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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe Ha YpPOBHE CpeaHero o0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHOM mporpammel, mnpeactaBieHHbx B @I'OC COO, a
Takxke ¢ ydétoM (enepanbHoi pabodeil mporpaMMbl BocnuTaHusi u Konuenuuu
npenoaaBaHus yaeoHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3ALUAX
Poccuiickoii ~ ®Denmepainuu,  peamu3yIONMX  OCHOBHBIE  00pa3oBaTEIIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0sI3aTeNbHOE NPEIMETHOE COIEpKAHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOTO TpeaMeTa ¢ YIETOM MEKMPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0y4YaroIIUXCH.
[Iporpamma mo ¢Qusuke maér mOpencTaBiIeHUE O LENAX, COJEpKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIONIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd yriyOJIEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaATh
3a/layu MPO(PECCUOHAILHON OpUEHTAIMM, HAIIPABJICHO HA CO3/IaHHE YCIOBUN JJIS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOMUMBI I MPOJOJDKEHHs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATEHOCTSIM.

B mnporpamme mo QusNke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHHS Kypca (PM3MKH Ha YPOBHE CPEIHET0 OOIIEero 0Opa3oBaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/I0JOTUYECKON OCHOBOWM [1Jisi pa3padOTKKM TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeAMETHBIM ¥ TPEAMETHBIM pe3yJIbTaTaM OOyYaroIIMuXCs, OCBOMBIIHX
nporpamMMmy 1o (U3UKE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS Ha
yTIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPE3yJIbTaTbl OCBOCHHS Kypca (U3MKKM Ha yriIyOJIEHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

coziep>kanue yueoHoro npeameta « Dusnka» Mo rojgaM 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
MCIIOJIb30BaHA YUUTEISIMU (DU3UKHU JUIsl COCTABIICEHUS CBOUX PAaO0OYMX MPOrpamM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO HHHUIIMATHBY YUHUTEIICH U
MPEIOCTABISACT BO3MOXHOCTH JUIsl peaju3allid  Pa3IUYHBIX METOJIMYECKHUX
MOJXO/OB K TpernojiaBannio (U3MKU HA YIIIYyOJIEHHOM YPOBHE TPH YCIOBUU
coXpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIal B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHbINi Kype GU3HKH — CHCTEMOOOpa3yOIInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusndeckoir reorpadueir U acTpoHoMmen. lcmonp30BaHWE W AKTUBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GbU3MKKM BHOCUT OCHOBHOM BKIaJg B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOMU
KapTUHBI MHUpa oOyyaromerocsi, B OpMHUPOBAHUE YMEHUN NPHUMEHSTh HAy4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpUBaTh KaK IPHUHIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (QU3MKH
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAINOaraeT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX 9SKOJOTHYECKHMM Mpo0JeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIMAINAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. s ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEJIbHOTO YYEHHUYECKOrO0 OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE OMBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanm3anuud  (U3MYECKOTO TMpakTUKyma. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs b0 B koHie 10 u 11 kiacco, mmubo0 mocie mepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE MCCIEeIOBAaHNE, KOTOPOE MPOBOIUTCA
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeAcTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJIS 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBIIACTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUS, WCCIACAOBAHMS 3aBHCHUMOCTEH (DU3MYECKUX BEIUYMH U ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIAaHHOM W HESIBHO 3aJlaHHOM (PU3UYECKOU MOJEIBIO, TTO3BOJISIONINE MPUMEHSITh
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paslienia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIECCOB B OKPYXKAIOIIEH KU3HH, TpeOyrole BeIOOpa
(bu3nYecKoi MOJIENH ISl CUTYalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0Iero 00pa3oBaHus JOJKEH U3Y4YaThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICIOBAHMSI  M3Y4YaeMbIX  SIBIEHUW W  TMPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEeUMBAETCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydYamOImMXCi. TeMaTHYeCKHe KOMIUICKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4YeHUs] PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
WU3YYCHUIO TPHUPOJABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMUpOBaHUE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJibTara M3YUYEHUsS] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiu (U3UKH [Ji1 Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTrkeHHne 3TUX 1elield 00ecreunBaeTCsl PEeIICHHEM CIEAYIOMMX 3a/4a4d B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nueckoil MOAENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBLHOE CO3JaHUE
dbuznyeckoil Mojenu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCIE 3aja4
WH)XEHEPHOT'0 XapaKTepa,

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO CPENY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU INPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaETCs OOYyYAIOIIMMUCA, I[UIAHUPYIOIMIUMH MPOAOJIKEHUE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsI Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT W TEOpUsl B Mpollecce Mo3HaHus npuponbl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3MUECKUX SBJICHUN U MPOLECCOB (MaTepuanbHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKON I€ATEIIHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B I1E€NMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nabopatopueit no ¢usuke. [Ipumepsl usmepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3ala4l MEXAHHUKHU.

Pagnyc-BekTop MarepuasbHOW TOYKH, €TI0 IPOEKIUM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U IyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBoOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCUMOCTb KOOpPJAMHAT, CKOPOCTH W
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHICHUUAIBHOE) U MOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OpPOLIEHHOrO MOJ YIJIoM K TOPU3OHTY M
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHEHHE IyTEH, TPACKTOPHUHA, CKOPOCTEH ABUKEHHUS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npAKMuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKCHUH.

N3mepenue YCKOPEHHUS CBOOOJTHOTO MaJICHUS (peKOMEHI0BAHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN ).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TEIA.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehbie cucrtemsl oTcyéra. IlpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanabHble CUCTEMBI OTCUETa (ONpENETIECHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TIPaBUTALMOHHON U
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmkymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Hasnenue. 'mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUXKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €TI0 YCKOPEHUE B MHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHil, BO3HUKAIOIIUX B PE3YJIbTAaTE B3aUMOIECUCTBUSA TEI.

N3mepenune macc 1o B3auMoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxcnepumenm, nabopamopnuie padomul, RPAKmMuUKym.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS OpycKa I0
HAKJIOHHOM INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYXUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

WccnenoBanne NBKEHHsI OpycKa MO HAKIOHHOHW IJIOCKOCTH C IEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CnoxeHue CUil, MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMAb ONOPBI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmmynbe CHIIbl 1 UI3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETHUYECKOW YHEPTUU MATEPUATIBHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHBIE Cuibl. [loTeHnumaneHas >Heprus.
[ToreHuunanbHast SHEPTUS yHpyro aeGopMupoBaHHOW TpyXHUHBI. [loTeHIMaNbHAs
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHyTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHUYEeCKOU
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJmM [ MACAIBbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW JHEPIHH.

TexHuyeckre yCcTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mNpeBpalicHUs] KUHETUYECKONM M NOTCHIMAIBHOM 3HEPruil INpu
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TEJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTONU CHUIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MosekyasipHas puU3MKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUulU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE 3THUX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MPE/ICTABICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, u300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0CONIOTHON TEMIIEPaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCcTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopruie padomeul, nPAKMUKYM.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo Ttemnorel. TemnoéMkocTh Tena. YAelbHass W MOJISIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI UCMOJIb30BaHUA TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJO0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U DJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIUNIOEMKOCTEHN BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcauus. lcnapeHue W KumeHue. Y jeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyO6numariusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpTUH B (Pa30BbIX MMEPEX0IAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHMYECKUE TPOILECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, HOMIJIEKTPUKH U MOJYIPOBOJHHUKH.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

Hampsoxkéanocts  anektpuueckoro  moisia.  [IpoOueiii  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOTO NOJIA. CBA3b HANPS)KEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKEHHOro mo 00bEéMy Imiapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAIEKTPUIECKOW IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHAGHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsaa KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBust CylmeCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA IIONEPEYHOIO CEYECHUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO0 TOKa. TerioBas MOIIHOCTb, BBIIEIsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCH: aMIEepMETp,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTb COIPOTUBIICHUS HMWIMHAPUYECKUX ITPOBOJHUKOB OT JIJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA OT COMPOTUBIICHUS MPU MTOCTOSTHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONPOTUBIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKAa OT HaNpsDKEHHS [JI  JIaMIIb
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOTO 3JEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUS METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U NpUMECHasT  MPOBOJUMOCTH
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUN TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckrue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIIbl, 3JIEKTPOHHO-ITy4yeBasi TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3ucTOp, (HOTOAMOMA, CBETONUOM, TalbBaHWKA, padUHUPOBAHHE MEMH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME TPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TOIPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYUH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmuvie NOHAMUA, C6AZAHHbBIE C U3YYECHUEM MEMO008 HAYUHO20
no3HanuA: SBJICHUE, HAay4yHbId (DaKT, rumotesa, (u3MUeckass BeTUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHue cucTeMbl ypaBHeHuid. JluneitHas ¢yHKUuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIDKEHUE B KHUBOW mpupoze, nupdysus, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHE SIBICHUS B KUBOU MPHUPOJIC.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOLMAIINS, TaIbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHE), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOTyTPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Paznen 4. diaekTrpoauHamMuKa.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppoMarHeTuky, rmapa- U JTMaMarHeTUKH.



TexHn4eckrue YyCTPOMCTBA M TEXHOJOTHUYECKUE IPOLECCHl: NPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpenerneHne MAarHUTHOM UHAYKIMU HA OCHOBE U3MEPEHHUS CHIIbI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC mHAyKUMM B NPOBOJHHUKE, ABWKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B I1I€NH TOCTOSHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: WHIYKIHMOHHAS
Me€4b, COJICHOWU/I, 3aIllIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUM B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

Uccnenosanne 3aBucumoctd OJC UHAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKa.



IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMAaTUY€CKOTO OMTUCAHMUS.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHMM Tpy3a Ha MACCUBHOM TPYyXHUHE C IEJIbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnuie padomeol, npaKmuKym.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/AbI 3aTyXaIONINX KOJIeOaHUI.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUI.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHCAaTopa C aMIUTUTYO0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IIEPEMEHHOIO TOKA. AMIUIMTYJHOE U
JEUCTBYIOIIEE 3HAUYEHUE CWJIbl TOKA W HaNpsDKEHHS MpH pasindyHou  (popme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpskeHMi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCKUe YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHyKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXaIOMIUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KATYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepnon, CKOpOCTh pacnpoCTpaHEHHsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTephepeHIus U
U pakius.

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

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, TejaedoH, CBU-nieun,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakxeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yiIbTpa3ByKa U €ro NpUMEHEHHE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHUE,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6nHapyxeHue nHGPaKpaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xoxn nmyueit B npusme. [ucnepcust cera. CloxHBIA cocTaB 0€Ioro cCBeTa.
IBer.

[TomHOe BHyTpeHHEee oTpaxkeHue. [IpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTosIHUE M ONTHYECKas Cujia TOHKOW JIMH3bL. 3aBHCHUMOCTH (POKYCHOIO
paccTOsIHUS TOHKOM c(epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu3o0pakeHU TOYKM W OTpe3Ka MPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. lIpuMepsl KIacCHYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM NaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIeCKOIa.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudpakiIMOHHON PEIETKH.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE NOISIPOUIOB JIJIsI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne poKyCHOro pacCTOSIHUS paCCEUBAIONTUX JIMH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonydeHue criekTpa U3JIy4eHHUs CBETOAMOJA MPU MOMOIIU AUPPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npuUYMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHHE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruer U UMITYJILCOM PEISTUBUCTCKON YACTHUIIBI. DHEPIrus
MTOKOS.



TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapno-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potodrddexra. «KpacHas rpanuiiay porosrddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUuu JBWXKYyIIeWcs d4acTtulbl. KopmycKyJspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornonienre (pOTOHOB MpHU MEpexojie aToma
C OJIHOTO YPOBHS dHEPTUU HA JPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3TydeHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaJAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3JyYEHMs. BiusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepubie peakuuu. [enenne u cuntes saep. Anepueie peaktopsl. [Ipodiemsl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangaptHoi Moaenu. KBapk-TitooHHAas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas marepus U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, spepHBI  peakTop, TEPMOSICPHBIN peakTop, aTomMHas Oomoa,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUN. COBpEMEHHBIE OINTUYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTU. BHyTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenust 3B€31HOr0 HEOGA HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOIUICHUU.

Pu3nvecKuil NPaKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o01maromiee NOBTOPEHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku M acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib (HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIM
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuenne kypca ¢u3uku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUECHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, HAy4YHbId (DAKT, rumnoresa, (pU3MUYECKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Bbuonocun: >nektpuyeckue SBICHUS B JKUBOW MpUpone, KosieOaTeabHbIe
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
YIBTPa3BYKOBasl JIMATHOCTMKA B MEIUILIMHE, ONTUYECKHUE SIBJICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHasus.

T'eocpaghusa: wmarHuTHble mMOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaATENb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIUOHHAs Ieyb,
JMHUN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaAuoNpUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, yabTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CITyTHUKOBbBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IEHHOCTSAM POCCUHCKOrO OOLIECTBa, PACHIMPEHHUE >KU3HEHHOIO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e Cc(OPMUPOBAHHOCTh TIPAXKAAHCKOM  MO3UIMM  OOyYArOIIErocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIIOBEYECKUX TI'yMAHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOU
OpraHu3aluy;

e YMEHHME B3aUMOJEUCTBOBATbH C  COLMAJIBHBIMM  HHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO MOBEICHNUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIUTAHMSA

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp OynyIiel npodeccun u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEeIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHUS MPOOJIEMBI ¢ YIETOM aHaTN3a UMEIOITUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eCTBUA.

BJIa/I€Th HAy4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IO3HAHMS;

BJIAJE€Th BUAAMM JACSITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAaHMs, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3aj]auy,
BBIIBUTAaTh TUIOTE3y €€ pElIeHUs, HaxOQuTb AapryMeHThl IS
JTIOKa3aTelIbCcTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapameTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJ€ PEUICHUS 3aJayd Ppe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BATEIbHON
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMS MO (U3MKE B MPAKTUYECKYyI0 00JacTb
KU3HEIEATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTel;
BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIBHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYLIECTBISATH IOMCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHUs WHGOpMalKMKW M IEJIEBOM ayAUTOPUU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBISATh OOIIEHWE Ha YpoKax (U3UKM U BO BHE-YPOUHOMH
JeSITEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CUTyallui W CMAr4arth
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOXHOCTEH KaX/10T0 4jeHa KOJUIEKTHBA,;

OPUHUMATh 111 COBMECTHOM JI€ATEIBHOCTH, OPraHU30BHIBAaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh Ka4yeCTBO CBOETO BKJAJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIATh IO3UTUBHOE CTPATETUYECKOE IIOBEIECHUE B pPa3IUYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBJIATH IJIaH PEIIECHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~ paMKd ~ y4eOHOro ImpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKYM, TOCTOSHHO MOBBINIATH CBOM OOpa30BATENbHBIA U KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYalllsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

WCIIOJIB30BaTh TPHUEMBI pedeKkcuu I OICHKH CHUTYyaIlud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTHl JIPyTMX IPU aHAIU3€ PE3yIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHMMATh MOTHBBI M apryMEHTHI JAPYTHX IIPU AHAINU3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MpeAnoararonmii
c(hOpPMHUPOBAHHOCTE:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  MOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

cCaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCrexy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE J€UCTBOBATh, UCXO/S U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEMETHBIE PE3VJIbTATDBI



K xonuy oOyuenuss B 10 knacce mpeaMeTHbIe pe3ysbTaThl HA YIrIIyOJIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

MOHUMAaTh POJb (U3UKA B  OKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3HMYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENeH (Qu3nyeckux Teln u
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTepHAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OTHOPOJHOE JJIEKTPUUECKOE TIOJIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBSACHATH MEXAHUYECKHUE TIPOLIECChl U  SBJICHUS,
WCIIOJIB3YSI OCHOBHBIE MOJIOKEHUSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJTbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOIO TIATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCAa U MEXAHUYECKOMN
DHEPIuM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
YCJIOBHSI PaBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIb30BATh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii ['anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble mojoxkeHus MKT wu 3akoHBl MoJeKymsipHOW (U3UKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpalUWeu MOJEKYJI M €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA Menneneesa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
MOJIEN, TP ATOM YyKa3blBas YCIOBUsS NPUMEHMMOCTH 3akoHa Kyiona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
HenyM W JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SBJICHUS, HUCIOJb3YysS BEIWYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, [JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CUja YNPYTrOCTH, CHJIa TPEHUS, MOIIHOCTb,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
9HEprus ynpyroi jgedopmaii  MPYXUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
OHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa uWIealbHOro Tasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaNpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJEKTPUKE, IMOTEHIHAN 3JIEKTPOCTATUYECKOTO OIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCALIMS, TIJIaBJICHUE U KPUCTAILIU3alsl, HAPABICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpOBATh pe3yJbTaThl IOIYYEHHON
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpapUKOB € Y4YETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIC 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢u3znyecKux TEOpUil NpH HCHOJIB30BAaHUM MAaTEMaTHUYECKUX METOOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
pa3HbIX pa3le’oB Kypca GU3MKH, a TaK)KE€ UHTErpalluy 3HAaHUM U3 Apyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATDH MOCJEICTBUSL OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEWINEro pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJIs TIOHMCKa, MepepadOTKU U TpPEeAbABICHUA Y4YeOHOUW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPHUPOBAHUS U MHTEPIPETALINN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBATh PabOTy IPyMIbl, PAMOHAIBHO PAaCIpeAesiTh ACITEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOydenuss B Il knacce mnpeaMeTHbIC pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeIbHOCTH YeJIOBEeKa, POjb U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTHYECKON (GyHKIMN (pumdeckoit Teopunm —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIECHUIN O IPUPOLE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tela u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIe0aTeNbHBIN KOHTYp, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO sipa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBSICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBIICHHUSI,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMHM, TnpaBwio Jlenma, cBsi3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SABJICHUSI, UCTIOIb3Y S
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
doTodpdexra, mnepBpli U BTOpoM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiI0OBOTO M MACCOBOTO YHCEN UM 3HEPTUU B SIJICPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UMCIIO U 3apsl 1ipa, SHEPTHUSI CBA3U AAPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (Ppu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3UYECKHX BEIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JenaTh  BBIBOJABI MO  pe3yJbTaTam
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIIOTE3bI: TIIAHUPOBATh
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUN UCCIEI0BaHUN
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(Gu3MYEeCKO MOJEIbI0: HAa OCHOBAaHWM aHalM3a YCJIOBHUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHS  3ajad,
POBOJANUTH PAcu€Thl HA OCHOBAHUH MMEIOIUXCS TaHHBIX, aHATTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
PEIMETOB ©CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPHUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IMpolLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATh pa3iNyHble CTOCOOBI paboThl ¢ MH(pOpManuen (HU3NIECKOro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMALMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIOHHBIC u MO3HABaTENIbHBIC YMEHHS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYyNIbl, PALIMOHATIBLHO PACIPEACTATh AE€ATEIbHOCTh
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NporpamMmbl Bcero Kontpoapirie  Ipaxruteckue o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zaen 1. HAYUYHBIM METO/ IIO3HAHUSI TIPUPO/IbI
Ennnas xojuieknus
11 Hayunb1if MeTo1 TO3HAHUS TPUPOIBI 6 LIOP http://school-
collection.edu.ru
Htoro no pazneny 6
Pasznen 2. MEXAHUKA
Enunas kommekus
2.1 Kunematuka 10 LIOP http://school-
collection.edu.ru/
Enunas kommekus
2.2 JnHamuka 10 LIOP http://school-
collection.edu.ru/
Ennnas xojuieknusa
2.3 Crartuka TBEpnOTO TENA 5 LIOP http://school-
collection.edu.ru/
Ennnas xojuieknusa
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 LIOP http://school-
collection.edu.ru/
Hroro no pazneny 35

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ennnasg xojuieknusa

3.1 OCHOBBI MOJIEKYJIIPHOKHHETHYECKON TEOpUH 15 LIOP http://school-
collection.edu.ru/
Enunas komnekuus
3.2 Tepmonnnamuka. TenioBble MalIMHbI 20 LIOP http://school-
collection.edu.ru/
Enunas komnekuus
ArperatHble cOCTOSIHHS BemecTBa. Da3oBbie
3.3 14 LIOP http://school-
HepexoaH collection.edu.ru/
Hroro mo pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
Ennnas xoiuieknus
4.1 DneKTpuYecKoe noie 24 LIOP http://school-
collection.edu.ru/
Ennnas xojuieknusa
4.2 [ToCTOsTHHBIN 3NIEKTPUYECKUI TOK 24 LIOP http://school-
collection.edu.ru/
Enunas xomnekuus
4.3 Toku B pa3smu9HBIX cpeax 6 LIOP http://school-
collection.edu.ru/
Hroro no pazneny 54
Pa3znen 5. PU3NYECKUN TIPAKTUKYM
Enunas komnexmust
5.1 du3HUECKUil MPAKTHKYM 16 16 LTOP http://school-
collection.edu.ru/
Hroro o paznueny 16
PeszepBHoe Bpems 10 OUIIN



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

10

16

https://ege.fipi.ru/bank/
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11 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

Ne i/

Pa3pea 1. JIEKTPOJUHAMUKA

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypchl

1.1 MaruutHoe nose

1.2 DJIEeKTpOMarHuTHas: MHIYKIUS

Hroro no pazneny

14

13

27

Enunag xomieknus

LIOP http://school-
collection.edu.ru/

Enunas xoseknus

IIOP http://school-
collection.edu.ru/

Pa3nen 2. KOJIEBAHUSA U BOJTHbBI

2.1 Mexaunueckue kKojiicOaHus

10

Enunas xomnekuus

IIOP http://school-
collection.edu.ru/

2.2 ONEeKTpOMarHUTHbHIE KOJIEOaHUS

15

Enunas xoymrekms

IIOP http://school-
collection.edu.ru/

Mexanudeckue u OJICKTPOMArHuTHBIC
BOJIHBI

2.3

24 OnTuka

10

25

Ennnas xoymiekms

LIOP http://school-
collection.edu.ru/

Enunas xorekmus

IIOP http://school-
collection.edu.ru/
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Hroro mo pazneny 60

Pazgexn 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJLHOCTH

Ennnasg xojuieknusa
3.1 OcuoBel CTO 5 1 LIOP http://school-
collection.edu.ru/

Hroro no pazneny 5

Pa3znesn 4. KBAHTOBASA ®U3UKA

Enunas xoyieknus
4.1 KopmyckynsipHO-BOJIHOBOH Ayann3m 15 LIOP http://school-
collection.edu.ru/

Enunas xojuiekuus
4.2 ®usuka aToma 5 IIOP http://school-
collection.edu.ru/

Enunas xoymrekims
®u3rKa aTOMHOTO S/1pa U SJIEMEHTapPHBIX

4.3 qacTH 5 IIOP http://school-
H collection.edu.ru/
Hroro mo pazneny 25

Pasnea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

Ennnas xojuieknusa
5.1 DNEeMEHTHI aCTPOHOMUU U acTpOPHU3UKH 12 LIOP http://school-
collection.edu.ru/

Hroro no pazgeny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM

Enunas xoyutekuus
6.1 Ou3nyecKuil MpakTUKyM 16 16 LIOP http://school-
collection.edu.ru/
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Hroro mo pazneny 16

Pa3nen 7. OBOBIIAIOHIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
MPEAMETHOI'O COAECPIKAHUSA U OIbITA OUIIA

7.1 " 15 -

NeATEeILHOCTH, MPUOOPETEHHOTO TTPH https://ege.fipi.ru/bank/
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor

Hroro no pazgeny 15

PesepBHOe Bpemst 10 OUlIn

p P https://ege.fipi.ru/bank/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTHnueckue
n/n Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Enunas kouiekuus
Owusuka — pyHIaMEeHTaIbHAs HayKa O
1 IDHPOIE 1 ILIOP http://school-
pup collection.edu.ru/
N Enunas komeknus
HayuHplil MeTOZ IO3HAHKS U METOIbI
2 . 1 ILIOP http://school-
uccie0BaHusl (PU3UYECKUX SIBICHUIN .
collection.edu.ru/
DKCIIEPUMEHT U TEOPHS B MPOIIECCE
IIOP http://school-
3 no3HaHus npupoasl. Habmoaenue u 1 .
collection.edu.ru/
9KCIEPUMEHT B (PU3UKE
OP http://school-
4 Crioco6b! u3MepeHHs (PU3NYECKUX BETUUYUH 1 » .
collection.edu.ru/
5 AOCOIOTHAsI U OTHOCUTEIbHAS MOTPEITHOCTH 1 LIOP http://school-
U3MepeHuil pU3nyecKux BEINYUH collection.edu.ru/
MopnenupoBanue B ¢pusuke. Posb u mecto
6 ¢u3uku B OPMUPOBAHUHU COBPEMEHHOMN 1 LOP http://school-
Hay4YHOW KapTHUHBI MUPA, B IPAKTHYECKOU collection.edu.ru/
NeATeIFHOCTH JIFOAeH
Mexannueckoe nBuxkenue. CucreMa oTcueTa.
7 OTHOCHUTEIBLHOCTh MEXaHUUECKOTO 1 IIOP http://school-
nerxeHus. [Ipsmas u oOpaTHas 3agaun collection.edu.ru/
MEXaHHUKHU
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PaBHOMEpPHOE ITPAMOJIIMHENHOE IBUKEHHUE.

IIOP http://school-

cucreMsbl orcuéra. [IpuHnmn

8 ['padpuaeckoe onmcanue paBHOMEPHOTO collection.edu.ru/
IPSIMOJIMHEHHOTO JBUKECHUS

9 CroxxeHue nepeMeIieHnii 1 CKopocTei. LIOP http://school-
Pemenue 3agaa collection.edu.ru/
Panunyc-BekTop MaTepuanbHOM TOUKH, €ro

10 MIPOEKIIMU Ha OCU KoopAuHAaT. Tpaekropusl. LIOP http://school-
[Tepemenienue. Cxopocth. X npoekuuu Ha collection.edu.ru/
OCH KOOpJUHAT
HepaBaomepHoe aBrxeHue. MrooBeHHast
cKopocTb. Yckopenue. [Ipsmonnneitnoe _

11 JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM. iﬁfcw
I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM.

12 BxoaHoi1 KOHTpOIB
CBobosiHOE MajieHne. Y cKopeHue

13 ¢BOOOIHOTO IMaJleHNA. 3aBUCUMOCTD IIOP http://school-
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT collection.edu.ru/
BpPEMEHH U UX rpaduku

14 JBm>xeHue Tesna, OpOIIEHHOTO MO/ YIJIOM K IIOP http://school-
TOPU30HTY collection.edu.ru/
KpuBonuneiinoe npuxenue. /[Buxenue no

15 OKPY’KHOCTHU. YTJIOBasl U JTMHENHHAs CKOPOCTb. ITOP http://school-
ITepuon u wactota. LleHTpocTpeMUTENBHOE U collection.edu.ru/
MOJIHOE YCKOPEHUE

16 KonTtponbhas padora no teme "Kunematnka"

17 ITepssIif 3ak0oH HetoTOHA. THEpUMaIbHBIE LIOP http://school-

collection.edu.ru/
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oTHoOcUTeJIbHOCTH [ annies.
HewnHeprinaabHbIe CHCTEMBI OTCUETA

Cuna. PaBHonelicTByt01Ias cuna. Bropoit

LIOP http://school-

18 .
3akoH HproTona. Macca collection.edu.ru/
19 B3aumoneiictue Ten. Tperniil 3akoH LOP http://school-
Herorona collection.edu.ru/
20 [IpuHnmn cynepnosunuu cui. Pemenne LIOP http://school-
3aj71a4 Ha MpUMEHEeHue 3aKkoHOB HproToHa collection.edu.ru/
3aKOH BCEMUPHOIO TATOTEHUS.
. IIOP http://school-
21 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U .
. collection.edu.ru/
WHEPTHOM Macchl
99 Cuna TsKeCTH M YCKOpeHHe CBOOOHOTO IIOP http://school-
HaJIcHAs collection.edu.ru/
JIB>xeHne HeOeCHBIX Te U UX
IIOP http://school-
23 MCKYCCTBEHHBIX CIyTHUKOB. [lepBas .
collection.edu.ru/
KOCMHUECKasi CKOpocTh. 3akoHbl Kemepa
IIOP http://school-
24 Cuua ynpyroctu. 3akoH ['yka. Bec tena .
yipy Y collection.edu.ru/
Cuia tpenust. [Ipuposaa v BUABI CUIT TPEHHUSL.
R Prp N P IIOP http://school-
25 JIBU>KEHUE B )KUJKOCTHU U Ta3e C yUETOM .
collection.edu.ru/
CHUJIbI COIPOTHUBIICHHUSI CPEIbI
26 Hasnenue. 'mapocratndeckoe gaBiIeHUE. LOP http://school-
Cuna Apxumena collection.edu.ru/
97 AbGcomotHo TBepaoe Teno. [loctynarensHoe LOP http://school-
Y BpAILATEJIbHOE IBUKEHHUE TBEPAOTO TeNa collection.edu.ru/
78 MOMEHT CUJIbl OTHOCHTEIIBHO OCH BpaIllCHUA. LIOP http://school-
[Lieuo cumel collection.edu.ru/
29 CroxeHue CuI, MPUIOKEHHBIX K TBEPIOMY LIOP http://school-
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teiy. LleHTp TsxkecT Tena. Y cinoBus
paBHOBecHsI TBEPAOro Tena. Busl
paBHOBECHS

collection.edu.ru/

IIOP http://school-

30 Penrenne 3amau )
collection.edu.ru/
31 KonTtponbHas padora no teme "/lunamuxka.
Craruka TBepaoro tena'
Hmnynbc MaTepuanbHONW TOYKU, CUCTEMBbI
32 MaTepualbHbIX ToYeK. LleHTp Macc cucTteMbl LIOP http://school-
MaTepHAIbHBIX TOYEK. TeopeMa 0 NBHKEHUU collection.edu.ru/
LIEHTpa Macc
HMnynibe CHITBI M I3MEHEHHE UMITYJIbCca Tena. LIOP http://school
p://school-
33 3aKOH COXpaHCHHSI HMITYJIbca. PeakTHBHOE .
collection.edu.ru/
JIBUKCHHC
MoOMEeHT UMITyJIbca MaTepruaIbHOU TOUKH. 11OP http://school
p://school-
34 [IpencraBiaenne o COXpaHEHMH MOMEHTA .
collection.edu.ru/
UMIYJIbCA B IICHTPATBHBIX MOJISIX
35 Pemmene 3a1ad IIOP http://school-
collection.edu.ru/
PaGora cuiibl Ha ManoM U Ha KOHEUHOM 11OP http://school
p://school-
36 nepemeneHny. I'paguueckoe npeacraBieHne .
collection.edu.ru/
paboThI cuitbl. MOLITHOCTH CHJTBI
Kunernueckas sueprus. Teopema 06 11OP http://school
. ://school-
37 U3MEHEHHN KHHETUYECKON SHEPTUH 5
. collection.edu.ru/
MaTepUaIbHOU TOUKH
[ToreHManbHBIE W HETIOTCHIINATBHBIEC CHIIBL. LIOP http://school
p://school-
38 [MorennmansHas sHEprus. Bropas

KOCMHYECCKasA CKOPOCTh

collection.edu.ru/
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TpCTBH KOCMHUYCCKasA CKOPOCTh. CBs3b
pa6OTBI HCEIMOTCHLIMAJIBHBIX CHUJI C

IIOP http://school-

39 W3MEHEHUEM MEXaHUYECKON YHEPTUU .
collection.edu.ru/
CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOM 3Hepruu
Ypyrue u Heynpyrue CTOJIKHOBEHHS.
. OP http://school-
40 Ypasuenue bepHyum 115 uaeanabHON » .
collection.edu.ru/
KUAKOCTU
41 KonTtponsHast pabora o Teme "3aKoHbI
COXPAaHEHHUS B MEXaHUKe"
Pa3BuTHe npeacraBneHuil o mpupoe
OP http://school-
42 temioTbl. OcHoBHBIE MoJiokeHruss MKT. i .
collection.edu.ru/
Hduddysus. BpoyHOBCKOE ABMKEHHE
CtpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX
. OP http://school-
43 Ten. XapakTep IBUKEHUS U B3aUMOJIEHCTBUS 1 ;
collection.edu.ru/
YaCTHI[ BEUIECTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB). 11OP http://school
p://school-
44 KonuuectBo BemectBa. [locrosiHHas .
A collection.edu.ru/
BOTaJIpo
45 Temneparypa. TeroBoe paBHoBecue. [kana ITOP http://school-
Lenbcus collection.edu.ru/
16 Pewerue 3anau IIOP http://school-
collection.edu.ru/
. OP http://school-
47 HNneanpuenii ra3. I'a30BbIe 3aKOHBI 1 3
collection.edu.ru/
48 VYpaBuenue Menaeneepa-Knaneiipona. LOP http://school-
Pemenne 3amau collection.edu.ru/
49 AbcomoTHas TeMnepatypa. 3akoH JlanbroHa ITOP http://school-
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I/I30np0ueccm B UACAJIbHOM ra3€ C

collection.edu.ru/
IIOP http://school-

>0 IOCTOSIHHBIM KOJIMUECTBOM BEIIECTBA collection.edu.ru/

51 I'paduueckoe mpeacTaBaeHUE U30MPOLIECCOB: LIOP http://school-
U30TepMa, U30X0pa, n3odapa collection.edu.ru/

52 OcnoBHoe ypaBHenne MKT Hop w

collection.edu.ru/

53 Pemrenue 3amau LHoP httl Uischool-

collection.edu.ru/
CBsi3b a0COTIOTHOI TeMIepaTypbl

54 TEPMOJIMHAMHUYECKON CUCTEMBI CO CpEIHEN LIOP http://school-
KMHETUYECKOW dHEPruei MocTynaTeabHOro collection.edu.ru/
TEIUIOBOT'O IBM)KEHUS €€ YacTHI]

55 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 110 LIOP http://school-
teme "OcnoBsl MKT" collection.edu.ru/

56 Konrtponsnas padora no reme "OCHOBBI
MKT"

TepMoanHaMuyeckas cucrema. 3aJlaHue
BHEIIHUX ycnoBuid uist T/ cucremel.

57 BHemHne 1 BHyTpEHHUE MapaMeTPhI. LIOP http://school-
ITapamerps! T/l cucTeMBI Kak CpeIHUE collection.edu.ru/
3HAUEHUS BEIMUYMH, ONUCBIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE
Hynesoe Hauano TepMOgUHAMUKH.

58 CamonpousBosbHas penaxkcanus T/ LHOP w

collection.edu.ru/
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
59 Moenb u1eabHOTO Ta3a B TEPMOIMHAMUKE. ITOP http://school-

VYcioBus IpUMEHUMOCTH 3TON MOJEITH

collection.edu.ru/
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Ypasuenne Menneneesa-Kianeiipona u

IIOP http://school-

60 . i
BBIPAXEHUE JIJI1 BHYTPEHHEN SHEPrUuun collection.edu.ru/
Bripaxenue 111 BHyTpEHHEH SHEPTUU

61 O0JTHOATOMHOI'O HJICAJIbHOIO rasa. LIOP http://school-
KBazucraruueckue u HeCTaTUYECKUE collection.edu.ru/
MPOLIECChHI
DnemeHTapHas paboTa B TEPMOAMHAMHUKE.

62 Brraucnenue paboThl 1o rpaduky mporecca LIOP http://school-

P P Y 1P collection.edu.ru/
Ha pV-auarpamme
Temnonepenaya Kak crnoco0 U3MEHEHUs
. IIOP http://school-
63 BHyTpeHHel suepruu T/l cuctemsl 6e3 .
collection.edu.ru/
COBepIIeHHs paOOTHI
IIOP http://school-
64 KonBekuus, TeronpoBoAHOCTh, U3ITy4YEeHUE .
collection.edu.ru/
KonuyectBo TemnoTsl. TennoéMkocTs Tena.

65 VY enbHas ¥ MOJISIpHAs TEIUIOEMKOCTH IIOP http://school-
BEILECTBA. Y JeNIbHAs TEIUIOTA CrOpaHus collection.edu.ru/
TOTJTMBA

66 Pacuér xonmyecTBa TEIIOTHI ITpU LIOP http://school-
Temionepeaaye collection.edu.ru/

67 [Tonsatue 06 anuabdatHoM mporecce. [1epBrrit LIOP http://school-
3aKOH TEPMOJINHAMUKHU collection.edu.ru/
KonudecTBo TemnoTel u paboTa Kak MepbI

68 W3MEHEHUs BHYTpeHHel aHeprun T/] LOP http://school-

yIp P collection.edu.ru/
CHUCTEMBI
BTopoii 3aKk0OH TepMOIUHAMUKH IS
P P IIOP http://school-
69 PaBHOBECHBIX 1 HEPABHOBECHBIX MPOLIECCOB.

HeoGpaTtumMocTh NPUPOIHBIX MPOLIECCOB

collection.edu.ru/
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[IpuHUMIIBI AEHCTBUS TEILUIOBBIX MAIIKWH.

IIOP http://school-

70 KIIJI collection.edu.ru/

71 MakcumanbsHoe 3Hauenue KITJ. T{uxn
Kapno. Pemenue 3anau.

72 Py06exHbBIN KOHTPOJIb
DKOJIOTMYECKUE aCIEKThI UCIIOJIb30BaHUS

73 TEIJIOBBIX JABUTATENEH. TermoBoe H(I)IP m‘%
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl coffection.edu.1L

74 OO0o01IeHre U CHCTeMAaTH3alns 3HAHUN 110
teme "Tepmoaunamuka. TemnoBbie MamHbI"

75 Pemenue 3amay

76 KonTtponpsHast pabora o Teme
"TepmoanHamuka. TerioBble MalIuHbL"

[TapooOpa3oBaHue U KOHICHCAIINS.

77 Hcnapenue v kurieHue. Y nelibHas TeIioTa Lo w
HapoobpasopanHs collection.edu.ru/
HaceiienHbie ¥ HEHACHIIIICHHBIE TaPHI.

KauecTBeHHast 3aBUCUMOCTD MJIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Mapa OT .

78 TEMIEPATYPbl, UX HE3AaBUCUMOCTh OT 00bEMa iﬁgcw
HACBIIIIEHHOTO MMapa. 3aBUCUMOCTh
TEMIIEPATYPbI KUTICHUS OT JaBJICHUS B
KUTKOCTH

79 BnaxHocTs Bo3ayxa. AGCOMIOTHAS U LOP http://school-
OTHOCHUTEIIbHAS BIAXKHOCTh collection.edu.ru/

80 Pemenue 3amau

81 TBépnoe Teno. Kpucrammueckne n ITOP http://school-

aMmopdHbIe Teaa. AHU30TPOIHS CBOMCTB

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

KpHUCTAJIJIOB

[InaBnenne n KpucTaJuiu3anusi. YILCJ'IBHaSI

LIOP http://school-

82 .

terutoTa masneHus. Cyonumanus collection.edu.ru/
edopmanuu TBEpIOrO Tena. Pactskenue u
Aledop P IIOP http://school-
83 cxartue. Casur. Monayinb FOnra. [Ipenen ;
. collection.edu.ru/
yopyrux aedopmaruii
TeroBoe paclimpeHue KUIKOCTEN U
N LIOP http://school-

84 TBEPABIX Te. AHTAPMOHHU3M TETIOBBIX .

B collection.edu.ru/
KoJIe0aHUM YacTHIl BEIIeCTBa

85 [IpeobpazoBanue sHeprun B (ha30BBIX LIOP http://school-

nepexoaax collection.edu.ru/
OP http://school-

86 YpaBHEHHE TEIUIOBOTO OanaHca i .

collection.edu.ru/

87 Pemenue 3amau
[ToBepxHOCTHOE HaTsKeHUE. Kanuisipabie

88 ABJIEHUA. /aBieHne o UCKpUBIEHHON IIOP http://school-
MIOBEPXHOCTBIO )KUIKOCTU. PopMyna collection.edu.ru/
Jlannaca
0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110

89 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble Iepexoan"”

90 KonTponbhas pabota no teme "ArperatHoie
cocTosiHus BemecTBa. MazoBbie mepexoanl”

DneKTpu3anus Tei U e€ MpOosiBICHUSI.

01 DnekTpuueckuii 3apsia. /[Ba Buna LOP http://school-
3NIEKTPUYECKUX 3apsaaoB. [TpoBogHUKH, collection.edu.ru/
JUAJICKTPUKU U TIOJTYTTPOBOTHUKH

92 DJIeMEHTapHBIN 3NIEKTPUYECKUM 3apsia. 3aKOH LOP http://school-
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COXPAHCHUS SJICKTPUUCCKOTO 3apaa

collection.edu.ru/

B3aumoneiictBue 3apsaioB. ToueuHbie

LIOP http://school-

93 .
3apsiabl. 3akoH Kynona collection.edu.ru/

94 Pemenue 3amau

95 Onektpuueckoe nose. Ero neiictBue Ha LIOP http://school-
ANEKTPUYECKUE 3aPsi/Ibl collection.edu.ru/
Hanpspk€HHOCTD 37EKTPUUECKOTo MOJIS.

96 [TpoOHebI#i 3aps. JInHUKM HaNPSHKEHHOCTH IIOP http://school-
ANEKTPUUECKOTO ToJis1. OHOPOIHOE collection.edu.ru/
AIIEKTPUYECKOE 110JIE

97 [ToTeHIMaIbHOCTD AJEKTPOCTATHYECKOTO LIOP http://school-
1oJjsi. Pa3HOCTh MOTEHIMAIOB U HAIIPSKEHUE collection.edu.ru/
[ToTenuuansHas sHEprUs 3apsiia B

LIOP http://school-
98 AJIEKTpOCTaTUYECKOM TMosie. [ToTeHnman X
collection.edu.ru/
3JIEKTPOCTATUYECKOTO OIS
CBs13b HAMPSHKEHHOCTH TIOJISI U PA3HOCTH
IIOP http://school-
99 MOTEHIINAJIOB JUTS AJICKTPOCTATHYECKOTO )
collection.edu.ru/
OJIS

100 IIpuHIUII CyNIEPIO3UIIUH DIIEKTPUUECKUX LOP http://school-
oJIen collection.edu.ru/

101 Pemenue 3amau

102 [Tone Toueunoro 3apsana. [Tose paBHOMEPHO LOP http://school-
3apsOKEHHOMN chephl collection.edu.ru/
[Tone paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

. IIOP http://school-

103 mapa. [lone paBHOMEpHO 3apsyKEHHOU .

. collection.edu.ru/
0OECKOHEYHOM MIOCKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. LIOP http://school-

VYcnoBue paBHOBECUS 3apsI0B

collection.edu.ru/
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JIMBNEKTPUKHY U ITOJIYyIIPOBOJHUKU B

IIOP http://school-

105 i
3JIEKTPOCTATUYECKOM I10JIe collection.edu.ru/
Konpnencarop. D1eKTpoéMKOCTh

.. LIOP http://school-
106 KOHJCHCATOPa. DICKTPOEMKOCTH ILIOCKOTO .
collection.edu.ru/
KOH/JIEHCATOpa
LIOP http://school-

107 [TapannenbHoe coeIMHEHNE KOHIEHCATOPOB .

collection.edu.ru/

108 [TocnenoBarenbHOE COCAUHEHUE IIOP http://school-
KOHJICHCATOPOB collection.edu.ru/

OP http://school-

109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa A .

collection.edu.ru/

110 Pemenue 3amay

111 JIBrKeHHe 3apsyKEHHON YacTULBI B LIOP http://school-
OJHOPOJIHOM BJIEKTPUUECKOM IT0JIE collection.edu.ru/

112 Pemenue 3amau

113 O06o011eHre U cucTeMaTu3alys 3HaHU| o
TeMe "OnekTpudeckoe nosue"

114 KontponbHas padoTa o Teme
"DnexkTpuueckoe mose"

Cuina Toka. [TocTossHHBIN TOK. Y CIOBHS
IIOP http://school-
115 CYILLIECTBOBAaHMsI [IOCTOSIHHOTO !
collection.edu.ru/
AJIEKTPUIECKOTO TOKA
OP http://school-

116 Wcrounuku Toka. Hanpsxenne nu 9/1C » .

collection.edu.ru/

117 3akoH OMa AJ1s yJacTKa LEnu. ITOP http://school-
DIIEKTPUUECKOE CONIPOTUBIICHUE collection.edu.ru/

118 3aBUCHMOCTH COTIPOTUBIICHHUS OJTHOPOTHOTO LIOP http://school-

MMPOBOAHUKA OT €TI0 AJIMHBI U TJIOIIaAn

collection.edu.ru/
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MOICPCUYHOTO CCUCHUA

yI[CJ'ILHOC COIMPOTUBJICHHUE BEHICCTBA.

119
Pemienue 3anau
120 ITocnenoBarenbHOE, MApATIEIBLHOE, LIOP http://school-
CMEIIIAHHOE COEIMHEHHE MPOBOIHUKOB collection.edu.ru/
121 Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX
neneii. [Ipasuna Kupxroga
122 Pemenue 3amay
123 Pa6ota anekTpuueckoro Toka. 3akon oy LIOP http://school-
—Jlenna collection.edu.ru/
124 Pemenue 3amau
125 MOIIHOCTD JIEKTPUUYECKOr0 TOoKa. TeroBas LIOP http://school-
MOIITHOCTb, BbIJIETIsIEMasi Ha PE3UCTOPE collection.edu.ru/
126 Pemenue 3amau
127 OJ1C 1 BHyTpEHHEE CONPOTUBIICHUE LIOP http://school-
HCTOYHHKA TOKA collection.edu.ru/
128 3akon OMa A1 OJTHOM (3aMKHYTOI) IIOP http://school-
JJIEKTPUYECKOU LIETIH collection.edu.ru/
129 Pemenue 3amau
130 MouHOCTh UCTOYHKKA TOKA HoP w
collection.edu.ru/
131 KopoTkoe 3ambikaHue LHoP w
collection.edu.ru/
132 KoHnneHncaTop B 1enu mocTOSTHHOTO TOKa HOP w
collection.edu.ru/
OUTIN
133 Pemerirte sazes https:/ege.fipi.ru/bank/
134 Pemenue 3amay 1o teme "I1oCTOSTHHBII DOUTIN
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ANEKTPUUECKUI TOK"

https://ege.fipi.ru/bank/

Pentenue 3amaud mo teMe "I1ocTOSHHBIHN

OUIIN

135 AIIEKTPUYECKUH TOK" https://ege.fipi.ru/bank/
136 Penrtenue 3amaud mo teMe "IlocTOSHHBIHN DOUTIU
3NIEKTPUYECKUM TOK" https://ege.fipi.ru/bank/
137 O060011eHNe U CUCTeMAaTH3aIMs 3HAHUH 110 OUIU
teMe "[1oCTOSAHHBIN AIEKTPUIECKU TOK" https://ege.fipi.ru/bank/
138 KoHntpoinbhas padota mo teme "lTlocTossHHBIN
ANEKTPUIECKUHN TOK"
DnekTpuyecKast HpOBO,I[I/I‘I’VIOCTB Pa3TUYHbIX 1OP http://school-
139 BEILIECTB. DJICKTPUUYECKUIN TOK B METasLIax. ; !
collection.edu.ru/
CBepXxnpoBOIUMOCTb
DIIEKTPUUYECKHI TOK B pacTBOpax U
140 pacriaBax JeKTpouToB. 3akoHbl Dapanes
JUTS DJIEKTPOIIN3a
141 DneKTpuueckui Tok B razax. [lmazma LHoP w
collection.edu.ru/
142 DIIeKTPUUYECKHI TOK B BakyyMme. BakyymHbIie LIOP http://school-
npuOOpbI collection.edu.ru/
143 DNEKTPUYECKUH TOK B TOJTYTIPOBOJHUKAX LOP w
collection.edu.ru/
LOP http://school-
144 [TosrynpoBOTHUKOBBIE TPUOOPHI collection.edu.ru/
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3mepeHne CuIIbl TOKa U HaPsDKEHUS B
145 LETTH MOCTOSIHHOT'O TOKa MPHU TTOMOIIHN

AHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npr6opoB" uiK "3HAKOMCTBO € IIUPPOBOH
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naboparopueii o ¢pusuke. [Ipumepsr
U3MepeHus: GU3NMYECKUX BEIUYHH TIPH
HOMOIIH KOMITBIOTEPHBIX TaTYHKOB"

146

®uznyeckuil npakTukyM no teme "M3ydenue
HEPAaBHOMEPHOTI'O ABM)KEHHUS C LIEJIBIO
oIpeziesIeHus MTHOBEHHOM ckopoctu"

147

DuU3nYeCKui MPaAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHusl Ipu
MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIOKEHUH 110 HAKJIOHHOM IIIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH MPU PaBHOYCKOPEHHOM JBUKEHHUU"

148

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenune yckopeHust CBOOOHOTO
nafeHus" win "M3yuenue ABUKEHUS Tena,
OpOILIEHHOT0 TOPU30HTAIBHO"

149

@uznyeckuil NpakTukyM 1o teme "M3ydenue
JIBUKEHUSI T€JIa 110 OKPYKHOCTH C
MTOCTOSTHHOM 10 MOJIYJIFO CKOPOCThIO" MIIH
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpallleHns KOHUYECKOI0 MasiTHUKA OT €ro
napaMeTpos"”

150

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHne paBHOJIECHCTBYIONIEH CHJIBI IIPU
JBUKEHUH OpyCKa MO0 HaKJIOHHON
miockocT" niy "IIpoBepka runoTessl o
HE3aBUCHMOCTH BPEMEHH JIBIKEHUs Opycka
110 HAaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT €ro Macchl"




151

152

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
PE3UHOBOM 00pa3ile, oT ux aedopmanun”
unu "M3yueHne ABUKEHHS] CUCTEMBI TEll,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nérxkuii 0J10K"

Ou3nyecKkuil MPakTUKYM 0 TeME
"U3mepenue koddduireHTa TpeHus mo
BEJIMUMHE YTJIOBOTO KOd(puIrenTa
3aBucumoctu Frp(N)" win "UccnenoBanue
JBUKEHMS OpyCKa 110 HAKJIOHHOW IJIOCKOCTH
¢ mepeMeHHbIM K03 punmenTom Tpenus"
nin "M3ydeHue IBUKEHUS rpy3a Ha BaLy C
TpeHueM"

153

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue ycnoBUi paBHOBECHS
TBEP/OrO TeJla, UMEIOIIETO OCh BpalleHHs "
win "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" win "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TEJA, UMEIOIIETO
iouiaib onopst"

154

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenne ummyJibca Tena no TOpMO3HOMY
nytu" win "M3mepeHne CuiIbl TIru, CKOpOCTH
MOJIENIU SIIEKTPOMOOUIIS U MOIITHOCTH CHJTBI
Tarn" uin "CpaBHEHNE U3MEHEHUS UMITyJIbCA
TeJa ¢ UMITYJIbCOM CHJIBI" WIIN
"HccnenoBanue coxpaHeHUs! UMITyJIbca IMPU




ynpyrom B3aumozeiictsun" win "Msmepenne
KWHETHUYECKOW SHEPTUH Teja 10 TOPMO3HOMY
nyta"

155

®uznyeckuil npakTukyM no teme "M3ydenue
M30TEPMUYECKOTO IMpoliecca (PEKOMEHI0BaHO
UCTIOJIb30BaHue IUPPOBOI 1abopaTopuu)”
nnu "M3ydeHne n30X0pHOro mpoiecca’ win
"N3y4enue n3obapHoro mpoiecca’ uiu
"[IpoBepka ypaBHEHUsI COCTOSAHUS"

156

157

Pu3n4ecKuil NPAKTUKYM 110 TEME
"N3mepeHue yaenbHON TenIoEMKOCTU" U
"UccnenoBanue mpoliiecca OCThIBaHUS
Bewecrsa" win "HccienoBanue agnadaTHOro
npouecca" win "M3yueHne B3auMoCBs3U
SHEPIUH MEXMOJIEKYJISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
Kugkocren"

@uznyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEHN MCIIapeHUsl JKUIKOCTEH"
wim "M3MepeHne yieapHON TEIIOTHI
riaBieHus Jpaa" win "M3yuenue cBONCTB
HaCBIIIEHHBIX NapoB" win "U3mepenue
a0COTIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl apoB B noMenieHnn". Mzmepenne
K03 PHIIMEHTa TOBEPXHOCTHOTO HATSKEHUS

158

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaGmroienre mpeBpalieHus SJHepruu
3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
n3IydeHus ceeroauoaa’ wim "M3yyenue




159

160

161

MPOTEKAHUs TOKA B LIETIH, COJIepIKalleH
KoHaeHcaTop" uiu "Pacnpenenenue
Pa3HOCTHU MOTEHITMAIOB (HAINPSDKEHUS) TIPH
MOCJIENOBATEILHOM COEIUHEHUN
KOHJICHCATOPOB"

Pu3n4eCKul IPAKTUKYM 110 TEME
"HccneqoBaHue CMENIAHHOTO COSTUHEHUS
pe3uctopoB" unu "M3MepeHue yieabHoro
COINPOTHUBJICHUS TPOBOAHUKOB" HIIH
"HccnemoBaHnue 3aBUCHUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUIs1 JIAMITbl HAaKaJTuBaHUs"

Ou3nyecKkuil MPakTUKYM 0 TeME
"HaGmroenue anekTpoaun3a’ win
"M3mepenue 3apsia 0JJHOBAJICHTHOTO HOHA'
i "Hccaenosanye 3aBUCHMOCTH

COIIPOTHUBJIEHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIEPHOI XapaKTepUCTUKU auoaa"

NTOroBb1ii KOHTPOJIB

162

Peseprubiit ypok. O60011eHNE U
cHUCTEeMaTH3aIus 3HAHUH 110 TeMe
"Kunematuka u Jlunamuka"

OUTIN
https://ege.fipi.ru/bank/

163

164

165

Peseprubrit ypok. O6001IeHNE U
cucreMatusanys 3Hagui mo treMe "CraTtuka
TBEpAOro Tema"

PesepBHslit ypok. O0001IeHHE U
CHUCTEMaTH3aIus 3HAHUH 10 TeMe ""3aKOHbI
COXpaHEHHUS B MeXaHUKe"

PesepBueiit ypok. O000mIeHHE U

DOUTTUN
https://eqe.fipi.ru/bank/

OUTIN
https://eqe.fipi.ru/bank/

OUIIN
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cucreMaruzaius 3HaHui 1mo Teme "OCHOBBI
MOJIEKYJIIPHO-KMHETUYECKON Teopun"

https://ege.fipi.ru/bank/

PesepBueiit ypok. O600mIeHNE U

. OUIIN
166 cUCTEMATH3ALMs 3HAHUH 110 TEME 1 -
" " https://ege.fipi.ru/bank/
Tepmoanaamuka. TermioBbIe MATUHBI
PesepBHbIil ypok. O6001IeHNE 1
CUCTEMAaTHU3aIHs 3HAaHUH 110 TEME OUTTN
167 1 .
"ArperatHbie cocTosiHUs BemecTBa. Da3oBbie https://ege.fipi.ru/bank/
nepexopl"”
PesepBHbIii . 0000
P YPOK 0 1116HI/IC U SUIL
168 cUCTEMATH3AalHA 3HAHUH 110 TEME 1 -
" " https://ege.fipi.ru/bank/
DIEeKTpUYECKOE T10JIe
P I . 0000
€3epBHBII YPOK 0 1116HI/IC U OUIN
169 cUCTEMAaTH3alHA 3HAHUH 110 TEME 1 .
" . . https://ege.fipi.ru/bank/
[TocTOSIHHBIN TEKTPUUYECKUIN TOK
Pese i ypok. O0o0menue
170 CHCTgf/IIzII/IHzZpHE 3HaHI/II;IH nzie;[le "Toku B 1 UM
B " https://ege.fipi.ru/bank/
pa3IMYHBIX Cpeaax
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 11 16
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
B3anmoneiicTBre MOCTOSTHHBIX MarHUTOB U
IIOP http://school-
1 MTPOBOTHUKOB C TOKOM. MarHuTHOE IoJIe. 1 .
collection.edu.ru/
['mnore3a Amnepa
Bextop marautHoO# ngaykuuu. [puHnun
P Y up LIOP http://school-
2 CYNEPHO3UIIMH MarHUTHBIX Moyied. JIunun 1 .
. collection.edu.ru/
MarHUTHON HUHIyKIIUU
3 MaruuTtHoe 1nose NpoBOJHUKA C TOKOM. OTIbIT 1 L OP http://school-
Opcrena collection.edu.ru/
N OP http://school-
4 Cunia AMriepa, e€ HarpaBJICHUE U MOJTYJIb 1 1 )
collection.edu.ru/
5 Pemenue 3amau 1
6 IIpumenenue 3akoHa Amnepa. 1 L OP http://school-
DNEeKTPOU3MEPUTENbHbIE TPUOOPHI collection.edu.ru/
Cua JlopeHiia, e€ HampaBjeHUE H MOOYIIb.
P ? Y LIOP http://school-
7 JIBr>keHue 3apsiKEHHOM YacTHUILIbI B 1 )
collection.edu.ru/
OJIHOPOJIHOM MarHUTHOM I10J1€
8 Pemrenue 3anau 1
9 PaGora cunbl Jlopennia. Pemenue 3agau
10 BxonHoit KOHTpOIB 1
11 MarnuTtHoe 1oJI€ B BEIIECTBE. 1 LIOP http://school-
deppoMarHeTUKH, napa- U 1uaMarHeTUuKu collection.edu.ru/
12 OcHoOBHBIE CBOMCTBa (heppPOMArHETHUKOB. 1 LIOP http://school-
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[Tpumenenue GpeppoMarHeTHKOB

collection.edu.ru/

13 Pemenue 3amay o reme "MaraurtHoe 1ose"”
14 CaMocrosiTenbHast paboTa 1mo Teme
"MaruautHoe nosie"
15 SIBneHue AIEKTPOMArHUTHON UHAYKIUU. LIOP http://school-
[ToTrok BeKTOpa MAarHUTHOM MHIYKIUU collection.edu.ru/
16 BJIC uHAYKIUK HOP httg://school—
collection.edu.ru/
17 3aKOH AJIEKTPOMATHUTHON MHAYKIUHU IIOP http://school-
®dapanes collection.edu.ru/
18 Buxpesoe anexrpuueckoe noise. Toku Pyko HoP _pihtt Alschool-
collection.edu.ru/
19 OJ1C uHAYKIMH B ABMKYIIUXCS TIPOBOJTHUKAX HoP _pihtt Alschool-
collection.edu.ru/
20 Pemenue 3amau
21 Tpasusto Jlenia HOP h_ttp://school-
collection.edu.ru/
99 WNunyktuBHOCTE. KaTylika MHAYKTUBHOCTH B L OP http://school-
IIENX MMOCTOSTHHOTO TOKa collection.edu.ru/
93 Asnenue camonnaykiuu. IC IIOP http://school-
CaMOWHIYKIIAN collection.edu.ru/
24 OHeprus MarHUTHOTO MOJIS KaTYIIKH C TOKOM. LIOP http://school-
DJIEKTPOMArHuTHOE TOJIe collection.edu.ru/
25 Pemenue 3agau
26 O06001eHre U cucTeMaTU3aIys 3HaHUN 110
TeMe "DneKkTpoanHamMuKa"
97 KonTponbHas pabota mo Teme

"OnexTpoauHaMuka"
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KoneobarensHas cucrema. CBOOOIHBIE

28 KoJiebanus1. ['apMoHnYecKre KojeOaHus

29 KunemaTnyeckoe u TMHAMHUYECKOE OMMMCAHUE
KO0JIcOATEIbHBIX ABMKCHUMN
DHepreTudeckoe onucanue. BoiBoj

30 JMHAMUYECKOTO OMUCAHUS TAPMOHUYECKHUX IOP http://school-
KOJIeOaHUH U3 UX IHEPTreTUUECKOTO U collection.edu.ru/
KHHEMAaTHYCCKOTO OIMMCAHUS

31 Awmruntyzaa u $asa konebanui Hor w

collection.edu.ru/

[Tepuon u wactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOJIeOaHUMI

32 MareMartuuyeckoro MastTHuka. [lepuon HoP w
CBOOOJIHBIX KOJIEOAHUH MIPYKUHHOTO collection.edu. i
MasITHUKA

33 3aryxaromue Konedanus. BeiHyk/1eHHbIE LIOP http://school-
KoJjiebanus. Pe3onanc collection.edu.ru/

34 ABTOKOJICOaHUS LoP @‘M

collection.edu.ru/

35 Pemenue 3amau

36 VYpok-koHpepenuus "Mexannyeckue
KoJ1e0aHusl B My3bIKaJIbHBIX HHCTpyMEHTax"

37 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110
Teme "MexaHudeckue Kojaeoanus"

38 DNeKTpOMarHuTHbIE KOJIEOaHHUS. L OP http://school-
KonebarenbHblil KOHTYD collection.edu.ru/

39 ®opmyna Tomcona. CBsI3b aMIUIUTY IbI LOP http://school-

3apsia KOHIEHCATOPa C aMIUTUTY/I0H CHITBI

collection.edu.ru/
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TOKa B KOJICOATEIILHOM KOHTYPE

3akoH COXpaHCHUA SHCPIUH B HACATIbHOM

LIOP http://school-

40 .
KoJ1e0aTeTbHOM KOHTYpE collection.edu.ru/
3aTyxaromue IeKTPOMarHUTHBIE KOJIeOaHusl.

LIOP http://school-

41 BrIHYX)1€HHBIC 3JICKTPOMArHUTHBIS .

collection.edu.ru/
KoJeOaHus

42 [Tepemennsblii TOK. Pe3uctop u KoHaeHcaTop B LIOP http://school-
LIETH IEPEMEHHOI0 TOKA collection.edu.ru/

43 Karymka MHIyKTUBHOCTH B LIETIN LIOP http://school-
MEPEMEHHOTO TOKa collection.edu.ru/

44 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu LIOP http://school-
MePEMEHHOT0 TOKa collection.edu.ru/
MOomHOCTh IEPEMEHHOTO TOKA.

. LIOP http://school-

45 AMIUTMTYTHOE U ICMCTBYIOIIEE 3HAUCHUE ;

collection.edu.ru/
CHJIBI TOKA U HATPSHKEHUS
. LIOP http://school-

46 Pe3oHaHC B 35IeKTpUYECKOH TeTH X

collection.edu.ru/

47 Pemenne 3amaq
WUneansHerif Tpancdopmarop. IIpon3BoacTso,

parcqopmarop. Ilp o LLOP http://school-
48 nepenavya v moTpedIeHue MEeKTPUISCKON .
collection.edu.ru/
SHEPTUHU
DKOJOTHYECKHEe PUCKHU IIPH IIPOU3BOJICTBE
49 DJIEKTPODSHE FI/II/IpK J'ILTp a I/II(J:HOJ'ILBOBaHI/I}I HOP htp://school-
p prit. BYIRTYP B collection.edu.ru/
ANEKTPOIHEPTHH B MOBCETHEBHOMN KU3HU

50 Pemrenne 3agau

51 Pemenue 3amau

59 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110

Teme "DJIeKTpOMarHuTHbIe Konebanus"
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Mexanudeckue BOIHbL. XapaKTepUCTUKHU

LIOP http://school-

53 X
MEXaHUYECKHUX BOJIH collection.edu.ru/
. OP http://school-
54 CBoiicTBa MEXaHUYECKUX BOJIH 1 X
collection.edu.ru/
LIOP http://school-
55 3ByK. XapaKTepUCTUKH 3ByKa X
Y 3 P ¥ collection.edu.ru/
56 Wudpassyk u yasrpassyk. LllymoBoe LOP http://school-
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl collection.edu.ru/
57 Pemenue 3anau
58 DneKTpoMarHuTHbIe BOJIHBL. W3nydyeHue LIOP http://school-
3JIEKTPOMArHUTHBIX BOJIH collection.edu.ru/
59 DHeprus AIEKTPOMAarHUTHBIX BOJIH. CBOMCTBA LOP http://school-
3JIEKTPOMAarHUTHBIX BOJIH collection.edu.ru/
[Ikana >MeKTPOMarHUTHBIX BOJH.
IIOP http://school-
60 [IpuMeHeHne HIeKTPOMAarHUTHBIX BOJH B !
collection.edu.ru/
TEXHHUKE U ObITY
[TpuHIMIIBI paTUOCBSI3U U TETIEBUACHHUS.
P P LIOP http://school-
61 Panuonoxarus. DnekTpoMarHuTHOE !
. collection.edu.ru/
3arpsi3HEHUE OKPYKAIOIIEH Cpebl
62 Kontponbnas padota o teme "Konebanus u
BOJIHBI"
63 Cgert. 3aKOH NMPSMOHMHEHHOTO LIOP http://school-
pacmnpoCTpaHEeHUs CBETa collection.edu.ru/
64 Pemenne 3a1a4 Ha IpUMEHEHHE 3aKOHA
MPSIMOJTMHEHHOTO PacIpOCTPAHEHHUSI CBETa
65 OTtpaxenue cBeta. [Lmockoe 3epkaio. LIOP http://school-
Cdepuueckoe 3epkano collection.edu.ru/
66 [Ipenomnenue cBeta. AGCONIOTHBIN U LIOP http://school-
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OTHOCUTEIBHBIN MOKa3aTesb MPEIOMIICHUS.
[TonHOE BHYTpEeHHEE OTpaKEHHUE.
[IpenenpHbIN Yo MOJIHOTO BHYTPEHHETO
OTpakKeHUS

collection.edu.ru/

Pemenue 3aaa4 Ha IPUMCHCHUC 3aKOHOB

o7 OTpaXKEHUS U IIPEJIOMIICHUS CBETa
68 Xon nydeit B mpusme. Jlucnepcus cBera. IOP http://school-
CnoxxHbIi cocTaB Oenoro cera. L{BeT collection.edu.ru/
69 JInn3bl. @OKYCHOE pACCTOSIHUE U ONTUYECKAst LOP http://school-
cuJia JIMH3BI collection.edu.ru/
70 [TocTpoenue n300paXkeHuil B IMH3aX U UX L OP http://school-
cucreMax. Y BEeJIMYCHHUE JIMH3bI collection.edu.ru/
Pemienue 3aa4 Ha mocTpoeHue
71 M300pakeHM, TTOTYIaeMbIX C TOMOIIBIO
JIUH3
72 I'na3 kak ontuyeckas cucrema LHOP w
collection.edu.ru/
73 Pemenue 3anau. [Ipenensr npuMeHUMOCTH IIOP http://school-
FEOMETPUYECKON ONTUKU collection.edu.ru/
74 CkopocTb cBeTa 1 METO/IbI €€ U3MEPEHUS Lor w
collection.edu.ru/
75 PyOexHbIil KOHTPOITh
OP http://school-
76 Hucnepcust 1 nHTephEpeHIus cBeTa i(I)IIection.e du.ru/
77 KorepeHTHbIE HCTOYHUKH. Y CIIOBHS L OP http://school-
HaOII0JICHNS MAKCUMYMOB 1 MUHUMYMOB collection.edu.ru/
78 Pemerie 3aa1 LIOP http://school-

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

79

[Tpumenenne uHTEpHEpEeHINN

LIOP http://school-

80 fludppaicuis ceera collection.edu.ru/
81 Hudpakimonnas pemeéTka. Y cioBue LOP http://school-
HaAOJI0ICHNUS TJIABHBIX MAKCHMYMOB collection.edu.ru/
82 Pemenue 3amau
83 [TonepeunocTh cBETOBBIX BOJH. [lonspuzanus LIOP http://school-
cBeTa collection.edu.ru/
84 Pewenue 3amau
85 CBeTOBBIE ABIICHUS B IPUPOLE 1orp w
collection.edu.ru/
86 O06o0061eHre U cucTeMaTu3alus 3HaHu#| 10
teme "Ontuka"
87 Kontponbnas pabota mo teme «OnTuka»
['paHn1Ibl TPUMEHUMOCTH KJIACCUYECKOM
88 MEXaHUKH. 3aKOHBI JIEKTPOAUHAMUKH U Lor w
collection.edu.ru/
MIPUHITUATT OTHOCUTEITEHOCTH
89 ITocTyiatel cieruanbHOU TEOPUU
OTHOCHUTEIIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[IpeobpazoBanms Jlopenma. Ycnosue
90 MPUYUHHOCTH. OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHU U
COKpallleHHE JIJTUHBI
01 DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOM LIOP http://school-
YaCTUIIBI collection.edu.ru/
92 CBs13b Macchl ¢ HEPTUEH U UMITYJILCOM

PENATUBUCTCKON YaCTHUIIBI. DHEPTUSI TOKOS
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LIOP http://school-

93 PaBHOBECHOE TEIIIOBOE M3TyUYCHHE .
collection.edu.ru/
94 3akoH cMelenusa Buna HOP htt Jischool-
collection.edu.ru/
95 I'umore3a M. [1nanka o kBanTax. @OTOHBI HOP htt Asenool
collection.edu.ru/
96 DHeprusi U UMIyJIbC POTOHA
97 ®otordpdext. Onpiter A. I'. Cronerosa. LOP http://school-
3axonbl poTtorddekra collection.edu.ru/
08 Ypasaenue DitamTeitHa 11 poTodrddexra.
"Kpacnas rpanumna" ¢potorpdexra
99 JlaBnenue ceera. Onwitel [1. H. JIeOeneBa
100 BoJiHOBEIE CBOMCTBA YaCTHII Hop h.tt fschool-
collection.edu.ru/
Bomnsl ne bpoina. Jlnuna BonHs 1e bpoiins OP htto://school
101 U pa3Mepbl 00J1aCTH JIOKAIU3aluu 1 M
N collection.edu.ru/
JBUKYIIEHCS YaCTHIIBI
. LIOP http://school-
102 K - .
OPITYCKYJIIPHO-BOJTHOBOU JTyaJTi3M collection.edu.ru/
P http://school-
103 Judpaxius 37eKTPOHOB Ha KpUCTaJIaxX ](;})(I)Iecti:)tn.é/c;slj.ra;)
Creunguka u3mMepeHuit B MUKPOMUPE. OP http://school
104 CooTHollIeHHs HEOTIPeAENEHHOCTEN 1 M
N collection.edu.ru/
I'eiizenOepra
105 Pemenwue rpaduuecknx 3agad
106 Pemrenue pacu€tHbix 3a1a4
107 Kontponbras pabota mo temam: "OCHOBBI

CTO", "KopnyckynsipHO-BOJHOBOM ayanu3m"
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OnbITEI 1O HUCCICAOBAaHNUIO CTPOCHUS aTOMaA.

LIOP http://school-

108 X
[Tnanerapnas moxens atroma Pesepdopaa collection.edu.ru/
109 [Tocrynarer bopa
110 Bunel ciektpoB. CrieKTp ypOBHEUM 3HEPTUU LOP http://school-
aToMa BOJIOpoJia collection.edu.ru/
111 CroHTaHHOE U BBIHYKJIEHHOE U3TTy4YEeHUE LOP http://school-
cBeTa collection.edu.ru/
OP http://school-
112 Jlazep 1 i
collection.edu.ru/
Hyxnonnas mozens snpa ['elizenoepra-
Y P P LIOP http://school-
113 NBanenko. 3apsiq 1 MacCOBOE YUCIIO sAJIpa. .
collection.edu.ru/
H3oTonkl. PagnoakTMBHOCTH
3aKoH paJinoakTUBHOTrO pacnana. CBoiicTBa
114 HMOHU3HPYIOLIEro n3ny4eHus. Bnusinue
PaINOAKTUBHOCTH HA KUBBIC OPTaHU3MBI.
Jlosumerpust
DHeprus CBA3U HYKJIOHOB B sJipe. SnepHbie
cuibl. [ledext maccel sapa. AnepHbie
115 peakuuu. Snepusie peakTopsl. [IpobnemMsr
YIIPaBJISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCTIEKThI Pa3BUTHUS SIICPHOM
SHEPTETUKHU
Mertoabl perucTpauu U UCCIeI0BaHUS
37eMEeHTapHbIX YacTull. DyHaaMeHTalbHbIE
. IIOP http://school-
116 B3aUMOJENCTBUA. baprnoHbl, ME30HBI 1 )
. collection.edu.ru/
nentoHsl. [Ipeacrasnenue o CtanaapTHON
Mozenu. KBapk-TiirooHHast MOJIENb aIpOHOB
117 ®duzuka 3a npegenamu CTaHAAPTHONW MOJAEIIH. LOP http://school-
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TémHas MaTrepus U TEMHas SHEPTHsL.
EnuHcTBO (Dm3nyeckoil KapTUHBI MUpa

collection.edu.ru/

Oransl pa3BUTHS ACTPOHOMUHU. 3HAYEHUE

LIOP http://school-

118 .
aCTPOHOMUH collection.edu.ru/
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU IS

119 0OBSCHEHHS IPUPOABI KOCMUUYECKHIX IOP http://school-
00BbeKTOB. MeTOIbI aCTPOHOMUYECKHIX collection.edu.ru/
HCCIICIOBAHU I
CoBpeMeHHbIE ONTUYECKUE TETIECKOTIbI,

120 aJMOTEJIECKOITbI, BHEaTMOChepHas HOP http://schoal-
P ’ P collection.edu.ru/
aACTPOHOMHUS

121 Bun 3Bé31H0r0 HeOa. Co3Be3nus, sipKue LIOP http://school-
3BE3/bI, IJTAHETHI, UX BUINMOE JIBH)KCHHUE collection.edu.ru/
Conneunas cuctema. Connie. ConHeyHas

IIOP http://school-
122 akTUBHOCTbH. Mlcrounuk sHepruu CosHua u !
n collection.edu.ru/
3BE3 N
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
" . LIOP http://school-
123 Jlnarpamma "CceKTpajJbHBIM KJIacc — !
" collection.edu.ru/
CBETUMOCTH
N IIOP http://school-
124 3Be3bI IIIaBHOM MOCIEN0BATENLHOCTH ;
collection.edu.ru/
Bnytpennee ctpoenue 38€31. CoBpeMeHHbIE

195 MIPEJCTABICHUS O IPOUCXOXKIECHUU U LIOP http://school-
sBomtouny CoJiHIA U 3BE3[. DTallbl )KU3HU collection.edu.ru/
3BE3]T

126 Muneunsiii I1yTe — Hama I'anaktuka. Tumsl L OP http://school-
raJlakTuk. YEpHbIE ABIPBI B A1pax ragakTUK collection.edu.ru/

127 Bcenennas. Pacumpenue Beenennoit. 3akon L OP http://school-
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Xab606ma. Teopust bonbiioro B3pbIBa.
PenukroBoe usnydeHue

collection.edu.ru/

128

129

130

MacmraGHast cTpykTypa Beenennoii.
Meraranaktuka

Hepeménnbie mpoOiieMbl aCTPOHOMUUT

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaenqoBanre MarHUTHOI'O I10JIS
MOCTOSHHBIX MarHuTOB" uinn "UccnenoBanue
CBOWCTB (peppOMarHeTUKOB" HITH
"UccienoBanue JSHCTBHS IIOCTOSHHOTO
MarHurTa Ha paMKy ¢ TOKoM"

LIOP http://school-
collection.edu.ru/

LIOP http://school-
collection.edu.ru/

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cunbl Amnepa" nin "HU3ydenue
3aBUCUMOCTH CHJIBI AMIIepa OT CHUJIBI TOKA"
unu "OnpeneneHne MarHUTHOW WHIYKIIUW Ha
OCHOBE U3MepeHUsI cuiibl AMmepa”

132

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUS 3JIEKTPOMArHUTHON
uHaykuun" wim "OnpeaeneHne nHIyKIuu
BHUXPEBOI'0 MarHUTHOTO MO

133

134

135

Pu3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue sIBJIEHUS CAMOUHYKIIMKA"
nin "COopka MOJIETH SJIEKTPOMAarHUTHOT'O
reHeparopa"

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOAHBIX KoJeOaHU
HUTSHOTO U MPYKMHHOT'O MasATHUKOB"

@u3NYECKU IPAKTUKYM 110 TEME
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"[Ipeobpa3oBanue FSHEPTUU B IPYKUHHOM
MasTHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepe3
IOCJIEIOBATEILHO COSIMHEHHBIC
KOHJIEHCATOp, KaTyIIKy U pe3ucTop’ uin
"UccnenoBanue pabOThl HCTOYHUKOB CBETA B
LIeTH TIEPEMEHHOr0 ToKa"

137

138

139

140

141

142

duznyeckuil npakTukyM no teme "N3yuenue
rapameTpoB 3BYKOBOM BOJHBI"

®dusnyeckuii MPaKTUKYM TI0 TEME
"H3mepeHne moxka3ares IpeIOMICHUS
crexna" win "llonyuenue nso0paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JUH3bI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
xuakux auH3)" uin "M3mepenue GokycHOro
paccTOosHUS PacCEUBAIOIINX JIUH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, vHTepdHepeHnn
U noJisipu3anuu ceera'

Pu3NUeCKU IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTUll (1o poTorpadpusim
TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM
nose)"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoM 1lnanka Ha ocHOBe




uccienoBanus porodddexra’ umm
"UccaenqoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOAMO/ OT HampsiKeHUs "

143

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa pa3pekeHHOro
aTOMapHOI'0 BOAOPOJa U U3MEPEHUE
noctostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paainoakTUBHOTO (hOHA C
MCIIONb30BaHueM o3umerpa’ win "M3ydenue
MOTJIONICHUS OeTa-4yacTUIl aTFOMUHUEM"

145

146

147

@u3nuecKuil IPAKTUKYM IO TEME
"HaOuroqenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKEHUHN IS
oTpe/IeTICHUS TTOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro NMoixymapus 1 sipkue
3B&3161" Miu "HaOmro1eHus B TEIIeCKOI
JIyHBI, 1aHET, TYMAaHHOCTEN U 3BE3IHBIX
CKoIJIeHuI"

O0001Ienne ¥ cucTeMaTH3anus 3HaHui. Poin
(U3HUKYU ¥ aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COLTMANBLHOM 1 dTUUCSCKOM
cdepax neqaTeIbHOCTH YeTTOBeKa

O0001IeHNE U cUCTEMATH3allNs 3HaHUil. Poib

U MecTO (PU3MKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

OUTTN
https://eqge.fipi.ru/bank/

DOUITU
https://eqge.fipi.ru/bank/

148

O06001IeHne 1 cucreMaTu3anus 3Haunii. Pois

OUIIN



https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/

(busnueckoit Teopun B GOpMUPOBAHUH
Mpe/ICTaBICHU 0 PU3NYECKON KapTHHE MUPa,
MecTO (PU3MUECKON KapTHUHBI MUpa B 001IEM
PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O IPUPOE

https://ege.fipi.ru/bank/

149 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH 110 DOUIIN
teme "Kunemaruka" https://ege.fipi.ru/bank/
150 O06001IeHre U CUCTEMATU3aIMs 3HAHHUH 110 OUITN
teme "Kunemaruka" https://ege.fipi.ru/bank/
151 O00011IeHIE U CUCTEMATHU3AaIMs 3HAHUN 110 OUIIN
teme "Iunammka" https://ege.fipi.ru/bank/
152 O060011IeHrEe U CUCTEMAaTU3aIMs 3HAHUH 110 OUTIN
teme "Cratuka TBepaoro tena" https://ege.fipi.ru/bank/
153 O06001IeHre U CUCTEMATU3aIMs 3HAHHUH 110 OUITN
TeMe "3aKOHBI COXpaHEHHS B MeXaHHUKe" https://ege.fipi.ru/bank/
O06o001IeHre U cucTeMaTU3aIysa 3HaHUH 110 OUTH
154 TeMe "?CHOBLI MOJIEKYJISIPHO-KHHETUYECKON htts://ege.fipi.ru/bank/
TEeOpUHn
155 O06o00menre U cucTeMaTH3alus 3HaHUH 110 OUTIN
teMe "Tepmoaunamuka. Tennosbie MammHe!" https://ege.fipi.ru/bank/
O06o00mmeHre 1 cHCTEMaTH3alns 3HAHUH 110
156 Teme "ArperaTHble COCTOSTHUS BEIIECTBA. PUlIn ..
https://ege.fipi.ru/bank/
da3zoBbIe NIEpEXOabI"
157 O06o001IeHre U cucTeMaTU3aIys 3HaHUH 110 OUIIU
Teme "DnekTpudeckoe mnoie" https://ege.fipi.ru/bank/
158 O06o00mIeHre 1 cucTeMaTH3aIis 3HaHUH 110 OUIIU
teMe "[1oCTOSHHBIN 21eKTpUUECKUi TOK" https://ege.fipi.ru/bank/
159 O06o00mmeHre 1 cHCTEMAaTH3alKs 3HAHUH 110 OUIIN



https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/

teMe "Toku B pa3nuuHbIX cpeaax”

https://ege.fipi.ru/bank/

O060011eHrEe ¥ cUcTeEMaTH3alus 3HaHUI 110

OUITN

160 .
TeMe "MaruutHoe noJe" https://ege.fipi.ru/bank/
PesepBusblii ypok. O0001I€HIE 1
P P EH OUTIN
161 CHUCTEMATH3AalN 3HAHUH 10 TEME .
" " https://ege.fipi.ru/bank/
DNIeKTpOMarHuTHasK HHIYKITUS
PesepBusblil ypok. O6001IEHIE U
PBHBIH YP ' DU
162 cHCTeMAaTH3aIis 3HaHUH 10 TEME .
" " https://ege.fipi.ru/bank/
Mexannueckue KojieOaHus
PesepBusblil ypok. O6001IEHIE U
PBHBIH YP ' OUMHN
163 CHCTEMAaTH3aIMs 3HaHUH 110 TEME .
" | https://ege.fipi.ru/bank/
DNEKTPOMAarHUTHBIE KOJICOAHUS
PesepBHrliil ypok. O6o01enue u
164 cucTeMaTH3als 3HaHui 10 TeMeE DOUIIN
"MexaHUYecKue U 3JIEKTPOMarHUTHHIE https://ege.fipi.ru/bank/
BOJIHEI"
165 PezepBHblit ypok. O0001IeHNE 1 OUITN
cUcTeMAaTHu3anus 3HaHu| 1Mo Teme "Ontuka" https://ege.fipi.ru/bank/
166 WToroBelii KOHTPOIb
Pesepsusblil ypok. O000IIIEHE 1
PBHBIH YP ! OUMHN
167 cUcTeEMaTH3allis 3HaHU 10 TEME ..
" . " https://ege.fipi.ru/bank/
KoprmyckynspHO-BOTHOBOH JAyan3M
PesepBusblil ypok. O0001IEHIE 1
168 CI/ICTI;MaTI/ISZI_II)I/ISI 3HaHuH 110 TeMe "du3uka Ul
| https://ege.fipi.ru/bank/
atoma
PesepBusblil ypok. O0001IEHIE 1
PBHBIT YP - ) OUMHN
169 cUCTEMATH3alUs 3HaHUH 110 TeMe "dPu3uka

ATOMHOTO s[Ipa U 3JICMCHTAPHBIX ‘{aCTI/II_["

https://eqge.fipi.ru/bank/



https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/
https://ege.fipi.ru/bank/

PesepBHeIil ypok. O6o0mIeHHE 1

OUIIN

170 CI/ICTeMaTI/IBaI{'I/Iﬂ 3HAHUHU 110 TeME "DIIEMEHTHI 1 https://ege fibi.ru/bank/
acTpodu3uku
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://ege.fipi.ru/bank/




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» ®usuka, 10 kimace/ [Mypeimesa H.C., Baxxeesckas H.E., Mcaes JI.A.; mox
penakuueii [Typsimesoit H.C., O01iecTBO ¢ OrpaHU4€HHON OTBETCTBEHHOCTHIO
«JIPODA»; AknnonepHoe obmectBo «M3aaTenscTtBo «IIpocBemennes

» ®usuka, 11 knacce/ KacssaoB B.A., O611ecTBO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aarenbcTBO

«ITpocsemenue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

B.A kacesaH0B MeTonuueckoe nocodue k yueonuky B.A KacbsiHoB 11 kmacc
B.A. KacwsnoB KonTposnbshbie paboTsl k yueOHuky B.A. Kacesanosa 11 kiace
[Typsimesa. @uzuka. 10 knacc. Meroanueckoe nocoodue

®usuka. 10 knace. Junaxkrnueckue marepuansl - Mapon A.E., Mapon E.A.

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

LIOP http://school-collection.edu.ru/

OUIINA https://ege.fipi.ru/bank/

https://mid.myschool.guppros.ru/






