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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke Ha ypoBHE CcpeaHero oo61ero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHHM M TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pasoBaresibHON mporpammsbl, npenacrabieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepaibHON padoueit nporpammel Bocniutanus u Konnenuu
npernojaBanus  ydeOHoro mpeamera «@Pusznka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi denepanuu, peanu3yrommx OCHOBHEIE
oOpazoBareNbHbIE POTPAMMBI.

[Iporpamma 1o ¢duzuke omnpegenser o0s3aTelIbHOE MPEAMETHOE
coJiepKaHue, YCTAHABJIMBACT PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3yUCHHUS
TEM U pa3/lelioB y4yeOHOTO TMpeaMera ¢ Y4Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpOIecca, BO3PACTHBIX
ocobenHocTeil obyuarontuxcs. [Iporpamma no ¢usuke maét mpencTaBlieHUE O
HEeNsiX, COoAepKaHuU, OOIel cTpaTeruu OOy4YeHHUs, BOCIHTAHMUS U PA3BUTUS
oOydJaronuxcsi cpeacTBamMu ydeOHoro mpenvera «Dusmka» Ha yriayO0neéHHOM
YpOBHE.

N3yuenue xypca Gu3MKu yriiyOJIEHHOTO YPOBHS MO3BOJISIET PEAU30BaTh
3aaun MpoeCCUOHATBHOW OpPUEHTAllUM, HANpPABJICHO Ha CO3JaHUE YCIIOBUMN
JUISL TIPOSIBIIGHUST CBOMX WHTEIJUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
KOKIBIM  O0y4arolMMCs, KOTOpbIE HEOOXOAUMBI  JUIsl  MPOJOJIKCHHUS
oOpazoBaHMsi B Oprau3anuiax npodecCuoHaNIbHOrO 00pa3oBaHUs  TIO
Pa3TUYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIEIUATBLHOCTSIM.

B mnporpamme mo ¢usuke omnpeaensroTcs IUIAaHUPYEMbIE Pe3yJIbTaThl
OCBOEHHS Kypca (U3UKHM Ha YypOBHE CpeaHero ooOmero oOpa3oBaHUS:
JUYHOCTHBIC, MeETalpeIMeTHbIC, MpeaAMETHbIe (Ha YriayOJEHHOM YpOBHE).
Haydno-Meromonorndeckoii OCHOBOM Juisi  pa3pabOTKu  TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM PE3yJIbTaTaM OO0y4YaroIuxcs,
OCBOMBIIIMX MPOrpamMMmy 1Mo (PU3MUKE Ha YPOBHE CPEAHETO OOIIero o0pa3oBaHus
Ha yrTyOJIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/IEATETLHOCTHBIN MOAXO.

[Iporpamma no gpu3uke BKIIOYACT:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (PU3UKU Ha YrIIyOJIEHHOM
YpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI 110 T0JIaM 00YUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (u3nMke WMEET NPUMEPHBIM XapakTepP U MOXKET OBIThH
WCIIOJIh30BaHA YUUTEISIMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PAb0OYHX MPOTPaMM.

[Iporpamma 1o (u3HMKe HE CKOBBIBAET TBOPUYECKYIO HMHUIIMATUBY YUUTEICH
U TIPEIOCTABISET BO3MOKHOCTH JUISI pealu3allid Pa3IUYHBIX METOIUYCCKUX
MOJXO/J0B K TPENoJaBaHui0 (PU3WKH Ha YTIIyOJIEHHOM YPOBHE MPU YCIOBUHU
coxpaHeHus 00s13aTeIHHOM YaCTH CoIepKaHus Kypca.

dusnka KaKk Hayka o Haubosiee OOIIMX 3aKOHAX MPHUPOIBI, BHICTyMAs B
KauecTBe ydeOHOTO MpeaMeTa B IIKOJE, BHOCUT CYIICCTBEHHBIM BKIaa B
cucteMy 3HaHMi 00 okpyxkawomem wupe. I[llkonpHBIT Kypc (usukm —
CUCTEMOOOPA3yIONUK 11  €CTeCTBEHHO-HAYYHBIX yUEOHBIX TMPEIMETOB,
MOCKOJIBKY (pU3WYecKre 3aKOHBI JIKAT B OCHOBE MPOIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢usmueckoil reorpadueil m acTpOHOMUEH.
Hcnonp3oBaHne W akTUBHOE TMpUMEHEHWE (DU3NYECKUX 3HAHHWKN OIMPEICITHIIO
XapakTep W OypHOE pa3BUTHE PA3HOOOpA3HBIX TEXHOJOTUH B cdepe
SHEPTETUKH, TPAHCTIOPTA, OCBOCHUSI KOCMOCA, TMOJTYyYEHNS HOBBIX MAaTEPUAJIOB C
3aJ]aHHBIMU CBOWMCTBaMHU. V3yueHue (U3MKKM BHOCUT OCHOBHOW BKJaa B
dbopMHUpOBaHHE ECTECTBEHHO-HAYYHON KapTHHBI MHUpa OOYyYaromerocs, B



dopMUpOBaHHE YMEHHH MNPUMEHATh HAyYHBIA METOJ TO3HAHUS TIpU
BBITIOJTHCHHH UMU YYEOHBIX HCCIICTOBAaHUH.

B ocHOBY Kkypca ¢u3MKu Ha YpOBHE CpemHero oOIero oOpa3oBaHUs
MIOJIOKEH PsII WICH, KOTOphIE MOXKHO paccMaTpyBaTh KakK MPHHIHUIIBI €T0
TIOCTPOCHHUHI.

Hoesn yenocmnocmu. B COOTBETCTBHM C HEW KypC SBISCTCS JIOTHYCCKH
3aBEpIIEHHBIM, OH COJICPKUT MaTepHall U3 BCEX Pas3fesioB (PU3WKH, BKIIOYACT
KaK BOITPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (DU3HKH.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEW Marepwall Kypca (U3HKH
o0BeMHEH BOKPYTr (U3MYECKHX Teopwil. Bemymmm B Kypce sBIsSETCS
(dopMUpOBaHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpUH, BEIIESCTBE U
HoJe.

Hoen cymanumapuzayuu. E€ peanuszanus npeanojaraeT UCHOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANa (U3HUYECKON HAayKU, OCMBICICHUE CBSI3U PA3BUTHS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U DKOJIOTHUYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc Qusuku yriyOn€HHOTO
YpOBHS TpeArojiaraeT 3HAKOMCTBO C IIHPOKUM KPYroM TEXHUYECKHX U
TEXHOJIOTUYECKUX TPWIOKEHUN H3YYEHHBIX TEOpUH M 3aKoHOB. [Ipu sTOM
paccMaTpUBAaIOTCSI Ha YpPOBHE OOIIMX TPEACTABICHUA U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, M TEXHOJIOTHH.

Hoen 3xonocuszayuu peanusyercss NOCPEACTBOM BBEJICHHUS 3JIEMEHTOB
collepKaHus, TOCBAMEHHBIX JKOJIOTMYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTH, a TaKkKe 00CYXICHUS
npoOieM  palMoOHATILHOTO  TPUPOJIONOJIB30BAHUS M IKOJOTHYECKOM
0€301MacHOCTH.

OcBoenue coziepkaHusi TPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TOCTPOEHO
Ha MPUHIUINAX CUCTEMHO-JEATEeILHOCTHOTO Toaxoaa. g hus3uku peanusamus
ATUX TPUHIUIOB Oa3upyeTcss Ha HUCIOJB30BAHUU CAMOCTOATEIHLHOTO
AKCIIEPUMEHTa KaK IMOCTOSHHO JAcHCTBYrOmEero ¢akrtopa ydeOHOro Iporiecca.
Jlist yriryOn€HHOTO YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIOYAIONMIETO (PPOHTAIbHBIE YUYEHWYECKUE OMbBITHI TPHU
W3Y4YeHUH HOBOTO MaTepualia, JlabopaTopHble pabOThl M PabOTHI MPAKTUKyMa.
[Ipu 5TOM BO3MOKHBI JiBa criocoOa peanu3anuu (PU3NYecKoro mpakTukyma. B
MEPBOM CJIy4ae MPAKTHUKyM MpoBoAuTcs oo B KoHIe 10 u 11 kmaccos, mmubo
[OCJIE TIEPBOTO M BTOPOTO IMOJYTrOAWM B Ka)XXJIOM W3 3TUX KiaccoB. Bropoiut
Croco0 — ATO UHTErpanus padoT MPaKTUKyMa B CUCTEMY JJaOOpaTOPHBIX padoT,
KOTOpBIE TIPOBOJATCA B Tpoliecce u3ydeHus pasnaena (temsi). [Ipu sTom mof
paboTaMu MPaKTUKyMa MMOHUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAHNE, KOTOPOE
MIPOBOJIUTCSA IO PYKOBOJCTBY CBEPHYTOTO, 000OIIEHHOTO BUaAa O€3 MOIIaroBoi
WHCTPYKITUH.

B nporpamme mo (¢uzmke cucTeMa YUYEHHYECKOTO DJKCIEPUMEHTa,
71a00paTOPHBIX PadOT M MPAKTUKyMa MPECTaBICHA €IUHBIM repedHeM. Borioop
TEMATUKH ISl 3TUX BUJIOB YUYCHUYECKUX MPAKTUUECKUX PA0OT OCYIIECTBIISIETCS
y4acTHUKaMH 0Opa3oBaTEeNbHOTO IMpoliecca HCXOolIsi M3  0coOeHHOCTEH
MMOYPOYHOTO TUIAHWPOBAHUS M OCHaIeHus KaOwHeTa ¢usuku. [lpu sTOM
obecreunBaeTcsl OBJIAJIeHUE 00YJarONUMUC YMEHUSIMH TPOBOAUTH MPSIMbIE U
KOCBEHHBIC M3MEPEHUSI, NCCIICAOBAHMS 3aBUCUMOCTEH (HU3UUYECKUX BEITUYUH U
MTOCTAaHOBKY OIBITOB MO MTPOBEPKE MPE/IJIOKEHHBIX TUIIOTE3.

Bonwimoe BHMMaHWE YIENSETCS PEIICHUIO PACYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu sTOM 11t pacU€THBIX 337124 IPUOPUTETOM SIBIITIOTCS 3a/1a4 C SIBHO



3alaHHOM M HESBHO 3a/JIaHHOM  (PU3MUECKOM MOJIEeNbI0, TO3BOJIAIONINE
NPUMEHSTh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszjeia
Kypca, TaK M HHTErpUpys MPUMEHEHHUE 3HAHUW M3 pa3HbIX pasjaenoB. [ns
KaueCTBEHHBIX 3az1a4y PUOPUTETOM SIBIIIIOTCS 3a/IaHus Ha
o0bsCHEHHE/Tpe/ICKa3aHne MPOTEeKaHUsl (U3HYECKUX SBJICHUM U MPOILIECCOB B
OKpYXKalolllel KM3HU, TpeOyIolue Bbioopa (pU3ndeckoi MOJeIu JJis CUTYalUH
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY 00€CIeueHHuI0 y4eOHOro mpoiecca Kypc GU3NKu yriayO0iaeéHHOro
YPOBHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUS JIOJDKEH H3y4aThCsl B
YCJIOBUSIX MPEIMETHOro KabuHeTa. B kabuHeTe GU3MKM JODKHO OBITH
HeoOxonuMoe JabopaTopHOoe O0OpYJIOBaHUE JIsl BBIMIOJHEHUS YKa3aHHBIX B
nporpaMme mo (pU3MKe YYEHHUYECKUX OMBITOB, JAOOpPaTOPHBIX paboT U pabdoT
IPAKTUKYMa, a TaKKe JIEMOHCTPAIMOHHOE 000pYyI0BaHKE.

JlemoHCTpaniuoHHOE 000py/0BaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHHUMAJIBHON JIOCTATOYHOCTH U OOECIEeYHUBAECT MOCTAaHOBKY
NEPEUUCIEHHBIX B MporpaMMme Mo (U3UKE KIIOUEBBIX JEMOHCTPALMMA IS
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHMM W MPOIECCOB, OSMIHUPUUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00OpyAOBaHHE JIs YYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopmupyeTcsi B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaronuxcs. TeMaTH4ecKhe KOMIUICKTHI
71a00paTOPHOTO O00OPY/IOBAHUS JOJKHBI OBITH TOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(DPOBBIX TPUOOPOB, a TAK)KE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaToOpuid.

OCHOBHBIMHU TIEJISIMU H3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpoBaHWEe HWHTEpECa W CTPEeMJICHHS OOYYarolIuXxcsi K HAyYHOMY
U3YYCHUIO TPHUPOJbI, PA3BUTUE WX MHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJI€ MO3HAHUS U (POPMUPOBAHUE
MCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa HU3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHWEe YMEHHH OOBSCHATH SIBJCHUS C HCIOJIH30BAaHUEM
dbu3HUecKX 3HAaHUHM ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMupoBaHUE TPEACTABICHUA O POIM (UHKU ST PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  cepax  Oymymiei
MpOo(ECCUOHAILHON JICSATENBHOCTH, CBA3aHHBIX C (DU3UKOH, MOJATOTOBKA K
nanbpHeIeMy oOy4eHH!IO B 3TOM HAIPaBIICHUU.

JlocTikeHre dTUX TIeNiei 00eCTIEYNBAETCS PEIICHUEM CIICTYIOIINX 3a1a4 B
nporuecce U3yyeHus Kypca GU3UKU Ha YpPOBHE CpeHero oo1iero oopa3oBaHus:

pruoOpeTeHUE CUCTEMBl  3HaHUH 00 o0mux (bHU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHsIX, BKIIOUYas MEXAHHWKY, MOJICKYJSIPHYIO
(Gu3MKy, 3EKTPOIUHAMUKY, KBAHTOBYIO (DU3HKY U JIEMEHTHI aCTPO(DU3HKY;

dbopMupoBaHWEe YMEHHH TNPUMEHATh TEOPETUYECKHE 3HAHUS IS
00bsiCHeHHsI (M3UYECKUX SBJICHUN B MPUPOJE W IS MPUHATHS TMPAKTUICCKUX
pEILICHUH B NOBCEIHEBHOW KU3HU;

OCBOEHHE CIIOCOOOB pEIICHHUS pPAa3IMYHBIX 3a7ad C SBHO 3aJaHHON
¢uznyecKoil MOAEINbIO, 3a7a4, MOIPa3yMEBAIOIINX CAMOCTOSTEIbHOE CO3/IaHUE



¢usznyeckoil Mojenu, aaeKBaTHOM YCIOBUAM 3aJadyd, B TOM YHCIE 3ajad
UHKEHEPHOTO XapaKTepa;

NOHUMaHUEe (PU3NYECKUX OCHOB W TNPUHIIMIIOB JEHCTBUSA TEXHHUYECKHUX
YCTPOUCTB M TEXHOJIOTMYECKUX IMPOIECCOB, HMX BIMSIHHUS Ha OKPYXKAIOUIYIO
cpeny;

OBJIAJICHUE METOJIaMH CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS W TPOBEICHUS
(Gu3MUecKMX HKCIEPUMEHTOB, aHalM3a W UWHTEpHpeTanud UHGOpMaIH,
onpeereHus JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTara;

CO37IaHUE YCIIOBUM Uil pa3BUTUSL YMEHUN MPOEKTHO-UCCIIE0BATEIbCKOM,
TBOPUYECKOM JIeATEILHOCTH;

pa3BuTHE wuHTEpeca K cdepam mnpodeccuoHATBLHON eI TeNbHOCTH,
CBSI3aHHOU ¢ (PU3HUKOIA.

B cootBerctBuu ¢ TpedoBaHusmu OGPI'OC COO yrayOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpenmera «®Duszmka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusl BBIOMpAETCS OOYYaIOMIUMHUCS, IUIAHUPYIOMIMMH TPOJAODKCHHE
00pa3oBaHusI 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha wusyuenue ¢usuku (yriayOna€HHBIM YpOBEHb) Ha YPOBHE CPEIHETO
obmero oopazoBanusa orBoautcs 340 yacos: B 10 kimacce — 170 gacoB (5 yacoB
B Hefento), B 11 kimacce — 170 gacoB (5 4acoB B HEJIEINIO).

[Ipennaraemeiii B mporpamMme 1o (U3MKE MEpedeHb JIA0OPATOPHBIX U
IPAKTUYECKUX PaAOOT SBISETCS PEKOMEH/IOBAHHBIM, YYHTENb JeliaeT BBHIOOD
pPOBENICHUs JTA0OPATOPHBIX PAaOdOT M OMBITOB C YYETOM HWHIUBUIYATBHBIX
0COOEHHOCTEH 00yJaroIINXCS.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. Hay4yHblid MeTO/ MO3HAHMS IPUPOBI.

Ouzuka — QyHgaMeHTanbHas Hayka o npupoae. Hayuneiii Meron
MO3HAHUSA U METO/Ibl UCCIIeIOBAHUS (PU3NYECKUX SIBIICHUU.

DKCHepUMEHT U Teopus B Mpolecce Mo3HaHus npupojibl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl m3MepeHus: (puU3nUecKux BEJIWYWH (AHAJIOTOBBIE M ITU(POBHIC
U3MEpUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit (U3MYECKUX BEIMYUH (aOCOJIOTHAsT W
OTHOCHTENbHA).

MopenupoBanue (PU3MYECKUX SBJICHUM U MPOIECCOB (MaTepHalibHAs
TOYKa, a0COJNIIOTHO TBEPJOE TENO, HJCAIbHAs JKUIKOCTb, HJCANbHBIA Ta3,
TOYEUHBIN 3apsa). [ unoreza. GuU3nvecKkuil 3aK0H, FPAHUIIBI €r0 MPUMEHUMOCTH.
dusnueckasi TeOpus.

Ponb 1 mecto ¢usuku B popMUpOBAaHUU COBPEMEHHON HAYYHOU KapTUHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, nPaKmuKym.

N3MepeHne cuiibl TOKa M HANPSHKEHUS B LEMNH MOCTOSHHOTO TOKA IpHU
MOMOIIY aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ UG poBoi JabopaTopueit o ¢usuke. [Ipumepsr nzmepenus
(GU3HUEeCKUX BEIMYUH TIPH MOMOIIM KOMITBIOTEPHBIX JATYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHne. OTHOCUTENbHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTOp MarepualibHOM TOYKH, €r0 MPOEKIHH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemenienue, cKOpocTh (CpeaHsss CKOPOCTh, MTHOBEHHAss CKOPOCTh) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOEKIHUHU HA OCHU CUCTEMbI KOOPAUHAT.
CroxeHue nepeMenieHuil u CJI0KeHUE CKOPOCTEN.

PaBHOMEpHOE ©  pPaBHOYCKOPEHHOE  NPSMOJMHEMHOE  JIBUYKCHHE.
3aBUCHUMOCTh KOOPJUHAT, CKOPOCTH, YCKOPEHUS U MYyTH MAaTEPUATIBLHON TOUYKH
OT BPEMEHH U UX TpaduKHu.

CBoOosHOE MmajieHne. Y CKOpeHne CBOOOHOro majcHus. J[BrkeHue Tena,
OpOIIICHHOTO MO YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHST MaTEPHAILHON TOYKH OT BPEMEHU U UX TpauKH.

KpuBonmuuennoe nBuxeHue. JIBHKEHUME MATEPUAIIBHOM TOYKH IO
OKPY>KHOCTH. YTJIOBasi U JIMHEWHass CKOpocTh. [lepuon u vacrota oOparieHus.
HentpocTpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHr€HUUAIBbHOE) U
MOJTHOE YCKOPEHUE MaTEepUaIbHON TOUKHU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIHUIOMETP,
JNBI)KCHUE CHApSJOB, IIENHbIE, IIeCTepEHYAThIE W PEMEHHBIE Mepeayu,
CKOPOCTHBIE JTU(PTHI.

Jlemoncmpayuu.

Mopenn CUCTEMBI OTCu€Ta, WJUTIOCTpaLIUS KMHEMaTUYECKUX
XapaKTePUCTHUK JBUKECHUS.

CnocoObI ucciaenoBaHus JBHKCHUM.



Nnmroctpauuss NpenenpHOro NEPEXoJa YW U3MEPEHUE MIHOBEHHOM
CKOpOCTH.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOJIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOTO TOJI YIVIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpasnenue ckOpoCcTu Ipu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MMyTel, TPAaeKTOPHUM, CKOPOCTEN JABUKEHHUS OJTHOTO M TOTO XKE
T€Ja B Pa3HBIX CUCTEMAX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydyeHne HEpPAaBHOMEPHOTO JABMXKEHHUS C  LEIbIO  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

N3MmepeHne ycKOpeHHs TMpU  OPSIMOJIMHEWHOM  PaBHOYCKOPEHHOM
JIBH)KEHUU 110 HAKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne  yckopeHHss  CBOOOJHOrO  TajeHUs  (PEKOMEHI0BaHO
UCIOJIb30BaHue UG POBOI JabOpaTOpun).

N3yuenne nBuKeHUs Tena, OPOIIEHHOrO0 Tropu30oHTaNbHO. I[IpoBepka
TUIIOTE3bl O MPSIMON MPONOPLHOHAIBHOW 3aBUCUMOCTH MEXIY AalbHOCTBIO
noJIETa U HAYAJIbHOM CKOPOCTBHIO TENA.

N3ydenune nBUKEHUS Tela MO OKPYKHOCTU C MOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

UccnenoBanne  3aBUCHMOCTH — Tiepuojia  OOpalieHuss KOHUYECKOTO
MasTHUKA OT €ro MapaMmeTpoB.

Tema 2. /lunamuxa.

ITepsbii 3akoH HproTona. MHepumanbHbie cuctemsl orcuéra. [IpuHumn
OTHOCHUTEIBHOCTH [Nanunes. HeunepunanbHbie CUCTEMBI oTcuéTa
(ompenenenue, mIpuMeEpHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropoii 3akoH HeroToHA 1151 MarepraibHOU TOUKHU.

Tpernii 3ak0oH Hpr0TOHA 11 MaTepUAIBbHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHUS. OJKBUBAJICHTHOCTh T'PAaBUTALlMOHHOW U
WHEPTHOM MACCHI.

Cuna TsoKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO TMAJIEHUS OT BHICOTHI
HaJ] TIOBEPXHOCTHIO IUTAHETHI W OT TeorpaduyecKol IMMpOTHL. JIBUKEHUE
HeOeCHBIX Tem W WX chyTHUKOB. 3akoHbl Kemepa. Ilepas kocmmueckas
CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttenma. Bec Tena, nBrmxkyierocs c
YCKOpPEHHEM.

Cuna tpenusa. Cyxoe tpenue. Cuiia TpeHUSI CKOJBKEHHSI U CUJIa TPECHHS
nokost. Koadurment tpenust. Cuna CONPOTUBICHUS MPH [BIKCHAN TeNa B
AKUJKOCTH WIIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKEHUS.

JlaBieHue. FI/II[pOCTaTI/I‘-IeCI(OG nasienue. Cuna Apxumena.

TexHuyeckue yCcTpoNCTBa MU TEXHOJIOTUYECKUE MPOLIECCHI: MOJIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaGnronenue paBuKEHUS Tel B WHEPIHUATBHBIX W HEWHEPIHATBHBIX
CUCTEMAax OTCYETA.

[IpuHIMT OTHOCUTETBHOCTH.



Kauenue nByx HWIMHAPOB WIM IIAPOB PA3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEHHE pABHOACHCTBYIOIIEH MPUIIOKEHHBIX K TEIy CHI C
IPOU3BEACHUEM MAacChl Te€la Ha €ro YCKOPEHHUE B MHEPUUAIbHOW CHUCTEME
OTCYETA.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YIBTATE B3aUMOJICUCTBUS TEI.

N3mepenne macc o B3auMOJIEVCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTAICHUU.

LleHTpoOeKHbIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne paBHOJEHCTBYIOIIEH CHJI TIpU JABMKEHUU Opycka IO
HAaKJIOHHOM IIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3ABUCUMOCTH BPEMEHHU JABUKEHUS OpycKa I10
HAaKJIOHHOM IUIOCKOCTHU HA 33JJaHHOE PACCTOSIHUE OT €r0 MaCCHhI.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
PE3UHOBOM 00pasiie, OT uxX JAehopMaIIHH.

N3yyeHne IBUKEHUS CUCTEMBI TEJ, CBA3AHHBIX HUTBIO, IEPEKUHYTON
yepe3 JIETKHii OJI0K.

N3mepenne  koadduimeHta  TpeHUs 1O  BEIWYUMHE  YIJIIOBOTO
ko3 unuenTa 3aBucumoctu Fip(N).

UccnenoBanne nBmwkeHus Opycka 1O HAKJIOHHOM TUIOCKOCTH  C
nepeMeHHBIM KO3(PHUITMEHTOM TPEHUS.

N3yueHue nBrKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpoe Teno. [locTtynaTenbHoe U BpaliaTeaIbHOE JABUKEHUE
TBEPAOro Teja. MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaieHus. [limedo cuibl.
CrnoxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y cioBus paBHOBECUS TBEPAOTO TENA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOC PAaBHOBECHE.

TexHuuecKkne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: KPOHILUTEWH,
CTPOUTEIIBHBIN KPaH, peIIETYAThIE KOHCTPYKLIHH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunsr paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1a6opamopHsle padombolt, RPAKMUKYM.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, HUMEIOLIETO OCh
BpAaILICHHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacUYET CUIT yIIPYTOCTH.

N3ydyeHne ycToMunMBOCTH TBEPIOTO TEJIA, UMEIOLIETO TJIOMIAAb ONIOPHI.

Tema 4. 3axonbl coXpaneHusn 6 MexaHuke.

Nmnynse MaTepUaIbHOM TOYKHM, CHCTEMBI MAaTE€pPUAIIBHBIX TOUeK. LleHTp
MAacC CHUCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

Nmnynbe CHIIbl 1 N3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT nmnysibca MaTepuaabHOM TOUKM. lIpencraBienne o coxpaneHun
MOMEHTA UMITYJIbCA B HEHTPAIbHBIX MOJISIX.

PabGoTta cuibl Ha MaloM W Ha KOHEYHOM TnepemenieHud. ['padudeckoe
npecTaBieHre paboThl CUITBI.



MoIIHOCTh CHJIBL.

Kunernueckas sHeprusi mMaTepualibHONM Touku. TeopemMa 00 M3MEHEHHH
KMHETUYECKOW SHEPIUU MaTepUaIbHON TOUKHU.

[ToreHuManbHBlE W HENMOTEHUMAJIbHbIE CHIIbL. [lOTeHIManbHAs S>HEPTrHUs.
[ToreHunanbHas SHEPIUs YIpYro nedhopMHpPOBaHHON MIPYKUHBI.
[loreHuManbHass »HEPrHs Tela B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[ToTeHnManbHasi HEPTUsl TeJla B T'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHYTpU U BHe miapa). Bropas kocMmuueckasi CKOpOCTb. TpeThs KocMHUecKas
CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAJIBHBIX CHJI C H3MEHEHHEM MEXaHMYeCKOU
SHEPIrUU CUCTEMBI TEJl. 3AKOH COXPaHEHUSI MEXaHUYECKON YJHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBaenue bepHymm 1 UAeanbHOM KUIKOCTH KaK CIEICTBHE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTUH.

TexHnueckue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: JBHIKECHUE
pakeT, BOJOMET, KONEP, NMPYKUHHBIA MUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

M3mepenne MOITHOCTH CHJIBI.

W3meHeHue sHepruu Tea Mpu COBEPIICHUN PabOTHI.

B3auMHbIe npeBpallieHrsl KHHETUYECKOW M MOTEHLUMAIBHOW YHEPTUU MPU
JNEWCTBUU HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe dHepruy npu cCBOOOAHOM Na/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, RPAKMUKYM.

N3Mmepenne numnyiibca Teia no TOpMO3HOMY ITYTH.

W3mepenue cuibl TSATHU, CKOPOCTH MOJETH 3JEKTPOMOOWIS U MOIHOCTH
CHUJIBI TSTH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenoanne coxpaHeHHs] UMITYJIbCa IPU YIIPYTOM B3aUMOECHCTBHM.

N3mepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE HM3MEHEHUsSI TOTCHIIMAIBHON SHEPTUU MPYKUHBI ¢ paboTOU
CHUJIbI TPEHHSI.

Omnpenenenre pabOTHl CHIBI TPEHUS TMPHU JIBIKCHUU Tella TI0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. Mousieky/isipHasi (U3UKA U TEPMOJAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHOBHBIE MOJIOKEHUS MOJIEKYJIsIpHO-KuHeTHudeckol Teopun (MKT), ux
ombITHOE oOOocHOBaHue. Jluddysusa. bpoyHoBckoe aBmkeHHE. XapakTep
JIBIKEHUSI M B3aMMOJICHCTBUSI YaCTHI] BellecTBa. Mojelnn CTpOECHHS! Trasos,
KUIKOCTEH U TBEPIBIX TN U OOBSICHEHHWE CBOWCTB BEIIECTBA Ha OCHOBE ITUX
Mojenei. Macca u pa3mepbl MoJiekyl (atromoB). KonnuecTBo BelecTBa.
IToctostnHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ m3mepenus. [lkana
temneparyp Llenscus.

Mopenp uaeanbHOro rasa B MOJEKYJISIPHO-KMHETHYECKON TEOpHH:
YaCTHIL[bI ra3a JBUKYTCS XaOTUYECKU U HE B3aUMOJEHCTBYIOT APYT C APYTOM.

I'a3zoBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Knanelipona. AOcoyroTHas
Temriepatypa (1mkana temneparyp KenbBuna). 3akoH Jlanbrona. M3ompouecchl



B HJICAJIbHOM Tra3e C IOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe
Ipe/iCTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3p  MeXIOy [JaBICHUEM UM CPEAHEHM KHUHETHYECKOW HHEpruei
MOCTYIATEILHOTO TEIJIOBOrO JBMKCHHUS MOJIEKYJI UJI€abHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJICKYJISIPHO-KMHETUUYECKON TEOPUH UICAIHOTO Tra3a).

CBsi3b aOCOJIIOTHOM TeMIEpaTypbl TEPMOJUHAMUYECKOH CHCTEMBI CO
CpeAHEN KMHETUYECKOW 3HEpPruel MOCTYNAaTEIbHOrO TEIIOBOTO JBUKEHUSA €€
YaCTHL.

TexHuyeckne yCTpoHCTBA M TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMaTepUaoB.

Jemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL BEILIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Hubdy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MOJEKYIIL.

Mojenu KpUCTAUIMYECKUX PEUIETOK.

HabGnronenue u vicciieqoBaHuEe U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

HccnenoBanne mporecca YCTaHOBJICHHS TEIUIOBOIO PAaBHOBECHUS IIPU
TEMI000MEHE MEXKITY TOPSUYEH U XOJIOAHONU BOJOM.

N3yuenne m30TepMUYECKOTO Tpoiiecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3ydenune nzobapHOTo mporecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmomunamuueckass (T]J]) cucrema. 3amaHue BHEUIHUX YCJIOBUU Jis
TEPMOJMHAMHUYECKOW CHUCTEMbl. DBHEIIHWE W BHYTPEHHHE IapaMeETphl.
IlapameTpbl TEPMOJMHAMUYECKON CHCTEMbI KaK CPEJHHE 3HAYCHHS BEIMYHH,
ONMCHIBAOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauwano tepMmoauHamuku. CamMONpoOM3BOJbHAS —pelaKcanus
TEPMOJIMHAMHUYECKOW CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogenp uIeabHOTO Ta3a B TEPMOJMHAMHUKE — CUCTEMA YPaBHCHUM:
ypaBHeHne MenaeneeBa—KitanelipoHa u BeIpaXEHUE 111 BHYTPEHHEN YHEPTUU.
YcioBusT NPUMEHHMMOCTHM 3TOM MOJENIN: HU3KAas KOHILEHTpALMs 4YacTHIl,
BBICOKHE TEMIEPaTypbl. BeIpakeHue i1 BHYTPEHHEN 3HEPTHU OJHOATOMHOIO
WJICAUTBHOTO rasa.

KBazucratnueckrne u HECTATUYECKUE MTPOLIECCHI.

OnemeHTapHasi paboTra B TepMoAWMHAMUKe. BeramcieHne paboThl TIO
rpaduky mporecca Ha pV-auarpaMmme.

Teronepenaya kak cmoco0d  WM3MEHEHUS  BHYTPEHHEW  DHEpPTrUu
TEPMOJIMHAMHYECKOW CHCTeMbl 0e3 coBepiieHuss padotel. KouBekIus,
TEIUIONPOBOHOCTD, U3TyUYCHHUE.

KommnuectBo Temnorel. TemnoéMmkocTes Tena. YaensHas W MOJSpHas
TEINIOEMKOCTHM BEIECTBA. YpaBHEeHHE Maiiepa. YaenbHas TEIIOTa CrOPAHMS
ToruBa. Pacuér kommuecTBa TEMJIOTHI mpu Teruionepenade. llonstae 00
aanabaTHOM Tporecce.



ITepBbiii 3aKk0oH TepMOaMHAMUKH. BHyTpeHHsis sHeprus. KommyecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MCHCHHUS BHYTPEHHEW JHEPTUH
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akoH TEpPMOAMHAMHUKHU JJIsI PABHOBECHBIX MPOIIECCOB: uepe3
3aJJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOIMHAMHUYECKON CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aaradara. AOCOIIOTHAS TeMIlepaTypa.

BTopoil 3akOH TEpMOAWHAMHUKH [JI1 HEPABHOBECHBIX MPOIIECCOB:
HEBO3MOKHO Tepe/iaTh TEIUIOTY OT 00Jiee XOJIOIHOIO Tella K 0ojee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeobpatumMocTs TpUPOIHBIX TPOIIECCOB.

[Tpunnune! gecTBus TerioBbix MamuH. KII/I.

MaxkcumansHoe 3HaueHue KII/I. [ukn Kapho.

DKOJIOTUYECKUE  aCHEKThl HCMOJb30BAaHUS  TEIUIOBBIX  JBUTATEIIECH.
TeruioBoe 3arps3HEHUE OKPYKAIOIIEH CPEJIbL.

TexHuueckne yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECCHI: XOJOAWIbHUK,
KOHJIUITMOHEP, NTU3EJIbHBIA U KapOIOpaTOpHBIM ABUTATENH, MapoBas TypOuHa,
IIOJIyYEHUE CBEPXHU3ZKHUX TEMIIEPATyp, YTWIM3AUUs «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcOCa, yTUIH3AIUs OMOOPTraHMYECKOTO TOTUIMBA
JUTSI BBIPAOOTKH «TETIJIOBOM U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuueckoM pacIliupeHUN.

Bo3znymHoe oruuso.

CpaBHEHUE yAECIbHBIX TEIIOEMKOCTEN BEILIECTB.

Crioco0Obl U3MEHEHHS] BHYTPEHHEW SHEPTHUH.

HccnenoBanune aguabaTHOTO IIpoIiecca.

KoMnberoTepHbIE MOJIENIN TEIJIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomoul, nPaKmuKym.

N3mepenue yaenbHON TENI0EMKOCTH.

HccnenoBanue mmpouecca OCThIBAHUS BELIECTBA.

HccnenoBanue agmadaTHOTO IIpoIiecca.

N3ydyeHne B3aMMOCBSA3U SHEPTUU MEXKMOJIEKYJISIPHOTO B3aMMOAECUCTBUS U
TEMIIEPATYPbI KUTIEHUS AKUJTKOCTEH.

Tema 3. Acpecamuwie cocmoanusn eeuwyecmea. Dazoevie nepexoowl.

[Tapoobpa3oBanue W KoHAeHcamus. McrmapeHwe u KumeHue. Y aenbHas
TEIJI0Ta MapooOpPa30BaAHUS.

Haceimiennsle n  HeHacwllleHHbIE Mapbl. KauecTBeHHass 3aBUCMMOCTh
IJIOTHOCTM M  JaBJICHUS HACBIIMIEHHOTO Tapa OT TeMIOepaTypbl, UX
HE3aBUCUMOCTh OT 00BEMA HACHIIICHHOTO Mapa. 3aBHCHUMOCTb TEMIIEpaTypPhl
KUIIEHUS OT JABJICHUS B dKUJKOCTH.

BraxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

Teépnoe temo. Kpucrammueckne u amopdHble Tena. AHU30TPOINHUS
CBOMCTB KpHUCTALIOB. lInaBineHwe w kpuctajumsanus. YAedbHas TEMIoTa
maBiaeHus. Cyommmanus.

HNedbopmanmu TBEpAOro tena. Pactsokenne m cxatue. Crosur. Momynb
HOnra. [lpenen ynpyrux aedopmariii.

TemnoBoe pacumpenne KUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JTMHEHHOE
pacmpeHre. AHTapMOHHM3M TEIUIOBBIX KOJEOAHW 4YacTHUI[ BEIIECTBAa Kak
MPUYMHA TEIJIOBOTO paclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanne sHEeprun B (ha30BHIX MEPEX0IaAX.

VYpaBHeHue TermioBoro 0ansaHca.



HosepxHocTHOE HaTsDKeHHE. KOO )HIMEHT MOBEPXHOCTHOTO HATSKCHHSL.
Kanumnsipasie aBneHus. JlaBneHue 10oJ HMCKPUBIEHHOW IMOBEPXHOCTBIO
xuakoctu. Dopmyna Jlamnaca.

TexHuyeckne yCTpOMCTBA W TEXHOJOTHMYECKHE MPOLECCHI: KUAKUE
KpUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacupeHue.

CBOiICTBA HACBHIILICHHBIX TAPOB.

Kunenune. Kunenue npyu noHM>KEHHOM JIABJICHUMU.

N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBeHus.

Mopenn HEHbIOTOHOBCKOM JKHUJIKOCTH.

CniocoObl U3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunbl nedopmarimii.

Ha6nronenue mansix nedopmarui.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTE.

N3MepeHne yaenbHON TEMI0THI MJIABJICHHUS JIbJA.

N3ydeHne CBOMCTB HACBIIICHHBIX MTApPOB.

N3mepenne aOCONIOTHOM BIIKHOCTH BO3AyXa M OIIEHKA MacChl MapoB B
IIOMEILICHUU.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

UccnenoBanue 3aBucuMoctu Jedopmaiiiu  pe3nHOBOTO o0pasiia OT
IIPUIIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

DJneKkTpu3anus Tea U €€ MPOSBICHUS. DIIEKTpUUecKuil 3apsan. JIBa Buaa
ANEKTPUYECKUX 3apsioB. [IpOBOJHHMKH, IUAJIEKTPUKH U MOIYNPOBOJHUKHU.
DJIleMEHTapHbIM JJIEKTPUYECKHN 3apsll. 3aKOH COXPAHEHHUs JJIEKTPUUYECKOIrO
3apsiaa.

B3aunmogeiictBue 3apsanoB. Toueunsie 3apsasl. 3akoH KynoHa.

DnekTpudeckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKUE 3aPSIbI.

Hampsox€anocts  anexktpudeckoro mofiss.  [IpoOueiit  3apsia.  Jluaum
HaNpsHKEHHOCTH AJIEKTPUUECKOro 1mojisi. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[ToTeHINaNBHOCTh ANEKTPOCTATUYECKOTO MOJIsl. Pa3HOCTH MOTEHIIMATIOB U
HanpspbkeHue. [loTeHnmanbHas sHEprust 3apsjga B JIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman a3nekTpocTaTHdeckoro mosisi. CBsA3b HANPSKEHHOCTH MOJA U
Pa3HOCTH MOTEHIMAJIOB ISl AJIEKTPOCTATUYECKOTO MOJIA (KaK OJJHOPOJIHOTO, TaK
Y HEOJTHOPOJIHOTO).

[IpuHIMD Cynepno3uIMU SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsana. Ilone paBHOMepHO 3apsbxeHHOU chepsrl. [lone
PaBHOMEPHO 3apsDKEHHOro 1o o0béMy miapa. [lone paBHOMEPHO 3apsDKEHHOM
OECKOHEYHOM IUIOCKOCTH. KapTuHbI JIMHWI HANpsDKEHHOCTH STHX MOJCH H
SKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPSAI0B.

JIMDNEKTpUKKM B 3JEKTPOCTAaTHYECKOM  moisie.  [ludnexrprueckas
IIPOHUIIAEMOCTh BELIECTBA.



Konpencarop.  ONeKTpOEMKOCTh  KOHAEHCATOpPA.  JDJIEKTPOEMKOCTH
IJIOCKOTO KOHAEHCATOPA.

[TapannensHoe  coeguHeHne  KoHAeHcatopoB.  IlocrmenoBarenbHOE
COEIMHEHNE KOHJIEHCATOPOB.

DHeprus 3apsSKEHHOr0 KOHAEHCATOpa.

JIBM>KEHME 3apsSyKEHHOM YaCTHUIIBI B OJTHOPOIHOM 3JIEKTPHUUECKOM IOJIE.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI: AIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJIeHCaTOphl, reHepatop Bau ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apSKEHHBIX IUIACTHH.

Mogensb anekTpoctatuueckoro reueparopa (Bau ae I'paada).

[IpOBOIHUKM B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTaTUYECKAs 3alIUTA.

YCTpOUCTBO M JEUCTBHE KOHIAEHCATOPA IIOCTOSIHHOM M IIEPEMEHHOMN
EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIu
IJJACTUH, PACCTOSIHUS MEXKAY HUMHU U TUIEKTPUUECKOW IPOHUIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmMuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpailieHuss SHEPTUM  3apsHKEHHOTO KOHJEHCAaTopa B
SHEPTHUI0 U3JIYyUYECHUS CBETOAMOA.

N3ydyeHne npoTekaHus TOKa B LENU, COACPHKAILECH KOHICHCATOP.

Pacnpenenenne  pasHoCTH MOTEHIIUAJIOB (HanpsDKEHMS ) npu
MIOCJIEAOBATEIBHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOSIHHBIN TOK.

YcioBusT  CyLIECTBOBAaHMS  IOCTOSIHHOIO — 3JIEKTPUYECKOIO  TOKA.
Uctounuku Toka. Hanpsxenne U u OJ1C &.

3akoH Oma [iJ1s1 y4acTKa Lenu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTh COITPOTHUBJICHUSA
OJHOPOJHOIO MPOBOJHUKA OT €ro JUIMHBI U IUIOLIAJAN MONEPEYHOrO0 CEUYEHUS.
Y nenpHOE COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBarenbHOE, napajujieJIbHOE, CMEIIaHHOE COEIMHEHUE
MPOBOJHUKOB. Pacu€r pa3BeTBIEHHBIX JIEKTpuueckux uener. IlpaBuna
Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH [[xoyns—JIena.

MOILIHOCTE 3JIEKTPUUYECKOr0 TOKA. TeroBas MOIIHOCTh, BBIACISIEMAs Ha
pesucrope.

OJIC m BHyTpeHHEE CONMPOTUBJIEHHWE HMCTOYHUKA TOKa. 3akoH Oma s
MOJTHOW (3aMKHYTOM) BJEKTpUUECKON Ienu. MONIIHOCTh HMCTOYHHUKA TOKAa.
Kopotkoe 3ambikanue.

KonpaeHncatop B nenu noCTOSSHHOTO TOKA.

TexHuueckne yCTpPOMCTBAa M TEXHOJOTHMYECKHE IPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUHK FJICKTPUUECKON IHEPTHUH.

Jlemoncmpayuu.



N3MepeHne cuiibl TOKa U HAITPSIKEHHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHUS ISl PE3UCTOPA,
JIaMITbl HAKAJIUBAHUS U CBETOIUOAA.

3aBUCHUMOCTh CONPOTUBIICHUS UUJINHIPUYECKUX POBOJHUKOB OT JIJIMHBI,
IJIOIA/IN TIONIEPEYHOTO CEUYEHUS M MaTepuaa.

HccrnenoBanne 3aBUCHMOCTH CHJIBI TOKa OT CONPOTHUBJICHUS TpU
MOCTOSTHHOM HaIlps)KEHHH.

[Ipsamoe wu3mepenne OJIC. KopoTkoe 3aMblkaHHE TaJlbBaHHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

CnocoObI coeMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanne pa3sHOCTH NOTEHIMAJIOB MEXAY IMOJ0CAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanne CMEMIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mepenne yaenpHOro COnpoTUBIIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCHUMOCTH CHUJIbI TOKa OT HANPSDKEHUS IS JIaMIIbI
HaKaJIMBaHUS.

VYBenuueHue npejena u3MepeHus aMmepmeTpa (BoJIbTMETpPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

Uccnenosanne 3aBucumoct /[C TralbBaHUYECKOTO BJIEMEHTA OT
BPEMEHM MPH KOPOTKOM 3aMbIKAHUU.

HccnenoBanne pa3HOCTH NOTEHIMAJIOB MEXAY IMOJOCAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B LETIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTHM HCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh CONPOTUBIIEHUS] METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIIEKTPUYECKUM TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[TonmympoBonuuku.  CoOcTBeHHass W NPUMECHas  MPOBOJAUMOCTD
noJIypoBOAHUKOB. CBOMCTBa p—n-niepexojia. [lomynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B IJIEKTPOJIUTAX. DIEKTPOJIUTHUECKAS] TUCCOLINAIMSL.
OnekTponus. 3akoHsl Dapajies A 3AEKTPOIU3A.

DJIeKTpUUeCKUil TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
paspsa. PaznmuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Monnus. [lmazma.

TexHuyeckre ycTpOMCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiIHbIe
JIAMIIbI, BJIEKTPOHHO-Ty4YeBas TPyOKa, MOJYIPOBOJHUKOBBIC MPUOOPHI: TUOI,
TpaH3uCTOp, (HOTOMMOMA, CBETOJAMOJ, TalbBaHWKA, paQUHUPOBAHUE MEIH,
BBIILJIABKA aJTFOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHbI JekTposinza Papazes.

HckpoBoi paspsaa ¥ IpOBOJAUMOCTb BO3yXa.

CpaBHeHHE MPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

Ha6nronenue anektponmsa.

N3mepenue 3apsiga 0THOBAJICHTHOTO MOHA.



HccnegoBanue 3aBUCUMOCTH  COMPOTHUBIIEHUS TEPMOPE3UCTOpPa  OT
TEeMIIepaTyphl.

CHsTHE BOJIbT-aMIIEPHOM XapaKTEPUCTUKHU JUO/IA.

DuU3NYeCKU NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIIOJIb30BAaHUEM
AaHAJOrOBBIX W WU(GPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHbIE U  OTHOCUTENbHBIE TMOTPEIIHOCTH
u3MepeHui pusndeckux BeauunH. OLeHKa rpaHul] TOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEPEHUM, MCCIEIOBAHUN 3aBUCHUMOCTEH
(Gu3MUecKuX BETUYMH, TPOBEpKa MPEMJIOKEHHBIX TUIOTE3 (BBIOOp U3 padoT,
ONMHMCAHHBIX B TEMAaTHYECKUX pasleiax «YUYeHHUUYECKHUH ODKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM) ).

MexnpeaMeTHbIE CBSI3H.

N3yuenne «kypca ¢usuku yriyonéuHoro ypoBHs B 10  kiacce
OCYILIECTBIISIETCA C YYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBSI3€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

MesicnpeOmemnsvie NOHAMUA, CEAZAHHbBIE C U3YYEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, rUnoresa, ¢u3nuecKas
BEJIMYMHA, 3aKOH, TeOopus, HaOIOJeHUe, HKCIIEPUMEHT, MOJECINPOBAHUE,
MOJIeNIb, U3MEPEHHUE, MOTPENTHOCTU H3MEPEHUM, HU3MEPUTENIbHbIE MPUOOPHI,
udpoBas 1adboparopusi.

Mamemamuka: peuieHue CUCTEMBbl ypaBHeHUMW. JIuHelHas QyHKIUA,
napabona, rurnepbona, ux rpadUKd W CBOMCTBA. TpPUTOHOMETPUUECKHUE
byHKINUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIIMHU HA OCH KOOP/IUHAT,
CJI0’KEHHE BEKTOPOB.

buonozcusa: mexanwdeckoe IBIDKEHHWE B JKHBOW mpupone, nuddysus,
0CMOC, TETNIOOOMEH KMBBIX OPTaHM3MOB, TEINIOBOE 3arps3HEHUE OKPYKAKOIIEH
Cpelbl, yTUIU3aIus OMOOPTaHUYECKOTO TOTUTHBA ISl BRIPAOOTKHU «TETIOBONY U
AIEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSHKEHUE M KalNWUISIPHBIC SIBIICHHUS B
IPUPOJIE, FNEKTPUUECKUE SIBJIICHHS B AKUBOW MIPUPOJIE.

Xumusa: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBAa, MOJISIpHAS Macca, IMOJYyYEHHE HAHOMAaTEpHUaJOB, TEIJIOBBIC
CBOWCTBAa TBEPABIX TEJN, IKUJIKOCTEM M Ta30B, JKHUJAKUE KPUCTAILIBI,
ANEKTPUYECKUE CBOMCTBA METAJUIOB, JJEKTPOJIUTHUYECKAS JHUCCOLMALIMS,
rajbBaHUKa, FJIEKTPOHHAsE MUKPOCKOIIHSI.

T'eozpagpua: BnaxxHOCTh BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozusn:  mpeoOpa3oBaHWE  JBWKEHUW C  HMCIOJIB30BaHUEM
MEXaHM3MOB, YYET CYXOrO M KUJKOTO TPEHUS B TEXHHUKE, CTaTUYECKUE
KOHCTPYKIIMU (KPOHILUTEWH, pelI€Tyarble KOHCTPYKIHH), HCIOJIb30BAHUE
3aKOHOB COXPAHEHUSI MEXaHHKHM B TE€XHUKE (THPOCKOI, BOJOMET U APYrue),
JIBUTATE]Ib BHYTPEHHETO CTOPaHMsI, MapoBas TypOUHA, OBITOBON XOJIOJAMIIBHUK,
KOHJIMIIMOHEDP, TEXHOJIOTUU TOJYYEHHS] COBPEMEHHBIX MaTepHalioB, B TOM
YUCJI€ HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTHHU, JJIEKTPOCTATHUYECKAsl 3alluTa,
3a3eMJICHUE DJEKTPOMPUOOPOB, Ta30pa3pPSAIHBIC JAMIIbI, TOJTYIPOBOJIHUKOBHIE
npuOOpBI, ralbBaHUKA.

11 KIIACC

Pa3zneua 4. JiaekTpoanHamMuKa.
Tema 4. Maznummnoe noane.



B3anmoneiicTBre MOCTOAHHBIX MArHHUTOB M IPOBOJHHUKOB C TOKOM.
MaruutHoe nosie. BekTop MarHUTHOW WHAYKUMH. [IpuHUMN cynepno3uuuu
MAarHUTHBIX N0JIeH. JIMHUY MarHUTHOW UHIAYKIIUU.

MarnuTHoe€ 1oJje NpoOBOAHUKA C TOKOM (TPSMOTO MPOBOIHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcreaa.

Cuita Amniepa, €€ HanpaBJIEHUE U MOJTYJIb.

Cuna JlopeHna, €€ HampaBleHHME M MOIYJdb. JIBMKEHHE 3apsiKEHHOU
YacTHI[bl B OJHOPOJHOM MarHuTHOM noJje. Pabora cubl Jlopenna.

MaruuTtHoe nosue B BeuecTBe. PeppoOMarHeTHKH, Mapa- U JUaMarHeTHKU.

TexHuyeckre ycTpouWcTBa M TEXHOJOTMYECKHE IPOIECCH: MPUMEHEHUE

MTOCTOSTHHBIX MarHuTOB, 3JICKTPOMAarHuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATENb SIKOOHM, YCKOPHUTEH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptuna nuHUMNA HMHAYKOMA  MarHUTHOTO TMOJS  [OJOCOBOTO U
10JIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

Kaptuna nuHMII MarHuTHONM WHAYKUWHA TOAS JUIMHHOTO —TPSIMOTO
MPOBOJIHUKA U 3aMKHYTOT'0 KOJBIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre 1BYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

Hab6nronenue nBmkeHus myyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMn JEUCTBUS ANEKTPOU3MEPUTEIBHOTO npubdopa
MarHUTOAIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB heppOMarHeTHKOB.

Uccnenosanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOM WHAYKUMM HAa OCHOBE U3MEPEHUS CHIIbI
Awmrepa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBiieHME BNEKTPOMAarHWTHOW HHAYKUMHU. [loTOK BeEkTOpa MAarHUTHOMU
uaayknuu. JJC uHAyKnuMu. 3aKOH 3JIEKTPOMAarHUTHOW WHAyKnuu Papajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyxko.

OJC uHayKUMK B TPOBOJHMKE, ABUKYIIEMCSI B OJTHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTyillka MHIYKTUBHOCTHM B ILIEMM MOCTOSIHHOTO TOKA.
SABnenue camonHaykuuu. 3J1C caMOMHIYKIIMH.

DHeprusi MarHUTHOTO TOJIs1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCTpoHuCTBa U TEXHOJOTHUECKUE MPOUECCHl: MHIYKIIMOHHAS
Meyb, COJICHOW]I, 3allluTa OT AJEKTPU3ALMU TEJI NP JIBUKEHUHW B MArHUTHOM
rnoje 3eMIIH.

Jlemoncmpayuu.

HaGnronenue sBIeHUS 2IEKTPOMAarHUTHOW WHTYKITHH.

Uccnenoanune 3aBucumoct OJIC MHIYKIMH OT CKOPOCTH H3MEHEHMS
MarHUuTHOTO MOTOKA.

IIpaBuio Jlenna.

[Tagenne MarauTa B aIFOMUHUEBOM (METHON) TPyOe.



SIBNeHHE CaMOMHIYKIIVH.

Uccnenoanne 3aBucumoct JIDJC caMOMHAYKIIMM OT CKOpPOCTH
WU3MEHEHHUSI CUJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHON MHIAYKIIHAH.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

UccnenoBanue sSBICHUS] CAMOMHIYKIIAH.

COopka MoJienu 3JIEKTPOMAarHuTHOTO reHepaTopa.

Pa3gea 5. Koyie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoOOIHEBIE KOJI€OaHUS.

lapmonnyeckue  konebanusi. KuHemarnueckoe W JUHAMUYECKOE
omHCaHue. DHEPreTMYeCKoe OIMCaHue (3aKOH COXpPAaHEHUS MEXaHMYECKOU
sHepruu). BrIBOJI TMHAMUYECKOTO OMMCAHKS TAPMOHUYECKHUX KOJIEOaHUN U3 UX
SHEPreTUYECKOT0 U KNHEMATUYECKOTO OMHCAHUS.

Awmriutyna u ¢asa konebanuil. CBsi3b aMIUTUTY/IbI KOJIEOAHUN MCXOTHOM
BEJIMYMHBI C aMIUTUTYJIaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHUSI.

[lepuon u yactora kosnebanuid. Ileproa mManbIx CBOOOJHBIX KOJIEOAHMIA
MaTeMaTU4YecKoro MastHuka. [lepuon cBOOOAHBIX KOJI€OAHUM MPYKHUHHOTO
MasTHHUKA.

[TonsitTue o 3aryxammux KoneOaHusX. BbIHYXJIeHHBIE KOJeOaHUs.
Pe3onanc. Pe3onancHass kpuBas. BiusiHue 3aTyxaHuss Ha BHUJ PE30HAHCHOU
KpuBOH. ABTOKOJIEOaHUS.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKUE IPOLIECCHl: METPOHOM,
4achkl, Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuch K0J1e0aTEIHLHOTO IBHKCHHUS.

Ha6nronenue He3aBUCUMOCTH MEPUO/Ia MAJBIX KOJEOAHHM rpy3a HA HUTH
OT aMIUIUTYIbI.

UccnenoBanme 3aryxaronmx KojieOaHWW ¢ 3aBHUCHUMOCTH TEpUOja
CBOOOJIHBIX KOJICOAHHI OT COMPOTUBIICHUS.

UccnenoBanmne konebaHuii rpy3a Ha MACCUBHOW TMPYKHUHE C IIEJIBIO
dbopMHpoBaHUs MPEACTABICHUIN 00 HICaTbHON MOJIETTU PYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUs PHEPTUH MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BbIHYKIECHHBIX KOJICOaHHI.

Habmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, RPAKMUKYM.

N3mepenne mepuona cBOOOAHBIX KOJEOAHWI HHUTSHOTO WU TMPY>KUHHOTO
MasITHUKOB.

N3yuenne 3akOHOB BIDKCHMSI Tela B XOA€ KOJeOAHWA Ha yIpyrom
IoJBECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBanue SHEPTHH B PY>KHHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIOMNUX KOJIEOAHUIA.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. Inekmpomaznummnsle Ko1edanus.

Konebarenbubiit koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHbIE KoJeOaHUs B
HJICATIBHOM KosieOarenbHOM KoHType. Popmyina Tomcona. CBsi3b aMIUIATY /b
3apsia KOHJAEHCATOpa C aMIUTUTY/I0N CHIIBI TOKA B KOJIe0aTeTbHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUH B UACAUTHHOM KOJeOaTeIbHOM KOHTYPE.



3aTtyxaronme AIEKTPOMArHUTHbHIE KoJIeOaHusl. BrinyX1eHHBIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.

IlepemenHbIi1 TOK. MONIHOCTH MEPEMEHHOTO TOKa. AMIUIUTYAHOE H
JIEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA M HANPSIKEHUS TMPU pas3audyHou (opme
3aBUCHUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CunycounanbHbld IEPEMEHHBIN TOK. Pe3ucTOp, KOHAEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIEMU CUHYCOUAAIBHOTO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHuUN.

Nneanwubiit Tpanchopmarop. [IpousBoacTBo, nepeaadya u moTpediieHHe
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKUE PUCKU TPU MPOU3BOACTBE 3neKTposHepruu. Kymerypa
UCIIOJIb30BaHUs JIEKTPOIHEPI UM B IIOBCETHEBHOM KU3HU.

TexHuyeckue yCTpoucTBa U TEXHOJIOTUYECKUE MPOLIECCHI: IIEKTPUUECKUN
3BOHOK, I'€HEPATOp NIEPEMEHHOI0 TOKA, IUHUU JJIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOHBIE AJEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBHUCHUMOCTh YacCTOTbl CBOOOJHBIX KOJIEOAHMM OT HMHIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcmiorpaMMbl 3JIEKTPOMarHUTHBIX KOJIEOaHUH.

['eHepaTop He3aTyXaroMMX IEKTPOMATHUTHBIX KOJICOAHUH.

Mogenb 3JIEKTPOMarHuTHOIO FeHepaTopa.

BoIHyKIeHHbIE CHHYCOMIaIbHbIE KOJICOaHMSL.

Pesucrop, KaTymka MHAYKTUBHOCTU U KOHJEHCATOP B LIENU IIEPEMEHHOTO
TOKA.

Pe3onanc npu MocinenoBaTeNbHOM COCAMHEHUH PE3UCTOpA, KaTYyIIKU
MHIYKTUBHOCTH Y KOHJIEHCATOPA.

Y CcTpolcTBO M IPUHITUI IEUCTBUS TpaHchopMmaTopa.

Mogens TMHUY JIEKTpOonepEaaUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccenenoBanne nepeMeHHOro ToKa 4epes MoCcie0BaTeIbHO COSUHEHHbIE
KOHJIEHCATOP, KaTyLIKY U PE3UCTOP.

HabitoieHue 31eKTpoOMarHiTHOTO pe30HaHca.

HccnenoBanue padoThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBHS HX pacnpocTtpa”eHus. [lomepeunsie n
IIPONOJIBbHBIE BOJHBL. llepuon, cCKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKHUX BOJIH: OTpaKeHHUE, MpelioMiieHne, nHTepdepeHIus u
nudpaxims.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPELBI.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHS H3JIyYEHUS SJIEKTPOMArHUTHBIX
BOJIH. B3anMHas opreHTanus BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXXE€HHE, MPEIOMIICHHE,
noJisIpu3anusl, HHTeppepeHuns u Au(pakuus.

[ITxana 3JIeKTPOMArHUTHBIX BOJIH. [IpuMeHeHne 3JIEKTPOMArHuTHHIX BOJIH
B TEXHUKE U OBITY.

[IprHIMIBI pagnoCBsI3U U TeneBUuAcHUA. Pannonokanms.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH Cpe/Ibl.



TexHuyeckue ycTponCTBa M MPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHBIE
UHCTPYMEHTHI, pajap, pajauolpuEéMHUK, TEJIEBU30p, aHTeHHa, TeiedoH, CBU-
NeYb, YJIbTPAa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6umomeecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M peTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nuatepdepeninu u qudpakiinii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

HaGnronenue cBA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION U
4acTOTOM KOJeOaHUIA.

HUccnenoBanne  CBOWCTB  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPa)XCHWE,
pesioMIIeHUE, MoJspu3anus, JudpaKius, uHTephepeHITus.

Oo6HapyxeHue nHGHPaAKPaACHOTO U YIBTPAPUOIETOBOTO U3TyUCHUM.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHEiHOE pacHpOCTpaHEHHWE CBETa B OAHOPOAHOU cpene. Jlyu
cBeTa. TOYeyHbIN UCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHnne n3o0pakeHui
B TI0cKoM 3epkase. Chepudeckue 3epkaa.

[Ipenomnenue cBeTa. 3aKOHBI TMPETOMIICHHS cBeTa. AOCOIIOTHBIN
nokaszarenb npejaomsieHus. (OTHOCHUTENBbHBIM MOKa3aTelb MPEJIOMIICHHS.
ITocTOSIHCTBO 4YAaCTOTBI CBETA M COOTHOLIEHME [JIMH BOJIH MPU NEPEXOAe
MOHOXPOMAaTHYECKOTO CBETA YEPE3 I'PAHULLy pa3Jielia IBYyX ONTHYECKUX CPEL.

Xon nyueit B npusme. Jucnepcust cera. Cl0XKHBIN cocTaB O6€I0T0 CBETA.
[Ber.

[TomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroja  MOJHOTO
BHYTPEHHETO OTPAXKEHUS.

ColOuparompie ¥ paccewBarolue JWH3BL. ToHKas auH3a. DOKycHOE
pPAcCTOSTHUE W ONTHYECKas CUJa TOHKOW JWH3BI. 3aBUCUMOCTH (DOKYCHOTO
PACCTOSIHUSI TOHKOM CEepPUIECKOM JIMH3BI OT €€ TEOMETPUU U OTHOCUTEITHLHOTO
MOKa3aTess MPeIOMIICHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

XoJ Jiyya, MPOLIEAIIErO JUH3Y MO/ MPOU3BOJBHBIM YIJIOM K €€ IJIaBHOU
ontuueckoir ocu. IlocTpoenne u300pakeHUl TOYKH M OTpE3Ka MPsSMON B
coOMparOIINX M PACCENBAIOIINX JTMH3aX U UX CUCTEMaXx.

Ontnueckne mnpubopsl. Paspemaromas cmocobHOCTh. [7a3  kak
ONTUYECKAs] CUCTEMA.

[Ipenenpl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass onrtuka. MuTtepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
VYcaoBus HaOmIOAEHNUS MAaKCHMYMOB W MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX KOIE€pPEHTHBIX HWCTOYHHUKOB. IIpuMepbl Kilaccuueckux
UHTEPHEPEHITMOHHBIX CXEM.

Hudpakaus cBera. [udpakiuonHas pemérka. YcloBUE HaOMIOACHUS
[VIaBHBIX MAaKCUMyMOB MpPH NaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.



TexHuyeckue ycTpoOMCTBa M TEXHOJIOIMYECKHE IPOIECCHI: OYKH, JIyTa,
NEePUCKOM, (oToarmapaT, MUKPOCKOI, MPOSKIIMOHHBIN aIapaT, IpPOCBETICHUE
ONTHKH, BOJIOKOHHAs ONTHKA, AU(PPAKIMOHHAS PEeIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHHS CBETA.

HccnenoBanne npeioMIIEHUs CBETA.

Hab6nronenue nojHOro BHyTpEHHETO oTpaskeHus. Mojienb CBETOBO/IA.

HccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEPE3 ILIOCKOMAPAIIIEIBHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paXkeHU B JIMH3AX.

Mogenn MUKpOCKoMa, TEJIECKOIA.

Habmronenune natepdhepeHnm cBera.

Hab6nroneHue 11BeTOB TOHKUX TUIEHOK.

Hab6nronenue nudpaxiuu ceera.

N3yuenue audpakiinoHHON permETKY.

Hab6nronenue nudpakiimoHHOTo CIIeKTpa.

Hab6nronenue nucnepcuu cBera.

HabGnronenue nosnsipusanuu cBeTa.

[IpuMeHeHne MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3mMepenue nokasaress npesioMIIeHUs CTEKIIA.

UccnenoBanune 3aBucuMocTH (POKYCHOTO PACCTOSHUSI OT BellecTBa (Ha
npUMepe KUIKUX JTUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI pACCEUBAIOIIUX JIMH3.

[Tomy4yeHnue n300paXkeHUs: B CUCTEME U3 IUIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHncTpynpoBanue TeecKONnM4eCKuX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIINN U TTOJSIpU3AIUN CBETA.

N3ydyeHne nomsdpu3alvu  CBETA, OTPAXKEHHOIO OT  ITOBEPXHOCTH
JUAJIEKTPHUKA.

N3yuenune naTepPEpeHIINM JIa3epPHOTO U3ITyUYCHUS HA IBYX IETISX.

Habmronenune nucnepcun.

Hab6nronenue u uccnenoBanue AUGPaKIMOHHOTO CIIEKTPA.

N3mepenune TMHBI CBETOBOM BOJIHBI.

[TomyyeHne  crmexkTpa  M3JIYyYEeHMsT  CBETOAMOJA  IIPU  HOMOIIM
TUuGPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cIeHUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.

I'paHunbl  OPUMEHMMOCTH  KJIACCHUYECKOM  MexaHuku. [loctynarsl
CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. [IpeoOpaszoBanus Jlopenna.
YcnoBrue mpudMHHOCTU. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIIEHUE JTIMHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C DHEPrU€d M HMITYJILCOM PEISITABUCTCKON YacCTHUIIBI.
DHeprus NoKosl.

TexHnueckne yCTpOMCTBA U TEXHOJOTUYECKHUE MPOUECCHI: CITyTHUKOBBIC
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHII.

Y4eHnueCKnui IKCIEPUMEHT, JJaAOOpaTOpHBIE Pa0OTHI, MPAKTUKYM.

Onpenenenue UMIyJAbCa UM SHEPTUU  PEISITUBUCTCKUX YacTHl] (110
doTorpadusM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Pasznen 7. KBantoBast pusuka.



Tema 1. Kopnyckynapno-601H080ii 0yanusm.

PaBHOBecHOE TemiIOBOEe U3NyueHUE (M3IydyeHHe abCOTIOTHO YEPHOTO
Tena). 3akoH cMmenienus Buna. ['unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®ororpdexr. Ombitet  A. I'. CroneroBa. 3akoHbl (orodddekTa.
VYpaBuenue DitHirerina st pororddexra. «Kpacnas rpanuna» Goroaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJI€HHE CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpa)arouryro moBepxHocTh). Ombitel 1. H.
JleOenena.

BonHoBeie cBoricTBa yactuil. Bonubl ne bpois. [inrHa BonHb! e bpoiins
U pa3Mephl 00JIaCTH JIOKadW3allMM JBIOKyIIecs vacTuilsl. KoprmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 31eKTpoHOB Ha KpUCTAILIAX.

Cnenuduka U3MEPEHUN B MUKPOMUDE. CooTHomeHus
HeomnpenenéHHocrei ['eitzendepra.

TexHuyeckne ycTpoucTBa M TEXHOJOTMYECKHUE IMPOLIECCHI: CIEKTPOMETP,
doTodeMEHT, (POTOAATUMK, TYHHEJIBHBIH MHUKPOCKOIN, COJHEYHas Oatapes,
CBETOJIMO/.

Jemoncmpayuu.

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHeMTHEro GpoToaddekra.

HccnenoBanne 3aBUCUMOCTH COINPOTUBIICHHS TMOJYIMPOBOAHUKOB OT
OCBELLIEHHOCTH.

Cseroauon.

Conneunast Oarapest.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue dhoTopesncropa.

N3mepenue nmocrossaHOM [limanka Ha ocHOBe uccienoBanus Gororddexra.

UccnenoBanne 3aBUCUMOCTM CHJIBI TOKa 4Y€pe3 CBETOAMOJ  OT
HaIpPsKEHHUS.

Tema 2. @uzuka amoma.

OnbITel IO UCCIEIOBAHUIO CTpOoeHUs aroMa. [limaneTapHas MoAenb aToma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u morniomieHne (GOTOHOB TPH TEPEXOje
aToMa ¢ OJIHOTO YPOBHSI HEPTUH HA IPYTOH.

Buasl ciektpoB. CrieKTp ypOBHEN S3HEPTUH aTOMa BOJAOPO/A.

CnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUYECKHUE MTPOLECCHI: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pesepdopra.

HabmroneHne nuHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CYETUYMKA MOHU3UPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJHbBI JJA3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

Ha6nronenue nmuHeyaToro cnekrpa.

UccnenoBanne cnekTpa pa3peKEHHOr0 aTOMAapHOrO0 BOJOpoOAa U
M3MepeHHe MoCcTosHHOM Punbepra.

Tema 3. Duzuka amomno2o a0pa u INEMEHMAPHBIX YACMUY,.

Hyxnounnas monens siapa ['eiizenOepra—lBanenko. 3apsia supa. MaccoBoe
qucio sapa. M3ortomnst.



PanuoaktuBHOCTh. Asb(a-pacniaj. DJIEKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnan. ['amma-nu3nydeHue.

3aKOH paJMOAaKTUBHOIO pacraja. PaguoakTHUBHBIE M30TONBI B MPUPO/IE.
CBoIICTBa MOHU3UPYIOUIETO M3Iy4YeHHUs. BiusHue paauoaKTUBHOCTH Ha JKHUBBIC
opranusmbl. EctecTBeHHBIN QoH uznydyeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jledext maccsl spa.

Anepuble peakuuu. JlenmeHne W CUHTE3 sSAEp. SAEpHBIE pEaKTOPHI.
[IpoOneMbl ympaBiasieMOro TEpPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKUE ACHEKThI
Pa3BUTHS SIACPHON SHEPTETUKH.

Metoapl perucTpaluy 1 UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHII.

dyHAaMEHTAIIbHBIE B3aUMOJECWCTBUA. bapuOHBI, ME30HBI W JICTITOHBI.
[IpencraBnenune o CtannaptHoi Moaenu. KBapk-TriirooHHas MOJEb aJpOHOB.

®usuka 3a npenenamu CrangaptHol mojenu. TémHas Matepust U TEMHAs
SHEPrusl.

EnnncTBO pmznueckoi KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: JO3UMETP,
Kamepa BunbcoHa, SOEpHBI peakTOp, TEPMOSIAEPHBIM pEaKTOp, aTOMHAas
6omM0a, MarHUTHO-pE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

NccnenoBanue TpekoB 4acTull (110 TOTOBBIM (GoTorpadusim).

UccnenoBanue paguoakTUBHOTO (POHA C UCIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTuIl aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HaUYCHHUE AacCTpPOHOMHH. [IpUMEHMMOCTh 3aKOHOB (U3HKU [JIs OOBSICHEHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.

Mertoapsl acTpoHOMUYECKUX HccienoBaHuil. COBpEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAJAMOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bup 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOC
JBH)KCHUE.

ConHeuHas cuctema.

Counnrne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3 .

3BE3/1bl, UX OCHOBHBIE XapaKTepUCTHKU. JlnarpamMma «CIEKTpaabHBIN
KJIACC — CBETUMOCTB». 3BE3/bl TJIABHOW MOCJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTbY» ISl 3BE3]] TJIaBHOW MOCJeN0BaTeIbHOCTH. BHYTpeHHEee
ctpoeHue 3BE311. COBpeMEHHBIE MTPEACTABICHUS O MPOUCXO0KICHUU U IBOIIOLUH
ConHua u 3B€3/1. DTanbl )KU3HU 3BE3].

Mnieunsiit [Iyte — Hama I'anaktuka. [lonoxenue u nuxenue ColiHIa B
lNanaktuke. Tumnsl ramaktuk. Pagmoranaktuku m kBazapel. UEpHBIE ABIPHI B
S/Ipax TaJIaKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon XaO6ma. PazGeranwue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabonrooenus.

HaGmronenuss  3BE3gHOoro  HeOGa  HEBOOPYXKEHHBIM  TJa30M  C
WCIIOJB30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHUN ISl ONPENSICHUS MOJIOKEHUS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBbIE co3Be3nus CeBepHOro
MOIYIIAPUS U SIPKUE 3BE3/IBL.

HabGmonenuss B Tteneckon JIyHBI, TUIaHET, TYMAaHHOCTEH W 3BE3MIHBIX
CKOIUIEHUM.



DU3NYeCKUN NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYUMH C  HCIOJIb30BAaHUEM
AQHAJIOTOBBIX W WU(GPOBBIX H3MEPUTENHHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHBIE U  OTHOCUTENbHBIE TMOTPEIIHOCTH
u3MepeHuil pusndyeckux BeanunH. OLeHKa rpaHul] TOTPEIIHOCTEH.

IIpoBeneHne KOCBEHHBIX M3MEPEHUM, WCCICAOBAHUN 3aBUCUMOCTEN
¢u3MUecKuX BEIUYHMH, IPOBEpKa MPEMIOKEHHBIX TUIOTE3 (BHIOOp U3 padoT,
ONMCAaHHBIX B TEMATHYECKHUX pasliefax «YUYEHUYECKHH OSKCIIEPUMEHT,
Jab0opaTopHbIe PaOOTHI, TPAKTUKYM).

O06o01maonee NOBTOPEeHHUE.

O6oOmieHne W cuUcTeMaTu3alus  CoJIepKaHUs — pa3fesioB  Kypca
«MexaHukay, «MounekynspHas busnka u TEPMOJUHAMUKA,
«InexrpoauHamukay, «Konedanust u BOJIHbDY, « OCHOBBI CHEIUATBLHON TEOPHUH
OTHOCUTENbHOCTH», «KBaHnTOBas ¢usuka», «IJEMEHTH aCTPOHOMUU W
acTpoU3uKm».

Ponp Qu3ukm M acTpOHOMUM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIIMAIBHOW M 3TUYECKOW cdepax IesTeIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3UKKM U aCTPOHOMHUM B COBPEMEHHOM HAy4YyHOM KapTUHE MHpa, 3HAYCHUE
OMHCATENIbHON, CUCTEeMATU3UPYIOIIEeH, OOBICHUTENLHON M MPOTHOCTHYECKOM
byHKIUNA (HU3MIECKON TeOopHuH, Poib (U3MUECKOW Teopur B (HOPMUPOBAHHUU
NPEICTaBICHUH O (PU3NYECKONW KapTUHE MHUpPA, MECTO (PU3UYECKONW KAPTUHBI
MHUpa B 00IlEM pSJly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O
IpUpoJIE.

MesknpeaMeTHbIE CBA3H.

N3yuenne «kypca ¢usuku yriuyonéunoro ypoBHs B 11 kimacce
OCYILECTBIISIETCA C YYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBSI3E€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

MesicnpeOmemnoie NOHAMUA, CEA3AHHbIE C U3VYEHUEM MeMmo00s
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4yHbId (QakT, THUMNore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TEOopus, HaOII0/IeHHe, OKCIEPUMEHT, MOJEIMPOBaHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPEITHOCTU H3MEPEHUMN, WU3MEPHUTENIbHbIE MPUOOPHI,
rudpoBas 1adbopartopusi.

Mamemamuka: pelmieHUE CHUCTEMbl YpAaBHEHUH. TpPUTOHOMETPUYECKHE
byHKIINUN: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIIMU HA OCU KOOPAUHAT,
CloXeHnue BeKTOpoB. [Ipow3BogHbie d3rmeMeHTapHBIX (yHkmMi. [IpusHaku
Mo00usT TPEYrONHbHUKOB, OMpEAeNieHrne IUIOMAAd TUIOCKUX (Quryp u oobéma
TeI.

buonozus: >nextpuyeckue SIBICHUS B JKUBOW MPHUPOJIE, KOJeOaTeIbHbBIE
JIBIKEHUS. B KUBOW NPUPOJIE, SKOJOTMUYECKHE PHUCKA NPU MPOU3BOJICTBE
AIEKTPOIHEPTHH, BJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPY’KAIoUIEH Cpelbl,
yAbTPa3ByKOBasi JUAarHOCTUKA B MEAUIIMHE, ONTHUYECKHUE SBJICHUS B >KUBOU
MIPUPOJIE.

Xumusa: CTpOGHHE aTOMOB W MOJIEKYJ, KpHCTaJUIMUECKas CTPYKTypa
TBEPABIX TEJ, MEXaHW3Mbl OOpa30BaHMsSI KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIM aHAJIN3.

T'eocpagpua: marHuTHbBIE TIONIOCA 3€MIIM, 3aJ€KH MArHUTHBIX pYI,
doTochEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozcusn: NPUMEHEHUE TOCTOSHHBIX MArHUTOB, 3JIEKTPOMATrHHUTOB,
ANEKTPOBUTATENH SIKOOU, TeHepaTOp MEPEMEHHOTO TOKA, MHIYKIIMOHHAS T1€Ub,
JUHUM  DJIEKTpONEpeaad, d3JECKTPOJBUraTellb, paaap, pPaguonpUEMHUK,



TeICBU30p, aHTCHHA, TeiaedoH, CBY-meus, ynprpasBykoBas AMArHOCTHKA B
TEXHHKE, MPOCKIMOHHBIN almnapar, BOJIOKOHHAS ONTHKA, COJHEYHas Oarapes,
CIIyTHUKOBBIE PUEMHHKH, JIEpHAsi SHEPreTUKa U HKOJIOTMYECKUE aCIeKThl €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHHSA IIPOTPAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHoCTHBIE Ppe3yJIbTaThl OCBOCHUSA YyuyeOHoro mnpeamera «Duszmka»
JIOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOYyYaroluxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTpPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIMii, MO3UTUBHBIX BHYTPEHHHX YOEKICHU,
COOTBETCTBYIOIIUX TPAJULIMUOHHBIM IIEHHOCTSM POCCUMCKOTO OOIIECTBA,
paclIMpeHre >KU3HEHHOIO OIbITa W OMNbITa JESITEJIBbHOCTH B IIPOLECCE
peanu3alMi OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHOW AEATEIBbHOCTH, B TOM
YUCJIE B YACTH:
rPa’KIAHCKOT0 BOCIIUTAHMSA:

e CcPOPMUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU OOyYarOmIerocs Kak

AKTUBHOTO M OTBETCTBEHHOTO YJI€Ha POCCUICKOI0 00IIeCTBa;

e TMPUHATHE TPAJAUIMOHHBIX OOIIEUETIOBEUYECKUX TyMAaHUCTHUYECKUX M
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTM COBMECTHYK JEATEIIBHOCTH B  HHTEpecax
TPXJAHCKOTO  O0IecTBa, Yy4YacTBOBaTh B  CaMOYIpPABICHUU B
o0pa3oBaTeNbHON OpraHu3allnu;

e YMEHHME B3aUMOJECHCTBOBaTh C COLMAIBHBIMU HMHCTUTYTaMU B
COOTBETCTBHUH C UX (QYHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOUW U BOJIOHTEPCKOM JI€SITENBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e CchOPMHUPOBAHHOCTb  POCCHHMCKON  TPaXKIAHCKOH  HMJICHTHYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE  OTHOIIEHHWE K  TOCYJapCTBEHHbIM  CHMBOJIAM,
JTOCTIKEHUSIM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHNUS,

e CIIOCOOHOCTHb OIEHWBATh CHUTYallMI0 W TPUHUMATh OCO3HAHHBIC
pELIEHUs, OpPUEHTHPYSACh HA MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHCJIE B JIEITEIHLHOCTH YUYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIA/Ia B IOCTPOCHUE YCTOMUMUBOTO Oy MyIIIETO.

3CTETUY€CKOT0 BOCTIUTAHMS:

e OCTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYas SCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPY/A0BOI0 BOCIIUTAHMS:

e HHTEpPEC K Pa3au4HbIM cdepam NmpodecCHOHATBLHON JesSTEIHHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIATH
OCO3HaHHBIM BBIOOp Oyaymiedl mnpodeccun W peaTn30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TITAHbI;

e TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOPA30BAaHUIO B
obnactu GU3UKY HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTHYECKOT0 BOCIIUTAHUS:

e chopMHUPOBAHHOCTH AKOJIOTMYECKOM KYJbTYPBI, OCO3HaHHE
TJI00ABPHOTO XapaKTepa KOJOTUUECKHUX MPOOJIeMm;

e IUIAHMPOBAHUE W OCYILIECTBIICHUE JIECTBUI B OKPYXKAIOILIEH Cpelle Ha
OCHOBE 3HAHUS LIEJIEH YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;



pacupCHUC OIIbITa ACATCIbHOCTH AKOJIOTHYECKOU HarpaBJICHHOCTHU Ha
OCHOBC NMCIOIIIUXCsL 3HAHUU 110 (1)I/I?>I/IK€.

HEHHOCTU HAYIHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHMWE IIEHHOCTH HAYYHOM JIeATeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3Y4YCHUS] (PU3MKU OCYIIECTBISTH MPOEKTHYIO M MCCIEIO0BATEIbCKYIO
NEeSTeIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIAMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE HeiiCTBUS
Ba3oBble Jiornyeckue 1ecTBHA:

CaMOCTOSITENIEHO  (OPMYJIUPOBATh W aKTyaJIM3HpPOBATh TMPOOIIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

OTIPEIEIIATH IENIN ACSITEILHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUH HX
TOCTHKCHHSI,

BBISIBJISITH  3aKOHOMEPHOCTH W TIPOTHUBOPEUYHS B PAcCMATPUBAEMBIX
(U3NIECKUX SIBIICHUSX;

pa3pabarbiBaTh IUIAH peEIICHHS MpoOJeMbl ¢ YYE€TOM aHaIM3a
UMEIONINXCS MaTEpUATbHBIX U HEMaTEPHUATLHBIX PECYpPCOB;

BHOCHTh KOPPEKTHUBBI B JICATECIHHOCTh, OIICHUBATh COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLICHUBATh PUCKH MTOCIICICTBUI JIEATEIHHOCTH;
KOOPAWHHUPOBATh W BBINOJHATE pabOTy B YCJIOBHSIX peajbHOTO,
BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIINUICHHE TIPH PEIICHUU  KU3HCHHBIX
pooIeM.

Ba3oBnle ucciieqoBareLCKHe JeMCTBUSA:

BJIQJIETh HAYYHOH TEPMHUHOJOTHEH, KIIOUEBBIMH TIOHATHAMH U
METO/IaMH (PU3NYECKON HAYKU;

BJIQJIETh HABBIKAMH  Y4EOHO-UCCIEAOBATEILCKOM W MPOEKTHOM
NEATCIbHOCTH B 001acTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILBHOMY TIOMCKY METOJIOB pelieHHus] 3aaad (pU3UIECKOTO
COJICpKaHMS, TPUMEHECHHIO Pa3IMYHBIX METOJIOB ITO3HAHNS,

BIIAJICTh BUJAMU JESITEIBHOCTH TIO TMOJYYEHUIO HOBOTO 3HAHWUSI, €ro
MHTEpIIpETalliK, IPEOOpa30BaHUI0 M MPHUMEHCHUIO B Pa3IMYHBIX
y4eOHBIX CUTYaIHSIX, B TOM YUCJE TIPU CO3JaHUU YICOHBIX MTPOCKTOB B
obnacTu GU3HKHY;

BBISIBIIATHh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M M aKTyaJIU3UPOBATH 3a/1a4y,
BBIJIBUTATh THUMOTE3y €€ pEeIIeHUs, HAaXOAWTh AapTyMEHTHI JUIA
JI0KA3aTelbCTBA CBOMX YTBEPXKICHWHM, 3alaBaTh NapamMeTpbl U
KPUTEPHH PCIICHHS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJAE pEIICHUS 3aJadydl pe3yibTaThl,
KPUTHYECKH  OIIEHWBAaTh HMX  JIOCTOBEPHOCTh, IPOTHO3HPOBATH
M3MEHEHUE B HOBBIX yCIIOBUSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BaTEIbHOMN
NEeSTETLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;
YMETh TEPEHOCHUTHh 3HAHWS TO (U3MKE B MPAKTHYECKYIO 001acTh
KU3HENEATEIHHOCTH,

YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 00IaCTeH;



BbI/IBUI'aTb HOBBLIC HWJACH, IpC€AlaraTb OPHUIHHAJIbHBIC IIOAXOJAblI H
PCUICHUA,
CTaBHUTDb HpO6JICMI)I N 3aJa4¥, JOIIyCKAIHUC aAJIbTCPHATHUBHLIC
peUICHU:.

Pabora ¢ undpopmaumeii:

BJaJ€Th  HABBIKAMHM  TIOJydeHHMs  uHopManuu  (pu3ndeckoro
collepKaHUsI M3 HCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO
OCYUIECTBJIATh TMOWCK, aHaIW3, CUCTEMAaTU3allUI0 M HHTEPIPETAIUIO
uH(pOpMAaIUHU Pa3IMYHBIX BUIOB U (DOPM MPECTABICHUS;

OILICHUBATh JOCTOBEPHOCTHh HHPOPMAIIUH;

UCIIOJIb30BaTh CpelcTBa MHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B PpEHICHUHM KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad C COOJIOJeHHEM TPeOOBaHUI SPrOHOMUKH,
TEXHUKA O€30MacHOCTU, TUTHMEHBI, PECypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOU 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJIEPKaHUS B Pa3IUYHbIX opMaTax ¢
y4€TOM Ha3Ha4YeHUs WH(OpMAIMKM U IEJNEBOM ayJIUTOPHUH, BbIOHMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTIU3AIIUH.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

OCYIIECTBJISATh OOIIEHHE Ha YypoKax (U3UKK U BO BHEYPOUHOU
NeSITeBbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyalldii M CMSAr4arh
KOH(DIIUKTHI;

pa3BEPHYTO ©  JIOTUYHO M3JlaraTh CBOKO TOYKY 3pEHHS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHUMAaTh M  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHOW U
WHANBUYaTbHON paOOThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JCUCTBUU C Y4ETOM
001X UHTEPECOB U BO3MOKHOCTEH KaXKJIOTO YICHA KOJIUICKTUBA;
OpPUHUMATh 1ETTM COBMECTHOW JEeATEIbHOCTH, OPTraHW30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUSI 1O €€ JOCTHIKEHWIO: COCTAaBJISTH IUIaH
JNEUCTBUM, PACHpENessITh POJAM C Y4YETOM MHEHHUM YYaCTHHUKOB,
00CyX1aTh pe3yibTaThl COBMECTHON paOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KaXJIOT0 YyYaCTHHKA KOMaHbl B
oO1uii pe3yabTar 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeiaraTh HOBBIC TPOEKTHI, OLICHUBATh WUJICU C TO3UIIMH HOBH3HHBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh MO3UTUBHOE CTPATETHUECKOE IMOBEJACHUE B Pa3IIUUHBIX
CUTyalMsiX, TPOSBIATH TBOPUYECTBO U  BOOOpakeHHE, OBIThH
WHUIIAATHBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBISITh TMO3HABATEIBHYIO JEATEIHLHOCTh B
obmactn (GU3MKH M ACTPOHOMHH, BBIABISTH IPOOJIEMBI, CTaBUTH H
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSTENIbHO  COCTaBIISITh  TUTAH  PEIICHHUS  PacUYCTHBIX U
KaueCTBCHHBIX 3a/1ay, IUJIaH BBITIOJHEHHS TPAKTUYECKOW padoOTHI ¢
y4€TOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTECH U
IIPEANOYTEHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacMpsaTh paMKH Y4eOHOro mpeaMeTa Ha OCHOBE  JIMYHBIX
IIPEANOYTEHUM;



JieaTh OCO3HAHHBIM BBIOOP, apryMEHTHUpOBaTh €ro, OpaTtb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBATh (DPOPMUPOBAHUIO U MPOSIBICHUIO APYIAUIIUU B 00J1acTU
(GU3HKH, TOCTOSTHHO MOBBIMIATH CBOM 00pa30BaTEeNbHBIA U KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CUTYaIllusM, BHOCHUTb KOPPEKTHUBBHI B
JESATEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHLTATOB LICIISIM;

BJIQJIETh HaBbIKAMHM IIO3HABATEJIbHOM pe(dIeKCHH KaK OCO3HaHUS
COBEPIIAEMBIX JEHCTBUI U MBICIUTEIBHBIX ITPOIIECCOB, UX PE3YIBTATOB
1 OCHOBAHMU;

UCIIOJIb30BaTh TPUEMBI pedIeKCHH IS OICHKH CHUTYyallud, BBIOOpaA
BEPHOI'O PELICHUS;

YMETh OLIEHWBATh PUCKU U CBOCBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHIDKCHUIO;

IIPUHUMATh MOTHBBI M apPryMEHTHI JIPYTMX MPU AHAJIW3€ PE3YJIbTaTOB
JIEATEIIbHOCTH;

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,
IPUHUMATh MOTHBBI M apPryMEHTHI JIPYTMX MPU AHAJIW3€ PE3YJIbTaTOB
JIEATEIILHOCTH;

IPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nmporecce qocTrkeHNs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS ITPOTrpaMMBbI 110
dbu3uKe 1T YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOyYaroIuXxcs
COBEPIICHCTBYETCSI ~ AMOIIMOHAJIBHBIA ~ MHTEIUICKT,  IPEATOJIararoIiui
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIOYAIONIETO  CIIOCOOHOCTh  TOHMMATh  CBOE
OMOITMOHAIBHOE  COCTOSIHME, BUJETh  HAMpaBICHUS  Pa3BUTHUSA
COOCTBEHHO AMOITMOHAIILHOM Cdepbl, OBITh YBEPEHHBIM B ce0¢;
CaMOpETYJIMPOBAHUs,  BKIIOYAIOIIETO  CAaMOKOHTpPOJIb,  YMEHHUE
NpPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHUE, CIIOCOOHOCTH
aanTUPOBATHCS K OMOIMOHAIBHBIM HW3MEHEHUSIM U  TPOSIBISATH
TMOKOCTbh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIONICH CTpEMJICHHE K JIOCTHUKEHUIO
e W yCIexy, ONTHMH3M, WHUIIMATUBHOCTb, YMEHHUE JIECWCTBOBATH,
HUCXOJS U3 CBOMX BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOMICH CHOCOOHOCTh TOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €r0 MPHU OCYIIECTBICHHUH OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOYAIONINX CIOCOOHOCTh BBICTpaMBaTh
OTHOIIEHUSI C JIPYTUMU JIIOJAbMHU, 3a00TUTHCSA, TPOSBIATh WHTEPEC U
paspeniaTh KOHQIUKTHI.

IMTPEJIMETHBIE PE3VJIBTATBI

K koumy obyuenus B 10 Knacce mnpeaMeTHbIE pe3ylbTaThl Ha YriyOJI&HHOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:

NOHMMATh poOJib (U3UKK B SKOHOMHYECKOH, TEXHOJOTUYECKOM,
DKOJIOTMYECKOM, COLMAJIbHOM W JOTUYECKOU cq)epax AeATeIbHOCTH
YeNoBeKa, POJIb W MECTO (PM3UKH B COBPEMCHHON HAy4HOH KapTHHE
MHpA, 3HA4YECHUE OIMCATEIIbHOM, CUCTEMATU3HUPYIOLIEH,



O0OBSICHUTENILHON U MPOTHOCTUYECKON (PyHKIMI Puzndeckoi Teopun —
MEXaHUKU, MOJEKYJISIpHOH (QU3MKM U  TEPMOJMHAMHKH, POJIb
¢dusnueckoil Teopuu B GOPMHUPOBAHUU MPEJCTaBICHUN O (puznyeckoi
KapTUHE MUDPA;

paznuyaTh YCJIOBHS TMPUMEHUMOCTH MoOJielell (QU3NYecKux Ten Hu
IIPOLIECCOB (SIBJICHUI): MHEpLHUaIbHAs CHCTEMa OTCuYéTa, aOCOJIIOTHO
TBEPJIOE TEJIO, MaTepualbHasg TOYKA, PAaBHOYCKOPEHHOE JBH)KCHUE,
CBOOOHOE TajieHHue, abCOMOTHO ympyras aedopmalus, abCOTOTHO
ynpyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHUS, MOJENIH rasa,
KUAKOCTH U TBEPAOTO (KPUCTAIUIMYECKOTO) Teja, WACAIbHBIA Tras,
TOYEUHBIN 3apsi, OJHOPOIHOE IEKTPUUECKOE MOJIE;

pasznuyaTh YCIOBHS (TpaHUIbl, 00JaCTH) MPUMEHUMOCTU (PU3HYECKUX
3aKOHOB, TOHUMATh BCEOOIIUN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSICHATH MEXAaHWYECKUE TMPOIECChl U SIBIICHUA,
UCIIOJIb3YySl ~ OCHOBHBIC  TIOJIOKEHHUSI M 3aKOHBl  MEXaHUKHU
(OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIKEHUSI, (DOPMYJIbl KMHEMATHUKU
PAaBHOYCKOPEHHOT'O  JIBIKEHMsI, mpeoOpasoBanusi [amumes  juis
CKOpPOCTM M  IlepeMelleHusi, 3akoHbl  HprooTOHA,  IpUHIMII
OTHOCHUTEJIBHOCTU ['aymuiiesi, 3aKOH BCEMHUPHOIO TSTOTEHUsS, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHWYECKON PHEPTUH, CBSI3b PabOTHI CHUIIBI
C U3MEHECHUEM MEXaHUYECKOW DHEPIUHU, YCIOBUS PAaBHOBECHUS TBEPAOTO
Tena), MPU ATOM HCIOIB30BATh MATEMAaTHUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJOBUS ~ NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB:
npeoOpa3oBanuil ['anmmiesi, BTOPOro u TpeThero 3akoHOB HblOTOHA,
3aKOHOB COXPAHEHUS HMITyJIbCa U MEXAHWYECKOM SHEPrUM, 3aKOHa
BCEMUPHOIO TATOTEHUSI;

aHAIM3UPOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI U SIBJICHUA,
UCIIOJIb3ysl OCHOBHbIE moyokeHUss MKT u 3aKkOHBI MOJIEKYISIpHOU
GU3MKKM W TEPMOJWHAMUKH (CBSI3b NIaBIICHUS HACAIBHOTO Ta3a Co
CpEeOHEW  KHHETUYECKOM DHEpPrueu  TEIJIOBOIO  JBWKEHUS U
KOHLICHTpALlUEX €ro MOJIEKYJ, CBsi3b TEMIIEpPATypbl BEILIECTBA CO
CpeHEeW KUHETUYECKOW SHEPrUeM TEIUIOBOTO ABUKEHUS €ro YacTHL,
CBSI3b JIABJICHHUS WICAJIBHOIO Ta3a C KOHUEHTPAIMEW MOJIEKYJ U €ro
TeMIeparypou, ypaBHenne MenaeneeBa—KiianelpoHa, nepBblid 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAHEHUSI SHEPTUH B TEIJIOBBIX MPOIIECCAX),
P 3TOM MCIIOJb30BaTh MATEMAaTHUUYECKOE BBIPAXKECHUE 3aKOHOB,
yYKa3blBaTh YCJIIOBUS NPUMEHUMOCTH ypaBHEHHUs MeHnaeneeBa—
Knaneripona;

aHAIM3UPOBaTh U OOBSCHATH DIJIEKTPUUYECKHUE SIBIICHUS, WCIOIB3YS
OCHOBHBIEC  TOJIOKEHUS W  3aKOHBbl  AJIEKTPOAMHAMUKHU  (3aKOH
COXPaHEHHUS AJIEKTPUUYECKOTO 3apsAaa, 3aKkoH KynoHa, mOTeHIUAIIbHOCTh
3JIEKTPOCTATUYECKOIO TOJIs, MPUHLMI CYIEPHO3ULNN SJICKTPUUECKHUX
MOJIEH, TTPU 3TOM YKa3bIBas yCIOBUS MPUMEHUMOCTH 3akoHa KyioHa, a
TaK)X€ MPAKTUYECKU Ba)KHbIE COOTHOIICHUS: 3aKOHBI OMa JJisl yJacTka
LeNu U U1 3aMKHYTOM DJIEKTPUYECKOW Lenu, 3akoH Jlxoyma—Jlenua,
npasuiia Kupxroda, 3akonsr @apajaest 1u1st 31€KTpOIn3a);

OMHCHIBATh (DU3NYECKUE TPOIECCHl U SBICHUS, UCTIOIb3YS BEITUYHHBIL:
MEPEMEIIECHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC TEJIA U CHUCTEMBI TEJl,
CWJla, MOMEHT CWJbl, [JaBJICHUWE, IIOTCHIMAJIbHAS  JHEPIUs,
KHHETHYeCKasi DHEpPrusi, MeXaHW4uecKas JHeprus, padoTa CHIIBI,
LEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, CUIa TSKECTH, CUJla YHPYTOCTH,



Cuja TPEHHs, MOIIHOCTb, PHEPTUsl B3aUMOJICUCTBUS Tena C 3eMiEn
BOM3M €€ MOBEPXHOCTH, PHEPrusi ynpyrou aedopmanuiul Mpy>KUHbI,
KOJMYECTBO TEIUIOTHI, a0COJIIOTHas Temreparypa Tena, pabora B
TEPMOJIMHAMMKE, BHYTPEHHSIS DHEPrusi HACAIBHOIO OJHOATOMHOIO
raza, paboTa HA€aJbHOIO Ta3a, OTHOCUTENbHAS BIAKHOCTb BO3/yXa,
KIIJ{ wnpeansHOTO TEIUIOBOTO JBHraTells; 3JICKTPUYECKOE IIOJIE,
HAnpsDKEHHOCTh  DJIEKTPUYECKOTO  MOJsS,  HANpSKEHHOCTh  MOJIA
TOYEYHOTO 3apsija WIM 3apsDKeHHOro Iapa B BakKyymMeé U B
TUDJIEKTPUKE, TMOTEHIMANT JJIEKTPOCTATUYECKOro TIOJisA, Pa3HOCTh
NOTEHIIMAJIOB, AJICKTPOJBIKYINAsl CHJIa, CUJa TOKa, HaNpsKeHUe,
MOIIIHOCTh TOKa, AJIEKTpUYecKass E€MKOCTb IUIOCKOTO KOHJIEHCATOpa,
CONPOTHUBJICHUE YUYACTKA ILIETH C MOCJIEI0BATEIbHBIM U MapaljieIbHbIM
COCIMHEHUEM  PE3UCTOPOB,  DHEPTUsl  DIIEKTPUUECKOrO  TOJIA
KOHJIEHCATOPa;

OOBACHATHL  OCOOCHHOCTHM  TPOTEKaHHsS  (PUBUYECKUX  SBICHUMU:
MEXaHUYECKOE JIBIDKCHHE, TEIJIOBOE JIBIJKCHHME YacTHUI[ BEIECTBa,
TEIJIOBOE  paBHOBecHE, OpOYHOBCKoe  JBWXeHHE, auddy3us,
UCIIapeHue, KUMIEHWEe U KOHJCHCAIUs, TUIABJICHHE U KPUCTAJIIN3alIUs,
HaIPaBJICHHOCTD TEeIIoNepeIauH, AIEKTPU3ALS Te,
HKBUIMIOTECHIIMAILHOCTH TOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;
IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTHU OAHOM (PM3HUECKOM BETUUHHBI
OT JpYrol ¢ UCHOJb30BaHUEM TMPAMBIX M3MEPEHUH, TPU ITOM
KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHpOBaTh pe3yibTaThl MOJIYYEHHON
3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHJAEC TpaduUKOB C y4ETOM
aOCOJIOTHBIX  TOTPEITHOCTEW HM3MEpEeHW#, JeJaTh BBIBOJBI IO
pe3ynbTaTam HCCIICIOBAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEpeHUs (DU3NYECKUX BEIMYMH, MPU ITOM
BBIOMPATH ONTUMANIbHBIN METOJ U3MEPEHHUS, OLIEHUBATH a0COJIIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH  OMBITHI [0 TPOBEPKE  MPEIOKEHHOW  THUIIOTE3bI:
TUTAHUPOBATH HKCIIEPUMEHT, cobupath IKCIIEPUMEHTATILHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOTYYEHHBIE PE3YIbTAThI U J€JIaTh BHIBOJ O
cTaTyce MpeyIoKEHHOM TUTIOTE3bI;

coOmoaTh  mpaBwia  0O€30MacHOr0  Tpyda TNpU  MPOBEICHUU
MCCIICIOBAHUI B paMKax y4eOHOro OSKCNEPHMCHTA, MPAaKTHKyma H
y4eOHO-HCCIIECJOBATEIBCKON M MPOCKTHOM — HEATENBHOCTH  C
WCIIOJIb30BAaHUEM HM3MEPHUTEIbHBIX YCTPOMCTB U  JIaDOPAaTOPHOTO
000pyI0BaHUS;

pelmaTrh pacu€THhIC 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOU
(du3HUecKoil MOJIETbIO: HA OCHOBAHHUH aHAJIHM3a YCJIOBHUsSI 000CHOBBIBAThH
BBIOOP (M3UYCCKOW MOJENIH, OTBeYaromield TpeOOBaHUAM 3aayw,
MPUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TOCTYJaThl
(Gu3HUECKUX TEOpHU MPU HUCIOJIb30BAHUU MATEMAaTUYECKUX METOJIOB
perieHusl 3ajad, MPOBOAUTH PACUEThl HAa OCHOBAHUM WMMEIOIIUXCS
JAHHBIX, aHAJU3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH METOBI
perieHus ¢ Y4ETOM MOTyYEHHBIX PE3YJIhTATOB;

peraTh Ka4eCTBEHHBIC 3a/lay, TPEOYIOIIME MPUMEHEHUs 3HAHWA W3
Pa3HBIX pa3feloB Kypca (PU3MKH, a TaKKe HHTETpaIlid 3HAHUN W3
IPYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAWBATH
JIOTUYECKYIO IETOYKY PaCcCYXIACHUIN C OMOPON HAa M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBJICHUS;



UCTIONIb30BaTh TEOPETHUECKHE 3HAHHS [JISI OOBSICHEHHS OCHOBHBIX
NPUHIUAIIOB  pabOThl  M3MEPUTENBHBIX  MPHOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB;

NPUBOJUTH TMPUMEPHI BKJIaJa POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYIKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAIM3WPOBaTh W OICHWBATh  TOCIEACTBHS ~ OBITOBOM U
NPOU3BOACTBCHHONW  JEATCIBHOCTH  YENOBEKa,  CBA3aHHOH  C
(GU3NIECKUMU TIPOIIECCAMHU, C TIO3HIIMNA YKOJIOTHUECKON 0e30MmacHOCTH,
NPEICTABICHUNA O palMOHAIFHOM MPHUPOJIOTIONH30BAHUH, a TaKKe
pa3yMHOM HCITOJIb30BAaHUN JOCTKEHUN HAYKHM W TEXHOJOTHUU s
TAJIbHEHTIIETO Pa3BUTHUS YEIIOBEYECKOTO OOIIECTRA;

NPUMEHSTH Pa3IMYHbIE CIIOCOOBI pabOThHI ¢ HHGOpMaLIUEH PU3NIECKOTO
CoJiepKaHUsl C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU ISl TIOMCKA, TepepabOTKU U TNPEIbsABICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON uH(popMaIu, CTPYKTYPUPOBAHUS u
UHTEpHpeTanud  uHGOpMAIMK,  MOJIYYEHHOM U3  pa3IMyHBIX
MCTOYHUKOB, KPUTHUUYECKH AHAIM3UPOBATH MOIYy4aeMyr0 UHOOPMAIUIO
U OILICHMBaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHU,
TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA UHPOPMAIIUK;

OpOSBIISITH  OpPraHU3AIMOHHBIE W [O3HABaTEJIbHBIE  YMEHUS
CaMOCTOSITENIbHOTO MPUOOpPETEHUsT HOBBIX 3HAHUW B TIpoliecce
BBITIOJIHEHHUS ITPOCKTHBIX U yU4eOHO-HCCIIeIOBATEIBCKUX paloT;
paboTaTh B TpYIIE ¢ MCHOJHEHHWEM PAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYIIbI,  PAIMOHAIBHO  pacHpenemsiTh
JIeSITeIbHOCTh B HECTAaHAAPTHBIX CHUTYallMAX, aJCKBATHO OIICHUBATH
BKJIQJl KOKJIOTO U3 YYaCTHUKOB T'PYIIIBI B PEIICHHE pacCMaTpUBAeMOn
poOJIeMBI;

IPOSIBJISITH MOTHBAIMIO K Oyaymiel mpoecCHOHAIBHON e TENbHOCTU
0 CTIEIMAIBHOCTSAM (PU3UKO-TEXHUUECKOTO MPOUIIS.

K xoniy oOyuenust B 11 knacce mpeaMeTHBIC Pe3yJbTaThl Ha YTIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

MMOHUMATh POJb (PU3MKK B SKOHOMHYCCKOM, TEXHOJIOTHYCCKOM,
COIMAIBHOW M JTHYECKOW cdepax NesaTeTbHOCTH YeJIOBEeKa, POJjb U
MecTo (U3UKH B COBPEMEHHOW HAy4YHOW KapTUHE MHUpa, pPOJIb
ACTPOHOMHH B IMPAKTUYECKOU AEATEIIBHOCTU YEJIOBEKA U JaJbHEUIIEM

HAaY4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHHUE ONMCATENBHOM,
CUCTEMATU3HUPYIOIIEH, O0OBICHUTEILHON U MPOTHOCTUYECKON (QyHKITUN
¢u3nueckoil TeOpUuM — OSICKTPOJAMHAMHKHU, CHEIUATBHOW TEOpUHU

OTHOCUTEJILHOCTH, KBAaHTOBOW (DU3UKH, POJIb (PU3UUECKOW TEOpHH B
(dbopMHUpOBaHUY TIPEACTABICHUA O (PU3MUECKOW KapTUHE MHUpa, MECTO
¢us3nyueckoii KapTUHBI MHpa B  OOMIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPO/IE;

pasnuyaTh YCJIOBHS TMPUMEHUMOCTH MOJelel (PU3ndeckux Ten
MPOIECCOB (SIBJICHUIT): OJHOPOJHOE AJIEKTPUUYECKOE M OJHOPOHOE
MarHMUTHOE TIOJIs, TapMOHMYECKHE KOJICOaHMs, MaTeMaTHYeCKUn
MasTHUK, WUJCANbHBIA TPYXKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHEI,
U7ealbHbIM KoJIeOaTeNbHbIM KOHTYpP, TOHKas JIMH3a, MOJENEH aToma,
aTOMHOTO si/pa U KBAaHTOBOW MO/JIEJIH CBETA;



paszMyarh yCIoBUsS (TpaHMIIbI, 00JIACTH) MPUMEHUMOCTU (HU3NUECKUX
3aKOHOB, IOHUMATh BCEOOIIUN XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTDb MCIIOIH30BAHUS YACTHBIX 3aKOHOB;

aHAIN3UPOBATh U OOBACHITH JIEKTPOMATrHUTHBIE MPOLECCHI U SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBI 3JIEKTPOJAUHAMUKUA U
CHEIUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTPUYECKOro 3apsija, cuia Awmmnepa, cuia JlopeHia, 3akoH
ANEKTPOMATHUTHOM  uMHIyKuuu, npaBwio Jlenma, cBs3p OJIC
CAMOMHAYKIIMM B DJEMEHTE JJIEKTPUUECKOW IEMU CO CKOPOCTHIO
U3MEHEHUs  CHUJIbI  TOKa, IMOCTYJaThl  CHEUUaJIbHOM  Teopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBaTh M OOBSCHATH KBAHTOBBIE TIPOLECCHl M  SBIICHHS,
UCIIOJIb3Ys TIOJIOKEHHUSI KBAHTOBOM (M3UKK (ypaBHEHHE ODWHINTEHHA
st potodaddexra, mepBbli U BTOPOM moCTyiaThl bopa, npuHIUI
COOTHOIICHUS HeomnpeneneéHHocTen [ eizenOepra, 3aKOHbI COXpaHEHUS
3apsAI0BOTO U MAaCCOBOTO YHCEJ U SHEPTHUH B SIJICPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3UYECKUE MPOIECCHl U SIBJICHUS, UCIOIb3Ysl BEIUYHUHBIL:
HaANPsHKEHHOCTD AIEKTPUIECKOTO O, MOTEHITHAI
AIEKTPOCTATUYECKOTO OJI, pPa3HOCTh MOTEHIINAJIOB,
ANEKTPOJBIKYINAST CHJIA, WHAYKIMS MAarHUTHOTO TOJIsi, MarHUTHBIN
NOTOK, cwia Awmrnepa, HWHAYKTUBHOCTb, OJJIEKTPOJBIKYINAS CHIIa
CAaMOMHAYKIIMHM, DHEPTrUs MArHUTHOTO TIOJISI TMPOBOJHUKA C TOKOM,
PEISATUBUCTCKUM  WMITYJIbC, TIOJIHASE DHEPTUs, DJHEPrusi TMOKOs
CBOOOJTHOM YaCTHIIBI, SHEPTUS M UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apsl apa, SHEPTUsI CBSI3H SIIPa;

OOBSACHATH  OCOOCHHOCTH  TPOTEKaHWS  (PU3NYECKUX  SBICHUM:
AIEKTPOMArHUTHAS WHTYKITHUS, CaMOMHIYKITHS, pe30oHaHC,
uHTEpPEpEeHIINs BOJH, IU(pakius, AUCHEPCUs, MOJTHOE BHYTPEHHEE
otpaxenue, (orodnekrpuyueckuii 3pdext (porodrddexr), anbda- u
OeTa-pacnajipl siiep, raMMma-u3aydeHue snaep, GUu3nuecKue MPUHITUIBI
CIEKTPAJIBLHOTO aHallh3a U paboTHI J1a3epa;

OTpeeNsaTh HaNpaBiIeHUEe WHAYKIIUU MAarHUTHOTO TIOJIS MPOBOJHUKA C
TOKOM, CHJIbI Amniepa u cuiibl JlopeHia;

CTPOUTh U300paKEHHE, CO3AaBAEMOE IUIOCKUM 3€pKaJiOM, TOHKOMU
JUH30M, ¥ PACCYUTHIBAThH €TO XapaKTEPUCTUKH;

MIPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TTOHSATHS, TEOPUHU U
3aKOHBI I aHajdu3a W OOBACHCHUS (U3HUUYCCKHX IIPOIIECCOB,
MIPOUCXOISIININX B 3BE3/IaX, B 3BE3THBIX CUCTEMAX, B MEKTAJIAKTHUECKON
cpene; ABKSHHSI HEOCCHBIX Tel, DBOIIONNH 3BE3/] M BeeneHHoM;
MIPOBOJIUTH HCCJICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEITUYHH C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, TpH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3YJbTAThl TMOTYYECHHON 3aBUCUMOCTH
¢u3NUeCKMX BEIUYMH B BHUJAE TPAaPUKOB C y4E€TOM aOCOIFOTHBIX
MOTPEITHOCTeH  M3MEPEHHM, JieJlaTh BBIBOABI IO  pe3yJbTaTaM
MCCJICIOBAHMSI,;

MPOBOJINTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIUYHMH, MPU ITOM
BBIOMPATHh ONITUMAJIBHBIN METOJ U3MEPEHUS, OLICHUBATH A0COJIIOTHHIC U
OTHOCUTEJILHBIC MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJIUTh  OMBITHl MO TMPOBEPKE MPEJIOKEHHOW  THITOTE3bI:
MJIAHUPOBATH OKCIIEPUMEHT, cobupath AKCIIEPUMEHTATLHY IO



YCTaHOBKY, aHAJIU3UPOBATH MOJTYYEHHBIE PE3YJIbTAThI U JAENIaTh BHIBOJ O
cTaTyce MpeyioKEeHHOM TMIOTE3bI;

OMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHU;
coOmoaTh  mpaBwia  O€30MacHOr0  TpyAa TNpU  MNPOBEJECHUU
UCCJIEIOBAHUIM B paMKax Y4eOHOro HKCIIEPUMEHTA, MpPaKTHUKymMa W
y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATEIBHOCTH  C
UCIIOJIb30BAaHUEM  U3MEPHUTENIbHBIX YCTPOMCTB U  J1aOOPATOPHOTO
000py10BaHUS;

pemiaTh pacu€THhIE 3a7aud C SIBHO 33JaHHOM M HESIBHO 3aJaHHOM
¢du3nueckoil MOJENbIO: HAa OCHOBAHMM aHall3a YCJIOBHUS BbIOMpaTh
(du3nueckrue Mo, OTBEYaoIINe TPEOOBaHUSM 3a/laud, PUMEHSTh
(hopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJIATHI (PU3UUECKUX TEOPUI
OpU  HCIOJIb30BAHUM MATEMAaTHUYECKHX METOJOB pEIICHHs 3ajad,
OPOBOJUTH  pacu€Thl HAa  OCHOBAHUM  HMEIOIIMXCA  JIAHHBIX,
aHAJIM3UPOBATh PE3YNbTAThl U KOPPEKTHUPOBATH METOMBI PEIICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

peniaTh KayeCTBEHHBIE 3aJlay, TPEOYIOIIHE MPUMEHEHWs 3HAHWM U3
pPa3HBIX pas3feioB Kypca (PU3MKH, a TaKKe HUHTETpalud 3HAHUN U3
JIPYTUX TPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa: BBICTPAWBATH
JIOTUYECKYIO LIETIOYKY PaCCYkICHHUI C OMOpoi Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA JJIs1 OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPONCTB Y TEXHOJOTUYECKUX TIPOIIECCOB;

OPUBOJUTH TMPUMEPHI BKJIAJa POCCHUCKUX M 3apYOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UpOBaTh M OIIGHMBATh  TIOCIEJACTBUA  OBITOBOW U
IIPOM3BOACTBEHHOW  JIEATEJIbHOCTM  YEJIOBEKA,  CBSI3aHHOM  C
(bu3HMUEeCKUMU TIPOLIeCCaMU, C TTO3UIIUNA IKOJIOTHYECKON 0€30MacHOCTH,
NPEICTAaBICHUN O PAIMOHATILHOM TMPUPOJIONIOIB30BAaHUHU, a TaKkKe
Pa3yMHOM HCIIOJIB30BAHUN JIOCTM)KCHUM HAyKH W TEXHOJIOTHH IS
JATbHEHUIIET0 pa3BUTHS YEJIIOBEYECKOTO 00IIECTBA;

PUMEHSTH Pa3INYHbIEe CIOCOOBI paboThHI ¢ HHGOPMAITUE PU3NIECKOTO
COJlepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCTOJIB30BaTh COBPEMEHHbBIE NH(POPMAITMOHHBIC
TEXHOJIOTUU IS TIOMCKA, TEPepadOTKU M TMPEAbABICHUS y4yeOHOU WU
HAy4HO-TIOMYJISIPHOM uHbOpMaIn, CTPYKTYPUPOBAHUS u
UHTEpOpeTanu  uWHQOpMAIlMK,  TOJYYEHHOW M3  Pa3JIMYHbIX
HMCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH IMOJTy4aeMyr WHOOPMAIUIO
M OIICHWBATh €€ JIOCTOBEPHOCTHh KaK HAa OCHOBE WMMEIONIMXCS 3HAHHM,
TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHUKA HH(POPMAIIUH;

MpOSIBJISITh ~ OPTaHM3AIMOHHBIE W TO3HABaTEJIbHBIE  YMEHUSA
CaMOCTOSITEILHOTO MPUOOpPETEeHHsT HOBBIX 3HAHWW B TIpolecce
BBITIOJTHEHUSI IPOEKTHBIX U Y4€OHO-UCCIIeI0BATEILCKUX PaboOT;
paboTaTh B TPYIIEe ¢ WUCIOJHEHWEM PAa3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh ~ pabOTy  TPYMIbBI,  PAIMOHAIBHO  pacHpeneisTh
NEeSTEIPHOCTh B HECTAHIAPTHBIX CHUTYaIllMsIX, aJeKBaTHO OIIEHWBATH
BKJIQJT KQXJIOTO M3 YYACTHUKOB T'PYIIIBI B PEIICHUE pacCMaTpUBAeMOU
poOJeMBI;

MPOSIBJISITE MOTHBAIMIO K Oyayiel mpoeCcCHOHAIBHON e TENbHOCTH
MO0 CIEUATBHOCTSM (PU3UKO-TEXHUYECKOTO MPOQPHIISL.



e [lpoBepsiemble TpeboOBaHUA K pe3ynbTaTaM OCBOEHWSI OCHOBHOW
e oOpasoBatenbHom nporpammbl 10 (knacc)

Kop nposepsie-
MOro pesynbTtaTa

MpoBepsaembie npegMeTHbIE pe3ynbTaTbl OCBOEHMS OCHOBHOM 0Bpa3oBaTenbHON
nporpamMmmbl cpegHero obuiero o6pasoBaHus

10.1

[leMoHCTpupoBaTb Ha Mpumepax pofib U MecTo (OU3MKM B (POPMMUPOBAHUN CO-
BPEMEHHOW Hay4YHOWN KapTUHbLI MUPa, B Pa3BUTUN COBPEMEHHOM TEXHUKM U TEXHO-
NOrNin, B NPaKTUYEeCKON AeATENbHOCTU foaen

10.2

YuntbiBaTh rpaHULbl NPUMEHEHUS U3YYEHHBbIX (U3MYECKUX MoZenen: matepu-
anbHas ToYKa, MHepumanbHas cucTema oTcyeTa, abCornTHO TBEpPOOE Teno,
naeanbHbIi ra3; MOAENN CTPOEHUS Fa3oB, XUOKOCTEN U TBEPAbIX TeN, TOYEeYHbIN
3MEKTPUYECKN 3apaa - NPU peLleHnn puandecknx 3agad

10.3

PacnosHaBaTtb dusnyeckme sisneHms (mpoueccsl) n 06bACHATL UX HA OCHOBE 3a-
KOHOB MEXaHWKW, MOMEKYNAPHO-KMHETUYECKON Teopuu CTPOEeHMS BeLecTBa U
3NEKTPOAVHAMUKA: PaBHOMEPHOE W PaBHOYCKOPEHHOE NPSAMOMVHENHOEe OBVKe-
HVe, cBOBOAHOE NafeHune Ten, ABMXEHUE MO OKPY)KHOCTU, MHepLMs, B3aumoaen-
cTBue Ten; auddysusi, BpoyHOBCKOE ABMXKEHUE, CTPOEHUE XUOKOCTEN N TBEPAbIX
Ten, usMeHeHne obbema Ten npu HarpesaHumn (OxnaxgeHun), TennoBoe paBHO-
Becue, ncnapeHve, KoHgeHcauus, nnasneHne, KpuctTannusauns, Kunexme, Bnax-
HOCTb BO3A4yXa, MOBbILEHWE AaBfieHNs rasa Mnpu ero HarpeBaHuW B 3aKPbITOM
cocyae, CBA3b Mexay napaMeTpamu COCTOSIHUSA rasa B M30npoueccax; afekTpu-
3aums Ten, B3aMmoaencTeue 3apsagoB

10.4

OnucbiBaTb MexaHUYeckoe ABWXEHUE, UCNonb3ys U3nYeckme BeNUYMHbI: KOOp-
AvHaTa, NyTb, NepemMelleHne, CKOPOCTb, YCKOPEHUe, Macca Tena, cumna, MMNynbC
Tena, KMHeTu4Yeckas aHeprusi, noTeHUuManbHas aHeprusi, MexaHudeckasi paboTa,
MeXaHn4Yeckasi MOLLHOCTb; NPV OMMUCaHUW MPaBUMNbHO TpakToBaTb (OU3NYECKUN
CMbICIT UICMONb3YEMbIX BENUYMH, X 0B03HAYEHMS U eaMHULbI, HAXOAUTbL PopMY-
Nbl, CBS3bIBAOLLME AaHHYIO (PU3NYECKYIO BENUYUHY C OPYIMMU BENNYMHAMM

10.5

OnuvcbiBaTb U3y4eHHbIE TEMMOBbIE CBOWNCTBA TEN W TENNOBbLIE SIBNEHUs, UCMOSb-
3y M3nYecKMe BENUYUHLI: AaBrieHue rasa, Temrnepartypa, CpeaHsis KuHeTude-
cKasi SHEPrusi XaoTUYECKOro ABWMKEHMUS MOMEKyr, cpeaHeKkBagpaTUYHas CKOpPOCTb
MOIEKYIN, KONMMYECTBO TENMOThI, BHYTPEHHSA 3Heprusi, paboTa rasa, koacpum-
€HT NONe3HOro AeCTBMS TEMNOBOro ABUraTensi; Npyu onMcaHnM NpaBUMbLHO Tpak-
TOBaTb (PU3NYECKUIA CMBICI UCMOMb3YEeMbIX BEMUYMH, X 0B03HAYEHNUSA U eAUHU-
Ubl, HAXoAUTb POPMYbl, CBA3bIBAOLLME AaHHYIO (DU3NYECKYIO BENUYUHY C APY-
rMMU BENUYUHaM

10.6

OnucbiBaTb MU3YYEHHbIE 3MEKTPUYECKME CBOWCTBA BeELLUECTBA W 3NeKTpuyeckune
SIBNEeHUs (MpoLecchbl), UCNonb3ys U3NYecKMe BENNYUHBI: ANEKTPUYECKUIA 3apsf,
areKTpuYeckoe rore, HanpsbkeHHOCTb Mons, NoTeHumar, pasHOCTb MoTeHuua-
NOB; NPV ONUCaHUW NpPaBUNbHO TPaKTOBaTb (PU3NYECKUIA CMbICH UCNOSIb3yeMblX
BENUYUH, X 0BO3HaYeHWs U eauHWLbI; yKasbiBaTb opMyribl, CBA3blBaloLme
OaHHY0 (PM3NYECKYIO BENNYMHY C APYIMMU BENUYMHAMU

10.7

aHanuanpoBaTb (U3MYEeCcKMe NpoLEecChl U SABMEHUS, UCMONb3ys PU3nyeckme 3a-
KOHbI 1 NPUHLMMBI: 3aKOH BCEMUPHOro TaroteHus, |, Il n 11l 3akoHbl HeloTOHA, 3a-
KOH COXpaHEeHMs MeXaHWYeCKON SHEPrnu, 3aKOH COXpaHeHUs UMNyrbca, MPUHLAM
Cynepnosnumm cun, NpUHUMN paBHONPaBUSA UHepLManbHbIX CUCTEM OTCYETA; MO-
NEeKYNAPHO-KUHETUYECKYIO TEOPUIO CTPOEHWSI BELLECTBA, ra3oBble 3aKOHbI, CBSA3b
cpedHen KMHEeTUYECKON SHeprun TennoBoro ABWXEHUS MOMeKkyn ¢ abCcomntoTHOn
TemnepaTypow, NepBbl 3aKOH TEPMOANHAMUKN; 3aKOH COXPaHEHWs arekTpude-
CKOro 3apsga, 3akoH KyrnoHa; npu 3TOM pasnuyaTb CMOBECHYI (POPMYNMPOBKY
3aKoHa, ero MaTemMaTU4eckoe BblpaXKeHne K ycrnoBus (rpaHuubl, obractu) npu-
MEHMMOCTH




10.8

OBbACHATL OCHOBHbIE NMPUHLUMUMNLI AENCTBUS MalUWH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pasnuyatb ycrnosus nx 6e3omacHOro Ucnonb3oBaHWS B MOBCEAHEB-
HOW XXMN3HU

10.9

BbINONHATE 3KCNEPUMEHTBLI MO MCCNEAOBaHUIO (PU3NYECKUX ABMEHUA U NPOLIEC-
COB C MCMOMb30BaHNEM MPSAMbIX U KOCBEHHbLIX M3MEPEHUI; Npu 3ToM hopmynu-
poBaTb npobnemy (3agayvy) u runotesdy y4ebHOro akcnepmmeHTa, cobupartb ycTa-
HOBKY M3 npeanoxeHHoro obopyanoBaHus, NPoBOAUTb OMNbIT U POPMYNMpPoBaTh
BbIBOObl

10.10

OcyLlJ,eCTBJ'IﬂTb npAMbleé N KOCBEHHble U3MEpPEeHUA (bVISVI‘-IeCKVIX BEJIMYUNH; Npn
3TOM Bbl6|/|paTb onTUMarnbHbIA Ccnocod n3MepeHna n ncnonib3oBatb M3BECTHbIE
MeTOodbl OLLEHKN I'IOFpeLUHOCTeVI VI3MepeHVIl7I

10.11

WccnepoBaTtb 3aBUCUMOCTU MexXay U3NYECKUMWN BENUYMHAMU C UCMONb30BaHU-
eM NpsIMbIX U3MEPEHWIA; NPU 3TOM KOHCTPYMpOBaTb YCTaHOBKY, hukcMpoBaThb pe-
3ynbTaTbl MOMYYEHHOW 3aBUCUMOCTU (PU3NYECKUX BEMUYMH B Buae Tabnuy wu
rpadmkoB, AenaTb BbIBOAbLI MO pe3ynbTaTtaM uccrnenoBaHus

10.12

CobnogaTte npasBuna 6e3onacHoro Tpyda npv MpPoOBEAEeHWW WccnegoBaHui B
pamkax y4ebHOro akcnepmMmeHTa, y4ebHO-uccnegoBaTenbCkon U NPOEKTHOW aes-
TENbHOCTU C WCMONb30BaAHMEM W3MEPUTENbHbBIX YCTPOWCTB M nabopaTopHOro
obopynoBaHus

10.13

PewaTb pacyeTHble 3agadn ¢ SsBHO 3aaHHON (pU3n4ecKon Moaenbio, NCrnonb3ys
dun3nyeckme 3akoHbl M NMPUHLMMBLI, HA OCHOBE aHanusa ycroBusl 3agadn BblOu-
paTb oM3MYeCKy0 MoAerb, BblAenaTb ou3myeckme BeNUUUHbl U hopMynbl, He-
obxoanmble Onsi ee pelleHusi, NMPOBOAUTL pacyeTbl U OLEHMBATb pearibHOCTb
NOSTY4EHHOro 3Ha4YeHUs PU3NYECKON BESTUYUHBI

10.14

PewaTb kayecTBeHHble 3agauyu: BbICTpanBaTb J1IOrMYECKN HENpPOTUBOPEYNBYHO
Leno4Ky paCCY)Kﬂ,eHMVI Cc or|0p0|7| Ha n3y4veHHble 3aKOHbl, 3aKOHOMEPHOCTU U (bl/l-
3n4eckne ABrieHnd

10.15

Wcnonb3oBaTb Npu pelleHun y4ebHbIX 3aad COBpeMeHHble MH(OPMAaLUOHHbIE
TEXHOMNOMMM NS Noucka, CTPYKTYPUPOBaHWS, MHTepnpeTauuM U npeacTaBrneHus
y4ebHON U Hay4yHO-NoNynsipHO MHGOPMaLUKM, MOMYYEHHOW M3 PasnUYHbIX WC-
TOYHWKOB; KPUTUYECKM aHanu3upoBaThb NomnydYaemMyio Hgopmauuto

10.16

MpuBOAMTL MpuUMeEpbl BKMNaga POCCUWACKUX M 3apybexHbIX Y4YeHbIX-(PU3UKOB B
pa3BuTME Haykn, 06bsCHEHME MPOLECCOB OKPYXKaloLEero Mnpa, B pasButme Tex-
HWKU 1 TEXHOIOMNN

10.17

VMcrnonb3oBaTb TEOPETUYECKNE 3HAHUS MO DU3MKE B MOBCELHEBHOWM XWU3HW AN
obecneyeHns GesonacHOCTU MNpu oOpalleHMn ¢ npubopaMyn N TEXHUYECKUMMU
YCTPOWCTBaMW, Asi COXPaHEHUS 300POBbS N COOMIOAEHNST HOPM 3KOJTOrMYECKOro
noBeJeHUs B OKpyKatoLLen cpege

10.18

PabGoTaTtb B roynne C BbIMOJIHEHUEM Pa3JINYHbIX COUMalbHbIX pone|7|, nnaHnpo-
BaTb pa60Ty rpynnbl, paunoHarbHO pacnpenenatb 06513aHHOCTU U nnaHnpoBaTb
0eATeNIbHOCTb B HECTaHOAPTHbLIX CUTYyaUUuAaX, afeKBaTHO OUEeHMBaTb BKIag Kax-
00ro n3 y4aCtHMUKOB rpynnbl B peLlieHune paCCManMBaeMOVI ﬂp06ﬂeMbI

e Tabnuua 14.1

o [lpoBepsiemMble anemeHTbl cogepxanus (10 knacc)

Kop pasge-

Koa npoBep4d- npOBGDHEMbIe ANEeMEHTbI coaepKaHuA




na

eMOoro ane-
MeHTa

®UN3NKA N METOAbI HAYYHOIO NO3HAHNA

1.1

dusuka - Hayka O nNpupode. HayuyHble MeTOabl MO3HAHUA OKpYyXKaloLLle-
ro mvpa. Ponb akcnepumeHTa 1 Teopumn B nNpoLecce No3HaHWst Npupo-
Obl. QKCNepUMEHT B hunsnke

1.2

MopgenupoBaHne huandeckux ABneHnin u npoueccoB. Hay4dHble rmno-
Te3bl. Dnsnyeckne 3akoHbl U Teopun. ['paHULbl NPUMEHUMOCTU PU3N-
yeckux 3akoHoB. [MpuHuMn cooTBeTCcTBUA. Ponb u mecto ¢usnkm B
POpMUPOBAHMM COBPEMEHHOW HAy4yHOMW KapTWHbI MUpa, B MpakTude-
CKOW AeATenbHOCTY Nioaen

MEXAHUKA

2.1

KMHEMATUKA

2.1.1

MexaHunyeckoe aBmxeHne. OTHOCUTENBHOCTb MEXaHUYEeCKOro ABWKe-
Hus. Cuctema otcyeTa. TpaekTopust

MepemelleHue, ckopoCcTb (CpeaHssi CKOPOCTb, MIHOBEHHAsA CKOPOCTh)
N yCKOpeHune MaTepmaanoﬁ TOYKHU, UX NPOeKunn Ha OCU CUCTEMbI KO-
opAvHaT. CrioXeHne nepemeLLeHNiA U CIIOXEHNE CKOPOCTE

PaBHOMepHOE 1 paBHOYCKOpPEHHOE MpAMONMHENHOE ABwkeHune. [pa-
VKN 3aBUCUMOCTU KOOPAMHAT, CKOPOCTW, YCKOPEHWs, NyTn n nepe-
MeLLEeHUss MaTepuarnbHON TOYKU OT BPEMEHM

CsoboaHoe nageHue. YckopeHne cBo6oaHOro naaeHuns

KpuBonuHeriHoe aBwxeHne. PaBHOMepHOe ABMXeHUe matepuaribHOW
TOYKM MO OKPYXXHOCTU. YrnoBas CKOPOCTb, NIMHEeNHasi CKopocTb. [epu-
oA u vactoTta. LleHTpocTpemMuTensHoe ycKkopeHue

TexHun4yeckne YCTpOIZCTBaZ cnnaomMeTp, ABMXeHUe CcHapaaos, LenHblie
N peMeHHble nepenayun

MpakTuyeckme paboTbl. M3aMepeHne MrHoBeHHoWM ckopocTu. Mccnepo-
BaHMEe COOTHOLUEHMS MeXay NyTAMKU, NPOMAEHHBIMU TENOM 3a nocne-
JoBaTenbHble paBHble NMPOMEXYTKM BPEMEHM MPU PaBHOYCKOPEHHOM
OBWKEHUM C Ha4anbHOW CKOPOCTbIO, paBHOW Hym. M3yyeHne gsuxe-
HWS LIaprKa B BA3KOW XUOKOCTU. N3ydeHne aBumxeHus Tena, bpolueH-
HOro ropM3OHTaNbHO

2.2

OVNHAMUKA

2.2.1

MpuHUun oTHocuTenbHocTn Manuned. MNepsbi 3akoH HbtoToHa. Hep-
umnanbHble CUCTEMbI OTCHeTa

2.2.2

Macca Tena. Cuna. MNpuHyun cynepnosuumm cun

223

BTopol 3akoH HbloTOHa Ana maTepuanbHOW TOYKM B MHEepUUanbHOW
cucteme otcyeta (MCO). Tpetuii 3akoH HbloTOHa Anst MaTepuanbHbIX
TOoYeK

224

3akoH BceMupHoro TaroteHus. Cuna TshkecTu. NepBasi kocmuyeckas
ckopocTb. Bec Tena




2.2.5

Cwvna ynpyroctu. 3akoH 'yka

2.2.6 Cwvna TpeHus. Cyxoe TpeHue. Cuna TpeHusi CKOMbXEHUs U cuna Tpe-
Hus nokos. KoacpdpuumeHT Tpenmsa. Cuna conpoTMBNEHUS Npu OBUXe-
HWUM Tena B XWOKOCTW Unu rase
227 MocTynatenbHoe ¥ BpallaTenbHoe ABVMXeHue abCconioTHO TBEPAOro
Tena
228 MOMEHT cunbl OTHOCUTENBLHO OCK BpaleHud. lNnevo cunbl. Ycnosus
paBHoBecus TBepgoro Tena s MCO
229 TexHnyeckMe yCTpOMCTBA: NOALWWMHUKA, OBUXEHUE WCKYCCTBEHHbIX
CMYTHWNKOB
2.2.10 MpakTnyeckue paboTbl. U3yyeHne OBwkeHns Gpycka nO HakNOHHON
NMOCKOCTN NMOA LEWNCTBUEM HeCKONbKux cun. ViccnegoBaHue 3aBucu-
MOCTM CUN YMPYrocTu, BO3HMKAKOLWNX B AePOPMUPYEMON MPYXKMHE U
pesnMHoBOM ob6pasue, OT BenuuuHbl ux gedopmaummn. NccnegosaHue
YCIOBWUI paBHOBECUS TBEPAOrO Temna, MMEIOLLEro OCb BpalleHNs
2.3 3AKOHbI COXPAHEHNA B MEXAHUKE
2.3.1 Mmnynbc matepmanbHOW TOYKKW, CUCTEMbI MaTepuarnbHbIX Tovek. Mm-
nynbC CUMbl U UIAMEHEHWE UMNMYTbCca Tena
2.3.2 3akoH coxpaHeHus nvnynbca B ICO. PeaktuBHoe aBuxkeHue
2.3.3 Pabota cunbl
2.34 MoLHoCTb cunbl
2.3.5 KuHeTnuyeckasa aHeprusi MatepuanbHOM ToYku. Teopema O KMHeTude-
CKOW 3Hepruu
2.3.6 MNoTeHuyunanbHasa aHeprus. MNoTeHunansHaa aHeprna ynpyro aedopmu-
poBaHHON MpyXuHbl. MNMoTeHuManbHas aHeprus Tena BGMM3M NoBepx-
HocTK 3emMnun
2.3.7 MoTeHuManbHble U HenoTeHuManbHble cunbl. CBA3b paboTbl HEMOTEH-
umnanbHbIX CUN C UBMEHEHNEM MEXAHWYECKOW SHEPrnM CUCTEMbI Ten.
3aKOH COXpaHEeHUs MEXaHUYECKON SHEPTUN
2.3.8 Ynpyrvue n Heynpyrne CTofKHOBEHUS
2.3.9 TexHnyeckue ycCTpoWCcTBa: OBWXEHWE pakeT, BOOOMET, Konep, npy-
XWHHbBIA NucToneT
2.3.10 MpakTnyeckue paboTbl. N3yveHne cBA3N CKOpPOCTEW TEMN Mpu Heynpy-
rom yaape. ViccnegoBaHue cBasn paboTbl CUMbl C UIBMEHEHMEM MeXa-
HUYECKOWN 3Heprumn Tena
3 MONEKYNAPHAA ®UN3NKA N TEPMOOVNHAMUKA
3.1 OCHOBbI MONEKYNAPHO-KMHETUYECKOW TEOPUM
3.1.1 OCHOBHbIE MONIOXEHUA MOJSIEKYNSAPHO-KMHETMYECKOW Teopun. bpo-

yHOBCKoe aswmxkeHue. Ouddysnsa. Xapaktep ABMXKEHUS U B3auMoaen-
CTBWS 4YacTuL, BeLlecTBa




Mogenu cTpoeHusi ra3oB, XXMOKOCTEN M TBepAbIX Ten U O0ObACHEeHue
CBOWNCTB BeLLecTBa Ha OCHOBE 3TUX MoAenewn

3.1.3 Macca monekyn. KonudecTtBo BellecTsa. lNoctosHHas Asoragpo

3.14 Tennosoe paBHoBecue. TemnepaTtypa n ee nsmepexue. lkana tem-
nepatyp Llenbcus

3.1.5 Mogenb wugeanbHoro rasa. OCHOBHOE YypaBHEHME MOIEKYMSPHO-
KMHETUYECKOW Teopun ngeansHoro rasa

3.1.6 AbcontoTHaa TemnepaTypa Kak Mepa cpefHen KUHETUYECKON dHeprum
TENMoBOro ABMXeHUsA vyactuy rasa. Lkana temnepatyp KenbBrHa

3.1.7 YpasHeHuve KnanenpoHa - Mengeneesa. 3akoH [JanbToHa

3.1.8 [a3oBble 3aKkoHbl. M3onpouecchbl B ungeanbHOM rase ¢ NOCTOSHHbLIM
KONMM4eCcTBOM BeLLleCcTBa: U3oTepMa, u3oxopa, nsobapa

3.1.9 TexHndeckne ycTponcTBa: TepmomMeTp, bapomeTp

3.1.10 MpakTnyeckue paboTbl. ViamepeHne macchl BO3gyxa B KIAcCHOW KOM-
HaTe. VccnegoBaHve 3aBMCUMMOCTU MeXAy napameTpamMu COCTOSHUSA
paspexeHHOoro rasa

3.2 OCHOBbI TEPMOANHAMWKNA

3.2.1 TepmoanHamuyeckass cuctema. BHYTpeHHAS sHeprus TepMoauHamu-
4YeCKOW CUCTEMBI U CMOCOOLI €€ U3MEHEHNS

3.2.2 KonunyecTtBo TennoTbl n paboTa. BHYTpeHHsIA 3Heprusi 04HOATOMHOIO
naeanbHOro rasa

3.2.3 Buabl Tennonepepauun: TeNnonpoBOAHOCTb, KOHBEKLMS, U3My4vyeHue.
TennoemkocTb Tena. YgenbHas TennoeMKoCcTb BellecTBa. Pacuer
KonmnyecTBa TENMOThI Npy Tennonepenaye

3.24 MepBbIt 3akOH TepmoauHamuku. NMpuMeHeHMe nepBOro 3akoHa Tep-
MoOUHaMKKn K nsonpoueccaM. I'padmyeckas nHTepnpetaumsa paboThbl
rasa

3.25 Tennosble MawwuHbl. MNpUHUKUNBI AEACTBMS TEMNMOBLIX MalUvH. [peob-
pa3oBaHUA 3HEpPruv B TENOBbLIX MaliMHaX. KosdduumeHT nonesHoro
nencteus (ganee - KMNA) rennoson mawmHel. Linkn KapHo u ero KMg

3.2.6 BTopow 3akoH TepMoaMHamuki. HeobpaTMmMocCTb NpoLeccoB B NpUpo-
ne. TennoBble gsuratenu. Jkonornveckme npobrembl TENosHepre-
THIKM

3.2.7 TexHn4YeckMe yCTpOWCTBA: ABWUraTenb BHYTPEHHEro cropaHusi, ObiTo-
BOW XONOAUNbHUK, KOHAULMOHED

3.2.8 MpakTnyeckue paboTbl. UiamepeHne yaensHON TennoemMKOCTH

3.3 ArPEFATHBIE COCTOAHUA BELWWECTBA. ®A30BbLIE NMEPEXOAbI

3.3.1

Mapoo6pasoBaHne n KoHaeHcauus. VicnapeHve n knneHue. YaenbHas
TennoTa napoobpasoBaHusa. 3aBUCUMOCTb TEMMEpPAaTypbl KUMEHUST OT
JaBneHus




3.3.2

AbBconioTHas M OTHOCUTerNbHas BIaXHOCTb BO3Ayxa. HacbiWweHHbINn
nap

3.3.3 Teeppoe Teno. Kpucrannuyeckne n amopdHble Tena. AHU3OTpoNus
CBOWCTB KpucTtannos. XKnakue kpuctansbsl. CoBpeMeHHbIe MaTepuansl

3.34 MnaBneHve n kpuctannuaauud. YaenoHasa tennota nnasneHuns. Cyo-
nMvauusa

3.3.5 YpaBHeHue TennoBoro 6anaHca

3.3.6 TexHunyeckne yCTPOWCTBA: MMrPoOMETP M MNCUXPOMETP, KarnopumeTp,
TEXHOMOrMM MOMy4YeHUs COBPEMEHHbIX MaTtepuanos, B TOM u4ucne
HaHomaTepuanoB, U HAHOTEXHOMOru

3.3.7 MpakTnyeckue paboTbl. U3amepeHne BNaxxHOCTV BO3dyxa

4 OJIEKTPOOMHAMKWKA
41 OINEKTPOCTATUKA

411 OnekTpusauusa Ten. AnekTpuvecknin 3apsd. [1Ba Buaa aneKkTpuyecknx
3apanos

4.1.2 MpoBOOHUKM, ANINEKTPUKN U NONYNPOBOAHMKN

41.3 3aKoH cCoxpaHeHMs1 3aNeKTpUYecKoro 3apsaaa

41.4 B3anmogencTsume 3apsgos. 3akoH KynoHa

41.5 OnekTpuyeckoe none. HanpskeHHOCTb anekTpudeckoro nons. MNpuH-
uun cynepnosvumu. JIMHUKU HaNPS>XKeHHOCTU NeKTPUYEeCKoro nonsg

41.6 Pabota cun anektpoctatudeckoro nons. lNoteHuywan. PasHocTb no-
TEeHUManos

41.7 [NpoBOOHUKN N ANSNEKTPUKM B MOCTOSAHHOM 3NeKTpuieckom none. Au-
anekTpuyeckasi NPOHULAeMOCTb

41.8 OnekTpoeMkocTb. KoHaeHcaTop. OneKkTpOeMKOCTb MNIIOCKOro KOHAEH-
caTopa. QHeprus 3apsKeHHOro KoHaeHcaTopa

41.9 TexHnyeckne yCcTponCTBa: ANEKTPOCKON, ANEeKTPOMETP, ANeKTpocTaTu-
yeckasd 3aluuTa, 3a3emiieHMe 3neKTponpubopoB, KOHAEeHcaTop, Kce-
POKC, CTPYWHbIA NPUHTEP

41.10 MpakTnyeckue paboTbl. U3MepeHne anekTpoemMKOCTM KOHAeHcaTopa

4.2 MOCTOAHHbLIV SNEKTPUYECKMIN TOK. TOKM B PA3NNYHBIX CPEOAX

4.2 1 YcnoBus CywecTBOBaHUS NMOCTOAHHOIO 3NeKTpuyeckoro Toka. ctou-
HUKM ToKa. Cuna Toka. [NMoCTosAHHbIN TOK

4.2.2 HanpsbkeHune. 3akoH Oma gns yydacTka uenm

4.2.3 OnekTpuyeckoe CONpoTUBNEHME. YOEnbHOE COMpOTMBIEHNE BeLLe-
cTBa

4.2.4 MocnepoBaTtenbHoe, napannenbHoe, CMEeLlaHHOE COedWHEHME Mpo-

BOAHWNKOB




425 PaboTta anektpunyeckoro Toka. 3akoH [xoyns - JleHua

4.2.6 MOLLHOCTb 9NEKTPUYECKOro ToKa

427 anekTpoasmxylaa cuna (ganee - 94C) n BHyTpeHHee conpoTuBIe-
HMe UcTovHuKa Toka. 3akoH OMa anga NonHom (3aMKHYTOWN) anekTpuye-
ckon uenn. KopoTtkoe 3amMmblkaHne

4.2.8 OneKTpoHHas MPOBOAMMOCTbL TBEPAbIX MeTarnoB. 3aBUCUMMOCTb CO-
NPOTUBIIEHNSA METaroB OT TeMnepaTtypbl. CBEPXNPOBOAMMOCTb

4.2.9 OneKkTpUYecKMin Tok B Bakyyme. CBOMNCTBA SMNEKTPOHHbLIX MY4YKOB

4.2.10 MonynpoBogHukn. CobcTBEHHAsA M NpuMMecHas MPOBOAMMOCTb MOMy-
nposoaHukoB. CBowcTBa p-n nepexoga. NonynposBogHukoBble Npubo-
pbl

4.2.11 OnNeKTPUYECKNA TOK B 3NEKTPONUTax. ANekTponuTnyeckas guccouma-

umsl. AnekTponus

4212 OnekTpnyeckMn Tok B raszax. CaMoCTOSATENbHbLI U HECAaMOCTOATE N b-
HbIn pa3psa. PasnunyHble Tunbl camocTosATeNbHOro pa3psaa. MonHus.
Mna3sma

4213 TexHnyeckue ycTponcTBa: amnepMeTp, BOMbTMETP, peocTaT, UCTOu-

HWKW TOKa, 3NeKTpoHarpeBaTesfibHble NPUOOpbI, 3MEKTPOOCBETUTENMb-
Hble NPMBOpPbLI, TEPMOMETP COMPOTMBIIEHNS, BaKyyMHbIA A0, TEpPMU-
CTOpbI M hOTOPE3UCTOPbI, NONYNPOBOAHUKOBLIA ANOA, rarnbBaHMKa

4214 MpakTnyeckue paboTbl. MI3yyeHre cMeLLaHHOro CoeqMHEHNS pe3ncTo-
poB.

M3mepeHre 3C ncTovHMKa Toka U ero BHYTPEHHEro ConpoTUBEHMS.
HabnogeHve anekTponumaa

e Tabnuua 14.2

(] HPOBepHeMbIe Tpe6OBaHI/IFI K pe3yfibTataM OCBOEHUA OCHOBHOW

e obpasoBaTenbHoM Nnporpammbl (11 knacc)
[ ]

Kon npoBepsie- | [NpoBepsiemble NpeaMeTHbIe pe3yrbTaThl OCBOEHNS OCHOBHOW 0Gpa3oBaTenbHOM
MOro pesynbrarta nporpaMmmbl cpegHero obwero obpasoBaHust

11.1 [eMmoHCcTpupoBaTb Ha npumepax posib U MecTo du3nkn B OPMUPOBAHUN CO-
BPEMEHHOM Hay4YHOWM KapTUHbI MMpa, B Pa3BUTUN COBPEMEHHON TEXHUKM U TEXHO-
NOrnn, B NPakTUYECKON AeATENbHOCTU N0AEN, LENoCTHOCTb U eQUHCTBO (hu3u-
YeCKOWN KapTUHbI MUpa

11.2 YuntelBaTb rpaHuLbl NPUMEHEHNSA U3YYEHHbIX PU3UYECKUX MOoeNen: TOYEUHbIN
ANEeKTpUYEecKUn 3apsf, saepHas mMofernb aToMa, HYKMOHHas MoAernb aTOMHOro
aapa npu peLleHun pusnyecknx 3agad

11.3 PacnosHaBaTb dusnyeckue siBneHnst (mpouecchl) n 06BbACHATbL X HA OCHOBE 3a-
KOHOB 3/1EKTPOAVHAMUKN U KBAHTOBOW (PU3MKKU: 3neKTpuyeckasi NpoBOAUMOCTb,
TENNOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOe OeCTBUS TOKa, B3anMoaencTeme
MarHuToB, 3NEKTPOMArHUTHast MHOYKUMS, OEACTBME MarHWTHOrO Mons Ha npo-
BOOHVWK C TOKOM W OBWXYLLMIACS 3apsifl, 3NEKTPOMarHUTHbIe konieGaHns 1 BOSHbl,
NpPSIMONMHENHOE pacnpoCTpaHeHWe CBETA, OTpaXeHWe, NpenomieHne, nHtepde-
peHuus, andpakuus 1 nonsipusauns ceeta, aucnepcust ceeta, PoToanekTpuye-




ckun adhdpekT (hoToachbdekT), cBETOBOE AaBneHne, BO3HUKHOBEHNE NMMHENYATOro
cnekTpa aToma BOAOpOAa, eCTECTBEHHAs U UCKYCCTBEHHAs pagMoakTUBHOCTb

OnucbiBaTh U3ydeHHblE CBOWCTBA BeLLECTBA (3MeKTpu4eckme, MarHUTHble, ONTU-
Yyeckue, SMeKTPUYECKY0 NPOBOAMMOCTb PasfnUYHbIX Cpea) U 3NeKTPOMarHuTHble
sIBNeHns (nmpouecchl), NCnosb3ysa prsmdeckne BENNYMHDI: SNIEKTPUYECKUI 3apsia,
cuna TOKa, SfIEKTPUYECKOE HanpsiKeHWe, 3NMeKTPUYEeCKOe COMNPOTMBIIEHME, pas-
HoCTb noTeHuunanos, JC, paboTa Toka, UHAYKUNS MarHUTHOro nond, cuna Am-
nepa, cuna JlopeHua, UHOYKTUBHOCTb KaTyLLKW, SHEPIrUS SNEKTPUYECKOoro u mar-
HUTHOrO nornen, nepuoa 1 YactoTta konebaHun B konebartensHOM KOHTYpe, 3apsag
M cuna Toka B NpoLecce rapMOHMYECKUX ANEKTPOMarHMTHbIX konebaHun, gokyc-
HOe paccTOsiHME W OMTUYEeCKasl cuma fWH3bI; NPU ONUCaHUK NPaBUMbHO TPaKTo-
BaTb (OM3NYECKUIA CMBICIT UCMONb3YEMbIX BEMMYUH, UX 00603HAYEHUS U eaUHULbI;
ykasbiBaTb 0OpPMYribl, CBSA3bIBAOLLME AaHHYK (PU3NYECKYIO BENNYMHY C OPYTMMU
BENUYNHAMM

11.5

OnucebiBaTe M3y4YeHHbIE KBAHTOBbLIE SIBIIEHUS M NPOLECCHhl, UCNONb3ysa dusnye-
CKME BEIIMYMHBI: CKOPOCTb 3MEKTPOMAarHWTHbIX BOMH, AfMHA BOMHbI U 4actoTa
CBeTa, 3Heprusa n umnynbc OTOHa, Nepuog nonypacnaga, 3Heprusi CBA3n aTtom-
HbIX SiAep; NPy ONUCAHUKN NMPaBUMNBHO TPAKTOBATb (PM3NYECKUIA CMbICIT UCMOMb3Y-
€MbIX BENUYUH, X 0603HaYeHNss N eQuHULbI; YKasbiBaTb pOpMyIbl, CBS3blBat0-
LMe OaHHYH OM3NYECKYI0 BENUYMHY C APYTMMU BENMYUHAMMW, BbIMUCNATL 3HAYe-
HUe PU3NYeCKon BESNTUUYUHDI

AHanuanpoBatb (pmanyeckne npouecchl U ABAEHUs, UCNoNb3ya dusnyeckne 3a-
KOHbl 1 MpuHUMNbI: 3akoH Oma, 3aKkOHbl MOCneaoBaTeNbHOro M napannenbHOro
COeUHEeHNs NPOBOOHUKOB, 3akoH [bxoynsa - JleHua, 3akoH 3neKTpOMarHUTHOW
WMHAOYKUUK, 38KOH NPSMOSIMHENHOrO pacnpocTpaHeHUsi CBeTa, 3aKOHbl OTPaXeHus
CBeTa, 3aKOHbI NPeNoMIieHns cBeTa, ypaBHeHne SNHWTeNHa aAns oToaddekTa,
3aKOH COXpaHEeHUs1 3HEepPruu, 3aKOH COXPaHEeHUs UMMynbca, 3aKOH COXpaHeHus
ANEeKTPUYECKOro 3apsaa, 3aKkOH COXpaHeHNs MaccoBOro Yucna, noctynatel bopa,
3aKOH paguoaKkTMBHOrO pacnaja; npu 3aToM pasnuyatb CIOBECHYI0 (hOPMYNNpoB-
Ky 3aKoHa, ero MaTemaTuyeckoe BbIpaXeHue u ycnosus (rpaHuupbl, obnactu)
NPUMEHNMOCTU

Oﬂpeﬂ,e]’lﬂTb HanpasrieHne BeKTopa UHOYKUUU MarHMTHOro nond npoBOAHUKa C
TOKOM, CUIbl AMHepa n cunbl J'IopeHLl,a

CTponTtb 1 onucbiBaTb M30bpaxeHne, co3gaBaemMoe MNIIOCKUM 3epKarnom, TOHKOMN
NNH30M

BbINonHATL 3KCNEPUMEHTbLI MO UCCNEeAoBaHMI0 (U3UYECKUX ABIMEHWIA U npolec-
COB C MCMOMb30BaHWEM MPSIMbIX Y KOCBEHHbIX U3MEPEHWI; NpU 3TOM POPMYnu-
poBaTb NpoGnemy (3agady) v runotesy yyebHoOro akcnepumeHTa, cobupaTtb ycTa-
HOBKY M3 NpeanoXeHHOro oGopyaoBaHus, NPOBOAWTb OMbIT U (DOPMYNUPOBaTh
BbIBOAbI

11.10

OcyLLl,eCTBJ'IﬂTb npAaMble N KOCBEHHbIE U3MEPEHUA (*)M3I/I‘-IeCKI/IX BEINNYUH; npu
3TOM Bbl6|/|paTb onTUMmarnbHbIA cnocob n3MepeHuna n ncnonib3oBatb M3BECTHbIE
MeTOodbl OLIEHKN FIOFpeLIJHOCTel7| M3MepeHI/IIZ

11.11

MCCﬂeAOBaTb 3aBNCUMOCTU CbI/ISI/IHeCKI/IX BENMMYNH C UCNOJSib30BaHMEM MNPAMbIX
N3MepEeHuii; Npyu 3TOM KOHCTPYMpPOBATb YCTAHOBKY, (QMKCMPOBaTb pe3ynbTaThbl
MONy4eHHON 3aBMCUMMOCTN (PU3NYECKMX BENUYMH B BuAe Tabnuvy u rpadukos,
JenaTtb BbIBOAbI MO pe3yrnbTaTam UccnegoBaHus

11.12

Cobniogate npaBuna 6e3onacHoro Tpyga npu NpoBEeAEHUW uccnenoBaHuin B
pamMkax y4ebHOro akcnepvmMeHTa, y4ebHo-1ccneaoBaTenbCKON U NPOEKTHON Aest-
TENbHOCTU C WUCMONb30BAHMEM W3MEPUTESNbHBIX YCTPOWCTB M nabopaTopHOro




obopynoBaHusi

11.13

Pelwwatb pacyeTHble 3a4auv C ABHO 3adaHHOW (PMU3NYECKON MOAENbIO, UCMOSb3Ys
husnyeckme 3aKkoHbl U MPUHLMMLI; HA OCHOBE aHanu3a YCroBWUs 3adayn BblOu-
paTb (pU3nyeckylo MoAesb, BblaensaTb dousmyeckne BenuUnHbl U hOpMyIbl, He-
obxoaumMble ANl ee pelleHusi, NPoBOAWUTL pacyeTbl U OLEHMBaTb pearlbHOCTb
NOSyYEHHOro 3Ha4eHns PU3NYECKON BENUYMHDI

11.14

PewaTtb kayecTBeHHble 3aJayu: BbICTPaMBaTb JIOMMYECKM HENPOTUBOPEYMBYIO
LienoYyKky pacCy>KOeHWuid ¢ ornopoii Ha U3y4YeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U u-
3UYecKkme ABMeHUs

11.15

VMcnonb3oBaTtb Npu pelueHun yd4ebHbiX 3agad COBpeMEHHble MHOPMALUNOHHBbIE
TEXHOMNOrMn Ans noucka, CTPYKTYPUpOBaHUSA, UHTepnpeTaunm 1 npeacraBneHns
y4yebHOM M HayyHO-MOoMNynsapHOM MHOPMaLMKU, NOMYYEHHOW W3 PasfUYHbIX UC-
TOYHUWKOB; KPUTUYECKN aHanM3npoBaTh Nony4yaemyo MHopMauuio

11.16

00BACHATb npUHUUNbI OEeNCTBMS MaLUWH, I'Ipl/l60pOB N TEXHUYECKUX yCTpOVICTB;
pasnnyaTtb ycrnosua nx ©e30nacHOro UCnosnb30BaHUs B NOBCEAHEBHOM XXN3HU

11.17

MpvBOAUTL MPUMEPbLI BKMaga POCCUUCKUX W 3apyDeEXHbIX Y4YeHbIX-(DU3UKOB B
pa3BUTUE Hayku, B OObACHEHME MPOLIECCOB OKpYXKalollero mupa, B pasBuTHe
TEXHUKU N TEXHOSIOTUI

11.18

Mcnonb3oBaTb TeopeTn4yeckme 3HaHua no (*)I/I3I/IKe B I'IOBCGJJ,HGBHOIZ XKNU3HU OnNA
obecneyeHns BesonacHocTu npu obpalweHun ¢ npubopamm U TEXHUHECKUMMU
yCTpOIZCTBaMI/I, Ona coxpaHeHuda 300poBbA U COﬁJ‘IlO,D,eHI/Iﬂ HOPM 3KOJIorm4yeckoro
noBeJeHUs B OKpyatoLLen cpefe

11.19

PaboTtaTb B rpynne c BbINOMHEHMEM Pa3fNUYHbIX COLMAnNbHbIX PONen, nrnaHnpo-
BaTb paboTy rpynnbl, paunoHanbHO pacnpeaenstb 0653aHHOCTU U MaHMPOoBaTh
[EATENbHOCTb B HECTAHAAPTHbLIX CUTyaLusiX, afeKBaTHO OLEHMBATb BKNaA Kax-
[0ro U3 y4aCTHUKOB rPynnbl B pELLEHNE paccMaTpuBaeMol npobnemsi

e Tabnuua 14.3

o [lpoBepsieMble aneMeHTbl cogepxaHus (11 knacc)

Kog pasge-
na

Kop nposeps- [MpoBepsemble aneMeHTbl cogepKaHnst
eMoro ane-
MeHTa

SNEKTPOONHAMWKA

4.3

MATHUTHOE NOJIE. SNEKTPOMATITHNTHAA NHOYKUNA

4.3.1 [NocTosAAHHbIE MarHuTbLl. BaanmopencTeme NoCTOAHHbIX MarHUTOB

4.3.2 MarHutHoe none. Bektop MarHUTHOM MHAYKUMKW. MprHUMN cyneprnosu-
unn. JIMHMM MarHUTHOM MHAYKUMK. KapTuHa NUHWUA MarHUTHOW MHAOYK-
LM NONSA NOCTOSIHHbIX MarHUTOB

43.3 MarHuTHoe none nNpoBoAHMKa ¢ TOKOM. KapTuHa nuHuiA nonsa AnVHHO-
ro NPSMOro NMPOBOAHMKA M 3aMKHYTOrO KOMbLEBOro MPOBOAHMKA, Ka-
Tywku ¢ Tokom. OnbIT OpcTtega. BaavmmoaencTeme npoBOAHMKOB C TO-
KOM

4.3.4 Cwvna AMnepa, ee Moaynb 1 HanpasneHne




4.3.5

Cuna JlopeHua, ee moaoynb u HanpasneHue. [1BnxKeHne 3apsikeHHON
YacTuubl B OAHOPOAHOM MarHMTHOM none. Pabota cunbl JlopeHua

4.3.6 fBneHne anekTpoMarHMTHON MHOYKLUNN

4.3.7 [MoTok BekTOpa MarHUTHOM MHOYKL MM

4.3.8 O[0C nHAayKumn. 3aKoH aNeKTpoMarHUTHoM nHaykumm dapages

4.3.9 Buxpesoe anektpuyeckoe none. 34C nHAyKUUM B NPOBOAHMKE, ABM-
XyLlemcsi noctynaTensHO B O4HOPOAHOM MarHUTHOM none

4.3.10 Mpaswuno JleHua

4.3.11 MHAOyKTMBHOCTL. SABneHne camouHgykuumn. 34C camonHaykumum

4.3.12 OHeprnst MarHUTHOrO NOMst KaTYLUKW C TOKOM

4.3.13 OnekTpoMarHnTHoe nore

4.3.14 TexHnyeckMe yCTpOMCTBA: MOCTOSHHbIE MarHUTbl, 3NEKTPOMarHUTHl,
3NeKTpoABUraTesb, YCKOPUTENN 3MEMEHTapHbIX 4acTuy, WMHOYKUWMOH-
Hada neyb

4.3.15 MpakTnyeckue paboTbl. I3ydeHne MarHUTHOrO Mosis KaTyLIKXM C TOKOM.
ViccnepoBaHvne OeWCTBUSI MOCTOSIHHOTO MarHuTa Ha pamKy C TOKOM.
VccnenoBaHve SiBNEHUs1 3NeKTpOMarHUTHON MHAYKUUN

5 KONEBAHUA 1N BOJIHbI
5.1 MEXAHWYECKUNE N SNEKTPOMAIHUTHbBIE KOJIEBAHNA

51.1 KonebaTenbHas cuctema. CBobogHble konebaHus. MapmoHunyeckue
konebanus. MNMepuog, yacTtoTta, amnnuTtyaa u asa konebaHmn

51.2 MMPYXMHHBIN MasATHUK. MaTeMaTnyeckuii MasTHUK

51.3 YpaBHeHMe rapmoHunyeckux konebaHun. KnHematumdeckoe u gnHamu-
yeckoe onucaHue konebaTensHOro ABMXEHMUS

514 MpeBpalleHne 3HePrnn Npu rapMoHNYecknx konebaHusix. CesA3b am-
NUTYObl KoNnebaHnm NCXOOHOW BEMMYUHBI C aMNnTygamu kornebaHuin
€€ CKOPOCTU N YCKOPEHUS

51.5 KonebatenbHbii KOHTYp. CBOOOAHbIE 3MEKTPOMArHUTHbIE KonebaHus
B naeanbHOM konebaTenbHOM KOHTYpe. AHanorns Mexgy mexaHude-
CKUMW 1 3NEKTPOMarHnTHbIMK konebaHuammn. dPopmyna TomcoHa

5.1.6 3aKOH COXpaHEeHUs 3Heprum B ngeanbHOM korebdaTernibHOM KOHTYype

51.7 BblHy)XeHHbIEe MexaHuyeckue konebaHusi. Pe3oHaHc. Pe3oHaHcHas
KpuBas. BelHyXaeHHbIE 3reKTpoMarHMTHble KonebaHus.

5.1.8 MepemeHHbIN TOK. CMHycoMaanbHbI MEPEMEHHbIV TOK.

51.9 MoLHOCTb NnepeMeHHOoro Toka. AMNNUTYAHOE U AeNCTBYyloLLee 3Have-
HMe CUnbl TOKa U HaNPsXXeHUs

5.1.10 TpaHcdopmatop. NMponssBoacTeo, nepegada u NnotTpedbrneHne anekTpu-

yeckon QHEprun. Jkornornyeckue PUCKM NMpn NpoOn3BOACTBE 3NEeKTpu-




yeckor sHeprum. KynbTypa MCNOMNb30BaHUSA 3MEKTPO3HEPrMM B NnoBce-
JHEBHOWM XN3HU

5.1.11 TexHnyeckue ycTponcTBa: cerncmorpadd, SMneKTpU4eckuii 3BOHOK, Nu-
HWUW anekTponepenad

51.12 MNpakTnyeckne pabotbl. ViccnegosaHne 3aBUCMMOCTY Nepuoga ManbixX
konebaHui rpysa Ha HATK OT ANWHbI HATU U Macchl rpy3a. Viccnenosa-
HMWEe NepemMeHHOro Toka B Lenu M3 nocnefoBaTeribHO CoefMHEHHbIX
KOHAeHcaTopa, KaTyLKu U pe3ncTopa

5.2 MEXAHWYECKUNE N SJNIEKTPOMAIHUTHbBIE BOJIHbI

5.2.1 MexaHu4yeckue BOMHbI, YCroBus pacnpocTpaHeHus. [lepuoa. Cko-
pPOCTb pacnpocTpaHeHnsa 1 AnnHa BorHbI. [onepeyHsie n NpoaonbHbIe
BOMHbI

5.2.2 UHTepdepeHumns n gudpakumns MexaHN4eCcKnx BosH

5.2.3 3Byk. CkopocTb 3ByKa. [poMKoCTb 3ByKa. BbicoTa ToHa. Tembp 3Byka

5.2.4 OnNeKTPOMarHUTHbIE BOJHbI. YCMOBUS W3NYYEHUS 3NEKTPOMarHUTHbIX
BONH. B3aumHas opveHTauus Bektopos E, B u VU B anekTpomarHnTHom
BOIMHe B BaKyyme

5.25 CBoncTBa 3NEKTPOMarHUTHbIX BOJH: OTpaXkeHue, npenomneHve, no-
napusaums, gndpakums, nHtepdepeHums. CKopoCTb 3neKTpoOMarHmT-
HbIX BOMH

5.2.6 Lkana anekTpoMarHUTHbIX BOMH. [lpMMeHeHue 3neKTPOMarHUTHbIX
BOJTH B TEXHUKE U BbITY

5.2.7 MpuHUMNbl paguoceasn u TeneeBuaeHus. Pagvonokauus. OnekTpo-
MarHUTHOe 3arpsa3HeHne oKpyxatollen cpebl

5.2.8 TexHnyeckne yCcTpoMCTBa: My3blKarbHble MHCTPYMEHTLI, YIbTpasByKo-
Bas AMarHocTvka B TEXHMKe WU MeauuuHe, pagap, paguornpuemHuk,
Tenesm30p, aHTeHHa, TenedoH, CBY-neyb

5.3 ONTUKA

5.3.1 lMNpamonuHenHoe pacnpocTpaHeHue cBeTa B ogHOpoAHOM cpeae. Jlyy
cBeTa

5.3.2 OTpaxeHue cBeTa. 3akoHbl OTpaxeHusi ceBeTa. [locTpoeHne n3obpa-
XXEHWI B NNOCKOM 3epkarne

5.3.3 MpenomneHve ceeTa. 3akoHbl NpenomneHnst ceeta. AGCOMNOTHbIN Mo-
KasaTenb NpenomsieHns

5.3.4 MonHoe BHYTpeHHee oTpaxeHue. [NpeaernbHbIN Yron MOfHOro BHYT-
PEHHErO OTPAXEHUS

5.3.5 Hucnepcus ceeta. CnoxHbl coctaB 6enoro ceeTa. LiBet

5.3.6 Cobupatowme n pacceuarowime InuH3bl. ToHkas nuH3a. PokycHoe

paccTosiHME M OMTMYecKasi cuna TOHKOWM NUH3bI. [locTpoeHne nsobpa-
XeHuIn B cobumpalwmux u paccemBawwmx nMH3ax. dopmyna TOHKOMN
NWH3bL. YBENNYEeHne, JaBaeMoe JNMH30M




5.3.7

Mpenensi NPUMEHUMOCTU reOMETPUYECKON OMNTUKN

5.3.8 WHTepdepeHumnsa ceeta. KorepeHTHble UCTOYHWMKM. YCNoBWUsi Habmto-
OEeHMS MaKCMyMOB Y MMHMMYMOB B MHTEP(EPEHLIMOHHON KapTUHE OT
OBYX CMHA3HbIX KOrepEeHTHbIX MCTOYHUKOB
5.3.9 Oudpakumsa ceeta. dudpakumoHHasa pelueTtka. Ycnosne HabnwogeHus
rMaBHbIX MakCMMYMOB NpU NageHnn MOHOXPOMAaTUYECKOro cBeTa Ha
ONPaKLMOHHYIO peLleTky
5.3.10 MNonapusaumns ceeta
5.3.11 TexHnyeckue ycTponcTBa: ouvku, nyna, dotoannapar, NpOoeKUMOHHbIN
annapar, MUKPOCKOM, TeNneckorn, BONTOKOHHasi ONTuKa, AudpakumMoHHas
peLleTka, nonspous
5.3.12 MpakTnyeckne paboTtbl. N3amepeHue nokasatens npenomnexHus. Wc-
cnefoBaHMe CBOMWCTB M300pakeHnn B nvMH3ax. HabniogeHvwe aucnep-
cum cBeTa
6 QNEMEHTbI CMELMANBHON TEOPUN OTHOCUTENBHOCTW
6.1 paHunubl MPUMEHMMOCTM KracCcuyeckom mexaHuku. [locTtynatbl Teo-
pUM OTHOCUTENBbHOCTU: MHBAPUAHTHOCTb MOAYNSA CKOPOCTU CBETa B
BaKyyMme, NMPUHLMM OTHOCUTENBHOCTN SNHLITEHA
6.2 OTHOCUTENBHOCTL OJHOBPEMEHHOCTU. 3aMedrneHne BpeMEeHW U Co-
KpalleHue OSnHbI
6.3 OHeprusi u nMnynsc cBoO6OAHON YacTULbl
6.4 CBsA3b Macchl C 3Heprven n NMnynbcom cBo60AHON YacTulbl. QHeprus
nokosi cB060aHOM YacTuLbI
7 KBAHTOBAA ®UN3UKA
7.1 QNEMEHTbLI KBAHTOBOW OMNTUKA
711 ®oToHbl. Dopmyna [lMnaHka cBA3W 3Heprun ¢OTOHA C ero 4acToTOW.
OHeprvs n umnynbc oToHa
7.1.2 OTtkpbiTvEe n uccnegoBaHme oToadpdekta. OnbiThl A.l'. CToneTtosa.
3akoHbl hoToadhdekTa
71.3 YpaBHeHve JrHWTeNHa Ana dotoaddekTa. "KpacHasa rpaHuua" do-
ToadhdhekTa
7.1.4 HasneHue ceeta. OnbiThl .H. Jlebenera
7.1.5 XnMmmnyeckoe OencTeme ceeta
7.1.6 TexHudeckue ycTponcTtBa: OTO3ANeMeHT, doToaaTuuK, COMHeYHasd
b6aTapesi, ceeToamon
7.2 CTPOEHWME ATOMA
7.21 Mogenb atoma TomcoHa. OnbiTbl Pe3epdopga no mccnenoBaHuio
CcTpoeHus atoma. [NnaHeTapHast Mogens aToma
7.2.2 Moctynatbl Bopa. N3nyyeHne n nornoweHne poToHOB Npu nepexone




aTomMa C OOHOro YpOBHSI 3Hepruu Ha apyron. Bugsl cnektpos. CnekTp
YPOBHEN 3Heprum atoma Bogopoaa

7.2.3 BonHoBble cBoicTBa 4Yactuy. BonHbl e Bpownns. KopnyckynsipHo-
BOMHOBOM Ayanuam. [Andpakuusa aNekTpoHOB Ha KpucTannax

7.2.4 CnOHTaHHOE 1 BbIHY)XAEHHOE U3nyyYyeHne. YCTPOMCTBO U NPUHLUMN pa-
60Tl Nasepa

7.2.5 TexHn4YeckMe yCTpOWCTBA: CMeKTpanbHbI aHanus (cnekrpockon), na-
3ep, KBaHTOBbIN KOMMbIOTEP

7.2.6 MpakTnyeckue paboTel. HabnogeHve nuHenyaToro cnekrpa

7.3 ATOMHOE AQPO

7.3.1 MeToabl HabnAeHMA U perncTpaumm anemMeHTapHbIX YacTuy,

7.3.2 OTkpbiTMe paguoaktTuBHocTU. OnbiTel Pe3epdopaa no onpeaeneHuto
CcOoCTaBa paaMoakTMBHOrO manydeHus. Ceornctea anbda-, 6eta-, ram-
Ma-nsny4vyeHus. BnvsaHue pagnoakTMBHOCTY Ha XMBbIE€ OPraHn3mbl

7.3.3 OTKpbITUE MPOTOHA M HeWTpoHa. HyknoHHast mogenb agpa lenseH-
Gepra - NBaHeHko. 3apsa agpa. MaccoBoe 4ncno sagpa. Msotonel

7.3.4 Anbda-pacnag. ONeKTPOHHbLIN 1 NO3UTPOHHBIN BeTa-pacnag. Namma-
n3nyyeHve. 3aKOH pagmoakTMBHOIO pacnaga

7.3.5 OHeprus cBA3U HYKMOHOB B sape. AaepHble cunbl. JedekT maccbl aa-
pa

7.3.6 AnepHble peakunn. eneHne n cuHTes aaep

7.3.7 ApepHbi peakTop. TepmosiiepHbI cuHTE3. MNMpobnembl U NepcnekTu-
Bbl SSAEPHON SHEPreTUKN. JKONMOrMYecKkme acnekTbl SAEPHON SHEpPreTu-
Kn

7.3.8 OnemeHTapHble YacTuupbl. OTKpbITUE NO3UTPoHA. dyHOAMEHTarnbHbIe
B3aUMOENCTBUS

7.3.9 TexHnyeckue ycTpoWcTBa: OO3UMETP, Kamepa BunbcoHa, anepHbiv
peakTop, aTomHasa 6omba

7.3.10 MpakTnyeckue paboTbl. NccnegoBaHne TpekoB YacTuy (MO FrOTOBbIM
doTorpadusaim)

8 ONEMEHTbLI ACTPO®U3NKU

8.1 Bup 3Be3gHoro Heba. Co3Be3ausi, spkne 3Be3npbl, NnaHeTbl, UX BUAW-
Moe OBWKEHNE

8.2 ConHeyHasa cuctema. NnaHeTbl 3eMHON rpynnbl. MNMNaHeTbl-rMraHTbl U
NX CNYTHWKK, KapnukoBble nnaHeTol. Manble Tena ConHeYHow cucre-
Mbl

8.3 ConHue, doTtocdepa n atmocdepa. ConHevHasi akTMBHOCTb

8.4 WcTouHuk aHeprum CornHua u 3se3q

8.5 3Be3abl, UX OCHOBHbIE XapaKTepPUCTUKM: Macca, CBETMMOCTb, pagunyc,




TemnepaTypa, ux B3aumocBA3b. [narpamma "crnekTpanbHbIA Knacc -
cBeTUMOCTL". 3Be3abl rMaBHOM nocneaoBaTenbHOCTU. 3aBUCUMOCTb
"Macca - cBeTUMOCTbL" ANsi 3Be3/, rMaBHOW NOcneaoBaTeNbHOCTH

8.6 BHyTpeHHee cTpoeHue 3Be3d. CoBpeMeHHble MpeacTaBeHNst O Mpo-
ncxoxaeHun u sposntounn CorHua 1 38e3f. dTarnbl XU3HN 3BE3]

8.7 MneyHbIn MyTb - Hawa ManakTuka. CnvpansHas CTpykTypa [anakTuku,
pacnpegeneHune 3Be3n, rasa v noinu. NMonoxeHve n gemwxkeHne CorH-
ua B Nanaktuke. lNnockas un chepudeckasa nogcuctemMol ManakTnkm

8.8 Tunbl ranakTuk. Paguoranaktukn u kBasapbl. YepHble Abipbl B sapax
ranakTuk
8.9 BcenenHasa. Pacwwupenue BceneHnHon. 3akoH Xab6bna. PasberaHue

ranaktuk. Bospact v paguyc BceneHHon, Teopus Bonblioro B3pbiBa.
Mogenb "ropsiuen BceneHHon". PenukToBoe nanyyeHune

8.10 MacwrtabHasa cTpykTypa BceneHHon. MeTtaranaktuka. HepelleHHble
nNpo6rembl aCTPOHOMMUM

108) nyHkT 116 gononHuTb nognyHkTom 116.9 cnepyowero cogepxaHus:

e "116.9. [Ins npoBegeHus eQnHOro rocyaapCTBEHHOMO 3k3ameHa no ¢mauke (ganee - EMNS
no umanke) Ncnonb3yeTcs nepeyeHb (KogndukaTop) nposepsemblx TpeboBaHUn K pe3ynb-
TaTam OCBOEHUS OCHOBHOM 06pa3oBaTenbHOW NporpaMmMbl cpegHero obuero obpasoBaHus
N 3NIEMEHTOB COOEPXKAHMS.

e Tabnuua 14.4

e [lpoBepsiemble Ha ED no cduaunke TpeboBaHus
e K pesynbTaTam OCBOEHMWS OCHOBHOM 06pa3oBaTernibHON NporpaMmbl
e cpepgHero obuwero obpasoBaHus

Koa npoBepsie-
moro TpeboBa-
HUS

MpoBepsieMble TpeGoBaHUS K NPpeaAMETHbIM pe3yrbTaTamMm OCBOEHUS! OCHOBHOW
obpasoBaTernbHoii NporpaMMbl cpeaHero obliero obpasoBaHus

CopmMnpoBaHHOCTb YMEHWIA pacno3HaBaTb PUINYECKME ABMEHUS (NPOLIECCHI) U
00BACHATD MX HA OCHOBE N3YYEHHbIX 3aKOHOB

BnageHne ocHoBonomnarawLwmmm d)l/l3|/l‘-IeCKI/IMI/I NOHATUAMU N BeNMYNHaAMWU, Xa-
pakTepusyrowmnmMmn cbwsvlqecme npouecchbl

CopMMNPOBaAHHOCTE YMEHUIN MPUMEHSTb 3aKOHbI KIaCCUYECKON MEXaHWKU, MO-
NeKynspHon U3MKU 1 TEPMOANHAMUKK, SNEKTPOOUHAMUKN, KBAHTOBOW (PU3UKU
Onsl aHanusa n obbACHEHMS SBMEHUA MUKPOMUPA, MakpoMmpa U Meramupa, pas-
nnyaTb ycnosus (rpaHuubl, o6rnactv) NpUMEHUMOCTU DU3NYECKMX 3aKOHOB, MO-
HUMaTb BCeobLUM xapakTep dyHAaMeHTarnbHbIX 3aKOHOB Y OrPaHNYE€HHOCTb UC-
Nonb30BaHWs YacTHbIX 3aKOHOB; aHanu3npoBaTb U3NYEeCcKue npoLecChl, MUC-
Nosib3yst OCHOBHbIE MOMOXEHUS, 3aKOHbI N 3aKOHOMEPHOCTH

CopMmnpoBaHHOCTb YMEHMS pasnuyaTtb YCrOBUSA NMPUMEHUMOCTU Moaenen du-
3MYECKNX Ten M NPOLECCOB (ABMEHNN)




CdopmMnpoBaHHOCTb YMEHMS pellaTb pacyeTHble 3a4auun C IBHO 3a4aHHOW U He-
SIBHO 3ajaHHOW (h13MYECKON MOAEnbH: Ha OCHOBaHUW aHanu3a ycrioBus BblOu-
patb usmyeckne mopenu, oTBevawlmne TpeboBaHWsM 3afaudn, NPUMEHATb
bopMynbl, 3aKOHbI, 3aKOHOMEPHOCTU U NOCTynaTbl PU3NYECKUX TEOPUIA NpU UC-
Nnonb3oBaHMM MaTemMaTUYeCKMX METOAOB peLleHUsl 3adad, NpPOBOAUTL pacuyeThbl
Ha OCHOBaHUWN MMEILLMXCSA OAaHHbLIX, aHaNM3npoBaTb pe3yrnbTaTbl U KOPPEKTUPO-
BaTb METOAbl PELLEHUNSI C YHETOM MOSTYYEHHbIX Pe3ynbTaToB

Pewatb kayecTBeHHble 3agaun, Tpebywoline MPUMEHEHUS 3HaHWUWA K3 pPasHbIX
pasgenoB LUKOMBHOTO Kypca hu3MKK, a TakKe WHTEerpauuun 3HaHunm U3 Apyrux
npeamMeToB eCTeCTBEHHOHAy4yHOro LMKNa: BbiCTpavMBaTb NOrMYECKY0 LEernoyky
paccyXAeHuin ¢ ONopon Ha MU3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (husmyeckne
ABMNEeHns

BrnageHne OCHOBHbIMU METOAAMM HAYYHOrO MO3HaHUS, UCMONb3yeMbiMU B hU3N-
Ke: NpoBOANTb NPSAMbIE N KOCBEHHbIE U3MEPEHUS (hn3NYECKNX BENNYMH, BbIOMpas
onTUMarnbHbIA CNOCO6 M3MEpPEHUS U UCMOMb3ys M3BECTHbIE METOAbl OLLEHKM MO-
rpELLHOCTEN M3MEPEHUN, NPOBOANTL UCCreLoBaHNE 3aBUCMMOCTEN DU3NYECKUX
BEMNYMH C MUCMOMb30BAHMEM MPSAMbIX U3MEPEHUN, OOBACHATL MOMyYeHHbIE pe-
3ynbTaThl, UCNONb3Yysl (PM3MYECKME TEOPUUN, 3aKOHbI U MOHATUSA, U AenaTb BbIBO-
abl; cobniogatb npasuna 6e3onacHoro Tpyaa npy NpoBeAeHMn UCCrefoBaHni B
pamMkax y4ebGHOro akcnepmMMeHTa u y4ebHo-MccnenoBaTenbCKon AeATENBHOCTH C
ncnonb3oBaHMeM LUPOBBLIX M3MEPUTENBHBIX YCTPOWUCTB 1 nabopaTtopHoro o6o-
py4oBaHus

CopMUPOBAHHOCTb YMEHWUI aHanM3npoBaTb M OLUEeHUBaTb MOCNEACTBUS BbITo-
BOW N NPOWU3BOACTBEHHOW [eATENbHOCTU YerioBeka, CBA3aHHOM C PU3NYECKUMU
npoueccamu, € No3unUMIn aKonormyeckon 6esonacHoCTW; nNpeacTaBneHnii o pauu-
OHanbHOM NPUPOAONONbL30BaHUM, a TaKkke pPasyMHOM MCNOMb30BaHUN OOCTUXE-
HMIN HayKW1 1 TEeXHOMOMM ANs AanbHeNLWero passBuTusi Yenoseyeckoro obwecTsa

OBnageHune pasnuyHbiMu cnocobamm paboTel ¢ MHpopMaUMen PU3NYECKOro co-
OepxaHna C ucnofib3oBaHMemMm COBPEMEHHbIX VIHCbOpMaLI,I/IOHHbIX TeXHOJ'IOFI/II7I;
passutne yMeHI/II7I KPUTUYECKOro aHanmsa un oueHkn oCToBepHOCTU I'IOJ'Iy'~IaeMOI7I
MHpopmaumm
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CopMUPOBAHHOCTb YMEHUI NPUMEHATH OCHOBOMOSAralLme acTpoHOMMYeCcKue
NOHATUA, TEOPUN N 3aKOHbI ONd aHannsa u 0b6bsACHEHUSs Cbl/l3|/|'~IeCKI/IX npoueccos,
npoucxogsLWunx Ha 3Besfax, B 3Be3fHblX CUCTEMaX, B MeXranaktniyeckom cpeae;
OBWXKEeHUs1 HeDeCHbIX Tern, 3BoNnouUMn 38e34 1 BceneHHon

IIposepsiembie Ha EI'D no pusuke TpedoBaHus K pe3yJbTaTam
O0CBOCHHMS OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMBbl CPeJHEro
001ero odopasoBaHus

Kog nposepsie-
moro TpeboBa-

MpoBepsiembie TpeboBaHMA K MPeAMETHLIM pe3dyrbTaTamM OCBOEHWUSI OCHOBHOW
obpa3soBaTernbHOM NporpamMel cpegHero obuiero obpasoBaHms

HUS
1 CdopmmnpoBaHHOCTb YMEHMIA pacno3HaBaTb u3ndeckme aBneHus (npouecchl) u
00BACHATb MX HA OCHOBE N3YYEHHbIX 3aKOHOB
2 BrnageHue ocHoBononarawwWmMn OU3NHECKUMN MOHATUSAMW U BenNUYMHaMu, xa-
pakTepusyLLnMmn dusmnyeckne npoueccol
3 CopMnpOBaAHHOCTb YMEHWUI MPUMEHATb 3aKOHbI KITACCUYECKON MeXaHWKU, MO-




NeKynspHoOn U3MKNM U TEPMOOUHAMUKA, INEKTPOAMHAMMKN, KBAHTOBOW (OU3MKU
Ans aHanusa n obbACHEeHMS ABMEHN MUKPOMMPA, MakpoMmpa U Mmeramupa, pas-
nmyatb ycnosus (rpaHuubl, 06nactn) NPUMEHNMOCTU (PU3NYECKNX 3aKOHOB, MO-
HUMaTb BCeoOLWnin xapaktep dpyHAaMeHTanbHbIX 3aKOHOB U OrpaHUYeHHOCTb UC-
MoONb30BaHWS YacTHbIX 3aKOHOB; aHanuM3vMpoBaTb U3NYeckue MnpoLecchbl, UC-
Monb3ysl OCHOBHbIE MOJIOXKEHUS, 3aKOHbI M 3aKOHOMEPHOCTH

CopMnpoBaHHOCTb YMEHMS pasnuyatb YCroBUSA NMPUMEHUMOCTU Moaenen cu-
3MYECKUX Ten M NPOLECCOB (SABMEHNN)

ChopMMpOBaHHOCTb YMEHMs1 pellaTb pacyeTHble 3a4ayn C SBHO 3aaHHOM U He-
AIBHO 3afaHHON (PM3MYeckoil MOAENblo: Ha OCHOBaHUM aHanua3a ycrnoBusi BblOuW-
paTb usmyeckme Modenu, oTBevallme TpeGoBaHUAM 3agayn, NPUMEHSTb
dbopMyrbl, 3aKOHbI, 3aKOHOMEPHOCTM U MOCTYynaTbl (PU3NYECKUX TEOPUIA NMPU KC-
Nofb30BaHMN MaTemMaTU4Yecknx METOAOB peLleHVsl 3adad, NPOBOAUTL pacyeThbl
Ha OCHOBaHWUM UMEIOLLNXCA AaHHbIX, aHanNM3MpPoBaTb PeaynbTaTbl U KOPPEKTUPO-
BaTb METOAbl PELUEHNS C y4eTOM MOSyHYeHHbIX pesynbTaToB

Pewatb kayecTBeHHble 3agayn, Tpebylolme NpUMeHeHWs1 3HaHWI U3 pasHbIX
pa3denoB LUKOMbHOTO Kypca (M3UKKU, a TakkKe WHTerpauvMu 3HaHuin u3 Opyrux
NpeaMeToB eCTEeCTBEHHOHAY4YHOro LMKMa: BbiCTpauMBaTb JIOMMYECKYIO LIEMOYKY
paccyXaeHWn C ONopOoI Ha M3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTU U hUsnyeckne
ABneHns

BnageHve OCHOBHbLIMW MeTOAaMM HAaYy4YHOrO NO3HAHMUS, UCMNONb3YeMbIMU B OU3N-
Ke: MPOBOAUTb NPSMbIE U KOCBEHHbIE M3MEPEHUS (HU3NYECKMX BENUYUH, BbIGUpas
onTUMarbHbIA CNocob M3MepeHns U UCMOoNb3ys U3BECTHbIE METOAbI OLIEHKM MOo-
rPELIHOCTEN N3MEPEHUIA, NPOBOAUTL UCCeAoBaHNE 3aBUCUMOCTEN DU3NYECKMX
BEIMYMH C UCMONb30BaHMEM MPSIMbIX U3MEPEHWUNA, OBBACHATL MONyYeHHble pe-
3ynbTaThl, UCNOMb3ys PU3NYECKME TEOPUN, 3aKOHbI U MOHATUSA, U AenaTb BbiBO-
Obl; cobntogaTb npaBuna 6esonacHoro Tpyaa npv NpoBeAeHnW UCCrefoBaHUNA B
pamkax y4ebHOro akcrepvmMeHTa u y4ebHo-uccrnenoBaTenbCkon AesTENbHOCTU C
MCnonb3oBaHNeM UMPOBLIX U3MEPUTENBbHBIX YCTPOWCTB U nabopaTopHoro 06o-
pyLooBaHus

CcopMUpOBaHHOCTb YMEHWUI aHanM3npoBaTb M OLEHUBaTb NOCMNEACTBUSA ObITO-
BOW M MPON3BOACTBEHHOW OEATENBbHOCTU YerioBeka, CBA3aHHOW C oU3NYECKMMN
npoweccamu, ¢ NO3NLMIA IKOMOrMYeckon 6e3onacHoCcTn; NpeacTaBreHnii o paun-
OHanbHOM NpUpPOoAONOSIb3OBaHUN, a Takke pa3syMHOM UCMNONb30BaHUN OOCTUXe-
HUW HayKW1 1 TEXHOSTOTUI AN1S JaNbHENLEro passuTns YenoBeyveckoro obLiecTea

OBnageHune pasnuyHbiMy cnocobamu paboTbl ¢ MHpopMaunen pusn4eckoro co-
OEPXaHUsi C MCMONb30BaHWEM COBPEMEHHBLIX WHMOPMALMOHHBIX TEXHOMOMMIA;
pasBUTME YMEHMWI KPUTUYECKOTO aHanm3a 1 OLEHKM JOCTOBEPHOCTU NOJy4aeMon
MHopmMaumn
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ChopMMPOBaHHOCTb YMEHUI NPUMEHSATL OCHOBOMOMaralLLmMe acTPOHOMUYECKNe
MOHATUSA, TEOPUM U 3aKOHbI NS aHanM3a U 06 bACHEHUA PU3NYECKUX NPOLIECCOB,
NPOUCXOAALLMX Ha 3Be3aax, B 3B€3[HbIX CUCTEMaX, B MeXranakTuiyeckon cpene;
OBWKeHUA HebecHbIX Ten, 3Boniouumn 38e3n u BeceneHHom

IlepeyeHsb 371eMEHTOB cO/lep:KaHusl, MpoBepsieMbIx HA EI'D mo ¢pusuke

Kog pas-

Kopn ane- MpoBepsieMblii 3NEMEHT coaepXKaHus




ae- MeHTa
na/remsbl
1 MEXAHUKA
1.1 KUHEMATUKA
1.1.1 MexaHuyeckoe awxkeHne. OTHOCUTENBHOCTbL MexaHn4Yeckoro aswxeHus. Cncrema oT-
cyeta
1.1.2 MaTepuanbHas To4ka. z A TPacKTOpHUs
Ee paguyc-BekTop:
()= (x(0).5(0),2(1)) 7/ A7
TpaekTopus, -
nepemeLLeHme: K
) =
AF=F(t,)=F(1)=F—F = § )
= (Ax, Ay, Az)
nyTb.
CnoxeHue nepemeLLeHnii:;
A1 = AR, + Ay
1.1.3 CKopoCTb MaTepmanbHON TOYKU:
3] Ar r (u v,,L )
= — =y =
t X2y Yz
At At—0 ,
Ax ,
L = A_ =X,
U = =
Tlaiso , @HanornyHo ” y’, L.=5%
. U, =0, +0,
CnoxeHue ckopocTel: L=t
BbluncneHve nepemeLLeHnss u Nyt matepuanbHOW TOYKMU Npu NpsiMONIMHEHOM OBWKe-
v, (t)
HWUM BOOMb OCU X MO rpadouKy 3aBUCMMOCTU
1.1.4 AD N
a=—At =Ut=(ax,ay,az)
YckopeHune maTtepuanbHOM TOYKN: Ar—0 ,
Av -
ax: Al'x :(Ux)t a :(U )l a :(U )
A0 , @aHamnormyHo e T i
1.1.5 PaBHOMepHOE NPAMONUHENHOE ABMKEHUE:

x(t) = x,+v,,t




v, (1) =v,, =const

PaBHOycKkopeHHOe NpsIMONUHEHOE ABUXKEHNE:

2

x(1)=xy + 0,1 + a’fzt

v,(t)=v,, +a,

a, = const

022)( _Ulzx =2a, (xz _'xl)

§_bty

Mpv oBWXEHWUU B OQHOM HanpaBneHUn NyTb 2

CBobogHoe nageHue. YckopeHue cBobodHOro
nageHus. [BuxeHue Temna, GPOLLUEHHOro nopa yr-

nom @ K ropnsoHTy:

x(1)=x,) +0y,1 = x, +0, cOS Q-

t* . £’ lﬁ?
y(1) =, +ont+gy—: Yo +Upsina -t —2—
2 2 W o

v, (1) =v,, =y, cosa

=y

— — ; 0 0
v, (1) =0y, + 8,1 =v,sino—gr Xo

§.=0
g, =—& =const

KpMBOﬂI/IHeVIHOG aBwxeHue. [IBmxeHne MaTepmaanoﬁ TOYKM MO OKPY>KHOCTU.

YrnoBasi 1 NIMHeHas cKopocTb Touku: U= oR [Mpy paBHOMEPHOM OBWXEHUU TOYKMU MO
2n
0=—=27v
OKPYXHOCTK

2
L

2
a,=—=0R
LleHTpocTpemMuTensHOe YCKOPEHNE TOYKM: R . MonHoe yckopeHne maTte-
puanbHON TOYKN

Teepgoe Teno. lNocTynatensHoe 1 BpallaTenbHOe ABUKEHME TBEPAOro Tena

1.2

ONHAMUKA

1.2.1

MHepuunanbHble cuctembl oTcyeTa. lNepBbin 3akoH HbloToHa. [puvHUMN OTHOCUTENbHO-
ctu [anunes




1.2.2

m
=y
Macca Tena. NNnoTHOCTb BellecTBa:

1.2.3

|
|

=F +

1 Fo

]

F y
Cwuna. MpurHUKMN cynepno3numm cun: — Pasroasiers

1.2.4

BTopow 3akoH HbtoToHa: ansa matepuanbHon Toukmn B MCO

F=mﬁ; Ap = FAt npu F = const

1.2.5

TpeTuin 3akoH HbloTOHa And maTepuarnbHbIX TO- *"‘—’—.—*‘_
F,=-F Fy F,,

yek: 1127 T

1.2.6

3akoH BCEMUPHOIO TAroTe€HUA: CUIbl NPUTAXEHNUA MeXOy TOYEeYHbIMU MacCaMu paBHbI

m,m.
F=GME

Cuna TspkecTw. LleHTp TSHKECTU Tena. 3aBUCMMOCTb CUIbl TSDKECTU OT BbiCOTbl h Hapg
NOBEPXHOCTbIO NJ1aHETbl pagnycom Ro:

GMm

o GMm
T (Rrh)

1.2.7

Cuna ynpyrocTtu. 3akoH N'yka: Fx = -kx

1.2.8

Cuna TpeHus. Cyxoe TpeHue.

ZHN_

FT
Cwvina TpeHusi ckonbxeHus: P

FTp SMN i

Cuna TPEeHUA NoKoA:

KoadhdunumneHT TpeHus

1.2.9

pP= i
[aBneHue: S

1.3

CTATUKA

1.3.1

MOMEHT CuIbl OTHOCUTESNBHO OCK BpaleHuna:

[M|=FI F

, rae | - nne4yo cunbl OTHOCUTEITbHO
ocu, npoxopsulen 4vepes Touky O nepneHOuMKy-
NSIPHO PUCYHKY

1.3.2

_mhAmyh

ot

M.
+m, +...
LleHTp macc Tena. LleHTp macc cucTeMbl MaTepuarbHbIX TOYEK: m 2

g = const
B ogHopogHOM norne TsXecTu (g )

TAXECTU

LIeHTP Macc Tena coBrnajaeT C ero LLeHTPOM




1.3.3

F+F +..=0
Ycnousi paBHoBecusi TBepgoro Tena B NCO: { ! 2

1.3.4 3akoH [Nackans
1.3.5 =
[aBneHune B xunakocTu, nokosiencs B ICO: P =P +pgh
1.3.6 - 5
F, =-P
3akoH Apxumepa: AP BLITECH
ecnu Teno u xuakocTb nokoATca B MCO, To Fapx = pgVesirec
Ycnosue nnaBaHus Ten
1.4 3AKOHbI COXPAHEHWA B MEXAHUKE
1.4.1 . . p=mb
Mmnynbc maTepnansHON TOYKK:
1.4.2 5=7 4D
MmMnynbc cuctembl Ten: P=ptpyt..
1.4.3 3aKoH N3MEHEHUS U COXpaHEeHUs MMnyrnbca:
. CO AP =A(P,+ Py + ) = FeuwD + oy AT+ ..
Ap=A(p,+p,+..)=0 2 2 -
B CO p (pl p2 ) , ecnm FiBHeLUH + FZBHemH + 0
PeaktnBHOE OBMKEHME
1.4.4 PaboTta cunbl Ha Manom nepemeLLeHnn: ﬁ.’
A=|F|-|AF|-cos a=F, - Ax ‘(
AF X
1.4.5 MoLLHOCTb CUrnbl: -
ecnv 3a Bpemst At paboTa cunbl U3MeHsIeTCsl Ha o F
AA | 10 MmowHOCTb cUnbI -
()]
AA
P=— =F-v-cosa
At At—0
1.4.6 2 2
mo
EKHH = = p_
KuHeTnyeckasi aHeprusi MatepuarnbHOM TOUKK: 2 2m
3aKOH W3MEHEHUSI KUHETUYECKOW SHEPrMM CUCTEMblI MaTepuarnbHbIX TOYEK:
Wete AE_ =A +A,+..
1.4.7 [MNoTeHunanbHasn aHeprus:




A12 = E I moTeHIy - E2n0TeHu = _AE HOTEHI

ana notTeHuunanbHbIX CUN

MoTeHumManbHasa aHeprus MatepuarnbHOW TOYKM B OJHOPOAHOM Mone TSKeCTU: Enoreny =
mgh.

MoTeHumanbHas aHeprus ynpyro AeopMmMpOBaHHOrO Tena:

kx2
TIOTCHIT = 2
1.4.8 3aKoH N3MEHEHUS N COXPaHEHUSA MEXaHUYECKOW SHEPTUN:
Ewex = Ewm + EI‘IOTeHLI.,
B MCO A]:T‘Mex = ABcex HETIOTEHI]. CHIT ,
AE =0
B MCO Mex , €CNK Ascex nernoren. cun = 0
1.5 MEXAHWYECKME KONEBAHWA N BOJIHbI
1.5.1 MapmoHunyeckne konebaHns maTepuanbHON TOYKM. AMnNnuTyaa u dasa konebaHuin. Ku-
HemaTnyeckoe onucaHue:
x(t)= Asm(cot+(p0),
v, (1)=x,
' 2 2
a,(t)=(v,) =-0’x(t)=>a,+0’x=0
! , FAe X - CMeLleHne 13 NonoXeHns paBHoBe-
cus.
OunHamunyeckoe onuncaHue:
_ 2
max = -kx, rae kK =M®” 310 3HauuT, uto Fy = -kx.
OHepreTuyeckoe onucaHue (3akoH CoXpaHeHWsi MeXaHUYeCKOW SHeprum):
2
mo’  kx* mvl, kA?
— =—— =——=const
2 2 2 2
CBA3b amnnuTyabl konebaHuim cMelleHns maTtepuanbHOW TOYKM ¢ aMnnmMTygamu Kone-
GaHuin ee CKOPOCTU U YCKOPEHUS:
_ _ 2
U, =0A a  =0"A
1.5.2

T =
Mepwvog v yacToTa konebaHun:

2n
®

V .

l
T=2m [—
Mepuoa Manbix cBOBOAHBIX KONebaHWin MaTeMaTUYECcKoro MasTHIKA: 8




m
T=2n,|—
Mepuoa cBoboaHbIX KoNnebaHW NPYXMHHOTO MasiTHUKA: k

1.5.3 BbiHy>xaeHHble konebaHus. Pe3oHaHc. Pe3oHaHcHasi KpyBasi
154 MonepeyHble 1 nNpodonbHble BOMHbI. CKOPOCTb pacnpoCTpaHeHMs U AfAvMHa BOMHbI:
v
A=uvT =—
V .
WHTepdepeHuma n andpakumsa BOsH
1.5.5 3Byk. CKOpOCTb 3BYKa
2 MOJIEKYNAPHAA ®UN3NKA. TEPMOOVNHAMUKA
2.1 MONEKYNAPHAA ®UN3NKA
2.1.1 Mopgenun cTpoeHus rasoB, Xugkocten u teBepablx Ten. lNyctb TepMmoanHammyeckasi cu-
ctema (teno) coctout M3 N oguHakoBbIX Monekyn. Torga KoOnMUYecTBO BellecTBa
N m
V=—=—
Ny ,
rae Na - yucno ABoragpo, m - macca cuctemsl (Tena), Mo MOnsipHasa mMacca BellecTBa
21.2 Tennosoe ABWMXEeHWE aTOMOB M MOJIEKYN BeLLlecTBa
2.1.3 B3anmopgelictBue YacTul BellecTBa
214 Onddysns. BpoyHoBCcKoe ABMKEHME
2.1.5 Mogenb ngeansHoro rasza B8 MKT
2.1.6 CBA3b Mexay AaBrneHneM U cpedHen KUHETUYECKOW SHeprMen NnocTynarenbHoro Tenmno-
BOrO ABW>XEHWS MONeEKyn naeanbHoro rasa (ocHoBHoe ypaBHeHne MKT):
1 — 2 my»’ 2 —
p:—m()nuzz—n- - :_n.gnocr n:E
3 3 2 3 ) by
, A€ Mo - Macca OgHON MOJEKybl, -
KOHLIEHTpauUs MOJIEKyI
21.7 AbcontoTHast Temnepatypa: T =t° + 273 K
2.1.8 CBs3b TemnepaTtypbl rasa co cpefHen KMHEeTUYECKON 3HEepruern nocTynaTesibHoro Ten-
NIOBOrO ABWXKEHUST €ro MOJIEKYIT:
2
— ([ myw 3
gl’lOCT = 0 = _kT
2 2
21.9 YpaBHeHue p = nkT
2.1.10 Mogenb ngeanbHOro rasa B TEpMOgUHAMUKE:

{YpaBHeHI/Ie Menneneesa — Knaneiipona

Bripakenue /Ui BHyTpeHHEN 3HEpruu




YpaBHeHne MeHaeneea - KnanenpoHa (npumeHnmble oopMbl 3anmcu):

m RT
pV ="CRT =vRT = NkT p=""0

| , n
BolpaxxeHne ons BHYTPEHHEN 3HEPrMM OOHOATOMHOIO MAeanbHOro rasa (NpMMeHUMble
dopmMbl 3anucK):

U=3VRT =2 Nk =37 RT =ve,r =3 pv
2 2 2

2p

2.1.11

3akoH JanbToHa Ans AaBneHns CMecu pa3peXeHHbIX ra3os:
p=pt+p2+..

2.1.12

V|3OI'IpOLI,eCCbI B pa3peXxeHHOM rase C NnoCtoAHHbIM YNCITOM MOJIEKYI N (C NOCTOAHHbIM
Konn4ecTtBOM BellecTBa v )I

nsotepma (T = const): pV = const,

P _ const
nsoxopa (V = const): T ,

\%
— = const
nsobapa (p = const): T
"padmyeckoe npencraBneHue nsonpoueccos Ha pV-, pT- n VT-guarpammax.

O6beanHEeHHbIN ra3oBbIl 3aKOH:

pY = const
T

Ana NoCToAHHOIo Konn4yecTtBa BellecTBa v

2.1.13

HaCbILLI,eHHbIe N HeHacbIlWeHHble napbl. KauectBeHHasa 3aBUCUMOCTb MMOTHOCTU U aaB-
NleHna HacbIWeHHOro napa ot teMmnepartypbl, UX He3aBUCUMOCTb OT obbema HacbILLEeH-
HOro napa

2.1.14

BnaxHocTb BO3ayXa.

0= pnapa (T) — pnapa (T)

OTHOCUTENbHAadA BNaXHOCTb: Pracu. napa (T) Puacui. napa (T)

2.1.15

MNameHeHune arperatHbIX COCTOSIHWI BeLLEeCcTBa: ncnapeHne u KoHageHcauud, KuneHue
XNOKOCTU

2.1.16

MNameHeHune arperatHbIX COCTOSIHMI BELLLECTBA: NiaBfieHne n Kpuctannmsauua

2.1.17

MNpeobpasoBaHue aHeprun B hasoBbIX Nepexogax

2.2

TEPMOONHAMUKA

2.2.1

TennoBoe paBHOBECKE U TeMneparypa




2.2.2

BHyTpeHHsia aHeprus

223 Tennonepenaya kak cnocob n3mMeHeHWs BHYTPeHHeW aHeprm 6e3 coBepLueHns paboThbl.
KoHBekuus, TennonpoBogHOCTb, U3NyyYeHne
224 KonunyecTtso TennoThl.
YoenbHas TEMNoeMKOCTb BELLECTBA C: Q =cmAT
225 YpaenbHas TennoTta napoobpasoBaHus L: Q = Lm.
YaenbHas TennoTa nnasneHnst A : Q= Xm'
YpenbHasa Tennota cropaHus Tonnmea q: Q = gm
2.2.6 OnemeHTapHas paboTta B TepMOAMHAMUKE: A= pAV . Beluncnenue pabotbl no rpachm-
Ky npouecca Ha pV-auarpamve
2.2.7 [NepBbIi 3aKOH TEPMOAMHAMUKN:
0, =AU, +A, = (Uz _U1)+ Alz_
Apvnabarta:
0,=0=A4,=U,-U,=-AU,,
2.2.8 BTopon 3akoH TepmoanHamuki. Heobpatumble npoueccsl
2.2.9 MpuHUKMNbI gencTems Tennosbix MawnH. KMQ:
= A _ Qo Qoo _ [
Oy Oy Qrarp
2.2.10 MakcumansHoe 3HaveHne K. Lukn KapHo:
o R
) Ty T
2.2.11 YpaBHeHue Tennosoro 6anaHca: Qi1 + Q2 + Qz + ... =0
3 ONEKTPOONHAMUKA
3.1 ONEKTPUYECKOE MNONE
3.1.1 OnekTpusauusa Ten M ee NposiBNeHUs. AnekTpuyeckuin 3apsaa. [sa suga 3apsga. One-
MEHTaPHbIN 3MNEKTPUYECKUIA 3apsia. 3aKOH COXPaHEHNs ANIEKTPUYECKOro 3apsaaa
3.1.2 B3sanmopencteue 3apsagoB. ToyeyHble 3apsagbl. 3akoH KyrnoHa:

B OJHOPOOHOM BELLECTBE C AU3NEKTPUHECKON MPOHNLLAEMOoCTbio €

AR

2

p - glalle]
er 4nee, r




3.1.3

OnekTpuyeckoe norne. Ero gencrene Ha anekTpuyeckue 3apsiabl

3.14

po_F

HanpsikeHHOCTb 3NeKTpUYecKoro nons: Dpocinii

q
E :k—2

r

Mone To4yeyHoro 3apsga: r,

0[HOpPOAHOE rnone: E =const

KapTuHbI MMHUIA HaNPs>KEHHOCTN 3TUX Nonen

MNoTeHunanbHOCTb ANEeKTpoCTaTn4eCKoro nos4.

PasHocTb noTeHUnanoB U Hanps>XxXeHue:
Ar=q(0—,)=—qAo=qU

rlOTeHLI,I/IaJ'IbHaﬂ 3Heprmna 3apsana B 3N1eKTpocTtaTu4eCckoM none:
W=q¢

A=-AW

(p:

W
MNoTeHunan ANEeKTpOoCTaTn4eCKoro nona: 4q

CBsI3b HaMpPsPKEHHOCTU NONSt U PasHOCTU NOTEHUManoB Ans 0gHOPOAHOro 3nekTpocTa-
Tnyeckoro nons: U = Ed

MprHLMN cynepno3numnmn arnekTpU4eckux nomnen:

— —

E=E+E, +.. 0=, +¢,+...

npOBO,D,HVIKI/I B 3NMEKTPOCTATUYECKOM nose. Ycnosue paBHOBECUA 3apAaaoB: BHYTPU Npo-

T
BOAHWKa E=0 , BHYTPU N Ha NOBEPXHOCTU NPOBOAHUKA ?= const

,D,MSJ'IeKTpVIKI/I B 3NEKTPOCTaTU4ECKOM noJsie. ,ﬂMSJ’IeKTpI/I‘-IeCKaﬂ NpoHMLAEeMOCTb Belle-
€
CcTBa

c=41
KOH,EI,eHCBTOp. aﬂeKTpoeMKOCTb KOHAeHcaTopa: U .

C=

Y _¢C,
d

OneKTPOEMKOCTb MIOCKOro KOHAeHcaTopa:

3.1.10

MapannensHoe coefMHeHne KOHOEHCaTOPOB:

a=q1+Qg2+...,Ur=Uz2=..., Crapann = C1 + C2 + ...




MocnepoBatensHoe coeauHeHne KOHOEeHCaTOopOB:

1 1 1
— =t —+..

U=Ui+ U2+ L Q=02 = ..., Cnocn Cl Cz

WC = —= = —_—
OHeprusa 3apsXeHHOro KoHaeHcartopa: 2 2 2C
3.2 3AKOHbI MOCTOAHHOIO TOKA
3.2.1 I &
Y . o
Cwuna Toka: =0 TlocToAHHbIV TOK: | = const
[ns noctosiHHOro Toka q = It
3.2.2 YcnoBus CyLeCTBOBaHUSA 3NeKTPUYECKOro Toka.
Hanpspkenne U n 9C E
3.2.3 U
I=—
3akoH Oma gnsa ydactka uenm: R
3.24 OnekTpuyeckoe conpoTuBneHne. 3aBMCUMMOCTb COMPOTUBMEHNS OQHOPOLHOIO MPOBOA-
[
R=p—
HMKa OT ero AnvHbl U cedeHuns. YaenbHoe ConpoTUBIEHNE BELLECTBA. S
3.2.5
E — CTOPOHHMX CHJI
McTounnkm Toka. 34C NCTOYHMKA TOKa: q
BHyTpeHHee conpoTUBEHNE NCTOYHMKA TOKa
3.2.6 3akoH Oma ans nonHow (3amMKHYTOW) anekTpuyeckon uenu: E E._»
E 1
I= T R
= IR +Ir, oTkyga R+r
3.2.7 MapannenbHoe coeanHeHne NPOBOAHNKOB:
1 1 1
R— = E +—+...
I=h+l2+..,U=U2=.., mpau 1 2
MocnepgoBaTtenbHoe coeAMHEHNE NPOBOAHMKOB:
U=Ur+U2+..,li=l2=.., Rnocn = R1 + R2 + ...
3.2.8 Pabota anektpuyeckoro Toka: A = [Ut.

3akoH [xoyns - JleHua: Q = I12Rt.

U2
Q=A=IRt=1IUt=—t
Ha pesuctope R: R




3.2.9 AA
P == A_ - IU
t
MOLLHOCTL 9NEeKTPUYECKOro ToKa: A0
2
2 U
P=I"R=—=1U
TennoBasi MOLLHOCTb, BblAensgemMas Ha pe3ncTope: R
CT. CHJI —
B, As =EI
MoLLHOCTb NCTOYHMKA TOKA: Ar—0
3.2.10 CB0OOAHbIE HOCUTENM 3NEKTPUYECKNX 3apsidoB B MPoBOAHMKax. MexaHnambl NpoBoau-
MOCTM TBepAblX METansoB, pacTBOPOB M pacnfiaBoB 3f1eKTPONUTOB, rasos. [Monynpo-
BOAHWKM. [MonynpoBOAHMKOBLIN AMOof4,
3.3 MAIHUTHOE MOJE
3.3.1 MexaHnyeckoe B3anMoaencTBue MarHUMToB. MarHuTHoe none. BeKTop MarHMTHOW WH-
.. B=B +B,+..
aykuun. MprHUMN cynepnosnumm MarHUTHbIX NONen:
JIMHUN MHOYKUMKM MarHMTHOro nons. KapTuHa NMHUA UHOYKUUXM MArHUTHOrO Nosisi nosno-
COBOrO Y MNOAKOBOOOPA3HOro MOCTOSIHHBbIX MarHUTOB
3.3.2 OnbIT Opctega. MarHuTHOE none NpoBoAHUKA ¢ TOKOM. KapTuHa NMHWMIA MHOYKUMK Mar-
HUTHOrO MONsA AfIMHHOIO NPSMOro NPOBOAHMKA M 3aMKHYTOrO KOSbLEBOrO NMPOBOAHMKA,
KaTyLLUKN C TOKOM
3.3.3 Cwvna Amnepa, ee HanpaBsneHve 1 BeNuYnHa:
F, = IBl sina a B
, roe Y - yron mexagy HanpaBneHnem NpoBOAHUKA U BEKTOPOM
3.34 Fy, =|g|vBsina a
Cwuna JlopeHua, ee HanpaBfeHne 1 BenmMynHa: P , rae % - yron mexay
sekTopamm U n B . 0euxenue 3apsKeHHOW YacTuLbl B OAHOPOLHOM MarHUTHOM nosne
34 ONEKTPOMAIMHUTHAA MHOYKUNA
3.4.1 [MoToK BeKTopa MarHUTHON UHOYKUUK: J;J- T /é
®=B,S =BScosa a
342 fABneHne anekTpoMarHuTHon nHaykuumn. 34C nHOyKumm
3.4.3 3aKoH anekTpomMarHUTHOM nHaykumn dapages:

E = _g — _q)'t
At

At—0




3.44

34C nHAayKUMM B NPAMOM NPOBOAHMKE ANTUHOM |, ”

|[E,|=Blvcosa a 7
, rae - yromn mexay BeKtopom Bwn HOpMarsbio K MJIOCKOCTH, B KOTO-

— (U J_l)
ABWKYLLEMCS CO CKOpOCTbio U B OAHO-
poAHOM MarHMTHOM Mnorne B:

T
L)
.zﬁ_.

T T1B © I B E.|=Blv
poit nexat sektopsl L m O:ecru ! LB y UL B 1 | ’|
3.4.5 Mpasuno JleHua
3.4.6 ()
L=—
MHOYKTMBHOCTb: 1 ,mnn & = LI
Al ,
si = _L_ = _L]l
Camounngykuusa. 34C camonHaykumm: Atlyso
3.4.7 L’
W, =—
OHeprust MarHUTHOrO NOMS KaTyLIKW C TOKOM: 2
3.5 OQJNIEKTPOMAIHNTHBLIE KONEBAHWA N BOJTHbI
3.5.1 KonebatenbHbii kOHTYp. CBOGOOHbIE 3MEKTPOMArHUTHBIE KO-
nebaHusi B naeanbHOM KorniebaTenbHOM KOHTYpE: C L
T
(1) = Gy sin (07 + @)
1 (t) =q,=0q,,, cos(mt +(p0) = Imaxcos(cot + (po)
2r 1
®opmyna Tomcoma: 1 = 2nVLC oTKyaa r ALC
CBsA3b amnnuTyadbl 3apsaa KoHZeHcaTopa C amnfUTYLOW CUMbl TOKa Npyu CBOOOOHBLIX
q — max
3MNEKTPOMArHUTHbIX KonebaHnax B ngeanbHoM KoriebaTenbHOM KOHTYpE: ’ ®
3.5.2 3aKkoH coxpaHeHus 3Heprumn B ngeanbHOM konebatensHOM KOHType:
cu® LI* cu’, LI’
+ = = = const
2 2 2 2
3.5.3 BbIHyXAeHHble aneKkTpomarHuTHble konebaHus. PesoHaHc
3.5.4 MepemeHHbIV TOK. [IpOM3BOACTBO, Nepedaya 1 NnoTpebneHne aneKTpuYecKkon aHeprum
3.55 CBolicTBa 9MeKTpOMarHWTHbIX BOSH. B3anmHas opueHTaumsi BEKTOPOB B 3neKTpomar-




HUTHOW BOJSIHE B BaKyyMe: E1lBlc

3.5.6

LLikana anekTpoMarHUTHbIX BOSH. MNpUMeEHEHUe 3MeKTPOMAarHUTHLIX BOSIH B TEXHUKE W
ObITy

3.6

OMTUNKA

3.6.1

lMpamonuHenHoe pacnpocTpaHeHMe cBeTa B O4HOPOAHON cpefe. ToYeYHbIN NCTOYHMUK.
Jlyu cBeTa

3.6.2

3aKoHb! oTpaxeHusi ceeta. =p alPB

S

3.6.3

MocTpoeHmne nsobpaxeHuii B NNIOCKOM 3epkarne

3.6.4

3aKoHbl npernomiieHna ceeta.

. nsin a.=n, sinf
Mpenomnexve ceeTa: :

AGCOMIOTHBIV NokasaTenb npenomMneHna:

OTHOCUKTENbHBIV NoKasaTernb NPenoMeHNs:
Xopa ny4yen B npusme.

COOTHOLLIEHME YacTOT 1 COOTHOLLEHWE AJIMH BOMH NpY Nepexoae MOHOXPOMaTUYecKoro
cBeTa Yyepes rpaHuLy pasgena OByX ONTUYECKUX Cpes:

Vi = Vz, mA, =n,h,

3.6.5

[NonHoe BHYTpeHHee OTpaXeHue.
lMpenenbHbIA yron NOSIHOrO BHYTPEHHEro oTpa- hy<hny ",
XeHus:

. n,

sina,, =—=—=
P

n n

OTH

3.6.6

Conparou_u/le N pacceuBatoLline nnH3bI. ToHkas nuH3a. CDOKyCHoe paccTtoaHne n ontu-

1
D=—

yeckasi cuna TOHKOWM NMH3bI: F

3.6.7

dopMyna TOHKOI MNH3bI: d T

111
_+_ J—
d f F

AN\ 7
YBenunyeHne, gaBaemoe fIMH30M:

r:£=m WV




1
D<0=F=—<0
B cnyyae pacceunBatoLen nMH3bI: D ;

h
H d
3.6.8 Xop nyya, npollealwero fMH3Y MoA NPOU3BOMbHBIM YIIIOM K €€ [faBHOW ONTUYECKON
ocu. MNocTpoeHne n3obpaxkeHnin TOYKN U OTpeska NpsiMon B cobupatlrowmx u paccensa-
IOLLMX NIMH3AX U X cucTeMax
3.6.9 doToannapar kak onTuyeckmn npmbop. ['nas kak onTuyeckas cucrema
3.6.10 WHTepdepeHuuns ceeTa. KorepeHTHble MCTOYHMKN. YCnoBusa HabniogeHns MakCumMymMoB 1
MWHUMYMOB B MHTEP(EPEHLIMOHHOWN KapTUHE OT ABYX CUH(A3HbIX KOr€PEeHTHbIX UCTOY-
HWKOB:
A
A=2m—
MaKCUMyMblI - 2 ,m=0,+/-1,+-2,+/-3, ...,
A
A= (2m + 1) —
MUHUMYMBbI - ,m=0,+/-1,4/-2,+/-3, ...
3.6.11 Ondpakumna ceeta. [udpakunoHHas pelieTka. YcrnoBne HabniogeH s rMmaBHbIX Makcu-
MYMOB MpU HOpMarnbHOM NaJeHMN MOHOXPOMAaTUYECKOro CBeTa C ANMHOWM BOJHbI A Ha
peLleTky ¢ nepmogom d:
dsing, =mh 0 401,42, 4/-3, ..
3.6.12 Owvcnepcus ceeta
4 KBAHTOBAA ®UN3UKA
4.1 KOPMYCKYNAPHO-BOMHOBOW AYANN3M
4.1.1 Mmnotesa M. NnaHka o kBaHTax. ®opmyna NnaHka: E=hv
4.1.2 he
E=hv=—=pc
POTOHLI. QHeprusa hoToHa: I8 .
E h h
p == — = —
Umnynbc doToHa: c ¢ A
41.3 doToadppekt. OnbiThl A.I'. CTonetoBa. 3akoHbl choToadhekTa
41.4 YpaBHeHve JriHWTenHa ans goTtoaddekTa:
EdJOTOHa = ABbIXO,Cla + EKVIH max,
he _ _he my’
EbeTOHa = hV = AEHXOHa B hVKp B }\‘ EKHHmaX = = eU3an
roe A , o 2
415 [aBsneHve ceeTa. [laBneHne cBeTa Ha MOMHOCTbIO OTPaXKaloLLlyld MOBEPXHOCTb M Ha




NOJTHOCTbIO NornoLwarLyr nNoBepxHOCTb

4.2 PN3NKA ATOMA
421 MnaHeTapHasa mogensb atoma
422 Moctynatbl bopa. N3nydeHne u nornowieHne OTOHOB NpK nepexone atoma ¢ O4HOro
YPOBHS S3HEPIrM Ha ApYron:
hc
hv,,=—=|E,—E,|
Xﬂli‘l
423 JInHenyatble cnekTpbl.
CnekTp ypoBHeW 3Heprum atoma Bo4opoaa:
-13,6 3B
E =——F
n ,h=1,23, ..
4.3 ®UN3NKA ATOMHOIO AQPA
4.3.1 HyknoHHasa mogenb sapa NenseHbepra - MBaHeHko. 3apsag agpa. Maccosoe uncno sa-
pa. N3oTonkl
4.3.2 PagnoaktnBHOCTb.
A A-4 4
Anbda-pacnag: 2 X oz, Y +,He .
Bbeta-pacnaga.
A A 0 ~
SNIEKTPOHHbII B-pacmanm. ; X =7, Y+ e+V,
A A 0 ~
MO3UTPOHHbII B-pacra 1z X7, Y+ e+, )
Mamma-nsnyvexve
4.3.3 _t
N (t) =N,-27
3akoH pagnoakTMBHOIO pacnaga: .
_r
m(t) =m,-27
MycTb m - Macca paanoakTMBHOMO BelllecTBa. Toraa
434 ApnepHble peakunn. leneHne n cuHTes agep




TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne KoanuyecTBO 4acos
HaumeHoBaHue pa3jiesioB U TeM duekTpoHHbIe (LM (POBbLIE)
n/ KonTpo/bHbIe IpakTuyeckue
NMPOrpaMmblI Beero o0pa3oBaTejibHbIE PeCypPChI
n padoThI padoThI
Paznen 1. HAYYHBIA METO/ HIO3HAHUSI TPUPO/IbI
11 Hayunb1ii MeTon nno3HaHus 7 ’ bu6nuoreka [JOK
’ NIPUPOIBI https://m.edsoo.ru/f16b68d7
Htoro no paznemny 7
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 bubmorexa LOK
https://m.edsoo.ru/f16b68d7
bubanoreka LIOK
2.2 | Jumawika 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
2.3 Cratnia TBEpAIOTO TeNa 5 1 https://m.edsoo.ru/f16b68d7
bu6nunorexa [IOK
24 3aKOHBI COXPAHEHHS B MEXAHHUKE 10 1 hitps://m.cdsoo.ru/f16b68d7
Wroro no pazneny 35
Pazngen 3. MOJIEKYJIAPHAS ®U3NKA U TEPMO/IUHAMUKA
OCHOBBI
3.1 MOJIEKYIIIPHOKHMHETHYECKOMN 15 1 bubmmorexa TOK
' Y https:/m.edsoo.ru/f16b68d7
TEOpPUH




39 Tepmoaunamuka. TeroBbie 20 ! bubmuoreka [IOK
) MaIlHHbI https://m.edsoo.ru/f16b68d7
13 ArperatHble COCTOSIHUSI BEILIECTBA. 14 ! bubmmoreka [JOK
’ ®azoBbIe IEPEXOIbI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 49
Pa3znen 4. JIEKTPO/IMHAMMUKA
bubmuorexa [JOK
4.1 DIIEKTPHUECKOE Hore 24 ! https://m.edsoo.ru/f16b68d7
49 u . . 24 { bubmnoreka IIOK
. OCTOSIHHBIN 3JIEKTPUYECKUN TOK hitps://m.edsoo.r/f16b68d7
43 T 6 bubmnoreka IIOK
' OIFH B PASIITTHBIX Cpeiax https://m.edsoo.ru/f16b68d7
Hroro no pasneny 54
Paznen 5. PUBNYECKU TIPAKTUKYM
. but6mmoreka [IOK
51| DusHieCKiii MpakTHKyM 16 16 https://m.edsoo.ru/f16b68d7
Uroro no pazneny 16
bubanoreka LIOK
PesepBHOE Bpems 9

https://m.edsoo.ru/f16b68d7

OBUIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 170 ? 16




11 KIIACC

HaumMeHoBaHHe KoauuecTBO 9acoB
Ne dueKkTpoHHbIE (LM (POBbLIE)
pa3iejioB H TeM KoHTpoJibHbIE IIpakTn4yeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
NPOrpaMmslI padoThI padoThI
Pazgen 1. 9JIEKTPOJIUHAMMUKA
1.1 MarsauTHOE T10J1€ 14 budmmorexa LOK
https://m.edsoo.ru/39859¢f1
12 DJIeKTpOMarHuTHas 13 1 bubnmnoreka [HOK
) WHIYKIMS https://m.edsoo.ru/39859ef1
Htoro no paznemny 27
Pasnen 2. KOJIEBAHUSI 1 BOJIHBI
21 Mexanndeckue 10 bu6nmoreka [IOK
' KosnebaHus https://m.edsoo.ru/39859¢f1
29 DNIeKTpOMarHUTHBIE 15 bubnmnoreka [JOK
' KoaeOaHus https://m.eds00.1ru/39859¢f1
MexaHu4yecKue u
2.3 DJIEKTPOMATrHUTHBIE 10 1 bubnnorexa LIOK
) p https://m.edsoo.ru/39859¢f1
BOJIHBI
24 Ontrka )5 ! bubnuorexa [JOK
https://m.edsoo.ru/39859%¢f1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bubanoreka LJOK




https://m.edsoo.ru/39859¢f1

Wroro no pazneny 5
Pasnen 4. KBAHTOBASI ®U3UKA
41 KopnyckynspHo- 5 Bu6muoteka [JOK
' BOJIHOBOM JTyaiu3M https://m.edsoo.ru/39859¢f1
bubmnoreka IIOK
4.2 | ®usukaatoma > https://m.eds00.ru/39859f1
®u3uKa aTOMHOTO S1pa
4.3 U DIIEMEHTAPHBIX 5 bubmorexa LOK
' P https://m.eds00.ru/39859f1
YaCTHIL
Wroro no pazueny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOD®U3UKU

51 DJIEMEHTHI aCTPOHOMUU 2 bubnmnoreka [HOK
' U acTpopU3UKU https://m.edsoo.ru/39859f1
Wroro no pazaeny 12

Paznen 6. PU3HUECKHAN MPAKTUKYM

6.1 duznueckuit 16 16 bu6nunorexa [IOK
' PaKTUKYM https://m.edsoo.ru/39859¢f1
Hroro no pasneny 16

Paznesn 7. OBOBIIAIOHIEE ITOBTOPEHHUE

7.1

CucreMaTuzanus u
000011IEHE
MPEAMETHOTO

15

but6mmoreka [IOK
https://m.edsoo.ru/39859ef1




COJICpKAHUS U OIIbITA
NeSITeIbHOCTH,
IPUOOPETEHHOTO MTPU
M3YYEHUHU Kypca
¢uzukm 10 — 11

KJIACCOB
Hroro no pazgeny 15
bubmuorexa [JOK
PesepBHOe BpeMs 10 https://m.eds0o.ru/39859ef1
OBILIEE KOJIMYECTBO
170 16

YACOB 110 [TIPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KonuyecTBo yacos DJIEeKTPOHHbIE
o
uudposeie
n/ Tema ypoka KoHTpoabHbIe IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE

n padoThI padoThI pecype
dusnka — pyHAaMeHTalbHas HayKa O 1 bubnnorexa [HOK
pUpoJIEe https://m.edsoo.ru/1beef346
Hayunslii MeTOZ O3HAHUSA U METO/BI { bubnnorexa [HOK
rccaea0BaHus GU3HMYECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe Bu6 LIOK

noInoTeKa
no3Hanus npupoasl. Habmoaenue u 1 hitps+//m.edsoo.ru/34c4993 1
IKCIIEPUMEHT B (pU3UKe T '
Crnioco0rl n3MepeHus: GU3NYECKUX | bubnuoreka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AGCoIt0THAs U OTHOCHUTENbHAS B LOK
. noOJINoTEKA

MOTPEIIHOCTH U3MEPEHUN PU3NYECKUX 1 hitps://m.cdsoo.rw/7f18fda3
BEJINYNH T '
MonenupoBanue B ¢puzuke. Poib n
MecTO (pU3UKU B POPMUPOBAHUU 1 bubnuoreka [IOK

COBPEMEHHOM HAYYHOU KapTUHBI MUpPa, B

MPAKTUYECKON JIEeATETLHOCTH JIIOICH

https://m.edsoo.ru/eabbded1

CraproBast KOHTpOJIbHas paboTa

MexaHn4ecKoe JBUKEHHUE. Cucrema
orcueta. OTHOCUTEIIBFHOCTD

bu6mmoreka [IOK
https://m.edsoo.ru/e9a52f02




MEXaHHNYCCKOT'O IBUKCHU. HpHMaH n
o6paTHa${ 3aga4yu MEXaHHUKU

Panuyc-BekTop MaTrepraibHOM TOUKH,

9 €ro MPOEKIUU HAa OCH KOOPAUHAT. bubnmoreka [JOK
Tpaexropus. [lepemenienne. CKOpoCTb. https://m.edsoo.ru/30a108a5
NX npoekiuu Ha 0OcU KOOPAUHAT
PaBHOMEpHOE IpsiIMOJIMHEWHOE

10 nsuxkenue. ['padudeckoe onrcanue bubnuorexa [JOK
PaBHOMEPHOTO MPSAMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JBUKEHUS

1 CnoxxeHue nepeMeneHuid U CKOpOCTeil. bubnuorexa [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHKEHHE.

12 MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE. bubnuorexa [JOK
[IpsamonMHENHOE JBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

13 OPSIMOJIMHENHOIO ABMKEHHUS C bubnmorera [TOK

P https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe majeHue. Y CKopeHue

14 CBOOOTHOTO TIaJICHUs. 3aBUCUMOCTh bubnuotexa [JOK
KOOpAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢c
BPEMEHH U UX TpapuKu

s JIBrokeHue Tena, OpOIIEHHOTO MO/ bubmuorexa [JOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5

16 KpuBonmHeliHoe nBuxkeHue. /[BrkeHne bubnnorexa [JOK




10 OKPY>KHOCTH. YTJIOBasi U JIMHEHas
ckopocTs. [lepuon u yactora.
LleHTpOoCTpEMUTENBHOE U ITOJTHOE
yCKOpEHHUE

https://m.edsoo.ru/33196fbe

KounTponbhas pabota no teme

bu6mmoreka [IOK

17
"Kunemaruka" https://m.edsoo.ru/1242f32e
[Tepsriif 3akoH HproTOHA.

13 HNuepimanbHble CUCTEMBI OTCUETA. bubnuorexa [JOK
ITpuHumn otHOocuTeNnbHOCTH ['anumnes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHble CUCTEMBI OTCUETA

19 Cuiia. PaBHOJEHCTBYIOIIAs CUJIA. bu6mmoreka [IOK
Bropoii 3akon Hetotona. Macca https://m.edsoo.ru/141d3837

20 B3aumoneiicteue ten. Tpernil 3aKkoH bubnuorexa [JOK
Hprorona https://m.edsoo.ru/57dba505

21 [Tpunnun cynepnosunuu cui. Pemenue bubnuoreka [IOK
3a7a4 Ha MPpUMEHEeHUE 3aKk0HOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHHUS.

22 OKBUBAJIICHTHOCTh TPABUTAIIMOHHON 1 bubmorexa HOK

. P . https://m.edsoo.ru/9aba2b0a
WHEPTHOUW MacChl

23 Cuna TsDKeCTH M yCKOpeHHe CBOOOIHOTO bubnunoreka [JOK
naJIcCHUs https://m.eds00.ru/22757£26
JIBmkeHre HeOECHBIX Te U UX

24 HCKYCCTBEHHBIX CIIyTHUKOB. [IepBas bubnuorexa [IOK
KOCMHYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa

25 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena bubnmoreka [JOK




https://m.edsoo.ru/0ae2cd84

Cuna tpenus. [Ipupona v BUIbI cuil

bubmuoreka [JOK

26 TpeHus. J{BUKEHUE B KUAKOCTHU U rase ¢ https://m.edsoo.ru/1fa86499
Y4€TOM CHUJIBbI COIIPOTUBIICHHUS CPEbI https://m.edsoo.ru/2cb29676
7 Hasnenue. ['uapocraruueckoe bubmuorexa [JOK
napienune. Cuiia Apxumena https://m.edsoo.ru/a28aa7ad
AGCOIIOTHO TBEPAOE TENO. bubnuorexa [JOK
28 [TocrynarenbHOe U BpalaTeabHOe bubnuorexa [JOK
JIBMDKEHUE TBEPJIOTO TENA https://m.edsoo.ru/2b95d57e
29 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuotexa [JOK
BparieHus. [linedo cruibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, NPUIOKEHHBIX K
30 TBepaoMy Teny. LleHTp TskecTu Tena. bubnnorexa [HOK
VYcoBus paBHOBECHUS TBEPIOIO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecust
bu6mmoreka [IOK
31 Pemenue 3amau
g https://m.edsoo.ru/dc1caac0
1 KonrtponbHas pabora no Teme bubnnoreka [JOK
"Tunamuka. CtaTuka TBEpOro tena" https://m.edsoo.ru/9f5a574¢
NMnynsc MmaTepuaibHOM TOYKH,
3 CHUCTEMbI MaTepUAIbHbBIX TOUEK. L{eHTp bubnuotexa [JOK
MacC CHUCTEMBI MaT€pHUAIbLHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 IBM)KEHUU LIEHTpa Macc
NMnynbe cuitbl 1 U3MEHEHHE UMITYJIbCa
bu6mmorexa [IOK
34 Tena. 3aKOH COXPaHEHUS UMITYJIbCA.

PeakTtuBHOE ABHKEHHUE

https://m.edsoo.ru/13f0a221




MoOMEHT uMITyJIbCa MaTepuaIbHON
touku. [IpeacraBnenue o cOxpaHeHUn

bu6mmoreka [IOK

35
MOMEHTA UMIIYJIbCa B EHTPAIbLHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bu6mmoreka [IOK
36 Pemenue 3amau
A https://m.edsoo.ru/f7706d63
PaGora cuibl Ha MaJIOM U Ha KOHEYHOM
37 nepemernieHnn. I'padguueckoe bubnuoreka [IOK
MpEACTABICHUE Pa0OTHI CHUIIBIL. https://m.eds00.ru/913974c7
MoOIHOCTh CHIIBI
Kunernueckas sneprus. Teopema 00
38 M3MEHEHUU KMHETHYECKOU SHEPT U bubmorexa HOK
. P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
[ToTennuanbHble U HEOTEHIIUATLHBIE
39 cuibl. [loTennuansHas sHeprus. Bropas bubmorexa HOK
] prH. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tperbst KocMuyeckas ckopocThb. CBs3b
paboThl HEMOTEHITUATBHBIX CHUJI C
40 W3MEHEHUEM MEXAHUYECKOW SHEPTUU bubmorexa HOK
P https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON YHEPTUU
VYupyrue u He 1€ CTOJIKHOBEHHUSI.
41 v Ez;eHHe Beynlf }J]'ITJ'H/I Tl UI€ATTbHOM bubmorexa HOK
p PHY s A https://m.edsoo.ru/f30f43b6
KHUTKOCTH
4 KonrtponbHas pabota no reme "3akoHbl bubnuorexa [IOK

COXpaHEHUs B MEXaHUKe"

https://m.edsoo.ru/474e7c4a




PazBuTue npeacraBieHuii 0 npupoie

43 TermnoTel. OcHOBHEIE TTOJIOKeHUST MKT. bubnmnorexa [IOK
https://m.edsoo.ru/b0ad4445f
Huddysus. bBpoyHoBckoe nBHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
44 TBEPIBIX Tel. XapaKTep ABMKEHUS U bubnmnorexa [IOK
P o P pA https://m.edsoo.ru/c44d02e2
B3aMMO/JICHCTBUS YaCTHI] BEIESCTBA
Macca u pazmepsl MOJIEKYIT (aATOMOB).
bu6mmoreka [IOK
45 KomnuectBo Bemiectna. [locTosnnas
https://m.edsoo.ru/c5b72ab7
ABorajzipo
46 Temneparypa. TemioBoe paBHOBeCHE. bubnnorexa [HOK
IIkana Lenbcus https://m.edsoo0.ru/0070d493
bu6mmoreka [IOK
47 P
CIICHHE 31t https://m.edsoo.ru/1531aba5
bubmuorexa [JOK
48 41 iras. I'
JICATIBHBIH Td3. 1 a30BLIC SAKOHET https://m.edsoo.ru/1deb2367
49 VYpaBuenue Menneneera-Kianeiipona. bubnnorexa [JOK
Pemtenue 3agau https://m.edsoo.ru/8d12¢328
50 AbcountoTHas TeMmnepaTtypa. 3aKoH bubnnoreka [JOK
HansTOHA https://m.edsoo.ru/14e02d 1f
51 N3onponeccel B H€aabHOM Trase ¢ bubnnoreka [JOK
MOCTOSIHHEIM KOJIMYECTBOM BEIIIECCTBA https://m.edsoo.ru/68878d51
I'pacdmaeckoe mipeacTaBieHmne
52 H?I,)og) OILIECCOB: 513§Te Ma, H30X0pa bubmorexa LOK
poreceos: pMa, pa, https://m.edsoo.ru/1344327b
n3obapa
b K
53 OcnoBnoe ypaBHeHne MKT nommorexa O

https://m.edsoo.ru/c8094721




bu6mmoreka [IOK

54 Pewenne 3anau
A https://m edsoo.ru/10265205
CBs3b a0COIOTHO TeMIepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO

55 CpelHel KHHETUYECKOMN IHepruei https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEILIOBOTO JBUKCHHS
€€ 4acTHuil

56 O06o0061mmeHre 1 cucTeMaTH3aIys 3HaHUI bubmuoreka [JOK
o Teme "OcHoBbl MKT" https://m.edsoo.ru/09d12fd8

57 KonTponbHas padota no teme "OCHOBBI bubnnoreka [HOK
MKT" https://m.edsoo.ru/13adad59
Tepmonnnamuyeckasi cucrema. 3ajilaHue
BHEIIHUX ycnoBuid 1uist T/ cucremsl.

53 BHemHue u BHyTpeHHUE MTapaMeTpBhl. bubnnoreka [HOK
[TapameTtpsl T/] cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAUCHUS BEJIMYWH, ONTUCHIBAIONINX €€ Ha
MUKPOCKOITHYECKOM YPOBHE
Hynesoe Hauano TepMOAMHAMUKH.

59 Camomnpown3BoiibHas penakcarus T/ bubmorexa HOK

p p 8 https://m.edsoo.ru/8ec51210
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Monens ueanbHOro ra3a B
60 TepMOJMHAMUKE. Y CJIOBUS bubmmorexa [TOK
PMOZ Tl https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TON MOJICIH

61 VYpaBuenue MeneneeBa-Kianelipona u bubnmnoreka [JOK
BBIPAKCHUE JUJIS1 BHYTPEHHEN SHEPTUU https://m.edsoo.ru/bal178d0

62 Bripaxkenue 111 BHyTpEHHEN SJHEPTUU bubnmoreka [JOK




OJHOATOMHOI'O HACAJIBHOI'O I'a3a.
KBasucrarnueckue n HeCTaTHUSCKHE

https://m.edsoo.ru/ac5cacl5s

MPOIIECCHI
DneMeHTapHas paboTa B
63 TepMOIUHAMUKeE. Beranciienue padoOThI Bubmorexa ITOK
P ' P https://m.edsoo.ru/741d5738
1o rpaduKy npoiecca Ha pV-auarpaMmme
Tennonepenada kak croco0 U3MEHEHUS
64 BHyTpeHHel sHeprun T]I cucremsl 6e3 bubmorexa [JOK
yIp p https://m.edsoo.ru/3d734561
COBEPIICHUS pabOTHI
65 KonBekuusi, TEmonpoBoIHOCTb, bubnuorexa [JOK
HU3JIIy4YEHHUE https://m.edsoo.ru/157b54cd
KonunuectBo Temiotel. TennioéMKOCTh
66 Tea. Y IenpHas U MOJIsIpHas bubnuorexa [JOK
TEIJIOEMKOCTH BelllecTBa. Y AeIbHas https://m.edsoo.ru/7ba67355
TEIJI0Ta CTOPAHMS TOILJIUBA
67 Pacuér xonmyecTBa TEMIOTHI IPU bubnuoteka [JOK
Terionepenaye https://m.edsoo.ru/1dbSad4e
68 [TonsiTue 06 anuabaTHOM MpoIecce. bubnunorexa [JOK
IIepBblit 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KomnnuecTBo TemiaoTs u paboTa Kak
69 MEpPBI U3MEHEHUSI BHYTPEHHEW 3HEPTUU bubmorexa HOK
p yIp p https://m.edsoo.ru/b047alcd
T cuctemsl
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs
70 PaBHOBECHBIX U HEPABHOBECHBIX bubnuorexa [IOK

nporeccoB. HeoGpaTumMocTh NpUpOIHBIX
IIPOLIECCOB

https://m.edsoo.ru/c6f4£f464




71 [IpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIWH. bu6mmoreka [IOK
KIIg https://m.edsoo.ru/2e945513
7 MakcumansHoe 3HaueHue KIT. [{ukn bubmuoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bubmuoreka [JOK
73 Pemenue 3amau
A https://m.edsoo.ru/b3efal8b
OKOJIOTHYECKHE ACIIEKTHI
74 HCIIOJIb30BAaHMS TEIJIOBBIX JIBUTATEIEH. bubnuorexa [JOK
TernoBoe 3arpsA3HEHUE OKPYKAKOLIEH https://m.edsoo.ru/9867aaa7
Cpelbl
bu6 K
75 Permrenue 3amau nommotexa [0
https://m.edsoo.ru/c8c70432
O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
76 o teMe "Tepmoaunamuka. TermioBsie bubnmnorexa LIOK
\ P ' https://m.eds00.ru/28d62b3f
MAIIUHEI
77 KonrtponbHast pabora o Teme bubnuoreka [IOK
"TepmoanHamuka. TenaoBble MalIUHbI" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBanue U KOHAEHCAIUS.
78 I/Iclrjla eII{)I/Ie U KUIIeHue. Y aeabHas bubmmorera [TOK
p e https://m.eds00.ru/6f8¢6777
TeII0Ta MapooOpa3oBaHUs
Haceimiennbie 1 HEHACHITIICHHBIE TTAPHI.
KauecTBeHHast 3aBUCMMOCTD IIJIOTHOCTH
79 Y JIaBJICHUS HACBILIEHHOI'O Ilapa OT bu6mmorexa [IOK

TEMIIEPATypbl, UX HE3aBUCUMOCTb OT
00bEMa HACKIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT

https://m.edsoo.ru/f5¢17d02




JaBJICHHA B X KMJAKOCTH

20 BrnaxaocTs Bo3ayxa. AGCOTIOTHAS U bubmmoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
b K
81 Pemrenue 3amau nbsmorexa LO
https://m.edsoo.ru/18e95ff3
TBépaoe Teno. Kpucraminyeckue u
. bubnmoreka [JOK
82 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB
https://m.edsoo.ru/20a88a03
KpHUCTaJJIOB
[naBneHue n KpUCTATUIU3ALIMSL.
bu6mmoreka [IOK
83 VY enapHas TEI0Ta IUIaBICHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarnus
eopmanuu TBEPAOTO Tea.
Aedop P bu6mmoreka [IOK
84 Pactsxenue u cxarue. Casur. Monyib
. https://m.edsoo.ru/dalaab10
HOwura. IIpegen ynpyrux nedhopmaruit
TennoBoe pacMpeHue KUIKOCTEN U
N bubnuoteka [JOK
85 TBEPBIX TEJ. AHTAPMOHU3M TETUIOBBIX
. https://m.edsoo.ru/7baSedf2
KoJe0aHnii YacTHI] BEIECTBA
26 [IpeoOpa3oBanue sHEPrUH B Pa3z0BBIX bubnuoreka [IOK
rnepexonax https://m.edsoo.ru/97a0672f
b K
87 VYpaBHeHUE TEIJIOBOTO OanaHca nommorexa 110
https://m.edsoo.ru/ab1521fb
b
88 Pemrenue 3anau nbmmorexa HOK
https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.
bu6mmorexa [IOK
89 Kanunnsapuseie siBinenus. JlaBnenue noj

I/ICKpHBJICHHOﬁ MMOBCPXHOCTHIO

https://m.edsoo.ru/b42f1f97




*)unkoctu. @opmyna Jlannaca

O06001IeHYE ¥ cUCTEMAaTU3alUs 3HAHUI

90 110 Teme "ArperatHble COCTOSIHHS bubmmorexa LIOK
P " https://m.edso0.ru/0b52575¢
BemecTBa. Pa3oBbie EPEXOIbI
KonrponsHas pabora o Teme
91 "ArperatHble COCTOSIHUS BELIECTBA buGnnorexa LIOK
P ., ' https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOAbI
DnekTpu3aius Tei U €€ MPOosIBICHUSI.

9 Dnektpuueckuii 3apsia. [[Ba Buna bubnuorexa [JOK
3JIEKTPUYECKUX 3apsaoB. [IpoBoaHuUKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U MTOJYIPOBOIHUKHI
DneMeHTapHbIN ANEKTPUUYECKUI 3apsil.

93 3aKOH COXpaHEHUSI IJIEKTPUUECKOTO bubmmorexa LOK

P P https://m.edsoo.ru/f49afd24
3apsana

94 B3aumopeiictBue 3apsanoB. Touednsie bubnnorexa [JOK
3apsanbl. 3akoH Kynona https://m.edsoo0.ru/445b7746

bu6mmoreka [JOK

95 Pemenue 3amau https://m.edsoo.ru/6b87ecS5a

https://m.edsoo.ru/08fc19bc

96 Onektpuueckoe none. Ero neiicteue Ha bubnunoreka [JOK
DJIEKTPUYECKUE 3apsLabl https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.

97 [Tpo6uslii 3apsa. Jlunuu bubnnoreka [JOK
HaIPSHKEHHOCTH DJIEKTPUYECKOIO OIS, https://m.edsoo.ru/3dac6957
OAHOPOIHOE ANEKTPUIECKOE T10JIE

98 [ToTeH1ManbHOCTD 3JIEKTPOCTATUHYECKOTO bubnmnorexa [JOK




noust. PasHoCTh IIOTCHIINAJIOB U
HAIIPs>KCHUEC

https://m.edsoo.ru/80021447

HOTGHHI/IaJ'IBHaﬂ OHEpPIu 3apsaaa B

99 3eKTpocTaTuueckoM mnodie. [lorenunan bubmmorexa [IOK
p ' B https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTH TOJIA U PA3HOCTH
100 MOTEHIMAIOB JJIsI JIEKTPOCTATUHYECKOTO bubmmorexa [JOK
i s P https://m.edsoo.ru/df7a6838
OJIst
101 [IpuHOUI Cyneprno3unuu JIEKTPUIECKUX bubnnorexa [HOK
rnojeun https://m.edsoo.ru/Ocfedabe
bu6mmoreka [IOK
102 Pemenue 3anau
A https://m.edsoo.ru/5a582263
103 [Tone Toueunoro 3apsana. [Tome bubnuotexa [JOK
PaBHOMEPHO 3apsDKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsIKEHHOTO MO
104 00béMy miapa. [lose paBHOMEpHO bubmorexa HOK
y 13 ) P . p https://m.edsoo.ru/f7a665ee
3apsOKEHHON OECKOHEYHOM MITOCKOCTH
105 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
rosie. Y CJI0BUE PAaBHOBECUS 3apsAJI0B https://m.edsoo.ru/32405eab
106 JIMBIIEKTPUKY U TTOITYIIPOBOJIHUKH B bubnuoreka [IOK
3JIEKTPOCTATUYECKOM [OJIE https://m.edsoo.ru/060ebab5
Kongencarop. DneKTpo€MKOCTh
107 KOHJIEHCATOpa. DIEKTPOEMKOCTD bubmorexa HOK
. pa- P https://m.edsoo.ru/845b4£73
IIJIOCKOTO KOHJEHCATOopa
108 [TapatensHOE COEUHEHHE bubnnorexka [JOK

KOHACHCATOPOB

https://m.edsoo.ru/d11e8ce7




109 IlocienoBaTenbHOE COEIUHEHUE bu6mmoreka [IOK
KOHJICHCATOPOB https://m.eds00.ru/1€992920
110 OHeprus 3apsHKeHHOTO KOHAEHCATOpa bubmmnorexa [IOK
p P a p https://m.edsoo.ru/73a34f18
bu6mmoreka [IOK
111 Pemnrenue 3anau https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
112 JIBrKeHue 3apsyKEeHHOM YacTULIBI B bu6mmoreka [IOK
OJHOPOJHOM JJIEKTPUUECKOM MOJIE https://m.edsoo.ru/8341d6ac
113 Permrenue 3amau
114 O06o0061mmeHre 1 cucTeMaTH3aIys 3HaHUI bubmuoreka [JOK
1o Teme "DiekTpuueckoe moie" https://m.edso0.ru/5752603f
115 KontponbHas paboTa mo teme bubnnoreka [HOK
"JnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cwuia Toka. [TocTossHHEBIN TOK. Y CII0BUS
116 CYIIIECTBOBAHUS MMOCTOSHHOTO bubmiorexa LOK
ym https://m.edsoo.ru/233311b5
AIEKTPUYECKOTO TOKA
bu6mmoreka [JOK
117 nu .H
crounukn Toka. Hanpskenme u SAC https://m.edsoo.ru/0839al15
118 3akoH OMa 11 ydacTKa LEnu. bubnuoreka [IOK
DNEeKTPpUUYECKOe COMPOTUBIICHNE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTb CONIPOTUBIICHUS
119 OJIHOPOJHOI'O IIPOBOJHUKA OT €TI0 JITUHEI bubmmorera [IOK
FIHOPO p A a https://m.edsoo.ru/95fcdf51
Y TUJIOIAIY TIOTIEPEYHOTO CEUCHUSI
120 VY nenbHo€e CONPOTUBIICHUE BEILIECTBA. bubnnorexa [JOK

Pemenue 3agau

https://m.edsoo.ru/437f8300




121 [TocnenoBarenbHOE, MapaJIEILHOE, bu6mmoreka [IOK
CMELIAHHOE COENUHEHNUE TIPOBOIHUKOB https://m.edsoo.ru/236f7e07
122 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX bubnmoreka [JOK
nenei. [IpaBuna Kupxroda https://m.edsoo.ru/1794cf37
bubmuoreka [JOK
123 P
CHICHHE 3211 https:/m.eds00.ru/388 1b469
124 PaGora snekTpuyeckoro Toka. 3akoH bubnuorexa [JOK
Jxoyna —Jlenua https://m.edsoo.ru/a3605c5¢
bu6mmorexa [IOK
125 P
CHICHHE 3a1aq https://m.edsoo.ru/6761bfOf
MOIIHOCTB JEKTPUIECKOTO TOKA.
126 TermioBas MOIITHOCTD, BEIAENIsIEMAas Ha bubmmorera [TOK
B » BRI https://m.eds00.ru/99750a6f
pesucrope
bubmuoreka [JOK
127 P
CHICHHE 3a1aq https://m.edsoo.ru/eb72fc24
128 O/1C 1 BHyTpeHHEEe CONPOTUBIICHHE bubnunoreka [JOK
MCTOYHHKA TOKa https://m.edsoo.ru/72d453af
129 3axon OMa 171 TOJIHOM (3aMKHYTO ) bubnuoteka [JOK
JJIEKTPUYECKOMN LIETTH https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
130 P
CHICHHE 3a1aq https://m.edsoo.ru/3580b679
bu6mmoreka [JOK
131 M
OTHOCTE HCTOHHHKA ToKa https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
132 K
OPOTKOE aMbIKatie https://m.edso0o.ru/546f5632
133 Konpaencarop B 1ienu noCTOSIHHOTO TOKa bu6mmorexa [IOK




https://m.edsoo0.ru/35368f3e

134 Pemenue 3agau bubmmorexa LOK
A https://m.edsoo.ru/4410cef0
135 Pemenue 3agau mo treme "IlocTostHHBIN bubmuorexa [JOK
AIEKTPUUYECKUNA TOK" https://m.edsoo.ru/a7340a29
136 Pemenwne 3agau o teme "llocTossHHBIN bubmuorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/744261b8
137 Pemenne 3agau o teme "llocTosHHBIN bubmuoreka [JOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001meHre u cucTeMaTr3als 3HaHUIA
138 110 TeMe "[10CTOSAHHBIN 2IEKTPUUECKU Bubmiorexa LIOK
| p https://m.edsoo.ru/bfd7a050
TOK
139 KonTponbhas padota no teme bubnnoreka [HOK
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DneKkTpruyecKasi MpoOBOAUMOCTD
140 A3JIMYHBIX BEIIECTB. DJICKTPUICCKHI bubmmorexa [OK
P HIeCTs: P https://m.edsoo.ru/da794295
TOK B MeTayimax. CBepXMpOBOAUMOCTD
DNEeKTPUYECKHUI TOK B pacTBOpax U
141 acrutaBax dJIEKTPOJIMTOB. 3aKOHBI buommorexa LHOK
P P ' https://m.edsoo.ru/4b423491
@apazes 11 AIEKTPOIU3a
bu6mmoreka [IOK
142 e €CKUH TO azax. [Imazma
JICKTPHHACCIHH TOK B Tasax. LUIasM https://m.eds00.ru/92d92f76
143 DJIEKTPUYECKUI TOK B BAKyyMe. bubmuorexa [JOK
Bakyymabie mpubopbl https://m.edsoo.ru/2E+160
144 DNEeKTPUUIECKHI TOK B bubnmnorexa [JOK

TTOJTYITPOBOTHUKAX

https://m.edsoo.ru/ab61c660




145

[TomynpoBOTHUKOBBIE TPUOOPEI

bu6mmoreka [IOK
https://m.edsoo0.ru/83622200

146

@uU3NYECKU IPAKTUKYM 110 TEME
"M3MepeHue cuiibl TOKA U HANIPSKEHUS B
L[€NHU [IOCTOSIHHOI'O TOKAa IPU MOMOIIN
aHAJIOTOBBIX U IU(POBBIX
HU3MEPHUTEIBHBIX MPUOOPOB" MK
"3HaKOMCTBO ¢ U(PPOBOI TabopaTtopueit
no ¢uzuke. Ilpumepsl n3mepenus
(bU3MYEeCKUX BEITUYUH MPHU ITIOMOLIH
KOMITBIOTEPHBIX TaTYMKOB"

bubmuorexa [JOK
https://m.edsoo.ru/5643ea56

147

Ou3nyeckuil MPakTUKyM IO TeMe
"N3y4yeHre HepaBHOMEPHOTO BUKECHHS
C LIETBI0 OMPEIEIICHNUS MTHOBEHHOM
ckopoctu"

bubmuoreka [JOK
https://m.edsoo.ru/f6292f5f

148

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl IpU
MPSIMOJINHEIHOM paBHOYCKOPEHHOM
JIBMDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH TYTH
OT BPEMEHH IIPH PaBHOYCKOPEHHOM
nBIOKeHnN"

bu6mmoreka [JOK
https://m.edsoo.ru/6960b6ef

149

@u3nYeCcKUil IPAKTUKYM IO TEME
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
najgeHus" win "M3yuenue nBuKeHUs
Tena, OpPOIIEHHOT0 TOPU30HTAILHO"

bu6mmoreka [JOK
https://m.edsoo.ru/d1ea2402

150

@u3nYeCKUil NPAKTUKYM IO TEME

bu6mmorexa [IOK




"M3ydeHue IBUKEHUS TeJla 1Mo
OKPY’KHOCTH C IOCTOSIHHOM 110 MOJTYJTIO
ckopoctbio" uiu "MccnenoBanue
3aBHCHMOCTH TIepH0/ia 00paIeHus
KOHUYECKOTO MasATHUKA OT €ro
napameTpoB"

https://m.edsoo.ru/bcf53514

151

@uU3NYECKUM IPAKTUKYM 110 TEME
"U3mepenue paBHOICHCTBYIOMIECH CHJIIBI
IIpH IBUKEHUH OpyCKa [0 HaKJIOHHOU
mwockoctu" win "llpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JIBUKCHUS
OpycKka 110 HaKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT ero Macchl"”

bu6mmoreka [IOK
https://m.edsoo.ru/0b34db84

152

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenqoBaHue 3aBUCUMOCTH CHIT
YIIPYTOCTH, BOHUKAIOIINX B MIPYKUHE U
PE3UHOBOM 00pa3sle, OT uxX
nepopmanuun" win "U3ydyenue
JIBUKEHMS CUCTEMBI TEJ, CBA3AHHBIX
HUTBIO, IEPEKUHYTON yepe3 JETKUil
010K"

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

153

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue ko3 puirienTa TpeHus mno
BEJIMYMHE YTJIIOBOTO KO3 PUIIEHTa
3apucumoctd Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IIOCKOCTH € TIEPEMEHHBIM

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607




kod(durmeHToM TpeHus" Uin
"N3y4yeHue IBU>KEHUA Ipy3a Ha Baly C
TpeHuem"

154

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue yciaoBUid paBHOBECHS
TBEPJIOrO TeJa, UMEIOLIETO OCh
BpaiueHus" uiu "Koncrpyuposanue
KPOHILUTEHHOB U pacuéT CUJI ynpyroctu"
nin "HU3ydenne ycToiuuBOCTH TBEPAOTO
Teja, UMEIOLIEro oAb onops"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HoMmy nyTu" win "M3mepenue
CHJIBI TSTH, CKOPOCTU MOJIEH
3JIEKTPOMOOMIIS M MOIIIHOCTH CHJIBI
Taru" nim "CpaBHEHUE U3MEHEHUS
HMITyJIbCA TeJIa C UMITYJIBCOM CHJIBI" MIIH
"HccnenoBaHue cOXpaHEHUS UMITYJIbCA
P YIPYTOM B3aUMOAEUCTBUU" WK
"N3mMepeHne KNHETHYECKON IHEPTHU
T€ja 1o TOPMO3HOMY ITyTH"

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

156

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOrO Mporecca
(pexoMeHI0BaHO HCIIOIb30BaHHE
uudpoBoit 1abopaTopun)" wiu
"M3yyeHre n30XOpHOro mpoiiecca” Win
"N3yuenune n3ob6apHoro npouecca’ uiu

bu6mmoreka [JOK
https://m.edsoo.ru/eOfe7e07




"IIpoBepka ypaBHEHHS COCTOSTHUS"

157

@uU3NYECKUM IPAKTUKYM 110 TEME
"M3mepenue yaenbHOl TermIoEMKoCTH"
unu "HccnenoBanue mpoiecca
OCTBIBAHUS BellecTBa' UM
"UccnenoBanue aguabaTHoro mnporecca'
niu "M3ydyeHne B3auMOCBSA3H SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEeMIIEpaTypbl KUIIEHUS KUJIKOCTE"

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa61

158

du3nuecKuil MPakTUKYM 110 TEMe
"N3y4yeHue 3akOHOMEpHOCTEN
UCHapeHUs KUAKOCTEN" Uiu
"N3mepenue yaenbHOMN TEMI0ThI
raBieHus apaa" uim "Usyuenue
CBOWCTB HACBILIIEHHBIX apoB" WU
"N3mepenne abCOMIOTHOMN BIAXKHOCTH
BO3/yXa U OI[EHKa MacChl IapoB B
nomenieHuun". smepenue

K03 duLreHTa TOBEPXHOCTHOIO
HATSDKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6b1a23b5

159

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"Habmtoienue npeBpalieHust SHEPTuu
3apsHKEHHOT0 KOHJEHCATOPa B SHEPTUIO
n3nydeHus ceeroauona’ uinm "M3yuenue
MPOTEKaHUs TOKa B LIETIH, COAEpKaIIEH
KoHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUATIOB (HATIPSIKEHUS )

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377




P TIOCIICIOBATEIIHbHOM COSMHEHUHN
KOHIEHCATOPOB"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaenqoBaHue CMEIIAHHOTO
COCMHEHUS PE3UCTOPOB" MU

160 "M3MmepeHue yieabHOro CONpOTUBICHUS bubmorexa LOK
PEHHE YACIILHS P https:/m.edsoo.ru/2b179d98
npoBoJHUKOB" K "HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS
JUTSI JIaMIThl HaKaJIuBaHus"
Ou3nyeckuil MPakTUKyM IO TeMe
"HaOuroieHune amekTposn3a’ win
"U3mepenue 3apsia 0JHOBAJICHTHOTO
161 noHa" unu "VccienoBanue 3aBUCUMOCTH bubmorexa HOK
https://m.edso0.ru/64b6e901
COTPOTHUBIICHUS TEPMOPE3UCTOPA OT
TeMneparypsl” uin "CHATHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKH auoaa"
PesepBubIiil ypok. O6006111eHIE 1
. bubnuoteka [JOK
162 cUcTeMaTu3alus 3HaHU M0 TemMe
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepubIiil ypok. O6006111eHIE 1
163 CHUCTEMaTHU3aIl1s 3HAHUU 110 TEME bubmorexa HOK
" " https://m.edsoo.ru/3149956b
JnHamuka
PeseprubIil ypok. O6001eHIE 1
. bu6mmoreka [JOK
CHUCTEMaTHU3aIUs 3HAHUH 110 TEME
164 https://m.edsoo.ru/6¢c0df9cc

"3aKOHBI COXpaHEHUS B
Mexanuke"."CraTrka TBeporo tena'.

https://m.edsoo.ru/0f9752ac




PesepBHbIil ypok. O60011cHIE 1

165 CHCTEMAaTHU3alMs 3HAaHHUI 110 TeME ! bubmuorexa [JOK
"OCHOBBI MOJIEKYJISIPHOKHHETUYECKON https://m.edsoo.ru/de148976
teopun"

PesepsuElil ypok. O0001IIEHNE U
P P N bu6mmoreka [IOK

166 CUCTEMATHU3AalNA 3HAHUH 10 TEME 1

" " https://m.edsoo.ru/Obcc77cl
Tepmonunamuka. TernnoBble MalTMHBI
PesepBHrliit ypok. O60011eHNE 1

167 CHCTeMaTHu3alus 3HaHUH 110 TEME ! bubmuoreka [JOK
"ArperaTHble COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
da3o0Bble IEPEeX0bl"

PesepBusblil ypok. O0001IEHNE 1
P P . bubmuorexa [JOK

168 cUCTEMaTH3allMs 3HAHUI IO TEME 1

" " https://m.edsoo.ru/f2381c0c
DIEeKTPUYECKOE T10JIe
PesepBHbIi ypok. O000IIIEHHE U
169 CI/ICTIC)MaTI/IL’sZp WS 3HAHUU 110 TEME 1 bubmmorera [TOK
" %,I . " https://m.edsoo.ru/3cae6dal
[TocTOsTHHBIN 3NIEKTPUUYECKUI TOK
PesepBHrIi ypok. O000IIIEHHE U
170 CI/ICTIC)MaTI/IL’»Zp W1 3HaHUH 110 TeMe "Toku 1 bubnmorera [TOK
. " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBHIEE KOJIMYECTBO YACOB I1O 170 16

[TPOTPAMME




11 KIIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne
wn Tema ypoxka Beero KonTpoabHbie IIpakTn4yeckue o0pasoBaTe/bHbIE
r
padoThI padoThI pecypchbl
B3auMopeiicTBuE NOCTOSHHBIX

| MAarHuTOB U IPOBOJHUKOB C TOKOM. ! bubnmnoreka [JOK
MarnutHoe nosne. I'unoresa https://m.edsoo.ru/487a8593
Awmrmepa
BexTop MarHUTHON MHIYKIUU.

’ [TpuHIMD Cynepno3uLu ! bubnmnoreka [JOK
MAarHUTHBIX nojeu. JInnun https://m.edsoo.ru/4clabccb
MarHMTHON MHJIYKIIUU

3 MarauTHoO€e 1oJie MPOBOIHUKA C ! bubnnoreka [JOK
TokoM. OnbIT Dpcreaa https://m.edsoo0.ru/d35d5262

4 Cuna Amnepa, e€ HallpaBJIEHUE U 1 bubnuoreka [IOK
MOIyJIb https://m.edsoo.ru/26d9c5ba

bu6mmoreka [JOK

5 Pemenue 3anau

A 1 https://m.edsoo.ru/a37a0c21

6 ITpumeHnenne 3akoHa Amnepa. 1 bubnuoreka [IOK
DeKTpou3MepHUTEIbHbBIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBJIeHUE U

7 MOZyJib. JIBI>KEHUE 3apsKEHHON i bubnuoreka [IOK
YaCTULLI B OJHOPOIHOM https://m.edsoo.ru/c97afaal
MarHuTHOM I10J1€

8 Pemenne 3agau 1 bubmuorexa [JOK




https://m.edsoo.ru/504e98c7

MMPOBOAHUKAX

bu6mmoreka [IOK
9 Pa6 JI
abota CiIpt Jopertia hitps://m.eds0o.ru/d518bedb
bubmuorexa [JOK
10 P
ClICHHe 33/t hitps://m.eds00.ru/93617bd9
MarnutHoe 11051€ B BEILIECTBE.
11 deppomarueTuku, napa- u bubmorexa LOK
pp - 11ap https://m.eds00.ru/30ff9608
IMaMardHeTUKU
OCHOBHBIE CBOWCTBA
12 dbeppomarnetukoB. [IpumMeHeHne bubmmorexa [OK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKOB
13 Pemenue 3agau mo reme bu6mmoreka [IOK
"Marautsoe moJe" https://m.edsoo.ru/5b55¢307
14 Pemienue 3anay 1o reme bubmuorexa [JOK
"MarautHoe moJe" https://m.edsoo.ru/41c4ac8a
SIBiIeHUE DIEKTPOMATHUTHOMN
15 HUH nu. IToTok BekTOpa bubnnorexa LIOK
AYKIL N p https://m.edsoo.ru/b3efalcl
MarHUTHON WHTYKITUU
bu6nmoreka [JOK
1
6 OIC nunyKum https://m.edsoo.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHOMN bubnnoreka [JOK
nHaykiuu Gapanes https://m.edsoo.ru/abdec188
13 BuxpeBoe anexkTpuyeckoe mouie. bubnuoreka [IOK
Toku ®Pyxo https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubnuotexa [JOK

https://m.edsoo.ru/0235cc02




bu6mmoreka [IOK

20 P
CHICHHE a1t https://m.edsoo.ru/4dfda618
bubmuorexa [JOK
21 ITpaBuno Jlenma
paBil Hi https://m.edsoo.ru/bbc22726
HNunykrusHocth. Karyika
22 UH YKTI/IBHOCTI/I B GIZI/I buGnnorexa LIOK
b H https://m.edsoo.ru/621eae9d
[IOCTOSIHHOTO TOKa
3 SBnenue camounaykiuu. 3/C bubmuorexa [JOK
CaMOMHIYKLIUU https://m.edsoo.ru/7ee60ca8
DHeprus MAarHATHOTO TIOJIS
24 KaTYIIKH C TOKOM bubmorexa HOK
y ' https://m.edsoo.ru/b3c0adl1
DIIeKTPOMarHuTHOE I0JIe
bubmuorexa [JOK
25 Pemenne 3ama
HieHHE sakad hitps://m.eds00.ru/88f69d2b
O00011eHNEe U CUCTEMATU3ALIS
. bubmuorexa [JOK
26 3HAHUHU II0 TEME
" https://m.edsoo.ru/76484025
"DnekTpoaguHAMUKA
7 KonTponbhast pabota no teme bubnuoreka [IOK
"DnexkTpoauHaMuKka" https://m.edsoo.ru/8ae09b98
KonebarenpHas cucrema.
28 CB00OOHBIE KOJIEOAHUS bubnnorexa [IOK
A ' https://m.edsoo.ru/7c1db385
[Mapmonnueckne konebaHus
Kunemarnueckoe U JUHAMUYECKOE
29 OIMCAaHUE KOJIEOATENBHBIX bubnnorexa LIOK
N https://m.edsoo.ru/87ce9498
JIBAKECHUMT
30 DHepreTuyeckoe onucanue. BeiBos bubnmoreka [JOK




JUHAMHUYCCKOI'O OITHMCaHusA
TapMOHHUYCCKHUX KoJIeOaHMH U3 UX
SHEPTCTUUCCKOI'0 U
KHMHEMAaTHYCCKOI'O OITMCaHMA

https://m.edsoo.ru/e3¢99692

bu6mmoreka [IOK
1 A 7
3 MILTHTY )1 1 (pasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepron 1 yacToTa KOJICOAHMIA.
[Teproa Manbix CBOOOTHBIX
32 KoJIe0aHuil MaTEMaTUYECKOr O bubmmorexa LHOK
https://m.edsoo.ru/e0399319
MasiTHUKA. [leprom cBOOOHBIX
KoJIe0aHUM MPY>KUHHOTO MasiTHUKA
3aryxaroiye KojaeoaHusl.
33 BrinyxaeHasie kojicOanus bubmmorexa LIOK
YA ’ https://m.edsoo.ru/72¢93d09
Pe3onanc
bu6mmoreka [IOK
34 ABTOKOIIE0A
BTOROICOAHIA hitps://m.edsoo.ru/6add2644
bu6mmorexa [IOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepeHIUA
36 "I\I/)[exaHI/I‘I(zCII:I/IC KOJIEOaHUs B bubmaorexa [IOK
" https://m.edsoo.ru/8ef587be
MY3bIKaJIbHBIX HHCTPYMEHTAX
O00011eHNe U CUCTEMATU3ALIS
37 3HaHui o TeMe "MexaHnuecKkue Eubmrorexa IIOK
" https://m.edsoo.ru/eb84182f
KOJIeOaHUs
38 DIIeKTpOMarHuTHBIE KOJIeOaHusI. bubnuotexa [JOK




KonebaTenbHbIl KOHTYD

https://m.edsoo.ru/d4adabde

®opmyna Tomcona. Cs3b
aMILTUTY/IBI 3apsiia KOHACHCATOPA C

bubmuorexa [JOK

39
aMIUIUTYJION CUJIbI TOKA B https://m.edsoo.ru/093f9af1
KOJIe0aTeIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B

40 HAIeaIbHOM KOoJIe0aTeIbHOM buGnnorexa LIOK

A https://m.cdsoo.ru/d1e2d543
KOHTYpe
3aTyxarolme dJIEKTPOMArHUTHEIE
41 KOJI}:(;aHI/ISI Brin )KIZ)IeHHI)Ie bubmmorexa LIOK
F DRI hitps://m.eds00.ru/5e668619
3JICKTPOMArHUTHBIC KOJICOaHUS
IlepemenHsIit TOK. Pezucrop u
42 KOHJICHCATOP B LICHH IIEPEMEHHOTO bubmmorexa LHOK
p p https://m.edsoo.ru/84836152
TOKa

13 Karyiika HHIyKTUBHOCTH B LIENTU bubnuoreka [IOK
[IEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af

m 3akoH OMa AJi 3JEeKTPUIYECKOM bubnnoreka [JOK
LIETIN IEPEMEHHOI0 TOKA https://m.edsoo.ru/8bae38e6
MOoIHOCTh EPEMEHHOT0 TOKA.

45 AMIITUTYHOE U IEHCTBYIOLIEE bubnuoreka [IOK
3HA4YE€HHUE CUJIBI TOKA U https://m.edsoo.ru/1cac6cdc
HaANPSDKESHUS

46 Pe3oHaHC B JIEKTPUYECKOM IIENH bubnnorexa LIOK

p 1 https://m.edsoo.ru/087506df
b K
47 Penrenue 3anau ubnnotexa L0

https://m.edsoo.ru/al6836a4




NneanpHbIif TpanchopmaTop.
[TpousBoacTBo, nepenava u

bu6mmoreka [IOK

48
NOTpeOICHUE IEKTPUUECKON https://m.edsoo.ru/f97418ae
SHEPTrUuu
DKOJOTUYECKUE PUCKHU TIPU
IIPOU3BOJICTBE DIICKTPOIHEPTUH.
49 Kp JIBT i I/ICHOJILSO]faHI/ISIp bubmoreka LOK
YARTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TOBCEAHEBHOM
JKAZHU
bubmuorexa [JOK
50 P
CHIetme sajat https://m.edsoo.ru/ee6677ed
bu6mmoreka [IOK
51 P
CHICHHE 3a/1ad https://m.edsoo.ru/7cab59f8
O00011IEHNE U CUCTEMATHU3AIUS
52 3HAHUHU II0 TEME bubmmorexa LIOK
" " https://m.edsoo.ru/401024a9
DNEeKTPOMarHUTHBIE KOJIeOaH s
Mexannueckue BOJIHEL.
53 XapaKTepUCTUKU MEXAaHNYECKUX bubmaorexa [IOK
p P https://m.edsoo.ru/a58e109f
BOJIH
54 CBoiicTBa MEXaHUYECKHUX BOJIH bubmaorexa [IOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [JOK
55 3Byk. X
BYK. AApaKTCpHCTHIH 3BYKa https://m.edsoo.ru/138b6f09
Nudpa3Byk u yabTpa3ByK.
(pasByK it YITpasBy bubmuorexa [JOK
56 [IIymoBoe 3arpsi3sHEHHE

OKPYKaroIlei cpebl

https://m.edsoo.ru/7380038f




bu6mmoreka [IOK

57 Pemenue 3ana
HICHHE sa/ad https://m.edsoo.ru/cfd918bf
DNIEKTPOMArHUTHBIE BOJIHBI.
58 N3nydyenue 3eKTpOMarHuTHBIX bubmorexa HOK
v p https://m.edsoo.ru/714e5db1
BOJIH
59 DHeprus EKTPOMAarHUTHBIX BOJIH. bubnunoreka [HOK
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana 31eKTPOMarHUTHBIX BOJIH.
bubmuorexa [JOK
60 [IpuMeHeHne 31eKTPOMarHuTHbIX
https://m.edsoo.ru/49bel{9%
BOJIH B TEXHUKE U OBITY
[IpuHUMIIBI paIUOCBA3U U
61 TeaeBuaeHus. Pagronokaus. bubmuorexa [JOK
DIIEKTPOMarHUTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96{1{8
OKPYKarOILEH Cpebl
& Konrponbnas pabora no reme bubnnorexa [JOK
"KonebGanus u BOTHBI" https://m.edsoo.ru/4£7985a0
63 Cgert. 3aKOH NMPSMOIUHEHHOTO bubnuotexa [JOK
pacrpoCcTpaHEHUs CBETa https://m.edsoo0.ru/f9566406
Pemenue 3aga4 Ha npUMEHEHUE
64 3aKOHa MPSIMOJIMHEMHOTO bubmorexa HOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHus CBeTa
65 Otpaxenue csera. [1nockoe bubnuoreka [IOK
3epkasio. Cepuueckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Tpenomnenue cBeTa. AGCOMIOTHBIM
. bubmuorexa [JOK
66 Y OTHOCHUTEJIbHBIN TIOKa3aTelb

npenomiieHus. [lomHoe BHyTpeHHee

https://m.edsoo.ru/bc2e55¢cd




otpaxxeHue. [IpenenbHblii yromn
MOJIHOTO BHYTPEHHETO OTPaXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUEC

67 3aKOHOB OTPaXE€HUS U buGnnorexa LIOK
p https://m.eds00.ru/49d830a9
MpEJIOMJICHUS CBETa
Xon xydeud B npuzMe. Jucnepcus
68 cBeTa ngO)KHLII)fI COCTi 6en§ro buGnnorexa LIOK
' https://m.edsoo.ru/d8elc3be
cBera. LlBet
69 JInn3pl. DOKYCHOE PacCTOSTHUE U bubnuorexa [JOK
OIITUYCCKAas CHUJIA JIMH3BI https://m.edsoo.ru/60441359
[Toctpoenue nzobpaxeHuii B
70 JIMH3aX U UX CUCTEMAaX Bubmorexa ITOK
’ https://m.edsoo.ru/bb53b1d5
VYBenuuenue JINH3EI
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHNH, MOIIYYAEMBIX C bubnnorexa [IOK
p ’ ya https://m.edsoo.ru/5a86809
IIOMOIILIO JINH3
72 I';ma3 xak onTryeckas cUCTeMa bubmnorexa LIOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
73 OPUMEHUMOCTHU T'€OMETPHUUECKON bubmorexa LHOK
p p https://m.edsoo.ru/cd174a10
OIITHKU
74 CKOpOCTh CBETA U METOJIBI €€ bubnmoreka [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
75
Jlucniepens ceera https://m.edsoo.ru/lel6cchbe
76 WNuTtepdepentus ceeta bubnuotexa [JOK




https://m.edsoo.ru/5fc0c638

KorepeHTHble HICTOUHUKHU. Y CIIOBUS

bu6mmoreka [JOK

7 HAOMIOICHHS MAKCHMYMOB 1 htps:/m.edso0o.ru/c6416d48
MHUHUMYMOB
bu6mmoreka [IOK
P
78 CHICHHE a1t https://m.eds00.ru/3061de2b
bu6mmoreka [IOK
79 IT
PHMCHEHHE HHTCP(EpeHLII https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80
Mugpakims ceera https://m.edsoo.ru/12ed04b5
HhpaKkIHOHHAS PEIIETKA.
Hudpaku p Bbu6nnorexa [IOK
81 VYcnoBue HaOMIOAEHNUS TJIaBHBIX
https://m.edso0.ru/f998d964
MaKCHMYMOB
bubmuorexa [JOK
2 P
8 CHICHHE 3a1aq https://m.edsoo.ru/d58c411a
23 ITonnepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus csera https://m.eds00.ru/e9890fe9
bu6nmoreka [JOK
4 P
8 CHICHHE 3a1ad https://m.edsoo.ru/c56¢8158
85 CBeTOBBIE SIBIICHUS B IIPUPOJIE bubnnorexa [IOK
PHPOA https://m.edsoo.ru/0b36363d
26 O0o00mIeHNEe U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3Hagui o treMe "Ontuka" https://m.edsoo.ru/8a14748b
87 KonrtponbHas padora no reme bubnuoreka [IOK
«OnTukay https://m.edsoo.ru/82315dd4
88 I'panuibl TPUMEHUMOCTH bubnmoreka [JOK




KJIACCHYECKOU MEXaHUKH. 3aKOHEI
AJICKTPOIMHAMMKY U TIPHHITUIT
OTHOCHUTEJILHOCTH

https://m.edsoo.ru/c9bd77cb

[ToctynaTel cnenuaibHON TEOPUU

bubmuorexa [JOK

89
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBai. [IpeobpazoBanus
90 Jlopenua. YcinoBrue NpUYMHHOCTH. bubnuorexa [JOK
OTHOCHUTEIBLHOCTh https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE
BPEMEHHU U COKPAIICHHUE ITTUHBI
01 DHeprus U UMITYJIbC bubnuorexa [JOK
PEISATUBUCTCKON YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs3b MacChl C SHEPTUEH U
92 HMITYJIBCOM PEISITUBUCTCKOMN bubmorexa [JOK
Y P https:/m.edso0.ru/b6258ffa
YaCcTUI[bl. DHEPTUs TOKOS
93 PaBHOBECHOE TEIIIOBOE U3IydCHUE bubmorera [JOK
i https://m.edsoo.ru/f54035a5
bu6nmoreka [JOK
94 3 B
AKOH CMetieHu Bura https://m.edsoo.ru/1c5{f752
95 I'mnotesa M. Ilnanka o kBaHTax. bubmuoreka [JOK
DoToHEI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
96 OHe ¢ boTtoHa
HEPTHA M UMITYIILC (HOTOH https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubnuoreka [IOK

CroneroBa. 3akoHbl hoTorddexTa

https://m.edsoo.ru/8c68e5bH9




VYpaBHeHue DUHIITEHHA 114

bu6mmoreka [IOK

8 X HK n
? dorodderra. "Kpachas rpaitiia https://m.edsoo.ru/01ef4556
dororddekra
99 Hasnenue cera. OnbiThl I1. H. bubmuorexa [JOK
JleOeneBa https://m.eds00.ru/64b4f966
b K
100 BosiHOBBIE CBOMCTBA YaCTHI] nommorexa O
https://m.edsoo.ru/f59cfcec
Bonnsl ne bpoiins. JInuHa BOIHBI
101 ne bpoitist u pasmepsl 00acTi bubnunoreka [JOK
JIOKaJIU3alMH JIBHXKYIIEHCS https://m.edsoo.ru/5df8bafl
YaCTHUIIBI
102 KopnyckynsspHo-BOJIHOBOI bubnuoreka [IOK
JIyanusMm https://m.edsoo.ru/8ccab62a
103 Judpakmus 31eKTpOHOB Ha bubnuorexa [JOK
KpUCTaJUIax https://m.edsoo.ru/30dbal8c
Crneuunguka usmepeHuii B
104 Mukpomupe. COOTHOIICHUS bubmorexa HOK
POMHP L. https://m.edsoo.ru/65783dec
HeomnpeaenéHHocrel [ elizenOepra
bu6mmoreka [IOK
1 P
05| Peweiie rpaguieckinx saxa: https://m.edsoo.ru/e70195bd
, bubnuoteka [JOK
106 P
0 CHICHHE PACHCTHRIX Sakat https://m.edsoo.ru/ee9b3182
KonTponbHas paboTa mo remam: Eub 10K
noImoTeKa
1 7 n T " HK _
0 OCHOBH\,C 0", "OpHyCKyHHpHO https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJTM3M
108 ONBITHI TTO UCCTIEIOBAHUIO bubmuorexa [JOK




cTpoeHus aroma. [Inanerapuas
Mojienb atoma Pesepdopaa

https://m.edsoo.ru/312b750a

bu6mmoreka [IOK
10 I1 b
? OCTyTIaTR bopa https://m.edsoo.ru/404dfa9a
110 Buapl ciektpoB. CrieKTp ypoBHEH bubnunoreka [HOK
3HEPruu aToMa BOI0poa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKIEHHOE bubnnorexka [JOK
H3JIy4EHUE CBETA https://m.edsoo.ru/f945d85¢c
b K
112 Jasep noaunoreka 11O
https://m.edsoo.ru/2288a0c4
Hyxnonnas monens siapa
113 I'eitzenGepra-MiBanenko. 3apsaa u bubmuorexa [JOK
MAaccoBO€ 4YMCIO sifpa. M3oTonsl. https://m.edsoo.ru/34adaSde
PanroakTMBHOCTH
3aK0H paJInOaKTUBHOTO pacrnaja.
CBolicTBa HOHU3HU €ero
pyiomt bubmuorexa [JOK
114 u3llydeHus. BausHue

PaIlOaKTUBHOCTH Ha KUBbIE
opranusmsl. /lozumerpus

https://m.edsoo.ru/aab98bef

115

OHeprus CBA3U HYKJIOHOB B SIIpE.
SAnepusie cunbl. Jlepekt maccobl
sanapa. SlnepHsie peakuuu. SAnepHeie
peaktopsl. [Ipobiaemsr
YIIPABIISIEMOTO TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTHYECKHE aCIIEKThI
Pa3BUTHA SAAEPHOU YHEPTETUKHU

bu6mmoreka [JOK
https://m.edsoo.ru/ff1758d0




Metoapl peructpauuy u
MCCJICIOBAHMSI DJIEMEHTAPHBIX
gactull. PyHaameHTalIbHbIC
B3auMOJEHCTBUA. bapuoHsl,

bu6mmoreka [JOK

116
ME30HBI U JICTITOHHI. https://m.edsoo.ru/1ac08a5b
[TpencraBnenue o CtannapTHOU
Mojenu. KBapk-riitooHHas MOAEb
aJIpOHOB
®du3suKa 3a npeaeaaMmu
Cranpaptaoit monenu. Témuas
117 MaTtepus U TEMHAasI DHEPTUA bubmmorexa LHOK
P vp ’ https://m.edsoo.ru/c026fd37
EnuHCTBO M3HYecKoi KapTHHBI
MHpa
118 Oransl pa3BUTHS aCTPOHOMUHU. bubnnorexa [HOK
3HavyeHHe ACTPOHOMUH https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (PU3UKHU
119 JUIsL 0OOBbSICHEHUSI IPUPOIBI bubnnorexka [JOK
KOCMHYECKUX 00BEKTOB. MeTO bl https://m.edsoo.ru/39¢44028
ACTPOHOMHUYECKHUX UCCIIEAOBAHUI
CoBpeMeHHbBIE ONITHYECKHE
bu6mmorexa [IOK
120 TEJIECKOIIbI, paJHOTENIECKOIIbI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHas aCTpOHOMHUS
Bun 3Bé3anoro nebda. Co3sesaus,
121 SIpKUE 3BE3/bI, IUIAHETHI, UX Eubmorexa IIOK
p AL, ’ https://m.edsoo.ru/aac588eb
BUINMOE IBIKEHUE
Bbub6anorexa [IOK
122 Conneynas cucteMa. CoJHIIE. 1

https://m.edsoo.ru/22748eb4




ConHeuHas aKTUBHOCTD. VICTOYHUK
sHeprun CoJiHIIA U 3BE3]T

3BE3/bI, UX OCHOBHBIE
XapakTepucTuku. J{narpamma

bubmuorexa [JOK

123
"CHIeKTpaJIbHBIN KJ1acc — https://m.edsoo.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TIIaBHOU bu6mmoreka [IOK
MOCJIEI0BATEILHOCTH https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .

CoBpeMeHHbIe NPECTABIECHUS O
125 MIPOUCXO0XKICHUHU U SBOJIIOIIUU bubmorexa LHOK
P a B https://m.edsoo.ru/d09dad94
CoiHia ¥ 3B€31. DTallbl JKU3HU
3BE3
Mneunsiii [lyts — Hamma
bu6mmoreka [IOK

126 lNanakTrka. Tunel ranakTuk.

. https://m.edsoo.ru/7cd10a0a
YEpHble ABIPHI B sIpax rajJakTHK
Bcenennas. Paciumpenue

127 Bcenennoii. 3akon Xa60ma. Teopust bubnuotexa [JOK
Bbosbmioro B3peiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
U3IIy4eHHE

128 MacmirabHast CTpyKkTypa bubnnorexka [JOK
Bceenennoii. Meraranaktuka https://m.edsoo.ru/ce234633

129 Hepeménnsie npobieMsl bubnuoreka [IOK
aCTPOHOMUHU https://m.edsoo.ru/d37d9ffe

130 ®u3nyecKkuil NPakTUKYM II0 TEME bubnuoreka [IOK

"UccnenoBanue MarHUTHOTO T10JIS

https://m.edsoo.ru/67361aef




IMOCTOSTHHBIX MarHUTOB'" WMIIN
"NccneqoBaHue CBOMCTB
dbeppomMarueTUKoB" UIu
"UccnenoBanue ASHCTBHS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Pu3N4eCKu IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CUJIbI
AmMriepa OT cuJiibl TOKa" WU
"OnpeneneHne MarHUTHOU
WHAYKIIMHA HA OCHOBE U3MEPEHHUS
cuiiel Ammepa"

bu6mmoreka [IOK
https://m.edsoo.ru/fcaec91e9

132

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
ANEKTPOMArHUTHOM MHIAYKIUU'" WIIN
"OnpeneneHre HHIYKIUH
BUXPEBOIO0 MarHUTHOTO MoJs"

https://m.edsoo.ru/c36658da

133

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue sBICHUS
camouHaykiun" unm "Coopka
MOJIEJIH JIEKTPOMAarHUTHOTO
reseparopa"

bu6mmorexa [IOK
https://m.edsoo.ru/b8fb6391

134

Pu3nYeCKUu IPAKTUKYM 110 TEME
"N3mepenue nepuojia CBOOOTHBIX
KOJIEOAHUN HUTSHOTO U
MPYKWUHHOT'O MassTHUKOB"

bubmuorexa [JOK
https://m.edsoo.ru/5d159d35




135

DuU3NYECKU MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUU B
IPYXKUHHOM MasiTHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/a28026bd

136

DuU3nYeCKui MPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOIro ToKa
yepes MoCiIeI0BaTeNbHO
COEIMHEHHBIE KOHJEHCATOP,
KaTyILKY U pe3ucTop’ uin
"HccnemoBanue padoOThI
HMCTOYHHKOB CBETA B LICTIH
MepEMEHHOTO TOKa"

bubmuorexa [JOK
https://m.edso0.ru/89dc2d90

137

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

138

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHue nokasarens
MPEJIOMJIEHUS CTEKIIa" WIIH
"ITonrydyeHne n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia u
JTUH3BI"

bu6mmoreka [IOK
https://m.edsoo.ru/42569¢eal

139

Pu3NYecKuil TPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(GOKyCHOTO pacCTOSIHUS OT
BellecTBa (Ha MpUMEpPE KUIKUX
nuH3)" un "U3Mepenue
(OKYCHOTO pacCTOSTHUS
paccenBaroUX JUH3"

bu6mmorexa [IOK
https://m.edso0o.ru/b879fb3f




140

DuU3NYECKU MPAKTUKYM 10 TEME
"Habnronenue nqudpakumm,
uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737

141

DuU3NYECKU MPAKTUKYM 10 TEME
"OnpenesneHue UMITYJIbCa U
SHEPTUU PEISATUBUCTCKUX YACTHUIL
(mo ¢oTorpadusim TpeKoB
3apsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

bubmuorexa [JOK
https://m.edso00.ru/63756c47

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM [ lnanka
Ha OCHOBE MCCJIEI0BaHUs
dororddexra" wn "UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA 4epe3
CBETOJIMOJI OT HaIpsHKeHUA"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916£f82

143

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
pa3peKEHHOr0 aTOMapHOT O
BOJIOPOJa U U3MEPEHUE
noctosiHHOM Pundepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢oHa ¢ CHOIB30BAHUEM
nosumertpa" uinm "M3ydenue
HOTJIOIEHUS OeTa-4acTHI]
aTrOMUHAEM"

bu6mmorexa [IOK
https://m.edsoo.ru/c3dabebe




145

DuU3NYECKU MPAKTUKYM 10 TEME
"HabGnromeuus 38€34H010 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JIJIS1 ONIPEACIICHUS
[IOJIOKEHHU HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3usi CeBepHOro Moymapus
U pKuUe 3BE3/bI" WIN
"Habmronenus B Teneckon JIyHsl,
IUTAHET, TYMAaHHOCTEH U 3BE3/IHBIX
CKOILJICHUI"

bubmuorexa [JOK
https://m.edsoo.ru/1072021e

146

O000I11IeHNE U CUCTEMATU3AIUS
3HaHui. Ponb pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHISCKOM, COIMAIbHOM B
ATUYECKOM cdepax NesTeTbHOCTH
YyeJIoBeKa

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

147

O00011eHNEe U CUCTEMATU3ALIS
3HaHui. Posb u MecTo ¢pu3uku u
aCTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHUpa

bu6mmoreka [JOK
https://m.edsoo.ru/18f19f7¢c

148

O00011eHNe U CUCTEMATU3ALIS
3HaHui. Ponb ¢pusnyeckoii Teopun
B (hOpMHUPOBAHUHU NPEACTABICHUI O
buznyecKoil KapTuHE MHpa, MECTO
¢u3nUecKoil KapTHHBI MUpPa B

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4




o01ieM psiry COBpEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJE

149 O0600I11IeHNE U CUCTEMATU3ALIUS bubmuorexa [JOK
sgagui o teMe "Kunematuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHNEe U CHCTeMAaTH3aIINS bubnmoreka [JOK
sgagui o treMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o001IeHe U CHCTeMAaTH3AIINS bubmmoreka [JOK
3HaHuM no Teme "J{mHamuka" https://m.edsoo.ru/2dfbafc5
O00011IeHNE U CUCTEMATHU3AIUS Ent LOK
B nOIUOTEKA
152 3gagui 1o teme "CraTtuka
" https://m.edsoo.ru/3cca482e
TBEP/IOTO Tella
O000I11IeHNE U CUCTEMATU3AIUS Eub OK
B nOIUOTEKA
153 3HAHUU 110 TeMe "3aKOHEI 1
" https://m.edsoo.ru/32a4d1a0
COXPAHCHHS B MEXaHHKE
O000I11IeHNE U CUCTEMATHU3AIHS
154 3HaHUH 1Mo TeMe "OCHOBBI bu6mmoreka [JOK
MOJIEKYJIIPHO-KUHETUYECKON https://m.edsoo.ru/ed440ca8
Teopun"
O000I1IIeHNE U CUCTEMATHU3AIHS
155 3HaHUH 110 TeMme "TepMoauHaAMUKa Bubmorexa ITOK
p ) https://m.edsoo.ru/c63f7¢10
TenmoBbie MaIUHEL"
O000I1IIeHNE U CUCTEMATU3ALHS
156 3HaHMUN 110 TeMe "ArperaTHble bubmuoreka [IOK

cocrosHus BeniecTBa. Da3oBbie
nepexonr”

https://m.edsoo.ru/1d36b5b1




O000111eHrE U CUCTEMATU3ALMS

bu6mmoreka [IOK

157 3HAHUH 0 TeMe "DIIEKTPUUYECKOE
! P https://m.edsoo.ru/3bf0def9
oJie
O000111eHrE U cCUCTEMATU3ALMS Eu6 1OK
. " nOINOTEKA
158 sgagui o teMe "IlocToAHHEIN
. " https://m.edsoo.ru/71453ee6
AJIEKTPUICCKUN TOK
O000I11IeHNE U CUCTEMATU3AIUS Eub 10K
B HOINOTEKA
159 3Haguii o teme "Toku B
" https://m.edsoo.ru/3d40077a
Pa3IMYHBIX Cpeaax
160 O06o001IeHne U CHCTeMAaTH3aIINS bubmmoreka [JOK
3HaHui o TeMe "MarautHoe noje" https://m.edsoo.ru/3b4c06ae
Peseprublit ypok. O60011eHuE U
. bubanorexa LIOK
161 cUCTeMaTU3alys 3HAaHUH 110 TEME ] 1
" HeKTpOMATHHTHAS HHIYKIA" https://m.edsoo.ru/053e2248
Peseprubiit ypok. O600111eHIE U
. bubnuoreka IIOK
162 CHUCTEMaTU3alus 3HAaHUH 110 TEME ] 1
"MexaHmIecKie KoneOas" https://m.edsoo.ru/d6310bfd
Peseprubiit ypok. O60011eHUE U
. bubnuoreka IIOK
163 CUCTEMATH3AIINAA 3HAHUH 10 TEME ' 1
" HeKTpOMATHHTHbIE KoTebaHHA" https://m.edsoo.ru/5e¢2bb83d
PesepBHbIit ypok. O60011€HNE U
164 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubmuorexa [JOK
"MexaHH4YeCKHE U https://m.edsoo.ru/96a7a2dd
3JIEKTPOMArHUTHBIE BOJTHBI"
165 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK

CcUCTEMaTu3anusa 3HAHWM 110 TEME

https://m.edsoo.ru/52ad1603




"Onruka"

PesepBHeiit ypok. O600IICHHE 1

bubmuorexa [JOK

166 CUCTEMATHU3ALMs 3HAHUH 10 TEME 1
https://m.edsoo.ru/Sbeclc65
"OcuoBsl CTO"
PesepBHeiit ypok. O600IICHHE U
167 CHCTeMaTH3aIlusl 3HaHUH 110 TeMe i bubmuorexa [JOK
"KopnyckynsipHO-BOITHOBOM https://m.edsoo.ru/f7¢59d38
ayanu3m"
PesepBurrii ypok. O000111€HIE U
P P . bubnuorexa [JOK
168 CUCTEMATHU3AINA 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/1f511654
du3uka aroma
Peseprublit ypok. O60011eHuE U
169 CUCTEMAaTH3alLMs 3HAHUH 110 TeMe 1 bu6mmoreka [IOK
"®du3ruka aTOMHOIO spa 1 https://m.eds00.ru/905c5ce0
3JIIeMEHTapHbIX YyacTul"
PesepBurrii ypok. O000111€HIE U
P P . bubnuotexa [JOK
170 CUCTEMATH3AIINA 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/2bffb94c
DneMeHTHI aCTPOPUZUKH
OBHIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOT'PAMME




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

1)®Puzuka. 10 kimacc: yue0, ajist o01ieodpa3oBat. OpraHu3aluii ¢ Mpuil. Ha
AJICKTPOH. HOCUTENE : 6a30BBIN U yIIyOJIeHHBIN ypoBeHb / I'. SI. Mskuiies, b.
b. bByxosues, H. H. Cotckuii; noxa pea. H. A. IlapdentbeBoii, 2024

2) Coopuuk 3amau o ¢usuke. 10-11 kmacco - [TapdpentreBa H.A.

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

1)®uzuka. 10 kiacc: yue0, g 001eo0pa3oBaT. OpraHu3aIui ¢ mpuil. Ha
AJIEKTPOH, HOCHUTEIIE : 0a30BbIN U YIIIyOJIeHHBINH ypoBeHb / ['. SI. Msikues, b.
b. bByxosues, H. H. Cotckuii; nox pen. H. A. [lapdentbeBoii, 2024
2)Dusuka. 10 kiace. [loypounsie pazpaboTku k yueOHUKY - Msikumena I'.41.,
Caypos IO.A.
3) Coopnuk 3anau no pusuke. 10-11 xiaccsl - I'pomiiera O..
4)Duzuka. 10 knacc. Terpanb nis nabopatopHbix padoT - [lapdpentoeBa H.A.
5)TemaTuyeckre KOHTPOJIbHBIE U CAMOCTOATENIbHBIE pabOoThI 1o pusuke. 10
kiacc - ['pomiesa O.1.
6)COopnuk 3anay no ¢usuke. 10-11 knaccsl - [lappentreBa H.A.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo.ru

https://www.yaklass.ru/?from=menu

https://resh.edu.ru/

https://phys-ege.sdamgia.ru/
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