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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypoBHE cpeaHero oOiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npenMera «®Pusnka» B 00pa3oBaTEIbHBIX OPraHU3aLUsAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOT'0 MpeaMeTa ¢ Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumcsi, KOTOpble HEOOXOAWMBI JUIsl TPOAOJKEHUS 00pa3oBaHUsS B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO 00Iero oOpa3oBaHus: JIMYHOCTHEIE,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy T1I0 (¢GU3MKE HaA YpPOBHE CpeaHero oOmiero oOpa3oBaHUS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiep;kaHue yueOHoro npeamera «Pu3nka 1o rojiamMm oOy4eHusl.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXHOCTH ISl peaiM3alldd  PaA3JIMYHBIX METOAUYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KauecTBe y4eOHOTo IMpeMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbusuueckoit reorpaduert u actpoHomuei. Hcmonp3oBaHME U aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(Gu3MKH BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PaCCMaTpUBaTh KaK MPUHLHUIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBMM C HEW Marepuayn Kypca (HU3UKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosaracT HCHOJIb30BAHHE
I'YMaHUTApHOTO TOTEHIMAaNa (DU3NUECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoiI€HHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHUX M TEXHOJOTHYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peanmnusyercsi NOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJIEpKaHMs, TIOCBAIIEHHBIX HKOJIOTMYECKUM NpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue cofepkKaHus MPOrpaMMBbl 1O (PU3UKE AOKHO OBITH OCTPOCHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — O3TO CHUCTEMa CaMOCTOSTEIBHOTO YYEHMYECKOIO0 OKCIIEpUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoauTtcs aubo B koHue 10 m 11 kmaccos, 1100 mocie mepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITEIbHOE HCCIEA0BaHNE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKUA JIJI OTUX BUIOB YYCHHUYECKHX MPAKTHYCCKUX Pa0dOT OCYIICCTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIIMYWH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 3aJlaHHOW (hM3HUECKOW MOJIETBIO, MO3BOJISIONINE TPUMEHSITh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
NPUOPUTETOM SIBIISIIOTCS 3aJaHUsl Ha OOBSICHEHHE/Npe/cKazaHue MpPOTEKaHUs
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOoiaEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3MKe YYCHHYECKHX OIBITOB, JAOOPATOPHBIX pabOT U pabOT MpakTUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3y4aeMbIX SBICHWH HW  TPOIECCOB, OMIHUPHUECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIENISIMU U3yUY€HUS (PU3UKH B 00IIEM 00pa30BAHUU SIBIISIFOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIEI0BATEIBCKOIO OTHOUIEHUS K OKPY/KAIOUIUM SIBIICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMuUpoBaHUE TPEJCTABICHUNA O poONM (QU3UKU [JIs PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHnue HTUX Liefiel obecrneurnBaeTcs pelieHueM CIeayIonuX 3a7ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3UKHU;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSHUSA HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYarOIUIMMUCS, I[UJIAHUPYIOIIUMHU —TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunsiii MeToa mo3HaHuUs U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHUsi mpupojbl. Habmogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢usuku B GOpMUPOBAaHUN COBPEMEHHOW HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LudpoBoit nadboparopueit mo ¢usuke. [Ipumepsl uzmepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHuii 1 CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOT0 TMOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTU U
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHTE€HUUAIbHOE) U IMOJHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsAJ0B, LENHbIC, M[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKUX XapaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue nBmkeHUs Tena, OpPOIIEHHOTO MOJ| yIiOM K TOPU30HTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3Bl O IPSMOM NPONOPLUOHAIBHOW 3aBUCHUMOCTH MEXKAY JAIBHOCTBIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHUs: KOHUYECKOTO0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HprotoHa. MHepumanbHble cuctemsl otcy€ra. [IpuHnun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAIIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOEeCHBIX Tell U UX cryTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU JABMKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue qBuKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIUATbHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI T€JA HA €T0 YCKOPEHNE B MHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIBKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydenne NBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHHs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepraibHOM TOYKHU, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp mMacc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbCca MaTepualbHOM TOYKHM. [IpencraBiieHne O cCOXpaHEHHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B IPABUTALMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s HAEaTbHOM XKUJAKOCTH KaK CIEACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJIEHCTBUU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazngea 3. MousiekyasipHas pu3uka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX Ted M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogens uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
temreparypa (mkana temneparyp KensBuna). 3akon Jlamerona. M3omporiecchl B
UjealbHOM Ta3e C TIOCTOSSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU UJICaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita lTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHre H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEXTy TOPSIYei U XOJIOTHOU BOJIOM.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJUHAMHAYECKON CHUCTEMBI. BHeNIHMe 1 BHyTpeHHHE napamerpsl. [lapamerpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



Hyneoe Hawano tepmoanHamuku. (CamMoOnpoW3BOJIBHAS — PEJIAKCALIUA
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TPUMEHUMOCTH 3TOM MOJIENU: HU3Kash KOHLIEHTPAIUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  M3MEHEHUS  BHYTPEHHEH  JHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r konmmyecTBa TEIUIOTHI mpu  Temonepenaye. I[lonstue 00
aanabaTHOM mpolecce.

IlepBeii1 3aKk0H TepMoAMHAMUKU. BHyTpeHHsas odHeprusd. KomnmnuecTso
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [JIi PABHOBECHBIX IIPOLIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabdara. AOCOMIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh MpUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: XOJOAWIBHUK,
KOH/JMIIMOHEp, NM3EIbHBIH M KapOIOpAaTOpHbI JBUraTeiau, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPAOOTKH «TETIOBOW» M 3JIEKTPOIHEPTHH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomnbrorepHble MOENH TEITOBBIX JBUTATEICH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEMIEPaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH M JABJICHUSI HACBIIMIEHHOTO IMapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtaum3anus. YJelabHas TEIUIoTa ILJIABJICHHUS.
CyO6numarnus.

Hedopmanuu TBEpHOro tena. Pactsokenne u cxxatue. Capur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenrie. AHTApMOHHU3M TETUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBneHus. JlapieHue noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenune. Kunenue npu noHM>K€HHOM J1aBJICHHH.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HabGmronenue manbix aedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHOM BIAXKHOCTH BO3JyXa W OIIEHKA MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpu3auusi Tel U €€ MpOsBICHHS. JJEKTpUuYecKuil 3apsan. /IBa Buaa
ANEKTPUYECKUX 3apsAaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U MOIYHPOBOJIHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

DnekTpuueckoe noiie. Ero neiicTBrue Ha 3JIEKTPUYECKUE 3apsbl.

HamnpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOHbid  3apsn. JluHum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

Ilone Toueunoro 3apsna. Ilone paBHOMepHO 3apspbkeHHOUM cdepbl. [lone
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOTHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPAJI0OB.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTOphI, renepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3al[UTa.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOro MOJIs 3apsSKEHHOT0 KOHJEHCATOopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydeHnne npoTekaHus TOKa B LEIMH, COJAEPXKAIlEel KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuina toka. [locTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MOITHOCTh 3JEKTPUYECKOro TOKa. TersioBas MOIIHOCTb, BblJeisieMasi Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue YCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIIEPMETD,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBICHUS HWJIWHIAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0OsI coennHeHUsT UICTOYHUKOB Toka, DJIC GaTtapei.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenne yaeapHOro CONpOTUBICHUS MMPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHMYECKOTO 3JIEMEHTa OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuyeckass MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsana. Monnus. [Lnazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JIIEKTPOHHAS! MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

CnocoObl u3Mepenus: GU3NIECKUX BEIMYUH C UCIIOIH30BAHUEM aHATOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, UCCICAOBAHUM  3aBUCHUMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 10  kjmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: ABICHHWE, HAy4YHbId (DaKT, rumnoresa, (pU3MUYECKas BEIWUYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napa6ona, runepoosua, ux rpapuku U cBoiicTBa. TpuroHomerpuyeckue QpyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanuueckoe IBH)KEHHE B KUBOUM mpupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHMW3MOB, TEIUIOBOE 3arps3HEHHE OKPYKalollel cpesbl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJIEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (THPOCKON, BOJAOMET U JPYrHe), JBUraTellb BHYTPEHHETO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmutHOM wuHaykuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarauTHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOJAHHKA, KATYIIKHA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiIeHUE U MOJYJb. J[BUKEHHUE 3apsiKEHHOM YaCTHUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JUaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO TIPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenne nBuxkeHUs myyka 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. [IoTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

CoOopka MoJieny AEKTPOMAarHUTHOTO FeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUs] MEXAHUYECKON AHepruu). BuiBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wyactora kojeOanuid. Ilepmom ManbIX CBOOOJHBIX KOJICOAHMIA
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BnusHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckue yCTpOMCTBa U TEXHOJIOTHUUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM IIPHU KOJIEOAHUSIX Tpy3a Ha TIPYKUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUN HUTSHOTO M HIPYKHUHHOTO
MasiITHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B X0/€ KOJIeOaHUW Ha yIPYyroM MOJABECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYX/IEHHBIX KOJIEOaHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KoneGarenbubiit koHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIE KOJeOaHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AJIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CunycouanbHbIi TIEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlIKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH TIpU MPOU3BOJACTBE 3JeKTposHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOThI CBOOOHBIX KOJIEOAHHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOrO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHJEHCATOP B LIEMH MEPEMEHHOTO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit 3xcnepumenm, nadvopamopnvie pabomaolt, npAKMUKyM.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboTbl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE GOJIHDI.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TeMOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3anus, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIENH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacrpoCcTpaHEHUE MOTIEPEYHBIX U MPOI0THHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nH(PpakpacHOro U yIbTPAPUOIETOBOTO U3ITYUEHHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMonHEeHOE paclpoCTpaHeHUEe CBETa B OQHOPOAHOU cpene. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenoMiieHus. OTHOCUTENBbHBINA MOKa3aTeNb npeaomieHus. 11ocToSHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJHOTO BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paspemaromias cnoco6HocTh. ['11a3 kak ontuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAakKCUMyMOB IIpM MAaJACHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapar, MHUKPOCKOI, MPOECKIMOHHBIN amnmapaTr, IpPOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xoma CBETOBBIX ITYYKOB 4Ye€pE3  IUIOCKOMAPAJLICIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBannie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeaoMIeHUs CTEeKIa.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenune n3o0paxeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenue nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'paHunbl  NPUMEHMMOCTH  KJIACCUYECKOM  MEXaHHUKHU. ITocTynatel
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHUe
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACCHI C YHEPTUEN U UMITYJBCOM PEJISITUBUCTCKON YAaCTULIBI. DHEPTUS
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJAbCa W DHEPTUM  PENSITUBUCTCKUX 4YacTHUI (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unores3a [nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st potodddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpaXkawIlyr moBepxHocTh). OmbiTel [1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKIM3AlMU JABWXKYIIEHcs dactunbl. KopmyckysipHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuit B Mukpomupe. COOTHOUIEHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHuuyeckre yCTpPONCTBA W TEXHOJIOTMYECKUE TPOIECCHI: CIEKTPOMETD,
dotornemMeHT, GOTONATUMK, TYHHEJIbHBIM MHUKPOCKOMN, COJHEYHas Oatapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeMHETo (GoTodd dekra.

HccnenoBanne  3aBUCHUMOCTH  CONPOTUBICHUSA  MOJYNPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaaoi [Imanka Ha ocHOBe HcciienoBanus Gorodddexra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITEl MO HCCIENOBAHHUIO CTpOeHHUs aToMma. I[lnaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OHOTO YPOBHSI DHEPIUHU HA APYTrOi.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Aunb(da-pacnajn. DNEKTPOHHBIH M TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B sifipe. SlnepHbie cuiibl. JledexT macchl aapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YIOPABISIEMOIO0 TEPMOSIAEPHOIO CUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHrnueckne yCTpOMCTBA U TEXHOJIOTUUYECKUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpUMEeHUMOCTh 3aKOHOB (U3UKK JJIsi OOBSICHEHUS MPUPOJBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJAMOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCJIE€NOBATEIbHOCTU. BHYyTpeHHEE CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
HAa KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o00uieHne U cucTemMaTH3alus COJIEpKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMHUM B HSKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBLHOU,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS ¢ YUYETOM COJAEPIKATEIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mejicnpeomemmusle NOHAMUA,CEAZAHHbBIE C UYUEHUEM MENM 0008 HAYYHO20
no3HanuA: ABJICHUE, Hay4yHbId (akT, rumoresa, (usmyeckas BeIWYMHA, 3aKOH,
TEOopHus, HaONIOJCHUE, OSKCIEPUMEHT, MOJECIUPOBAHUE, MOJIEeNb, H3MEpEHUeE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOKJECTBO. BEKTOpPBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nogoOUS TPEYroJIbHHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
IBWKEHUS B JKUBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH IIpU IPOU3BOJACTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHKAa B MEJIWLMHE, ONTHYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl O0pa30BaHUs KPUCTAJUIMYECKOW PpEHIETKH, CIEKTpaIbHbBIN
aHaIN3.

I'eocpagpua: wmarauTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKLIUOHHAS IEYb,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKHY, SJIEpHAsA SJHEPTEeTUKA U YKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHS.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PpPe3yJbTaTbhl OCBOCHUSA YyuyeOHOro mnpenMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTh OIICHMBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (HU3NYECKOUN HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JEUCTBHM B OKPYXKAKOUIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh  3aKOHOMEPHOCTH M TPOTHUBOPEUYUS B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCIIC/ICTBUN JEATEILHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUECH, KITFOYEBHIMH MOHSTHUSIMHA M METOJIAMH
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHusl, IPUMEHEHUIO PA3IUYHBIX METOIOB MTO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzuky;

BBISIBIIATh MPUUYUHHO-CJIEJACTBEHHBIC CBSI3M W aKTyaJIU3UpOBaTh 3ajady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEJIEATEITbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMHU TONXY4YEHUS MHPOpMANUU (PU3NYECKOTO COACpKaAHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHMUS B PA3NMUHBIX (popmaTax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHHME Ha Yypokax (U3UKK M BO BHE-YpPOUHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaTh  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX ACHCTBUU C y4€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacipelesiTh PO C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIONHEHUS MPAKTUYECKON pabOThl ¢ y4ETOM HUMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 32 PEILCHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B IEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedIIeKCUU [JIsi OIEHKU CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

NpUHUMATh Ce0s1, TOHUMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

IIPUHUMATh MOTHUBBI M ApryMEHTBhl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBLHBIN WHTEJUICKT, e ATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJIUPOBAaHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHUS C JAPYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  SKOHOMHYECKOH, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
NPOTHOCTUYECKOM  (YHKIUN  (QuU3MUecKO TEeOopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npoLeccoB (sIBJIEHUMN): HHepLUHalbHAsg CcHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TEJIO, MaTepuajgbHas TOYKa, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIro (KpUCTAJUIMYECKOT0) Tella, UeaJbHblid ra3, TOUYCUHBINA 3apsi,
OJTHOPOJHOE 3JIEKTPUUECKOE TOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHMUYECKHE TMPOLECCHl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHHYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuii ['anunes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a Cco CpeaHei
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €r0 YacCTHIl, CBSA3b JABJICHUS UACATIBHOIO
raza C KOHIEHTpaMEHd MOJIEKYJ M €ro TeMIOEpaTypor, ypaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBasg yCJIOBUS NPUMEHUMOCTH 3akoHa KyroHa, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMHUCHIBATh (DU3NUECKUE TPOIECChl W SIBJICHUS, HMCIOJIb3YS BEJIWYWHBL:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHUJIa TSKECTH, CUJia YNPYrOCTH, CHJIa TPEHMS, MOIIHOCTD,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
abcomioTHasl TeMIiepaTypa Tena, paboTra B TEpMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa HACAIBbHOIO rasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEMIOBOTO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTD AIEKTPUUYECKOro MO,
HaIpPsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Imapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAT AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, BJEKTPOABWKYIIAs  Cujia, CWIA  TOKa,
HaIpsSKEHUE, MOIIHOCTh TOKA, JJIEKTPUYECKAs] EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTUBIECHHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  TMPOTEKAHUS  (PUBUYECKUX  SBICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIEHUE U KOHAECHCALINSI, TUIaBJICHNUE U KPUCTAIUIN3ALIMS, HAlIPABICHHOCTh
TEIUIONEPEIaut, JEKTPU3ALHUS TEJ, SKBUIIOTEHIUAIBHOCTh TOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUAE TpadUKOB C Yy4E€TOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ M3MEPCHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MMOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUIIOTE3bI;

coOro1aTh TpaBmiIa 0E30MMaCHOTO TPY/a MPH MPOBEACHUHN HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOM W HESIBHO 3aJIaHHOH
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU MCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pElIeH s 3a/1a4, MPOBOJUTEH PACUETHl HA OCHOBAHUU MMEIOIIUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTErPAlMA 3HAHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJECACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJOTHIECKON O€30MaCHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOIOIH30BAHNH, a4 TAK)KE€ PA3yMHOM HCITOJIb30BAaHUHU JOCTHKEHUU
HAYKd W TEXHOJOTHH I JadbHEUIIETO pPa3BUTHS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJB30BATH COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HWH(GOpMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBIMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIE0BATENBCKUX padoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTUBALIMIO K Oyaymieil mpogecCuoHaIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xoniy oOyuenusi BIIl Knacce mnpeaMeTHbIE pe3yibTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh pOJIb (U3UKK B  SKOHOMHUYECKOH, TEXHOJIOTMYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHHUYECKOM Pa3BUTHUH, 3HAYCHUE OMUCATEIHHOM, CUCTEMATHU3UPYIOIICH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOANHAMUKH, CIICIUATBLHON TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab GU3NIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
duznueckor KapTUHE MHpa, MeCTO (U3UUECKONW KapTUHBI MHUpa B 00IIEM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (SBJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE M  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJIEOAHUs, MATEMATHIECKUN MasTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, 00JacTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHAaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuwia Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IMOCTYyJaThl  CIEUHUAIBbHONM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIE IIPOLIECCHI U SBJICHUSI, UCTIONB3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO M MAacCOBOTO YMCEN M SHEPTUU B SIICPHBIX PEAKIMUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM TMOTOK, cujia Amrmepa, UHIAYKTHUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULbl, PHEPIUs U HUMIYJIbC (POTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATL  OCOOEGHHOCTM  NpPOTEKaHUs  (U3UYECKUX  SABJICHUIL:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuusi, JIuUCHepcus, IOJIHOE BHYTPEHHEE OTpaKeHUe,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iaydeHue sjep, (u3nyecKue MNPUHLUMBI CIEKTPATbHOIO
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBAThH €70 XaPAKTEPUCTUKU;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEXIaJaKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIWYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nuecKuX BEJIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTE  M3MEpPeHWi, JenaTh BBIBOABI 1O  pe3yjbTaTaMm
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OMBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUA;
coOroIaTh TpaBmiia 0€30MacHOr0 TPy/ia MpU MPOBEIACHUH HCCIIeTOBAHUM
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 00OPYIOBaAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: Ha OCHOBAaHWM aHalW3a YCJIOBHS BBIOMPATH
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJNB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM HMMEIOLUXCS JaHHBIX, AaHAJIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zenoB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYrUX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCMOJb30BaTh TEOPETUYECKUE 3HAHMUA [UIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOLECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YeNIOBeKa, CBS3aHHON ¢ (PU3MUEeCKMMH MpoLeccaMu, C
MO3HUIMNA SKOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu U TPEeAbsBICHUS y4eOHOW U
HAYy4HO-TIOMYJISIPHOW MHGPOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAILIUU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHbIE u IMO3HaBaTEJILHBIE yYMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHATBLHO PACTIPEACIATh ASATEIbHOCTD
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

IIPOSIBJISATh MOTUBAIIMIO K OyayIiei npodecCHOHATbHONU NeATeIbHOCTH T10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
Ne KosmmmuecTBo yacos
HaunmeHoBanue .
Be | Konrpo IIpakTH BocnurarejabHbIH
I | pa3leyoB M TeM DJlIeKTpOoHHbIe (LM(pPpoBbIe) 00pa3oBaTebHbIE PecypChl
er JIbHbIE yecKkHne KOMIIOHEHT
/| mporpaMmsbl
I 0 padoTshI padoThI
Pasnea 1.HAYUHBIA METO/I IO3HAHUWSA ITPUPO/IBI
-yCTaHOBJICHUE
JIOBEPUTEIBHBIX
OTHOILIEHUU

1.1

Hayunsrit Meton
MMO3HAHUSI
TIPUPO/IBI

https://resh.edu.ru/subject/

MEXTy YIHTEIIEM
U €r0 YUYCHUKAMH,
CITOCOOCTBYIOIIHNX
MIO3UTUBHOMY
BOCTIPUSITHIO
YUYAIIAMUCS
TpeboBaHUH U
MPOCHO yuuTess,
MIPUBJICYCHUIO MX
BHUMAaHHUS K
ob0cyxxaaemMoii Ha
ypOKe
nHpopMmaruy,
aKTUBU3AINH UX
MO3HABaTEIbHOU
JESITENIbHOCTH;



https://resh.edu.ru/subject/

Hroro no pazneny

Paznen 2.MEXAHUKA

2.1 | Kunemaruka

14

https://resh.edu.ru/subject/lesson/3721/start/160133/

MIPUBJICYCHUE
BHHUMAaHUS
IITKOJIGHUKOB K
[IEHHOCTHOMY
aCIIeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHUH,
OpraHu3aIus uX
paboThI C
MOJTy4aeMoi Ha
YpOKE COIMAIBHO
3HAYUMOU
nHpopManuen —
WHUIIUUPOBAHUE
ee o0CyKIeHusl,
BBICKa3bIBAHUS
yYalIMMUCs
CBOEro MHEHHS 110
ee MoBoAY,
BBIPAOOTKHU CBOETO
K Hell OTHOIICHHUS,

2.2 | Jlunamuka

13

https://resh.edu.ru/subject/lesson/4717/start/270738/

-[IPUMCHCHHUE Ha
ypoKe
UHTEPAKTUBHBIX
¢dbopM paboThI
yUaIXxcs:
WHTEJUICKTYaIbHBI



https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/4717/start/270738/

X TP,
CTUMYJIUPYIOLTUX
MMO3HABATEJIbHYIO
MOTHUBALINIO
IIKOJIbHUKOB;
JIUCKYCCHUH,
KOTOPBIE JAtOT
yYaIuMcst
BO3MOKHOCTh
PUOOPECTH OIBIT
BEJICHUS
KOHCTPYKTHBHOTO
JTNAJIora;
TPYIIIOBOM
paboTHI WK
paboTHI B mIapax,
KOTOpBbIE yyaT
IIKOJIbHUKOB
KOMAaHJIHOU
pabote u
B3aHMOJEUCTBUIO
C IpyruMu
JIETbMU;

2.3

CraTuka
TBEPAOIO Tena

https://resh.edu.ru/subject/lesson/4720/start/270767/

WHUIMUPOBAHUE U
MOJIIEPIKKA
HCCIIEIOBATEIIHLCKO
U IeITEeIbHOCTHU
IIKOJBbHUKOB B
paMKax
peanu3anuu UMu



https://resh.edu.ru/subject/lesson/4720/start/270767/

WHIBUIYyaTbHBIX
U TPYIIOBBIX
HCCIJIEIOBATENIbCKU
X MPOEKTOB, UTO
JACT IMIKOJIbHUKAM
BO3MOYHOCTh
npuodpecTu
HaBBIK
CaMOCTOSITEILHOTO
pelIeHus
TEOPETUYECKOMN
poOJIEMBI, HABBIK
TeHEPUPOBAHHUS U
ohopmIIeHHS
COOCTBEHHBIX
HAaeH, HaBBIK
YBa)XUTEIHLHOTO
OTHOIIEHHUS K
qYKUM HJIEAM,
0(hOPMIICHHBIM B
paboTax Apyrux
HCcIIefoBaTelIeH,
HABBIK
nyOIMYHOTO
BBICTYIUICHUS
nepen
ayIUTOpHUEN,
apryMEeHTHPOBAaHU
S ¥ OTCTauBaHUS
CBOEM TOUKHU




3pCHUS;

2.4

3aKOHEI
COXpaHEHUS B
MEXaHUKE

11

https://resh.edu.ru/subject/lesson/5895/start/138339/https://resh.e

du.ru/subject/lesson/6290/start/197453/

-IIpUMEHEHUE Ha
ypOoKe
WHTEPAKTHBHBIX
¢dopm paboTsI
YUAIIAXCS:
WHTEJUICKTYaTbHBI
X UTP,

CTUMYJTHP YIOIIIHX
MO3HABATEIHHYIO
MOTHBAITHIO
IITKOJIBHUKOB;
JIMCKYCCHUH,
KOTOPBIC TAFOT
yUammcst
BO3MOYHOCTh
MPUOOPECTH OTIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JIaJora;
TPYIIOBOM
paboTHI WK
paboTHI B mapax,
KOTOpBIE ydaT
[IKOJIbHUKOB
KOMaHIHOM
pabote u
B3aMMO/ICHCTBUIO
C IpyruUMu
JIETHMU;



https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/6290/start/197453/

Hroro no pazneny
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Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMMUKA

3.1

OCHOBBEI
MOJIEKYJIIPHOKH
HETHYSCKOM
TEOpUHU

16

https://resh.edu.ru/subject/lesson/4722/start/47800/

MIPUBJICYCHUE
BHUMAaHHS
IIKOJIBHUKOB K
[IEHHOCTHOMY
aCIIeKTy
M3y4aeMbIX Ha
YpOKax sIBJICHUH,
OpraHu3aIus uX
paboThI C
MOJTy4aeMoi Ha
YpOKE COIMAIBHO
3HAYMMOU
nHpopManuen —
WHUIIMUPOBAHHE
ee o0CyKIeHusl,
BBICKA3bIBAHUS
YYaIUMHUCS
CBOEro MHEHUS 110
€e TIOBOTY,
BBIPAOOTKHU CBOETO
K HEll OTHOIIICHUS

3.2

TepMoauHamMuka
.Tenunoseie
MAaIlIUHBI

21

https://resh.edu.ru/subject/lesson/4723/start/15578/

e HUHUIUUPO
BaHUE U
MO IEPKK
a
HCCIIeIoBa
TeIILCKOH



https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/4723/start/15578/

JeSITeIbHO
CTH
IITKOJIBHUK
OB B
pamKax
peanm3arg
WU UMU
UHIUBUY
QJTBHBIX
UCCIIeIoBa
TEIBCKUX
MIPOEKTOB,
9TO J1acT
IITKOJTBHUK
am
BO3MOIKHO
CTb
npuobpec
TH HaBBIK
CaMoCTOS
TEJBHOTO
pereHus
TeopeTHYE
CKOM
poOIEeMbI
, HABBIK
TeHEepPHUPO
BaHUS U
odopmiieH
ust




COOCTBEH
HBIX HJEH,
HaBBIK
YBOXKHUTEI
BHOTO
OTHOIIICHU
K
qYKUM
HesM,
odopmiieH
HBIM B
paboTtax
Apyrux
HCCIeI0Ba
TEJeH,
HaBBIK
MyOJIUYHO
o
BBICTYILIIE
HUS TIepe
ayIuTOpPH
eH,
apryMeHT
UPOBaHUS
u
OTCTauBaH
Hs CBOEH
TOYKH
3peHus;

3.3

ArperaTHble

15

https://resh.edu.ru/subject/lesson/4740/start/15520/

npuBJIeYe



https://resh.edu.ru/subject/lesson/4740/start/15520/

COCTOSIHUS
BCIICCTBA.
®dazoBrIe
TIEPEXO/IbI

HHE
BHUMAaHMS
HIKOJIBHUK
OB K
LIEHHOCTH
oMy
aCTeKTy
H3y4aeMbl
X Ha
ypokax
SIBIICHHI,
opraHuza
U UX
paboTHI C
oJIy4aem
ol Ha
ypoke
COLIMAJIEH
0
3HAYMMOU
nHpopma
e —
WHULITHPO
BaHHE ee
oOcyxXIeH
us,
BBICKA3bIB
aHMs
yYammMu
CsI CBOETO




MHEHUS
1o ee
HIOBOAY,
BBIPaOOTK
U CBOETO K
HEU
OTHOILIEHU

N

Hroro no pazneny
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Paznen 4.9JJEKTPO/]

NHAMUKA

4.1
noJue

DJIEKTPUYECKOE

25

https://resh.edu.ru/subject/lesson/6293/start/160282/

UCTIOJIb30BaHUE
BOCIIUTATCIbHBIX
BO3MOKHOCTEN
COJICpIKAHHSI
y4eOHOTO
npeaMeTa epes
JIEMOHCTPAIIHIO
JETSIM TIPUMEPOB
OTBETCTBEHHOTO,
IPaXKIaHCKOTO
TIOBEICHHUS,
MIPOSIBJICHUS
YeJIOBEKOTFOOUS 1
J0OPOCEPACYHOCT
H, uepes3 nojoop
COOTBETCTBYIOLIUX
TEKCTOB LIS
YTEHUS, 3a]1a4 IS
pereHus,



https://resh.edu.ru/subject/lesson/6293/start/160282/

POOIEMHBIX

CUTYalUH I

00CYXICHUS B

KJ1acce;

4.2

[ToctostHHbII
AIEKTPUYECKUI
TOK

26

https://resh.edu.ru/subject/lesson/5901/start/48864/

WHULITUPO
BaHHC U
MO JIEPKK
a
HCCIIeI0Ba
TEIbCKOM
JIeITEIBHO
CTH
IIKOJBHHK
OB B
paMKax
peanu3zaig
HH UMH
WHIUBUY
aJIbHBIX U
TPYIIOBBI
X
HCcclleoBa
TEIBbCKUX
MPOEKTOB,
YTO JAcCT
IIKOJbHUK
am
BO3MOKHO
CThb
nproodpec



https://resh.edu.ru/subject/lesson/5901/start/48864/

TH HaBBIK
CaMOCTOsI
TEIHHOTO
pelIeHus
TeopeTnye
CKOM
poOIeMbI
, HaBBIK
TCHEPUPO
BaHUSA U
odopmiteH
ust
coOcTBEH
HBIX HJICH,
HaBBIK
YBaXKHUTEI
BHOTO
OTHOILIEHU
K
qYKUM
uzesm,
odopmIteH
HBIM B
paborax
ApYrux
UCCIIeI0Ba
TEJEeH,
HaBBIK
yOJIUYHO
ro




BBICTYILIIE
HUSA TIepes
ayIuTOpH
eu,
aprymMeHT
WPOBaHUSA
51
OTCTauBaH
Hs CBOEH
TOYKH
3peHus;

4.3

Toxku B
Pa3IUYHBIX
cpenax

https://resh.edu.ru/subject/lesson/6294/start/49445/

Opranusa
s
megcTna
MOTHUBHPO
BaHHEIX U
3pyIAUPOB
aHHBIX
yqammxcs
HaJ UX
HeycIeBa
FOIITMMH
OJIHOKJIaC
CHHUKaMHU,
JIaroIIero
IIKOJIbHUK
am
COIMAIIbH
0
3HAUYNMBIN



https://resh.edu.ru/subject/lesson/6294/start/49445/

OTBIT
COTPYIHU
YecTBa U

B3aMMHOM
TTOMOIIIH;

Hroro no pazneny

58

Paznen 5.OU3NUYECKUN TIPAKTUKYM

duznueckuit
51
MPaKTUKYM

0

Hroro no pazneny

HazBanue MmoayJist

Pe3epBHOE Bpems

opraHuza
s
medcTBa
MOTHUBHPO
BaHHBIX U
SPYIUPOB
aHHBIX
yUaIuXxcs
HaJI UX
HEyCIeBa
IOIIMMHA
OJTHOKJIAC
CHHUKaMH,
JIAroIero
IITKOJIBHUK
am
COIMANIbH




0
3HAYNMBIN
OTIBIT
COTPYIHU
YecTBa U
B3aMMHOM
TTOMOIITH;

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

17

16




11 KVIACC

HaumenoBa | KoauvecTBo 4yacos
e HHe
pasjenos u Konrtpoa | IIpakTny BocnurarejbHblil
1| Be JuekTpoHHbIe (U PpOBBIE) 00pa3oBaTEIbHbIE PeCyPChl
/ TEM bHBIE ecCKHue KOMIIOHEHT
0 nporpamMmm ero padoTbl padoThI
bl
Paznen 1.2JIEKTPOJIUHAMUKA
MIPUBJICYCHUE
BHUMAaHUS
ITKOJILHUKOB K
[IEHHOCTHOMY
aCIeKTy
M3y4aeMbIX Ha
YpOKax sIBIICHUH,
OpraHu3anus ux
paboThI C
1.1 Maririioe 15 1 https://resh.edu.ru/subject/lesson/3806/start/46748/ FOIYHAsMOT 1a
rnoJje YPOKE COLIMAJIBHO

3HAYUMOU
nHpopManuen —
WHUIUUPOBAHUE €€
o0cyxIeHus,
BBICKa3bIBaHUS
YUaIIMMHCS CBOETO
MHEHUS TI0 ee
MOBOAY,
BBIPAOOTKHU CBOETO



https://resh.edu.ru/subject/lesson/3806/start/46748/

K HEU OTHOIIEHUS

1.2

DJieKTpomar
HUTHAas

HHAYKOUA

14

https://resh.edu.ru/subject/lesson/3806/start/46748/

-UHUIIMUPOBAHUE U
MOIJIEPIKKA
HCCJIEI0BATEIIbCKO
W IeATEIIbHOCTH
[ITKOJIbHUKOB B
pamKax
peaM3anuu UMu
WHIMBUTyTbHBIX
U TPYIIITOBBIX
HCCTIE0BATENBCKU
X IMPOEKTOB, YTO
JIACT MTKOJTbHAKAM
BO3MOYHOCTh
MPpUOOPECTH HABBIK
CaMOCTOSITEIHHOTO
pelieHus
TEOPETUYECKOMN
poOJIeMbl, HaBBIK
reHepUPOBAHUS U
ohopmIIeHHS
COOCTBEHHBIX
HeH, HaBBIK
YBOXHUTEIHHOTO
OTHOIICHHS K
qyKUM HJIESM,
0(hOpMIICHHBIM B
paboTax apyrux
HCcegoBaTeNe,
HABBIK MTyOJIIMYHOTO



https://resh.edu.ru/subject/lesson/3806/start/46748/

BBICTYIIJICHUSA
nepes ayauTOpHUeEH,
apryMeHTHPOBAHUA
U OTCTauBaHUA

CBOEU TOUKU

3pEHH.

Hroro no pazneny

29

Pazgen 2. KOJIEBAHUSA

N BOJIHBI

2.1

Mexannueck
nue
KOJIeOaHUsA

11

https://resh.edu.ru/subject/lesson/4907/start/78497/

HCI0JIE30B
aHue
BOCIIUTATEC
JIBHBIX
BO3MOYHO
cTe
coJiepKaH
ust
y4eOHOTO
npeaMera
qyepes
JIEMOHCTpa
117000)
JETSIM
IPUMEPOB
OTBETCTBE
HHOTO,
IpaxaaHCK
oro
MOBE/ICHUS



https://resh.edu.ru/subject/lesson/4907/start/78497/

MPOSIBIICHU
s
YEIIOBEKOJT
100U 1
nobpocepa
€YHOCTH,
qepe3
noaoop
COOTBETCT
BYIOIIUX
TEKCTOB
TUTSt
YTEHUS,
3aad JyIs
pereHus,
npoOIeMH
BIX
CUTYyaluid
JUISt
00CyXIeH
usi B
KJacce;

2.2

DnekrpoMar
HUTHBIE
KoJeOaHus

17

https://resh.edu.ru/subject/lesson/5903/start/46945/

HpUMEHEH
ue Ha
ypoKe
UHTEPAKTH
BHBIX
dopm
paboThI
yUaIXcs:



https://resh.edu.ru/subject/lesson/5903/start/46945/

MHTEJUICKT
yaJIbHBIX
urp,
CTUMYJIHP
VIOIIIUX
MO03HaBaTe
JTBHYIO
MOTHBAIN
10
IIKOJIEHUK
OB;
JIUCKYCCUU
, KOTOpBIE
JaroT
yUammcst
BO3MOYHO
CTb
npuoopect
U OTIBIT
BEJICHUS
KOHCTPYKT
HUBHOTO
JIIaJora;
IpyHIoBOI
paboThl
WIH
paloThI B
napax,
KOTOpbIE
ydar




IIKOJBHUK
0B
KOMAaHIHO
i pabote u
B3aHUMO/ICH
CTBHIO C

JIpyrumMu
JIETbMU;

2.3

MexaHndeck
He U
AJIEKTpOMar
HUTHBIE
BOJIHEI

11

https://resh.edu.ru/subject/lesson/3795/start/270796/https://resh.edu

.ru/subject/lesson/4913/start/47383/

MIPUMEHEH
He Ha
ypoke
WHTEPaKTH
BHBIX
bopm
paboThI
yYammxcs:
HHTEJUICKT
yaJbHBIX
urp,
CTUMYJIUP
YIOIINX
IMO3HABaTe
JIBHYIO
MOTHBAIH
3]
IIKOJIbHUK
OB;
JIUCKYCCUU
, KOTOpBIE
JIaroT



https://resh.edu.ru/subject/lesson/3795/start/270796/
https://resh.edu.ru/subject/lesson/3795/start/270796/
https://resh.edu.ru/subject/lesson/4913/start/47383/

y4aIuMcst
BO3MOKHO
CTh
npuoopect
Y OTIBIT
BEJICHUS
KOHCTPYKT
WBHOTO
JIMasora;
IPYIIIOBOMN
paboThI
WIu
paboTHI B
napax,
KOTOpbIE
y4ar
IIKOJIBHUK
OB
KOMaH/THO
i pabote u
B3auMOeH
CTBHIO C
JIPYTUMH
JETbMH,

2.4

OnTuka

29

https://resh.edu.ru/subject/lesson/3843/start/270825/

-UHULIMMPOBAHUE U
MOIIEPKKA
HCCIIEIOBATEIIHLCKO
U IeITEeIbHOCTHU
IIKOJBbHUKOB B
paMKax



https://resh.edu.ru/subject/lesson/3843/start/270825/

peaM3anuu UMu
WHINBUIYaIbHBIX
U TPYIIIOBBIX
MCCIIE0BATENbCKU
X MPOEKTOB, UTO
JACT IMIKOJIbHUKAM
BO3MOYHOCTh
MPUOOPECTH HABBIK
CaMOCTOSITEILHOTO
pelIeHus
TEOPETUYECKOMN
poOJIEMBI, HABBIK
TeHEPUPOBAHHUS U
ohopmIIeHHS
COOCTBEHHBIX
HAaeH, HaBBIK
YBaXUTEIHLHOTO
OTHOIIEHHUS K
qYKUM HJIEM,
0(OpPMIICHHBIM B
paboTax Apyrux
HCcIIefoBaTelIeH,
HABBIK MTyOJIIMYHOTO
BBICTYILICHUS
nepes ayIuTopueH,
apryMEeHTHUPOBAHUS
U OTCTauBaHUs
CBOEH TOUKHU
3peHus.




Uroro mo paznueny 68

Paszea 3.0CHOBBI CIIEITUAJIbHOM TEOPUU OTHOCUTEJBbHOCTH

3.1 S;IE)OBH 6 1 1 https://resh.edu.ru/subject/lesson/5907/start/48231/

MIPUBJICUCH
ue
BHUMAaHHMS
HIKOJIBHUK
OB K
IIEHHOCTHO
My
aCTIeKTy
H3y94aeMbl
X Ha
ypokax
SIBJICHUI,
opraHu3ail
U UX
paboTHI €
oJIy4aem
O Ha
ypoke
COLIMAJIBHO
3HAYMMOM
nHpopMmar
nel —
WHULITUPO
BaHUE ee
o0OcyxXIeH
us,
BBICKA3bIB



https://resh.edu.ru/subject/lesson/5907/start/48231/

aHUs
YUYalIMMUC
sl CBOETo
MHEHUS 10
ee MoBOAY,
BbIPA0OTK
U CBOETO K
HEU
OTHOILIEHU

E

Hroro no pazneny

6

Paznen 4. KBAHTOBAS

OPU3UKA

4.1

Kopnyckyinst
pHO-
BOJIHOBOM
Tyaan3M

16

https://resh.edu.ru/subject/lesson/3853/start/48173/

-pUBJICYECHHE
BHUMaHHUs
IIKOJIbHUKOB K
LICHHOCTHOMY

M3y4aeMbIX Ha
YpOKax sIBJICHUH,
OopraHu3anus ux
paboThI C
MoJIy4aeMou Ha
YpOKE COIHAILHO
3HAYUMOU
uHpopManuei —
MHUIMMPOBAaHUE €€
obcyxaeHus,
BBICKa3bIBAHUS
YUaIIUMUCS CBOETO



https://resh.edu.ru/subject/lesson/3853/start/48173/

MHEHUS 110 €€
MOBOJ1Y,
BBIPAOOTKHU CBOETO
K HEll OTHOIIICHUS;

4.2

dusuka
aroma

https://resh.edu.ru/subject/lesson/3910/start/48347/

NpUMEHCHHE Ha
ypOKe
UHTEPAKTHBHBIX
¢dbopMm paboThI
YUaIIAXCSL:
HUHTEJUIEKTYaIbHBIX
urp,
CTHUMYJTUPYIOIIHX
M03HABATEIBHYIO
MOTHBAIUIO
IIKOJIBHUKOB;
JIUCKYCCHUH,
KOTOPBIE TAI0T
yUaIuMcst
BO3MO>KHOCTh
pUOOPECTH OIIBIT
BEJICHUS
KOHCTPYKTUBHOTO
JIaJIora;
IPYIIIOBON pabOTHI
WU paboTHI B
napax, KOTopble
y4aT IIKOJIbHUKOB
KOMaHJHOU paboTe
Y B3aUMO/ICHCTBHUIO
C IpYTMMU JI€ThMHU;



https://resh.edu.ru/subject/lesson/3910/start/48347/

-BKJIIOUCHUE B
YPOK UTPOBBIX
poLenyp,
KOTOpbIE
IIOMOTaIOT
MOJIEPKATh
MOTHBAIHIO JeTeH
K IMOJyYEHUIO
3HAHHMH,
HaJIAKMUBAHHIO
MMO3UTHUBHBIX
MEKJIMIHOCTHBIX
OTHOIIICHUH B
KJiacce, HOMOTal0T
YCTaHOBJICHHUIO
JI0OpOKENNaTeIbHO
i atmMmocepsl BO
BpeMs YpOKa,

4.3

dusnka
aTOMHOTO
siipa u
3JIEMEHTapH
BIX YaCTHI]

https://resh.edu.ru/subject/lesson/5845/start/151635/

-HCIOJIb30BaHHE
BOCIIUTATEIbHBIX
BO3MOJKHOCTEH
CoIepIKaHUS
yueOHOTO
IpeaMeTa uepes
JIEMOHCTPAITHIO
JETSIM TIPUMEPOB
OTBETCTBECHHOTO,
IPaxaaHCKOTO
IIOBEICHMUS,
MPOSIBIICHUS



https://resh.edu.ru/subject/lesson/5845/start/151635/

YEJIOBEKOJIIOOUS 1
no0OpocepaedHoCTr
, uepes nmoaoop
COOTBETCTBYOIIHX
TEKCTOB IS
YTCHHUS, 33]1a9 JISI
pelieHus,
MPOOJIEMHBIX
CUTYyalMi s
00CYXICHUS B
KJacce;

Hroro no pazneny

29

Paznea 5.29JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKH

DJIEeMEHTBI
aCTPOHOMHUU
51| n
acTpopu3nuK
u

13

https://resh.edu.ru/subject/lesson/3918/start/48521/

pUMEHEHHE Ha
ypoKe
MHTEPAKTUBHBIX
dhopm paboThI
yUaITIXCS:
MHTEIJICKTYaIbHBIX
urp,
CTUMYIUPYIOIIUX
II03HABaTEJIbHYIO
MOTHBALIUIO
IIKOJIEHUKOB;
JUCKYCCUH,
KOTOpBIE JIAl0T
yyaluMmcs
BO3MO’KHOCTh
nproOpeCTH OIBIT



https://resh.edu.ru/subject/lesson/3918/start/48521/

BEJICHUS
KOHCTPYKTUBHOTO
JIAaJIora;
IpyNIoBoi paboThl
UM paboTHI B
napax, KOTopble
y4ar MKOJIbHUKOB
KOMaHJHOU paboTe
M B3aUMOICHCTBHUIO
C IPYTUMHU JCThbMU;
-BKJIFOUCHUE B
YPOK UTPOBBIX
poueayp,
KOTOpBIC
ITOMOTal0T
MOJIePKaTh
MOTHBAIHIO IeTeH
K ITOJTYyYEHUIO
3HAHHMH,
HaJIAXKMBAHHIO
ITO3UTHUBHBIX
MEKJIMIHO CTHBIX
OTHOIIICHUM B
KJIacce, IOMOTaloT
YCTaHOBJICHUIO
JI0OpOKENIaTeILHO
it atMocdepsl BO
BpeMs YpOKa;

Hroro no pasaeny

13




Pazzen 6. OU3NUYECKUN IIPAKTUKYM

6.1 DOusnvecKui 0 0
MPAKTUKYM
Wroro mo pazueny 0

Paznea 7.0bOBIIAIOIIEE IOBTOPEHUE

Cucrematns
anys u
000011IeHNE
MPeAMETHOT
0
COJICpKaHUS
M OIbITa

7.1 | nesTenpHOCT 15
u,
npuooOpeTeH
HOTO TPU
W3Y4YEeHUU
Kypca
¢uzuku 10 —
11 xmaccoB

OpraHu3ail
ust
medcTna
MOTHBHPO
BaHHBIX U
3pyaupoBa
HHBIX
y4armxcs
HaJ UX
HeycIeBa
FOIITMMM
OJTHOKJIACC
HUKaMHU,
JTaroIIero
IIKOJIbHUK
am
COIIMAILHO
3HAYUMBIN
OIIBIT
COTPYIHUY
ecTBa u
B3aMMHOM
ITOMOIIIH;




Hroro no pazneny

15

PesepBHOE Bpems

10

opraHu3ail
Hst
medcerBa
MOTHBHPO
BaHHBIX U
SpYyaUpoOBa
HHBIX
yYaIuxcst
HaJ UX
HEeycTeBa
FOIIUMH
OJTHOKJIACC
HUKaMHU,
JIaIOIIETO
IIKOJBHHK
aMm
COLIMAJIBHO
3HAYHUMBIN
OIIBIT
COTPYIHUY
eCTBa U
B3aHMHOM
ITOMOIIIY;

OBILIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

17

16







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne

~

Tema ypoka

KoaunuecTBO 4acoB

Be | Konrpo | IIpakTn
er JIbHbIE yecKkHne
0 padoTbl | padoTHI

DJeKTpoHHbIe HH(POBbIe 00pa3oBaTebHbIE PeCypChl

dusnka —
(GbyH1aMeHTaJIbH
ast HayKa o
npupoae. UTh
Ne 3

https://resh.edu.ru/subject/lesson/5894/start/90071/

Hayunsrit Meton
MO3HAHUS U
METOIbI
HCCIICI0BAHUS
(hU3UIECKUX
SIBJICHUI

https://resh.edu.ru/subject/lesson/5894/start/90071/

DKCIEPUMEHT U
TEeopHusl B
mporecce
MO3HAHUS
MIPUPOIBI.
HaOmronenue u
IKCIIEPUMEHT B
¢uznke

https://resh.edu.ru/subject/lesson/5894/start/90071/

Crioco0s1
HU3MepeHust

https://resh.edu.ru/subject/lesson/5894/start/90071/



https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/5894/start/90071/

buznuecKkux
BEJIMYUH

AbcomoTHas 1
OTHOCHUTEIIbHAS
MTOTPEITHOCTH
U3MEpPEHUN
(bu3UIeCKUX
BEJTUYHH

https://resh.edu.ru/subject/lesson/5894/start/90071/

Jlaboparopnas
paborta Ne 1
"U3mepenue
CHUJIbI TOKA U
HAIIps>KCHUA B
Lenu
MTOCTOSIHHOTO
Toka . UTBb Ne 3

MoaenupoBanue
B ¢usuke. Posb
1 MeCTO (PU3BHKHU
B
hopmMupoBaHUHT
COBpPEMEHHOM
Hay4yHOU
KapTUHBI MUDA,
B IIPaKTUYECKOMN
JeSITeNbHOCTH
Ioaen

MexaHnueckoe
JIBYDKEHHE.

https://resh.edu.ru/subject/lesson/6287/start/46887/



https://resh.edu.ru/subject/lesson/5894/start/90071/
https://resh.edu.ru/subject/lesson/6287/start/46887/

Cucrema
oTCcUeTa.
OTHOCHTENILHOC
Tb
MEXaHUIECKOTO
JIBUKCHUS.
[Ipssmas u
obOpatHas
3aJa4n
MEXaHUKH

Pannyc-Bexrop
MaTepuaibHON
TOYKH, €T0
MIPOEKIINU Ha
OCH KOOpJMHAT.
Tpaektopusi.
[Tepemenienue.
Cxkopocts. Ux
MIPOEKLIUU Ha
OCH KOOpJUHAT

https://resh.edu.ru/subject/lesson/6287/start/46887/

10

PaBHOMepHOE
MPSMOJIMHEHHOE
JBUKEHHUE.
I'paduaeckoe
OIMCaHue
PaBHOMEPHOTO
MIPSAMOIUHENHOT
O JIBI>KCHUS

https://resh.edu.ru/subject/lesson/6287/start/46887/

11

Croxenue

https://resh.edu.ru/subject/lesson/6287/start/46887/



https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/
https://resh.edu.ru/subject/lesson/6287/start/46887/

MEepEMENIEHUN U
CKOpPOCTEH.
Pemenne 3amau

12

HepasnomepHnoe
JIBUKECHHUE.
MrHoBeHHast
CKOpOCTb.
Yckopenue.
[IpssmonmHeEHOE
JBUKEHHE C
MTOCTOSIHHBIM
YCKOpEHUEM

https://resh.edu.ru/subject/lesson/3721/start/160133/

13

I'padmueckoe
OTHCaHue
MPAMOJIMHEHHOT
O JIBUYKEHUS C
MTOCTOSIHHBIM
YCKOpEHUEM

https://resh.edu.ru/subject/lesson/3721/start/160133/

14

CBoOogHoe
najcHue.
Yckopenue
CBOOOHOTO
nageHus.
3aBHCHMOCTH
KOOP/HMHAT,
CKOPOCTH,
YCKOpPEHUSs OT
BPEMEHU U UX
rpaduxu

https://resh.edu.ru/subject/lesson/3721/start/160133/



https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3721/start/160133/

15

JIBr>keHue Tena,
OpOIIIEHHOTO
HOJT YTJIOM K
TOPH30HTY

https://resh.edu.ru/subject/lesson/3721/start/160133/

16

KpuBosmnelinoe
JIBUKECHHE.
JIBr>xeHue no
OKPYXHOCTH.
VYriosas u
JIMHEWHAs
CKOpOCTb.
[Tepnon n
4acToTa.
entpocTpemur
€JIBHOE U
IIOJIHOE
YCKOpEHHUE

https://resh.edu.ru/subject/lesson/3711/start/47122/

17

JlabGopaTopHas
pabota Ne 2
"U3yuenue
HEpaBHOMEPHOT
O JIBUYKEHUSI C
LENbI0
onpeeneHus
MT'HOBEHHOM
ckopoctu". UTh
Ne 3

18

JlaGopaTopHas
pabora Ne 3



https://resh.edu.ru/subject/lesson/3721/start/160133/
https://resh.edu.ru/subject/lesson/3711/start/47122/

"Usmepenue
YCKOPEHHUS MIPU
MIPSMOJIMHETHOM
PaBHOYCKOPEHHO
M JIBIYKEHUU TI0
HAKJIOHHOMN
mockocTu".
UTB Ne 3

19

JlaGoparopHas
paborta Ne 4
"U3mepenue
YCKOpEHUS
CBOOOHOTO
TAJICHHSI TIPH
MTOMOIIU
aHaJIOTOBBIX U
nuQpoBHIX
M3MEPUTENbHBIX
npudopos". UTh
Ne 3

20

O06o00maromuii
YPOK 110 TeME
"Kunemaruka".
Pemenue 3amau.

21

KonTposbHas
pabota Ne 1 o
TeMe
"Kunemartuka"

22

[lepBb1if 3aK0H

https://resh.edu.ru/subject/lesson/6286/start/47238/



https://resh.edu.ru/subject/lesson/6286/start/47238/

HrrotoHna.
NuepuuanbHbie
CHCTEMEI
OTCUETA.
[TpunIMI
OTHOCHTEIBHOCT
u ['annies.
HeunepuunanbHsl
€ CUCTEMBI
oTcuéra

23

Curna.
PaBHOn1€liCTBYIO
mas cuJa.
Bropoii 3akoH
Hprotona.
Macca

https://resh.edu.ru/subject/lesson/4717/start/270738/

24

Bsaunmopelicteu
e ten. Tperuit
3akoH Hprotona

https://resh.edu.ru/subject/lesson/4717/start/270738/

25

[Tpuniun
CYNEPHO3UIUU
cui. Pemenue
3aJ1a4 Ha
MPUMEHEHHUE
3aKOHOB
HeroTona

https://resh.edu.ru/subject/lesson/4717/start/270738/

26

3akoH
BCEMHUPHOTO
TATOTEHUSL.

https://resh.edu.ru/subject/lesson/4718/start/47325/



https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4717/start/270738/
https://resh.edu.ru/subject/lesson/4718/start/47325/

OKBUBaJICHTHOCT
b
TPaBUTAIMOHHO
1 1 THEPTHOU
MaccChl

27

Cuiia TSOKeCTH |
YCKOpEHUE
CBOOOHOTO
mageHust

https://resh.edu.ru/subject/lesson/4718/start/47325/

28

JBr>xenue
HeOECHBIX Tel U
nX
HCKYCCTBEHHBIX
CITYTHUKOB.
[TepBas
KOCMHYECKast
CKOpOCTb.
3aKOHEBI
Kennepa

29

Cuna
YIPYroCTH.
3axoH ['yka. Bec
Tena

https://resh.edu.ru/subject/lesson/4721/start/47472/

30

Cuna TpeHusl.
IIpupona n
BHJIBI CUJT
TPEHMUS.
JIBr:keHue B
YKUJIKOCTH U Tas3e

https://resh.edu.ru/subject/lesson/6289/start/47531/



https://resh.edu.ru/subject/lesson/4718/start/47325/
https://resh.edu.ru/subject/lesson/4721/start/47472/
https://resh.edu.ru/subject/lesson/6289/start/47531/

C YUETOM CHUJIBI
COIIPOTUBJICHHUA
cpelsbl

31

[aBiienue.
I'mppocraTnyeck
0€ J1aBJICHUE.
Cuna Apxumena

32

JlaGoparopHas
pabota Ne 5
"[IpoBepka
TUTIOTE3bI O
HE3aBUCHMOCTH
BpEMEHHU
TIBUKCHUS
Opycka 1o
HaKJIOHHOH
IJIOCKOCTH Ha
3aJlaHHOE
paccTtosiHue oT
ero maccel".UTH
Ne 3

33

JlaGopaTopHas

pabota Ne 6

n
Hccnenosanne

3aBUCHMOCTHU

CHJI YIIPYTOCTH,
BO3HUKAIOIINX B

IPY)XHUHE U
PE3NHOBOM




oOpasiie, OT ux
nepopmarun’.
HUTB Ne3

34

JlaGopaTopHas
pabota Ne 7
"UccnenoBanue
TIBUKCHIS
Opycka 1o
HaKJIOHHON
TUTOCKOCTH C
nepeMeHHBIM
ko3¢ duLmeHTOM
Tpenus". UTh
Ne3

35

AOGCOIOTHO
TBEp0E TeJO.
[ToctynarensHoe
U BpalarejabHoe
JIBUKCHHE
TBEpAOro Tena

36

MoOMEHT CHJIBI
OTHOCHTEIBHO
OCH BpAIlICHHUS.
IInedo cumbl

https://resh.edu.ru/subject/lesson/4720/start/270767/

37

CnoxxeHue cui,
MPUIOKEHHBIX K
TBEPAOMY TEIly.
Lentp Taxectu
Tena. Y cloBus

https://resh.edu.ru/subject/lesson/4720/start/270767/



https://resh.edu.ru/subject/lesson/4720/start/270767/
https://resh.edu.ru/subject/lesson/4720/start/270767/

paBHOBECHS
TBEPAOTO TENA.
Bunasr
paBHOBECHS

38

JlaGopaTopHas
pabota Ne 8
"UccnenoBanue
YCIOBHI
paBHOBECHS
TBEPIOTO TeJa,
HMMEIOIIETO OCh
BpaleHus'".
HUTB Ne 3.

39

Pemrenue 3agau
10 TEME

" JlmHaMuKa.
Craruka
TBEpAoro Tena'.

40

KonTposbnas
pabota Ne 2 o
TeMe

" JlmHaMuKa.
Cratuka
TBepaoro Tena'"

41

Nmnynsc
MaTepuanbHOU
TOYKH, CUCTEMBI
MaTepuaabHbIX
Touek. LleHTp

https://resh.edu.ru/subject/lesson/5895/start/138339/



https://resh.edu.ru/subject/lesson/5895/start/138339/

Macc CUCTEMBbI
MaTCpHaJIbHBIX
touek. Teopema
O IBUXKXCHUU
LIEHTpa Macc

42

Nmmynbe cuitbt
U U3MEHEHUE
HMITYJIbCA TeJa.
3aKoH
COXpaHEeHUs
VMITYJIBCA.
PeaktuBHOE
JBUKEHHE

https://resh.edu.ru/subject/lesson/4719/start/8645/

43

MomeHT
HMMITYJIbCA
MaTepuaibHOI
TOYKH.
[IpencraBnenue
0 COXpaHCHUH
MOMEHTA
HMMITYJIbCA B
HEHTPaIbHBIX
MOJIAX

https://resh.edu.ru/subject/lesson/5895/start/138339/

44

Pemenue 3amau
1o Teme "3aKoH
COXpaHEHUs
nMmIyiasca'

https://resh.edu.ru/subject/lesson/5895/start/138339/

45

PaboTa cuiel Ha
MaJIOM U Ha

https://resh.edu.ru/subject/lesson/6290/start/197453/



https://resh.edu.ru/subject/lesson/4719/start/8645/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/5895/start/138339/
https://resh.edu.ru/subject/lesson/6290/start/197453/

KOHEYHOM
nepeMeIIeHu .
I'paduueckoe
MpeJCTaBICHNUE
pabOThI CHITHI.
MomHocTs
CHJTBI

46

Kunernueckas
SHEPTHS.
Teopema 06
H3MEHEHUHN
KUHETHYECKOM
SHEPTHH
MaTepuaibHON
TOYKH

https://resh.edu.ru/subject/lesson/6290/start/197453/

47

TloTennmansHEIE
i
HEMOTEHINAIbH
BI€ CHJIBIL.
IloTenmansHas
sHeprus. Bropas
KOCMHYECKas
CKOPOCTH

https://resh.edu.ru/subject/lesson/6290/start/197453/

48

Tpetbs
KOCMHYECKas
ckopocTb. CBA3b
paboThI
HEMOTEHUUAJIbH
BIX CHJI C



https://resh.edu.ru/subject/lesson/6290/start/197453/
https://resh.edu.ru/subject/lesson/6290/start/197453/

H3MEHEHHEM
MEXaHHYECKOM
SHEpPruu
CHCTEMEI TeJl.
3aKkoH
COXpaHEHUS
MEXaHNYEeCKOM
SHEpPruu

49

Yupyrue n
HEYIpyrue
CTOJIKHOBEHHUS.
YpaBHeHue
bepnynnu qns
WJIeabHOMN
KUJIKOCTH

50

JlabopaTopHas
pabota Ne9
"Onpenenenue
paboTHI CHITBI
TpEHUs MpHU
JIBHKEHUH Tea
110 HAaKJIOHHOH
miockoctu" . UT
BNe 3.

51

KonTposbHas
pabota Ne 3 mo
TeMe "3aKOoHBI
COXpaHEHUs B
MexaHuke"




52

PazButne
MPEJICTaBICHUN
0 MPUpPOJIe
TEILJIOTHI.
OcHoBHEIC
IIOJIOKCHUS
MKT

Aunbdysns.
bpoyHoBckoe
JBUKECHUE

https://resh.edu.ru/subject/lesson/4722/start/47800/

53

Crpoenue
ra3z000pa3HbIX,
KUNIKUX U
TBEPJIBIX TEIL.
Xapakrep
NBUKEHUS U
B3aMOJECHCTBUSA
4acTHUIl
BEIECTBA

https://resh.edu.ru/subject/lesson/4722/start/47800/

54

Macca u
pasMepbl
MOJIEKYI
(aToMOB).
KommuectBo
BEIIECTBA.
ITocTostnaas
ABoraapo

55

Temmeparypa.
Tennosoe



https://resh.edu.ru/subject/lesson/4722/start/47800/
https://resh.edu.ru/subject/lesson/4722/start/47800/

paBHOBECHE.
Tkana [enbcust

56

Pemenne 3amau
mo teme "
OcHoBHEIC
TOJIOKEHHUS
MKT.
XapakTepucTuK
1 MOJIeKyn".

57

WneanbHbIil ras.
T"a30BEIE 3aKOHEI

58

YpaBHeHue
MenneneeBa-
Knaneiipona.
Pemrenue 3agau

59

AOcoroTHas
TeMreparypa.
3akoH JlanpToHA

60

N3omporieccel B
HJIeaJIbHOM Ta3e
C MOCTOSIHHBIM
KOJIHNYECTBOM
BeEIIECTBA

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

61

I'paduaeckoe
MPEJCTaBICHHUE
U30TPOIIECCOB:
u3oTepma,
n30X0pa,
nu3obapa

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



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

62

OcHoBHOE
ypaBHenue MKT

https://resh.edu.ru/subject/lesson/6291/start/15491/

63

Pemenue 3amau
"OcHoBHOE

ypaBHEHUE
MKT".

64

CBs3b
a0COJIFOTHOM
TeMIIepaTyphl
TepMOJUHAMUYE
CKOM CHCTEMBI
CO cpeaHen
KHHETHYECKOH
SHEprueu
MOCTYNaTEIbHOT
0 TEIJIOBOTO
NIBIDKEHUSA €€
YaCTHI]

https://resh.edu.ru/subject/lesson/5898/start/15462/https://resh.edu.ru/subject/lesson/5898/st

art/15462/https://resh.edu.ru/subject/lesson/5898/start/15462/

65

JlabopaTopHas
pabota Nel0"
N3yuenue
M30TEPMHUYECKOT
o mporecca'.
UTB Ne 3.

66

O06006111EHNE U

CHCTEeMaTH3aIus
3HAHUM T10 TeME
"OcHoBsl MKT"

67

KoHnTponbsHas



https://resh.edu.ru/subject/lesson/6291/start/15491/
https://resh.edu.ru/subject/lesson/5898/start/15462/https:/resh.edu.ru/subject/lesson/5898/start/15462/https:/resh.edu.ru/subject/lesson/5898/start/15462/
https://resh.edu.ru/subject/lesson/5898/start/15462/https:/resh.edu.ru/subject/lesson/5898/start/15462/https:/resh.edu.ru/subject/lesson/5898/start/15462/

pabora Ne 4 o
Teme "OCHOBBI
MKT"

68

TepmonnHamuue
CKas CHCTeMa.
3ananue
BHEIITHUX
ycnoBuit aiis TJ1
CUCTEMBI.
Buemnue n
BHYTPEHHHE
rapameTpsl.
[Tapamerpsr T/]
CUCTEMBI KaK
CpelHue
3HAYEHUS
BEJINYUH,
OTMCBIBAIOLIUX
e€ Ha
MHKPOCKOIINYEC
KOM YpOBHE

https://resh.edu.ru/subject/lesson/5897/start/150904/

69

Hynesoe nauano
TEPMOIMHAMUKHU

CamonpousBoJib
Has penakcanus
T]I cuctemsl k
TEIIOBOMY
PaBHOBECHIO



https://resh.edu.ru/subject/lesson/5897/start/150904/

70

Moenb
HJICAILHOTO r'a3a
B
TEPMOJUHAMUKE.
YcmoBus
MIPUMEHUMOCTHU
3TOM MOJEITH

71

YpaBHeHue
Menneneea-
Kianelipona u
BBIpA)KEHUE JUTS
BHYTPECHHEMN
SHEepruu

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

72

Bripaxkenue mis
BHYTpPEHHEU
SHEPTHH
O0JIHOATOMHOTIO
HJI€aIbHOTO
rasa.
KBasucraruueck
He U
HECTATHYECKHUE
MPOIIECCHI

73

DneMeHTapHas
pabota B
TepPMOJUHAMUKE.
Brruncienune
paboThI 10

rpaduky



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

npoiiecca Ha pV-
ararpamme

74

Termmonepenaya
KaK c1moco0
W3MEHEHUS
BHYTPECHHEU
sHepruu T[]
CUCTEMBI 0€3
COBEPILICHUS
paboThl

75

Kousexmus,
TETUIONPOBOIHO
CTh, U3JTy4YECHHE

76

KommuectBo
TEIUIOTHI.
TenmoéMKOCTh
Tena. YaennHas
U MOJISIpHast
TENI0EMKOCTH
BEIIIECTBA.
VnenpHasa
TEIUIoTa
CropaHus
TOIUIMBA

77

Pacuér
KOJIMUECTBA
TEIUIOTHI ITpU
Terioneperaye

https://resh.edu.ru/subject/lesson/5897/start/150904/

78

[Tousarue 00

https://resh.edu.ru/subject/lesson/4723/start/15578/



https://resh.edu.ru/subject/lesson/5897/start/150904/
https://resh.edu.ru/subject/lesson/4723/start/15578/

aanabaTHOM
rnpouecce.
[TepBrlit 3aK0H
TEPMOIUHAMUKH

79

KonunuectBo
TEIJIOTHI U
pabora Kak
MephI
W3MEHEHUs
BHYTPECHHEMN
SHEPTHH
TepMOJUHAMUYE
CKOM CHUCTEMBI
CUCTEMBI

https://resh.edu.ru/subject/lesson/4723/start/15578/

80

Btopoii 3akoH
TEPMOAMHAMUKHI
TSt
PaBHOBECHBIX U
HEPaBHOBECHBIX
MIPOIIECCOB.
Heob6parumocth
MIPUPOTHBIX
POIIECCOB

81

ITpuHIMITEL
IEUCTBUS
TEIUIOBBIX
maruH. KITJ]

https://resh.edu.ru/subject/lesson/3763/start/160222/

82

MaxkcumanbHoe
3naueHue KIIJI.

https://resh.edu.ru/subject/lesson/3763/start/160222/



https://resh.edu.ru/subject/lesson/4723/start/15578/
https://resh.edu.ru/subject/lesson/3763/start/160222/
https://resh.edu.ru/subject/lesson/3763/start/160222/

Huxn Kapuo

83

Pemenune 3amau
"Pacuer KIIJ{
TEMIOBBIX
MamuH"

https://resh.edu.ru/subject/lesson/3763/start/160222/

84

OKOJIOTHYECKHE
ACIICKThI
HCIIOJIL30BaHUS
TEIUIOBBIX
JIBUTATEJIEH.
TenmoBoe
3arpsi3HEHUE
OKpyKarouen
cpenpl

85

Pemrenue 3agau
110 TEME
"TepmoarHaAMUK

a

86

JlabGopaTopHas
pabora Ne 11
"U3mepenue
yIEIbHOU
TerioeMKocTu".
UTB Ne 3.

87

O06006111EHNE U
CHCTEeMaTH3aIus
3HAHUM T10 TEME
"TepmoauHaAMUK
a. TemnmoBkie



https://resh.edu.ru/subject/lesson/3763/start/160222/

MAaIuHb"

88

KontposbHas
pabora Ne 5 o
TEME
"TepMoaMHAMUK
a. TeruoBble
MaIuHb!"

89

[Tapoo6pazoBan
ue u
KOH/ICHCAITHSI.
Ucnapenue n
KHTICHUE.

VY nenbHas
TeIuIoTa
nmapooOpa3oBaHH
s

https://resh.edu.ru/subject/lesson/4740/start/15520/

90

Hacermennsie u
HEHACHIIIEHHBIE
Maphl.
KauecTBennas
3aBHCHMOCTD
IUIOTHOCTH H
JaBJICHUS
HACBIIEHHOTO
mnapa ot
TEeMIIepaTyphl,
X
HE3aBUCUMOCTD
OoT 00BEMa



https://resh.edu.ru/subject/lesson/4740/start/15520/

HACBIIIIEHHOTO
napa.
3aBHUCUMOCTD
TEeMITepaTypbl
KHIIEHUS OT
IABJIEHUS B
KUIKOCTH

91

Bnaxa0CTB
BO3/IyXa.
AOcomoTHas u
OTHOCHUTEIbHAS
BJIQYKHOCTBH

92

Pemenue 3agau
"HacrIleHHbIe U
HEHACKIIIICHHBIC
napser"

93

Teépnoe Teno.
Kpucrannnueck
re u aMopdHbIC
Tena.
AHM30TpOTIHS
CBONCTB
KpHUCTAILJIOB

94

IInaBnenue u
KpUCTaJUIU3aLMs
. YaenbpHas
TEIJI0Ta
IUIABJICHMS.
Cybnumarus




95

Hedopmariuun
TBEPIOIO Tena.
Pactsxenne n
cxarue. CaBur.
Monyne FOHnra.
[Ipenen ynpyrux
nedopmaruit

96

TenmoBoe
pacuupenue
JKUIKOCTEN U
TBEPABIX TEI.
AHTrapMOHU3M
TEIUIOBBIX
KoneOaHuit
YaCTHI]
BEIIECTBA

97

[IpeobpazoBanu
€ SHEPI'HH B
(hazoBBIX
nepexoaax

98

YpaBHenue
TEIJIOBOTO
OanaHca

99

Pemenue 3amau
Ha ypaBHEHUE
TEIJI0BOTO
OanaHca.

10

IToBepxHOCTHOE
HAaTSDKECHHUE.




Kanwuisspaeie
SIBJICHUSL.
JaBieHnue o
HCKPHUBIICHHOU
ITIOBEPXHOCTHIO
KUJKOCTH.
dopmyna
Jlamutaca

10

Jlaboparopnas
pabota Nel2
"U3mepenue
MOTyISt
IOnra".UTh Ne
3.

10

O06o01menue u
CHCTEMAaTH3alHs
3HAHHH 10 TEME
"ArperartHbie
COCTOSIHHS
BEIIECTBA.
®da3oBbBIe
nepexomnl"

10

KonTposbHas
pabota Ne 6 o
TeMe
"ArperaTHble
COCTOSIHUS
BEIIECTBA.
®da3oBbIe




nepexoinr"

10

DnekTpusarus
TENI U €€
MIPOSIBJICHUSI.
DnexTpuyecKui
3apsa. JBa Buma
AIIEKTPUYECKHUX
3aps/oB.
[TpoBoHMKH,
JVDTICKTPUKU U
MOJIYTIPOBOIHUK
"

https://resh.edu.ru/subject/lesson/6293/start/160282/

10

DneMeHTapHBbII
AIEKTPUUECKUI
3apsj. 3aKOH
COXpaHEHHUS
AIIEKTPUYECKOTO
3apsiaa

https://resh.edu.ru/subject/lesson/6293/start/160282/

10

Bsaumoneiicteu
€ 3apsIoB.
Toueunsie
3apsbl. 3aKOH
Kynona

https://resh.edu.ru/subject/lesson/6293/start/160282/

10

Pemenue 3amau
Ha 3aKOH
Kyinona.

10

DnexTpuyecKkoe
noie. Ero
JIENCTBUE Ha



https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/6293/start/160282/
https://resh.edu.ru/subject/lesson/6293/start/160282/

NEKTPUUECKHUE
3apsiabl

10

Hanpsxénnocts
INEKTPUYECKOTO
nioJtst. [TpoOHbIH
3apsn. JIuaum
HANPSKEHHOCTH
ANEKTPUIECKOTO
IOJIS1.
OnHopoaHOE
ANEKTPUIECKOE
rnoJje

https://resh.edu.ru/subject/lesson/5899/start/48723/

11

IToTenmmanbpHOC
Thb
AIEKTPOCTATHYE
CKOT'0 TTOJIS.
PasHocTh
MMOTCHIIHAIOB 1
HanpsHKEHUe

https://resh.edu.ru/subject/lesson/5899/start/48723/

11

IloTenmansHas
SHEprus 3apsjia
B
3JIEKTPOCTaTHYE
CKOM IIOJIE.
IloTrenmuan
ANEKTPOCTATUYE
CKOTI'0 IOJIS

https://resh.edu.ru/subject/lesson/5899/start/48723/

11

Cas3p
HaIpsHKEHHOCTH

https://resh.edu.ru/subject/lesson/5899/start/48723/



https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/5899/start/48723/

MOJISL U Pa3HOCTH
IIOTECHIIAJIOB
TSt
ANEKTPOCTATUYC
CKOTO TI0JIsI

11

[TpunIMn
CyNEePHO3UIUN
BIEKTPUYECKUX
moJIeH

11

Pemenue 3agau
" ITpuHun
CyNEePHO3UIUN
ANMEKTPUIECKUX
moyei"

11

ITone ToueyHnoro
3apsiga. [lone
PaBHOMEPHO
3apsKEHHOU

chepsl

11

[Tone
PaBHOMEPHO
3apsKEHHOTO 110
00BEMY 11apa.
[Tose
PaBHOMEPHO
3apsKEHHOU
0eCKOHEeUHOU
MIJIOCKOCTH

11

IIpoBogHMKH B




ANEKTPOCTATUYE
CKOM IIOJIC.
VYcaoBue
paBHOBECHs
3aps/I0B

JIMDIIEKTPUKHU U

11 MOJTYTIPOBOTHHUK
3 U B
ANEKTPOCTATUYE
CKOM TIOJIE
Konpgencarop.
DNeKTPOEMKOCT
L1 b KOHHer:aTOpa' https://resh.edu.ru/subject/lesson/3753/start/48777/
9 DNEeKTPOEMKOCT
b IUIOCKOTO
KOHJIGHCaTopa
12 [TapannensHOE
0 COCIUHCHHE
KOHJICHCATOPOB
12 IlocnenoBsarenn
1 HOE€ COCIMHCHUE
KOHJICHCATOPOB
12 DHeprus
5 3apSHKEHHOTO
KOHJICHCAaTopa
Pemenune 3amau
12 | "KonueHcaTopsl
3 U UX

COeqUHEHU. JHE



https://resh.edu.ru/subject/lesson/3753/start/48777/

prus
3apsHKEHHOTO
KOHJIeHcaTopa"

12

JBr>xenue
3apsKEHHOU
YacCTHUIIbI B
OJIHOPOJIHOM
BIEKTPUYECKOM
rnoJse

12

Pemenue 3agau
" [IBmKEHHE
3apsKEHHOM
JaCTHUIIHI B
OJHOPOTHOM
AIEKTPUYECKOM
mosne"

12

JlabopaTopHas
pabota Ne 13
"U3yuenue
MPOTEKAHUS
TOKa B IICTIH,
coaepkarien
KOHAEeHcaTOp".
HUTB Ne 3,

12

O06006111EHNE U
CHCTEeMaTH3aIus
3HAHUM T10 TeME
"DnexTpuueckoe
moJe"




12

KontposbHas

pabora Ne 7 mo

Teme

n
DNeKTpUYecKoe

nose"

12

Cuna Toxa.
ITocTostHABIN
TOK. Y CIIOBHS
CYIIIECTBOBAHMS
IIOCTOSIHHOTO
AIEKTPUIECKOTO
TOKa

13

Hcrounukn
TOKa.
Hanpsioxenue u
OJIC

13

3axon Oma s
ydacTKa LeMu.

DJIEKTPUYECKOE
COMPOTHBIICHUE

https://resh.edu.ru/subject/lesson/5901/start/48864/

13

3aBHCHMOCTH
COTIPOTHUBJICHUS
OJIHOPOJTHOTO
MIPOBOJIHHUKA OT
€ro JUIMHBI 1
TUTOIIAJTH
MOINEPEYHOTO
CeUYCHM

13

Y nensHoe



https://resh.edu.ru/subject/lesson/5901/start/48864/

COITPOTUBIICHHUE
BEIIlECTBA.
Pemenue 3amau

ITocnenoBarens
HOE,
13 | mapameneroc, https://resh.edu.ru/subject/lesson/5901/start/48864/
4 CMEIIIaHHOE
COEMHEHHE
IIPOBOAHHUKOB
Pacuér
13 Pa3BETBIEHHBIX
5 ANMEKTPUIECKUX
ueneit. [IpaBuiia
Kupxroda
Pemrenue 3agau
13 "Buel
6 COCTUHCHUI
MPOBOTHUKOB"
Pa6ora
13 AJIEKTPUYECKOTO
7 TOKa. 3aKOH https://resh.edu.ru/subject/lesson/4741/start/150960/
Jxoyna —
Jlenma
13 Pemenue 3amau
3 Ha 3aKOH https://resh.edu.ru/subject/lesson/4741/start/150960/
Jxoynsa-Jlenna.
13 MoIIHOCTh
9 ANEKTPUUECKOTO

Toka. TermoBas



https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/4741/start/150960/
https://resh.edu.ru/subject/lesson/4741/start/150960/

MOIIIHOCTb,
BBIZC/IsICMAas Ha

pesucrope
Pemenue 3anau
14 "Mo1HOCTh
0 AIEKTPUIECKOTO
TOoKa".
3akon Oma st
14 MMOJTHOM
1 (3aMKHYTOM) https://resh.edu.ru/subject/lesson/5901/start/48864/
AIEKTPUICCKOM
(3801
OJCu
14 | suytpennce https://resh.edu.ru/subject/lesson/5900/start/49362/
2 COTIPOTHUBIICHUE
HCTOYHHKA TOKA
Pemrenue 3agau
14 Ha 3akoH OMa
3 JUTA TIOJTHOM https://resh.edu.ru/subject/lesson/5900/start/49362/
ANEKTPUIECKOMN
LICTIH.
14 | MomHoCTE
4 HCTOYHHKA TOKA
14 | Kopotkoe
5 3aMBIKaHUE
Konpencarop B
14 | uemm
6 IIOCTOSIHHOTO

TOKa



https://resh.edu.ru/subject/lesson/5901/start/48864/
https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/5900/start/49362/

14

Pemrenue 3agau
"Kopotkoe
3aMbIKanue"

14

Pemenne 3amau
10 TEME
"ITocTOSIHHBIN
BIEKTPUYECKUI
Tok. CMeImaHHoe
coenuHeHue"

14

Pemenue 3agau
10 TEME
"TTocTOSAHHBIH
AIEKTPUUECKUI
TOK. 3akoH OMa
JUIS IIOJTHOM
AIEKTPUUECKON
mern”

15

Pemrenue 3agau
10 TEME
"ITocTOSIHHBIM
AIEKTPUUECKUI

TOK

15

JlaGoparopnas
pabora Nel4 "
Hccnenosanne
CMEIIaHHOTO
COCTMHEHUS
pe3ucTopoB".
UTB Ne 3.




15

JlaGopaTopHas
pabora Ne 15
"Usmepenue
O/ACu
BHYTPEHHETO
COIIPOTUBJICHHUA
NCTOYHHUKA

Toka". UTH Ne 3.

15

O06o00mmenue u
CHCTEeMaTH3aIus
3HAHUH 110 TEME
"TTocTOSAHHBIH
AIEKTPUYECKUI

TOK

15

KonTposbnas
pabota Ne 8 o
TeMe
"I[TocTostHHBII
AIEKTPUUECKUI

TOK

15

DJIeKTpUYECKast
MIPOBOJMMOCTh
Pa3IMYHbIX
BEIIECTB.
DNeKTpuyYeCcKui
TOK B METaJlJiax.
CaepxnpoBoauM
OCTb

https://resh.edu.ru/subject/lesson/3775/start/107857/

15

DneKTpuYecKuit

https://resh.edu.ru/subject/lesson/6295/start/15636/



https://resh.edu.ru/subject/lesson/3775/start/107857/
https://resh.edu.ru/subject/lesson/6295/start/15636/

TOK B pacTBOpax
U paciuiaBax
AJIEKTPOJIUTOB.
3aKOoHBI
®Dapanes s

AJIEKTPOJIN3a
15 DnexTpuyecKui
7 TOK B Ta3ax. https://resh.edu.ru/subject/lesson/3787/start/197482/
IInazma
DnexTpuyecKuit
15| Tox s Baxyyme. https://resh.edu.ru/subject/lesson/3787/start/197482/
8 BakyymHabie
MPUOOPHI
DIIEKTPUYECKUI
15| Toxs https://resh.edu.ru/subject/lesson/6294/start/49445/
9 MTOJTYTTPOBOTHUK
ax
16 | IlomympoBogHUK .
https://resh.edu.ru/subject/lesson/6294/start/49445/
0 OBBIC TIPUOOPHI
JlabGopaTopHas
16 pabota Ne 16
1 "HabGnroneaue
3eKTpou3a’.
HUTB Ne3.
O06006111eHNE U
16 CUCTEMaTH3aITUS
5 3HaHUH 10 TeMe

"Toku B
Pa3IUYHBIX



https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/3787/start/197482/
https://resh.edu.ru/subject/lesson/6294/start/49445/
https://resh.edu.ru/subject/lesson/6294/start/49445/

cpenax"

16

O6o06maromuit
YPOK IO TeMe
"Tunamuxa"

16

O06o0061IeHNE U
CHUCTEMaTH3aIUs
3HAHUH IT0 TeMe
"CraTHka
TBEpIOTO Tena"

16

O06o0mmenue u
CHCTEMAaTHU3aLUs
3HAHUH TI0 TEME
"3aKOHBI
COXpaHEHUS B
MexaHuke"

16

O06o01menue u
CHCTEMAaTH3alHs
3HAHWH 10 TEMe
"OCHOBBI
MOJIEKYJIIPHO-K
HHETHYECKOU
Teopun"

16

O06006111EHNE U
CHCTEMAaTHU3aLIH
3HAHHH 10 TeMe
"TepMoauHAMUK
a. TemnmoBkie
MaIIHbBI"

16

O06006111EHNE U




cUCTEMAaTH3alIUS
3HAHUU 10 TEME
"ArperaTHble
COCTOSTHHS
BEIIECTRA.
®da3oBbIC
nepexopl"

16

O06o00mmenue u
CHCTEMAaTH3aIlH
3HAHUH T10 TEME
"DnexkTpuueckoe
mose"

17

O06o0menue u
CHCTEMAaTH3alHs
3HAHHUH 10 TEME
"TTocTOSHHBIN
AIEKTPUUECKUI
TOK".
[TIpomexxyTouHas
aTTeCTallH.
VcTHBIN

OK3aMCH.

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

17

16




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYyeckue
padoTsI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE
pecypchbl

BzanmoelicTBrE TOCTOSTHHBIX
MAarHUTOB U TTPOBOTHUKOB C
TOKOM. MaramuTHoOE II0JIe.
I'mnote3a Ammiepa. U'Th Ne 3.

BexTtop MarHMTHOM MHAYKIUH.
[TpuHIMTIT Cynepno3uiuu
MAarguTHBIX TToJed. JInanu
MarHUTHON MHIYKIUH

https://resh.edu.ru/subject/lesson/3806/start/46748/

MarsuTHO€ 1oJie TPOBOTHUKA
¢ TokoM. OnbIT DpcTeaa

https://resh.edu.ru/subject/lesson/3806/start/46748/

Cuna Amriepa, €€ HanpaBJIE€HUE
U MOJYJTb

Pemrenue 3agay nmo teme "Cuiia
Awmmepa".

[Ipumenenue 3akoHa Amriepa.
DNEeKTPOU3MEPUTEIbHBIE
MPUOOPHI

Cuina Jlopeniia, e€
HaIIPaBJICHUE U MOIYJIb.
JIBr>KEeHME 3apsyKEHHOU
YaCTHUILbI B OJTHOPOJHOM
MarHUTHOM II0JIE

Permrenue 3agau mo teme "Cuiia



https://resh.edu.ru/subject/lesson/3806/start/46748/
https://resh.edu.ru/subject/lesson/3806/start/46748/

Jlopenma".

Pa6ora cunel Jlopenia

10

Pemenne 3amad mo Teme
"JIBuKEHME 3apsHKEHHON
YaCTHUIIbI B OJTHOPOTHOM
Mar"HuTHoM moJie"

11

MarauTtHoe noJjie B BEIIECTBE.

deppoMarHeTuky, napa- u
JMaMarHeTUKH

https://resh.edu.ru/subject/lesson/5902/start/8703/

12

OcHOBHBIE CBOMCTBA
(heppoMarHeTuKoB.
[IpumeHeHne
(dheppoMarHeTHKoOB

https://resh.edu.ru/subject/lesson/5902/start/8703/

13

Pemrenue 3agad mo reme
"Margutsoe nosie"

14

Pemrenue 3agaud mo reme
"MargutHoe nosie"

15

JlaGopaTtopHas pabora Ne 1
"UccneqoBanue OeHCTBUS
MOCTOSIHHOTO MarHuTa Ha

pamky ¢ Tokom". U'Th Ne 3.

16

SIBneHue SHeKTpOMaFHHTHOﬁ

unayknuu. [ToTok BekTopa
MarHuTHON MHAYKIIUU

https://resh.edu.ru/subject/lesson/4908/start/96375/

17

O/C nnaykunn

https://resh.edu.ru/subject/lesson/4908/start/96375/

18

3aKOH AJIEKTPOMArHUTHOM
unaykuuu Gapanes

https://resh.edu.ru/subject/lesson/4908/start/96375/

19

Buxpesoe anekrpuueckoe



https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/4908/start/96375/

nosne. Toxku Pyko

20

O/1C uHAYKIMU B IBUOKYILIUXCS
IIPOBOTHUKAX

21

Pemenue 3amgau o teme "3akoH
3JEKTPOMArHUTHOM
UHIYKIUN'".

22

[IpaBuio JIenna

23

NupyktuBHOCTh. Karymka
WHAYKTUBHOCTH B L[EMH
IOCTOSIHHOT'O TOKAa

24

SAsnenne camounaykiuu. J/[C
CaMOWHTyKIIHH

https://resh.edu.ru/subject/lesson/5905/start/46858/

25

9Hepr1/m MAar"HmTHOTIO I10JIA
KaTYILIKA C TOKOM.
DJIEKTPOMArHuTHOE MOJie

26

Pemrenue 3agaug mo tme "
[TpaBuno Jlenna".

27

JlaGopaTtopnas pabota No 2
"UccneqoBanue IBICHUA
AIEKTPOMArHUTHOU
uaaykauun". UTh Ne 3

28

O00011IeHNE U CUCTEMATH3ALMSI
3HAHUU II0 TEME
"DnexkTpoauHaMuka"

29

KonTtponsHas padora Ne 1 no
TeMe "DnexkTpoauHaMuKa"

30

KomnebarensHas cucrema.
CBo0OoaHbIe KOJIEOaHUS.

https://resh.edu.ru/subject/lesson/4907/start/78497/



https://resh.edu.ru/subject/lesson/5905/start/46858/
https://resh.edu.ru/subject/lesson/4907/start/78497/

I"apmonnyeckue konedaHus

31

Kunematuueckoe u
NIMHAMAYECKOE OTIMCAHNE
KOJieOaTeIbHBIX JIBUXKECHUN

https://resh.edu.ru/subject/lesson/4907/start/78497/

32

DHepreTudyeckoe OnuCcaHue.
BreBo TMHAMHYECKOTO
OTIMCAHUS TAPMOHUYECKUX
KOJeOaHuU U3 UX
SHEPTeTUYECKOTO 1
KUHEMATHYECKOTI0 OIUCAHUS

33

Awmrutyna u ¢asza koaedaHuit

34

[Tepuona u yacToTa KoJIeOaHUH.
[Teproa manbrx cBOOOHBIX
KoJeOaHul MaTEeMaTUIECKOTO
MasTHUKA. [leprnoa cBOOOIHBIX
KoJIeOaHUH TIPYKUHHOTO
MasTHUKA

35

3aryxaromye KojeOaHusl.
BriHyX/1eHHBIC KOJICOaHUSI.
Pe3onanc

36

ABTOKOJIEOaHNSA

37

Pemrenue 3amay mo reme "
Mexanunueckue koJjicoanus"

38

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3BIKQJIBHBIX HHCTPYMEHTAX"

39

JIaGopatopHas paborta Ne3
"N3mepenue nepuona



https://resh.edu.ru/subject/lesson/4907/start/78497/

CBOOOHBIX KOJIEOAHUN
HUTSIHOTO ¥ IIPY>KUHHOTO
masTauka'. UTh Ne 3.

40

O000111eHNE U CUCTEMATH3ALIIS
3HAHUH 110 TEME
"Mexanudeckue kojaeoanus"

41

DNeKTpOMarHUTHBIE
konebanus. KonebareapHbIiH
KOHTYP

https://resh.edu.ru/subject/lesson/5903/start/46945/

42

®opmyna Tomcona. CBs3b
aMIUIUTYIBI 3apsiaa
KOHJIEHCAaTOpa C aMILUINTY 101
CHUJIBI TOKA B KOJIEOATEIIHHOM
KOHTYpe

https://resh.edu.ru/subject/lesson/5903/start/46945/

43

3aKOH COXpaHEHHS SHEPTUU B
HIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

https://resh.edu.ru/subject/lesson/5903/start/46945/

44

3aTyxarouiue

OJICKTPOMAarHUuTHBIC KOJIeOaHusI.

Brinyxennsie
AIIEKTPOMATrHUTHBIC KOJICOaHUS

https://resh.edu.ru/subject/lesson/5903/start/46945/

45

[Tepemennsbiii TOK. Pesuctop u
KOHJIEHCATOP B 1IN
MIEPEMEHHOT0 TOKa

https://resh.edu.ru/subject/lesson/4909/start/47006/

46

KaTYH_IKa HHAYKTHUBHOCTHU B
eI MEPEMEHHOTO TOKa

https://resh.edu.ru/subject/lesson/5904/start/72014/

47

3akoH OMa AJ1s1 JIEKTPUYECKOU
LIENIY IEPEMEHHOTO TOKa

https://resh.edu.ru/subject/lesson/5904/start/72014/



https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/
https://resh.edu.ru/subject/lesson/5904/start/72014/

48

Pe3onaHc B aiIeKTpUUYECKOU
Ja(S20041

https://resh.edu.ru/subject/lesson/4909/start/47006/

49

MoniHOCTh IEPEMEHHOTO TOKA.
AMIUIMTYIHOE U IEHCTBYIOIIEE
3HAa4YCHUC CUJIbI TOKA U
HaIps>KCHUA

https://resh.edu.ru/subject/lesson/4909/start/47006/

50

Pemenue 3anay "[lepemeHHbII

TOK"

51

WneanpHblif TpanchopmaTop.
[TpousBoacTBO, Nepenaya u
MOTpeOIIeHNE AIEKTPUIECKOH
SHEPTHUU

52

DKOJIOTUYECKUE PUCKH ITPU
MIPOU3BOJICTBE
anektposHepruu. KymsTypa
WCIIOJIb30BaHUS
ANIEKTPOIHEPIHH B
MTOBCEIHEBHOM JKU3HU

53

Pemenue 3amay nmo reme "
ITepemennblii TOK"

54

Pemrenue 3agaud mo reme
"DJIeKTpOMarHUTHbIE
Kxosebanus"

55

JlaboparopHas padota Ned
"N3yuenue TpanchopmaTopa.
UTB Ne3

56

JlaGopatopHas paborta Ne 5
"Habnronenue



https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/4909/start/47006/

QJICKTPOMArHuTHOT'O
pezonanca".UTh Ne 3.

57

O00011IeHNE ¥ CHCTEMAaTH3aLIH
3HAHUH 110 TEME
"DJIeKTpOMarHUTHbIE
KoJyie0aHus"

58

Mexannueckue BOJIHEL.
XapakTepuCTUKU
MEXaHNYECKUX BOJIH

https://resh.edu.ru/subject/lesson/3795/start/270796/

59

CBolCcTBa MEXaHUYECKUX BOJIH

https://resh.edu.ru/subject/lesson/3795/start/270796/

60

3Byk. XapaKkTepUCTUKH 3ByKa

61

Nndpa3Byk u yiabTpa3BykK.
[ITymoBoe 3arpsizHEHHE

OKpY)Karolen CpeJibl

62

Pemrenue 3agad mo reme
"XapakTepucTHKu
MeXaHNYeCKUX BOJIH".

63

JlaGopaTtopnast pabota Ne6
"N3ydyeHue nmapameTpoB
3ByK0oBO# BOJTHBI" UTH No3.

64

9J'ICKTpOMaFHI/ITHLIC BOJIHBI.
I/IsnyquI/Ie QJICKTPOMArduTHBIX
BOJIH

https://resh.edu.ru/subject/lesson/4913/start/47383/

65

DHEprus AMEKTPOMarHUTHBIX
BosH. CBoiicTBa
3IEKTPOMArHUTHBIX BOJIH

https://resh.edu.ru/subject/lesson/4913/start/47383/

66

[[Ixana 3MeKTpOMarHUTHBIX
BOJIH. [Ipumenenne

https://resh.edu.ru/subject/lesson/4915/start/47443/



https://resh.edu.ru/subject/lesson/3795/start/270796/
https://resh.edu.ru/subject/lesson/3795/start/270796/
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/

3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

67

HpI/IHIII/IHI)I pPaauoOCBA3U U
TeneBueHus. Pagunonokanus.
DneKTpOMarHUTHOE
3arpsI3HEHUE OKPYXKaroLen
Cpenbl

https://resh.edu.ru/subject/lesson/4915/start/47443/

68

Kontponsnas padora Ne 2 o
Teme "Koaebanus 1 BOJIHEL"

69

Cgert. 3aKOH NPSAMOJIUHEHHOTO
pacmpocTpaHeHHs CBETa

https://resh.edu.ru/subject/lesson/4914/start/47590/

70

Pemenue 3ana4 Ha npuMeHEHUE
3aKOHA MPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa

https://resh.edu.ru/subject/lesson/4914/start/47590/

71

Otpaxenue cBera. [Inockoe
3epkaio. Cdepuueckoe 3epkajo

https://resh.edu.ru/subject/lesson/4914/start/47590/

72

[Ipenomiienue cBera.
AOCOIIOTHEIN 1
OTHOCHTEJIBHBIN ITIOKA3aTeNhb
npenomitenus. [TomHoe
BHYTpPEHHEE OTPaKCHHUE.
[IpenenpHBIN Yroj MOJHOTO
BHYTPEHHETO OTPaKEHHS

https://resh.edu.ru/subject/lesson/4914/start/47590/

73

Pemenue 3amau Ha IIPUMCHCHUC
3daKOHOB OTPaKCHUA U
MpEIOMIICHUS CBETAa

74

XoJ JIydel B IIpU3Me.
Jucnepcus cera. CoxxHbIN



https://resh.edu.ru/subject/lesson/4915/start/47443/
https://resh.edu.ru/subject/lesson/4914/start/47590/
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cocrtaB Oenoro ceta. L[er

JInn3el. POKyCHOE pacCTOSTHUE

75 https://resh.edu.ru/subject/lesson/3843/start/270825/
U OIITUYECCKas Cujia JIMH3bI
[Toctpoenue n3odpakeHuil B
76 JIMH3aX U UX CUCTEMAX. https://resh.edu.ru/subject/lesson/3843/start/270825/
YBeIU4eHNE JIMH3BI
Pemenune 3agau Ha nocTpoeHue
77 M300pakeHui, MOIy4aeMbIX C https://resh.edu.ru/subject/lesson/3843/start/270825/
TTOMOTIIBIO JIMH3
78 I'ma3 kak ontryeckas cucteMa https://resh.edu.ru/subject/lesson/3829/start/197511/
Pemenue 3anau. [Ipeaenst
79 MIPUMEHUMOCTH https://resh.edu.ru/subject/lesson/3829/start/197511/
reOMETPUYECKON ONTUKHI
JlaGopaTtopnast pabota No
80 7"V3mepeHue nokazaresst
npenomienus ceera'. UTh Ne
3.
JlaGopaTtopHas pabora Ne 8
81 "U3mepenue hoKycHOTO
PacCTOSIHUS PACCEUBAIOIINX
mun3". UTh Ne 3.
82 CkopocTb cBeTa U METOJIBI €€
WU3MepeHus
83 Jlucniepcus cBera https://resh.edu.ru/subject/lesson/3818/start/47999/
84 WnTepdepeniys ceera https://resh.edu.ru/subject/lesson/5906/start/197573/
KorepeHTHbIE HCTOUHUKH.
85 YcnoBus HaOIIOIEHNS https://resh.edu.ru/subject/lesson/5906/start/197573/

MaKCMMyYMOB U MUHUMYMOB



https://resh.edu.ru/subject/lesson/3843/start/270825/
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Pemenue 3a1au o reme

86 https://resh.edu.ru/subject/lesson/5906/start/197573/
WNurtepdepenmus crera'.
87 [Tpumenenne naTEpHEpeHIINN https://resh.edu.ru/subject/lesson/5906/start/197573/
88 Hudpakmaus cBeTa https://resh.edu.ru/subject/lesson/3866/start/151456/
Judpaxmonnas pemeérka.
89 VYcnoBue HaOIIOACHHS TJIaBHBIX https://resh.edu.ru/subject/lesson/3866/start/151456/
MaKCHMYMOB
90 Pemterre saat o Teme https://resh.edu.ru/subject/lesson/3866/start/151456/
"IuppakuroHHas pemeTka'.
91 HomepetHoCTs CBETOBBIX BOIH. https://resh.edu.ru/subject/lesson/3853/start/48173/
[Tongpuzanus cera
92 Pemenne 3amau "BoirHoBEIE
CBOMCTBA cBeTa"
93 CBETOBBIC SIBJICHUS B IPUPOJIC
JlabopaTtopnast pabota Ne 9
94 "HabOmaroneuue
uHTepdepeHuu, AuppaKkuu u
noJjspuzanuu ceeta". UTH "3.
JlaGopaTtopnas padota Ne 10
95 "N3mepeHue AJIMHBI CBETOBOM
BoiHkbl". UTH Ne 3.
96 O000I11IeHNE U CUCTEMATH3AL[MS
3HaHui mo teme "OnTuka"
97 Kountponsnas padora Ne 3 o
teme «OnTHKay
I'panuIel IPUMEHUMOCTH
98 KJIACCUYECKOU MEXaHUKH. https://resh.edu.ru/subject/lesson/5907/start/48231/

3aKOHBI QJICKTPOANHAMHUKU U
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MPHUHIOHUIT OTHOCUTCIIBHOCTHU

99

[ToctynaTel cnennaibHOM
TEOPUHU OTHOCUTEIHHOCTH

https://resh.edu.ru/subject/lesson/5907/start/48231/

100

[IpocTpaHCTBEHHO-BPEMEHHOU
unTepBall. [IpeoOpazoBanus
Jlopenua. Ycnosue
MIPUYUHHOCTH.
OTHOCHUTENHHOCTD
OJTHOBPEMECHHOCTH.
3ameyieHre BpeMeHHU 1
COKpAII[EHUE JITTHHBI

https://resh.edu.ru/subject/lesson/5907/start/48231/

101

OHeprus ¥ UMITyJIbC
PENATUBUCTCKOMN YaCTHIIBI

https://resh.edu.ru/subject/lesson/5907/start/48231/

102

CBs3b Macchl € SHEPTrUEH 1
HUMITYJIECOM PEISTUBUCTCKOM
YacTULIbI. DHEPrusl MOKOS

https://resh.edu.ru/subject/lesson/5907/start/48231/

103

JlaGopaTtopnast padota Ne 11
"OnpenesieHre UMIYJIbCA U
SHEPTUU PEIATUBUCTCKUX
gacTu1l (o pororpadusim
TPEKOB 3aPsKEHHBIX YaCTHUIL B
MarauTHoM nofe)". UTHh Ne3.

104

PaBHOBecHOE TeIIOBOE
HU3JIy4YCHUC

105

3akoH cMenieHnsa Buna

106

I'unmoreza M. Il1anka o
kBaHTaX. PoTOHEI

107

DHeprus ¥ UMIyJIbC GOTOHA



https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/5907/start/48231/
https://resh.edu.ru/subject/lesson/5907/start/48231/
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108

doroaddext. OnbiTer A. T
CroJieToBa. 3aKOHBI

doTorddekra

https://resh.edu.ru/subject/lesson/4917/start/197790/

109

VYpaBHeHnue DUHIITEIHA 1151
dotorddekra. "Kpachas
rpanuna” gpotospdexra

https://resh.edu.ru/subject/lesson/4917/start/197790/

110

JaBnenune cBeta. OnbiTe [1. H.
JleGenenBa

https://resh.edu.ru/subject/lesson/3878/start/48318/

111

BoiHOBEIE cBOIICTBA YaCTUIL

112

Bouns! ne bpoiins. JlimuHa
BOJIHEI Jie bpoiins u pa3mepsl
o0JacTy JoKaIu3aluu
JBHOKYIIEHCS] YaCTHUIIbI

113

KopnyckynsipHO-BOJTHOBOM
yanu3m

114

Judpakuus 37€KTPOHOB Ha
KpHCTaiax

115

Crnennduka usmepeHuii B
Mukpomupe. CooTHOIIEHUS
HEOMpeIeTEHHOCTEN
I'eitzenbepra

116

Pemenue rpaduueckux 3amay

117

Pemenune pacu€rHeix 3am1au

118

JlaboparopHas pabota Ne
12"13mepenne NOCTOSHHOM
IInanka Ha OCHOBE
uccnenoBanus pororddexra’.
NUTB Ne3.



https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/3878/start/48318/

119

Kontponsnas padora Ne 4 no
temaMm: "OcHoBel CTO",
"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

120

OTMBITHI 110 UCCIIEIOBAHUIO
cTpoeHus aroMa. [lnanerapnas
Moienb atoMa Pesepdopaa

https://resh.edu.ru/subject/lesson/3910/start/48347/

121

[Tocrynater bopa

https://resh.edu.ru/subject/lesson/5908/start/197851/

122

Buner ciekrpos. CriekTp
YPOBHEH PHEPTUU aToMa
BOJOpOJA

https://resh.edu.ru/subject/lesson/6329/start/48202/

123

CrionTanHoe u BBIHYKXJICHHOC
HU3JTy4CHUC CBETA

https://resh.edu.ru/subject/lesson/6329/start/48202/

124

Jlazep

125

JlaGopaTtopnast pabota Nom13
"HaOaroneHue THHENYaToro
crektpa". UTh Ne 3.

126

Hyxknonnas Mozens sapa
I'eitzenOepra-MBanenko. 3apsin
Y MaccoBO€ YHUCJIO siApa.
M3oTtonbl. PagnoakTUBHOCTH

https://resh.edu.ru/subject/lesson/3889/start/290391/

127

3aKOH paJInOaKTUBHOIO
pacnaaa. CBoiicTBa
MOHHU3UPYIOIIETO U3ITY4CHHUS.
Bnustnue paninoakTMBHOCTH Ha
YKUBBIE€ OpPTraHU3MBI.
Jo3umerpus

https://resh.edu.ru/subject/lesson/3889/start/290391/

128

3Hepr1/m CBA3U HYKJIOHOB B

https://resh.edu.ru/subject/lesson/4918/start/48463/



https://resh.edu.ru/subject/lesson/3910/start/48347/
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snpe. Snepusie cwibl. [ledekr
Macchl sapa. SAnepHeie
peakuuu. SInepHsle peakTopsl.
[TpoGnemsbl ynpaBisieMoro
TEPMOSJIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCHEKThI
Pa3BUTHUS AIEPHON SHEPTETUKH

129

Meronas! perucTpanuy u
HCCIIEA0BaHUS DIEMEHTAPHBIX
yacTul. yHaMeHTaIbHbIE
B3auMOJecTBUs. baprnoHsl,
ME30HBI U JIENTOHBI.
[IpencraBnenue o
CrangaptHoit moaenu. KBapk-
TJIFOOHHAsI MOJIENb aIJPOHOB

https://resh.edu.ru/subject/lesson/3900/start/8732/

130

®du3uKa 3a npeaeaaMu
CrangaptHoit mogenu. TEmHast
Matepus U TEMHas SHEPTHSL.
EnunctBo huzmueckoit
KapTUHBI MUpa

131

JlaGopaTtopnast pabota No
14"UccnenoBanue TPEKOB
YaCTHUII [0 TOTOBBIM
dotorpadusm)". UTH Ne 3.

132

Jlaboparopnas pabota Nel5
"UccnenoBanue
paanoakTUBHOTO (hOHA C

WCIIOJIb30BAHUEM JI03UMeETpa' .
UTB Ne 3.



https://resh.edu.ru/subject/lesson/3900/start/8732/

133

Otansl pa3BUTUS ACTPOHOMUH.
3HaueHue acCTpPOHOMUU

https://resh.edu.ru/subject/lesson/3918/start/48521/

134

[IpuMeHnMOCTb 3aKOHOB
Gbu3HKYN 1715 0OBSICHEHHS
MIPUPOJIBI KOCMHYECKUX
00BEKTOB. MeTo 1B
ACTPOHOMHUYECKUX
HcCIea0BaHuI

135

CoBpeMeHHbBIE ONITHYECKUE
TEJIECKOTIBI, PaIMOTEIECKOTIHI,
BHeaTMoc(epHasi aCTpPOHOMHUS

136

Bup 3Bé3nHoro nebda.
Co3sBes3nus, sipKue 3BE3/bI,
IUTAHETHI, KX BUIUMOEC
JIBYKEHUE

137

Conneunas cuctema. CoHIle.
ComHeuyHast aKTUBHOCTb.
Uctounuk sueprun CoJiHia u
3BE3]

https://resh.edu.ru/subject/lesson/5910/start/280701/

138

3BE3/1b1, UX OCHOBHBIE
XapakTepucTuku. luarpamma
"CreKTpagbHbIA Kace —
CBETUMOCTB"

https://resh.edu.ru/subject/lesson/5910/start/280701/

139

3Be3/1bI TJIaBHOU
MOCJIEN0BATEILHOCTH

140

BnyrpenHnee ctpoeHue 3BE3 .
CoBpemeHHbIe NPeCTaBICHUS
0 NMPOUCXOKICHUH U IBOJIIOLUN
ConHua u 3B€31. JTanbl KU3HU

https://resh.edu.ru/subject/lesson/5910/start/280701/



https://resh.edu.ru/subject/lesson/3918/start/48521/
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3BE3T

141

Mneunsiii [Iyre — Hama
lNajakTuka. TUIbI ranakTUK.
UYépuble OpIphI B AApPAX
TaJaKTUK

https://resh.edu.ru/subject/lesson/4935/start/290420/

142

Bcenennas. Paciumpenne
Bcenennoii. 3akon Xab0:ma.
Teopus bosbmoro B3peIBa.
PenukToBO€ H3nydeHNE

https://resh.edu.ru/subject/lesson/4937/start/197941/

143

MacmrabHast CTpyKTypa
Bcenennoii. MeraramakTuka

https://resh.edu.ru/subject/lesson/4937/start/197941/

144

Hepewménnpie npoOiembl
aCTPOHOMHHU

145

JlabopaTtopnast pabota Ne 16
"HabOaromenue 38e30H0ro Heba
HEBOOPYXEHHBIM TJIa30M C
HCIIOJL30BaHUEM
KOMIIBIOTEPHBIX MTPUIIOKESHUI
JUTsI OTIPEJICIICHHUS] HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIC CO3BE3HS
CeBepHOT0 MOyIIApUs U
sipkue 3Be3/p1". UTh Ne3.

146

O00011IeHNE U CUCTEMATH3ALI[MSI
3HaHuH. Posib pu3uku u
ACTPOHOMHHU B 3KOHOMUYECKOH,
TEXHOJIOTMYECKOM, COLIMAILHOM
1 ATHYECKOH cepax
JIeSITEILHOCTH YeJIOBEKa



https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/
https://resh.edu.ru/subject/lesson/4937/start/197941/

147

O0o01enue u cucremaTu3anus
3Hanuil. Posis 1 MecTo Qpusuku
1 aCTPOHOMMH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

148

O06001IeHre 1 cUCTEMaTH3aIUS
3Hanui. Poss pusndeckoit
Teopuu B HOpPMHUPOBAHUU
Mpe/icTaBIeHUH 0 GU3NYECKOM
KapTHHE MHUPa, MECTO
(bu3nIeCKoi KapTUHBI MHpPA B
0011IeM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
MPEJICTaBICHUN O TPUPOJIE

149

O00011IeHNEe U CUCTEMATU3 AL
3gagui o teMe "Kunematuka"

150

O00011IeHNEe U CUCTEMATU3 AL
3gagui mo teMe "Kunematuka"

151

O0001IeHre U cUCTEMAaTU3 AL
3HaHui no Teme "uHamuka"

152

O0001IeHrEe U cUCTEMATU3ALIIS
3gagui mo teMe "CraTtuka
TBEpAOro Tema"

153

O000I11IeHNE U CUCTEMATH3AL[MS
3HAHUU 110 TeMe "3aKOHEI
COXpaHEHUs B MexaHuKe"

154

O0001IeHNE B CHCTEMAaTH3aLIHS
3HaHu# 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHYECKO I
teopun"




155

O000111IeHNE U CHCTEMATH3aIHS
3HAHUH 10 TeMe
"TepmoauHamuka. TernaoBbie
MaIIuHbB"

156

O06001IeHre 1 cUCTEMaTH3aIUS
3HaHMM 110 TeMe "ArperaTHbie
cocTostHUs BemecTBa. Pa3oBble
nepexopl"

157

O00011IeHNe U CUCTEMATU3 AL
3HAHUH 110 TEME
"Onexrpuueckoe noie"

158

O00011IeHNe U CUCTEMATU3 AL
3HaHui Mo teme "TloCTOAHHBIN
AIEKTPUYECKUN TOK"

159

O00011IeHNEe U CUCTEMATU3 AL
3gagui o teMe "Toku B
pa3IM4HBIX cpenax"

160

O0001IeHre U cUCTEMAaTU3 AL
3HaHUHU 110 TeMe "MarauTHoe
noJe"

161

O0001IeHre U cUCTEMAaTU3 AL
3HAHMH 10 TeMe
"DJIeKTpOMAarHuTHas
uHIyKOus"

162

O000I11IeHNE U CUCTEMATH3AIHS
3HAaHUH 110 TEME
"MexaHndeckue kojaeoanus"

163

O0001IeHNE U CUCTEMATU3 AU




3HAHHUHU II0 TEME
"DJIeKTpOMarHUTHbIE
Kxosebanus"”

164

O00011IeHNE ¥ CHCTEMAaTH3aLIH
3HAHUH I10 TEME
"MexaHHYeCKHE U
AJIEKTPOMArHUTHBIEC BOJTHBHI"

165

O00011IeHNe U CUCTEMATU3 AL
3Hanui o reme "Onruka"

166

O0o001Ienre U cucTeEMaTH3aIUS
3HAHHH 10 TEME
"KopnyckynsipHO-BOJTHOBOM
Jyanu3m"

167

O00011IeHNEe U CUCTEMATU3 AL
3gagui 1o TeMe "OCHOBEI
CTO"

168

O00011eHNEe U CUCTEMATU3 AL
3gaHui mo teMe "dusuka
atoma"

169

O0o001Ienre ¥ cucTeEMaTU3aIs
3HaHWH 1o TeMe "du3uka
aTOMHOTO S/1pa U
3JIEMEHTAPHBIX YacCTHUIl"

170

O00011IeHNE U CUCTEMATH3ALMSI
3HAHUU 1O TeMe "DIEMEHTHI
actpoduzuxu".
[IpomexyTouHas aTTecTalus.
HaxonurenbHas cucrema.
KonTtponsnsie padoTs! (Nel, Ne




2, Ne3,Ned).

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170

16







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

» ®usuka. Mexanunka, 10 knacc/ Maxkumes I'.51., Cunsgxos A.3., O01IecTBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «IPODA»; AKunoHepHOe 00111€CTBO
«M3parenscTBO «IIpocBemieHne»

» Gusuka. MonekynspHas ¢pusuka. Tepmoaunamuka, 10 knace/ Msikumes I'.4.,
CunsikoB A.3., OO0I11€CTBO ¢ OrPaHUYEHHON OTBETCTBEHHOCTHIO «[PODAy;
AximonepHoe obmectBo «M3maarenbctBo «lIpocBemnienue»

» duzuka. Ontuka. KpantoBas gusuka, 11 kimacc/ Msakumes I'.5., Cunsiko A.3.,
OO6111ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AkuimoHepHoe
obmectBo «M3naTenscTBO «IIpocBemnieHne»

» Guszuka. Dnekrpoaunamuka, 10-11 kmaccsl/ Msikumes [7.5., CunskoB A.3.,
OO6111eCTBO C OTPAaHUUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHepHOE
obmectBo «M3aaTenscTBO «IIpocBemnienue»

» ®usuka. Kosmebanus u Bonnsl, 11 xirace/ Makumes I'.51., Cunasikos A.3.,
OO611ecTBO C OTPAaHUYECHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE

obmectBo «M3marensctBO «IIpocBemnienue

METOANYECKHUE MATEPHUAJIBI JJISI YUUTEJIA
[atanmHa A.B. Metoanyeckoe momoOue k yaeOnukam [, SI. Msakumiera, A. 3.

CunsikoBa «Mexanuka. 10 knace», «MonekynsipHas pusuka. TepmoanHamuka.



10 xnacey», «Onekrpoaunamuka. 10—11 kmaccem.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

https://resh.edu.ru






