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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHEro oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJOXKEHHM W TpeOOBaHMU K pe3yjbTaTaM OCBOCHHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpaMmbpl BoctuTaHus W Konnenun
npenojiaBanus yueOHoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ deneparnuu,  peaqu3ylOIIMX  OCHOBHbIE  00pa3oBaTelibHbBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHKE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATENbHOCTh U3YUECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ Y4€TOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[Iporpamma mno ¢usuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOLen
CTpaTeruy OOy4YeHMs, BOCHUTAHUS U Pa3BUTUs OOYYaIOIIMXCS CpEeICTBaAMU
yuebHoro npeameta «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kxypca (uzukud yriayOJaEHHOTO YPOBHS IO3BOJISET pPEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme mo (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJbTaThl
OCBOECHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOnEéHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (PU3UKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO TO/1aM O0YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o ¢u3UKe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJIb30BaHA YUUTEIAMU (DU3UKHU JUTSl COCTABIICHUS CBOUX PabOYMX TPOTPAMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MNPEAOCTaBISICT BO3MOXKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/JOB K TMpernojiaBaHuio (pU3MKku Ha YIIIyOJIEHHOM YPOBHE NpPH YCIOBUU
coxXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOI0 IMPEeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLlIkonpHbI Kype HU3HKH — cCHCTEMOOOpa3yroIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u acTpoHoMuen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHUEe (U3MYECKUX 3HAHUU ONPEINEIWIO XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MaTepUajoB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKIJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaromierocsi, B (POpMHUPOBAHUE YMEHUN NPUMEHSTh HAYYHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kkypca (pu3HuKN Ha ypOBHE CpPEHETO 00IIEero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJITACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE U
noJie.

Hoesa cymanumapusayuu. EE peanuzanus OpeanonaracT HCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIUana (U3MUECKON HAyKH, OCMBICIIEHHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TakKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoena npuknaonon nanpagiennocmu. Kypc ¢puzuku yriy0iaE€HHOTO ypOBHS
IIPEANOoaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS HIIEMEHTOB
COJEp)KaHUs, TMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMBbI TI0 (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHILININAX CUCTEMHO-/IEATEIbHOCTHOrO noaxonaa. g ¢usmku peanuzanus 3THUX
MPUHLIUAIIOB 0a3UpyeTCcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOTO YYEHUYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QHU3MYECKOro TpakTukyma. B mepBoMm ciyudae
MPaKTUKyM mpoBoAuTcs 160 B KoHue 10 u 11 kimaccos, nub0 mocie nepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmoco6 — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom monm paboramu
MpPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEI0BAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBO MHCTPYKIIUU.

B nmporpamme 1mo (@usuke cuUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeAcTaBlieHa €AUHBIM IepeuHeM. Buioop
TEMaTUKH JJII 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMHU TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIIECIOBAHUS 3aBUCUMOCTEM (PM3MYECKUX BEJIMYUH M TOCTAHOBKY
OTIBITOB TIO TPOBEPKE MPEIITIOKEHHBIX THITOTES.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3amay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3WUYECKON MOJIEbIO, TTO3BOJISIONINE MPUMEHSITh
M3YUYEHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasliena Kypca, Tak U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pa3nenioB. [[s KadyecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUs Ha OOBSICHEHHE/NpeICcKa3aHue MPOTEeKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TPeOYIOIIre BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKkTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO Y4eOHOTO IIpoIiecca Kypc (PU3MKHU YIIIyOJEHHOTO
YPOBHSI HA YPOBHE CPETHET0 OOIIET0 00pa30BaHUs JOJKEH U3Y4aThCSA B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE JJIs BBIMIOJHEHHUS YKa3aHHBIX B MporpamMMme Io
bu3MKe YYEHUYECKHUX ONBITOB, JIADOPATOPHBIX paboOT M paboT MpakTHKyma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITMITIOM MHWHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JEMOHCTpAIui s
UCCJICIOBAHMUSI  M3y4YaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHU.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YUYEHHYECKUX MPAKTUYECKUX pPadoOT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECHeuHuBaeTCsl B pacuére



OJHOTO KOMIUIEKTAa Ha JBYX OOydYarommxcs. TeMaTH4eCKHe KOMIUIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IHM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMH HEJIIMHU U3yUEHUsI PU3UKHU B OOIIEM 00pa30BAHUHU SIBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommMxcsi K HaydYHOMY
U3YYEHUIO TPHUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOpMHpPOBaHUE
UCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBICHUSIM;

(GbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O PO (PU3UKU I Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyayumiei
npo(heCCUOHANBHON  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeneMy oOy4eHHI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TUX 1elield 00ecrieunBaeTCsl pPelIeHUEeM CIEAYIOIMUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUs:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3uKy,
AJIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

(dbopMHpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE WU JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PpEIIEHUs pa3IMYHbIX 3aJad4 C SBHO 3aJaHHOMN
bu3nueckoil MOAENbI0, 3a/ay, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIBHOE CO3JaHUE
bu3nyeckoil MoJenH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM YHCJIE 3a]ad
WHKEHEPHOIO XapaKTepa,

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS HA OKPYXKAIOLLYIO CPENLY;

OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U TPOBEICHUS
bu3MUeCKUX HSKCIMEPUMEHTOB, aHalM3a MW HUHTepHpeTanuu  MHGOpMaIKH,
OIPEIENEHMS TOCTOBEPHOCTHU MTOJIYYEHHOTO pE3yJIbTaTa;

CO3JJaHHE YCJIOBUM JUIsI Pa3BUTHS YMEHUM IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON AESITEIEHOCTH, CBSI3aHHON
C pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYyYalOIMMUCS, I[UIAHUPYIOIMUMH MPOJOJIKEHUE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JEaeT BBIOOP
NPOBEJCHUS JTa0OpATOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COJEP XAHME OBYUEHUA
10 KITIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOIBI.

®duszrka — pyHIaMeHTallbHAs HayKa o mpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (pU3HKeE.

Criocobbl  u3MepeHus: (U3MUECKUX BEIMYMH (QHAIOTOBBIE U LU(POBBIE
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUHBIN
3apsa). ['unoresza. ®uznueckuil 3aK0H, TPaHUILIBI €ro NpUMeHUMOocTH. Pusznueckas
TEOpHUs.

Pons u mMecto Qu3NKu B (POPMHUPOBAHWM COBPEMEHHOM HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN NEATEIbHOCTH JIOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKmuKym.

W3mepeHne cuiibl TOKAa M HANOpsDKEHWS B LENH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LM(ppoBOK JabopaTopuel no ¢usuke. [Ipumepsl U3MepeHus
($U3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1la4yll MEXAHHUKHU.

Pagnyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

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

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKkopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCUMOCTb KOOpPJAMHAT, CKOPOCTH W
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IPpaUKu.



KpuBosmHenHoe  nBWKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. Ilepmom m dactora oOparieHus.
[leHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTelbHOE (TAaHT€HLIMAIBHOE) U IMOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMUYECKHE TMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHaApsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETA, WIUTIOCTpAIMSl KHHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

CrocoObI ucclief0BaHUs IBKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue aBwkeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY M
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHIl, CKOPOCTEM NBHKEHUS OJAHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPpU MPSAMOIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTM OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOpUN ).

W3yyenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPIUOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOW CKOPOCTBIO TEJIA.

W3yyeHue IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW IO MOZIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH Iepuoja OOpalieHUsi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumanenbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDHI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATNOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
WHEPTHOWU MAaCCBHI.

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MaJI€HUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MMUpoThl. JIBH)KEeHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec tema. Bec tema, nBmXKymerocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKEHHS.

Hasnenue. ['mapocratnueckoe nasienne. Cruita Apxumena.

TexHuyeckue yCTpOMCTBAa M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXHHE H
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3ydyeHne IBHMKEHUS CHUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKHUHYTOW depe3
JErKuit OJIOK.

N3mepenne kodduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKJIOHHOM IJIOCKOCTH C MEPEMEHHBIM
K03(pUIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHJbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CrnoxxeHne CHJl, IPUIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKHE IPOLECCHI: KPOHILITEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY ci10BUsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAILICHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTEpUAIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMnynbe CHITBI M UBMEHEHNUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha MaloM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. [loTeHuumaneHass >HEprus.
[TorenuuanbHast SHEPTUs ynpyro jaeopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPIus Tela B OJHOPOJHOM IpaBUTAMOHHOM mone. [loreHumanbHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

VYpaBHenue bepHymM s UACaNbHOM KUAKOCTH KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHu4YecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBHKEHHUE PAKET,
BOJAOMET, KONEpP, MNPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3meHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpalmieHUs] KUHETUUYECKOM M TNOTEHLMAJIBbHOW SHEPrUil IpU
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

M3mepenne nMiryiibca Teia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

M3mepeHne KHHETUYECKOM YJHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTOU CHIIBI
TpEeHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TP JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MoJsekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUA MOJEKYJIsApHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiITHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL] BellecTBA. Monenm CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



Mozened. Macca u pa3Mepel MoJekyd (aromoB). KonnuecTBo BeliecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YaCTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJIEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHEe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
teMriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEpPMa, U30X0pa, h300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBsi3p a0CONMIOTHON TEMIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpEAHEN
KMHETHYECKOW SHEPTUEN MOCTYNATENbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHHYeCKHe YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTayinuecKuX peméTokK.

HabGnrogenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanre mpouecca YCTAHOBJIEHHUS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHIAOBAHO HCIOJIb30BaHUE
rdpoBoii 1abopaTopun).

N3y4yeHne n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW IS
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEJHUE 3HAYEHUs BEJIMYUH, OINHCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawyano tepmoauHamMukd. (CaMONpPOW3BOJIBHAS — peaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kianelipona u BbIpakeHUE UII BHYTPEHHEH SHEPIHH.
VYcnoBusi MpUMEHUMOCTH 3TOM MOJIEIH: HU3KAas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBazucraruueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMOoJuHaMUKe. Boruncienue padboThl 1o rpaduky
npoliecca Ha pV-auarpamme.

Tennonepegaya  kKak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMKocTh Tena. YAelbHass W MOJISIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
ToruiBa. Pacu€r konuuecTBa TEMIOTHI mpu Temonepenade. Ilondarue o0
aanabaTHOM TIpoliecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnmnuecTtBo
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0oH TEpMOJMHAMHUKHA [JI1 PABHOBECHBIX MPOIECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afauadara. AGCONIOTHAs TeMIepaTypa.

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

[TpuHumIe! geicTBus TertoBbix MammH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBbIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHHUecKue yCTPONCTBA M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENN, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUSA «TEIJIOBBIX» OTXOJO0B C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHHE yACIbHBIX TEIIOEMKOCTEN BELIECTB.



Crioco0Obl M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomel, npakmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue mpoliiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanne aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3U DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KkoHjaeHcanus. McnmapeHue u KureHue. Y jeiabHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH W AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaiv3anusa. YJIeJbHas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactskenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpTrun B Pa30BbIX MEPEX0OaX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Ko huiimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IPOILIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHUM.

N3mepeHure cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHl C MBUTbHBIMH TJIEHKAMH.

CmaunBaHue.



Kanwisipaeie siBIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHNs BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. DiaekTpoauHaMuKA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ NPOsIBICHMS. OJIEKTpUYECKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, IHAJIEKTPUKA W IOJYHPOBOIHUKH.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éaHocTh  anekTpuueckoro  mosisa.  [IpoOnbiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUUECKOTO 1MOJsA. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumanpHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUMaN 3MEKTPOCTATUYECKOrO NoJiA. CBA3b HANPSHKEHHOCTH MOJIA U PA3HOCTH
NOTEHIMAJIOB ISl  DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINN STIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PAaBHOMEPHO 3apsKEHHOro mo o0béMy Imapa. Ilome paBHOMEpHO 3apsKEHHOU
OecKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JnanexTpuku B 3JIEKTPOCTATUYECKOM roJe. Jlusnexkrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHONM YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIJIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIaPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpoctatuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

Y CTpOUCTBO M JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuKym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsSHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsHKEHMST ) pu
MIOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyeckKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpsikenue U u D]1C é.

3akod OMa i1 ydacTKa LEMu.

DJIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJWHBI M IUJIOIIAJM MONEPEYHOTO CEUCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJLIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pa6ota snekrpudeckoro Toka. 3akon [ xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TersioBas MOIIHOCTb, BbIAENSEMas Ha
pe3ucTope.

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKHWE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKOU SHEPTHUU.

Jemoncmpayuu.

N3mepeHre Cuiibl TOKa U HaMPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MONEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coenHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

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

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanye CMEIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npesesna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
temnepaTtypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TorynnpOBOJHUKH. CoOcTBEHHass M MNPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAs ITHCCOLMUALMA.
Onexrponns. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznmuynele TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHUYeCcKHe YCTPOMCTBA M IPAKTHUECKOE IPUMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TalbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAST MUKPOCKOTIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB 3JIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit akcnepumenm, nabopamopnoie padomuol, nPAKMUKyMm.

HaGmronenue amextpoiusza.

N3mepeHnne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UYECKUX BETUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HW3MEPEHMHM, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPENJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
nO3HAHUA: SIBICHUE, HAY4YHbIM (akT, rumoresa, (pusnMyeckas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUEe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIuS,
napaboia, runepOosna, ux rpaguku U cBoicTBa. TpUroHOMETpUUYecKHe (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOU mpupoje, Auddysusi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAsh Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), MCTOJIb30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBON XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJly4YEHUS COBPEMEHHBIX MaTepuasioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKA.

Tema 4. Macnummnoe noe.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenria.

MaruauTHoe nosne B BemectBe. DeppOMarHeTUKy, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKUEC IIPOHCCChI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIHN DJIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptnHa nuHWMA  WMHAYKOMM  MarHATHOTO  TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMil MarHUTHOM MHAYKIUU NOJIS JUIMHHOTO MPSMOI0 MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue 1BYX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue 1eHCTBHS MOCTOSSTHHOTO MarHUTa Ha PaMKYy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHNUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeEKkTOpa MarHUTHOM
uHaykiuu. OJIC uHAyKIMU. 3aKoH dJEKTpOMAarHUTHOM uHAYKUMM Dapajnes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LIENH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOUHAYKIIHH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU], 3alMTa OT AJIEKTPU3ALNU TeJl PU JABMXKEHUH B MAarHUTHOM TMOJIE
3emn.

Hemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOM WHIYKLWH.

UccnenoBanne 3aBucumMoctd IDJIC MHAYKIMU OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KMHEMaTUY€CKOTO OMTUCaHUS.

Amruiutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora konebanuid. Ilepron Manbix CBOOOJHBIX KoOJieOAHMI
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCcTBa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmroienre He3aBUCMMOCTH TIeprojia MajlbIX KOJeOaHWl Ipy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanne 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Tieproa CBOOOHBIX
KOJICOaHHI OT COPOTHBIICHHUS.

UccnenoBanne koyiebaHMN Tpy3a Ha MACCUBHOM TPYXKHHE C IEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMM HHUTSAHOTO W MIPYKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XO€ KOJeOaHN Ha yIIPyTOM IMO/IBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanre yObIBaHUS aMIUIUTY/IbI 3aTYXaOIUX KOJIEOaHUN.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazHummnbsle Konedanusi.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsga KOHAEHCATopa ¢ aMIUIMTY0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTE IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHS IMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AEeKTposHepruu. Kymberypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: AIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOO/IHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.

["'eHepaTop He3aTyXaIOMIUX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BoIHyX1IeHHbIE CUHYCOUJATbHbIE KOJICOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHnc mnpu MOCNENOBAaTEIbHOM COEIWHEHHH pE3HCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Y CTpoicTBO 1 NMPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens nMHUYM 3IEKTpoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KATYILIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHUYECKHUX BOJIH: OTpaXCHHE, MpeJoMJIeHUE, MHTepdepeHIus U
U pakius.

3Byk. CxopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
NoJIIpU3aLusl, MHTEpPEpeHLUs U AU(PpaKLIus.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, TeraedoH, CBY-neus,
yIIbTPA3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGntogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOW U
4acTOTOMN KoJieOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesoMIIeHUE, oNsIpu3anus, AMpakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHHUHN.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.



N3yueHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd cera.
To4eyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTtpoenue n3oOpakeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cera. CiioxkHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHbIil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

ColOuparome U pacceuBaromiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCUMOCTh (DPOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckol JMH3BI OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
IOKa3aTess MpeIOMIICHUS.

@opMmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, NMPOWENIIErO JUH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Pa3pemaromniast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB W MHHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT [JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MAaKCUMyMOB TIpM  TAJE€HUA MOHOXPOMATHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsapuszanus csera.

TexHu4eckue yCTpOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIYIIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(pAKIIMOHHAS perIETKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHus1. Mojienb CBETOBO/IA.

HccnenoBanne Xojia CBETOBBIX ITYYKOB 4Epe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGmronenue nossipusaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
IpUMeEpPE KUIKHUX JIUH3).

N3mepennie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIMH3.

[TonyueHne n300pakeHuUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U TOJSIPU3AIUU CBETA.

N3yueHne noyisipu3alvy CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3ePHOTO U3IIYYCHUS Ha IBYX IIEISIX.

HaOmronenue aucnepcum.

HabGmronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTPA.

N3mepeHune IuHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa U3JIy4eHUs] CBETOJMOA MPU MOMOIIU AU(PPAKIIMOHHON
PELIETKH.

Pa3zges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuupl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTynarsl
CHEUUAIBHONW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpaszoBanusi  JlopeHria.
YcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJTHHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJILCOM PENTUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckne yCTpOHCTBA M TEXHOJOTHYECKUE IMPOIECCHI: CIYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YaCTHIL.

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBasi ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemenuss Buna. I'mnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl hotodddexra. YpaBHeHue
DitnmreitHa a1t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpakawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoira. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIelcsa dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEeTEHHOCTEH
I'eiizendepra.

TexHH4eCcKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJAHHKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.

UccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaol [manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA Y€pPE3 CBETOJIMO OT HAIPSKEHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aToMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynater bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEX0ie aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOH.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruy aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopna.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHU3UPYIOIINX YACTHIL.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HabGnrogenue TMHEHYaToro CuexTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHo20 A0PA U INEMEHMAPHBIX YACHUY.

Hyxnonnast mogens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IMPUPOJE.
CBolCTBa MOHM3HUPYIOUIETO M3JIyYEHHs. BiusiHME paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbII POH n3inydenus. Jozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SAnepHbie cuibl. JledexTt maccer spa.

Anepubie peakuuu. [lenenne u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPrETUKH.

MeTtonbl perucTpaiuy U UCCIEAOBAHUS SJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangaptHoit Mmoaenu. KBapk-ritooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHass marepust U TEMHas
SHEprusl.

EnuHcTBO U3nueckoil KapTUHBI MUPA.

TexHn4eCcKre yCTPOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

HccnenoBanre TpeKoB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BaHUEM JO3UMETPA.

N3yyenune noriomieHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metoapl aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3I.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbIN KJIacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXOKACHUU U 3BoIonuu ColHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbel. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PennkToBoe U3iyyeHue.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€31HOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWJIOKEHHUH JJIs ONpeIesIeHUs MOJ0KEeHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Pu3nvecKuil MPaAKTUKYM.

Crioco0bl n3MepeHus: (GU3NYECKUX BEJIMYMH C UCIOJIh30BaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE ¥ OTHOCUTEJIBHBIC MTOTPEITHOCTH M3MEPEHUI (PU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYMH, NpPOBEpKa MPEMJIOKEHHbIX THIoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pas3lenax «YUYEHUYECKUUA  DKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM) ).

O0o0maroniee NOBTOPEHHUE.



OO0o0uIeHNe U cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U aCTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH c(epax AeaTeTbHOCTH YeJIOBEKa, POib U MECTO (DU3UKHU
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnueckoil Teopuu, poiib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUecKol KapTHUHE MUpPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

Me:xnpeamMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonésHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMHUHU, TEOrpAPUU U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
NnO3HaHUA: SBICHHWE, Hay4yHbId (DaKT, rumotesa, (u3MUecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOAECHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENbHBIE TPUOOPHI, I pOoBast 1adopaTopus.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXI€CTBO. BEKTOpPHI M MX MPOEKIMU HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GYyHKIMNA. [Ipu3Haku mNOMOOHST TPEYTOJbHHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIOCKUX PUryp u 00béma Tel.

Buonocus: >nektpuyeckue SBICHUSA B JKUBOW MNpPUpOJE, KoJeOaTeIbHbIC
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKU TPH MPOU3BOJCTBE
AJIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JHArHOCTMKAa B MEIWLIHMHE, OINTHYECKHE SBIECHUS B JKUBOU
pUpoOJeE.

Xumus: CTpoeHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW PpEIIETKH, CHEKTpPaJIbHBIN
aHaJIN3.

T'eocpachusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
boToChEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusa: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3NIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOrOo TOKA, MHIYKIMOHHAs IeYb,
JIMHUY 3JIEKTpONepeay, 3J1€KTPOJIBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
PUEMHHMKH, ICPHAsA DJHEPTeTUKA U YKOJIOTUYECKHUE ACIIEKThI €€ pa3BUTHS.



IHVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
®OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro mnpeamera «Duzukay
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOIINXCsl PYKOBOACTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULUEH JMYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTALIUN, IO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, paCIIUpPEHHE >KU3HEHHOTO
OMbITA W OMbITA JESITEIHOCTH B IMPOILECCE pealn3aliyd OCHOBHBIX HaIlpaBiICHUI
BOCIIUTATEIbHON IE€ATEIBHOCTH, B TOM YHCJIE B YACTH:
rPa’AaHCKOI0 BOCIIUTAHMA:

e C(OPMUPOBAHHOCTh TIPaXJAHCKOW  MO3MLIMH  OOy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO OOIIECTBA;

e TMPUHATHE TPAAUIUOHHBIX OOIIEYEIIOBEUYECKMX TyMaHUCTUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOlllecTBa, Yy4yacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEIbLHOMN
OpraHu3aluu;

e yMEHME B3aUMOJCHCTBOBAaTH C  COLUMAJIBHBIMM  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKLIHUSIMU U HA3HAUCHHUEM;

e TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOM ESATEIBHOCTH.

NATPUHOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCHICKON TpaXJaHCKOU VJICHTUYHOCTH,
NaTPUOTHU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTH>KECHHSIM
POCCUICKUX YYEHBIX B 00s1acTU (PU3UKH U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OLICHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSCh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO Oy IyILIETO.

3CTETHYECKOr0 BOCIIUTAHMA:

e DOCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOUYasg JCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.

TPYA0OBOI'0 BOCIIMTAHHSA:

e HHTEpEC K pa3iIMuHbIM chepamM NpodecCUOHATBHON AESITENBHOCTH, B TOM

YHUClie CBSI3aHHBIM € (U3UKOW M TEXHHKOW, YMEHHE COBEpIIATh



OCO3HaHHBIN BBIOOp Oyayiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3OBaHHWIO M CamMOOOpa30BaHUIO B
o0acTi (pU3NKKM HA TPOTHKEHUU BCEH KU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPO0IIeM;

IUIAHUPOBAHUE U OCYUIECTBIICHUE JCHCTBUM B OKpYyXKaloIleW cpene Ha
OCHOBE 3HaHUS 1IeJIel YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHre OmbITa JEATEIbHOCTH 3KOJOTMYECKON HalpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3MKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIBbHOCTH, TOTOBHOCTH B TIPOIIECCE
W3yYeHUs (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
JEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Bba3oBble JJornueckue 1eiicTBHA:

CaMOCTOATENFHO  (OpMyNIUpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBJISAITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBbIX
bu3NYeCcKuX SIBICHUSIX;

pazpabarbiBaTh UIAH PEIICHUS MPOOJIEMbI ¢ YUETOM aHali3a UMEIOIIUXCS
MaTE€pHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSAX PEATBHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBnle ucciienoBarejnLCcKue 1eHCTBUA:

BJIa/I€Th Hay4YHOH TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJaMHU
buznueckoil HayKu;

BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIILCKOM M MPOEKTHOM
NesITEeIbHOCTH B 001acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K



CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHus 3agady  (PU3nuecKkoro
COJEpKaHusl, MPUMEHEHHUIO PAa3IMYHBIX METOI0B TO3HAHMS,

BJAJIETh BUAAMH JACSITEIPHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3a/auy,
BBIIBUTATh THUIOTE3y €€ pelIeHHus, HaXOAUTh AapryMEHTBl JUis
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (OPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 0OpPa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMaluu (U3HMUECKOTO COJEp KaHUS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYLIECTBIATH IOMCK,
aHalKu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 HHMOpPMALUU Pa3TUYHBIX
BUJIOB U ()OpM TMPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh CPEICTBa HH(POPMALMOHHBIX ¥ KOMMYHHMKAI[MOHHBIX
TEXHOJIOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJjad C COOJIOJEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEP)KaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus UHGOpPMAIMU U LEJIEBOM ayAUTOpUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMyHMKAaTHBHBIE YHMBEpPCAJbHbIE y4eOHbIe AeHCTBHSA:

OCYIIECTBISATh OOIIEHWE Ha YpoKax (HU3MKM U BO BHE-YPOUHOMH
NeSITEIbHOCTH;



pacrmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHTyalldii W CMsr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIB30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIb30BaTh  IpEUMyIleCTBA  KOMaHIHOM  H
WHINBUAYAIBHON paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX JEHUCTBHI C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOI'0 YJICHA KOJUICKTUBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH WU
KOOpJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEUCTBUMN, paCIpPeNesATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJLa M KAXKIOIO0 y4YaCTHUMKA KOMAHIbI B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

IIpe/uIaratb HOBBIE ITPOEKTHI, OLICHUBATH HJEH C ITO3MIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETHMYECKOE IOBEACHHUE B PA3IUYHBIX
CUTyallusiX,  HpPOSBIATH  TBOPYECTBO M BOOOpa)xkeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIE YyHUBEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
obnacti (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmMyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUS MPaKTUYECKOM padOThl ¢ YYETOM HMEHOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAOUYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYallUsIM;

pacumMpsTh paMKd ~ y4eOHOro mpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3MKY, TOCTOSHHO MOBBIIATH CBOM 00pa3oBaTENbHBIM M KyJIbTYPHBIH
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJACTh HAaBbIKAMH IO3HABATEIBbHON pEeQIEKCHH KaK OCO3HAHUSA
COBEpIIIAEMbIX JACHCTBHI U MBICIUTEIBHBIX MPOLIECCOB, X PE3YJIHTATOB U
OCHOBAHUII;

e HCHOJB30BaTh NpUEMBI pe(dIeKCUU s OLEHKM CUTyalluH, BbIOOpa
BEPHOI'O PEILICHUS;

e YMETb OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIDKEHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl APYTUX IPU AHAJIN3E PE3YJIbTAaTOB
NESTEIIbHOCTH;

e IIPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M apPTyMEHTHl APYTUX MPH aHaJN3€ pPe3ylIbTaToOB
JeSITEIbHOCTH;

e IIpHU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B nponecce mOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHMSI IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHUd Yy O0O0y4aroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHS COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEAEHHE, CIHOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHIKEHHIO LIENH
U yCIleXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE NEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh IMOHUMATh 3MOILMOHAIBHOE
COCTOSIHUE JApPYIHX, YYUTHIBATH €ro MpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

e COUMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeniaTh KOH(QIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xony oOyuenust B 10 knacce mpenMeTHbIE PE3yNbTaTbl HA YIIIYyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHU:

e TMOHMMATh pPOJb (PUIUKK B IKOHOMHUYECKOW, TEXHOJOTUYECKOM,

HKOJIOTHYECKOM, COIMaJIbHOM M JATHYECKOM cdepax [esATeIbHOCTH



YeJI0BeKa, poJib U MECTO (DU3UKU B COBPEMEHHOW HAYYHOW KapTHHE MHpAa,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJIb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN 0 (PU3UUECKON KapTHHE MUPA;

pa3iauuaTh YCJIOBUS NPUMEHUMOCTH Mojenell (u3nueckux Tten u
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCONIOTHO
TBEpIOE TEJI0, MaTepualibHash TOYKA, PAaBHOYCKOPEHHOE IBUKEHHE,
CBOOOJIHOE TMajicHUE, aOCONIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJKHOBEHUS, MOJCIIN Ta3a, KUJIKOCTH
U TBEPAOro (KPUCTAILTMYECKOTO) TeNa, UI€adbHbII ra3, TOUCUHBIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

pasnuyath ycioBUs (IpaHULbl, 00JIACTM) NPUMEHHUMOCTH (PU3NYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYECHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHUYECKHE IPOLECCHl W SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBMKEHUS, (OpMyJibl KUHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHMsI, TpeoOpazoBaHus lamwiies Afii CKOPOCTH U TNEpeMEelIeHHUS,
3akOoHbl HpIOTOHA, TpPUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHbI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOH >HEpruu,
yCIOBUSL paBHOBeCHs TBEPAOrO Tejla), MpPU OSTOM HCIOJIb30BaTh
MaTeMaTU4YECKOe BBIpAKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHaJIM3UPOBATh U OOBACHATH TEIJIOBBIC MPOIECCHl U SIBICHUS, UCIOIb3YS
ocHoBHble moOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUHAMHUKN (CBSI3b JABJICHHMS HWJCAIbHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEpATypbl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIrUeH TEIJIOBOTO ABMKEHMS €T0 4acCTHLl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHUEHTpPAaUHMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3AKOH
COXpaHEHUs! SHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM MCIOJb30BATh
MaTeMaTH4YECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—Kiranenpona,



aHAIM3UPOBaTh M OOBACHATH HJIEKTPUUECKHE SIBICHHUS, HUCIHOIb3Ys
OCHOBHBIE TOJIOXKEHHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTD
ANEKTPOCTATUYECKOTO TIOJIsA, MPUHIIMI CYMNEPIO3UINH BJICKTPUUECKUX
MOJIeH, MPU ATOM YKa3bIBas YCJIOBHS IMpUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa Uid ydacTka
LHENA W U1 3aMKHYTOM DJJIEKTPUYECKOM Lenu, 3akoH Jxoyisa—JleHna,
npaBuia Kupxroda, 3akonsl dapajes i 31€KTpoIu3a);

ONMKCHIBATH (PU3WYECKUE TMPOILIECCHl U SIBICHUS, HCMOJb3Yys BEITUYUHBI:
nepeMeIieHne, CKOpocTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI Tell, CUJIa,
MOMEHT CHJIbI, JaBJEHUE, T[OTEHUUAJIbHAsl JHEPrus, KHUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CHUIIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIA TSHKECTH, CHJIA YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
SHEprusl B3auUMOJEHCTBHS Tena ¢ 3eMi€id BOMM3M €€ TOBEPXHOCTH,
HEeprus ynpyroi gedopmanuu MpPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abCOJIOTHAs TeMIeparypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSS
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCUTEJIbHAS BIIAXKHOCTh Bo3ayxa, KIIJ[ waeansHOro TEmioBoro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaMpsHKEHHOCTh TMOJISI TOYEYHOrO 3apsiia WM 3apshKeHHOro 1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHMAT 3JEKTPOCTATUYECKOro OIS,
pPa3HOCTh  IOTEHLHWAJIOB, AJIEKTPOABIKYIAs  CWila, CWiIa  TOKa,
HaIpSDKEHUE, MOIIHOCTh TOKA, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C IOCJIEI0BAaTEIbHBIM U
napajieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3WYECKUX  SIBIICHUIA:
MEXaHUYECKOE [IBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHI] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddy3us, ucrnapeHue,
KUIEHHE U KOHJEHCAIs, TUIaBJIeHHEe U KPUCTaIU3al[isl, HallPaBJI€HHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA,

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpYyrol C  UCHOJIb30BAaHUEM  MPAMBIX  U3MEPEHUW, TMpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh pE3yJbTaThl MOJTYYEHHOU
3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH B BHUAEC TIpapuKOB C YYETOM
aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;



IPOBOJAUTH KOCBEHHBbIE M3MEpeHUs (U3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHMAIBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE OIBITHI IO NMPOBEPKE NMPEIIOKEHHOW TMIIOTE3bI: IIIAHUPOBATH
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl WU J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN UCCIEI0BaHUMN
B paMKax ydeOHOro »JKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEOBATEIBCKOW M IIPOEKTHOM JEATEIBHOCTH C MCIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBaHMM aHalli3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  MOCTYJIAThI
(Gu3MUEeCKUX TEOpUl MNPHU HUCHOJB30BAHUM MATEMAaTHUYECKUX METOJ/IOB
pEelIeHus 3a/1a4, TPOBOJUTH PACUEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHAIM3UPOBAaTh PE3YNbTaThl M KOPPEKTUPOBATH METOJbl PELICHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIHTATOB;

pemarb KadeCcTBEHHbIE 3aJaud, TPeOyrollne NPUMEHEHUs 3HAHUM u3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LIEMOYKY PACCyKJIEHUI C ONIOPOIl HA U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAYKU, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
MPUPOAOTNOIb30BAHUN, @ TAK)KE€ Pa3yMHOM HCIOJIb30BAHUU JTOCTHXKEHHM
HAYKA W TEXHOJIOTUM JJid JAJbHEUILEr0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

OPUMEHATH pa3jNyHble CIOCOOBl paboThl ¢ MHpOpManuen (HU3NUECKOTro
COJEPKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(YOPMAIOHHBIE



TEXHOJOTHM JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJIy4YaeMylr0  HMHQOpMALMIO U  OLIEHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA WH(POPMAIIUH;

POSIBIISIT OpraHu3alMOHHBIE U NI03HABATEIIbHBIE yYMEHUS
CaMOCTOSITEJIFHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUHM B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLHMAJIBHBIX pOJEi,
IUIAaHUPOBATH PA0OTy TPYIIIbI, PALIMOHATIBHO PACIPENEIATh AeSTENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHMBATH BKJIaJ KaXXIOIro W3
YYaCTHUKOB TPYIIbI B pEUICHUE pacCMaTpUBAEMO POOIEMBI;

IPOSIBISATHE MOTUBALUIO K Oyaymien npohecCUuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.

K xonmy oOyuenust B 11 Knacce mpeIMETHbIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb (PU3UKU B  OSKOHOMHYECKOH, TEXHOJOTHYECKOU,
COIIMATILHOM M 3THYECKOU cepax NesTEeILHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHOM HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEUIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHUE OINUCATEIBHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
busuku, poib (puszudyeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHUMN O
bu3ndecKo KapTHHE MUpPA, MECTO (PU3MYECKON KapTUHBI MHpa B OOIIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUM O IPUPO/IE;
pa3iuyaTth YCIOBUSI MPUMEHHUMOCTH Mojened (uanueckux Ten Hu
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJICKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE TIOJISI, TApMOHUYECKHE KOIeOaHus, MATEMAaTUYECKUI MasSTHHK,
WJICAJIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCATbHBIN
KoJie0aTenbHbIM KOHTYp, TOHKAs JIMH3a, MOJIEJIel aToMa, aTOMHOTO si/ipa 1
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TTIOHMMAaTh BCEOONIMI XapakTep (yHIAMEHTAIBHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBl DJJIEKTPOJAMHAMUKH U
CHEUHUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS



NIEKTPUYECKOro  3apsiaa, cuia Awmmepa, cwia JlopeHuna, 3akoH
ANIEKTPOMAarHUTHOM  MHAYKUMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHUsT  CWIbl  TOKa,  IIOCTyJaThl  CHEUUAIbHOH  TEOpHUH
OTHOCUTEIBHOCTH DUHINTEWHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U ABIICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
¢orordpdekra, mepBeld U BTOpoW mocTynaatsl bopa, npuHUIUD
COOTHOUIEHMsI HeompeaenéHHocTel ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsA0BOI0 M MAacCOBOI'O YMCEI U DHEPIUU B AJIEPHBIX PEAKIMSX, 3aKOH
PaJOaKTUBHOTO pacnaia);

ONKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEIUYUHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO OJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
IOJISI, PAa3HOCTh TMOTEHLUHAIOB, JJIEKTPOABIKYINAs CHJIA, WHIYKIUS
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cwiia Amnepa, UWHAYKTHBHOCTD,
ANEKTPOJABIKYILAS. CHUJIAa CAMOMHIYKLUHH, 3HEPrus MAarHUTHOTO IOJIS
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HUMIYJbC, IOJIHAS SHEPIHUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIBI, PHEPrUsl W HUMIIYJIbC (OTOHA,
MacCOBOE YHCIIO M 3apsia A11pa, SJHEPIUs CBA3M SAPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
AIEKTPOMArHUTHAS UHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLns
BOJIH, Judpakuus, JOUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)KeHHE,
dotosnextpuueckuii hdext (dpororddexr), ambda- u Oera-pacmambi
saaep, raMMa-u3aydeHue saep, (U3NyYecKue TMPUHIUIMBI CIEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

ONpEENsATh HalpaBiIeHUE WHIYKUWW MAarHUTHOTO MOJsi NMPOBOJAHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMOe MIIOCKUM 3€pKaJiOM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSACHEHHS  (UBUYECKUX  IPOIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTHYECKOM
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOM;
MPOBOJUTh MCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUW, TPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C YYETOM aOCOIMIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaThb  BBIBOABI IO  pe3yibTaTam
UCCIIEJOBaHMSI;



IPOBOANTH KOCBEHHbIE HM3MEPEHUs (PU3HUECKUX BEIHYUH, MNPU HTOM
BbIOMpaTh ONTHMAIBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJNUTD ONBITHI 110 TMPOBEPKE MPEIOKEHHON THUIOTE3bIl: IUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYeHHBIE PE3yNbTaThl WU J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIKCHIBaTh METO/bI OJYUYEHHUS! HAYYHBIX ACTPOHOMUYECKHUX 3HAHUM;
cOOJII0/1aTh MpaBuiia OE30MACHOTO TPyla IPU MPOBENECHUN UCCIIECIOBAaHUN
B paMKax ydeOHOro »JKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
¢u3nyecKkoil MOJENbl0: Ha OCHOBAHMM aHalM3a YCJIOBHS BBIOMpATH
(du3nuecKkue MOJen, OTBEYalolue TpeOOBaHUSAM 3aJay, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUd  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWH MMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATh
pE3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YUYETOM IHOJYYECHHBIX
pE3yNbTATOB;

pemarb KadecTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HBIX pa3leNoB Kypca PU3UKH, a TAaKKEe WHTErpallii 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIbHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHUX IIPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLIEHUBATh MOCIECTBUS OBITOBOM M MPOU3BOIACTBEHHON
JIESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
PUPOAOTOIb30BAHUN, @ TAKXKE PasyMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHATH pa3juyHble CocoObl paboThl ¢ WH(popmanuen (HU3nUIecKoro
COJEp)KAaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALIMOHHBIX



TEXHOJOTHM, IPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIC
TEXHOJOTHH JJii TIOMCKa, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMALINU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykro  HH(OpMalMi0 M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHMU3allOHHbIE u [IO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJIBHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJHEHMSI IPOEKTHBIX U yUEOHO-UCCIIEI0BATENBCKUX padoT;

paboTaTh B TpyHIe C HCIOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX PpOJEH,
IUIAHUPOBATH Pa0OTy TPYIIbI, PALIMOHATIBHO PACIPEAETATh AEATEIbHOCTh
B HECTAaHJAPTHBIX CUTYalHsX, aJC€KBATHO OLEHUBATH BKJIAJ KaXXIOIro U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne (undposBbie)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl KoHnTpoabHbie IMpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 HayuHbl1il MeTo/ MO3HaHUS IPUPOIBI 6 0 0
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 KunemaTtuka 10 1 0
2.2 Jlnnamuka 10 0 0
2.3 Craruka TBEpIOTO TEa 5 1 0
24 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1 0
Hroro no pazgeny 35
Paszpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKNHETHYECKON TEOPHUH 15 1 0
3.2 TepmoauHamuka. TermnoBsie MalIMHbI 20 1 2
33 ArperatHpie cocTosiHus BenecTBa. Da3oBwie 14 1 0
Mepex0/ibl
Hroro no pazneny 49
Paszpnen 4. JIEKTPOANHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24 1 0
4.2 [ToCTOSAHHBIN JIEKTPUUECKUIN TOK 24 1 0




4.3 ToKM B pa3Iu4HbIX cperax 6 0
Hroro no pazueny 54
Pazznen 5. PUSHUECKHM TIPAKTUKYM

5.1 Du3nYecKuil TPaKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170

18




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undpoBbIie
Ne n/m P Konrpoubusie  IIpakruyeckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. JIEKTPOJAUMHAMUKA
1.1 MaruutHoe nosne 14 0 0
1.2 DneKTpoMarHuTHasi MHAYKLHS 13 1 0
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KonedaHus 10 0 0
22 DNeKTpOMarHuTHbIE KoJeOaHus 15 0 0
2.3 MexaHn4yecKkne U 3J1€KTPOMATHUTHBIE BOJIHBI 10 1 0
2.4 OnTuka 25 1 0
Hroro no pazgeny 60
Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH
3.1 Ocnossl CTO 5 1 0
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHO-BOTHOBOM Ayalln3m 15 0 0
4.2 duznka aTomMa 5 0 0
43 ®u3nKa aTOMHOTO S7pa U dJIEMEHTapHBIX 5 0 0

YaCTHI]




Hroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 ‘ DNeMeHTHl aCTPOHOMUU M aCTPOPHU3UKU 12 0
Hroro no pazgeny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Pu3znuecKuil NPaKTUKYM 16 16
Hroro no pazgeny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
CucremaTtu3zanus 1 0000IIeHUE TPEIMETHOTO
71 COJIep KaHUs M OTIBITA JICITEITLHOCTH, s 0
’ NpUOOPETEHHOTO IPU U3yYEHUHU Kypca
¢u3uku 10 — 11 kaccoB
Hroro no pazgeny 15
PesepsHOE Bpems 10 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




ITOYPOYHOE IIVTAHUPOBAHUE

BocnuraTte/ibHasi /1eATEJBHOCTh YUYMTeEJIsl HAa YPOKax 10 mNpeaMeTy «(HU3HKa»
npeamnoJiaraer cjeaymwoiiee:

* YCTaHOBJICHHWE JIOBEPHUTEIBbHBIX OTHOMICHUH MEXIy YYHUTEIEeM M €ro YYCHHUKAMH,
CMOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHATHIO YYalUIUMHUCA TpeOOBaHUH W TPOCKO yuuTens,
NPUBIICUCHUIO WX BHHUMaHHUS K 0OCy)KZaeMoil Ha ypoke HWHGPOpPMAlWH, AaKTUBU3ALUU HX
M03HABATEIbHOM JEATEIbHOCTH;

* MOOYX/IeHHEe YYEHHUKOB COOJII0/IaTh HA YPOKE OOLIENPUHSTHIE HOPMbI TIOBECHUS, MpaBuia
oOmieHust co cTapmuMHu (yYUTENssMU) U CBEPCTHUKAMH (YUCHHKAMH), MNPUHIUIB y4eOHOMN
JUCIHUIUIMHBL M CAaMOOpPraHU3alluy, MPHUBJICYCHHE BHUMAHUS K HOpMaM IOBEACHHS U MOPAIbHBIM
HEHHOCTSIM KYJIBTYPBI CTPAH HU3y4aeMOro SI3bIKa;

* IPUBJICYCHNE BHUMAHHS YIEHUKOB K IEHHOCTHOMY aCIEeKTY U3y4aeMbIX Ha YPOKaX SBICHHIA,
opraHmsanus ux paboThl C IOJy4yaeMOM Ha YpPOKE COLUMAJIbHO 3HAaYMMOW HHGpoOpManuen —
WHUIIMAPOBAaHUE €€ OOCYXIEHHUS, BBICKa3bIBaHUS YYAIIMMHUCS CBOETO MHEHHUS IO €€ IOBOY,
BBIPAOOTKHU CBOETO K HEH OTHOILICHHUS;

* WCIIOJIb30BAHME BOCIMTATEIbHBIX BO3MOXKHOCTEH coaep:kaHHs y4eOHOro MpeaMera depes
JEMOHCTPALIMIO JETSIM TMPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TMOBEICHUS, MPOSBICHUS
YeNoBEKOMIOOU U A00pOCepAeUHOCTH, Yepe3 MOA00p COOTBETCTBYIOIIUX TEKCTOB MJIsi YTEHUS,
3ama4 AN pelieHus, MNPOOJIEMHBIX CUTyallMid Il OOCYKIeHHs B KIJAcce, BOCIHUTaHUE
TOJIEPAaHTHOTO OTHOIICHHUS K APYrod KyIbTYpe U €€ 0COOCHHOCTSIM;

* IPUMEHEHHE HA YPOKE WHTEPAKTUBHBIX (POPM PaOOTHI yUAIIUXCS:

- WHTEIUICKTYaJbHBIX WIP, CTUMYJIHPYIOIUX IT03HABATEIBHYI0 MOTHBAIMIO YYEHUKOB;
JTUIAaKTUYECKOTO TeaTpa, T/Ie TONTyYeHHBIE Ha ypPOKEe 3HAaHUS OOBITPBIBAIOTCS B TeaTPAIbHBIX
MMOCTaHOBKAX;

- JIACKYyCCHUH, KOTOpbIE /AT YYaIlUMCS BO3MOXKHOCTh MPHUOOPECTH ONBIT BEACHUS
KOHCTPYKTHBHOT'O THAJIOTa;

- TPYNIOBOI paboOThl MM PabOTHI B Mapax, KOTOpbIE ydaT 00yyaromuxcst KOMaHJHO| padoTte
Y B3aUMOJICHCTBUIO C IPYTUMU JIETHMH;

* BKJIIOYCHHE B YPOK HWIPOBBIX MPOIEIYp, KOTOPHIE TTOMOTAOT TOJAEPKaTh MOTHBAIIHIO
JeTel K TOyYeHUI0 3HAHWH, HaJJA)KUBAHUIO TTO3UTHBHBIX MEXKIMYHOCTHBIX OTHOIIICHHWH B Kilacce,
MTOMOTAIOT YCTAHOBJICHUIO JT0OpOXKeNaTeTbHONH aTMOC(EpBI BO BpeMsl YPOKa;

* UTHULIMUPOBAHHUE U TOJJIEP’KKA MCCIIE0BATEIbCKOM JeSITEIbHOCTH 00YYAIOINXCs B PAMKax
peaiv3aliii WMH WHIVUBUAYQJIbHBIX M TPYMIIOBBIX HCCIENOBATEIbCKUX IPOEKTOB, YTO JacT
IIKOJIbHUKaM BO3MOXHOCTb MPHOOPECTH HABBIK CAMOCTOSITEIBHOTO pEIIEHUS TEOpPEeTHYECKOU
MpoOJIeMbl, HAaBBIK T€HEPUPOBaHUS M O(OPMIICHHS COOCTBEHHBIX HCH, HABBIK YBAXXKUTEIHHOTO
OTHONICHUS K YYXHUM HAesIM, OPOPMIICHHBIM B paboTax JApPyrux HccleoBareiael, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS TIepeN ayAUTOpUEH, apryMEHTHPOBAHUS M OTCTAaMBaHHs CBOCH TOYKHU
3pEHHSL.

OcymiecTBisieTcs yepes:
Ha pecuonansnHom, MyHUUURAILHOM U 8CEPOCCUIICKOM YPOBHE:
® yyacTM€ B MPEIMETHBIX OJUMIHUAAAX (OYHBIX W 3a0YHBIX), NMPEAMETHBIX KOHKYpcCax,
HAyYHO-MIPAKTUYECKUX KOH(EPEHIIHSIX, COPEBHOBAHUSX.



Ha ypoene kopnyca:

CIELMAIbHO pa3pab0TaHHbIE 3aHATHS — COOBITUNHBIE YPOKH, ITOCBSILIEHHbIE HICTOPUYECKUM
JataM M COOBITMSIM, OHJIAMH-PKCKYPCHM KOTOpBIE, pacIIUpsSOT 00pa3oBaTebHOE
MIPOCTPAHCTBO TMPEAMETa, BOCIUTHIBAIOT YBAKEHHE K HUCTOPHUYECKUM JIMYHOCTSIM, JIOASIM
HaYKH, JIFOOOBB K MPEKPACHOMY, K IPUPOAE, K POJAHOMY Kpalo;

3HAaKOMCTBO C pPa3IMYHBIMM  JOCTM)KEHUSIMM HayKM W TEXHUKH, OOCYXIEHHE
HKOJIOTUYECKUX MPOOIIEM, UCCIICOBAHMS U BHECEHUE MPEATIOKECHUN TI0O MUPOYCTPOUCTBY;
IIpoBe/ieHNE Y4eOHBIX (OJMMIMAIbI, 3aHUMATEIIbHbIE YPOKHM M ISTUMUHYTKH, YPOK -
JIeJIoBasi UIpa, YpOK — IyTEIIECTBUE, YPOK MacTep-KiIacC, YPOK-UCCIEAOBaHUE U 1p.) U
yueOHO-pa3BlIeKaTeIbHbIX, CHOPTUBHBIX Meponpuatuil (koHkypc-urpa «lIpenmeTHsblit
KpOoccBOpA», TypHUDP «CBOS UTpay, BUKTOPUHBI, TUTEpATypHAasi KOMITO3UIIHS, KOHKYPC Ta3eT
U PUCYHKOB, 3KCKYPCHS U JIp.);

UCIOJIb30BaHUE BU3YaJbHBIX 00pa30B (MPEIMETHO-3CTETUYECKOW Cpeabl, HanIsgHas
aruTalys IIKOJbHBIX CTEH/IOB, IMPEAMETHOW HANpPaBICHHOCTH, COBMECTHO MPOU3BOANMBIC
BUJICOPOJIMKHU 10 TEMaM YPOKa);

y4JacTue MeaaroroB-npeaMeTHUKoB B CoBete npoduiakTUKe MO BOIPOCaM HEYCIEBAIOLINX
00y4JaroLIMXCsl C 1eJIbI0 COBMECTHOIO COCTaBJICHMS IUIaHA JIMKBUJALMU aKaJleMHYeCKOH
3aJJOJDKEHHOCTH 110 IIpeaMeTaM;

y4acTue neaaroroB-ipCIMETHUKOB B POAUTCIILCKUX co6paH1/1;1x yT-Ie6HbIX OTZ[GJIGHHﬁ.



10 KITIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne uudgpoBbie
/i Tema ypoka Beero Konrpoabnbie IIpakTuyeckue 06pAI0BATEBHELE
padoThI padoTbI pecypes!

| Oxpana Tpyna B kabunere ¢puzuku. Ousznka — | 0 0 bubnnorexa [JOK
dbyHIaMeHTallbHas HayKa O IPUPOJIe https://m.edsoo.ru/ff0c32e2

) HayuHblil MeTO/1 TO3HAHUS U METO/IbI | 0 0 bubnuoreka [IOK
UCCIICIOBaHMS (PU3NICCKUX SIBICHUI https://m.edsoo.ru/ff0c33e6
OKCIEpUMEHT U TEOPUs B IPOLIECCE

3 H03HaII-IDI/I}I HpHpOHLI.pHaGJ'II(E)I[eHI/Ie u 1 0 0 bubmnorexa [IOK

https://m.edsoo.ru/ff0c33e6
HKCIIEPUMEHT B (hU3HKE
bu6mmoreka [JOK

4 Crioco6b! u3MepeHHs (PU3NYECKUX BETUUYUH 1 0 0 hitps-//m.cdsoo.ru/ff0c3508

5 AOGcComoTHAs M OTHOCUTENbHAS OTPEIIHOCTH | 0 0
U3MepeHuil PU3NIEeCKUX BEeITHMUNH
MopnenupoBanue B ¢pusuke. Ponb u mecto

6 ¢bu3uky B GopMUpPOBAHUU COBPEMEHHOU | 0 0
HAay4YHOM KapTHUHBI MUPA, B IPAKTHYECKOU
JESATENBHOCTH JIIOEH
Mexanunueckoe nBuxkeHue. Cucrema orcyera.

7 OTHOCHUTEIBLHOCTh MEXaHUUECKOTO 1 0 0 bu6mmoreka [IOK
nBwkenus. [Ipsimas u oOpaTHas 3agauu https://m.edsoo.ru/ff0c3620
MEXaHUKH

8 Pannyc-BekTop MarepuaibHON TOYKH, €T0 1 0 0 bubmorexa HOK

https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

MPOEKIIMU HA OCH KoopAuHAaT. TpaekTopus.
ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.
I'paduyeckoe onucanue paBHOMEPHOTO
IPSMOJIMHEMHOTO 1B KECHUS

10

11

CroxxeHue nepeMereHuii 1 CKopocTei.
Pewenne 3anau

HepaBHOMepHOG JBHKeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue npsMOINHENRHOTO
JIBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBobOosiHOE najieHune. Y cKopeHue
C¢BOOOIHOTO IMaJEHNA. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX IpapuKu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc

14

15

16

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

KpHBOJ’IHHCﬁHOC JABHKCHUC. I[BI/I)KGHI/IG 1o

OKPY’KHOCTH. VrioBas u TMHeHHas CKOpPOCTh.

[lepnon u yactora. LleHTpoCcTpEMUTENBHOE U
IIOJIHOE YCKOPEHUE

KonTpoJubHnas pabora no reme
"Knnemaruka'

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c3ada

17

ITepsbsIif 3akoH HptoTOHA. THEpLMaIbHBIE
cuctembl orcuéra. [Tpunumn
oTHOcuTenbHOCTH ["anures.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

HeunepunanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

bu6mmoreka [IOK

18 3akoH HrroToHa. Macca https://m.edsoo.ru/ffO0c3be8
19 B3aumoneiictue ten. Tperuil 3aKkoH bubmuoreka [JOK
HproTona https://m.edsoo.ru/ff0c3be8
20 [Ipunnun cynepno3unuu cuil. Pemenune bubmumoreka [IOK
3a7]a4 Ha TPUMEHEHUE 3aKk0HOB HbproToHa https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOIO TATOTCHHUSI.
21 DKBUBAJICHTHOCTh IPABUTAIIMOHHON U bubnnorexa LIOK
N https://m.edsoo.ru/ff0c3d00
WHEPTHOM Macchl
” Cuna TSKeCTH U yCKOpEeHHE CBOOOAHOTO bubnnorexa [HOK
naJacHUs https://m.edsoo.ru/ff0c3d00
JIBmkeHre HeOECHBIX TEJl U UX
23 HCKYCCTBEHHBIX CITYyTHMKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3akoHbl Kemuepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUIbI CUJT TPEHUS.
25 I[BI/I)KCII-)II/IG B )KI/IEKECTI/I Hrase c y‘IéT(l):)M bubmmorera [TOK
https://m.edsoo.ru/ff0c3{76
CHUJIbI COIPOTUBIICHUSI CPEIbI
26 Hasnenue. 'mapocratndeckoe AaBiICHUE.
Cuna Apxumena
7 Ab6comotHo TBepaoe Teno. [loctynaTensHoe bubmuoreka [IOK
U BpallaTeJIbHOE ABIKEHNE TBEPIOTO TEla https://m.edsoo.ru/ff0c41a6
73 MOMEHT CuJIbl OTHOCUTENIBHO OCH BPAILICHHUS.
IIneuo cuabl
CroxxeHue CuiI, MPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TsxecT Tena. Y cnoBus

paBHOBECHS TBEPAOTO Tea. Buasl



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

paBHOBeCHUS

30 Penrtenue 3anau
31 KonTpoJubnasi pabora no teme bubmumoreka [IOK
"Ilunamuka. CraTuka TBepaoro rejaa'" https://m.edsoo.ru/ff0c4b74
HNmMnynbec MmaTepualbHOW TOYKH, CUCTEMBI
1 MaTepuaibHbIX Touek. LleHTp Macc cucteMbl bubnmoreka [JOK
MaTepHaAIbHBIX TOYEK. Teopema 0 IBUKEHUU https://m.edsoo.ru/ff0c43d6
IIEHTpa Macc
NmMnynbe cuiibl 1 M13MEHEHUE UMITYJIbCa Tea.
33 3aKoH coxpaHeHus uMnyiabca. PeakTuBHOE bubmorera [JOK
p y ) https://m.edsoo.ru/ffO0c43d6
IBIDKEHUE
MoMeHT uMITysibca MaTepruaibHONH TOYKH.
34 IIpeacraBnenne o cOXxpaHeHUH MOMEHTA bubmorexa [IOK
p p https://m.edsoo.ru/ff0c43d6
UMITYJIbCA B IICHTPAIBHBIX MOJITX
35 Pemenne 3amau
Pabora cuibl Ha MaJIOM M Ha KOHEYHOM
36 nepemenieHnu. ['paduueckoe mpeacTaBieHne bubmorexa LOK
p P P https://m.edsoo.ru/fl0c4502
paboThl cuibl. MOIIIHOCTD CHJITBI
Kunernueckas sueprus. Teopema 06
37 N3MEHEHNN KMHETHYECKOH YHEPTUH bubmotexa [TOK
B p https://m.edsoo.ru/ff0c4502
MaTepHUaTbHOU TOUKH
IToTeHuanbHbIe X HENOTEHIIHAIBHEIE CHIIEL.
38 ITorennmansuas 3Heprust. Bropas bubmorexa HOK
Py, P https://m.edsoo.ru/ff0c461a
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpoCTh. CBS3b
39 paboThl HEMOTEHIIUATHHBIX CHJI C bubnnorexka [HOK

M3MEHEHNEM MEXaHUYECKON dHEpPrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS

https://m.edsoo.ru/ff0c461a



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

MEXaHUYECKON SHEPrUuu

Ynopyrue u Heynpyrue CTOJIKHOBEHHUS.

bu6mmoreka [IOK

40 YpaBHeHHe bepiysuti A HieabHOR https://m.edsoo.ru/ffOc3el8
KUJKOCTH
A1 KonTpoabsHas padora no teme "3aKkoHbl
COXpaHeHMsI B MexaHuKe"
Pa3BuTue npencraBieHuid 0 Ipupoe
42 TETJIOTHI. OI()ZHOBHBIG nonome::n: MKT. bubmorexa HOK
https://m.edsoo.ru/ff0c4dc2
HMuddysus. bpoyHOBCKOE IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U TBEPABIX
43 Ten. XapakTep JBWKECHUS U B3aUMOICHCTBUS
YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYI (ATOMOB).
44 KommuaectBo BemtecTBa. IlocTostHHAs
ABoraapo
45 Temneparypa. Ternosoe paBHoBecue. Ikana
Lenbcus
46 Pemenne 3amau
. bubnmoreka [JOK
47 HNneanpuenii ra3. I'a30BbIe 3aKOHBI hitps://m.cdsoo.ru/ff0c4fde
43 VYpaBuenne MenneneeBa-Kiamneiipona. bubnmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/ff0c511e
bubmuorexa [JOK
49 AoOcomroTHas Temriepatypa. 3akoH JampToHa hitps:/m.cdsoo.ru/f0cs 1 Lo
50 W3omporuieccel B nacaibHOM rase ¢ bubnuoreka [IOK
IIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/ff0c570e
51 I'paduueckoe npeacraBIeHNE H3OMPOIIECCOB:

U30TepMa, U30X0pa, n306apa



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

52

OcHoBHoe ypaBuenne MKT

53

54

Penrtenue 3anau

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO CpE/IHEHt
KUHETHYECKOU SHEPruei MmocTynaTebHOro
TEIUIOBOT'O JABMIKCHHS €€ YaCTHIL

55

OO0001IeHUE U CUCTEMATU3ALIUS 3HAHUM 110
Teme "OcHoBel MKT"

56

57

58

59

Konrtpoabnas padora no treme ""OCHOBBI
MKT"

TepMoauHamMuyeckasi cuctema. 3ajanue
BHEIIHUX ycnoBui 1uist T/ cuctemsl.
BHemHue v BHyTpeHHUE ITApAMETPBI.
ITapametpsl T/ cuctembl Kak cpeaHue
3HAUCHHS BEIIMYMH, OIMCHIBAIONINX €€ Ha
MHKPOCKOIMMYECKOM YPOBHE

Hynesoe Hauano TepMOAMHAMUKH.
Camonpoun3sBodbHas penakcanus TJ]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

Mogens naeaabHOro ra3a B TCPMOAUHAMUKE.

Ycnopus IMPUMCHUMOCTHU 3TOI MoAeIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

60

VYpaBuenue Menneneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUu

61

BripaxkeHue 17151 BHyTpeHHEH sHepruu
OJIHOATOMHOTO HJI€aIbHOIO Tra3a.
KBa3zucraTnueckue u HecTaTHUECKHUE
IPOLIECCHI

62

DnemMeHTapHasi paboTa B TEPMOAMHAMHUKE.



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

Beruncnenue paboThl o rpaduky mporecca
Ha pV-auarpamMmme

Terutonepenaya Kak crocod M3MEHEHUS

bu6mmoreka [IOK
63 BHYTpeHHel sHepruu T/ cucreMsl Oe3
yIp p A https://m.edsoo.ru/ff0c5¢c36
CoBepILIEHHs pabOThI
64 KonBek1us, TemionpoBogHOCTb, U3IyYEHUE
KommaectBo Tennorsl. TemroéMKoCTE Tea.
65 Y enbHas U MOJISIpHAs TEIUIOEMKOCTH bubnuorexa [JOK
BEIIECTBA. Y JIeJIbHAS TEIJIOTA CTOPAHUS https://m.edsoo.ru/ff0c5¢36
TOILIHNBA
66 Pacuér xonmyecTBa TEMIOTHI ITPU bubnuorexa [JOK
TerJionepenaye https://m.edsoo.ru/ff0c5¢c36
67 [TonsiTre 06 aguabatHom npouecce. [lepBorit bubnnoreka [JOK
3aKOH TEPMOJAUHAMUKHU https://m.edsoo.ru/ffOc5efc
KonunuecTBo TEmnoTh U paboTa Kak MephI
68 W3MEHEHMS BHYTpeHHEH sHeprun T]] bubmorexa HOK
yIp p https://m.edsoo.ru/ff0c6230
CHCTEMBI
BTopoii 3ak0OH TepMOIMHAMUKY TSI
69 aBHOBECHBIX Y HEPABHOBECHBIX IIPOIIECCOB bubmorexa HOK
P P p ’ https://m.edsoo.ru/ff0c600a
HeobpaTumocTs TPUPOIHBIX TIPOIECCOB
[TpuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIWH.
70
KII
71 MakcumansHoe 3nauenue KII/1. [lukn Kapuo
72 Pemenue 3agau
DKOIOTrMYECKUE acIIEKTHI UCITOJIb30BaHUS
73 TEIUIOBRIX JaBHTarteseit. TemmoBoe
3arpsA3HEHUE OKPYKAOLIEH CPeJIbl
74 Pemenue 3amau



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

75

O00011IeHNE U CUCTEMATHU3AIMS 3HAHUHN 110
teme "Tepmonunamuka. TernaoBbie MalIHbI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6938

76

77

78

79

KoutpoasHnas padora no reme
"Tepmonunamuka. TemioBbie MAaIIUHbI"

[TapooGpa3oBanre U KOHICHCAITUSA.
Ucnapenue u kunenue. Y aeiibHas TEIJIOTa
napooOpa3oBaHus

HaceiieHHbie 1 HEHACHIILIEHHBIE TTAPbI.
KadgecTBeHHAas 3aBUCMMOCTD IIJIOTHOCTH U
JIABJICHUS HACBIIIEHHOTO Mapa OT
TEeMIEPaTyphl, UX HE3ABUCUMOCTh OT 00bEMa
HACBHIIIEHHOT0 Mapa. 3aBUCUMOCTh
TeMIepaTypbl KUIICHUS OT IaBJICHUS B
JKUJTKOCTH

BrnaxnocTs Bo3ayxa. AGCONMIOTHAS U
OTHOCHTEJIbHAS BIAKHOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

80

Pemenue 3agau

81

82

TBépnoe teno. Kpucrammueckue n
amop¢Hble Teraa. AHU30TPONUS CBOMCTB
KpPHUCTAJIJIOB

IInaBneHue n KpucTtauim3anus. YV nenbHas
TCIJIOTA IIJIaBJICHUS. CY6J'II/IM3.I_II/I$I

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c65f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6708

83

Hedopmaruu TBEpAOTO Tena. PacTskenue u
cxarue. Casur. Monyins FOura. Ilpenen
ynpyrux aedopmaruii

84

TermoBoe pacmpeHne XKUAKOCTEN U
TBEPABIX T€N. AHTAPMOHH3M TETIOBBIX
KOJIeOaHMI 4acTHI] BEMIECTBA



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708

[IpeobpazoBanue 3uepruu B (pa3oBbIX

85

nepexoax
bubmuoreka [JOK

86 YpaBiicHie TEILIOBOro Gararca https://m.edsoo.ru/ff0c6820

87 Pemenue 3anau
[ToBepxHocTHOE HaTshKeHHe. KanuisipHbie

28 aBieHus. J{aBneHue moj UCKpUBIEHHOM
MOBEPXHOCTHIO KUAKOCTU. Dopmyra
Jlannaca
O06o011eHre U cucTeMaTu3alys 3HaHU| 1o

89 TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBbie epexoab"

KonTpoJsbHas paGora no reme

90 "ArperaTHble COCTOSIHMSI BellleCTBA.
®a3oBblie nepexoabl’
DneKTpu3anus Tei U e€ MpOosiBJICHUSI.

01 DnekTpuueckuii 3apsia. [[Ba Buma bubnuotexa [JOK
ANEKTPUYECKUX 3apsiaoB. [IpoBonHMKH, https://m.edsoo.ru/ff0c6bec
TURIIEKTPUKU U TIOTYTTPOBOTHUKU

9 DIeMEHTaPHBIN JIEKTPUIECKUM 3apsia. 3aKOH bubnmoreka [JOK
COXpaHEeHUsI DIIEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0c6becc

93 B3aumopeiictBue 3apsioB. ToueuHsie bubnmoreka [JOK
3apsiabl. 3akoH Kynona https://m.edsoo.ru/ffOc6bcc

94 Pemenne 3amau

05 Onektpuueckoe none. Ero neiictBue Ha bubnmoreka [JOK
JJIEKTPUYECKUE 3apsIIbl https://m.edsoo.ru/ff0c6f00

96 Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS. bubnuoreka [IOK

[Ipo6ueriit 3apsa. JInaun HanpsHKEHHOCTH

https://m.edsoo.ru/ff0c6df2



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2

SJICKTPHUYCCKOTI'O ITOJIA. OI[HOpOI[HOC
OJIEKTPHUICCKOC II0JIE

97

98

99

HOTGHLII/IaJILHOCTB QJICKTPOCTATHUYCCKOI'O
moJrsi. PasHocth NMOTCHIMAJIOB U HAIIPAKCHUC

HOTGHHI/IaJ'IBHaﬂ OHEPIuA 3apsaia B
OJICKTPOCTATUYCCKOM IIOJIC. HOTCHHI/IEUI
QJICKTPOCTATHUYCCKOI'O I10JIA

CBs13b HaprDKéHHOCTI/I I10JIsI 1 Pa3HOCTH
MOTCHIUAIOB IJIA 3JICKTPOCTATHUYCCKOI'O
I10JIA

100

[IpuHIHI cyneprno3unuy 3JIEKTPUIECKUX
noJieu

101

102

Pemenue 3amau

[Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsHKEHHON cdepsl

103

104

105

[Tone paBHOMEPHO 3apsIKEHHOTO IO 00BEMY
mapa. [lone paBHOMEpHO 3apsHKEHHON
OECKOHEYHOM TIOCKOCTH

[IpoBOJHUKY B BJIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECUS 3aps/I0B

I[I/I3J'ICKTpI/IKI/I " NOJIYIPOBOAHHUKHU B
SJICKTPOCTATUYCCKOM I10JIC

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7018

106

KonneHcarop. D11eKTpOEMKOCTH
KOHJIeHCaTopa. DIIEKTPOEMKOCTh INIOCKOT0
KOHJIeHCaTopa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7126

107

[TapamrensHOE COeTMHEHUE KOHICHCATOPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

108

ITocnenoBarenbHOE COETUHEHNE

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c74f0

KOHJICHCATOPOB

https://m.edsoo.ru/ff0c74f0

109
110

9Hepm;1 3apsHKCHHOI'0 KOHACHCATOopa

Pemenue 3amau

111

112

JIBr>keHME 3apsKEHHOW YaCTHULIbI B
OJHOPOJHOM BJIEKTPUUECKOM I10JIE

Pentenue 3anau

113

114

115

O00011IeHME U CUCTEMATU3AIMs 3HAHUH 110
teMe "DnekTpuyeckoe nosue"

KonTpoasHas pa6ora no reme
"JuiekTpHYeckoe noJie'
Cuna toka. [locTosHHBIH TOK. Y CI0BUSI

CYHICCTBOBAHUSA ITOCTOAHHOTO
QJICKTPUYCCKOI'O TOKa

116

117

118

Wcrounuku Toka. Hanpsixenne u 3/1C

3akoH OMa JJi yyacTKa LEMH.
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCUMOCTh CONPOTUBIIEHUSI OAHOPOJIHOTO
MPOBOJIHUKA OT €0 JUIMHBI U MJI0IIA 1
MONEPEYHOI0 CeYEHUSs

119

VY ienpHOE CONMPOTHBIICHUE BEIIECTBA.
Pemenue 3agau

120

121

HOCJ’ICI[OB&TCJIBHOC, napaJijieJIbHOC,
CMCHIAHHOC COCANMHCHUC IMTPOBOAHHUKOB

Pacu€r pa3BeTBIEHHBIX ANEKTPUUECKUX
nenei. [Ipasuna Kupxrodga

122

Penrenue 3anau

123

Pabora snexrpudeckoro Toka. 3akon Jxoyis

bubmuoreka [JOK



https://m.edsoo.ru/ff0c74f0

—Jlenna https://m.edsoo.ru/ff0c7838
124 Penrtenue 3anau 1 0 0
125 MonHoCTh 3JEKTPpUYECKOro Toka. TermnoBas | 0 0
MOIIIHOCTD, BBIJICIISIEMast Ha PE3UCTOpe
126 Pemenue 3amau 1 0 0
127 OJIC v BHyTpEeHHEE COPOTUBIICHUE | 0 0
HMCTOYHHKA TOKA
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) | 0 0 bubnuorexa [JOK
AIEKTPUYECKOHN LETH https://m.edsoo.ru/ff0c7ae0
129 Pemienue 3agau 1 0 0
130 MoIHOCTh UCTOUYHHUKA TOKA 1 0 0
131 Kopotkoe 3ambikanue 1 0 0
132 KonzaeHncarop B 11enu NOCTOSHHOTO TOKa 1 0 0
133 Pemenne 3amau 1 0 0
134 Pemienue 3az[atv1 o T"eMe "TTocTOSTHHBIIT | 0 0
3JIEKTPUUYECKUNA TOK
135 Pemenue Sa)IaiI o T"eMe "TTocTOsTHHBII | 0 0
ANMEKTPUIECKUHN TOK
136 Pemenue 3a,ua11 o T"eMe "TTocTOsIHHBII 1 0 0
AIIEKTPUIECKUN TOK
137 O06o0mIeHre 1 cucTeMaTr3aIis 3HaH|H 110 ! 0 0
teMe "[10CTOSHHBIN 2IEKTpUUECKUN TOK"
138 KonTtpoabHnas padora o reme | 1 0
"IloCcTOSIHHBIN 3JIeKTPHUYECKHUI TOK"
DJeKTpruyecKasi IPOBOAUMOCTb Pa3JIMYHbIX
139 BEILIECTB. DJIEKTPUUYECKUH TOK B METasax. 1 0 0 bubmorexa HOK

CBepX1poBOAMMOCTh

https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c82ba

140

DNEKTPUUECKUN TOK B pacTBOpPax U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes
JUTSL 3JICKTPOIIH3a

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba

141

DneKTpuueckuil Tok B razax. [lnazma

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

142

DneKTpUYecKUil TOK B BakyyMe. BakyymHble
npuOopbI

143

144

145

DNEKTPUUECKHU TOK B IOTYIPOBOJHUKAX
[TomynpoBOIHUKOBBIE TPUOOPHI

Du3nyecKuil MPAKTUKYM [0 TeMe
"U3mepenne CUJIbI TOKA U HANIPSIKEHHS] B
LeNH MOCTOSHHOI0 TOKA NMPH MOMOIIH
AHAJIOTOBBIX ¥ HM(POBBIX
H3MepHUTeJbHbIX NIPUO0POB' Nian
"3nakomcTBO ¢ nudpoBoii JabopaTopuei
no ¢usuxe. Ilpumepsl usmMepeHus
(pu3uYecKHX BeJTHYUH NPH MIOMOIIHN
KOMIIbIOTEPHBIX JATYHKOB"

bubmuoreka [JOK
https://m.edsoo.ru/ffOc84ae

146

Du3nyecKuii MPAKTHKYM 110 TeMe
"N3yyeHne HEPABHOMEPHOI'0 ABHKEHUS €
1eJbIO0 OnpeieJIeHUsi MTHOBEHHOM
ckopoctu"

147

Du3nyecKuii MPAKTHKYM 110 TeMe
"H3MepeHne yCKOPEHHUs NPHU
NPAMOJITHHEHOM PAaBHOYCKOPEHHOM

JBHKEHHH 110 HAKJIOHHOM IJIOCKOCTH'" HJIH

"UccenoBanue 3aBUCHUMOCTH NYTH OT
BpeMEeHH NMPHU PABHOYCKOPEHHOM



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

JBHKeHuH'"

148

149

Du3nyecKuil NPAKTUKYM 110 TeMe
"U3mepeHne yCKOpeHHUs CBOOOJHOIO
nagenus" uiau "U3ydyeHne 1BUKeHUA
Tes1a, OPOLIEHHOr0 FTOPU30HTAJIBLHO"

Du3nyecKuil NPAKTUKYM 110 TeMe
"HN3y4yeHne IBUKEHUS TeJia 1O
OKPY>KHOCTH C OCTOSIHHO¥ 110 MOYJII0
ckopoctbio'" wiam "UccaenoBanue
3aBHCHMOCTH MEePUOIa OOpaleHust
KOHUY€CKOr0 MAasiTHUKA OT €ro
napamMeTpon"

150

Du3nyecKuil NPAKTHKYM 110 TeMe
"U3MepeHne paBHOAEHCTBYIONIEH CHJIIbI
NpH IBHKEHUH OpycKa M0 HAKJIOHHOM
njockoctu' niam "IlpoBepka runoresnl o
HEe3aBHCHMOCTH BPEMEHH ABHKCHHSA
OpycKa 1o HaKJIOHHOH IVIOCKOCTH Ha
3aJJlaHHOE PacCTOsSIHUE OT ero Macchl'

151

Du3nyecKuii MPAKTHKYM 110 TeMe
"HccaenoBanne 3aBUCHMOCTH CHJI
YHPYIOCTH, BOSHHMKAIOIIHUX B NPYKUHE H
pe3nHOBOM o0pasue, oT ux aegopmanun'
win "M3yyenune NBUKEHUS CHCTEMBbI TeJl,
CBSI3AHHBIX HUTHIO, IEPEeKUHYTOMH Yepe3
Jérkui 0J10K"

152

Du3nYecKuil NPAKTUKYM 110 TeMe
"U3mepenne ko3¢ puuneHTa TpeHus 1o
BeJIMYUHE YIJIOBOI0 KO3 Ppuuuenra




153

154

3aBucumoctu Frp(N)" nian
"UccaenoBanue IBUKeHUs OPycKa 1Mo
HAKJIOHHOI1 NJIOCKOCTH € NepeMeHHbIM
K03 puumenTom TpeHus' uiam "U3yyenue
JABHMKEHUS TPy3a HA BaJjly ¢ TpeHuem'

Du3nyecKuil NPAKTHKYM 110 TeMe
"HccaenoBanne yCJI0BUI PABHOBECUSA
TBEPAOrO TeJIa, UMEIIEro 0Ch
ppameHus' win "KoHcTpyupoBanue
KPOHIUTEHHOB U PacyéT cui ynpyrocru'
win "3yyenue ycToi4MBOCTH TBEPAOIO
TeJ1a, HMeIero miomaab onopsi"

Du3nvecKuii MPAKTUKYM [0 TeMe
"U3mepenne UMIyJabca TeJia 1no
TopMo3HOoMYy nyTH'" niau ""U3mepenne
CWJIBI TATH, CKOPOCTH MO/1eJIN
3JIEKTPOMOOMJISI M MOIIIHOCTH CHJIBI TATH"'
win "CpaBHeHUe U3MEHEHUS] MMITYJIbCA
TeJia ¢ UMILYJbCOM CHJIbI" WM
"HccaenoBanne cOXpaHeHHUs UMITYJIbCA
NP yIPYTroM B3aUMOACHCTBHN" WIN
"N3mepeHne KMHETHYECKOM YHEPIUH TeJia
110 TOPMO3HOMY IyTH"

155

Du3nyecKuii MPAKTHKYM 110 TeMe
"U3yyeHne H30TepMHYECKOro mpouecca
(pPeKOMEeHI0BAHO NCIOJIb30BAHHE
uudpoBoii 1adoparopun)' win
"U3y4yeHune H30XOpPHOro npouecca' uimn
"U3yyeHune u300apHOro npomecca' uiamn




"IIpoBepka ypaBHeHHUsI COCTOSTHUA"

156

Du3nyecKuil MPAKTUKYM 110 TeMe
"U3mepeHnne yaeabHOH TemaoéMkocTH'"
win "HccnenoBanue npouecca OCTbIBAHUSA
BemecTBa' uiau "UccaenoBanme
aguadaTHoro npouecca' win "Uzyvyenue
B3aHMOCBSI3U JHEPIrUH
MEe:KMOJIEKYJISIPHOT0 B3auMO/ieiicTBUS 1
TeMIepaTypbl KUIIEHUS KUAKOCTeH "

157

158

Du3nyecKuil NPAKTHKYM 110 TeMe
"U3yyeHune 3aKOHOMEPHOCTel ucnapeHust
skuakocreil" uwian "U3smepenne yaeJbHOR
TeIUIOTHI IJIABJICHUA JibJa' niu
"M3y4eHne CBOMCTB HACBIIICHHBIX apoOB"
win "M3mepenne a0COTIOTHON BJIAKHOCTH
BO3/1yXa U OLIEHKA MaccChbl NapoB B
nomeienun'". Usmepenne kodpdumnuenrta
MOBEPXHOCTHOI'0 HATS:KEHUS

Du3nyecKuil NPAKTUKYM 110 TeMe
""HaOJ1ro1eHue npeBpaiieHust JHepruu
3apsI>KeHHOT'0 KOHEHCATOPA B JHEPIrUI0
u3jay4yeHus ceeroauona’ uiu "Usydenune
NPOTEeKaAHNUs TOKA B LelU, coAep Kallei
KoHaeHcaTop' uiau "Pacnipenenenue
PA3HOCTH MOTEHUNAIOB (HANIPSI2KEHUS)
NPH MOCJIe10BATEIbHOM COeIHHECHUH
KOH/JIEeHCATOPOB"

159

Du3nyecKuil NPAKTUKYM 110 TeMme
"UccyienoBaHue CMEIIaHHOI0 CoeMHEeHUS




160

161

162

pe3uctopoB' wiu "U3Mepenne yaeJbHOro
CONPOTHBJIEHNS] IPOBOJAHUKOB' MM
"UccyienoBaHue 3aBHCHMOCTH CHJIBLI TOKA
OT HANIPSIZKEHUS IS JIAMIIbI
HakaJuBaHus'"

Du3nyecKuil NPAKTHKYM 110 TeMe
"HaoO.sroneHue 3j1eKTposamn3a’ win
"U3mepenne 3apsiia 0JHOBAJIEHTHOIO
noHa" wam "UccaenroBanue 3aBUCHMOCTH
CONPOTHBJICHUS TEPMOPE3HCTOPA OT
Temmneparypsbl' win "CHsiTHE BOJIbT-
aMIIepHOI XapaKTepUCTHKHU Anoaa'

PesepBuslit ypok. O60011eHNE U
CUCTeMaTH3allKsl 3HAaHHUH 10 TeMe
"Kunematuka"

Peseprubiil ypok. O60011eHIE U

CHUCTeMaTH3allusl 3HaHUH 10 TEME
"Inaamuka"

163

PesepBubIil ypok. O6001IEHNE U
cucTeMaTu3anys 3Hagui mo treme "CraTuka
TBEpAOro Tema"

164

165

Peseprubrit ypok. O6001eHuE U
CcHUCTeMaTU3alus 3HaHUI M0 TemMe ""3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrlit ypok. O6001ICHHE U
cucreMarusanus 3HaHui mo tTeme "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKON Teoprn"

166

PesepBHsiit ypok. O600ICHHE U
cucremMatTu3sanus 3HAHUH 110 TEME




"Tepmonunamuka. TennoBbie MaTuHbL"

167

168

169

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3aIHsI 3HAHHH 110 TeMe
"ArperatHble cocTosiHUS BeuecTBa. da3oBbie
nepexonl"

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMaTH3allusl 3HAaHHUH 10 TeMe
"DnekTpuueckoe moie"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3allMsl 3HAaHHUH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O600IICHHE 1
cHcTeMaTu3anys 3Hanuii mo reme "Toku B
pa3nuMyHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

170

16




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakruueckue
n/n Bcero o0pa3oBarte/ibHbIE
padoThI padoThI
pecypcbl
Oxpana Tpyza B KaOMHeTe (PU3HKH.
| B3aumopeiicTBue MOCTOSIHHBIX MarHUTOB U | 0 0
MIPOBOJIHUKOB C TOKOM. MarHuTHOE TMoJe.
bubnunoreka LIOK
I'unoreza Ammnepa
. https://m.edsoo.ru/ff0c9778
Bextop marauTtHoM nnaykuuu. [Tpunnumn
2 CYNEpIIO3ULIMY MarHUTHBIX NoJel. JInnuu 1 0 0
MarHuTHON MHIYKIIMH
3 MarsuTHO€ noJje NpOBOJHUKA ¢ TOKOM. OnbIT | 0 0 bubmmoreka [JOK
Opcrena https://m.edsoo.ru/ff0c98fe
Cuna Amnepa, e€ HanpaBJieHUE U MOAYJb 1 0 0
5 Pemenue 3agau 1 0 0 bubmmoteka IIOK
6 T[IprMeHeHue 3aKoHa AMIiepa. 0 0 https://m.edsoo.ru/ff0c9acO
1
DNeKTpOu3MepUTENbHbIE TPUOOPHI
Cuna JlopeHna, e€ HanpaBlICHUE U MOYb.
7 HBI/I)KGHI/IIDe 3a SI)KeHHO; YaCTHUIIbI B ’ 1 0 0 bubmmorexa [TOK
P & https://m.edsoo.ru/ff0c9df4
OJTHOPOJTHOM MarHUTHOM I10JI€
8 Pemrenue 3amau 1 0 0
but6mmoreka [IOK
9 PaGora cunel Jlopeniia 1 0 0
pert https://m.edsoo.ru/ff0cal50
10 Pemenne 3amau 1 0 0
1 MarHuTHOe II0JI€ B BEIIIECTBE. | 0 0
deppoMarHeTUky, napa- u AuaMarHeTUKU
12 OcHoBHBIE CBOICTBA (heppOMArHETUKOB. | 0 0 bu6muoreka [IOK

[Tpumenenue peppoMarHeTHKOB

https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0cab82

13 Pemrenue 3agad mo reme "MarautHoe 1mosne" 1 0 0

14 Pemenue 3agad mo reme "MarautHoe mose" 1 0 0

15 SIBneHue ANEKTPOMArHUTHON UHAYKIIUH. | 0 0 bubnmoreka [JOK
[ToTok BekTOpa MAarHUTHON MHIYKIIMHU https://m.edsoo.ru/ff0cal50

bubnmoreka [JOK

16 OAC nHnyKuAn ! 0 0 https://m.edsofru/ffOcaGOO

17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU ! 0 0
®dapaznes

18 Buxpesoe anekrpuyeckoe nosne. Toku @yko 1 0 0

19 O/J1C uHAYKIMH B ABHKYLIUXCS IPOBOJHUKAX 1 0 0

20 Pemrenue 3amau 1 0 0

21 [IpaBuio Jlenna 1 0 0

2 NunykrtuBHOCTH. KaTymka MHIYKTHBHOCTH B | 0 0
LTI TTOCTOSTHHOTO TOKa

3 SAsnenue camonnaykuuu. IC | 0 0
CaMOWHIYKIIHH

24 DHeprusi MarHUTHOTO TOJISt KATYIIKUA C TOKOM. | 0 0
DNEeKTPOMarHuTHOE IoJIe

25 Pemrenue 3amau 1 0 0

26 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110 ! 0 0
Teme "DnekTpoarHamMuka"

7 KonTtpoabHnas pabora no reme 1 1 0 bu6muoreka [IOK
"JaexkTpoauHammuka' https://m.edsoo.ru/ffO0cad58

)3 Konebarenpuas cucrema. CBOOOIHEIC 1 0 0 bu6nunorexa LIOK
KoJiebanus1. ['apMoHnYecKre KoaeOaHus https://m.edsoo.ru/ffOcaf06

79 KunemaTnueckoe u TMHAMHUYECKOE OMMCAHUE | 0 0 bub6mmoreka [IOK
KOJIeOaTCIIbHBIX JIBUKCHUI https://m.edsoo.ru/ff0cb820
DHepreTudeckoe onrucanue. BeiBos

30 JTMHAMUYECKOTO OMUCAHUSI TAPMOHHYECKUX 1 0 0

KoJIeOaHUN U3 UX SHEPTeTHUECKOTO U



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

KHHEMAaTHYCCKOI'O OITMCaHuA

bubnunorexa LIOK
31 Amnutyna v ¢dasza KojaeOaHui
yran https://m.edsoo.ru/ff0ch820
[Tepuon u yactota konedanwmii. [Tepros
MaJIbIX CBOOOJIHBIX KOJIEOaHHUI
32 MaTeMaTHUeCKOTr0 MasTHHUKA. [lepuon buGnuorexa [IOK
. P Hep https://m.edsoo.ru/ff0cbb86
CBOOOJTHBIX KOJIEOAHUH TIPYKUHHOTO
MasITHUKA
13 3aryxaromue KoieOanus. BeIHYXIeHHBIC bubnnoreka [JOK
KosecOanus. Pe3onanc https://m.edsoo.ru/ff0cbb86
34 ABTOKOJICOaHHS
35 Pemenue 3agau
36 Ypok-koHpepennus "MexaHnuyeckue
KoJ1e0aHusl B My3bIKaJIbHbIX HHCTpYMEHTax"
37 O06o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Mexanndyeckue kojaeoanus"
18 DNeKTpOMarHUTHBIE KOJICOaHUsI.
KonebaTtenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILUTUTY b
39 3apsiga KOHAEHCATOpa ¢ aMILIUTYION CUJIIBI Bubmuorexa LIOK
p p Y https://m.edsoo.ru/ff0cb9c4
TOKa B K0JIeOaTeIbHOM KOHTYpE
40 3aKOH COXpaHEHHsI SHEPTUHU B UI€aTHHOM
KoJe0aTeIbHOM KOHTYpE
3aryxaroIne MIeKTPOMarHuTHbIC KOJIeOaHusl.
41 BremykaeHHBIE DJIEKTPOMAarHUTHEIE bubmmorexa LIOK
T P https://m.edsoo.ru/ff0cbb86
KoJieOaHus
42 [Tepemennsblii Tok. Pe3uctop u KoHAEHCATOp B
[T TTIEPEMEHHOTO TOKA
43 Karymika vHIyKTHBHOCTH B IIETTH

IIEPEMEHHOT0 TOKa



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu

44
MEPEMEHHOT0 TOKa
MOoImHOCTb IEPEMEHHOT0 TOKA.
45 AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUCHHE bubmmorexa [TOK
https://m.edsoo.ru/ffO0cbd34
CHUJIBI TOKA W HAIPSKEHUS
46 Pe3onanc B ayiekTpUUeCcKO Lenu bubmmorexa [TOK
https://m.edsoo.ru/ffOcbd34
47 Pemenue 3agau
WUneansueiif Tpancdopmarop. [IponsBoacTso,
48 nej:)ezlaqa u nngegeI:me 3§eKT§quCK§ﬁ“ bubmmorexa [IOK
https://m.edsoo.ru/ff0cc324
SHEpPruu
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
49 anekTpo3Hepruu. Kynbrypa ucnoiab30BaHus
3JIEKTPOIHEPTUU B MOBCEHEBHOM KU3HU
50 Pemenue 3amau
51 Pemenue 3agau
57 O06o00menre 1 cucTeMaTH3alns 3HAaHUH 110
TeMe "DIeKTpoMarHuTHbIe KojebaHus"
53 MexaHnyeckue BOJIHBI. XapaKTePUCTUKHI bubnnoreka [JOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/ff0cca54
54 CaolicTBa MEXaHUYECKUX BOJTH bubmorexa HOK
https://m.edsoo.ru/ffOcca54
bubmuorexa [{OK
>3 3ByK. XapaKTepucTHKH 3ByKa https://m.edsogru/ffOCCCOC
56 Wudpa3syk u ynprpasByk. LllymoBoe bubmuoreka [IOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl https://m.edsoo.ru/ffOcccOc
57 Pemenue 3agau
53 DOneKTpoMarHuTHeIEe BOJIHBL. 3nydenue bubnmoreka [JOK
JJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
59 DHeprus AIEKTPOMArHUTHBIX BOJIH. CBOMCTBA



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

OJICKTPOMAariuTHBIX BOJIH

60

61

62

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
IIpuMeHeHne 2IEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY

[IpuHIUIIB PaIUOCBS3U U TCIICBUICHHS.
Paaunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOILIEH CpeIbl

KonTposabHasi padora no reme
"KoJsie0anus v BOJIHbI'"

bubnunoreka LIOK
https://m.edsoo.ru/ffO0cc6f8

63

64

65

Caert. 3aKOH PSIMOJIMHENHOTO
pacmpocTpaHEeHUs CBETa

Pemienue 3a1a4 Ha NPUMEHEHUE 3aKOHA
MPSIMOJIMHEHHOIO PaclpoCTpaHEHUsI CBETa

Otpaxenue cBera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd350

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd4e0

66

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCUTEIBHBIN MOKa3aTesb MPEIIOMIICHUSI.
[TonHOE BHYTpEHHEE OTpaKECHHUE.
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO
OTpaKEHUs

bubmmoteka IIOK
https://m.edsoo.ru/ff0cd7f6

67

68

69

Pemrenne 3a1ad Ha npUMEHEHUE 3aKOHOB
OTpa)KEHUs U MPEIOMIICHUS CBETA

Xon nydent B mpusMe. Jlucnepeus cBera.
CnoxHbIl cocTaB 6emoro csera. I[Bet

JIuH3EL. CDOI(YCHOC pPacCTOSAHUEC U ONITHUYCCKAA
CuJia TUH3bI

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cd67a

but6mmoreka [IOK
https://m.edsoo.ru/ffOcddle

70

[TocTpoenue n3o0pakeHU B JIMH3aX U UX
cUCTeMax. Y BeJIMYeHHE JTMH3bI

71

Pemenue 3agau Ha moctpoeHue
M300paXKEHU, MOJIy4aeMbIX C TIOMOIIBIO



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

JINH3

72

73

I'ma3 kak onTu4deckas cucTrema

Pemenue 3agau. [Ipenensr npuMeHUMOCTH
T€OMETPUUYECKON ONITHKHU

74
75

CKOpOCTb CBC€Ta U MCTOJbI €€ U3BMCPCHUS

Hucnepcus cera

76

77

78

WuTepdepennus ceera

KOI‘epeHTHHe WCTOYHMKHU. Y CIIOBUSI
Ha6J'IIOI[eHI/I$I MaKCMMYMOB U MUHUMYMOB

Pemenue 3agau

79
80

[Tpumenenne uHTEpHEpEeHIINN

Judpakuus cBeTa

81

82

HudpakiuonHas pemeéTka. Y cioBue
HaOJIIOICHNS TJIABHBIX MAKCHMYMOB

Pemenune 3agau

bubnuoreka [{OK
https://m.edsoo.ru/ffOced22

83

[TonepeunocTh cBETOBBIX BOJH. [lonspuzanus
cBeTa

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cf02e

84
85

Pemenue 3agau

CBeTOBBIC ABJICHHS B IPUPOJIE

86

87

88

O000I1IIeHNE U CUCTEMATHU3AINs 3HAHUH 110
Teme "Onruka"

KonTtpouabHnasi pabora no teme «Onruka»

rpaHI/II_HJI MNPUMCHUMOCTHU KJIaCCHUYECKOM
MCXaHHUKH. 3aKOHBI QJICKTPOAUHAMUKHU U
MIPUHIUITI OTHOCUTCIbHOCTHU

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcf610

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cf862

&9

ITocTynatel cieruanbHOU TEOPUU
OTHOCHUTEIILHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

90

[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAL.



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

[TpeobpazoBanus Jlopenma. Ycmosue
NpUYUHHOCTH. OTHOCUTENBHOCTh
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHU U
COKpAaIeHHE JTMHbI

DHeprus U UMIYJIbC PEISITUBUCTCKON

bubnunorexa LIOK

o1 YaCTHUIbI https://m.edsoo.ru/ffOcfc68
9 CBsi3b MaccChl C SHEPTUEH U UMITYJIHCOM
PENSATUBUCTCKON YaCTUIIBI. DHEPTHSI TOKOS
93 PaBHOBecHOE TeIIOBOE U3ITyYCHHE
94 3akoH cmenieHus Buna
bubnuoreka [{OK
95 ['mnoresa M. Ilnanka o kBanTax. ®oToHBI hitps-//m.c dso:)_.[ru/ fOcfel6
bubmuoreka [{OK
% OHEprus 1 HMIIYIILC GoTOHA https://m.edso:)_.lru/ffchfc4
97 ®oroaddext. OnbiTe A. I'. CTonerona. bubmuoreka [IOK
3akoHbl poTordpdexTa https://m.edsoo.ru/ff0d015e
08 Ypasuenue DitHinTeitHa 11 Gpotosrddexra. bubmuoreka [IOK
"Kpacnas rpanuna” pororddexra https://m.edsoo.ru/ff0d015e
bubnuoreka [JOK
99 JaBnenue ceera. OnwiThl [1. H. JIeOenepa hitps://m.c dsofru/ F60d04a6
100 BoiHOBEIE CBOMCTBA YaCTHIL
Bounnsl ne bpoind. [Inuna BosHbl ne bpoins
101 31 pasMe);)H (f)6nacmlioKaﬂI/I:«;auI/H/IlI ’ bubmmorexa [TOK
. https://m.edsoo.ru/ff0dOca8
JBUKYIICHCS YaCTHITBI
102 KopnyckynspHO-BOITHOBOM Ayalln3m
103 Judpakius 31eKTpOHOB Ha KPUCTAIIIAX
Crennuka u3MepeHuit B MUKPOMUDPE.
104 CooTHolIEeHNST HEONPEeACIEHHOCTEN
I'eitzenbepra
105 Pemenwne rpaduueckux 3agay



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0ca8

106

Pemenue pacy€THbIx 3a1a4

KonTtpouabnas pa6ora no remam: "OCHOBBI

107 CTO", "Kopnycky/1sipHO-BOJHOBOM
ayaausm"
108 OnbITHI IO UCCIEAOBAHUIO CTPOCHUS aTOMA. bubnmnoreka HOK
[Tnanerapnas moxens aroma Pesepdopaa https://m.edsoo.ru/ff0d091a
109 [Toctynatel bopa bubmmorexa [IOK
https://m.edsoo.ru/ff0dOafa
110 Bunsl cnexktpoB. CriekTp ypOBHEM 3HEpruu bubmmoreka [JOK
aroma BOJIOpoaa https://m.edsoo.ru/ff0dOafa
11 CrioHTaHHOE U BBIHYKJECHHOE U3TyUYCHHE Bu6mmoteka [JOK
cBeTa https://m.edsoo.ru/ff0d0fd2
112 Jlazep
Hyxknonnas monens spa [ eitzenoepra-
113 MBaHeHKo. 3apsi 1 MacCOBOE YUCIIO SApA.
N3oTonel. PaguoakTuBHOCTH
3aKoH paJiMoaKTUBHOTO pacnaaa. CBoicTBa
114 MOHU3HPYIOLIETO U3JIy4eHus. BiausHue bubmmnoreka HOK
PaaviOaKTUBHOCTH HA )KUBbIE OPTaHU3MBIL. https://m.edsoo.ru/ff0d1356
Jo3umerpus
OHeprus CBA3U HYKJIOHOB B s1pe. SnepHsie
cuibl. [ledext maccel sapa. AnepHbie
115 peaknuu. Snepusie peakTopsl. [Ipodiemsl bubnuotexa [JOK
YIIPABISAEMOr0 TEPMOSAEPHOTO CUHTE3A. https://m.edsoo.ru/ff0d1356
OKOJIOTUYECKHE aCIEKTHI Pa3BUTHSI sIIEPHON
SHEPreTUKU
MeTopl perucTpaluy U Uccie0BaHus
3JIeMEHTapHbIX YacThull. ODyHTaMEeHTAIbHbIE
116 B3aUMOJCHUCTBUA. bapnoHbl, ME30HBI U

nentoHsl. [Ipencrasnenune o CtanaapTHOM
Mozenu. KBapk-rirooHHas MOJIEIb alpOHOB



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356

117

®usuka 3a npeaenamMu CTaHIapTHOW MOJIEIH.
TémHuas matepus 1 TEMHas SHEPTHUSL.
EnunctBo ¢uznueckoil KapTUHBI MUpa

118

Oransl pa3BUTUS ACTPOHOMHUHU. 3HAYECHUE
aCTPOHOMUU

119

120

121

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU JTSI
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKIX
HCCIICIOBAHNH

CoBpeMEHHBIC ONITUYECKHIE TEJICCKOIIBI,
pannoTenecKonbl, BHEaTMOChepHas
aCTPOHOMHUS

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKHe
3BE3/IbI, INIAHETHI, UX BUIMMOE IBIIKEHUE

122

Comnneunas cucrema. Comnnite. ComHeunas
AKTHUBHOCTB. HCTO'—IHI/IK 3HepFI/II/I COJ'IHIIa 158
3BE3]T

123

124

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKU.
Jlnarpamma "creKTpajbHBIM Kjlacc —
CBETHUMOCTB"

3BCSI[IJI IJIaBHOM IIOCIEA0BaTEIbHOCTU

125

Bnytpennee crpoenue 38€31. CoBpeMEHHBIE
MIPEACTABIICHUS O MPOUCXOKICHUU 1
spoaronuu CoJiHIIA U 3BE3]1. DTaIlbl ;KU3HU
3BE3]

126

Mneunsiii [1yte — Hama I'anaktuka. Tunsl
rajJlakTuK. YEpHBIE ABIPHI B /Ipax rajJakTHK

127

Bcenennas. Pacmmmpenue Beenennoil. 3akoH
Xab6ua. Teopust bonbioro B3psiBa.
PennkroBoe u3nyuenune

128

MacmraGHast ctpykTypa BeenenHoil.




MerTtaranakTtuka

129

130

131

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

Du3uYeCKH MPAKTHUKYM 110 TeMme
"UccaenoBanue MArHUTHOI'O MOJISA
NMOCTOSTHHBIX MATHUTOB'' HJIHN
"UccyaenoBanue CBOMCTB
¢eppomarnernxos' niam "HUcciaenosanmne
AeHCTBHSA MOCTOSIHHOTO MATHUTA HA PAMKY
¢ TokoM"

du3nyeckuii MPAKTUKYM 110 TeMe
"U3mepenune cuiibl AMnepa' uim
"N3y4yeHue 3aBUCMMOCTH CHJIbI AMIIepa oT
cuiIbl Toka" win "Onpenenenne
MArHUTHOI MHAYKIMU HA OCHOBE
u3MepeHust cWJibl AMnepa'

132

PDu3nyecKHil MPAKTUKYM 110 TeMe
"UccaenoBanue siBJICHUSA
3J1eKTPOMATHUTHONH MHAYKIUK' WM
"OnpenesieHue MHAYKIIUH BUXPEBOT0
MATrHUTHOIO moJs"

133

134

Pu3nyecKuil MPAKTUKYM 110 TeMe
"UccsienoBanue sABJIeHUS CAMOMHIAYKIIUN'"
win ""Coopka MoesIu 3JIeKTPOMATHUTHOT O
reseparopa'"

PDu3nyecKuil MPAKTUKYM 110 TeMe
"U3mepeHne nepuoaa cBOOOAHBIX
KO0JIeOaAHM HUTHHOIO U NPYKUHHOIO
MAaATHUKOB'

135

PDu3nyecKuil MPAKTUKYM 110 TeMe
"IIpeoOpa3oBaHue JHEPIUH B PYKMHHOM
MasgTHUKe'




136

137

Du3uYeCKHl MPAKTUKYM 110 Teme
"UccienoBanue nepeMeHHOr0 TOKa yepes
10CJ1e/10BaTe/bLHO COeTUHEHHbIE
KOHJ/IEHCATOP, KATYHIKY U pe3ucTop' wim
"UccaenoBanue padoTbl HCTOYHHKOB
CBeTa B LeNH NepeMeHHOoro Toka'"

Du3uYeCKHl MPAKTUKYM 110 Teme
"U3y4yeHnne mapaMeTpoB 3BYKOBOIi BOJIHbI'"

138

PDu3nyeckuil MPAKTUKYM 110 TeMe
"H3mepeHne noxkasareJisi peJ1oMJIeHUs
crekja' uiau "Ilosryyenue n3odpaxkenus B
CHCTEMeE M3 IJIOCKOI0 3epKaJia v JUH3bI"

139

PDu3nyeckuil MPAKTUKYM 110 TemMe
"UccaenoBanue 3aBUCUMOCTH (POKYCHOTO
PACCTOSIHHA OT BelllecTBa (Ha MpuMepe
sKuaKkux Jun3)" uiau "U3mepenne
(oKxyCHOro paccTosiHMs PacCenBAIOLINX
JuH3"

140

PDu3nyecKuil MPAKTUKYM 110 Teme
"Habmonenue 1uppakumu,
HHTepdepeHNH U MOIAPU3aNuu cBera'

141

PDu3nyeckuii MPaAKTUKYM 110 Teme
"OnpenesieHHe MMIYJIbCA U JHEPTUH
PeJSAITUBMCTCKHUX YacTHl (110
(¢oTorpadusamM TpekoB 3apsKeHHBIX
YacTUIl B MATHUTHOM moJie)"

142

PDu3nyeckuii MPaAKTUKYM 110 TemMe
"U3mepenune nocrosinHoii [liianka Ha
ocHOBe uccienoBanus poroddpdexra' nian
"UccaenoBaHue 3aBUCHUMOCTH CHJIBLI TOKA
yepe3 CBETOAMO/I OT HanpsizKeHus "




143

Du3uYeCKHl MPAKTUKYM 110 Teme
"UcciienoBaHue CleKTPa pa3pesKeHHOro
aTOMAapHOIo BOJI0OPOJa U U3MepeHune
nocrosinHou Pundepra'

144

PDu3nyecKuil MPAKTUKYM 110 TeMe
"UccaenoBanue paanoakTUBHOro goua c
HCII0JIHb30BAHUEM J03MMeTpa' HiIu
"U3y4eHnne nmorsaomeHnsi 0eTa-4acTuil
aaroMuaueM"

145

Pu3nyeckuil MPAKTUKYM 110 TeMe
"Ha0JroaeHus 3BE31HOr0 Heda
HEBOOPYKEHHBIM IJ1a30M C
HCIIO0JIb30BAHHEM KOMIIBIOTEPHbIX
NPHJI0KEHUH JIs1 ONIpeeIeHUs
M0J10’KeHUs1 HeOeCHbIX 00beKTOB Ha
KOHKPETHYIO 1aTy: OCHOBHbIE CO3Be3/H
CeBepHOro noJiyliapusi M sipkue 38é3apl"
wim "Habnonenus B Tesneckon JIyHsl,
IUVIAHET, TYMAHHOCTEH M 3BE3AHBIX
CKOIJIeHui"

146

O06o01enue u cuctreMaTu3anys 3HaHui. Poin
(hU3UKH U ACTPOHOMUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COITTATEHON 1 dTUYECKOMN
chepax IeaTeTbHOCTH YeIOBEKa

147

148

O0001IeHre 1 cucreMaTu3anus 3Haunii. Pois
1 MecTO (PM3UKU U aCTPOHOMHUH B
COBPEMEHHOUN HAYYHOU KapTHHE MUPA

O06o0061IeHre u cucreMaTusanus 3HaHui. Poib
¢busnueckoit Teopun B GOpMUPOBAHUH
MPEACTABICHUH 0 (PU3NYECKOIN KapTHHE MUPa,
MecTO (U3UIECKON KapTHHBI MUpa B 001IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX




MPEJICTaBICHUN O TPUPOJIE

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUI 1O

149 |
TeMme "Kunemaruka"

150 O0001IeHrEe ¥ cCUCTEMATH3aIs 3HAHUN 110
Teme "Kunemarnka"

151 O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
teme "Jlunamuka"

150 O0o0011IeHrEe U CHCTEMATH3aLKs 3HAHU 110
teme "Craruka TBEpAOro rena'

153 O0001IeHrEe U CUCTEMATH3aIMs 3HAHUN 110
TeMe "3aKOHbI COXpaHEHHs B MeXaHUKe"
O06o0011IeHrEe U CHCTEMATH3aLKs 3HAHU 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KHHETUYECKON
Teopun"

155 O06o001IeHye B cucTeMaTH3aIys 3HAHUH 110

teme "Tepmonunamuka. TemioBbie MamHbI"

O06o0011eHne U cucTeMaTu3alys 3HaHuH 10
156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da30BbIe NEPEXOBI"

O00011eHMEe ¥ cUCTEMAaTH3alUs 3HAHUI 110

157 | |
TeMe "DIIEKTPUYECKOE T10JIe

158 O060061eHre U cucTeMaTU3alus 3HaHUu#| 110
teMe "I10CTOSIHHBIN 2EKTPUIECKNNA TOK"

159 O06o011ieHre 1 cucTeMaTu3alys 3HaHuH 10
teMe "Toku B pa3inyHbIX cpepax”

160 O060061eHre U cucTeMaTU3alus 3HaHUu#| 110

TeMme "Marautaoe noie"

PeseprubIil ypok. O60061IeHIE 1
161 cUCTEMaTH3allis 3HaHUI 10 TEME
"DnekTpoMarHuTHasA UHAYKIUs"




PeseprubIil ypok. O60061eHIE 1
162 cUCTEMaTH3allMs 3HAaHUI IO TEME
"Mexaunueckue koneoanus"

PesepBHelil ypok. O600ICHHE 1
163 CHUCTEMATHU3AIHI 3HAHUH 10 TEME

"DJIeKTpOMarHuTHhIC KOJIeOaHus'

PesepBHelil ypok. O000IICHHE 1
164 CUucreMarmui3anuia 3HAHUH 10 TeEME

"MexaHuYecKue U 3JEKTPOMarHUTHbIE
BOJIHBI"

165 PesepBHrlit ypok. O600111eHNE 1

cucreMarn3ais 3Hanui mo reme "Onruka"

PesepBHrlit ypok. O60011eHNE U
166 cucTeMaru3anus 3HaHUH 1Mo TeMe "OCHOBEI
CcTO"

PesepubIiil ypok. O6006111eHIE 1
167 cHCTeMaTH3alus 3HaHUH 110 TEME
"KopnycKymnsipHO-BOJIHOBOM Ayain3m"

Pesepubiit ypok. O600611eHIE 1
168 cUCTEMATH3ansI 3HaHUH 110 Teme "dusuka
aroma"

PesepBHelit ypok. O600I1ICHNE 1
169 cucreMaTu3anus 3Hagui mo teMe "dusuka
ATOMHOTO SIAPA U 3JIEMEHTAPHBIX YacTuIl"

PesepBHrlIit ypok. O6001IeHNE U

170 cucTeMaTH3allis 3HAHUM M0 TeMe " DIIeMeHThI
actpoduzuxu"

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

170

16




YYEBHO-METOJIMYECKOE  OBECHEYEHHUE  OBPA3OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1.

O®usuka. 10 knace: yueb. s obmeoOpa3oBar. opranu3aiuii : 6a30BbIiA U yrayo .
ypoBau / I'.fI. Mskumes, b.b. byxosues, H.H. Cotckuii; moxy pen. H.A.
[TapdenTtbeBoii.- 8-¢ n3a.-M.: [IpocBenieHue.

®usmka. 11 xmacc: yue6. s obmieoOpazoBar. opranuzaiuii : 6a30BbId U yriyo .
ypoBau / I'.fI. Mskumes, b.b. byxosues, B.M. Yapyrun; mom pen. H.A.
[TapdenTreBoii.- 10-e uza.-M.: IIpocBermienue.

METOANYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

l.

NN RAEw N

*®

COopuuk 3amad mo ¢usuke a1 9-11 kmaccoB  00meoOpa3oBaTeIbHBIX
yupexaenuii, / Crenanosa I'. H. cocraBurens, -M, IlpocBenienue.
Kontponbnsie padotsl o ¢usuke 10-11 xmaccer / Mapon A.E., Mapon E.A.,- M,
[Ipoceemenue.
COopHUK KOHTPOJIBHBIX 3aaanuil o pusuke / [lonbennukosa N.U.- NxkeBck.
Tectbl. @usuka. OenepanbHbId IEHTP TECTUPOBAHUS.
COopnuk 3anay no ¢usuke, / PeimkeBuy A.IL -M, Ipoda.
®wusuka. CripaBounsie Matepuainsl / Kabapaua O.®.-M, [Ipocsemenue.
O®uzuka. lxonpHbl WLTIOCTpUpOBaHHbIN cripaBouHuK. /Kokuna A.B . IlepeBog c
anrymiickor. — POCMOH.
. 3naere i BoI pusuky? /Ilepensman SA.U- Jomonenono.
O®uzuka, 10 knace/ KacesiHoB B.A., - M., IIpocBerienue.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI M PECYPCbl CETH

UHTEPHET
1. Enunas xomnekuus LU(QPOBBIX 00pa3oBaTelbHBIX pecypcoB. — Pexum poctyma:
http://school-collection.edu.ru
2. Kny0 mns yuureneit ¢buszuku, ydammxcs 7-9 KiIaccoB M uUX pomutenein — Pexum

nocryna: http://www.fizika.ru

3. SKnacc.- Pexum nocryna: https://www.yaklass.ru/
4. Poccuiickas 27€KTpOHHas 1Koja. — Pexxum gocrymna https://resh.edu.ru
5. ®okchopa. — Pexxum nocryna https://foxford.ru/
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