBEHHOI dMOITMOHATBHOI chepbl, OBITh YBEpEHHBIM B ce0e; caMOperyIupoBaHus, BKIIOYAIOIIETO
CaMOKOHTpOJIb, YMEHHE NMPHHUMATh OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh
a/IaNITUPOBATHCS K SMOIIMOHAIBHBIM U3MEHEHHSIM M IIPOSIBIIATH THOKOCTB, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOIIEH CTPEMJICHHE K JOCTM)KEHHIO LEIH U yCHeXy, ONTHMH3M,
MHHUIMATUBHOCTh, YMEHHE JEHCTBOBATh, MCXOIS M3 CBOMX BO3MOXKHOCTEH; IMIIATHH,
BKJIFOYAONIell CIOCOOHOCTh NMOHMMAaTh IMOLMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATH €TI0 MPU
OCYIIIECTBJICHUH OOILIEHUS, CTIOCOOHOCTh K COYYBCTBHIO M COIIEPEKUBAHUIO; COLIMATIBHBIX HABBIKOB,
BKJIIOYAIOLIUX CIHOCOOHOCTh BBICTPAaMBATh OTHOLIEHHS C JPYTUMH JIOJBMH, 3200TUTHCS, TPOSBISATH
HHTEpEC U pa3peliaTh KOHPIUKTHL

NPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenus B 11 kiacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE



JOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTH y OOYUYAIOIIMXCSI YMEHUI:

JEMOHCTPUPOBATh Ha IpUMEpPax pojib U MecTo (U3UKU B (POPMHUPOBAHUH
COBPEMEHHOM HAy4YHOW KapTHHBI MHMpA, B Pa3BUTUH COBPEMEHHOU TEXHUKH H
TEXHOJIOTUH, B INPAKTHUYECKOU ACATEIBHOCTH JIOACH, LEIOCTHOCTh U E€AUHCTBO
(bu3nvecKoil KapTUHBI MUPA,

YUUTBIBATh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJIENICH: TOUCHHBIH
AJIEKTPUYECKUM 3apsi], JIyd CBETa, TOUEUHBII HCTOUHUK CBETA, siIEpHAsi MOJIEIIb aTOMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO S1/Ipa MPH PeIeHHN (PU3UIECKUX 3a/a4;

pacrno3HaBaTh (pU3MUecKUe SIBICHHUS (IIPOLECCHl) U OOBICHATH UX HAa OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKM W KBAHTOBOW (DM3UKHU: 3JIEKTPHUYECKAs MPOBOJAUMOCTS,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBUE
MarHuTOB, 3JEKTPOMAarHUTHas WHAYKLUS, JAEHCTBUE MAarHUTHOTO MOJIA Ha IMPOBOIHUK
C TOKOM M JABIDKYILIUHCS 3apsij, 3JIEKTPOMArHUTHBIE KOJIEOAHHUS W BOJIHBI,
MPSIMOJIMHEITHOE PACIIPOCTPAaHEHHE CBETA, OTPAXKEHHE, ITpeIoMIIEHNE, MHTep(hepeHIIHs,
TUQpakuys U NOJSpU3aLUs CBETa, JAUCIEpPCHs] cBeTa, (POoTo3neKTpuuecKuil 3pdext
(boToapdexT), cBETOBOE NMaBieHWE, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa aroma
BOJIOPO/Ia, €CTECTBEHHAs! M UICKYCCTBEHHAs! PaIUOAKTUBHOCTb;

ONKCHIBATh U3YYEHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKUE, MAarHUTHBIE,
ONTHUYECKHUE, DJIEKTPUUYECKYIO MPOBOJUMOCTb DPA3IUYHBIX CPEN) U AJIEKTPOMAarHUTHBIE
SIBJIEHUS (TIPOIIECCHI), UCOJIB3YS (PU3NUYECKUE BEIMUUHBL: AIEKTPUUECKHUI 3apsi, cuila
TOKa, DJIEKTPUUECKOE HAIPSIKEHHE, DJIEKTPHUUECKOE COMPOTUBJICHHE, PAa3HOCTh
MOTEHIIMAJIOB, AMEKTPOABIIKYILAS CHIIa, padoTa TOKa, MHIYKIMSI MAarHUTHOTO IOJISL, CUJIa
Awmmnepa, cuna JlopeHla, UHIYKTUBHOCTb KaTyUIKHU, SHEPIHsl JIEKTPUUYECKOTO U
MarHuTHOTO MOJIEH, IEPHO U YacToTa KojaeOaHHil B Kose0aTeIbHOM KOHTYpE, 3apsii U
cHjla TOKa B IPOLIECCE IapMOHUYECKUX AIIEKTPOMArHUTHBIX KoJeOaHMH, (OKycHOe
pacCTOSHHE M ONTHYECKAas CHJIA JIMH3BI, IIPU OMMCAHMM IPABWIBHO TPAKTOBATH
(bu3n4eCKnil CMBICI UCTIONIb3YEMbIX BEIMUUH, UX 0003HAUEHUS U €INHUILIBI, YKa3bIBaTh
(GopMyIbl, CBSI3BIBAIOLINE JAHHYIO (PU3NYECKYIO BEIMUUHY C JPYTUMH BEIMYUHAMY;
OIHCBIBATH U3yYEHHBIE KBAHTOBBIE SIBJIICHUS U IPOLIECCHI, UCIOJIb3Yys (PU3NUECKHE
BEJIMYHMHBI: CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4aCTOTA CBETA, SHEPIUs
U UMITYJIbC (POTOHA, EPHO ] NT0JIypacaja, SJHEPTUs CBA3HU aTOMHBIX sJIep, IPU OIIMCAaHUU
IIPABUIILHO TPAKTOBATh (PM3UYECKUI CMBICI MCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIJIbI, CBS3bIBAIOIIME JAHHYIO (PU3NYECKYI0 BEIUYHUHY

C IpYTUMU BEJIMYMHAMHU, BBIUUCIIATH 3HAU€HUE (PU3NYECKON BETMUUHBI;

aHAJM3UPOBATh (PU3MUECKHE IPOLIECCHI U ABJIECHUS, UCHOJb3Ys (PU3NYECKHE 3aKOHBI

Y IPUHLHUIBL: 3aK0OH OMa, 3aKOHBI ITOCJIEJ0BATEIBHOIO U IapPAJUIEIBHOTO COEIUHEHNUS
IIPOBOJHUKOB, 3aKOH JDkoynsa—JIeHla, 3aKOH 3JIEKTPOMArHUTHOW MHAYKLUH, 3aKOH
IIPSIMOJIMHENHOTO PACIPOCTPAHEHMSI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI
IpeJOMJICHUsl CBETa, ypaBHeHHMe OiHIITeHHa Juid (Goro3ddexra, 3aKOH COXpaHEHUS
SHEPruM, 3aKOH COXPAaHEHUs HMMIIYJIbCA, 3aKOH COXPAaHEHUsS JJIEKTPUYECKOIo 3apsiia,
3aKOH COXPaHEHMsI MacCOBOI'0 YMCIIA, OCTYJIaThl bopa, 3aK0H paAloaKTUBHOTO pacnaja,
IIPU 3TOM DPA3JIMYaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTreMaTH4YecKoe
BBIpa)KEHUE U YCIOBUS (TpaHUIIbl, 00JIACTH) TPUMEHUMOCTH;

ONPENCIATh HANpaBIEHUE BEKTOPA MHAYKIHWHM MarHUTHOTO IIOJISI ITPOBOJHUKA

C TOKOM, CHJIbl AMIiepa u cuibl JIopeHna;

CTPOMUTh M OIUCHIBATh HM300pa’ke€HHE, CO3/aBaeMO€ IUIOCKUM 3€pKajloM, TOHKOM
JIMH30M;

BBITMOJIHATH KCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SBJICHUH U MPOLIECCOB

C HCHOJB30BAHHUEM MPSMbIX, U KOCBEHHBIX H3MEpPEHHi: mpu 3TOM (OPMYINPOBATH
npobiemMy/3agadyy M TUNOTe3y Y4eOHOro 3KCIIEpUMEHTa, coOMpaTh YCTaHOBKY

U3 MPEUI0KEHHOT0 000PYI0BaHUs, TPOBOIUTH OTBIT U (POPMYIHPOBATH BBIBOIbI;
OCYIIECTBISATH NMPSMbIE M KOCBEHHBIE U3MEPEHHsI (PU3NUECKUX BEITMYUH, IPH 3TOM



BBIOMPATh ONTHMAJBHBIN CHOCO0 M3MEPEHHs M HCIOJIb30BaTh M3BECTHBIC METOJIBI
OLICHKH ITOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIMYMH C MCIOJB30BAHUEM IPSIMBIX
M3MEPEHUI: MpH 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH pe3yibTaThl
MOJIy4EHHOH 3aBUCUMOCTH (PM3UUECKUX BEITMYUH B BUE TAOIHI U TpaHKOB, AeIaTh
BBIBOJIbI 110 PE3YJIbTaTaM UCCIIEIOBAHUS;

coOmoaaTh mpaBuiia 0€301MacHOTo TPy/aa MPH MPOBEACHUH HCCISTIOBAHUN B paMKax
Y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCIIEAOBATENBCKOW M MPOCKTHON NesITeIbHOCTH
C MCIIOJIb30BAaHUEM M3MEPUTEIBHBIX YCTPOUCTB M JIAOOPATOPHOTO 000PYIOBaHUS;
pemaTh pacy€THBIC 33Ja4M C SBHO 33JaHHON (DM3WYECKONH MOJENbBIO, HCIOJIB3YS
¢u3nveckue 3aKOHbI W MPHHLMIBI, HA OCHOBE aHAIM3a YCIOBHS 33Ja4d BHIOMpPATH
(u3NYECKYIO MOJIENb, BBIACTATH (PU3NUYECKUE BETUUUHBI U (POPMYJIbI, HEOOXOIUMBIE IS
e pelieHus, MPOBOJUTh Pacdy€Thl U OLIEHWBATH PEAJbHOCTh MOJYYEHHOI'O 3HAYEHUS
(hbM3UYECKON BEITUYHMHBL;

pelarh KayecTBEHHbIE 33/1aY: BBICTPaMBaTh JIOTUYECKH HEMPOTHBOPEUUBYIO
LETIOYKY PACCYKJIEHHM C ONOpON HAa M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M
(bu3uvecKue sSBICHNUS,

WCIO0JIb30BaTh MPU pPEUIeHUHM Y4eOHBIX 3aJady COBPEMEHHble WH(OPMalMOHHbBIE
TEXHOJIOTUHU JUISl TOMCKA, CTPYKTYpUPOBAHMS, MHTEPIpPETALlMM W TMPEICTaBICHUS
y4eOHOM U HayYHO-TIONYJISIPHON MH(POPMAIIH, TOJYYEHHOM U3 pa3IuYHbIX HCTOYHUKOB,
KPUTHYECKH aHAJIU3UPOBATh MOJIy4aeMyl0 HHPOPMAIHUIO;

OOBSACHATh MPUHIUINBI JEUCTBUSA MAIlUH, NMPUOOPOB M TEXHUUYECKUX YCTPOICTB,
pa3ianyaTth yCIOBHS MX O€30MaCHOTO MCIOIb30BaHUS B TOBCEAHEBHON KU3HU;
IPUBOAMUTH NPHUMEPHI BKJIAJa POCCHUMCKHUX U 3apyOEKHBIX yUEHBIX-(PU3HKOB

B Pa3BUTHE HAYKH, B 00BACHEHHE MPOLIECCOB OKPY>KAIOLIET0 MUPA, B PA3BUTUE TEXHUKU
M TEXHOJIOTHH;

UCIOJb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B NOBCEJTHEBHOM KU3HU

Uil o0ecniedeHus: 0€30TacHOCTH TPH OOpaIlleHnd ¢ MpuOopamMu U TEXHUYECKUMU
YCTPOWCTBAMHM, sl COXPAaHEHMsI 3J0POBbS M COOJIIOJEHUS HOPM HKOJOIMYECKOTO
IIOBEICHUS B OKPYXKaIOLIEH Cpene;

paloTatk B rpyMIie ¢ BHIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IJITAHUPOBATh
paloTy IpymIibl, PAUOHAIBHO pAacHpeleaTh O00A3aHHOCTU M IUIAHMPOBATH
JESTEIbHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJCKBaTHO OLICHMBATH BKJIAJ KaXKIOrO
U3 YY4aCTHUKOB T'PYIIIbI B PEIIEHUE pacCMaTPUBAEMOM MTPOOIEMBI.

2.Conep:xkaHue mMporpaMMsbl y4eoHoro npeamera «®usuka»

OCHOBBI JIEKTPOANHAMHUKH

MaruuTHO€ 1noJie.

BexTop marHuTHON nHAYKIMK [I€iiCTBME MAarHUTHOTO I0JI HA POBOJIHUK C TOKOM U
JBUKYILYIOCA 3apshkeHHYro yactuny. Cuna Amnepa u Cuna Jlopennia. MarauTHble CBOWCTBa
BEILIECTBA.

SIBneHMe AIIEKTPOMArHUTHOW WHAYKIUHU. MaruuTtHsli notok. IIpasuio Jlenna. 3akon
NIEKTPOMArHUTHOW MHAYKIMHU. SIBiIeHne caMOMHAYKUMH. NHIYKTHUBHOCTB. DIEKTPOMAarHuTHOE
HoJIe. DHepaus INeKMpPOMASHUMHO20 NOJIAL.

Kosneb6anus n BoJIHBI.

Mexannyeckue kojebanus. ['apmMoHudeckue koaeOaHusl.

CBo0oHBIE, 3aTyXalolINe, BEIHYKJCHHbBIE KoseOaHus. [IpeBpatienus sHepruu npu
KosebaHusx. Pesonanc.

OnexkrpoMarHuTHble Kosebanus. KonebarenbHbiit KOHTYp. [lepeMeHHbI 21eKTpruecKuii TOK.
Pezonanc 6 sanekmpuueckou yenu. Kopomxoe 3amvikanue.



Mexannueckue BoJiHbL. [Ipo1osibHBIE M IOTIEpeUHbIe BOJIHBI. CKOPOCTD U AJIMHA BOJIHBI.
Humepghepenyusa u ougppakyus. nepeus oaHul. 36yKo8ble 80IHYL.

DneKkTpoMarHuTHbIE BOJHBL. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH. /lnana3oHbl
JIEKTPOMArHUTHBIX U3IYYEHUN U UX IPAKTUYECKOE TPUMEHEHHUE.

Onrtuka

I'eomerpuueckas ontuka. CKOpOCTh CBETA. 3aKOHBI OTPAYKEHUS U MIPEJIOMIICHHUS CBETA.
dopmyna TOHKOM JTHH3BI. BoTHOBBIE CBOWCTBA CBETA: TUCTIEPCHS, HHTEphEepeHIH, TU(DPaKIIHS,
MOJISIPU3ALIUSL.

OcHOBBI crIENNATBbHOI TEOPUHM OTHOCUTEILHOCTH.

[TocTynarel TEOpUH OTHOCUTENBHOCTH U CJIEACTBUS U3 HUX. IHBapraHTHOCTH MOIyJs
CKOPOCTH CBETa B BaKyyme. DHeprus mokos. CBA3b MacChl M SHEPTHHU CBOOOTHOM YaCTHUIIBI.
KeanroBas ¢puznka. @Pu3nka aroMa U aTOMHOI0 /APa.

I'unote3a M.I1lnanka. @oroanexkrpuueckuii 3¢dekt. OnpiTel CToseTOBa. 3aK0oHbI (OTOAIPEKTA.
VYpasuenue Ditnmreitna. ®oton. KopnyckynsipHo-BoaHOBOM nyanu3m. CoomHoueHue
Heonpedenennocmeli I etizenbepea.

[InanerapHas moaenb aroma. OObsICHEHHE JIMHEWYaToro CeKTpa BOJOPO/ia Ha OCHOBE
KBaHTOBBIX MOCTYJIATOB bopa.

CocTtaB 1 CTpOo€HHE aTOMHBIX Sep. DHEPrusl CBA3U aTOMHBIX sJiep. 3aKOH PaJii0aKTUBHOTO
pacnana. Snepubie peakuuu. Llennas peakuus aenenus saep. [lpumenenue adepnoii sHepuu.
OneMeHTapHble yacThulbl. DyHaamMeHTalbHbIE B3aUMOJACHCTBHUS.

Crpoenue Bcesnennoi

ConHeyHas cucTema: IJIaHEeThl U MaJlble Tena, cuctema 3emira-JIyna. CTpoeHne n HBOJIFOLUS
Comnnmna u 38e371. Kimaccudukanmst 38e371. 383761 1 HCTOUHUKH UX SHEPTHH.

lNanaktuka. CoBpeMeHHBIE MPEACTABICHUS O CTPOCHUHU U 3BOJIIOIIMK BceneHHOM.

B cBs13u ¢ yMeHbIlIeHHEM KOJIMUYECTBA YacOB MO y4eOHOMY IJIaHy JIMIIEs], U3y4eHHE MpeaMeTa
OCYILIECTBJISICTCS B TIOJTHOM 00BbeMe 3a CUET YIIOTHEHUS! y4eOHOTro MaTepuraia, COKpaleHus
yacoB Ha pazzaen «lloBropenue».

HasBanwne TeMbl
KonunuectBo KonmuectBo yacos
4acoB o paboyeii
0 TIPOTrpaMme nporpamme
1.OCHOBBI ANEKTPOJUHAMUKH. 9 5
2.Konebauus v BOJIHBI 16 10
3.0mTHka 13 6
4.0OcHOBBI crielIMAIBHON TEOPHUH 3
OTHOCHUTEIBLHOCTH.
5.KBanToBas ¢usnka. 17
6.Ctpoenue BceneHHo.
7.11oBTOpEHUE. 5 2
9. Utoro 68 34




KajnengapHo-teMaTnyeckoe MJIaHUPOBaHNe

Neni/mn Tema ypoka KoaunyecTBo yacoB Jdara JJIeKTPOHHBbIE
H3yYeHMst uuppoBbIe
00pa3oBaTEIbHbI
€ pecypchl
Bceero Konrtpoabhnsie | [IpakTuuec
padoThl KHe
padoThl
1.0OCcHOBBI 3JIEKTPOAUHAMHUKH S4.
2. Kose6anusi u BoJIHBI 10 1.

1/1 BexTop 1 Moayb 1 https://resh.edu.r
BEKTOpa MarHUTHOM u/
nHayknuu. Cuia
Awmrnepa.

212 Cuna Jlopenna. 1
MarauTHBIEC CBOMCTBA
BEIIIECTRA.

3/3 SIBnenne 1
3IEKTPOMArHUTHON
WHAYKIUU. MarHuTHBIN
MOTOK.

4/4 3axkon OMU. 1

5/5 CamoMHIyKITHS. 1 1
NHAYKTUBHOCTD.

KonTposabHnas padora
Nel « OMM».




6/6

Cso0Oousle 1
BBIHY)K/ICHHBIC
KoJIeOaHMSI.
MaremaTtudeckuit
MasITHHK.

717

JnHamuka
KOJIeOaTeIIbHOTO
JIBUKCHUS.
l'apmonunueckue
KOJIcOaHUsI.

8/8

JlabopaTopHas pa6ora
Nel «Onpenenenue
YCKOpEHUsI CBOOOTHOTO
MaaCHus MpHu MOMOIIH
MarTeMaTu4deCKoro
MasiTHUKa».

9/9

CBo0OoaHbIE U
BBIHY)KJIeHHI)Ie
3J'I€KTpOMaFHI/ITHI)Ie
KoJIeOaHusl.
KonebarenpHbIN
KoHTYp. [leprnon

CBOOOMHBIX KOJI€OaHWUIA.

10/10

[TepemennbIi
BIEKTPUUECKUI
TOK.AKTUBHOE
COTPOTHBIICHUE.

11/11

I'enepupoBanue
AIEKTPUYECKON
SHEpPruu.
Tpanchopmaropsl.
KonTpoabHasi padora
Ne2 «Kosnedanust u
BOJIHBD).

12/12

MexaHn4eCcKre BOJIHBI.
JIIMHa BOJIHEL.
CKOpPOCTh BOJIHBI.

13/13

YpaBHeHue
rapMOHUYECKOM
Oeryiei BOJHBI.

14/14

DKCHepUMEHTAIBHOE
oOHapyxeHue
3JIEKTPOMArHUTHBIX
BOoJH. OMB.

15/15

N306petenune paano
A.C.ITonosbim.IIpun-
LIUIBI PAHOCBS3H.
Pagnomoxamus.

3. OnTuka 64.

16/1

CkopocTtb cBeTa. 3aK0H
OTpakeHHs.3aKOH
MIPEIOMIICHUS CBETA.

https://resh.edu.r
u/




17/2

JIunza. [locTtpoenue
M300paKeHus B
nuH3e.Dopmyna TOHKON
JIMH3BI.

18/3

JlabopaTopHas padora
Ne2

« Onpenesienue
noKa3zarteJis
npeJoMJIeHHs
CTEKJIA».

19/4

WNuTtepdepenus
MEXaHUYECKUX U
CBETOBBIX BOJIH.

20/5

Judpakuus cera.
JudpakuronHas
peleTka.

21/6

KonrpoJsbHas padora
Ne3 «CBeToBLI€
BOJIHBI».

4.0CHOBBI CIIENUATbHON TEOPUH OTHOCHUTEIBHOCTH 1.

22/1

DIIEeMEHTBI TEOpUU
OTHOCUTEJIHOCTH.
[Toctynatsl
HEKOTOPBIE CIIEJICTBUSI.

1

https://resh.edu.r
u/

5.KBanToBasi puzuka 84.

23/1

Bupel cniektpos.
CnexTpalbHbIM aHAJIH3.

1

https://resh.edu.r
u/

24/2

dotorddext. Teopus
dhoTtorddexra.

25/3

®oTonsl. [Ipumenenus
dhoTtorddexra.

26/4

KBaHTOBBIE MOCTYIATHI
bopa. Moaens aroma
BoJI0poJia o bopy.

27/5

MeTo1p1 HaOMIOICHUS U
perucrpaiuu
AJIEMEHTAPHBIX YACTHII.
OTtkpbiTHE
PaOaKTUBHOCTH.

28/6

PagnoakTuBHBIE
IIPEBPALLEHNUS. 3aKOH
PalmOaKTUBHOTO
pacnaza.

29/7

CrpoeHne aTOMHOTO
aapa. DHeprus CBs3u
aTOMHBIX sIep.

30/8

SnepHsie
peakuuu. S nepHsii
peakTop.DneMeHTap-
HBbIE




yactuubl. KoHTpobHas
pabora Ned4 «Duszuka
ATOMHOTO SIApay.

6.Ctpoenue Bcenennoii 24.

31/1 ConHeuyHast CHCTEMA. 1 https://resh.edu.r
CouHIIe U 3BE3/IBI. u/

32/2 Ctpoenne BeeneHHOM. 1

. IloBTOpenue 24.

33/1 [ToBTOpEHuE . 1 https://resh.edu.r
DJIeKTPOIMHAMHMKA. u/

34/2 IToBTOpenue. OnTHKAa. 1

Bcero 34 4




