MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
Komuret o odpazoBanuio Cankr-IlerepOypra

Aavunuctpauus lenrpaabsHoro pailona Cankr-IlerepOypra

I'BOY rumua3zus Nel55
PACCMOTPEHA COI''TACOBAHA VTBEPXJEHA
3acenannem MO 3acenanuemM JIMpeKTOpOM TUMHA3UU

Ilemaroruyeckoro coserta NelS55

TperbsikoBa E.H.

TIpotoxon Ne5 o1 «02» MIOHS  115670k01 Ne21 0T «09%» Iyitckas O.E.
2026 r. nrons 2026 . [Tpuka3s Ne51-0 ot «09»
nrous 2026 1.
FOCYJAPCTBEHHOE MoanncaHo LndpoBoi
BIOKETHOE noanucbto: FTOCYJAPCTBEHHOE
OBLLIEOBPA3OBATENIBHOE gfﬂﬁégggomﬁwm
quE)KﬂEHME TMMHA3NA YYPEXKOEHVE TMIMHA3UA N2 155
N2 155 LEHTPAJIBHOTO | |eHTPANBHOTO PAVIOHA
PAMOHA CAHKT- CAHKT-NETEPBYPTA
METEPBYPTA JlaTta: 2026.09.14 13:50:41 +03'00
PABOYAS ITPOT'PAMMA

(ID 11931762)

yueOHoro npeamera «®@usuka. bazoBblii ypoBeHb»

s ooygaromuxcs 10-11 kimaccos

r. Cankr- IletepOypr
2026 — 2027 rr.



HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU M TPEOOBAHMI K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mnpeamera «Pusnka» B 00pa3oBaTeNIbHBIX
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 MOJIX0/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 TpeiMeTaMu. B Hell onpenenstoTcss 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 IUIAHUPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3KUKK 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 yueOHOro mpeaMeTra B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3HMUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueii um acTpoHomwuei. Mcrmonp3oBaHWE M aKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(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 Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus 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
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



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. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHHUYECKUX M TEXHOJIOIMUECKHX MPUIOKEHUN H3yUYEHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHUKH M TEXHOJOTHM, a Takke OO0CYXICHUS
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, POIN (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 OpPraHM3allii SKCIEPUMEHTAIBHOU NESITEbHOCTH 00Yy4arouuxcsl.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no Qusnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Boigenenne B yka3zaHHOM TiepeyHe J1ab0OpaTOpHBIX paboT, MPOBOIUMBIX JIJIS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO IMpoliecca
UCXO/sl U3 OCOOCHHOCTEW IMJIaHMPOBAHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
3TOM O0ecrneyuBaeTcsl OBJIaJeHUE OOYYaIOIIMMHUCA YMEHHUSMU IIPOBOAMTH
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 3a]a4 IPUOPUTETOM SIBIISIFOTCA 3a7a4M C SIBHO 3aIaHHOU
¢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 MPOTEKAaHUS (PU3NYECKUX SBICHUN M MPOLECCOB B OKpY’KaolIeH
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanuamu @PI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIIero oO0pa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LKKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHHE MJid BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMme IO
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

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

JlaGopatopHoe o0OOpyaOBaHUE [JIsi YYEHUYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
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 BUJE IIUPPOBBIX JabOpaTopHil.

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

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

e DPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIE MTO3HAHUS U (OPMHUPOBAHUE
UCCIIEZIOBATEIBCKOTO OTHOIIEHUS K OKPY)KAIOIIUM SIBICHUSM;

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

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

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

JlocTrkeHne 3TUX Liejeld 00ecreunBaeTcs PeIeHUEM CIIEAYIOIUX 3a71a4 B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPHUOOPETEHHE CUCTEMBI 3HAHHUM 00 OOIINX PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37€MEHTHI aCTPOYU3HKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsiICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE U JUII TPUHATHUSA
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 U MPHUHILMUIIOB JEUCTBUS TEXHUUYECKHUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTpeJIEIICHHs] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

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

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoaAuTCS 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HENEN0), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[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 00yJarOITUXCSI.



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 (pusuke.

MopenupoBanue (pU3MYECKUX SBICHUNA M MpoleccoB. HayuHble THmoTesbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

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

Jlemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

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

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

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmueitHoe geuxenue. JIBrKeHne MaTepUadIbHON TOYKH MO OKPYKHOCTH
C TIOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

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

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue nBwkeHus Tena, OPOLIEHHOTO TMOJA YyrioM K TOPU30HTY H
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanne COOTHOIIEHUS] MEXKAY NyTAMH, MPOUICHHBIMM TEIOM 3a
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

IIpuamun  otHocurenbHOCTM  ['amunes.  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. IlepBast 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 Teja B AKUIKOCTH 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,
JIBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOS, KAUYE€HUS U CKOJIBKECHUSI.

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 aedopmariuu.

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 nBUKEHUE.

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.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIUAJIbHBIX CUJI C U3MEHEHUEM MEXaHUUYECKON YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckre yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHHUE: BOJOMET, 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 JIBYX OJAMHAKOBBIX
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 MOJICKYJISIPHO-KMHETUYECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepnl MoJieky. KonmdectBo BemecTBa. [loctossHHas ABorapo.

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



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeIHEW KUHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KianeipoHa.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpelncTaBIeHUE H30IMPOLIECCOB: H30TEPMA, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

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

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aMOJICHCTBHUS.

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

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii axkcnepumenm, 1abopamopHsie pabomol

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

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

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

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh NpoLeccoB B MPUPOJIE.

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



TexHudyeckne yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: JBHUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJUIBbHUK, KOHIULIHOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tejla MpPH COBEPLIEHUU PadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe MyTéM TpeHUs (BUICOAECMOHCTpAIIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

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

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, PpEaKTUBHOIO
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.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaITu3anus. Y nenpHas Teriora riasineHus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTepUasoB, B
TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npy noHW>KEHHOM [1aBJICHUMU.

CriocoObl u3MepeHuns BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Paznen 4. JinekTpoamHaMuKa
Tema 1. dnekmpocmamuxa
DnekTpu3anus Tei. JJIeKTpuueckui 3apsij. [IBa Buja s31eKTpuyecKux 3apsioB.
[IpoBoAHMKM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsiI.
Onektpuueckoe rmone. Hanpsk€HHOCTh  3nekTpuueckoro mnois. [IpuHiun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocratuueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOIHMKH W AWAIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. J{udnekTpuueckas
MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

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

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

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

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

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE COINPOTHBICHUE BELIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

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

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa 11 MOJHOM (3aMKHYTOM) 3eKkTpudeckoit nenu. KopoTkoe 3amMbIKaHuE.

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

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

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



DJNIeKTpUYeCKuii TOK B Ta3zaxX. (CamMOCTOSITENIbHBII M HECAMOCTOSITEIIbH b
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, MTOTYIPOBOTHUKOBBIN AHO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

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

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue BIEKTPOABMXKYILIEH cuiibl. KopoTkoe 3aMbIKaHHE
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomsl

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

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

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
Teopusl, HaOMIOCHUE, SKCIIEPUMEHT, MOJISIIUPOBAHUE, MOJIETTh, H3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
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 MOJIEKYJI, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEP/IBIX T, )KUAKOCTEN U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKa.

l'eoepacghus: B1aXXHOCTh 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 XOJOJIUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIEKTPOOCBETUTENbHbIE IPUOOPHI, FaIbBaHUKA.

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.
JluaMyM MarHuTHOW WHAYKIUHM. KapThHa JWMHUKA MarHUTHOM HWHAYKIUHA TOJIS
MNOCTOSIHHBIX MAarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB 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
UHIYKIUU. OJIEKTPOJABMXKYIIAA CWlIa HWHIYKIUU. 3aKOH BJIEKTPOMAarHUTHOU
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.

3aBUCHMOCTb DJIEKTPOJABMXKYIIEH CHJIbI MHAYKLIUHA 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 sIBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pasnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

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

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEeKTpoMarHuTHeiMu  Konebanusimu. dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

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

[lepemennbiii  TOK. CHUHYCOUIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUHU B ITOBCETHEBHOMN KU3HU.

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

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3atyxaromux KoiaeOaHuu.

HccnenoBanne cBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocieqoBaTENbHOM COEIMHEHHHM PE3HCTOpa, KaTYyIIKH
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 MOCIEI0BATEIbHO COSTMHEHHBIX
KOHJEHCaTopa, KaTyIIKH U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
NuTtepdpeperius u auppakius MEXaHM4eCKUX 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
ANIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, MpeIoMIICHUE, MOIspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMTIBI paguOCBsI3U U TeleBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

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

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MPOIOJIBbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBsA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KOJIeOaHUIA.



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

Tema 3. Onmuxa

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

OTtpaxkeHue cBeta. 3akOHBI oTpaxkeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHET'0 OTPaKEHUS.

Hucniepcus cBeta. ClioxHbIN cocTaB 6esoro ceerta. LBer.

Coluparoiue u paccerBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOM JuH3bl. [locTpoeHue n3o0pakeHuil B COOMPAIONIUX U
pacceuBaroux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJIUUEHUE, 1aBAEMOE JIMH30i1.

[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.

Hudpakuusa cseta. JudpakuumoHHas pemérka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJSIPOUI.

Jlemoncmpayuu

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

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTEpdEpeHIINN CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi

N3mepenue nokazarens NpeJoMIIeHUs CTeKIa.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cCrIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTHU 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 peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEprun (PoTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akOHBI

dotoaddexra. YpaBHenue OiHmTeriHa st pororddekra. «KpacHas rpanuma»
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpocTBa W MPAKTUYECKOE MpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

dotor(deKT Ha yCTAaHOBKE ¢ IMHKOBOM IIJIACTHHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmenp aroma. lloctynatel bopa. M3nydenume u mnormiomeHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS SHEPIHHM Ha Jpyroi. Bumsr
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: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedyaThiX CIEKTPOB U3TyUYEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHeiyaToro crnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdopa o onpeneneHunto coctaBa paguoakTUBHOTO
wanydyeHusi.  CoiictBa  anbda-, Oera-, TramMma-uziydeHus.  BrusHue
PaJUOaKTUBHOCTH 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.

DHeprust CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlepekT macchl siapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HaOIIOIEHNUS U PETUCTPALIUU SII€MEHTAPHBIX YaCTHII.

dyHnaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHu4eckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHbIi peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomol

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagfHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nHoro Heba. Co3Be3nusi, spKU€ 3BE3/bI, IJIAHETHI, WX BHIUMOE
JIBHOKCHHE.

CoJsHEUHAs cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
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
I'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHbIE ABIPHI B sApax
rajakTHK.

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

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuuecxkue nabnooenus

HaGmonenusi HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJI0KEHUSI HeOEeCHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, mianer, Mieunoro ITyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M ATUYECKOH cpepax nesTeIbHOCTH YeJIOBEKa, POJib U MECTO (PUBUKU U
aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpA, POJib (PU3MUECKOW TEOPUU B
dbopMupoBaHUY MPEACTABICHUN 0 (GU3NUECKON KapTHHE MUPa, MECTO (DU3UUECKOM
KapTUHBI MHpa B  O00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymiecTBIsIETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€H C KypcaMM MaTEeMAaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SBJICHUE, HAy4HbId (akT, rumore3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIINPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPU3HAKA TOJO00US TPEYrOJbHHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW NMPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJINYECKAs: 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: JMHUM DJIEKTpOIlepenad, TEHEpaTop IIEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro OOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3ybTaThl OCBOCHUS yueOHOro npeamera «duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaroImIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKIEHHM, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IEATEIHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOW MO3UIIMU 00YYaIOIIEerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aNMOJIECTBOBATh C COLUUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hOopMHUPOBAHHOCTh POCCUICKON IPaskTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LEHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIUYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHHE K MHUPY, BKIIKOYAs 3CTETUKY HAy4YHOIO TBOPYECTBA,
MpUCYIIEeTro (GU3NYECKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccun u peaan3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

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

7) HIEeHHOCTH 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  (OPMYJNIMpPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh IENU ACATECIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTeiBaTh IIAH PEHICHHS MPOOJIEMBbI C YUETOM aHAIM3a HMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEATEIbHOCTbD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATH 1 BBIMOJHIATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMMO/ICCTBHUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKHeE AeiiCTBUSA .
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 pEIHICHHs 3aiad (U3MUECKOTO COJEpKaHus, MPUMEHEHHUIO Pa3IUYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUgX, B TOM YMCJIE MPU CO3[JaHUU YUYE€OHBIX TPOEKTOB B 00JACTH (PU3UKH;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PEIICHHS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHTh 3HaHUS 10 (HU3MKEe B MPAKTHYECKYIO O00JacTh
KHU3HEICITCITLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUECOHBIX MPEIMETOB;

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, CAMOCTOSITEJILHO OCYILIECTBIATh TOUCK, aHaJU3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPEe/ICTaBIICHUS;

OILICHMBATh JIOCTOBEPHOCTh UH(OpPMAIUH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX W AITHYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0e301acHOCTH;

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

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIIATH OOIIIEHHE Ha YPOKaX (DU3KUKHU U BO BHEYPOUHOU JIEITEIIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



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

IIOHUMAaTh U UCIIOIB30BaTh MPEUMYIIECTBA KOMAaHIHOM U WMHIMBUIYaIbHOU
paboThI;

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

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAUHUPOBATH JEUCTBUA II0 €€ JOCTHKEHHUIO: COCTaBJATH IUIAH JCUCTBUH,
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;

[pejjaraTb HOBBIE IPOEKTHI, OLCHWBATh MWJAEHM C NO3ULUHUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

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

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITETILHO OCYIIECTBIISTh MO3HABATENbHYIO NESITEbHOCTh B 00JIacTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

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

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

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

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

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

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

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OIICHMBAaTh PHUCKH W CBOCBPEMCHHO MPUHUMATh PEIICHUS M0 HX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI W apTyMEHTHl APYTHX TMPU aHAIW3E pPE3yIbTaTOB
TeSTEHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
NeSATETHHOCTH;

NpU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHUS TUYHOCTHBIX PE3YIITATOB OCBOSHUS ITPOTPAMMBI TT0
buzuke s ypoBHS cpeaHero oOmero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPE IO Iar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOMN cephl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEJICHHE, CIIOCOOHOCTh aJalTHPOBAaTBhCS K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO IeNd U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOHSl W3 CBOUX
BO3MOYKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHE
IpYTHX, YYUTBIBATH €ro TPU OCYHIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, IPOSBIATh UHTEPEC U pa3pemiaTh KOHOIUKTHI.

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 HAay4yHOW KAPTUHbI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN a3, MOAEIN CTPOCHUS Ta30B, )KUIAKOCTEN W TBEPABIX TEJI, TOYECUYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

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



ANEKTPOAUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEIHOE IBUKEHUE,
CBOOOJHOE MAaJEHUE TeJ, JBMKEHHUE MO OKPYKHOCTU, MHEPLHUs, B3aUMOJEHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel,
U3MEHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHACHCAIMs, IUIABJICHHE, KPUCTAJUIM3alUs, KUIEHUE, BIAXXHOCTb
BO3/lyXa, MOBBIIICHUE JIaBJICHUs ra3a MpPU €ro HarpeBaHUU B 3aKPBITOM COCYJE,
CBSI3b MEXIY MapaMeTpaMu COCTOSIHUSI ra3a B HU30IpoIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHCTBUE 3aPs/10B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJMHAaTa, IyTh, IEpEeMEIleHUe, CKOPOCTb, YCKOpEHHME, Macca Tena, CuJia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
pabora, MeXaHM4YecKass MOIIHOCTb; NPHU ONUCAHUU TNPABUIBHO TPaKTOBAThH
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIBb3Yd (U3MYECKHEe BETUYMHBI: JIaBJICHHE Tas3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUECKHH CMBICT HCIONB3YEMBIX BEJIMYHMH, WX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MYECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIEHUS (TIPOIECCHI), UCTIONB3Ys (PU3NYECKHE BETUYMHBI: AIEKTPUUECKUI 3apsi,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINWCAaHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICT HCIOIB3YEMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3MYECKYIO BEIMUUHY C AIPYTUMH BEIIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHIHUI CYNEPNO3UIUNA CWJI, TPUHIUI PaBHOMPABUS HHEPLHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBHI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BbIpaXEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3anuyaTh yCJIOBHUS UX 0€30MaCHOIO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUM, MPU STOM
dbopmynupoBaTh NpodiieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTaHOBKY U3 MPEJI0KEHHOTO 000PYy/10BaHUs, TPOBOIUTH OMBIT U (POPMYIUPOBATH
BBIBOJIBL;

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

UCCIIEOBATh  3aBUCUMOCTH  MEXAy  (GU3UYECKUMH  BEIUYUHAMHU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbUKCUPOBaTh PE3YIBTATHI OJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BHUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISI0BAHNS,

co0Jiro1aTh MpaBmia 0€30MacHOro TpyAa MPU MPOBEJACHUU UCCICIOBAHUN B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM U MPOEKTHOU
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUYECKOW MO/IENbIo,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKUE BENTUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'0 3HAYeHUS (PU3NUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPHPOBAHUSA, UHTEPIPETANUA U TIPEIACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYy4aeMyI0 HHPOPMAITHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, 00BSICHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKIE 3HAHUS TI0 (PU3MKE B MOBCETHEBHOM KU3HU JIIIS
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTPOMCTBAMHU, JISI COXPAHEHHUSI 3I0POBbS U COOIIOJICHUSI HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TpYyNIbl, PALUMOHAIBHO pACHpPEleisITh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEUIEHUE pacCMaTPUBAEMOM TPOOIEMBI.

K koHny 00yuenus B 11 kiacce npemMeTHbIe pe3yJbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAy4yHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTMH, B MPAKTUYECKOM NEATEIBHOCTH JIIOAEH, LENOCTHOCTh U €IMHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TpaHUIbl TPUMEHEHHS HU3YYEHHBIX (QU3NUYECKUX MOJeNei:
TOUCYHBIN ANEKTPUUECKHI 3apsijl, Jyd CBETa, TOUEUHbI UCTOYHHUK CBETA, siiepHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJIeJb aTOMHOTO siApa NpH pelieHUH (PU3UYECKUX
3a1ay;

pacno3HaBaTh (pu3nyeckue ABJICHUS (IIPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE AECHCTBHUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, OJEKTPOMATHUTHAs WMHAYKIMS, JACHCTBME MArHUTHOrO TIONS HAa
IPOBOJHUK C TOKOM M JBHXKYIIMICS 3apsiji, 3J€KTPOMAarHUTHbIE KOJEOAHUS U
BOJIHBI, NPSAMOJUHEHHOE paclpOCTPAaHEHHE CBETA, OTPAXKEHUE, IPEIIOMIICHUE,
uHTepdepeHuus, audpakuus U MOJIIpU3alMs  CBeTa, JAMCIEPCHsl CBeETa,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHENYAaTOro CHIEKTpa aroMa BOJOpPOAA, €CTECTBEHHass W HCKYCCTBEHHAs
PaAMOaKTUBHOCTb;

ONMCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (DJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  pA3JIMYHBIX  Cped) WU
AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIOJB3YSA (PU3NUYECKHE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, JJIEKTPOJBIDKYILAs cuila, paboTa TOKa,
MHAYKIOUS MAarHUTHOro Imousisl, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KATYIIK{, 3HEPIUsl 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEPUOA U 4YacToTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
FapMOHMYECKUX 3JEKTPOMAarHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOsHUE WU
ONTUYECKAs] CHUJIA JIMH3bI, NPU ONHCAHUM MPABUIBHO TPAKTOBATh (PUINYECKHI
CMBICT HCIOJNB3YyEeMbIX BEIMYMH, UX OOO3HAYEHWs M EIWHUIBI, YyKa3bIBaTh
(GopMyIIbl, CBSI3BIBAIOIINE TaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTUMHU BEINIMHAMU;

ONMCHIBATh H3YYEHHBbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHI, HCHOJbB3Ys
(u3HuecKkre BEIWYUHBI: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPrus CBA3U



aTOMHBIX SIJIEp, MpPU OIMUCAHUM MPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICI
WCIOJIb3YEMbIX BEJIUYUH, UX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (U3MYECKYIO BEJIMUYUHY C JPYTUMU BEJIUYMHAMH,
BBIYUCIISITh 3HAaUCHUE (DU3NYECKOU BEJIMUHNHBI,

aHAJTU3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Puznueckue
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATENBLHOTO U MapaIeIbHOrO
COCOMHEHUS IPOBOJHUKOB, 3aKOoH Jkoyns—JleHna, 3aKOH JJIEKTPOMArHUTHOU
WHYKIMH, 3aKOH MPSMOJUHEHHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIuTelHa nns goTtodrddexra,
3aKOH COXPAaHEHMsI DHEPrUH, 3aKOH COXPAHEHUSI MMITYJbCa, 3aKOH COXpPaHECHMS
AIIEKTPUUECKOr0 3apsAjia, 3aKOH COXPAaHEHHs MacCOBOIO 4Hcia, moctynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBHUS (TpaHUIIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIPENIECNIATh HAINPaBJICHUE BEKTOPa MHAYKIIMM MAarHUTHOTO TOJIs IPOBOTHUKA
C TOKOM, cujibl Amriepa u cuisl JIopeHiia;

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

BBITMIOJHATh JKCHEPUMEHTHl 10 MCCIENOBAHUIO (U3UYECKUX SIBICHUU W
IPOIIECCOB C HCIOJIb30BAHMEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHHI: MpU STOM
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 ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
W3MEPEHUl: TPH ATOM KOHCTPYHPOBATHh YCTAHOBKY, (DMKCHUPOBATH PE3YJbTATHI
MOJIYYCHHONW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] ¥ TPadUKOB,
JienaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIEI0BAHUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPH MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKON M TPOEKTHOU
JESTENHPHOCTH C WCIIONH30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB U 1a0OpPaTOpHOTO
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,
HEOOXOUMBbIE NJid €€ PEIICHHs, MPOBOAUTh PAacu€Thl U OLECHUBATH PEATbHOCTH
MOJIYYE€HHOI'0 3HaYeHUs (PU3NUECKON BETUUUHBIL;



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIEMIOYKY PACCYKACHUU C OIOPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
dbu3nvecKue sIBICHUs;

MCII0JIb30BaTh ITPU PEILICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMALIUOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM M HAy4YHO-TIOMYJSIPHOM HMHQOpMalUM, TMOJTYYEHHOW U3 pPa3InyHBIX
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 BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
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 OKPYKAIOIIEH CpelIe;

pabotaTh B TpyNIie C BBINOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHIAPTHBIX CUTYalLUAX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
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 o 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 ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AOHBL COXPAHCHIA B MEXAHHKE https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

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

Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 3 10
HICKIpOCTaTHa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTtHOe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe U JIEKTPOMarHuTHHIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa HOK

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



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHNE 4 ft?rfsnllj ;f(;;ig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A bp
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPO/IE.
1 Hayunsle MeTo 161 TO3HAHUS 1 https://m.edsoo.ru/3c68e8ad
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
OPMHUPOBAHUHU COBPEMEHHOU
2 bop pv P 1 https://m.edso0.ru/8525e6d9
Hay49HOU KapTUHBI MUPa, B
MPAKTUYECKOUN ACSATEIbHOCTH JIIOACH
Mexannueckoe OBUKEHHUE.
OTHOCHUTENBEHOCTh MEXaHUYIECKOTO
3 1 https://m.edsoo.ru/ab25722¢
neroxkenus. [lepemenenue,
CKOpPOCTb, YCKOPEHHE
PaBHoMepHOE IPIMOTIMHEHHOE
4 p p 1 https://m.edsoo.ru/4894alef
NIIBHKEHHE
PaBHOYCKOpEHHOE IPSIMOJIMHEUHOE
5 yerop p 1 https://m.edsoo.ru/23alabee
IIBHOKEHHE
CBo0OoaHOE mageHne. Y CKopeHue
6 A A p 1 https://m.edsoo.ru/9121c8a8
cBOOOIHOTO MaIcHUS
KpuBonuHeiiHOe nBUXKEHUE.
7 JIBuKEeHNE MaTepUAIILHOW TOYKH I10 1 https://m.edsoo.ru/c2756a45

OKPYXHOCTH



https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/8525e6d9
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/4894a1ef
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/c2756a45

IIpuHIHII OTHOCUTENBHOCTH
lNanunes. NnepuuanbHble CUCTEMBI
otcyerta. [lepBblii 3akoH HproTOHA

https://m.edsoo.ru/6e6f52b6

Macca tena. Cuia. [Tpunuun
Cynepno3uiuu cuil. Bropou 3akoH
HeroTona ais MarepuanbHOU TOYKH

https://m.edsoo.ru/ed6e6¢c24

10

Tperun 3akoH HeroToHa st
MaTepUaIbHbIX TOUYEK

https://m.edsoo.ru/4733331e

11

3aKO0H BCEMHPHOTO TATOTEHHUS.
Cuna Tsxectu. IlepBas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/1e8ac978

12

Cuna ynpyrocrtu. 3akoH ['yka. Bec
Tena

https://m.edso0.ru/127bf378

13

Cuna tpenus. Koapdumment
Tpenus. Cuiia CONpOTHBIICHUS TIPU
JIBVDKEHUH TEJa B )KUKOCTH U
rase

https://m.edsoo.ru/345d6fa3

14

[ToctynarenbHOE U BpalaTreibHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO
tena. MomMeHT cuibl. [1nedo cuisl.
VYcnoBust paBHOBECHUS TBEPAOIO Teja

https://m.edso0.ru/895793ea

15

I/IMHy.]'ILC MaTepI/IaJIBHOﬁ TOYKH,
CUCTCMbI MaTCPpUAJIbHBIX TOYCK.
I/IMHy.]'ILC CcHIIBI. 3aKOH COXpaHCHUA
HUMITYJIbCA. PeakTtuBHOE ABMKEHHE

https://m.edsoo.ru/8fefedd9

16

PabGora u MOIIHOCTDH CHUIJIBI.
Kunernueckas OHEPrusia

https://m.edsoo.ru/f4cfch76



https://m.edsoo.ru/6e6f52b6
https://m.edsoo.ru/ed6e6c24
https://m.edsoo.ru/4733331e
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/895793ea
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/f4cfcb76

MaTepualibHOW TOuKu. Teopema 00
M3MEHEHNUH KHHETHUECKON OHCPIUU

17

[TorenumanpHas 3HEPTHUSL.
[ToTeHumanpHas 3HEPIUst ypyro
nehopMHUPOBAHHOW TIPY>KUHBI.
[TorenumanpHast 3HEPTUS TENA
BOJTM3H MOBEPXHOCTH 3eMITH

https://m.edsoo.ru/3571464d

18

[ToreHnmaneHbIE U
HEeNnoTeHLIUaIbHbIe CHIIbI. CBS3b
paboThl HEMOTEHIIUATIBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKOW
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKON
SHEPrUu

https://m.edsoo.ru/9d2f72c8

19

JlaGopaTtopHnas pabota
«MccnenoBanue CBsi3M pabOTHI CHITBI
C I3MEHCHHEM MEXaHHISCKOM
SHEPTHH TeJla Ha IPUMEPE
PACTSDKEHHUS PE3MHOBOTO JKI'yTa»

https://m.edso0.ru/13786138

20

KonTtponpHas padoTa o teme
«Kunemaruka. /lnHamMuka. 3aKOHbI
COXpaHEHUS B MEXaHUKE)

https://m.edsoo.ru/f7dcdb46

21

OCHOBHBIE ITOJIOKEHHS
MOHeKYHﬂpHO-KHHCTHHCCKOﬁ
TCOPHH. EpOYHOBCKOC JBHMIKCHUC.

Muddysus

https://m.edsoo.ru/aecle3la

22

Xapakrep JBMKEHUS U
B3aUMOJICHICTBUS YaCTHUI] BEIIECTBA.

https://m.edsoo.ru/bff83b67



https://m.edsoo.ru/3571464d
https://m.edsoo.ru/9d2f72c8
https://m.edsoo.ru/13786138
https://m.edsoo.ru/f7dcdb46
https://m.edsoo.ru/aec1e31a
https://m.edsoo.ru/bff83b67

Mogenu cTpoeHus ras3os.,
YKUJIKOCTEN U TBEPJIBIX TEIl

23

Macca monekyn. Konnuecto
BemiectBa. [locrosinnas ABoraapo

https://m.edsoo.ru/cdf5a4bl

24

TermmoBoe paBHOBECHE.
Temmeparypa u e€ uamepeHue.
[Ikaia remneparyp Lenscus

https://m.edsoo.ru/e3ea87d3

25

Wneansueiii ras B MKT. OcHoBHoOe
ypaBHeHue MKT

https://m.edsoo.ru/e618e16d

26

AGcomoTHas TemrepaTypa Kak
Mepa CpeIHEN KHUHETUYECKOM
OHEPTUH ABMXKXCHUA MOJICKYIL.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/6641cla5

27

3axoH JlanpToHa. ['a30BBIe 3aKOHBI

https://m.edsoo.ru/e5ab1332

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEX]ly TapaMeTpaMH COCTOSTHHSI
Pa3peKEHHOTO raza

https://m.edsoo.ru/b3ef54e2

29

W3omnporuieccsl B uaeaibHOM rase u
uX rpaduueckoe npecTaBieHue

https://m.edsoo.ru/69b2d137

30

Buyrpennss sueprus
TEPMOJIMHAMUYECKOU CUCTEMBI U
CIIOCOOBI €€ U3MEHEHHS.
KonuuectBo Temnots! u paboTa.
Bryrtpennss sHeprus
0JITHOATOMHOT'O HJIeaJbHOIO T'a3a

https://m.edsoo.ru/d5a6ccfd

31

Buas! Tennonepenaun

https://m.edsoo.ru/d8eacc95



https://m.edsoo.ru/cdf5a4b1
https://m.edsoo.ru/e3ea87d3
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32

VY nennrHasg TEIIOEMKOCTD BEIIECTBA.

KosnuecTBo TeIuoTsl npu
Terionepenave. AaunadbaTHbIH
rporuecc

https://m.edsoo.ru/8ef74adl

33

[IepBblii 3aKOH TEPMOJMHAMUKH U
€ro IPUMEHEHHUE K U30IPOLIEcCcaM

https://m.edsoo.ru/facda34c

34

HeobpaTtumocTs nporeccos B
npupoje. Bropoit 3akoH
TEPMOJUHAMUKHN

https://m.edsoo.ru/96ealcc3

35

[Tpunmun nevicreus u KII1/]
TEIIOBOM MaITHHEI

https://m.edsoo.ru/c9a7d139

36

wukn Kapuo u ero KITJ]

https://m.edsoo.ru/2al4cb15

37

DKOJIOTHYECKHE MPOOIEMbI
TEIIO3HEPTreTUKH

https://m.edsoo.ru/73caacch

38

O6o0maromuii ypok
«Monexkymnsipaas ¢puzrka. OCHOBBI
TEPMOIUHAMUKI

https://m.edsoo.ru/3a67c55f

39

KounTponbnas pabora no teme
«Monekymnsapras ¢puszuka. OCHOBBI
TEPMOIUHAMUKI

https://m.edsoo.ru/3a69ad11

40

[TapooOpa3zoBanre U KOHICHCAIIHSL.
Hcmapenue u kumneHue

https://m.edsoo.ru/a6b9b69f

41

AGcomoTHAs M OTHOCUTEIbHAS
BJIQKHOCTB BO3/yxa. HachleHHBbIiH
nap

https://m.edsoo.ru/f1f8c83f

42

TBépnoe teno. Kpucrammueckue u
amopdHble Tena. AHU30TPOMIHS
CBOMCTB KpHcTaLIOB. JKunkue

https://m.edsoo.ru/fc913bea



https://m.edsoo.ru/8ef74ad1
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kpuctaybsl. CoBpeMeHHbIE
MaTepHabl

43

[liaBnenue U KpUCTATUIU3 AU
VenpHas TENI0TA MJIaBJICHHUS.
Cybnmumarus

https://m.edsoo.ru/33dc65d2

44

VYpaBHeHue TErIoBoro d6anaxnca

https://m.edsoo.ru/bb4aec81

45

Onexrpuzanus Tei1. DIEKTPUUECKUN
3apsan. JIBa BU1a 2IIEKTPUYECKUX
3apsioB

https://m.edsoo.ru/a8975218

46

[TpoBOAHUKH, TUATEKTPUKU U
MOJIYIIPOBOAHUKH. 3aKOH
COXpaHEHUs JIEKTPUIECKOTO 3apsia

https://m.edsoo.ru/37ed68d1

47

B3aumoneuncTue 3aps10B. 3aK0H
Kynona. ToueyHbIN 31€KTPUUECKUN
3apsig

https://m.edsoo.ru/e794dad8

48

Hanpsk€HHOCTh 3JIEKTPUYECKOTO
nons. [IpuHnmn cynepnosunuun
AJIEKTpUUYECKUX Nojieu. JIunuu
HaNPSKEHHOCTH

https://m.edsoo.ru/c9451bee

49

PaboTa cui 31eKTpoCcTaTH4IeCcKOro
nouad. Ilorennuan. PazHocTs
MOTEHIINATIOB

https://m.edsoo.ru/ee5c7673

50

HpOBO,[[HI/IKI/I " JUDJICKTPHUKH B
QJICKTPOCTATHUYCCKOM IIOJIC.
Z[I/IBHGKTPI/ILIGCKE[H MMPOHHULIAEMOCTb

https://m.edsoo.ru/3fab6c85

51

OnexrpoeéMkocTs. Konnencarop

https://m.edsoo.ru/3daf6df9



https://m.edsoo.ru/33dc65d2
https://m.edsoo.ru/bb4aec81
https://m.edsoo.ru/a8975218
https://m.edsoo.ru/37ed68d1
https://m.edsoo.ru/e794dad8
https://m.edsoo.ru/c9451bee
https://m.edsoo.ru/ee5c7673
https://m.edsoo.ru/3fab6c85
https://m.edsoo.ru/3daf6df9

52

DNEeKTPOEMKOCTD IJIOCKOTO
KOHJIEHcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOpa

https://m.edso00.ru/8177e866

53

Jlaboparopuas padota "M3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

https://m.edsoo.ru/86cc7f54

54

[TpuHIMIT NENCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTr0 IIpHHTEpa.
DnexTpocTaTHUecKas 3allluTa.
3a3eMIiIeHHE AIEKTPOIPUOOpPOB

https://m.edsoo.ru/57d2f644

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cymectBoBaHus. [IoCTOSTHHBIN TOK.
Cuia Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma aJist
y4acTKa LEenu

https://m.edsoo.ru/5f18e57c

56

[TocnenoBarensHOE, TapauIeIbHOE,
CMEIIAHHOE COEMHEHHE
MIPOBOJHUKOB. JIabopaTtopHas
pabota «/3yueHrue cMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB»

0.5

https://m.edsoo.ru/16e1d6f8

57

PaboTta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna

https://m.edsoo.ru/deed7cd5

58

3akon Oma 1 OJIHOU
(3aMKHYTOM) 3NIEKTPUYECKOH IICTH.
Kopotkoe 3ambikaHue.
JlaGopatopHas pabora «3mepenue
OJIC uCcTOYHMKA TOKA B €TO
BHYTPEHHETO COTPOTUBIICHUS

0.5

https://m.edsoo.ru/d27bf8b1



https://m.edsoo.ru/8177e866
https://m.edsoo.ru/86cc7f54
https://m.edsoo.ru/57d2f644
https://m.edsoo.ru/5f18e57c
https://m.edsoo.ru/16e1d6f8
https://m.edsoo.ru/deed7cd5
https://m.edsoo.ru/d27bf8b1

59

Pe3epBHbiit ypok. KonTposibHas

paboTa o Teme

n n
DnekrpoauHamuka' /

Bcepoccuiickas npoBepoyHas

pabora

https://m.edsoo.ru/635d6acd

60

O6o06maromuii ypok
«DNEKTPOIMHAMHKAY /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edso0.ru/9752944d

61

DIeKTpOHHAas MPOBOIUMOCTh
TBEPABIX METAIIOB. 3aBUCUMOCTD
COITPOTUBIICHUS METAJIJIOB OT
TeMIiiepaTypbl. CBEpXIpOBOIMMOCTh

https://m.edsoo.ru/9e45fffd

62

DIJIEKTPUYECKUHU TOK B BAKyyM€.
CBoWCTBA JIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/1756¢ccll

63

[TonynpoBoAHUKH, UX COOCTBEHHAS
Y IpUMECHasi TPOBOAUMOCTb.
CowuctBa p—Nn-niepexoa.
[TonynpoBoAHUKOBBIE TPUOOPHI

https://m.edsoo.ru/8caf19d3

64

DIIEKTPUYECKUHU TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DIEeKTPONUTHYECKAs! JUCCOLMALIMS.
DIeKTponIn3

https://m.edsoo.ru/2d19db3b

65

DIIEKTPUYECKUU TOK B ra3ax.
CaMOCTOSITeNLHBIN U
HECAMOCTOSITEIIbHBINA pa3psi.
Monnus. I1mazma

https://m.edsoo.ru/e95aclce

66

DneKkTpuueckue npudopsl U
YCTpOMCTBA U UX NPAKTUYECKOE

https://m.edsoo.ru/63cedfbc



https://m.edsoo.ru/635d6acd
https://m.edsoo.ru/9752944d
https://m.edsoo.ru/9e45fffd
https://m.edsoo.ru/1756cc11
https://m.edsoo.ru/8caf19d3
https://m.edsoo.ru/2d19db3b
https://m.edsoo.ru/e95ac1ce
https://m.edsoo.ru/63cedfbc

npuMeHenue. [IpaBuiia TeXHUKH
0€e30I1aCHOCTH

KonTtposnsHas paboTa o teme
«Qnekrpocraruka. [locTossHHBIN

67 N 1 https://m.edsoo.ru/858efadd
aneKkTpuueckuii Tok. Toku B
Pa3IUYHBIX CPEIax»
P i . 0600 5
68 C3CPBHBIM YPOK OOIHATOTIHH 1 https://m.edsoo.ru/d44cf6f4
ypok o Temam 10 kmacca
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/858efadd
https://m.edsoo.ru/d44cf6f4

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

ITocTosTHHBIE MarHuTHI U X

B3auMoOJiciicTBHE. MarHuTHOE T0JIC.

BexTop MarHUTHOM MHAYKIIMH.
JIvHMY MarHUTHOW WHAYKLIHH

https://m.edsoo.ru/dd28afld

MarauTHO€ 10Jie MPOBOJIHUKA C
TokoM. OmbIT Dpcrena.
B3anmopaericTBue mpoBOAHUKOB C
TOKOM

https://m.edsoo.ru/91ec1665

JlaGopaTtopHnas pabora «3y4yeHue
MarHUTHOTO TIOJISI KATYIITKH C
TOKOM)

https://m.edsoo.ru/cbb4e22c

JleiicTBe MarHMTHOTO IOJIS Ha

MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

JlaGopaTtopHnas pabota
«HUccaenoBanue nefcTBU
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM)

https://m.edsoo.ru/4c792b5c

JlelicTBr€ MarHUTHOT'O NOJIS Ha
JBUKYILYIOCS 3apSKEHHYIO
yactuily. Cuna Jlopenia. PaboTa
cunbl JIopeHna

https://m.edsoo.ru/efd1d4f4

DNEeKTpOMarHuTHask MHYKIIHUS.
[ToTok BekTOpa MarHUTHOM

https://m.edsoo.ru/e89a67f1



https://m.edsoo.ru/dd28af1d
https://m.edsoo.ru/91ec1665
https://m.edsoo.ru/cbb4e22c
https://m.edsoo.ru/4c792b5c
https://m.edsoo.ru/efd1d4f4
https://m.edsoo.ru/e89a67f1

unaykuuu. DJ1C uaayKun. 3akoH
ANEKTPOMArHUTHON UHYKIIUU
®dapanes

Jlaboparopnas paboTa
«HccnenoBanue sBICHUS
3JICKTpOMaFHI/ITHOI\/JI HHIAYKOHUU»

https://m.edsoo.ru/d6887aeb

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHJTyKIIUU. DHEPIHst
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I10JI€

https://m.edsoo.ru/f4353eal

TexHnueckne ycTpoicTBa U ux
IIPUMEHEHHE: TIOCTOSTHHBIE
MarHuThl, JICKTPOMAarHUTHI,
JJIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAS I1eYb

https://m.edsoo.ru/3eb8de3f

10

O6o06maromuii ypok «MarautTHoe
noJie. DIEKTpOMarHUTHAs

WHTYKITUS

https://m.edsoo.ru/3a2fd5b6

11

KounTposnbnas pabora o teme
«MarsuTHoe moJe.
DNEeKTPOMarHUTHAS UHIYKIIHS

https://m.edsoo.ru/6de9c327

12

CB0060IHBIE MEXaHUYECKUE
kosnebanus. 'apMoHnyeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3eprun

https://m.edsoo.ru/18c5f98f



https://m.edsoo.ru/d6887aeb
https://m.edsoo.ru/f4353ea1
https://m.edsoo.ru/3eb8de3f
https://m.edsoo.ru/3a2fd5b6
https://m.edsoo.ru/6de9c327
https://m.edsoo.ru/18c5f98f

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MepHoJIa MATBIX KOJIeOaHUH rpy3a
Ha HATHU OT JUTMHBI HUTH U MacChl

rpy3a»

https://m.edsoo.ru/73d43b2b

14

KonebarenpHBIH KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJieOaHus B UACATbHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAIOTHS
MEXIY MEXaHHYCCKUMU U
ANEKTPOMArHUTHBIMU KOJICOaHUAMHU

https://m.edsoo.ru/a931b8b2

15

®opmyna TomcoHa. 3aK0H
COXpaHCHUA DHEPIrur B HACAJIbHOM
KoJIeOaTeIbHOM KOHTYPE

https://m.edsoo.ru/a7517812

16

[IpencraBnenue o 3aTyXarMMx
KoJieOaHusX. BeIHYX/IeHHBIC
MeXaHUUECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

https://m.edsoo.ru/6ac54bc2

17

[TepemMeHHBIN TOK.
CunyconaaJIbHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh EPEMEHHOT0 TOKa.
AMIUIMTYHOE U ICUCTBYIOIIIEE
3HAYEHUE CHUJIbI TOKA U HAMPSHKCHUS

https://m.edsoo.ru/98fd794e

18

Tpancdopmarop. [IpousBocTso,
nepenava u moTpedieHue
AIEKTPUYECKOMN SHEPIUU

https://m.edsoo.ru/5b6e7722

19

YCTpOUCTBO U MPAKTUUECKOE
IIPUMEHEHHE IEKTPUYECKOTO

https://m.edsoo.ru/1bb9e9b1



https://m.edsoo.ru/73d43b2b
https://m.edsoo.ru/a931b8b2
https://m.edsoo.ru/a7517812
https://m.edsoo.ru/6ac54bc2
https://m.edsoo.ru/98fd794e
https://m.edsoo.ru/5b6e7722
https://m.edsoo.ru/1bb9e9b1

3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIiepesay

20

DKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE JIEKTPOIHEPIUU.
Kynberypa ncnosib3oBanus
3JIEKTPOSHEPIUHU B IOBCEIHEBHOU
KUZHU

https://m.edsoo.ru/f751e3ad

21

MexaHu4ecKre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuo.
CkopocTh pacnpocTpaHeHUs U
JUTiHa BOJIHBL. [loniepeunbie u
MIPO/I0IBHBIE BOJHBI

https://m.edsoo.ru/f66aab18

22

3Byk. CkopocTh 3ByKa. [ poMKoCTh
3ByKa. BeicoTa ToHa. TeMOp 3ByKa

https://m.edsoo.ru/f344ef71

23

DNeKTPOMarHUTHbIE BOJHBI, UX
CBOMCTBA U CKOpOCTh. [IIkama
AJIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/f575da87

24

[IpuHIUIIBI paTHOCBS3U U
TeneBueHus. Pa3Butue cpencts
cBsa3u. Paguommokarust

https://m.edsoo.ru/fae4débb

25

KonTtponbnas padota «Konebanus
Y BOJIHBD»

https://m.edso0.ru/51921a96

26

[IpsimosmHENHOE pacpocTpaHEHHE
CBETa B OJTHOPOJIHOM cpere.
ToueuHbIl HICTOYHUK cBETaA. JIyd
CBETa

https://m.edsoo.ru/ecc67fbd



https://m.edsoo.ru/f751e3ad
https://m.edsoo.ru/f66aab18
https://m.edsoo.ru/f344ef71
https://m.edsoo.ru/f575da87
https://m.edsoo.ru/fae4d6bb
https://m.edsoo.ru/51921a96
https://m.edsoo.ru/ecc67fbd

27

OTtpakeHue cBera. 3aKOHbI
oTpakeHus csera. [loctpoenue
M300pakeHUH B TUIOCKOM 3€pKaJie

https://m.edsoo.ru/f93a7f3a

28

[Ipenomiienne ceera. [lonHoe
BHYTPEHHEE OTpaKEHUE.
[IpenenbHBIA yros noJIHOTO
BHYTPEHHETO OTPAKECHUS

https://m.edsoo.ru/b84d3bce

29

JlabopaTtopHas pabota «M3mepenue
MOKa3aTes IMPEIIOMIICHHSI CTEKIIa

https://m.edsoo.ru/63c67a56

30

JIunzel. [locTpoenne n3odpaxeHmit
B JiH3€. DOpMyIia TOHKOM JIMH3BI.
YBenuueHue JTuH3bI

https://m.edsoo.ru/5472dd85

31

JlaGopaTtopHnast pabota
«HccaenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX)

https://m.edsoo.ru/b3a2484b

32

Hucnepcus cBeta. CoXHBINA COCTaB
oenoro cBera. LIper. JlTabopaTopnast
paborta «HabmoaeHune nucrnepcuu
CBETa»

https://m.edsoo.ru/faf7f386

33

HNurepdepennus cpeta. Judpakmus
ceta. JludpaknuonHas pemerka

https://m.edsoo.ru/32d4c656

34

HOHepe‘IHOCTb CBCTOBBIX BOJIH.
Honﬂpmam/m CBCTa

https://m.edsoo0.ru/673347ce

35

Onruyeckue npudOpsI 1
YCTPOWCTBA U YCIIOBHS X
6€3011acHOTO MPUMEHEHUS

https://m.edsoo.ru/9f12c94e

36

FpaHHHLI MMPUMCHUMOCTU
KJIaCCUYECKOW MEXaHHUKH.

https://m.edsoo.ru/b246554b



https://m.edsoo.ru/f93a7f3a
https://m.edsoo.ru/b84d3bce
https://m.edsoo.ru/63c67a56
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https://m.edsoo.ru/b3a2484b
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https://m.edsoo.ru/32d4c656
https://m.edsoo.ru/673347ce
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ITocTynaTel cieuabHOW TEOPUHU
OTHOCHUTEIILHOCTH

37

OTHOCHUTEIBHOCTD
OJIHOBPEMCHHOCTH. 3aMe IJICHHE
BPEMEHU M COKPAICHUE JITTHHBI

https://m.edsoo.ru/368c57be

38

DHeprus U UMIYJbC
peNSATUBUCTCKOU YacTUllbl. CBS3b
MAacchl ¢ SHEPTrUeH U UMITYIBCOM.
DHeprus noxkost

https://m.edsoo.ru/cdba9f4e

39

KonTponbnas pabora «OnTuka.
OcHOBBI cnienuanbHOM Teopun
OTHOCHTEIIBHOCTI

https://m.edsoo.ru/46edc9e2

40

®otonsl. ®opmyna [1nanka.
OHeprus U UMILyJIbC GOTOHA

https://m.edsoo.ru/eedc67f5

41

OTKpBITHE U HCCIE0BAHNE
dboTtorddexra. OnbiTer A. I
CroneroBa

https://m.edsoo.ru/97eab8d4

42

3akonsl pororddexra. YpaBHeHHE
DwunmrerHa s potodddexra.
«Kpacnas rpanuma» porodddexra

https://m.edsoo.ru/2e768471

43

Hasnenue ceeta. Onbithl [1. H.
JleOeneBa. XMMHUYECKOE IEWCTBUE
CBETa

https://m.edsoo.ru/e153c199

44

TexHuveckue ycTpoiicTsa u
MPAKTUYECKOE TIPUMCHEHUE:
¢dhoTOdMEMEHT, HOTOAATUHK,
coJiHeuHas baTapesi, CBETOIHO

https://m.edsoo.ru/e3ab6eas



https://m.edsoo.ru/368c57be
https://m.edsoo.ru/cdba9f4e
https://m.edsoo.ru/46edc9e2
https://m.edsoo.ru/eedc67f5
https://m.edsoo.ru/97eab8d4
https://m.edsoo.ru/2e768471
https://m.edsoo.ru/e153c199
https://m.edsoo.ru/e3ab6ea4

45

Pemenue 3amau o reme
<<3H€MGHTH KBaHTOBOﬁ OIITUKI»

https://m.edsoo.ru/fed96bc6

46

Mogenb atoma Tomcona. OMbIThI
Pesepdopna o paccesiauio o-
yactull. [Inanerapnas moienp
aToma

https://m.edsoo.ru/ba433c76

47

[Tocrynater bopa

https://m.edsoo.ru/45ee9829

48

W3nyuenue u noruomienre (GoTOHOB

IIPU [IEPEX0E aTOMa C OJTHOTO

YPOBHSI S3HEPTUH Ha APYroil. Bumbl

CIEKTPOB

https://m.edsoo.ru/2b8a47f1

49

BosHOBEIE CBOMCTBA YaCTHIL.
Bounnsl e bpowis.
KopnyckynsipHO-BOJTHOBOU
nyanu3M. ClIOHTaHHOE U
BBIHYXJICHHOE U3JTy4CHUE

https://m.edsoo.ru/fa995ab1

50

OTKpBITHE PATUOAKTUBHOCTH.
OmnerTer Pe3epdopaa mo
OTIPEJICNIEHUIO COCTaBa
PaZMOAaKTUBHOTO U3TYYCHHUS

https://m.edsoo.ru/ae3cad42

51

CeowucTBa anbda-, 6era-, raMmma-
u3nydeHus. Bimsaue
PaIMOaKTUBHOCTH HA KHUBBIC
OpraHU3MbI

https://m.edsoo.ru/421844c4

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacna.
ONEKTPOHHBIM U MO3UTPOHHBIA
Oera-pacnaj. ["TaMMma-uznyueHue

https://m.edsoo.ru/28f5e132



https://m.edsoo.ru/fed96bc6
https://m.edsoo.ru/ba433c76
https://m.edsoo.ru/45ee9829
https://m.edsoo.ru/2b8a47f1
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https://m.edsoo.ru/28f5e132

53

OHeprus cBA3U HyKJIOHOB B s/Ipe.
SnepnHeie peakuuu. AnepHbid
peaktop. [IpoGiieMsl, MepPCIIEKTHBEI,
9KOJIOTMYECKUE aCIEKTHI JIEPHON
SHEPreTHUKU

https://m.edsoo.ru/66b9f3el

54

DNeMEHTapHbIE YaCTUIIBI.
OTtkpbiTHE IO3UTPOHA. METO 1B
HaOJIOJICHUS ¥ pErHCTpaIiu
aJIEMEHTapHbIX YacTull. Kpyribii
cron «DyHaMEeHTalbHbIE
B3aUMOJAEUCTBUS. EAMHCTBO
(hbM3UYECKOU KapTUHBI MUPA»

https://m.edsoo.ru/e9fdd819

55

DTarbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMHMH. Bun
3BE3mHOTO Heba. Co3Be3aus, ipKue
3BE€3/Ibl, INIAHETHI, UX BUAUMOEC
nBkeHne. CoJIHEUHAsI cucreMa

https://m.edsoo.ru/47714642

56

Counune. CotHeuHast akKTUBHOCTD.
Hctounuk sueprun CoJiHIla U 3BE3]T

https://m.edsoo.ru/2aeae422

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/1bI TJIABHOU
MOCJIEI0BATENbHOCTU. BHyTpeHHee
ctpoenue 3B€31. CoBpeMEHHbIE
MPEACTABJICHUS O MPOUCXOKICHUU
u 3BotouMu CoJTHIA U 3BE3]T

https://m.edsoo.ru/87fe5a43

58

Mneunsid [1yrs — Hama
I'amakTuka. IlonoxeHue u
nBrkenne Connna B ['anakTuke.

https://m.edsoo.ru/b483a86f



https://m.edsoo.ru/66b9f3e1
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lNanmaktuku. YepHbie AbIpBI B sApax
TaJIaKTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosbmoro B3peIBa.
PennkroBoe uznydeHue.
MeraranakTuka

https://m.edsoo.ru/8bdaf7d?2

60

Hepemennsie npoOnembl
aCTPOHOMHHU

https://m.edsoo.ru/dec5d24b

61

KontponsHas padoTa «51eMEeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

https://m.edsoo.ru/fbl1faeda

62

O6o06maromuit ypok. Ponb ¢pusuku
1 aCTPOHOMHH B SKOHOMHUYECKOH,
TEXHOJIOTHISCKOM, COIHATbHOM B
ATUYECKOH chepax nesTeTbHOCTH
YyeJioBeKa

https://m.edsoo.ru/6b1b47b9

63

O6o06matomuii ypok. Poss 1 mecto
(bM3UKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTHUHE
Mupa

https://m.edsoo.ru/2522c6cf

64

O6o06maromuii ypok. Poib
(bu3nvecKkoit Teopuu B
(hopMUpOBaHHU TIPEACTABICHUN O
(bu3nvecKoi KapTHHE MUpa

https://m.edsoo.ru/cfd73796

65

O6o6maromuit ypok. Mecto
(buU3NYeCKO KapTUHBI MHpPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTAaBICHUN O IPUPOJIC

https://m.edso0.ru/81ad3288



https://m.edsoo.ru/8bdaf7d2
https://m.edsoo.ru/dec5d24b
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PesepBHbIl ypok. MarauTHoe 1ouie.
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PesepBubiit ypok. Ontuka. OCHOBBI
67 CTeUATBHOM TEOpHH
OTHOCUTEJIbHOCTH
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Pesepnslit ypok. KBanrosas
68 ¢u3nka. DIeMeHTHl aCTPOHOMUH U
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3YJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

10.1

JleMOHCTpHpOBaT, Ha TMpHUMEpax poJb ©u MecTo (u3uku B
(hopMUPOBaHUHU COBPEMEHHOW HAyYHOUW KapTHUHBI MUpPA, B Pa3BUTUH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B PAKTUYECKON NEATEITbHOCTH

monen

10.2

Y4uUTHIBAaTh IPAHULIBI TPUMEHEHHS N3YUYE€HHBIX (PU3NUECKUX MOIETeH:
MaTepuaigbHas TOYKa, MHEpIMalIbHAsl CHCTeMa OTCYETa, abCOIIOTHO
TBEPJOE TEJIO0, UACATBHBIN 'a3; MOJEIIH CTPOCHHUS Fa30B, JKUJIKOCTEH U
TBEPABIX TEJ, TOYEUHBIA JIIEKTPUYECKHM 3apsii — IpPU PEIIECHUU

(buznueckux 3aaa4y

10.3

Pacnio3naBath (uznueckue siBJIEHUS (IIPOLECChl) U OOBIACHITH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KMHETUYECKOW TEOopuu
CTPOEHMs BEUIeCTBA U  NIEKTPOJMHAMHKHU: pPABHOMEpPHOE M
PaBHOYCKOPEHHOE MPSAMOJIMHENHOE IBUKEHHUE, CBOOOIHOE Ma/leHUE
TeJl, JBUXKEHHE IO OKPYKHOCTH, MHEpLUs, B3aUMOJEHCTBUE TEI;
muddys3us, OpOYHOBCKOE MABHKEHHUE, CTPOCHUE IKUIKOCTEH W
TBEPABIX TeJ, M3MEHeHHWe O00béMa Tel NpU HarpeBaHUM
(OXJaXx/IeHUH), TEIUIOBOE paBHOBECHE, UCIApEHue, KOHJEHCallMs,
IUIaBJICHUE, KpUCTANIM3alus, KUIEHUE, BIIAXKHOCTh BO3/yXa,
IOBBIIICHWE [aBJIEHUs Ta3a IPU €ro HarpeBaHUM B 3aKPHITOM
cocyne, CBS3b MEXIy IlapaMeTpaMM COCTOSHMS ra3a B

H30IIpoHecCax; JICKTpHU3auusg TCI, B3auMMO/JICHCTBUE 3apsaa0B

10.4

OnuchiBaTh MEXaHUYECKOE [JBW)KEHUE, HCHOIb3YysS (U3UUECKUe
BEJIMYMHBI: KOOPANHATA, ITyTh, IEpEMEIlEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tela, Cuia, MMIYJIbC Tejla, KUHETHYecKas »Heprus,
NOTEHIMAJIbHAsT HHEPrus, MeXaHudeckas paboTa, MeXxaHHUecKas
MOIIHOCTh; TNpPH OMNHMCAHUHM MPABUIBHO TPAKTOBATh (U3NUECKUN
CMBICJI HCHOJb3yeMbIX BEIUYMH, UX OOO3HAYEHHUS U E€AWHUIIbI,
HaXOJUTh (POPMYIIbI, CBSI3bIBAIOLINE JTAHHYIO (PU3NYECKYIO BEIUUUHY

C ApYIriMHU BCIMYNHAMU

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA Te€ll M TEILIOBBIE

SABJICHUS, HWCIIOJIb3Ys (I)I/ISI/I‘-IGCKI/IG BCIIWMYHMHBI. JaBJICHUC TIasa,




TEeMIepaTypa, CpEIHsAs KHHETUYECKas OSHEPrus XaoTUYECKOTO
JBM)KCHUST MOJICKYJ, CpEJHEKBaJpaTHYHas CKOPOCTh MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS OSHEprus, pabora rasa,
KO3 (DUIIMEHT TOJIE3HOTO MEWCTBHS TEIUIOBOTO JIBHTATENS; IPHU
ONMHMCAaHUK  TMPABWJIBHO  TPaKTOBaTh  (U3UYECKUH  CMBICI
UCIIOJIb3YEMbIX BCIUYHMH, WX O0O3HAUCHHUS W CIAMHHUIIBI, HAXOIUTh
(GOopMyJibl, CBS3BIBAIONIME JaHHYIO (H3UYCCKYIO BCIUYMHY C

JPYTUMH BEIMYMHAM

10.6

OnuceiBaTh U3yYEHHBIE OJIIEKTPUYECKHE CBOICTBa BellecTBa U
JNIEKTpUYECcKHe sBJIEHUS (TPOLECChl), HCMOIb3yd (U3NUYECKUE
BEIMUYUHBL:  DJIEKTPUYECKMH  3apsi,  JIEKTpUYecKoe  IOoJe,
HanpspKEHHOCTh  TMOJIsL, TOTEHIMall, Pa3HOCTh IOTEHIMAJIOB; IpHU
ONHMCAaHWU  TPABUIBHO  TPAKTOBaTh  (PU3MUECKUH  CMBICH
WCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAU€HUs W €IUHMIIBI; yKa3bIBaTh
(hopMyIibl, CBA3BIBAIONINE TAaHHYIO GU3NYECKYIO BETUUUHY C IPYTUMHU

BEIIMYMHaAMU

10.7

AHAJIIN3UPOBATH (1)H3PI‘—ICCKI/IC npouccCol MW ABJICHHUA, HCIIOJIB3Yys
¢u3nveckne 3aKOHBI M TMPUHIIMIIEL: 3aKOH BCEMUPHOTO TATOTCHUS, |,
Il u 111 3akonsr Hl0TOHA, 3aKOH COXpaHEHHS MEXaHUYECKOW SHEPTUH,
3aKOH COXPaHEHHSI IMITYJIbCA, IIPUHIIHIT CYTTEPITO3UITNH CHJT, IPUHITHIT
pPaBHOIIPABHS WHEPIHUAIBHBIX CHUCTEM OTCYETa; MOJIEKYJSPHO-
KHHETHYECKYIO TEOPHUIO CTPOCHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBS3b
CpelHel KWHETHYECKOW SHEPTHH TEIUIOBOTO JBIDKCHHS MOJICKYI C
a0COJIIOTHOW TeMITepaTypoi, TIEPBbI 3aKOH TEPMOJINHAMHUKH; 3aKOH
COXpaHEHHS DJJICKTPUYECKOTO 3apsjaa, 3akoH KynoHa; mpu sToM
pa3nuyarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE

BBIPQYKEHUE U YCIOBUS (TPaHULIBL, 00JIACTH ) TPUMEHUMOCTH

10.8

OOBICHITE OCHOBHEIE MMPpUHOUIIBL HeﬁCTBHﬂ MallvH, HpI/I60pOB u
TCXHHUYCCKUX YCTpOﬁCTB; pa3jinuatb YCIOBUS HUX 0€e30I1aCHOIO

HCIIOJIb30BaHHUs B HOBCCHHCBHOﬁ KHU3HHU

10.9

BBINONIHATE S3KCIEPUMEHTSHI 110 UCCIIEI0BAHUIO (PU3HUECKUX SBICHUN
Y TIPOLIECCOB C MCMOJb30BAaHUEM IPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;
pu 3ToM (HOpMYIHPOBATE IpobIeMy (3a/1auy) U THIOTe3y y4eOHOTO
JKCIEpUMEHTa,  coOMpaTh  YCTaHOBKY M3  IPEUI0KEHHOTO

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

10.10

OCYH.[GCTBJ'IHTL npsAMBIC MW KOCBCHHBIC H3MCPCHUA (I)I/ISI/ILIGCKI/IX
BCJIMYUH,; IIPHU 3TOM BBI6I/IpaTB OINTHMAJIbHBIN CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BATh U3BCCTHBIC METO bl OIICHKU HOl"pGI.HHOCTCfI I/I3MepeHHﬁ




10.11

HccnenoBaTh 3aBUCHMOCTH MEXKIY (U3MUECKUMHU BEIMYMHAMH C
HCIIOJIb30BAHUEM IIPSMBIX HM3MEPEHUM; IPHU 3TOM KOHCTPYMPOBATH
YCTaHOBKY, (MKCHUPOBATh PE3YJAbTAThl IOJYYEHHOH 3aBUCHMOCTHU
(U3NYEeCKUX BETMYUH B BUJIE TAOIUI] U TPa(QUKOB, IETIaTh BHIBOIBI IO

pe3ysibTaTaM UCCIIeOBaHUs

10.12

Cobnromate mpaBuia 0e€30mMacHOrO TpyAa TMpH  MPOBEICHUU
UCCIIEJIOBAaHUM B paMKax Y4eOHOro DSKCIEPUMEHTa, Yy4eOHO-
VICCJIEI0BATENIBCKOM U IIPOEKTHOM JESATENBHOCTH C HUCIIOIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U J1a00PaTOPHOTO 000PYI0OBaHUS

10.13

Pemrate pacuérHpie 3a7auu ¢ SIBHO 33/IaHHON (PM3MUYECKOU MOJIEIBIO,
WCTIONB3Ys (DU3MYECKHE 3aKOHBI M MPUHIIUIBI; Ha OCHOBE aHaln3a
YCIIOBHSL 3aJaud  BBIOMpATh (PU3UYECKYIO MOJENb, BBIICISTH
(bu3uvecKkue BeIMYUHBI U (POPMYIIbI, HEOOXOIUMBIE I €€ PelIeHuUs,
MPOBOJUTHh PAacu€Thl W OIEHUBATh PEaJbHOCTh IMOJYYCHHOTO

3HA4YCHHS (U3UIECKON BEITMUNHBI

10.14

Pemate  kadecTBEHHBIE  3aJaud:  BBICTpAMBATh  JIOTUYECKHU
HEMPOTUBOPEUHMBYIO LIEMOYKY PACCYKJICHHI C OMOPOIl HA U3yYEHHBIE

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

10.15

Hcnonb3oBath mpu pemieHUH Y4eOHBIX 337ad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsi TOUCKA, CTPYKTYpPUpPOBAHUS,
WHTEpIpEeTalli U MpeACTaBiIeHUs] y4eOHOW W HAy4YHO-TOMYJISIPHOMN
nH(pOpMaLIKH, TOJTYYEHHON U3 PA3IMYHBIX UCTOYHUKOB; KPUTUYECKH

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

10.16

[IpuBoauTH mpUMeEpHI BKJIa/la POCCUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKU, OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonn3oBarhb TCOPCTUYCCKHEC 3HAHUS II0 (bI/ISI/IKC B HOBCCHHCBHOﬁ
KU3HHU OJId obecreyeHnss 0e30MaCHOCTH Ipr 06paH_[eHI/II/I C
HpI/I60paMI/I Hn TCXHHUYCCKHUMU YCTpOﬁCTBaMH, I COXPaHCHUSA
300pOBbs H CO6JHOI[€HI/I${ HOPpM 3KOJIOTHYCCKOI'O IIOBCACHHUA B

OKpYXarolei cpese

10.18

PaGoTaTh B rpymie ¢ BHIIOJHEHHEM Pa3IMYHBIX COLUAIBHBIX pOJIEH,
IUIAHUPOBaTh  palbOTy TPYIIbI, palMOHAIBHO  PACHpPENeNsITh
00s3aHHOCTH M TUIAHUPOBATh [ESATENILHOCTh B HECTaHJAPTHBIX
CUTYalUsX, a/IeKBaTHO OLCHUBATh BKJIAJl KaKJIOTO W3 yYACTHUKOB

TPYMIIBI B peLIeHHE pacCMaTPUBAEMON PO OIIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIposepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

111

JleMOHCTpHpOBaT, Ha TMpUMEpax poJb ©H MecTo (u3uku B
(hopMHpPOBaHMH COBPEMCHHON HAYyYHOW KapTUHBI MHUPA, B PA3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUIA, B IPAKTUYECKOUN NEATEIbHOCTH

JIOAEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHUHBI MUPA

11.2

Y4UTHIBAaTh IPAHULIBI TPUMEHEHHS N3YUYE€HHBIX (PU3NUECKUX MOIETeH:
TOYEYHBIN JIEKTPUUYECKUN 3apsl, siAepHas MOJIEIb aTOMa, HyKJIOHHAs

MOJIeJIb AaTOMHOTO si/ipa MpU PelIeHNH PU3NIECKUX 3aa4

11.3

Pacnio3znaBath ¢pusnueckue sBieHUs (MPOLECChl) U OOBSICHITHh UX Ha
OCHOBE 3aKOHOB JJIEKTPOJMHAMUKA W KBAaHTOBOW  (DU3UKH:
AIIEKTpUYECKast MPOBOJUMOCTD, TETIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JIEHCTBHS ~ TOKa,  B3aMMOJICWCTBHE  MAarHMTOB,
AIIEKTPOMArHWTHAsE MHIYKIHS, JeHCTBHE MAarHUTHOTO TIOJNsS Ha
MPOBOJHUK C TOKOM M JBIDKYLIMHCS 3apsif, 3JIEKTPOMarHUTHbIE
KojeOaHus M BOJHBI, NPSIMOJIMHEWHOE paclpoCTpaHEHUE CBETa,
OTpaXEHUE, TpeloMJieHHe, UuHTephepeHius, AUPpaKkus U
MOJISIpU3allis CBETa, JUCTIEPCHs CBETA, (POTOIIEKTPUICCKUN D DHeKT
(boToapdexT), cBEeTOBOE MaBJICHHWE, BO3HWKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOpOJa, €eCTECTBEHHass W HCKYCCTBEHHas

PaaruOaKTHBHOCTDb

114

OnuceiBaTh HW3y4€HHBbIE CBOICTBa BellecTBA (AJIEKTPUYECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUUECKYIO IPOBOIUMOCTD PA3IIUYHBIX
Cpel) H DJIEKTPOMAarHWTHbIE SBICHUA (IIPOLECCHI), HCIONb3Ys
(busznueckue BENUYMHBL: DJCKTPUYECKUW 3apsl, cujla TOKa,
JNIEKTPUYECKOE  HAMpsHKEHUE, DIEKTPUUECKOE COMPOTHUBIICHUE,
pasHocTh noteHuanos, J/C, paboTa Toka, UHIYKIHS MarHUTHOTO
noJyig, cuna Awmrmepa, cuna JlopeHIla, WHAYKTUBHOCTb KATYILKH,
SHEPTUsl JIEKTPUUYECKOTO0 MU MAarHUTHOTO TOJIEH, MEPHOJl U 4acToTa
Kosie0aHui B KoJ1e0aTeIbHOM KOHTYpE, 3apsij M Cujla TOKa B IIpoIecce
TapMOHUYECKHX  JJEKTPOMArHUTHBIX  KoJebaHu#,  (okKycHOe
paccTosiHME M ONTHUYECKas CHUJa JIMH3bI; MPU ONMHCAHUH MPaBUIBHO
TpPakTOBaTh (UIWYECKUH CMBICT HCIOJIB3YEMBIX BEIHYUH, UX
0003HaYCHHs] W EIUHUIIBI, YKa3bIBaTh (OPMYIbI, CBS3LIBAIOIIHE

JAHHYIO (PU3MYECKYIO BETUYUHY C JPYTUMU BEINYUHAMHU




115

OnucelBaTh H3y4YEHHBIE KBAHTOBBIE SIBIEHHMSI U  IPOLECCHI,
UCTONB3Ys (pU3MUecKre BEIUYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJHBI M 4acTOTa CBETA, SHEPTUs M MMITYJIbC (POTOHA,
NIEpUOJ IoJypacnaaa, SJHEprus CBsI3M aTOMHBIX SJ€p; IPU ONTUCAHUHU
OPaBWJIBHO TPAaKTOBaTh (U3UYECKUM CMBICH  HCIIOJIb3YEMBIX
BEJIMYMH, UX OOO3HAYEHUs W EIUHMIIBI;, YKa3blBaThb (OPMYJIbI,
CBA3BIBAIOUIME JaHHYIO (U3UYECKYI0 BEJIMYMHY C JIPYTUMHU

BCJIIMYMHAaMHU, BbIYUCIIATh 3HAUYCHUC (1)H3PI‘-IGCKOI>1 BCJINYUHBI

11.6

Ananu3upoBath (U3NYECKUE TMPOLECCHl U SBICHHUSA, HCIOIb3YA
¢dbu3uvyeckne 3aKoHBl W OPUHIMNBL  3akoH Owma, 3aKOHBI
MOCJIE0BATEILHOTO M MapajIeIbHOIO COEAMHEHUS NPOBOJIHUKOB,
3akoH JIxoyins — JIeHna, 3aKOH 2JIEKTPOMarHMTHOM MHIYKIUH, 3aKOH
MPSIMOJIMHENHOTO paCIPOCTPAHEHUS CBETA, 3aKOHBI OTPA’KEHUS CBETA,
3aKOHBI  IIPEJIOMJICEHHsS CBETa, YpPaBHEHHE OWHINTEWHA IS
dboTodddexra, 3aKOH COXpPAHEHHUS DHEPTUU, 3aKOH COXpPaHEHUS
HUMITyJIbCa, 3aKOH COXpaHEHHUs JJIEKTPUUECKOro 3apsijia, 3aKOoH
COXpaHEHUsI MaccoBOrO 4YHUCNIa, MOcTynarsl bopa, 3akoH
paIMoOaKTUBHOTO pacraja; Mpu ATOM pa3IuyaTh CJIOBECHYIO
(hopMyITHPOBKY 3aKOHA, €r0 MAaTEMAaTUUYECKOE BBIPAXKEHUE U YCIIOBUS

(TpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'ISITB HaIlpaBJICHUC BCKTOpa HWHAYKIHUHW MAarHuTHOI'O II10JISA

MPOBOJTHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopeniia

11.8

CTpOI/ITB 1 OIIMCBIBATb I/I306pa)KeHI/I€, co3gaBacMo€ IINIOCKUM

3€pKajJIoM, TOHKOU JIMH301

11.9

BEINONMHATE SKCIEPUMEHTHI 110 UCCIICTIOBAHUIO (PH3HUYECKUX SBICHUN
Y TPOLIECCOB C MCIOJIb30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHUH;
npu 3ToM GOpMYyIUPOBATH MTPOOIeMY (3aa4y) U TUIOTE3Y y4eOHOTO
OKCIIEPUMEHTa,  COOMpaTh  YCTAHOBKY M3  MPEIUIOKECHHOTO

060py,Z[OBaHI/IH, IIPOBOIWTD OIIBIT U (1)OpMy'J'II/Ip0BaTL BBIBObI

11.10

OCYH_[CCTBJ'ISITL IOpsAMBIC KW KOCBCHHLIC H3MCPCHUSA (bPI?»I/I‘leCKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB ONTHMAJIBHEIN CIIOCOO HU3MCPCHHUA U

HCIIOJIb30BaTh N3BCCTHBIC MCTOAbI OICHKH HOFpeHlHOCTeﬁ HBMepeHHﬁ

11.11

HccnenoBath 3aBUCUMOCTH (DU3UUECKUX BEIUYHH C UCIIOJIB30BaHUEM
OpSIMBIX M3MEPEHUH; IPU OTOM KOHCTPYMpPOBaTb YCTaHOBKY,
(UKCUpPOBaTh Pe3yabTAThl MOJYYEHHONH 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYMH B BUJIe TaOIUI U TpaUKOB, AeIaTh BBIBOJIBI IO pe3ybTaTaM

HUCCICIOBaHUA




11.12

CobOmronate mpaBmia 0e30MacHOTO TpyAa TMpPH  TPOBEICHHUH
UCCIeIOBaHUN B paMKax y4eOHOro SKCIepUMEHTa, Yy4eOHO-
HCCJIEI0BATEIbCKOM U IPOEKTHOM IEATEIBbHOCTHU C UCII0JIb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U JaOOPaTOPHOro 000PYyAOBaHUS

11.13

Pemrate pacuérHble 3a7a9M € SIBHO 33JaHHOH (HU3NUECKOI MOJEIBIO,
UCTIONB3YS (PU3UYECKHEe 3aKOHBI W MPUHIUIBI; HA OCHOBE aHaJIHM3a
yCIOBUSL 33Jauyd  BbIOMpPATh (PU3UYECKYI0 MOJIENb, BBLAEIATH
¢u3nveckre BeTMYMHBI U POPMYIIBI, HEOOXOAUMBIE ISl €€ pelIeHus,
MPOBOJUTH pPacdy€Tbl U OLIEHUBATh PEAJbHOCTh IOJY4YEHHOTO

3HA4YCHHS (PU3UIECKOUN BEITMUNHBI

11.14

Pematp  kadecTBEHHBIE  3aJauM:  BBICTPAMBATh  JIOTUYECKHU
HEMPOTHUBOPEUHMBYIO LIEMOYKY PACCYKJICHHI C OMOPOM HA N3YYEHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/IIICCKI/I€ SABJIICHUA

11.15

Wcnonb3oBath mnpu pemieHUH Y4eOHBIX 337ad  COBPEMEHHBIE
MH(OPMALlMOHHBIE TEXHOJOTUU JJIsi TOUCKA, CTPYKTYpUpPOBaHUS,
WHTEpIpEeTalli U MpeACTaBIeHUs] y4eOHOW W HAy4YHO-TOMYJISIPHOMN
nH(pOpMaLKH, MOJTYYEHHON U3 PA3IUMYHBIX UCTOYHUKOB; KPUTUUECKHU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATH MPHUHILIMIBI ACHCTBUS MAllliH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3inyarh YCIOBUS UX O€30MaCHOr0 HCIOJIb30BaHUS B

HOBCEIHEBHOM KU3HU

11.17

[IpuBoauTH mpUMeEpHI BKJIa/a POCCUMCKUX U 3apyOekHBIX Y4EHBIX-
(hbU3HUKOB B pa3BUTHE HAyKH, B 00BSICHEHHE MTPOLIECCOB OKPYKAIOILIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnons30BaTh TCOPECTUYCCKHUE 3HAHHUA 10 (1)I/ISI/IKG B HOBCGHHGBHOﬁ
KU3HHU  OJId obecreyeHnss 0e30IIaCHOCTH 1810)5 06paH_[eHI/II/I C
HpI/I60paMI/I Hn TCXHHUYCCKHUMH YCTpOﬁCTBaMH, A1 COXPaHCHUSA
300pOBbs H CO6JHOI[CHI/I${ HOPpM 3KOJIOTHYCCKOI'O IIOBCACHHUA B

OKpYXarollen cpese

11.19

PabGorarts B Tpymme € BbIIOJHCHUEM Pa3/IMYHbIX CONUAJIBHBIX pOJ'ICfI,
IIJIaHUPOBATb pa60Ty T'pYIIIIbL, palluOHaJIbHO pacipeacisiTb
00SI3aHHOCTU | IUIAaHUPOBATh ACATCIIBHOCT B  HCECTAHAAPTHBIX
CUTyaluAaAX, aJACKBATHO OLICHMBATHL BKJIAJ KaKJOTO H3 YYAaCTHHKOB

IPYIIBI B pellIEHnE paccMaTpuBaeMoi pooOIeMsbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaena

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [IO3HAHU A

11

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

MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopaenmupoBanue ¢GU3NUECKUX SBICHUN U
MPOIECCOB. Hayunsie TUTOTE3BI.
®u3nyeckue 3aKOHbl W TEOpHH. [ paHUIbI
NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB.
[Ipunmun cootBeTcTBUs. Ponp u  mecto
¢buzukn B GOPMHUPOBAHUHM COBPEMEHHOM
HAay4yHOW KapTHUHBI MHUpA, B MPAKTUYECKOM

NEeITEIbHOCTH JI0IEN

MEXAHHUKA

KNMHEMATHUKA

2.11

MexaHndyeckoe JBHXKCHUC.
OTHOCUTENHLHOCTD MEXaHHUYECCKOI'O

neuxeHus. Cucrema otcuéra. Tpaekropus

2.1

2.1.2

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

NIEPEMELIEHUN U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMepHOE u PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBIKECHHE. I'paduxu
3aBUCUMOCTHU KOOPJAMHAT, CKOPOCTH,
YCKOPEHHUH, NytTd ¥ IepeMEIlCHUs

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHU




2.14

CBobosnHoe najieHne. Y CKOpeHue

CBOOOIHOTO MAJCHUSA

2.15

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

LleHTpOCTpEMHUTENEHOE YCKOPEHHE

2.1.6

TexHuyeckue  yCTpOWCTBA:  CHUIOMETP,
JBUKCHHE CHAPSAJOB, LEIHBIE U PEMEHHBIC

nepeaadn

2.1.7

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHOHl  ckopoctH.  MccnenoBanue
COOTHOILLIEHHUS MEXIY MyTSAMHU,
MPONJEHHBIMU TEJIOM 3a IOCJIEe[0BATEIbHbIE
paBHBIE  IPOMEXYTKH  BpPEMEHU  IIpU
PaBHOYCKOPEHHOM JIBMKEHHHM C HA4daJbHOU
CKOpOCTBIO, paBHOM  Hym0. M3ydeHne
JIBUKEHHUS IIapuKa B BS3KOH JKHIIKOCTH.
W3ydyenune JBUXKEHUS Tena, OpOIIEHHOTO

TOPU30HTAJIBHO

2.2

JUHAMUKA

2.2.1

[TpuHIMn OTHOCUTEIBHOCTH lamunes.
IlepBriii 3akoH HreroTona. WHepimanbHbIe

CUCTEMEI OTCUETa

2.2.2

Macca tena. Cuna. [lpunuun cyneprno3uuuu

CHII

2.2.3

Bropoii 3akon HproTOHA U1 MaTepuanbHOM
TOYKA B HWHEPIHUAIBHOW CHUCTEME OTCUéTa
(UCO). Tperuit 3akoH HpioToHna ans

MaTCpHUAJIBbHBIX TOUCK

2.2.4

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

Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akoH ['yka




2.2.6

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXEHUST W CHJA TPEHHUS  IOKOS.
Koaddunment rperns. Cuiia cCOnpoTHUBIICHUS

IMpu ABMOKCHUU TECJIAa B ) KUAKOCTHU HUJIU Ira3e

2.2.7

[TocrymarenbHO€ U BpalaTeIbHOE TBUKEHUE

a0COJIIOTHO TBEPOTO TeElia

2.2.8

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

2.2.9

TexHuyeckue yCTpOMCTBA: MOIIIUITHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. U3ydeHue ABUKEHUS
Opycka MO HaKJIOHHOM IUIOCKOCTH TIOJ
JeficTBeM HecKosbKux cuil. VccnepoBanue
3aBUCUMOCTHU CHJI YIPYTOCTH, BOSHUKAIOIINX
B nedopmMupyeMoll Mpy>KHUHE W PE3UHOBOM
oOpasnie, OT BEIWYWHBI UX JedopMaIuu.
Uccnenosanue YCJIOBUU paBHOBECHS

TBEPJIOTO TeNa, UMEIOIIETO OCh BPAIICHHUS

2.3

3AKOHbI COXPAHEHUS B MEXAHUKE

2.3.1

I/IMHYJ'H:C MaTepHaHBHOﬁ TOYKH, CHCTCMBbI
MaTCpHaJIbHbIX TOYCK. I/IMHYJ'IBC CHJIBI H

HN3MCHCHUEC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus wumnyiasca B MCO.

PeakTuBHOE JBIKCHUE

2.3.3

PaGora cunsl

2.3.4

MomiHoCTE CHIIBI

2.3.5

Kunernueckas QHCPIuAa MaTCpHaHBHOﬁ

TOYKH. TeopeMa 0 KHHETHYECKOM SHEpTrun

2.3.6

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

BOJIM3U MMOBEPXHOCTHU 3emnu




HOTGHI_II/IEUIBHLIG 1 HCIIOTCHIIMAJIbHBIC CHUJIBI.

CBs3b paGOTBI HCIMIOTCHIHUAJIBHBIX CHII C

2.3.7 WU3MEHEHUEM MEXaHUYECKOMI SHEPruu
CUCTEMBI TeL. 3aKoH COXpaHEeHUs
MEXaHU4ECKOM SHEPrUuun

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHHUS

239 TexHn4ecKkue ycTponCTBa: JBUKEHUE PAKET,

o BOJIOMET, KOTIEp, MPYXUHHBIN MUCTOJIET

[IpakTnueckue pabGoThl. M3yueHue cBs3u

23,10 CKOPOCTEH Tel TIpU HEYNpyrom yzaape.

UccnenoBanue cBsi3u  pabOTBl  CHUJIBI  C

M3MEHECHHEM MEXaHHICCKOM OHCPruu TCJa

MOJIEKVYJIAAPHASA ®U3MKA U TEPMOJINMHAMUKA

3.1

OCHOBbI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

311

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

1 B3aUMOJIEHCTBUS YaCTHUI] BEI[ECTBA

3.1.2

Mogaenu CcTpoeHusl Tra3oB, >XUIKOCTEH U
TBEPABIX TET W OOBICHCHHE CBOWCTB

BC€IIECTBA HA OCHOBEC 3TUX MO,I[CJIGP'I

3.1.3

Macca wmonekyn. KosuuecTBo BelecTBa.

[TocrosnHas ABoraapo

3.1.4

TemnoBoe paBHOBecue. Temmeparypa u eé

usMmepenue. [lkana remneparyp Llenscus

3.1.5

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

TCOPHH NACATIbHOI'O Ira3a

3.1.6

AbGcomoTHas Temneparypa Kak Mepa cpeHei
KHHETUYECKOU SHEPrUMn TEIJIOBOTO
JBIDKeHus yactull rasza. lllkana temnepatyp

KenpBuna

3.1.7

VYpaBuenune Kianelipona — MeHneneesa.

3akoH JlanbTOHA




3.1.8

I"azoBble 3akoHbI. M30mpoLiecchl B uacaibHOM
rasze ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA!

U30TepMa, U30X0pa, H300apa

3.1.9

TexHudeckue  yCTpOWCTBA:  TEPMOMETP,

OGapometp

3.1.10

[IpakTnueckue pabotsl. M3mepeHnue macchl
BO3J/lyXa B KJIaCCHOM KoMHarte. MccinenoBanue
3aBUCUMOCTH MEXIY rnmapaMeTpamMmu

COCTOSHUSA pa3pCKEHHOT'O ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.21

TepmonnHamuueckass cucreMa. BHyTpeHHss
SHEPIHsl TEPMOJMHAMUYECKOM CHUCTEMBI U

CITOCOOBI €€ M3MEHEHUS

3.2.2

KonuuectBo TemnoTs! 1 pabora. BHyTpeHHss

OHEPTHUA OJHOATOMHOI'O NACAJIBHOTO ra3a

3.2.3

Buapl Temmomepenayu: TEMIOMPOBOJIHOCTb,
KOHBEKIIMSI, U3TydeHue. TermmoéMKOCTh Tena.
VnenpHasg TEIUIOEMKOCTHL BeliecTBa. Pacuér

KOJIMYCCTBA TCIIJIOTHI IIPU TCILIONEPEaAYC

3.2.4

ITepBorit 3aKOH TEPMOJIMHAMUKH.
[Tpumenenue EPBOTo 3aKOHa
TEPMOIMHAMUKHU K H30IPOIECCAM.

['padmueckast untepnperanus paboTHI raza

3.2.5

TemnoBble MamuHbl. [IpuHUMIOBL AEUCTBUS
TEIJIOBBIX MaluH. [IpeoOpa3oBanus F3HEprun
B TEIIOBBIX MammuHax. Koaddurmument
nosnesHoro gaeiictBus (manee —  KILJI)

temioBoi Mamunsbl. [{ukn Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOIUHAMHUKH.
HeoOpatumocTs mpolieccoB B MpHUPOJE.
TeroBple  aBurarenu.  DKOJIOTMUYECKUE

HpO6HCMBI TCIIOOHECPICTUKU

3.2.7

Texanuueckue YCTpOﬁCTBaZ JABUI'aTCJIb

BHYTPEHHETO CrOpaHMs, OBITOBOM

XOJIOANJIbHUK, KOHAUITHOHEP




3.2.8

[IpakTnueckue paboTHI. W3mepenue

YAEIBHOU TEIUIOEMKOCTH

3.3

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

3.3.1

[Tapoo6pa3zoBanue u KOHICHCAIIUA.
Wcnapenue w kureHue. YIenbHas TEIUIOTA
napooOpazoBaHusl. 3aBUCUMOCTh

TEMIICPATYPhI KUIICHUA OT AAaBJICHUSA

3.3.2

AOCOIIOTHAA W OTHOCUTENbHAAd BIAKHOCTH

BO3ayxa. HacelenHslil nap

3.3.3

Teépmoe  Telo. Kpucrannmnueckue Hu
amopdHble Tena. AHU3ZOTPOMHS CBOWMCTB
KPUCTAJLIOB. Kunkue KPUCTAJLIBI.

CoBpeMeHHbIE MaTepHaIIbI

3.34

[InaBnenne wu xpucraumzanus. YaenbHas

TeruioTa riasnenus. Cyonumanus

3.35

VYpaBHEHHE TEIIOBOTO OajlaHca

3.3.6

TexHuyeckue yCTpOMCTBA: THUTPOMETP U
NICUXPOMETP,  KaJOpUMETp,  TEXHOJIOTUU
MOJIy4EHUS! COBPEMEHHBIX MaTEPHUAJIOB, B TOM

YHUCJIC HAHOMATCPpHUajIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTuueckue paboTHI. N3mepenne

BJIAJKHOCTH BO31yXa

OJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

41.1

OneKkTpuzanus Tell. JIEKTPUYECKU 3apsil.

I[Ba BHU/JIA SJICKTPUYCCKUX 3apssa10B

41.2

HpOBO)IHI/IKI/I, JUDJICKTPHUKH n

MMOJIYIIPOBOAHUKHU

4.1.3

3akoH COXpaHCHUS JJICKTPHUICCKOTO 3apsiaa

414

Bsaumonelicteue 3apsnoB. 3akoH Kynona

4.1.5

Onekrpuueckoe  mnone.  HanpsoxéHHOCTb
3IIEKTPUYECKOTO TOJIS. [TpuHIHN
cynepnosunuu. JIMHMM  HaNpsHKEHHOCTH

QJICKTPHUYCCKOTO IIOJIA




4.1.6

PaGoTa cmi BIEKTPOCTATUYECKOTO  TIOJISL.

ITorennuan. Pa3HocTh IOTEHIINAIOB

4.1.7

[IpoBOgHUKH U AUDIEKTPUKH B MOCTOSIHHOM
ANIEKTpUYEeCKOM  moje. Juanexrpuyeckas

IMPOHUIIACMOCTDb

4.1.8

DIEeKTPOEMKOCTb. Konnencarop.
DNEeKTPOEMKOCTh TIIJIOCKOTO KOHJEHCATOPA.

DHeprus 3apsKEHHOT0 KOHJeHCcaTopa

4.1.9

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

KOH/JIEHCATOP, KCEPOKC, CTPYHHBIN MIPUHTED

4.1.10

[IpakTrnueckue paboTHI. N3mepenue

ANEKTPOEMKOCTH KOHIEHCATOpa

4.2

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKH B PA3JIMYHBIX

CPEJIAX

YcaoBus CyIIECTBOBAHUA IIOCTOSTHHOT'O

421 AJIEKTPUYECKOTO TOKa. VICTOYHMKH TOKa.
Cuita Toka. [IoCcTOSIHHBIN TOK
4.2.2 Hampsixenune. 3akon Oma i1 ygacTka 1enu
423 DJIEKTPUYECKOE COMPOTUBIICHUE. Y ACIbHOE
o COMPOTHBIICHUE BEIIeCTBa
424 [TocnenoBarenbHOE, napasuieJIbHOE,
o CMEIIaHHOE COEAMHEHNE TPOBOHUKOB
PaGora anextpudeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenma
4.2.6 MOoONTHOCTB JIEKTPUUYECKOTO TOKA
anektpoaBkymas cuia (nanee — IC) u
427 BHYTpEHHEE  COTNPOTUBJICHHE HCTOYHHKA
o Toka. 3akoH OMa i TOJIHOW (3aMKHYTON)
anekTpudeckoit nenu. KopoTkoe 3amblkaHue
428 DNeKTpOHHass  MPOBOAMMOCTh  TBEPIBIX

MCTAJIJIOB. 3aBUCHMOCTD CONIPOTUBJICHUA




METAJUIOB oT TEMIIEPATypHI.

CBepxnpoBOIUMOCTb

4.2.9

OnexTpuueckuil Tok B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOAHUKHY. CobcTBeHHAs u
npuMecHast IPOBOMOCTb
10JIyNIpoBOIHUKOB. CBOMCTBA p-n nepexo/a.

[TonynpoBoAHKUKOBBIE TPUOOPHI

4211

ONeKTpUYecKuid TOK B DJIEKTPOJIUTAX.
DIEeKTPOTUTHYECKAS JIHUCCOIAAIIHNSL.

DIeKTPOIu3

4.2.12

DIIEKTPUUYECKHI TOK B rasax.
CaMOCTOSITENILHEIN W HECAMOCTOSTEIbHBIN
pazpsaa. PaznuuHble TUIIBI CAMOCTOSITETLHOTO

pazpsnga. Monnus. [1nasma

4.2.13

TexHuueckue  yCTpOMCTBA:  amIEpMETp,
BOJIBTMETP, PpEOCTAT, HCTOYHUKHA TOKA,
JJIEKTPOHATrPEBATENbHbBIE puOOpBI,
JNEKTPOOCBETUTEIIbHBIE puOOpBI,
TEPMOMETP  COIPOTUBIICHMS, BaKyyMHBIN
M0J, TEPMUCTOPBl U  (HOTOPE3UCTOPHI,

HOJ'IYHpOBOI[HI/IKOBHﬁ JUO0J, raJlbBaHHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenne
CMEIIAHHOTO COEMHEHHS PEe3UCTOPOB.

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

QJICKTPOJIM3a

11 KIIACC

Kon
pasziena

Koanposepsiemoro
3JIeMeHTa

IIpoBepsiemble 371eMEHTbI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA

4.3

MAT'HUTHOE IIOJIE. 9JIEKTPOMAT'HUTHA A MHAYKINA




43.1

IlocTosauuble MarHuTel. B3aumoaeiicTeue

IIOCTOSAHHBIX MAarHuTOB

4.3.2

MarauTtHoe mnone. Bektop MarHUTHOM
MHAYKIMU. [lpuHIMn — cynepno3uuuu.
JInHnn marnuTHOM MHAyKuMH. KapruHa
JMHUA  MarHUTHOM MHIYKUHH  TIOJIS

IIOCTOAHHBIX MAarHuToOB

433

MarunuTHoe TOoJie MPOBOJHHUKA C TOKOM.
KapTtuna nuHuii noJist JJIMHHOTO MPSMOTO
MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHUKA, KATYIMIKU C TOKOM. OIBIT
Opcrena. B3anmopaeicTBue mpoBOTHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOIyNb U HallpaBlICHHUE

4.3.5

Cuna  JlopeHua, eé MOJTyJTb Hu
HarpaBjeHue. JIBUKeHUe 3apsHKEHHOU
YaCTHILIBI B OJHOPOIHOM MarHUTHOM IIOJI€.

Pa6oTa cunel Jlopeniia

4.3.6

SIBNIeHHE IIEKTPOMArHUTHOM MHIYKIIMHU

4.3.7

[ToTok BeKTOpa MarHUTHOM MHIIYKIIUH

4.3.8

SQJIC WHYKLIHH. 3akoH

AJIEKTPOMArHUTHOU MHIYKIuu Dapazaest

4.3.9

BuxpeBoe »snekrpudeckoe mone. IC
UHAYKUWWA B TMPOBOJTHHUKE, JBHXKYLIEMCS
MOCTYNATEIbHO B OJIHOPOTHOM

MAargiuTHOM IIOJIC

4.3.10

[Tpasuio Jlenna

43.11

NHIYyKTUBHOCTS. SIBnenue

camonHaykuuu. J1C caMonHAyKIMN

4.3.12

SHCpFI/IS{ MArauTHOTO IIOJISI KAaTYHIKU C

TOKOM

4.3.13

SHCKTpOMaF HHUTHOC I10JIC

4.3.14

Texuuueckue YCTpOﬁCTBaI IOCTOSHHBIC

MAarHurThl, SJICKTPOMArHuThlI,




9JICKTPOABUTATCIIb, YCKOPUTEIIN
9JICMCHTAPHBIX 4YaCTull, HWHAYKOHWOHHAasA

IIc4Yb

4.3.15

[IpakTnueckue  pabOTHI N3yyenue
MarHMTHOTO TIOJIA KATYIIKA C TOKOM.
Uccnegopanne AEUCTBUS IOCTOSHHOTO
MarHuta Ha  paMKy C  TOKOM.
WccnenoBanme SIBIICHHS

ANEKTPOMArHUTHON UHIYKIIUHI

KOJIEBAHU A 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMATI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenpnast cucrema. CB0OOOHBIE
KoJieOanusi. ["'apMoHMYEecKre KoJeOaHusl.
[lepuon, dwacroTa, ammumTyga W dasa

KoJe0aHuii

5.1.2

[IpyxvHHBIA MassTHUK. MaTeMaTH4eCKHUil

MassiTHHUK

5.1.3

YpaBHEHHE TapMOHUYECKUX KOJEOAHMI.
Kunematnyeckoe  u  JUHaAMHUYECKOE

OIMMCaHHE KOJIEOATEILHOTO JBHIXCHUA

5.1.4

[IpeBpamenue SHEPTHH pu
rapMOHMYECKuX  KojebaHusx.  CBs3b
aAMIUIUTY/IbI KoJIeOaHUii HUCXOIHOU
BEJIMYUHBI C aMIUTUTYAaMH KoJieOaHuN e&

CKOPOCTHU U YCKOPCHU

5.1.5

Konebatenbubiit  koHTyp. CBOOOIHBIE
3JIEKTPOMArHUTHBIC KoJIeOaHust B
UJICTBHOM  KOJIeOaTeIbHOM  KOHTYpE.
AHaNOrusT MEXIy MEXaHHYeCKUMH U
AIEKTPOMArHUTHBIMH KOJIEOAHHSIMH.

®opmyna Tomcona

5.1.6

3akoH COXpaHCHUA S3HCPIrvu B UICAJIbHOM

KoJie0aTeTbHOM KOHTYpPC

5.1.7

BBIHY)KILCHHBIG MCXaHHUYCCKUC

KoJIeOaHusl. Pesonanc. Peszonancnas




KpuBasi. Beinyx1eHHBIE

SJICKTPOMAIrHUTHBIC KoJIeOaHusI.

5.1.8

[lepemennbiii  Tok. CuHycOMAanbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MouHocTh IIEPEMEHHOIO TOKa.
AMIUIMTYAHOE U JIEHCTBYIOIEE 3HAUCHUE

CHJIbI TOKA U HAITPSKCHUA

5.1.10

Tpancdopmatop. [TIpounsBoxacTso,
nepegada 1 noTpedieHne MeKTPUIecKon
SHEPruu. OKOJOTMYECKUE PUCKU TpU
IIPOU3BOJICTBE 3JNEKTPUUYECKON SHEPTUH.
Kynbrypa MCII0JIb30BaHUS

3JIEKTPOHEPTHUH B IOBCETHEBHOM KU3HU

5.1.11

TexHuyeckue ycTpoicTBa: ceiicmorpad,
AJIEKTPUYECKUN 3BOHOK, JINHUA

JNIeKTponepeaay

5.1.12

[Ipaktuueckne pabotel. HccnenoBaHue
3aBHCHMOCTH NEPHUOJa MaJIbIX KojeOaHuM
rpy3a Ha HUTH OT JJUHBI HUTH U MaccChl
rpy3a. MccrnenoBanue nepeMeHHOro TOKa
B enu u3 MOCIIeI0BATEIHHO
COEIMHEHHBIX KOHJEHCATOpA, KAaTYIIKU U

pe3ucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuueckue BOJIHBI, yCIIOBUS
pactipoctpanenus. Ilepuon. CkopocTh
>21 pacrpocTpaHeHuss M JJUHA  BOJHBI.
[Tonepeunsbie ¥ POAOIbHbIE BOJIHBI
Nutepdepenums U adpakus
522 MEXaHHUUYECKHX BOJIH
3Byk. CkopocTh 3ByKa. ' pOoMKOCTb 3BYKa.
>23 BricoTa Tona. TemOp 3Byka
£ 4 OJEeKTpOMAarHUTHBIE BOJIHBL. Y CIIOBUS

HU3JIYUCHUA  JJICKTPOMATHUTHBIX  BOJIH.




B3aumnas opuenTanus Bektopos E, Bu v

B 3JICKTPOMAarHUTHOM BOJIHE B BAKyyme

5.2.5

CBo#CTBa  DIEKTPOMArHUTHBIX  BOJIH:
OTpaXKCHHUE, IPEJIOMIICHHUE, TOIIPU3ALINSL,
madpakusi, uaTepdepenusa. CKopocTh

SJICKTPOMArdHUTHBIX BOJIH

5.2.6

[IIxana IEKTPOMAarHUTHBIX BOJIH.
[IprMeHeHnne AIIEeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUIUIBI paTUOCBSA3U U TEICBUIACHUS.
Pamnonokanus. DNIeKTpOMarHuTHOE

3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl

528

TexHn4ecKne yCcTpONCTBA: MY3bIKAJIbHBIC
WHCTPYMEHTBI, YABTPa3ByKOBas
JUAarHOCTHKAa B TEXHUKE WM MEIUIUHE,
pamap, paaHONPUEMHUK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neup

5.3

OIITHUKA

5.3.1

[IpamonuneiiHoe pacnpocTpaHEeHHUE

CBeTa B OJIHOPOJIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHbl OTPaKEHUS
csera. [locTpoenne m300paxeHuii B III0CKOM

3epKane

5.3.3

[Ipenomnenue cBera. 3aKOHbI MPETIOMIICHUS
CBeTa. AOCOJIFOTHBIH MoKa3aresib

MMpCIIOMIICHUA

5.3.4

ITomoe BHYTPCHHEC OTPAKCHHC.
HPCHCHBHHﬁ YroJi IOJIHOTO BHYTPCHHETO

OTpaAKCHUA

5.3.5

Hucnepcust cBera. CIIOXKHBIM cOCTaB

Oenoro ceeta. Llger

5.3.6

Cobuparoliue ¥ paccerBaOIIe JTHH3BL
Tonkasa nun3za. DoKycHOE pacCTOSIHUE U

ONITHUYCCKaA cHulia TOHKO JIMH3HEI.




[TocTpoenue n300paKeHUH B
coOuparoIMX U PACCEUBAIOLIUX JIMH3aX.
@opMmysia TOHKOW JIMH3BL. Y BEIWYECHHUE,

JIaBaeMoe€ JIMH30M

5.3.7

[Ipeneinsr [IPUMEHUMOCTH

reOMETPUYECKON ONTUKHU

5.3.8

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

CI/IH(i)aBHLIX KOTCPCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakumust  cBera.  Judpakiuonnas
peméTka. YcnoBre HaOMIOACHHS TIIaBHBIX
MaKCHMYMOB pu TaJICHAH
MOHOXPOMATHYECKOTO cBeTa Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

[Tongpuzanus cBera

5.3.11

TexHuueckue ycTpoWCTBa: OYKH, JIyIa,
doToanmnapar, NPOEKIIMOHHBIM ammnapar,
MUKpPOCKOI,  TE€JECKOI,  BOJOKOHHAas
ONTHKa,  AU(paKIMOHHAS  pemérTka,

MOJIIPON

5.3.12

[Ipaktuueckne  pabotel.  M3mepeHue
nokasareJs npenomiienus. McenenoBanue
CBOWCTB  HM300pakKeHWH B  JIMH3aX.

HabGmronenue aucnepcun cBeTa

RJIEMEHTHI CTIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

rpaHI/II_IBI IMPUMCHUMOCTH KJ1aCCUYEeCKOM
MCXaHUKU. HOCTYHaTLI TCOpUU
OTHOCHUTCIIbBHOCTH: HWHBApUAHTHOCTDH
MOAYJL CKOPOCTH CBE€Ta B BaKYyMC,

MNPUHIHUIT OTHOCUTCIIBHOCTH OnHIITEiHA

6.2

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

JUINHBI




6.3

DHeprusi U UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBsi3b Macchl C DHEPrueld U MMITYJIILCOM
CBOOOIHOW YacCTHLBL. ODHEPrHs TOKOS

CBOOOTHON YaCTHIIBI

KBAHTOBAA ®U3MKA

7.1

BJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbl. dopmyna Ilnanka cBs3M
’HEpruu (pOToHA C €ro YaCTOTON. DHEPrus

U uMIynbe poToHa

7.1.2

OTkphITHE u HCClIeJ0BaHNe
¢dotordpdekra. Onbitel A.I'. Cronerosa.

3akoHbl poTordpdexra

7.1.3

YpaBHeHue OUHImTENHA JUTS
dotoadpdexra.  «KpacHas  rpaHHIAY

dboTorddekra

7.1.4

HaBnenue ceera. OnbiTel I1.H. JIeOenena

7.15

XUMHYECKOE ICUCTBUE CBETA

7.1.6

Texaudeckue ycTponcTBa: (GOTOIIEMEHT,
dboTOMaTUHK, COJIHEUHAs Oarapes,

CBETOIUO/I

7.2

CTPOEHUE ATOMA

7.2.1

Monpens atoma TomcoHa. OnBITEI
Pezepdopaa o uccieqoBaHu0 CTPOSHUS

aToMa. HnaHeTapHa;I MOZCIb aToMa

7.2.2

Ilocrymarer  bopa.  Uznyuenune wu
norjouieHre (GOTOHOB TMpU TEPexoje
aToMa C OJIHOTO YPOBHSI JHEPrud Ha
apyroil.  Buael  cnektpoB.  Crnekrtp

ypOBHCfI OHEPIHUU aTOMa BOJOPpOJa

7.2.3

BomanoBbIe cBolicTBa yactuil. BoaHBI ne
bponins. KopnyckynspHo-BoIHOBON
nyanusM. Judpakius >neKTpoHOB Ha

KpHuCTaJlliax




7.2.4

CrnoHTaHHOE U BBIHYXXJICHHOC U3JTYUCHUC.

YcerpoiicTBO 1 puHIMI paboTHI Ja3epa

7.2.5

TexHuueckue yCcTpoucTBa: CIEKTPAIbHBIN
aHaJIn3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN

KOMITBIOTED

7.2.6

[Ipaktnueckue paboTsl. HaOmronenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroapsl HAOMIOAEHUST W PETUCTPAIUN

SJICMCHTAPHBIX YaCTHIL

7.3.2

OTKpbITHE PAAHOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuro cocrtaBa
panroakTUBHOrO u3iydyeHus. (CBoiicTBa
anbda-, Oera-, raMmma-m3TyqdCHHsL.
Biusane paanoakTUBHOCTH Ha JKUBBIE

OpraHu3MbI

7.3.3

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

snapa. M3oTonbl

7.3.4

Anba-pacna. DIIEKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnan.  [amma-
u3NydyeHue. 3aKOH  paJHOaKTUBHOIO

pacnaaga

7.3.5

3Hepr1/1$[ CBJA3M HYKIIOHOB B  SAIpC.

SAnepusie cuibl. Jledekt Macchl siipa

7.3.6

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

sep

7.3.7

Snepubii  peaxkrop.  TepMosaepHbIi
cuHre3. [IpoGieMbl M  MEPCHEKTUBBI
AJIEPHON DHEPreTHKU. OKOJOTMYECKHE

ACIICKTBI H,I[epHOﬁ OHEPICTUKHU




7.3.8

OnemeHTapHble  yacTUlbl.  OTKpbITHE
[IO3UTPOHA. @DyH1TaMEHTaJIbHbIE

B3aUMOI€HCTBUA

7.3.9

TexHuueckue yCTpOMCTBA:  JO3UMETD,
Kamepa BuibcoHa, SIEpHBIA peakTop,

aToMHasa 6omOa

7.3.10

[Ipaktuyeckue pabotel. MccnenoBanue
TPEKOB YacTHII (o TOTOBBIM

¢doTtorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Besnus, SpKue

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

8.2

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

Tena COJTHEYHOI CUCTEMBI

8.3

Connne, dotochepa u  armocdepa.

ConHeuHasa aKTUBHOCTH

8.4

Nctounuk sneprun CoJiHIIA U 3BE3]T

8.5

3BE3/bI, WX OCHOBHBIC XapaKTEPHUCTHUKH:
Macca, CBETUMOCTb, PaJiyc, TeMIlepaTypa,
Hx B3aMOCBS3b. Juarpamma
«CTICKTPAJbHBIA KJIacC — CBETHMOCTHY.
3Bé31pI IUIABHOM  IOCIEAOBATEIBHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY I

3BE3N T JIaBHOM oCJICA0OBATCIIBHOCTHU

8.6

Bnyrpennee CTpOCHUE 3BE3 .
CoBpeMeHHbIE MIPECTABICHUS 0
MIPOUCXO0KAEHNUH U 3Bomonny CollHIA U 3BE3 .

Jranel JKU3HU 3BE3

8.7

Mneunsiii Ilyre — Hama ['amaktuka.
CnupanbHasg  crpykrypa  lanmakTukwy,
pacopeneneHue 3BE3N, Trasa M IIbLIN.

Ilonmoxxenue U ABHXKEHHE COJ'IHI_[a B




lanaktuke. Ilnockas wu cdepuueckas

HOACUCTEMBI | aJlakKTUKN

8.8

Tumer ranaxktuk. PaguorajakTuku H

KBa3apbl. YEpHBIE ABIPHI B AAPaX FATaKTUK

8.9

Bcenennas. Pacmmpenue BceneHHOI.
3akon XaObna. Pa3beranue rajgakTHK.
Bo3pact u pammyc Bcenennoil, teopus
bompmioro B3peBa. Mogens «ropsyeit

Bcenennoin». PenukroBoe usnyuenue

8.10

MacmirabHass  ctpykrypa  BcenenHnoil.
Meraranaktuka. Hepeménubsie npo6iemMsl

ACTPOHOMHH




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

» @usuka. 10 knacc. Mskumes ['.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapbentreBoit H.A. AkiimonepHoe obmectBo «M3maTenscTBoO
«IIpocsewenue»

» Ouspka. 11 kimacc. Msaxuwes I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AkiinonepHoe o6mectBo «M3aaTeancTBO
«IIpocBemenue»

METOANYECKHUE MATEPHAJIbBI 1JIAA YYUUTEJIA

PeiMkeBuu, A.I1. ®usuka. 3agaunuk. 10-11 ki1.: mocobue s 061eo0pazoBar.
yupexaenuii / A.Il.PeimkeBuu. -15-e usn., crepeotun.-M.: Ipoda, 2011.-188
Bonkosa B.A. YHuBepcanbHbIe MOypoUHbIe pa3padboTku no pusuke . 10
kiace.-M.: BAKO, 2006.-400c.- (B momo1ip MIKOJIbHOMY YYUTEIO)

Bonkosa B.A. YHuBepcanbHbie oypouHble pa3padboTku mno ¢pusuke . 11
kiacc.-2-e u3a.-M.: BAKO, 2018.-464c¢.- (B moMo1s NKOJbHOMY YYHTEIIIO)

IMNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1 http://nsportal.ru - coruanbHas ceTh pabOTHUKOB 00pa30BaHMSL.

2 http://markx.narod.ru/pic/ - ¢pusuka B mkoste.

3 http://festival.1september.ru/articles/ - dbecTuBanp megarornyecKux uaci
«OTKPBITBHIA YPOK».

4 http://www.fizika.ru/ - caiit aust yuuteneii GU3NKH U X YICHHUKOB.

5 http://www.physics.ru/ - maTepuasl o Gu3uKe.

6 www . ege .edu.ru - madopmarnmonHsii mopran EID.

7 http :// school - collection . edu . ru / - equnast koyutekmust [IOPoB

8 http://m.edsoo0.ru - bubnmoreka [JOK
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