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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke Ha ypoBHE CcpeaHero oo61ero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHMM U TPeOOBaHMM K pe3yJbTaTaM OCBOCHUS
OCHOBHOM 00pasoBaresibHON mporpammsbl, npenacrabieHHbix B PI'OC COO, a
Takke ¢ yu€tom (enepaibHON padouelt nporpamMmbl Bociutanusi u Konnenuu
npernojaBanus  ydeOHoro mpeamera «®Pusznka» B 00pa3oBaTEIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 1o  ¢uzuke omnpegenser o00sA3aTENbHOE MPEIMETHOE
COJIEp’KaHME, YCTAHABIMBAET PEKOMEHAYEMYIO IMMOCIEI0BATEIBHOCTh U3YUYEHUS
TEM U pa3/lelioB y4yeOHOTO TMpeaMera ¢ YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4Ye€OHOro TMpoIlecca, BO3PACTHBIX
ocobenHocTeil odyvatonuxcs. [Iporpamma no ¢usuke maét npencTaBlieHUE O
HesiX, CoAepKaHuu, OOIIeld cTpaTeruu OOy4YeHHUs, BOCIHMTAHMUS W PA3BUTHUSA
oOyuJaronuxcsi cpeacrBamMu ydueOHoro mnpenvera «Dusmka» Ha yriayOnEéHHOM
YPOBHE.

N3yuenue kypca Gusznku yriiyoJIEHHOTO YPOBHS TO3BOJISIET PeaIM30BaTh
3aaun MpoeCcCUOHANTBHOM OpPUEHTAllUM, HANpPABJICHO Ha CO3JaHUE YCIOBUMN
JUISL TIPOSIBIIGHUST CBOMX WHTEJUIEKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
KOKIBIM ~ O0y4arolMMcs, KOTOpbIE HEOOXOMUMBI ISl  MPOJODKCHUS
oOpa3oBaHMsi B OpraHu3anuax MpodecCHOHANIBHOTO O00pa30BaHUS IO
Pa3IUYHBIM (PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBLHOCTSIM.

B nporpamme mno ¢Qusuke omnpeaensoTcs IUIAaHUPYEMbIE Pe3yJbTaThl
OCBOCHMSI Kypca (U3MKM Ha YypOBHE CpeIaHero ooOimero oOpa30BaHUS:
JUYHOCTHBIE, METAalpeIMETHbIE, NpeIMETHbIe (Ha YIIIyOJIEHHOM YpPOBHE).
HaydHo-Meromonornyeckoii OCHOBOM  Juisi  pa3pabOTKu  TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM PE3yJIbTaTaM OO0y4YaroIInXCs,
OCBOMBIIIMX MPOrpamMMmy Mo (PU3MUKE Ha YPOBHE CPEAHET0 OOIIero o0pa3zoBaHus
Ha yrIyOJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO.

[Iporpamma no gu3uke BKIIOYALT:

IUTAaHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00YUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

[Iporpamma 1o (u3uMke MMEET MNPUMEPHBIM XapakTep M MOXKET OBbITh
UCIIOJIb30BaHA YUUTEISIMU (DU3HUKH IS COCTABIICHUSI CBOMX pabOUMX MPOTPaMM.

[Iporpamma 1o ¢u3HMKe HE CKOBBIBAET TBOPUYECKYIO UHUIIMATUBY YUUTENCH
U TPEAOCTABISET BO3MOXKHOCTH Ui PEATU3ALMNU PA3TUYHBIX METOJUYECKHUX
MOJIXOJIOB K TperofaBaHui0 (HU3MKU Ha YriayOJEHHOM YPOBHE MPH YCIOBHH
coxpaHeHus1 00s13aTeIBHOM YaCTH CoIepKaHus Kypca.

®du3nka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPHUPObI, BHICTyMHas B
KauecTBe Y4eOHOro MpeAMeTa B IIIKOJIe, BHOCHT CYIIECTBEHHBIM BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawomem wmupe. I[llkonpHBIT Kypc (Quukm —
CHUCTEMOOOPA3yIONUi  JIJI1  €CTeCTBEHHO-HAYYHBIX yUEOHBIX TMPEIMETOB,
MOCKOJIbKY (pU3WYECKHe 3aKOHBI JIKAaT B OCHOBE MPOIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, Ouosiorueit, ¢uzmueckoil reorpadueil m acTpOHOMUEH.
Hcnonp3oBaHne W akTUBHOE TMpUMEHEHWE (DU3NYECKUX 3HAHHWKN OIPEESITHIIO
XapakTep W OypHOE pa3BUTHE PA3HOOOpA3HBIX TEXHOJOTUH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHHUSI KOCMOCA, MOJIYYEHHUsI HOBBIX MaTE€pUAJIOB C
3aJlaHHBIMU  CBOMCTBaMu. I3ydeHue (u3MK BHOCHT OCHOBHOW BKJIAJ B
dbopMHpOBaHHE ECTECTBEHHO-HAYYHOM KapTHHBI MHUpa O0O0ydYaromerocs, B



dbopMHpoBaHWE YMEHUW MPUMEHSITh HAyYHBIM METOJ TO3HAHUA MpU
BBITIOJIHEHUU UMHU Y4E€OHBIX UCCIIEOBAaHUM.

B ocHoBy kypca (u3uku Ha ypOBHE CpeAHEero oOuiero oOpa3oBaHUS
MOJIOKEH Psii UJIeHd, KOTOpble MOXHO pacCMaTpuBaTh KakK MPUHIMUIBI €ro
OCTPOCHHUSI.

Hoea yenocmnocmu. B coOOTBETCTBUM C HEH KypC SIBJISICTCA JOTHYECKU
3aBEPIIEHHBIM, OH COACPKUT MaTepuall U3 BCeX pa3zesioB (PM3UKHU, BKIIOYAET
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (HU3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce sBIsSeTCs
dbopmMHpoBaHUe NMPEACTaBICHUIN O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanvzaius npeanosiaraeT UCIoiIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANIa (U3UYECKON HAayKU, OCMBICICHUE CBSI3U PA3BUTHUS
¢u3nKM ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U DKOJIOTHUYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc Qu3uku yriryOi€HHOTO
YpOBHS TpeArojiaraéT 3HAKOMCTBO C IIHPOKUM KPYroM TEXHUYECKHX U
TEXHOJIOTUYECKUX TPWIOKEHUN H3YYEHHBIX TEOpUH M 3aKoHOB. [Ipu sTOM
paccMaTpUBAaIOTCSI Ha YpPOBHE OOIIMX TPEACTABICHUM U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, M TEXHOJIOTHH.

Hoen 3xonocuszayuu peanusyercss NOCPEACTBOM BBEJICHHUS 3JIEMEHTOB
coJiepKaHMs, TOCBAMIEHHBIX HJKOJOTMYECKHM TMpo0jIemMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C PA3BUTUEM TEXHUKU U TEXHOJIOTH, a TaKkKe 00CYXICHUS
npo0iieM  palMOHAIILHOTO  MPUPOJONOJIB30BAHUS M IKOJOTUYECKOM
0€30I11aCHOCTH.

OcBoeHnue cojiepkaHusi IPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TOCTPOEHO
Ha MPUHIUINAX CUCTEMHO-JEATEeILHOCTHOrO oaxoaa. g dhusuku peanusaius
ATUX TMPUHIUIOB Oa3upyeTcss Ha HUCIOJb30BAHUU  CaMOCTOATEIHLHOTO
AKCIIEPUMEHTa KaK IMOCTOSHHO JAcicTBYrOmEero ¢akropa ydeOHOro Iporiecca.
Jlist yriyOn€HHOTO YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKJIOUYAIONMIETO (PPOHTAIbHBIE YUYEHWYECKUE OMbBITHI TPHU
U3Y4YCHUH HOBOTO MaTepualia, JlabopaTopHble pabOThl U PabOTHI MPAKTUKyMa.
[Ipu 5TOM BO3MOKHBI JiBa crioco0a peanu3anuu (PU3NYecKoro nmpaktukyma. B
NIEPBOM cClIydae MPaKTUKyM MPpoBoAUTCs 1100 B kKoHIE 10 u 11 xiaccos, 6o
IIOCJIE TIEPBOTO W BTOPOrO MOJYIrOAWMK B Ka)XIOM M3 3TUX KIIACCOB. BTopoi
Croco0 — ATO UHTErpanus padoT MPaKTUKyMa B CUCTEMY JJaOOpaTOPHBIX padoT,
KOTOpbIE TIPOBOJSATCS B Mpollecce M3ydeHus: pasaena (temsl). [lpu sToM mon
paboTaMu MPaKTUKyMa MMOHUMAETCS CaMOCTOSITEIbHOE MCCIIEI0BAHNUE, KOTOPOE
IIPOBOJIUTCSL TI0O PYKOBOJICTBY CBEPHYTOT0, 000OIMIEHHOTO BHJIa O€3 MOIIAaroBOM
UHCTPYKITUH.

B nporpamme mo (¢usMke cucTeMa YYEHHYECKOTO HJKCIEPUMEHTA,
1ab0paTOPHBIX PadOT M MPAKTUKyMa MPEJCTaBICHA €IUHBIM repedHeM. Boioop
TEMATUKH IS 3TUX BUJIOB YUYEHUUYECKUX MPAKTUUECKUX PA0OT OCYIIECTBIISIETCS
YYaCTHHKaMU 00pa3oBaTEeNbHOTO TIpollecca HMCXONs U3  OCOOCHHOCTEH
MMOYPOYHOTO TUIAHWPOBAHUS M OCHaIleHuss kaOwHeTa ¢usuku. [lpu sTOM
obecrieunBaeTcs OBNAJIeHUE OOYJArONUMUCS YMEHUSIMH MPOBOANTH MPSIMbIC U
KOCBEHHBIC M3MEPEHUS, NCCIICAOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEITUYUH U
MMOCTAaHOBKY OIIBITOB MO MTPOBEPKE MPE/IJIOKEHHBIX THTIOTE3.

Bonbimoe BHHMaHWE yIENSETCS PEIICHUIO PACUETHBIX W KauyeCTBEHHBIX
3anau. [Ipu sTOM 1151 pacU€THBIX 337124 IPUOPUTETOM SIBIIIOTCS 3a/1a4 C SIBHO



3alaHHOM M HESBHO 3aJaHHOW (U3MYECKOM MOJEINbl0, TO3BOJISIONINE
NPUMEHSTh U3YYCHHBIE 3aKOHBI U 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszjeia
Kypca, TaK M HHTErpUpys MPUMEHEHUE 3HAHUW M3 pa3HbIX pazjaenoB. [lns
KaueCTBEHHBIX 3asa4y PUOPUTETOM SIBIIIFOTCS 3a/laHus Ha
o0BbsCHeHHE/Tpe/ICKa3aHne MPOTEeKaHUsl (GU3HYECKUX SBJICHUM U MPOILIECCOB B
OKpY XKalolllel KU3HU, TpeOyrolue Bbioopa (prU3ndeckoi MOJeu Jisl CUTYaluH
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY 00€CIeueHUI0 Y4eOHOro mpoiecca Kypc GU3UKU yriayOaEéHHOro
YPOBHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUS JIOJDKEH H3y4aThCsl B
YCJIOBUSIX MPEIMETHOro KabOuHeTa. B kabuHeTre GU3MKM TOJDKHO OBITH
HeoOxonuMoe nabopaTopHoe 00OpYyJOBaHUE JJIsl BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme no (pU3MKe YYEeHHUYECKUX OMBITOB, JaOOpPaTOPHBIX paboT U pabdoT
PaKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCTpallnoHHOE 000py/0BaHue (GOPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHHUMAJIBHOM JIOCTATOYHOCTH U OOECIEeYUBAECT MOCTAaHOBKY
NEPEUUCIICHHBIX B MporpaMMme MO (HU3MKE KIIOUEBBIX JEMOHCTPALMMA IS
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHMM W MPOIECCOB, OSMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00OpyAOBaHHE [JIsi YUYEHUUYECKHX MPAKTUYECKUX pPadoT
dbopmupyeTcsl B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcs. TeMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO 00OPYIOBAHUS JOKHBI OBITh MOCTPOCHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAK:KE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JTabOpaTOpuid.

OCHOBHBIMHU I1IEJIIMU M3y4€HUsI PU3UKHU B 001IeM 00pa30BaHUU SBJISIOTCS:

dbopMHpoBaHHE HWHTEpECa W CTPEeMJICHHS OOyYaroluXxcsi K HAyYHOMY
U3YYCHUIO TPHUPOJIbI, PA3BUTUE MX MHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOUTUM SIBIICHUSM;

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

dbopMHupoBaHWEe YMEHHH OOBICHATH SBJICHUS C HCIOJIH30BAHUEM
(bu3HUecKX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoBaHUE TPEACTABICHUM O POIM (U3HKU ISl PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJICTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npo(ecCHOHaNbHON NESITEIbHOCTH, CBSI3aHHBIX C (U3HKOM, TMOATOTOBKA K
nanbHeeMy oOy4eH!IO B 3TOM HAlpaBIICHUU.

JlocTkeHre dTUX 11eNiel 00eCTIeYMBASTCS PEIICHUEM CIICTYIONINX 3a71a4 B
nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeITHEro o0IIero oopa3oBaHMs:

npuoOpeTeHre  CUCTeMbl  3HaHM 00  0o0mmMx  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHsIX, BKIIOUas MEXAHHWKY, MOJICKYJSPHYIO
(bu3HKY, SJIEKTPOIMHAMHKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI aCTPODU3HKY;

dbopMHupOBaHWE YMEHHH TNPUMEHATh TEOPETUYECKHE 3HAHUS s
00bsiCHeHMsI (M3UUECKUX SBJICHUN B MPUPOJE W IS MPUHATUS TMPAKTHICCKUX
pPEIIEHN B OBCEHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB pEIICHMS] pa3IMYHBIX 3a/lad C SIBHO 3aJaHHOU
¢du3nUecKoil MOJIENbIO, 3a71a4, MOAPa3yMEBAIOIIUX CAMOCTOSATEIHLHOE CO3/IaHNE



¢u3nueckoil MoJenu, aJeKBATHOM YCJIOBHSM 3aJaud, B TOM YHCIIE 3ajad
UHKEHEPHOTO XapaKTepa;

NOHUMaHUEe (PU3NYECKUX OCHOB W TNPUHIIMIIOB JEHCTBUSA TEXHHUYECKHUX
YCTPONCTB M TEXHOJIOTMYECKUX IMPOIIECCOB, HUX BIMSIHHUS Ha OKPYXKAIOIIYIO
cpeny;

OBJIAJICHHE METOJIaMH CaMOCTOSITEJIbHOTO IUTAHUPOBAHUS W TPOBEICHUS
(Gu3MUecKMX HKCIEPUMEHTOB, aHalvM3a W MHTEpHpeTanud UHGOpMaInH,
oTnpeereHus JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJbTara;

CO37IaHUE YCIIOBUM JUISl pa3BUTUSL YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM,
TBOPUYECKOM JIeATEITLHOCTH;

pa3BuTHE WuHTEpeca K cdepam mnpodeccuoHaATbHON IesITeNbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ TpedoBanusmu OGPI'OC COO yrayOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpeamera «®Ddusmka» Ha YpPOBHE CpeIHEro OOIero
o0Opa3oBaHMsl BBIOMpAETCs OOY4YaIOMIUMHUCS, IUIAHUPYIOIMIUMH TPOAODKEHHUE
00pa3oBaHusI 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

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

[Ipennaraemeiii B mporpamMme 1o (U3MKe MEpeueHb JIa0OPATOPHBIX U
PAKTUYECKUX PaOOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb JEJIaeT BHIOOD
IpOBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIMBUIYATbHBIX
0COOEHHOCTEM 0Oy4Jaronnxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayyHnblid MeTO/ MO3HAHMSI IPUPOBI.

Ouzuka — QyHgaMeHTanbHas Hayka o Tnpupoae. Hayuneiii Meron
MO3HAHUSA U METO/Ibl UCCIIeIOBAHUS (PU3UYECKUX SIBIICHUU.

DKCHepuMEHT U Teopusl B Mpolecce mo3HaHus npupojsl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl m3MepeHus: (pU3NUeCKUX BEIWYWH (AHAJIOTOBBIE M IU(POBHIC
U3MEpUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHui  (U3MYECKUX BEIMYUH (A0COJIOTHASsT W
OTHOCUTEJIbHAs).

MopenupoBanue (PU3MYECKUX SBJICHUM W TMPOIECCOB (MaTepHasibHAs
TOYKa, a0COJNIIOTHO TBEPJOE TENO0, HUAcANbHAs >KUIKOCTb, HJCANbHBIA Ta3,
TOYeUHBIN 3apsa). [unoreza. Gusndeckuit 3aKoH, rPAHUIIBI €M0 MPUMEHUMOCTH.
dusnueckast Teopus.

Ponb 1 mecto ¢pusznku B GOpMUPOBAHUU COBPEMEHHON HAYYHOU KApTUHBI
MUpa, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3MepeHne cuiibl TOKa M HANPSHKEHUS B LEMH MOCTOSSHHOTO TOKA MpHU
MIOMOIIY aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ UG poBoi JabopaTopueit o ¢usuke. [Ipumepsr nzmepenus
(bu3HUEeCKUX BEIMYUH TIPU MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKEHUS.
Cucrema otTcuéra.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BekTop MarepuasibHOM TOYKH, €ro IMPOEKUUMU HA OCH CHUCTEMBI
KoopauHat. Tpaekropust.

ITepemelienue, CKOpOCThb (CpeaHsIsi CKOPOCTb, MTHOBEHHAs CKOPOCTbH) M
YCKOPEHUE MATEPUAIbHOM TOYKH, UX MPOEKIHUHU HA OCU CUCTEMbI KOOPAMHAT.
CroxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE H  pPaBHOYCKOPEHHOE  NPSMOJIMHEMHOE  JIBUYKCHHE.
3aBUCHUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUS M MyTH MaTE€pPUAJIBbHON TOUYKH
OT BPEMEHH U UX TpaduKHu.

CBobOosHOE TMajieHne. Y CKOpeHne CBOOOHOTO majcHus. J[BrkeHue Tena,
OpOIIEHHOTO MO YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTEepUATILHON TOYKH OT BPEMEHU U UX TpauKU.

KpuBonuuenHoe nBuxkeHue. JIBUKEHUME MATEPUAIIBHOM TOYKH TIO
OKPYKHOCTH. YTJIOBasi U JIMHEWHas cKopocTh. [lepuon u vacrora oOparieHus.
[lenTpocTpeMutensHoe (HOpMalbHOE), KacaTelbHOE (TaHIEHIMAJIbHOE) |
MOJTHOE YCKOPEHUE MaTEpUaIbHON TOUKHU.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIHUIOMETP,
JIBIKCHUE CHaApSJOB, IEMHbIE, IIeCTEepEHYATHIE W PEMEHHbIC IEepeaayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Monenn CUCTEMBI OTCU€Ta, WJUTIOCTPALINS KMHEMaTHUYECKUX
XapaKTEPUCTHUK JBUKECHHUS.

CriocoObl uccien0BaHusl IBH>KCHUM.



Nnmoctpauyss npeaenpbHOro Iepexola M HU3MEpPEHHE MIHOBEHHOU
CKOpOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOJIH30BAHUEM MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOTO MOJI YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE MMyTel, TPACKTOPHM, CKOPOCTEN ABUKEHHUS OJTHOTO U TOTO XKE
TE€Ja B PA3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydyenne HEpPAaBHOMEPHOTO JABMXKEHHS C  LEIbIO  ONpEACIeHUs
MTHOBEHHOW CKOPOCTH.

N3mepeHne yCckOpeHHs TMpuU  OPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JIBWKEHUU IO HAKJIOHHOM MIOCKOCTH.

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

N3mepenne  ycKOpeHHss  CBOOOJHOTO  TajeHUs  (PEKOMEHIOBaHO
UCIOJIb30BaHuE UG POBOI JabOpaTOpUn).

N3yuenue nBWKeHUs Tena, OPOIIEHHOrOo Tropu3oHTaNbHO. [IpoBepka
TUIIOTE3bl O MPSIMOM MPONOPLHOHAIBHOW 3aBUCUMOCTH MEXIY AaTbHOCTBIO
noJIETa U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydenune ABUKEHUSA Tela MO OKPYKHOCTU C MOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue  3aBUCHMOCTH — Tiepuojia  OOpallieHuss KOHHYECKOIro
MasTHUKA OT €ro napameTpoB.

Tema 2. /lunamuxa.

IIepBpii 3akoH Hprotona. MHepumanbHbie cuctemsl orcuéra. [IpuHnmn
OTHOCHUTEIBHOCTH [Nanunes. HeunepunanbHbie CUCTEMBI oTcuéTa
(ompenenenue, IpuMeEpHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HeroToHa 1151 MarepuaibHONU TOUKHU.

Tpernii 3ak0oH Hpr0TOHA JIs1 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOrO TATOTEHUS. ODKBHUBAJICHTHOCTh TI'PAaBUTALlMOHHOW U
WHEPTHOU MacCBhl.

Cuna tsoKecTd. 3aBUCUMOCTh YCKOPEHHST CBOOOTHOTO TMaJIEHUS OT BHICOTHI
HaJ| TOBEPXHOCTHIO TUIAHETHI M OT Teorpapu4ecKkoil MmUpOTH. JIBIKEeHHE
HEOECHBIX Ten W uX cmyTHUKOB. 3akoHbl Keruepa. IlepBas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, nBmxyiierocs ¢
YCKOPEHUEM.

Cuna tpenusa. Cyxoe tpeHue. Cuiia TpeHUSI CKOJBKEHHSI U CUJIa TPEHHS
nokost. Koapdpurment tpeHnst. Cuiia CONPOTHBICHHUS NMPH IBIXCHAN Telld B
AKUJKOCTH WU rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKEHUS.

JlaBneHue. FHHpOCTaTI/I‘-IeCI(OG napienue. Cuna Apxumesa.

TexHuyeckre yCcTpoNCTBa M TEXHOJIOTUYECKUE MPOLIECCHI: MOJIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue pABuKEHUS Tel B HWHEPIHUAIBHBIX W HEWHEPIIHAIBHBIX
CHUCTEMAax OTCUETA.

[IpuHIMIT OTHOCUTEIBLHOCTH.



Kauenue nByx LWIMHAPOB WIM LIApOB Pa3HOW MAacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHE pAaBHOACHCTBYIOIIECH MPUIIOKEHHBIX K TEIy CHI C
IPOU3BENCHUEM MAacChl Te€la Ha €ro YCKOpPEHHE B MHEPLUAIbHOW CHUCTEME
OoTCU€Ta.

PaBeHCTBO cHil, BO3HUKAIOIIUX B PE3YIbTATE B3aUMOJICUCTBUS TEI.

N3mepeHne macc o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

LleHTpoOeKHbIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne paBHOJEHUCTBYIOIIEH CHJT TIpU JABMKEHUU Opycka 1O
HAKJIOHHOM TIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCMMOCTH BPEMEHHU JBIXKEHHS Opycka IO
HAKJIOHHOM IUIOCKOCTHU HA 33JJaHHOE PACCTOSIHUE OT €r0 MaCCHI.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
PE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3ydeHne IBUKEHHS CUCTEMBI TEIl, CBSI3AHHBIX HUTBHIO, MEPEKUHYTOU
yepe3 JIETKHil OJI0K.

N3mepenne  koadduumeHta  TpeHUs 1O  BEIUYMHE  YIJIIOBOTO
ko3 unmenta 3aBucuMoct Frp(N).

UccnenoBanne nBmwkeHus Opycka 1O HAKJIOHHOM IUIOCKOCTH  C
nepeMeHHBIM KO3(PPUITMEHTOM TPEHUS.

N3ydeHne nBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpHoe Teno. [locTynarensHoe U BpalaTeaIbHOE JBHKCHHUE
TBEPAOro Teja. MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalleHus. [limedo cuibl.
CroxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

Y cioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: KPOHILUTEWH,
CTPOUTENBHBIN KpaH, pelI€TyaThle KOHCTPYKIIUU.

Hemoncmpauuu.

YcnoBus paBHOBECHS.

Bunsr paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1a6opamopHsle padombsl, RPAKmMuKym.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WUMEKOLIET0 OCh
BpaIlCHUS.

KoncTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydyeHne ycToMmumBOCTH TBEPAOIO TEJA, UMEIOLIETO IJIOMIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

Nmnynee mMaTepuaibHOM TOYKHM, CHCTEMBI MaTepUalIbHBIX TOueK. LleHTp
MAacC CHCTEMBI MAaTEPUATIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

NMnynbe CUITbl 1 U3BMEHEHHUE UMITYJIbCA TElla.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT nmnynbca MaTepuaiibHOM TOUKHU. [IpeacraBienue o coxpaHeHUn
MOMEHTA UMITYJIbCa B IEHTPAJbHBIX MOJISX.

Pabora cuimbl Ha MajgoM M Ha KOHEUHOM IepeMmernieHuu. I 'padudeckoe
MPEACTABICHUE PAOOTHI CHIIBI.



MoIIHOCTb CHUIIBI.

Kunernueckas sHeprusi mMaTepualibHOM Touku. TeopemMa 00 M3MEHEHHH
KMHETUYECKOW SHEPTUU MAaTepUaJIbHON TOUKHU.

[ToTeHManbHBIE M HEMOTEHIMAIbHbIE CUJIbl. [lOoTeHIMabHAs SHEPrUs.
[ToreHunanbHas SHEPTUs YIPYro nehopMHUPOBaHHON MIPYKUHBI.
[loreHuManbHass »HEPrUs Tela B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[ToTeHnManbHasi HEPTHsl TeJla B T'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHYTpU U BHe Iapa). Bropas kocmuueckasi CKOpOCTb. TpeThsi KOCMHUYECKas
CKOpOCTb.

CBsi3b pabOThl HEMOTEHIMAJIBHBIX CHJI C HM3MEHEHHEM MEXaHHYeCKOU
SHEPIrUU CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YJHEPTUH.

VYrpyrue 1 Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymm s MACanbHOM KUIKOCTH KakK CJIEACTBHUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON IHEPTUH.

TexHuyeckre yCTpPOWCTBA M TEXHOJIOTUYECKHE ITPOLIECCHI: JBHKCHUE
pakeT, BOJOMET, KONEP, MPYKUHHBIA MUCTOJIET, TUPOCKOI, PUTYpPHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTtuBHOE IBUXKEHUE.

N3Mepenre MOIHOCTH CHUJIBI.

N3meHeHune sHepruu Tea Mpu COBEPIICHUN PabOTHI.

B3anmHbIe npeBpallleHus] KHHETUYECKOW U MOTEHIHAIbHON SHEPIUuil Mmpu
JNEUCTBUU HA TEJIO CHUIIBI TSXKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUH MPU CBOOOTHOM TMaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HN3mepenue umiryibca Tesna no TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIETH DJIEKTPOMOOUIIS M MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanue coXxpaHeHHs] UMITYJIbCa MTPU YIPYTOM B3aUMO/ICHCTBUMU.

N3mMepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE HM3MEHEHUSI TOTCHIIMAILHON SHEPTUU MPYXKUHBI ¢ paboTOU
CHUJIbI TPEHHSI.

Omnpenenenre pabOThl CUIBI TPEHUS MPHU JBWKECHUU Tella M0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznes 3. MousiekyisipHas pU3NKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OcHOBHBIE MOJIOKEHUSA MOJIEKYJIsIpHO-KuHeTHnYeckol Teopunt (MKT), nx
onbITHOe oOocHOBaHme. Jluddy3us. bpoyHOBckoe IBIKEHHE. XapaKTep
JNBI)KCHUS M B3aMMOJICHCTBUSL 4YAaCTHI] BellecTBa. Mojeln CTPOECHHS ra3os,
KUIAKOCTEH M TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEIIECTBA Ha OCHOBE ITUX
mojeneid. Macca u pasmepbl Moiiekyn (atomoB). KomudecTBo BeriecTsa.
IToctostnHas ABoraapo.

TemoBoe paBHoBecue. Temmeparypa u cnocoOwl €€ m3mepenus. Illkama
temneparyp Llenbcusi.

Mogenp wuAeambHOrO rasa B MOJICKYJSIPHO-KMHETUYECKOW TEOPUM:
YaCTHIbI Ta3a IBUKYTCA Xa0THUYECKH U HE B3aUMOAECHUCTBYIOT IPYT C APYTOM.

l'a3zoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianelipona. AOcCotOTHas
Temrneparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3ompoiieccol



B HJCAJIbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BeulecTBa. ['paduyeckoe
Ipe/iCTaBlIEHHUE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3p  MeXIOy [aBICHUEM W CPEAHEHM KHUHETHYECKOW HHEpPruei
MOCTYIATEILHOTO TEIJIOBOrO JBMKCHHUS MOJIEKYJI UJI€abHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUUYECKON TEOPUH UICAILHOTO ra3a).

CBsi3b aOCOJIIOTHOM TeMIEpaTypbl TEPMOJUHAMUYECKOH CHCTEMBI CO
CpeAHEN KMHETUYECKOW 3HEpPruer MOCTYNATEIbHOrO TEIIOBOTO JBUKEHUSA €€
YaCTHL.

TexHuyeckue yCTpOHWCTBA M TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMaTepUaoB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BELIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us xuakocTei.

Mogens onbita llTepHa.

[IputsxeHne MONIEKYIIL.

Mojenu KpuCTAUIMYECKUX PELIETOK.

Hab6nronenue u ucciieqoBaHuEe U30IPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanne mponecca YCTaHOBJICHHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TEMI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJOM.

N3yuyenne mM30TepMUYECKOTO Mpoiiecca (PEKOMEHI0OBAHO HCIOJIb30BaHUE
1 poBoit 1abopaTopun).

N3ydyeHne n30X0pHOTO mpolecca.

N3yuenune nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T]J]) cucrema. 3amaHue BHEUIHUX YCJIOBUU Jis
TEPMOJMHAMHUYECKOW CHUCTEMbl. DBHEIIHME W BHYTPEHHHE IapaMeETphl.
IlapameTpbl TEPMOIMHAMUYCCKON CHCTEMbI KaK CPEJHHE 3HAYCHHS BEIMYMH,
ONMCBHIBAOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepMmoauHamukud. CamMONpOHM3BOJbHAS —pelaKcanus
TEPMOJIMHAMHUYECKOW CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mopaens uaeanbHOrO Ta3a B TEPMOAWHAMUKE — CHCTEMa YPABHEHWM:
ypaBHeHne Menpaeneesa—KiianeinpoHa u BeIpaXXEHUE Il BHYTPEHHEN YHEPTUU.
VYcioBusT NPUMEHUMOCTM O3TOM MOJENIN: HU3KAas KOHILEHTpAlMUs 4YacTHll,
BBICOKME TEMIIEPATYPHI. BeIpaxkeHue 1yl BHYTPEHHEN SHEPTUHA OJJHOATOMHOIO
UJICAJIBHOTO rasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

OnemeHTapHasi paboTra B TepMOAMHAMUKe. Bprumcienue paboThl TIO
rpaduky nporecca Ha PV-auarpamme.

Teronepenaya kak  cmocod  WM3MEHEHUST  BHYTPEHHEW  SHEpruu
TEPMOJIMHAMHYECKOW CHUCTeMbl 0e3 coBepiieHuss padotel. KouBekius,
TEIUIONPOBOHOCTD, U3TyUYCHUE.

KomnuectBo Ttemnotel. TennoéMKOCTh Tenma. YAenpHass W MOJIApHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TEI0Ta CrOpaHUs
ToruiBa. Pacuér kommuecTBa TEMJIOTHI mpu Teruionepenade. llonstue 00
aauabdaTHOM IIporiecce.



ITepBbiii 3akOH TepMoaAMHAMHUKH. BHyTpeHHsss sHeprusi. KosmdecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MCHCHHUS BHYTPEHHEW JHEPTUH
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akoH TEpPMOAMHAMHUKHU JJIsI PABHOBECHBIX MPOIIECCOB: uepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOIMHAMHUYECKON CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aguadara. AOCOJIOTHAS TeMIlepaTypa.

BTopoil 3akOH TEpPMOAWHAMHUKH [JI1 HEPABHOBECHBIX MPOIIECCOB:
HEBO3MOKHO Tepe/iaTh TEIUIOTY OT 00Jiee XOJIOJIHOIO Tella K 00jee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeobpatumMocTh TpUPOIHBIX HPOIIECCOB.

[Tpuntuns! necTBus TerioBbiXx MamuH. KII/I.

MaxkcumanbHoe 3Hadenue KITJI. ukn Kapho.

DOKOJIOTUYECKUE  aCHEKThl HCMOJb30BAHUS  TEIUIOBBIX  JBUTATEIICH.
TerioBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.

TexHUYecKre YCTPOUMCTBA U TEXHOJOTMYECKUE MPOIECCHI: XOJOAWIbHUK,
KOHJIUIIMOHEP, JU3EJIbHBIH M KapOHOpaTOpHBIM JBUTATENM, MapoBas TypOWHa,
IIOJIyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTWIM3ALUSA «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEILJIOBOTO HACOCA, YTUIIW3AIMs OMOOPraHMYECKOTO TOTUIUBA
JUTSI BBIPAOOTKU «TETLJIOBOM U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

W3menenue Temmneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3znymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUHU.

UccnenoBanue annadbaTHOTO Tpolecca.

KomnproTepHble MOJIEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaeabHOU TEIIIOEMKOCTH.

Hccnenosanue mmponecca OCTHIBAaHUS BEIIECTBA.

UccnenoBanue annadbaTHOTO Tpolecca.

N3ydyeHne B3aMMOCBSA3U SHEPTUU MEXKMOJIEKYJIIPHOTO B3aUMOAECUCTBUS U
TEMIIEPATyPbl KUIIEHUS KUJIKOCTEU.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapoobOpa3oBanue W KOHIeHcarus. lVcrapeHne W KumeHue. Y aenbHas
TEIJI0Ta MapooOpPa3oBaHUSI.

Haceimennsle u  HeHacwllleHHbIE Mapbl. KauecTBeHHass 3aBUCMMOCTh
IJIOTHOCTH W JIaBJIEHUS HACBIIEHHOTO TMapa OT TEMIEpaTypbl, WX
HE3aBUCUMOCTh OT OOBEMA HACHIIMICEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATypPhI
KUIIEHUS OT AaBJICHUS B )KUIKOCTH.

BraxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEINIbHAS BIIAYKHOCTD.

Tépnoe temo. Kpucrammueckune u amopdHble Tena. AHU30TPONUS
CBOWMCTB KpHUCTaJUI0B. llnaBieHume u kKpucraumsanus. YAelapHAas TeEIoTa
riaieHus. Cyomumarniusi.

Hedopmanmu TBEpmoro tema. Pactsokenwe m ckarue. Casur. Mopynb
HOnra. [lpenen ynpyrux aedopmarmii.

TemoBoe pacmupenue XUAKOCTeH U TBEPBIX TN, 00bEMHOE U JIMHEHHOE
pacmpeHre. AHTapMOHHM3M TEIUIOBBIX KOJIEOAaHW 4YacTHUI[ BEIIECTBAa Kak
MIPUYMHA TEIJIOBOTO PaclIupeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX MEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.



HosepxuocTHOe HaTsDKeHNE. KO QHUIMEHT TOBEPXHOCTHOTO HATSDKCHISL.
Kanumnsipasie aBneHus. JlaBneHune 10oJ HMCKPUBIEHHOW IMOBEPXHOCTBIO
xuakoctu. Dopmyna Jlamnaca.

TexHuyeckne yCTpONCTBA W TEXHOJOTMYECKHE IPOLECCHL: KHUJKUE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacuipeHue.

CBOiICTBA HACBHIILICHHBIX TAPOB.

Kunenue. Kurnenne npu noHM>KEHHOM JIABJICHUMU.

N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanumnsipasie siBeHus.

Mopenn HEHbIOTOHOBCKOW JKHUJIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsl nedopmarimii.

Hab6nronenue mansix neopmanui.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydyeHne 3aKkOHOMEPHOCTEN MCTIAPEHUSI KUIKOCTEN.

N3MepeHne yaenpHOM TEMI0ThI MJIABJICHHUS JIbJA.

N3ydyeHne CBOKCTB HACBILLIEHHBIX [IAPOB.

N3mepenne aOCONIOTHOM BIIKHOCTH BO3AyXa M OlLIEHKA Macchl MapoB B
IIOMEILICHUU.

N3mepenne ko3 duiinenTa moBEpXHOCTHOTO HATSHKEHUSI.

N3mepenune moayns FOxra.

UccnenoBanue 3aBucuMocTH JedopMalniu  pEe3WHOBOTO o0paslia OT
MPUJIOKEHHOM K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaAMHKA.

Tema 1. dnexkmpuueckoe none.

DJneKkTpu3anus Tea U €€ MPOSBICHUS. DIEKTpUUecKkuil 3apsan. JIBa Buaa
ANEKTPUYECKUX 3apsnoB. [IpOBONHHMKH, NMAJIEKTPUKH M MOITYNPOBOJHUKHU.
DJIEMEHTapHbIM JJIEKTPUYECKHUI 3apsAll. 3aKOH COXPAHEHHUS JJIEKTPUUYECKOTO
3apsa.

B3aunmoneiictBue 3apsiaoB. Toueunsle 3apsanabl. 3akoH Kynona.

DnekTpudeckoe nose. Ero aeiictere Ha 3JIEKTPUUYECKUE 3aPSbI.

Hampsox€anocts  anexktpudeckoro modist.  [IpoOGueiit  3apsia.  Jluaum
HaIpPsHKEHHOCTH JIEKTPUUECKOTO Mojsl. OHOPOIHOE ANEKTPUUYECKOE MOJIE.

[ToTeHUHUAIBHOCTD 3JIEKTPOCTATHYECKOTO TT0JsA. Pa3HOCTh MOTEHIMAIOB U
Hanpsbkenue. [loTeHnunanbHas sHEprus 3apsaa B JJIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman snekTpocTaTudeckoro mnoss. CBsA3b HANPSKEHHOCTH MOJA U
Pa3HOCTH NOTEHIMAJIOB ISl AJIEKTPOCTATUYECKOTO MOJIA (KaK OJJHOPOJIHOTO, TAK
¥ HEOHOPOIHOTO).

[IpuHIMN Cynepno3uIMy SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdepsl. [Tome
PaBHOMEPHO 3apsLKEHHOTO Mo 00bEMy mmapa. [lone paBHOMEpHO 3apsKEHHOU
OecKOHEYHOW TUIOCKOCTH. KapTWHBI NWHUN HampsKEHHOCTH ITUX TMOJEH H
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpOBOAHUKM B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aPSAI0B.

JIMdIIEKTpUKM B DJIEKTPOCTATHYECKOM  mousie.  Jludnexkrpudeckas
MPOHUIIAEMOCTH BEIIECTBA.



Kongencatop.  DneKTpOEMKOCTh  KOHJIEHCATOpa.  DJIEKTPOEMKOCTH
IIJIOCKOTO KOHJIEHCATOPa.

[TapamnienbHOE  coeAMHEHHME  KOHJAeHcaTopoB.  IlociegoBarenbHOE
COEJIMHEHUE KOHEHCATOPOB.

DHeprus 3apsyKeHHOTO KOHAEHCATOpA.

JIBr>KeHUE 3apsHKEHHOM YaCTUIBI B OJJTHOPOJHOM 3JIEKTPUUECKOM II0JIE.

TexHuueckre yCTpONMCTBA M TEXHOJOTMYECKUE MPOILIECCHI: JIEKTPOCKOTI,
AJICKTPOMETP, DJICKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE JJICKTPONpUOOpPOB,
KOHJIeHCcaTophl, reneparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHLMII IEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE T0JI€ 3aPSIKEHHBIX IIapUKOB.

DJIEKTPUUECKOE TOJIE JIBYX 3apsKEHHBIX TUIACTHH.

Mogens asekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpOoBOAHUKM B AJIEKTPUUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

YCTpOUCTBO M JEUCTBHE KOHIAEHCATOPA IIOCTOSIHHOM M IEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIU
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpailleHuss SHEPTUM  3apsHKEHHOTO KOHJEHCAaTopa B
SHEPIHUI0 U3JIYyYECHUS CBETOANOMA.

N3ydyeHne npoTekaHus TOKa B LEIH, COAEPIKALLIECH KOHIEHCATOP.

Pacripenenenue pPa3HOCTH MOTEHIIUAJIOB (HampspKEeHMUST ) npu
IIOCJIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOSIHHBIN TOK.

YcCioBusL  CyIIECTBOBAaHMS  IOCTOSIHHOIO — 3JIEKTPUYECKOTO  TOKA.
Ucrounnku Toka. Hanpspkenne U u DJIC £ .

3akoH OMa [ yyacTKa LenHu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOI0 IPOBOJHHUKA OT €ro JUIMHBI U IUIOIIAJAN MONEPEYHOrO0 CEUYEHUS.
VY nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBarenbHOE, IapajijieabHOE, CMEIIaHHOE COEMHEHUE
IIPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX JneKTpuyeckux ueneu. I[IpaBuna
Kupxroda.

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

MOUIHOCTh 3JIEKTPUYECKOro ToKa. TernoBas MOIIHOCTb, BbIAEISIEMas Ha
pesucrope.

OJIC m BHyTpeHHEe CONMPOTUBJIEHHWE MCTOYHUKA TOKa. 3akoH Oma s
MOJTHOW (3aMKHYTOM) »BJIEKTpUUECKOM Ienu. MONIHOCTh HMCTOYHHMKA TOKAa.
KopoTtkoe 3aMbikaHue.

Konpnencarop B nenu noCTOSSHHOTO TOKA.

TexHn4eckre yCTpPOMCTBAa M TEXHOJOTHMYECKUE ITPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUHK JICKTPUUECKON DHEPTHUH.

Hemoncmpavuu.



N3mepenure cuibl TOKa U HAIPSIAKECHUS.

HccnegoBanne 3aBUCUMOCTH CHJIbI TOKA OT HAMNPSKEHUS U1 PE3UCTOPA,
JIaMIIbl HAKaJIMBaHUA U CBETOJIMO/IA.

3aBUCUMOCTb CONPOTUBIICHUS LWIMHIPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIAU TIOTIEPEYHOT0 CEUCHUS U MaTepuaa.

HccnegoBanne 3aBUCMMOCTH CHJIBI TOKa OT COIPOTUBIICHUSA TIPU
MOCTOSSHHOM HANPSIKEHUH.

IIpssmoe wu3mepenune IJIC. KopoTkoe 3aMblkaHME TaIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHHUS.

Cnoco0bI coemMHEHUsT KICTOYHUKOB Toka, D/]C GaTapeil.

HccnegoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IOJIOCAMH HMCTOYHHUKA
TOKa OT CUJIbI TOKA B ICTIH.

Yuenuueckuii skcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEAUHEHUST PE3UCTOPOB.

N3Mepenune yaeabHOro CornpoTUBICHUS POBOTHUKOB.

UccnenoBanne 3aBUCUMOCTH CHUJIbI TOKAa OT HANPSDKEHUS IS JIaMIIb
HaKaJINBaHUS.

YBenuueHue npesesna u3MepeHust aMmrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO COMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

Uccnenoanne 3aBucumoct I/[C TralbBaHUYECKOTO BJIEMEHTA OT
BPEMEHH MPHU KOPOTKOM 3aMbIKAHUH.

HccnenoBanne pa3sHOCTH NOTEHIMAJIOB MEXIY IMOJIOCAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MONIHOCTHM HMCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toxu 6 pa3iuyuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
POBOJAMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTH COIPOTUBIICHUS] METAJJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMe. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[MonmympoBonuuku.  CoOcTBeHHass W MNPUMECHas  MPOBOJAUMOCTD
noJiynpoBOHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JIEKTPOJIUTAX. DIIEKTPOJUTUUECKAS JTUCCOLAALIMS.
OnekTponus. 3akoHsl Dapajies A 3IEKTPOIU3A.

DJIEKTpUUECKU TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
paspsa. PaznmuuHble TUIIBI CAMOCTOATENBHOIO pa3psana. Monnus. [Lazma.

TexHuyeckre ycTpoiCTBa M MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psIHbIe
JIAMIIbI, AJIEKTPOHHO-ITy4YeBas TpyOKa, IMOJYIPOBOJHUKOBBIC MPHUOOPHI: JTUOI,
TpaH3ucTOp, (HOTONMOMA, CBETOJAMOJ, TalbBaHWKA, paUHUPOBAHUE MEIH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

3akoHbI 2ekTposinza Papazes.

HckpoBoii pa3psan U MpOBOAUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomuol, npaKmuKym.

Habmronenue ammekTpoimsa.

N3mepenue 3apsiga 0IHOBAJICHTHOTO MOHA.



HccnenoBanne 3aBUCUMOCTH  COINPOTHBJIEHUS TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DU3NYeCKUIN NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIIOJIb30BAaHUEM
AHAJOrOBBIX W WU(GPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHbIE U  OTHOCUTEJIbHBIE TMOTPEIIHOCTH
u3MepeHuil pusndyeckux BeauunH. OLeHKa rpaHul] TOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX W3MEPECHUH, MCCIECAOBAHUN 3aBUCHUMOCTEH
(Gu3NUecKuX BETUYMH, IPOBEpKa MPEMIOKEHHBIX TUIOTEe3 (BBIOOp U3 padoT,
ONMCAaHHBIX B TEMATHUYECKUX pasliefax «YUYEHUUYECKHM SKCIIEPUMEHT,
Jab0paTopHbIe PAOOTHI, TPAKTUKYM).

MexnpeaMeTHbIEe CBSI3H.

N3yuenune «kypca ¢usuku yriayonéuHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YYETOM COJIEPKATEIBHBIX MEKIPEAMETHBIX CBS3E€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnsie NOHAMUA, CEA3AHHbBIE C U3YYEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, rUnoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TeOopus, HaOJIOIEHUEe, HKCIIEPUMEHT, MOJEINPOBAHUE,
MOJIeNIb, U3MEPEHHUE, MOTPEITHOCTU H3MEPEHUM, HU3MEPUTENIbHbIE MPUOOPHI,
ugpoBas 1adboparopusi.

Mamemamuka: peuieHue CUCTEMBbl ypaBHeHUHW. JIuHelHas ¢QyHKIUA,
napabona, rurnepbona, ux rpaduKd UM CBOHCTBA. TpPUrOHOMETPUUECKHUE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMHU HA OCH KOOPIUHAT,
CJI0’KEHHE BEKTOPOB.

buonozcusa: mexaHnudeckoe JIBIDKEHHWE B JKUBOM mpupojne, auddysus,
0CMOC, TETJIO0OOMEH KMBBIX OPraHU3MOB, TEINIOBOE 3arpsS3HEHUE OKPYKArOIIei
Cpelbl, yTUIU3alKs OMOOPTaHUYECKOTO TOTUTHBA ISl BRIPAOOTKHU «TETIOBONY U
AIEKTPOIHEPTHH, TMOBEPXHOCTHOE HATSHKEHUE M KalNWUISIPHBIE SIBIICHHUS B
PUPOJIE, FITEKTPUUECKUE SIBIICHHS B dKUBOUW MPUPOJIE.

Xumusa: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBAa, MOJISIpHAS Macca, IMOJYyYEHHE HAHOMAaTEpUaJoB, TEIJIOBBIC
CBOWCTBAa TBEPABIX TE€I, JKUJIKOCTEM W Ta30B, JKHUIKUE KPUCTAILIBI,
ANEKTPUYECKUE CBOMCTBA METAJUIOB, JJEKTPOJIUTUYECKAS JUCCOLUALIMS,
rajbBaHHUKa, FJIEKTPOHHAs MUKPOCKOIIHSI.

T'eozpagpua: BnaxxHOCTH BO3yXa, BETPHI, 0apOMETpP, TEPMOMETP.

Texnonozun:  tnpeoOpa3oBaHHWE  JBMKEHUW € HMCIOJIB30BAaHUEM
MEXaHHU3MOB, YYET CYXOTO M KHUIKOTO TPEHUS B TEXHHUKE, CTATUYECKUE
KOHCTPYKIIMU (KPOHINTEWH, pemérdyarble KOHCTPYKIIMH), WCIOIb30BAHHE
3aKOHOB COXPAaHEHMsS MEXaHUKH B TEXHHUKE (THPOCKOI, BOAOMET U APYTHE),
JIBUTATENIb BHYTPEHHETO CTOPaHMsl, MapoBas TypOuHA, OBITOBOM XOJIOJAUIIBHUK,
KOHJIUIIMOHEP, TEXHOJIOTUU TIOJYYEHUSI COBPEMEHHBIX MAaTEpHAlOB, B TOM
YUCJI€ HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTHHU, JJIEKTPOCTATHUYECKAsl 3alluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Ta30pa3psAIHbIC JaMIIbI, TOJIYIPOBOJIHUKOBHIE
MpUOOPHI, TAIbBAaHUKA.

11 KITACC

Pa3znen 4. DiaekTpoauHaAMMKA.
Tema 4. Maznummnoe none.



B3anmoneiicTBie MOCTOSHHBIX MAarHATOB M MPOBOJHHUKOB C TOKOM.
MaruutHoe nosie. Bektop MarHUTHOW WHAYKUMH. [IpuHOMN cynepno3uuuu
MAarHUTHBIX N0JIeH. JIMHUY MarHUTHOW UHIAYKIIUU.

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

Cuna Amrniepa, €€ HalpaBJIEHUE U MOJ1YJIb.

Cuna JlopeHna, €€ HampaBleHHME M MOIYJdb. JIBM)KEHUE 3apsiKEHHOU
YacTHI[bl B OJHOPOJIHOM MarHuTHOM noJje. Pabora cunbl Jlopenna.

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

TexHuyeckre ycTpoWcTBa M TEXHOJOTMYECKHE IPOIECCH: MPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTENIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptuHa nuHMM MHAYKUMM  MAarHUTHOTO  TIOJISE  TOJIOCOBOTO M
MIOJIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptuHa nuHUMHA MarHUTHOM HWHAYKIMM TOJS JJIMHHOTO MPsIMOIO
MIPOBOJIHUKA U 3aMKHYTOI'O KOJIBIIEBOT'O ITPOBOHUKA, KATYIIIKH C TOKOM.

B3auMojeiicTBrE ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habmronenue aBrkeHUsI Myyka 3JICKTPOHOB B MAarHUTHOM I10JI€.

[TpunHUn JICUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTORJICKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnegoBanre MarHUTHOTO TMOJIS HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoMCTB (heppOMarHEeTUKOB.

HccnenoBanue AelcTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHue MarHATHOM HWHIOYKIIMM Ha OCHOBE HW3MEPEHUS CHJIBI
Awmrepa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBiieHME BNIEKTPOMAarHUTHOW WHAYKUMH. [loTOK BEkTOpa MAarHUTHOMU
uHaykiuu. 3JC uHAyKIuu. 3aKoH 3JIEKTPOMAarHUTHOM WHAyKIuu Dapajnes.
Buxpesoe anekrpuueckoe nozne. Toku Pyko.

OJIC uHAYKUIMM B MPOBOJIHUKE, NBUXKYIIEMCS B OJIHOPOJHOM MarHUTHOM
ToJIe.

[Ipasuo Jlenua.

NuayktuBHOCTh. Karyllika MHAYKTUBHOCTH B 1I€MH ITOCTOSHHOTO TOKA.
SAsnenue camouHaykiuu. I1C caMOUHAYKIIHH.

DOHeprusi MAarHUTHOTO TMOJIS KaTYIIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTHUYECKHUE MPOIECChl: MHAYKIIMOHHAS
1eYb, COJICHOM], 3alllUTa OT JJICKTPU3ALUM T MPH JABUKEHUU B MAarHUTHOM
roJjie 3eMJIn.

Jemoncmpayuu.

HaGnronenue ssBeHUs 2JI€KTPOMAarHUTHOW MHTYKITHH.

Uccnenosanne 3aBucumoctd IDJIC HMHAYKIIMU OT CKOPOCTH H3MEHEHUS
MarHUTHOTO TTOTOKA.

[Ipasuno Jlenua.

[Tagenne MarauTa B aIFOMUHUEBOMN (METHON) TpyOe.



SIBneHne CaMOMHAYKIHUU.

Uccnenoanne 3aBucumoct IDJ(C caMOMHAYKIIMM OT CKOpPOCTH
WU3MEHEHHUSI CWJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIHAH.

Ornpenenenne MHIAYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

Uccnenoanue sSBICHUS] CAMOMHIYKIIAH.

COopka MoJieTu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3nea 5. Kosie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoOOIHEBIE KOJI€OaHUS.

apmonnyeckue  konebanusi. KuHemarnueckoe W JUHAMUYECKOE
omHcaHue. DJHEPreTUYeCKoe OINKCaHue (3aKOH COXpPAaHEHHUS MEXaHMYeCKOU
sHepruu). BrIBoJI TMHAMUYECKOTO OMUCAHMS TAPMOHUYECKHUX KOJIEOAaHUM U3 UX
SHEPreTUYECKOT0 U KUHEMATUYECKOTO ONMCAHUS.

Awmiutyna u ¢dasza xonebanuil. CBsi3b aMIUTUTY/IbI KOJIEOAHUN MCXOTHOM
BEJIMYHUHBI C aMIUTUTYIaMU KOJIeOaHHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u yactora kosnebanuid. Ileproa mManbIx CBOOOJIHBIX KOJIEOAHMIA
MaTeMaTU4YecKoro MasTHuka. I[lepuon cBOOOAHBIX KOJ€OaHUM MPYKHUHHOTO
MasTHUKA.

[lonsitTue o 3aryxammux KoneOaHusX. BbIHYXJIeHHBIE KOJeOaHUs.
Pe3onanc. Pe3onancHass kpuBas. BinsiHue 3aryxaHuss Ha BHUJ PE30HAHCHOU
KpuBOH. ABTOKOJIEOaHUS.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKUE IIPOLIECCHl: METPOHOM,
4achl, Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeIHHOTO IBHKCHHUS.

HabGnronenue He3aBUCUMOCTH MEPUOIa MAJBIX KOJEOAHHM rpy3a HAa HUTH
OT aMIUIUTYIbI.

UccnenoBanue 3aryxaronmmx KojeOaHUW ¢ 3aBHCHUMOCTH TEpUOja
CBOOOJIHBIX KOJICOAHHH OT COMPOTUBIICHUS.

UccnenoBanune konebaHuii rpy3a Ha MACCHBHOW TMPYKHUHE C IIEJIBIO
dbopMHpoBaHUs MPEACTABICHUIN 00 HICaTbHON MOJIETTU PYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHHs PHEPTUH MPU KOJICOAHUSIX Ipy3a Ha MPYKUHE.

NccnenoBanue BRIHYKICHHBIX KOJICOAHMIMA.

Habmronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npAKMUKYM.

N3mepenne mepuoga cBOOOAHBIX KOJEOAHW HUTSHOTO WU TMPY>KUHHOTO
MasTHUKOB.

N3yuenue 3akOHOB [BIDKCHMSI Tela B XOA€ KOJEOAHWM Ha yIpPyrom
IOJBECE.

N3ydenune ABUKEHUSI HUTSHOIO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B PY>KUHHOM MasITHUKE.

HccnenoBanue yObIBaHUST aMITUTY/IBI 3aTyXaIOMUX KOJIEOAHUIA.

HccnenoBanue BoIHYKICHHBIX KOJICOAHU.

Tema 2. dnekmpomazHumHuuole Konedanus.

Koneb6arenbupiii koHTYp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJICOAHUS B
HJICAIIBHOM KosieOarebHOM KOHType. Popmyina Tomcona. CBsi3b aMIUIATY /b
3apsia KOHJEHCATOpa C aMIUTUTY/ION CHIIBI TOKa B KOJIeO0AaTeThbHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUH B UACAUTHBHOM KOJeOaTeIbHOM KOHTYPE.



3aTtyxaronme AIEKTPOMArHUTHBIE KoJIeOaHusl. Brinyx)neHHbIE
AIIEKTPOMATHUTHBIE KOJIEOaHUsI.

IlepemenHbIi1 TOK. MONIHOCTh TMEPEMEHHOTO TOKa. AMIUIUTYAHOE H
JECUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA M HANPSKEHUS MPU pa3audyHoud (opme
3aBUCHUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CunyconanbHbld IEPEMEHHBIN TOK. Pe3UCTOp, KOHAEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENU CUHYCOUAAIBHOTO IIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsixkeHuil.

Nneansubiii Tpanchopmarop. [IpousBoacTBo, nepeaadya u moTpediieHue
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKUE PUCKU TPU NPOU3BOACTBE 3eKTposHepruu. Kymprypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.

TexHuyeckre yCcTpocTBa U TEXHOJIOTUYECKUE MPOLECCHL: AJIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJIEOAHUW OT HMHIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcuuuiorpaMMbl AIEKTPOMATHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXalOMIUX AIEKTPOMArHUTHBIX KOJICOAHUIA.

Mojenb 3JIEKTPOMAarHUTHOIO TeHEpPaTopa.

BoiHyX/1I€HHbIE CHHYCOUIaTbHBIE KOJICOaHUSI.

Pesucrop, kaTyIlka MHAYKTUBHOCTHA U KOHJIEHCATOP B LIENU IIEPEMEHHOIO
TOKa.

Pe3oHanc npu mnocnenoBaTebHOM COEOUHEHUM PE3UCTOpPA, KaTyLIKU
VHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Y cTpolcTBO U IPUHITUI ICUCTBUS TpaHchopMaTopa.

Mojenb JIMHUY 3JIEKTPONEpEaayn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne nepeMeHHOro0 TOKa 4epe3 MOCIEA0BATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTyIIKY U PE3UCTOP.

Hab6nronenue 25eKTpoMarHiTHOTO pe30HaHca.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAHUNHbLE G0JIHbI.

Mexannuyeckrue BOJHBI, YCJIOBHS UX pacrnpocrtpaHeHus. llonepeunsie u
IPOAOJIbHBIE BOJIHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJH: OTpa)K€HHUE, MpejoMiieHne, UHTephepeHIus u
nudpaxius.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IlymoBO€E 3arpsi3HEHNE OKPYKAIOLIEH CPEBI.

DJIEKTPOMAarHUTHbIE BOJHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMAarHUTHOU BOJIHE.

CBoiicTBa  3JIGKTPOMArHUTHBIX ~ BOJIH:  OTPA)XXE€HHUE, TMPEIOMIIECHUE,
noJisipu3arysi, HTepdepeHnus u qudpaxims.

[ITkayna 371eKTPOMarHuTHLIX BOJIH. [[puMeHEHNE 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHUMIIBI paIHOCBA3U U TelIeBUICHUS. Pagnonokamusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbI.



TexHuyeckre ycTpOMCTBA M NMPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJbHBIE
UHCTPYMEHTBHI, pajap, pajauolpuEéMHUK, TEIEBU30p, aHTeHHa, TeinedoH, CBU-
NeYb, yJIbTPAa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue otpakeHus: M NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYION U
4acTOTOM KOJIeOaHUH.

UccnenoBanne  CBOMCTB  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHITus.

Oo6HapyxeHue nHGHPAKPaACHOTO U YIbTPA(PUOIETOBOTO U3ITyUCHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, nPaKmuKym.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMonMHEHOE pacHpOCTpaHEHHWE CBETa B OJHOPOAHOU cpene. Jlyu
cBeTa. TOYeYHbIN UCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoeHne n3oopakeHui
B T1ockoM 3epkasie. Chepudeckue 3epkaia.

[Ipenomnenue cBeTa. 3aKOHBI TPEIOMJICHUS cBeTa. AOCOIIOTHBIN
nokaszareiab mnpeiaomsieHus. OTHOCHUTENBHBIM MOKa3aTelb  MPEJIOMIICHHUS.
[TocTOSTHCTBO 4YAacTOTBI CBETA W COOTHOLIEHWME [JIMH BOJIH MPU NEPEXOAe
MOHOXPOMAaTHYECKOT'O CBETA Yepe3 I'PaHULLy pa3Jielia IBYyX ONTHYECKUX CPEX.

Xox nyueit B npusme. Jucnepcusi cBera. Cl0XKHBIN cocTaB 6€0ro CBETa.
[Ber.

[Tomnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroja  MOJIHOTO
BHYTPEHHETO OTPAXKEHUS.

ColOuparomyie ¥ paccewBarolue JWH3bI. ToHKas auH3a. DOKycHOE
pPacCTOSITHUE W ONTHYECKash CUJia TOHKOW JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO
PACCTOSIHUSI TOHKOM C(epUveCcKOil JIMH3BI OT €€ TEOMETPUU U OTHOCUTEITHLHOTO
IIOKa3aTess MPeIOMIICHUS.

dopMysa TOHKOU JIMH3BL. Y BEIIMUYCHUE, JaBAEMOE JIMH30M.

XoJ Jiyya, MPOLIEAIIEro JUH3Y IO/ MPOU3BOJBHBIM YIJIOM K €€ IJIaBHOU
ontuueckoil ocu. Iloctpoenne u300pakeHUl TOUKHM M OTpE3Ka MPsSMON B
coOUparoIIX M paCCEMBAIOIINX JIMH3aX U UX CUCTEMaXx.

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

[Ipenenbl MpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

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

Hudpakuus cBera. JudpakimonHas pemérka. YCIOBHE HAONIOACHUS
[JIaBHBIX MAaKCMMyMOB NpPH NaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.



TexHuyeckne ycTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: OYKH, JIyIa,
NEePUCKOI, (oToarmapaT, MUKPOCKOI, MPOEKIIMOHHBIN aIapar, IPOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, AU(PPAKIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKECHHS CBETA.

Hccnenoanne npeioMIeHUs CBETA.

Hab6nronenue noHOro BHyTpEHHETO oTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEPE3 ILIOCKOMAPAIIIEIBHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.

Mogenn MUKpOCKoma, TEJIECKOIA.

Habmronenue natepdepeHnm cBera.

Habmronenne iBETOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu cBera.

N3ydenne nudpakiiMOHHON peIEéTKH.

Hab6nronenue nudpakiimoHHOTo CIIeKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nosnsipuzanuu cBeTa.

[IpumeHeHue MONISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mMepenue nokasaresns npesioMIIeHUs CTEKIIA.

UccnenoBanue 3aBucUMOCTH (DOKYCHOTO PACCTOSHMS OT BemiecTBa (Ha
pUMepe KUIKUX JTUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JIMH3.

[Toy4yeHue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3BI.

[Tomy4yeHnue n300pa>keHrs B CUCTEME U3 IBYX JIMH3.

KoncTpyrnpoBaHue TEIECKOMMYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U MOJSIpU3aIUU CBETA.

N3ydyeHne mnomsdpusalvu  CBETA, OTPAXKEHHOIO OT  ITOBEPXHOCTH
JUAJIEKTPHUKA.

N3yuenune nuaTeppepeHIINm JIa3epHOTO U3ITyUYCHUS Ha IBYX IIETISX.

Habmronenue nucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3mepenue IMHBI CBETOBOM BOJIHBI.

[Tomyyenne  crnekTpa  M3JIyYEeHMsT  CBETOAMOAA  IIPU  [OMOUIU
TUGPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cIeIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH.

I'panuubl OPUMEHMMOCTH  KJIAaCCHUYECKOM  MexaHuku. Iloctynarsl
CIIELIMAJIbBHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. [IpeoOpazoBanus Jlopenna.
YcnoBrue mpuYMHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHH U COKpAIIECHUE JJINHBI.

DHeprusi U UMIYJIbC PENATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C DHEPrUE€d M HMMITYJIBCOM PEISITABUCTCKON YacCTHUIIBI.
DHeprus moKosl.

TexHuueckne yCTpOMCTBA U TEXHOJOTUYECKHUE IMPOLECCHI: CITyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHII.

Y4yeHn4eCcKuil HKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Paznen 7. KBantoBas pusuka.



Tema 1. Kopnyckyaapno-601ano060ii oyaausm.

PaBHOBecHOE TemiIOBOe U3NyueHUE (M3IyueHue abCOTIOTHO YEPHOTO
Tena). 3akoH cMmenienus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®ororpdexr. Ombitet  A. I'. CroneroBa. 3akoHbl (oTodddekTa.
VYpauenue Ditnireiina st pororddexra. «Kpacnas rpanuna» goroaddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJI€HHE CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpa)arolryio mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BonHoBreie cBoricTBa yactuil. Bonusl ne bpoins. [inrHa BonHb! e bpoiins
U pa3Mephl 00JIaCTH JIOKaJW3allMM JBIOKYyIIecs vacTuilsl. KoprmyckynspHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka U3MEPEHUN B MHKPOMUDE. CooTHomeHus
HeonpeaenéHHocTel I 'eizendepra.

TexHuyeckne ycTponWCTBa U TEXHOJOTMYECKHUE IPOLIECCHI: CIEKTPOMETP,
doTodeMEHT, (POTOAATUMK, TYHHEJIBHBIH MHUKPOCKOIN, COJHEYHas Oatapes,
CBETOAMO/.

Jemoncmpayuu.

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

WccnenoBanue 3akoHOB BHelIHEro GpoToaddekra.

UccnenoBanne 3aBUCMMOCTH CONPOTUBIEHUS MOJYIPOBOJAHUKOB OT
OCBEILEHHOCTH.

Cseroauon.

Conneunas Oarapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

Uccnenosanue gporopesucropa.

N3mepenne nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus Gporordpdexra.

UccnenoBanne 3aBUCUMOCTH CHJIBI  TOKAa Y€pe3 CBETOAMOJ  OT
HaIPSKECHHUS.

Tema 2. @uzuka amoma.

OnbITEl IO UCCIEIOBAHUIO CTpOeHUs atoMa. [liianeTapHas MoAenb aToma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u morniomeHne (GPOTOHOB TpH TEPEXOje
aToMa ¢ OJIHOTO YPOBHSI HEPTUH HA IPYTOM.

Buapl ciektpoB. CiekTp ypOBHEN 3HEPTUH aTOMA BOJAOPO/A.

CnoHTaHHOE M BBIHYXKJICHHOE U3JydyeHue cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUUYECKHUE ITPOLECCHI: CIIEKTPAIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopra.

Habmronenune nuHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOLINX YACTHLL.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3TyYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

Ha6nronenue muuaeityaToro cnekrpa.

Uccnenoanne cnekTpa pa3pekEHHOrO0 aTOMAapHOro BOJOpOAAa U
M3MEpeHHe MoCTOosTHHOM Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHLIX YACHUY.

Hyxnonnas moxens snpa ['eitzenoepra—Banenko. 3apsiy siapa. MaccoBoe
yucio sapa. U3oronsl.



PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIM U MO3UTPOHHBIN Oera-
pacnan. ['amma-n3nydeHue.

3aKOH paJMOAaKTUBHOIO pacraja. PaguoakTHUBHBIE M30TONBI B IPUPO/IE.
CBOIICTBa HOHU3UPYIOUIETO M3Iy4YeHUs. BiusHue pagoaKTUBHOCTH Ha JKHUBBIC
opranusmbl. EctrecTBeHHBIN QoH uznydyeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext maccol siapa.

Anepnsle peakuuu. JlenmeHne W CUHTE3 SAAEp. SOEpHBIE PEAKTOPHI.
[IpoOneMbl ympaBiasieMOro TEpPMOSIEPHOTO CHHTE3a. DKOJIOTHYECKUE ACIEKThI
Pa3BUTHS SIACPHON SHEPTETUKH.

Metoapl perucTpaliy U UCCIEN0BaHUS AJIEMEHTAPHBIX YACTHII.

dyHAaMEHTAIbHBIE B3aUMOJECUCTBUA. bapuOHBI, ME30HBI W JICTITOHBI.
[IpencraBnenune o CtanmaptHoi Moaenu. KBapk-TiirooHHas MOJEIb aJpPOHOB.

®dusuka 3a npenenamu CrangapTHord Mojienu. TéMHas MaTepusa U TEMHa
SHEPrusl.

EnuncTBO puznueckoil KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: JO3UMETP,
Kamepa BunbcoHa, SAEpHBI peakTOp, TEPMOSIAEPHBIM pEaKTOp, aTOMHAas
6omM0Oa, MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM G oTorpadusim).

UccnenoBanue paguoakTUBHOTO (POHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normoiieHus 0eTa-4acTull aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Otanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HaUYE€HHUE AacTpPOHOMHH. [IpUMEHMMOCTH 3aKOHOB (U3HKU [JIs1 OOBSICHEHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.

Mertoapl acTpoHOMUYECKUX HccienoBaHuii. COBpEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAJMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHUSI.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3MbI, MIAHETHI, UX BUIUMOE
JBH)KCHUE.

ConHeuHas cuctema.

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

3BE3/1bl, UX OCHOBHBIE XapaKTepUCTHKU. [lnarpamMma «CHEKTpaiabHBIN
KJIaCC — CBETUMOCTH». 3BE3/bl TJIABHOW MOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTbY» ISl 3BE3] TJIaBHOW MOCJIeN0BaTENbHOCTH. BHyTpeHHEee
ctpoeHue 3BE311. COBpeMEHHBIE MTPEACTABICHUS O MPOUCXO0KICHUU U SBOTIOLUH
ConHua u 3B€3/1. DTanbl )KU3HU 3BE3].

Muieunsiii [Iyte — Hama I'amaktuka. Ilonoxxenue u auxenue CosHIA B
lNanaktuke. Tumnsl ramaktuk. Pagmoranaktuku u KBazapbel. UEpHBIE IBIPHI B
SA/Ipax TaJIaKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon XaO6ma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTpPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3THOTO HeOa HEBOOPYKEHHBIM rJ1a30M c
WCIIOJB30BAaHUEM KOMIBIOTEPHBIX MPHUIIOKEHUN ISl ONPENSICHUS MOJIOKEHHS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJIYLIAPUSA U SIPKUE 3BE3/IBI.

HaGmonenuss B Teneckon JIyHBI, TUIaHET, TYMAaHHOCTEH U 3BE3MHBIX
CKOIUIEHUH.



DuU3NYeCKU NPAKTUKYM.

CnocoObl  u3MepeHus: (U3UYECKUX BEIUYMH C  HCIOJIb30BAaHUEM
AaHAJIOTOBBIX W WU(GPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHBIE U  OTHOCUTEIbHBIE TMOTPEIIHOCTH
u3MepeHui pusndeckux BeanunH. OLeHKa rpaHul] OTPEIIHOCTEH.

IIpoBeneHne KOCBEHHBIX M3MEPEHUHM, WCCIEAOBAHUN 3aBUCUMOCTEN
(Gu3NUecKuX BEIUYHMH, IPOBEpKa MPEMJIOKEHHBIX TUIOTEe3 (BBIOOp U3 padoT,
OMMCAaHHBIX B TEMATHYECKUX paslienax «YUYEHUUYECKHH OSKCIIEPUMEHT,
Ja00paTopHbIe PAOOTHI, TPAKTUKYM).

O06o001maronee NOBTOPEeHHUE.

O6oOmieHue W cuUcTEeMaTu3als  COJIepKaHUs  paslie]ioB  Kypca
«MexaHukay, «MounekynsgpHas busnka u TEPMOJUHAMUKA,
«QnexrpoauHamukay, «Konedanust 1 BoJHbDY, «OCHOBBI CIIEIUATBLHON TEOPHUH
OTHOCUTEIbHOCTH», «KBaHTOBas ¢usuka», «IJEMEHThl acCTPOHOMUU W
acTpoU3UKI.

Ponp Qu3ukm M acTpOHOMUM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COIIMAIBHOW W 3TUYECKOW cdepax IesTeIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3NKKM U aCTPOHOMHUM B COBPEMEHHOM HAy4yHOM KapTUHE MHUpa, 3HAYCHUE
OMHCATENIbHON, CHUCTEeMATH3UPYIOIIEeH, OOBICHUTENBHON M IMPOTHOCTHYECKOU
byHKIUNA (HU3MYIECKON TeOopHuH, Poib (U3MUECKOW Teopur B (HOPMUPOBAHUU
NPEICTaBICHU O (PU3NYECKONW KapTUHE MHUpPA, MECTO (PU3UYECKONW KAPTUHBI
MHUpa B 00IEeM pSAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O
IpUPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenune «kypca ¢usuku yriyonéuHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCA C YYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBS3E€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnovie NOHAMUA, CEA3AHHbIE C U3YYEHUEM Memo0os
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, rUnoresa, QunuecKas
BEJIMYMHA, 3aKOH, TEOopus, HaOII0/IeHne, OKCIEPUMEHT, MOJIEINPOBaHUE,
MOJIeNIb, U3MEpPEHHUE, MOTPEITHOCTH H3MEPEHUN, WU3MEPHUTENIbHbIE MPUOOPHI,
rugpoBast 1aboparopusi.

Mamemamuka: pelIEeHUE CHUCTEMbl YpPABHEHUH. TpPUTOHOMETPUUYECKHE
byHKINUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. BEKTOPHI M UX MPOEKIIMU HA OCU KOOPAHUHAT,
clokeHue BeKTOpoB. [Ipom3BogHbie dsreMeHTapHBIX (yHkImMi. [IpusHaku
oI00MsT TPEYTOJILHUKOB, OMpENeNieHre IUIONIAId TIOCKUX (Quryp u oobéma
TeI.

Bbuonozus: >nexrpuyeckue SIBJICHUS B JKUBOW MPHUPOJIE, KOJeOaTeIbHbIE
IBIKEHUSI B YKUBOW NPUPOJE, SKOJOTMYECKHE PHUCKA NPH MPOU3BOJICTBE
ANEKTPOIHEPTHH, BJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH Cpelbl,
yJIbTPA3BYKOBasi AUArHOCTUKA B MEIUIIMHE, ONTUYECKUE SIBIICHHUS B JKUBOMU
pUpOJIE.

Xumusa: CTpOEHHE aTOMOB W MOJIEKYJ, KpHCTaJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa3OBaHMsI KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

T'eocpaghua: wmarnuTHbie TmOMIOCA 3€MJIM, 3aJ€XKH MAarHUTHBIX PYII,
doTochEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozcusn: NPUMEHEHHE TOCTOSHHBIX MArHHUTOB, 3JIEKTPOMArHHUTOB,
ANEKTpOBUTATENH SIKOOU, TeHepaTOp MEPEMEHHOTO TOKA, MHIYKIIMOHHAS T1€Yb,
JUHUM  DJIEKTpONEpeaayd, d3JIEKTPOJBUIaTellb, paaap, pPaguonpUEMHUK,



TeIeBU30p, aHTeHHa, TenepoH, CBY-meus, ynbTpasByKoBas AMArHOCTHKA B
TEXHHKE, MPOCKIMOHHBIN almnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas Oarapes,
CIIyTHUKOBBIE TIPUEMHHKH, JIepHAsi SHEPreTUKa M HKOJIOTHYECKUE aCIEeKThl €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA IIPOI'PAMMDLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMHHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJIbTaThl OCBOCHUSA YuyeOHoro mnpeamera «Duszmka»
JOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  0OOYyYaroluxcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTpPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OpHEHTAIMil, MO3UTUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIMX TPAJULIUOHHBIM IIEHHOCTSM POCCHMCKOro OOIIEecTBa,
pacUIMpEeHUE >KU3HEHHOTO OMbITa W ONbITa JESITEIbHOCTH B MPOIEcce
peanu3alid OCHOBHBIX HAaINpaBICHUN BOCHUTATENILHOM NESITeIbHOCTH, B TOM
YHCJI€e B YACTH:
rPaJAAHCKOT0 BOCIIUTAHMSA:

e CcOPMUPOBAHHOCTh TPAKIAHCKOW TO3UIMU OOYYArOMIErocs Kak

AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOI0 00IIEeCTBa;

e TMPUHATHE TPAJAUIMOHHBIX OOIIEYETOBEUYECKUX TyMAaHUCTHUYECKUX H
JIEMOKPaTUYECKUX IIEHHOCTEH;

e TOTOBHOCTb BECTM COBMECTHYIO JCSTEIbHOCTH B  HMHTEpecax
IPXJAHCKOTO  00IlecTBa, Yy4YacTBOBaTh B  CaMOYIPABICHUU B
o0pa3oBaTeNbHON OpraHu3allny;

e yMEHHE B3aMMOJICHCTBOBATh C COIMUAIBHBIMH HWHCTUTYTaMH B
COOTBETCTBHUH C UX (HYHKIMSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJOHTEPCKOMN JACSATEIHHOCTH.

NATPUOTHUYECKOT0 BOCTIMTAHUS:

e CcOPMUPOBAHHOCTh  POCCHUICKONM  TpaxJaHCKOHW  WJACHTHUYHOCTH,
NaTpPUOTU3MA,

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

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO IMOBEICHNUS,

e CIOCOOHOCTH OIEHWBATh CHUTYallUl0 W TPUHUMATh OCO3HAHHBIE
pEIIeHUs, OPUEHTUPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCJIE B JI€ATEILHOCTH YYEHOTO;

e 0OCO3HAHHUE JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy MyIIETO.

ICTETHYECKOT0 BOCITUTAHMS:

e DOCTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas JCTETUKY HAYYHOTO

TBOPUYECTBA, MPUCYIIETO PU3NYECKON HAYKE.
TPY/J0BOIr0 BOCIIUTAHUSL:

e HHTEpPEC K Pa3au4HbIM cdepam NpodeccHOHaTBHON AesSTENHHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (PU3UKOW M TEXHUKOW, YMEHHE COBEpIIATH
OCO3HaHHBIM BbIOOp Oyaymiedl mnpodeccun W peaanu30BbIBATH
cOOCTBEHHBIC KU3HCHHBIC TITAHBI;

e TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPA30BAaHUIO B
obnacTu GU3UKU HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTUYECKOT0 BOCITUTAHMS:

e chOpMHUPOBAHHOCTH HKOJIOTUYECKOM KYJbTYPBI, OCO3HaHHE
TJI00QTBHOTO XapaKkTepa dKOJIOTUUECKHUX MPOoOIeMm;

e IUIAHMPOBAHUE U OCYILIECTBIICHUE JIEMCTBUM B OKPYXKAIOLIEH Cpelie Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;



pacmrpeHUEC OIIbITa ACATCIIBHOCTU AKOJIOTUYECKOM HaIrpaBJICHHOCTH Ha
OCHOBC MMCIOIIIUXCsL 3HAHUU 110 (1)I/I?>I/IK€.

HEHHOCTU HAYIHOI'O MO3HAHUA?

c(hOpMHPOBAHHOCTH MHUPOBO33pEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HaHMWE IIEHHOCTH HAYYHOM J1eATeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3Y4YeHUS! (PU3MKU OCYIIECTBISITH MPOEKTHYIO M MCCIEI0BATEIbCKYIO
NEeSTeIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE HeiiCTBUS
Ba3oBble Jiornyeckue 1ecTBHA:

CaMOCTOSTEJIBHO  (pOPMYJIUPOBaTh M aKTyaJH3UpOBaTh MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPEICIIATH 1ENIN ACSITEILHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUH HX
TOCTHKCHHSI,

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B PACCMATPUBAEMBIX
(U3NIECKUX SBIICHUSX;

pa3pabarhiBaTh IUTAaH peEIICHHS MpoOJeMbl ¢ YYE€TOM aHaIM3a
UMEIONINXCS MaTEepUATbHBIX U HEMATEPHUATLHBIX PECYpPCOB;

BHOCHTh KOPPEKTHUBBI B JICATEIHHOCTh, OIICHMBAaTh COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLICHUBATh PUCKH ITOCIICICTBUH JIEATEIHHOCTH;
KOOPAWHHUPOBATh W BBINOJHATE pPabdOTy B YCJIOBHSIX peagbHOTO,
BUPTYAIBHOTO ¥ KOMOWMHHUPOBAHHOTO B3aUMOICHCTBHUS;

pa3BUBaTh KpPEATUBHOE MBIINUICHHE TIPH PEIICHUU  KU3HCHHBIX
pooieM.

Ba3oBrle ucciieqoBareLCKHe 1eCTBUSA:

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMH TMOHSATUAMU U
MeTOIaMH (PU3NYECKON HAYKU;

BJIQJIETh HABBIKAMH  Y4EOHO-HCCIEAOBATEILCKOM W MPOEKTHOM
NeSITeIbHOCTH B 00JACTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSTEIIbHOMY TIOMCKY METOJIOB pelIeHUsl 3aaad (PU3nIecKoro
coJiepKaHusl, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB TTO3HAHUS;

BJIQJICTh BUJAMH JICATEILHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIpPETAlMY, TMPeoOpa3oBaHUI0 M TPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYallUsIX, B TOM YUCJIE TIPHU CO3JaHUU YUEOHBIX MTPOCKTOB B
o0nacTu GU3HKHY;

BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIC CBS3U M aKTyalM3UPOBATh 3aj/1auy,
BBIIBUTATh THUIMOTE3Y €€ peIlleHus, HaXOAWTh AapryMEHThI s
JI0Ka3aTelbCTBA CBOMX YTBEPXKICHWHM, 3a/laBaThb MapameTpbl U
KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJE pEIICHUS 3aJadydl pe3ysIbTaThl,
KPpUTUYECKH  OICHWBAaTh HMX  JIOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHUE B HOBBIX yCIIOBUSAX;

CTaBUTh U (PopMyIupoBaTh COOCTBEHHBIC 3a/laud B 0Opa30BaATEIBHON
NeSTETLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;
YMETh TEPEHOCUTHh 3HAHUS TO0 (PU3MKEe B MPAKTHUUECKYIO 001acTh
KU3ZHENICATECIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCTeH;



Bbl/IBUT'daThb HOBBIC HJACH, IpcjiaraTb OPHUIMHAJIBHBIC IIOAXOAbI U
PCUICHUA,
CTaBHUTDb HpO6JICMI)I N 3aJa4¥, JOIIyCKAIHUC aJIbTCPHATHUBHLIC
peUICHU:.

Pabora ¢ unpopmaunmeii:

BJQJe€Th  HABBIKAMHM  TOJydeHHs  uHMoOpManuu  (PU3MYecKoro
colepKaHUsi M3 HCTOYHMKOB pA3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYUIECTBJIATh TOWCK, aHaIW3, CUCTEMAaTH3allUI0 M HHTEPIPETAIUIO
uH(pOpMAaIUHU Pa3IMYHBIX BUIOB U (DOPM MPECTABICHUS;

OLICHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

UCIIOJIb30BaTh CpelcTBa MHGOPMAIMOHHBIX M KOMMYHHKaIIMOHHBIX
TEXHOJIOTUA B pEHICHUHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad C COOJIOJEHHEM TPeOOBAHMUI SPrOHOMUKH,
TEXHUKHA O€30MacHOCTU, TUTHMEHBI, PecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHON 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (DU3UUECKOTO COJIEPKaHUS B Pa3UYHBIX hopMaTax ¢
y4€TOM Ha3zHAYeHUs MH(POpMAIMKM M IEJEBOM ayJIUTOPHUH, BbIOHMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTU3AIIUH.

KoMMmyHnKaTHBHbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

OCYIIECTBJISATh OOIEHHE Ha YypokKax (HU3MKKM U BO BHEYPOUHOU
NeSITeHbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyalluii M CMST4arh
KOH(DIIUKTHI;

pa3BEPHYTO H  JIOTUYHO M3JlaraTb CBOKO TOYKY 3pEHHS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

NOHMUMAaTh U  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHJIHONM
UHANBUYaTbHON pabOThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JCUCTBUU C Y4ETOM
001X UHTEPECOB U BO3MOKHOCTEH KaXKJI0TO WIeHA KOJUICKTUBA;
OpPUHUMATh 1€ COBMECTHOW JEeATEIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUSI 1O €€ JOCTHIKEHHWIO: COCTAaBJISTH IUIaH
JNEUCTBUM, PaCIpeNesaTh pPOJAM C Y4YETOM MHEHHUM YYaCTHHUKOB,
00CyX/1aTh pe3yiabTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KaXJIOT0 YyYaCTHHKA KOMaHIbl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTh HOBBIE MPOEKTHI, OIEHWBATH WJEU C TO3HUIIMH HOBHU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETHMYECKOEe IMOBEJACHUE B Pa3IUYHBIX
CUTyallMsiX, TPOSBIATH TBOPUYECTBO U  BoOOpakeHHE, OBITh
WHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh TO3HABATEIbHYIO JEATEILHOCTh B
obnmactTu (U3UKA U aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSTENILHO  COCTaBISATh  IUIAH  PEIICHHUS  PacuY€THBIX U
KaueCTBCHHBIX 3a/lay, IUJIaH BBITIOJIHEHHS TPAKTUYECKOW padoOThI ¢
y4€TOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTCHUM;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM;



pacupsiTb paMKd y4eOHOTO TMpeaMeTra Ha OCHOBE JIMYHBIX
MIPEANIOYTEHUH;

JenaaTh OCO3HAHHBIA BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMHUPOBAHUIO M TIPOSIBJICHUIO IPYIUIIUA B 00JIaCTH
(bU3UKH, TTOCTOSHHO MOBBINIATH CBOM 00pa30BaTENIbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYaIllUsM, BHOCHUTb KOPPEKTHUBBHI B
JESITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LICIISIM;

BJIQJIETh HaBbIKAMHM IIO3HABATEJIbHOM pe(dIeKCHH KaK OCO3HaHUS
COBEPIIIAEMBIX JEHCTBUI U MBICIUTEIBHBIX ITPOIIECCOB, UX PE3YIbTATOB
1 OCHOBAHMU;

UCIIOJIb30BaTh NPUEMBI pedIeKCUH IS OIICHKH CHUTYyallud, BBIOOpaA
BEPHOI'O PELICHUS;

YMETh OLIEHWBATh PUCKU M CBOCBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHIDKCHUIO;

IIPUHUMATh MOTHBBI M apPryMEHTHI JIPYTMX MPU AHAJIW3€ PE3YJIbTaTOB
JIEATEIILHOCTH;

PUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,
IIPUHUMATh MOTHBBI M apPryMEHTHI JIPYTMX MPU AHAJIWA3€ PE3YJIbTaTOB
JIEATEIIbHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITUOKH.

B nmporecce mocTrkeHNs TUYHOCTHBIX PE3yJIHTaTOB OCBOCHUS ITPOTrpaMMBbI 110
bu3uKe UIsI YpPOBHS CpPEIHEro oO0Iero oOpa3oBaHUsA Yy OOyYaroImuXxcs
COBEPIIICHCTBYETCSI ~ AMOIIMOHAJIBHBIA ~ HMHTEIUICKT,  IPEAIOJIararoIiui
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS,  BKJIOYAIONIETO  CIIOCOOHOCTh  TOHMMATh  CBOE
OMOITMOHAJIBHOE  COCTOSIHME, BUJIETh  HAMpaBICHUS  Pa3BUTHUSA
COOCTBEHHOW SMOITMOHAIILHOM Cdepbl, OBITh YBEPEHHBIM B ce0¢;
CaMOpETYJIMPOBaHUs,  BKIIOYAIOMIETO  CAaMOKOHTpPOJIb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBENEHUE, CIIOCOOHOCTH
aanTUPOBATbCS K OMOIMOHAIBHBIM HW3MEHEHUSM U TPOSBISATH
TMOKOCTbh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIONICH CTPEMJICHHE K JIOCTHUKCHUIO
eI U yCIeXy, ONTHUMH3M, WHUIIMATUBHOCTb, YMEHHUE JIeWCTBOBATH,
HUCXOJs U3 CBOMX BO3MOXKHOCTEH;

AMIIATUH, BKJIIOYAIOMIEH CHOCOOHOCTh TMOHUMATh 3MOILMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTBIBaTh €r0 MPHU OCYIIECTBICHUM OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh BBICTpamMBaTh
OTHOUIEHUSI C JIPYTUMU JIIOABMH, 3a00TUTHCA, TPOSBIATh UHTEPEC U
paspemiaTh KOHQIUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI

K xonmy oOydenus B 10 knacce npenMeTHbIE pe3yJbTaThl HAa YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y OOYHAIOIIUXCS YMEHHUI:



NOHUMAaTh POJIb (PU3UKKM B DSKOHOMHUYECKOW, TEXHOJOTMUYECKOM,
HKOJIOTUYECKOM, COLMAIBbHOM M OSTUYECKON cdepax HAesiTeNbHOCTU
YeJIoBeKa, poJib U MECTO (PU3MKH B COBPEMEHHOW HAy4yHOH KapTUHE
MUpa, 3HAYEHUE ONMCATEIBHOM, CUCTEMAaTU3HUPYIOLIEH,
0OBSICHUTEILHON M MPOTHOCTHYECKOW (DYHKIMHA (PU3HUecKoil Teopun —
MEXaHUKHA, MOJEKYJISIpHOH (QU3MKM W  TEPMOJMHAMHKH, POJIb
¢usnueckoil Teopuu B GOPMHUPOBAHUU MPEJCTABICHUN O (puzmyeckoi
KapTUHE MUDA;

paznuyaTh YCJIOBHS TMPUMEHUMOCTH MoOJelell (QU3NYecKux Ten Hu
IPOLIECCOB (SIBJICHUI): MHEpLMaIbHAs CHCTEMa OTCUéTa, aOCOJIIOTHO
TBEPJIOE TEJIO, MaTepualbHasg TOYKA, PaBHOYCKOPEHHOE [BHKCHUE,
CBO0OJHOE TajieHHe, abCOMOTHO ympyras aedopmalus, abCOTOTHO
ynpyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHUS, MOJENIU Trasa,
KUAKOCTH U TBEPAOTO (KPUCTAILUIMYECKOTO) Teja, UACalIbHBbIA Tras,
TOYEUHBIN 3apsij, OJHOPOIHOE IEKTPUUECKOE MOJIE;

pasznuyaTh YCJIOBHS (TpaHUIbl, 00JACTH) MPUMEHUMOCTH (PU3HYECKUX
3aKOHOB, TOHUMATh BCEOOIIUN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBSCHATh MEXAaHWYECKHUE TPOIECChl U SBIICHHUS,
UCIIOJIb3ySl ~ OCHOBHBIC  TIOJIOKEHHUSI M 3aKOHBl  MEXaHUKU
(OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIKEHHUS, (DOPMYJIbl KUHEMATUKU
PaBHOYCKOPEHHOTO  JIBIKEHMsI, TMpeoOpasoBanus [amumes  yis
CKOpOCTM M  IlepeMelleHusi, 3akoHbl  HproOTOHA,  IpUHIMUII
OTHOCHUTEJIBHOCTU ['anmuiiesi, 3aKOH BCEMHUPHOI'O TSTOTEHUs, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXaHWYECKON PHEPTUH, CBSI3b pabOThI CHUIIBI
C U3MEHECHUEM MEXaHMYECKOW DHEPIUHU, YCIOBUS PAaBHOBECHUS TBEPAOTO
Tena), MPU ATOM HCIOJIB30BATh MAaTEMAaTHUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJOBUS ~ NPUMEHUMOCTH  (PU3MYECKUX  3aKOHOB:
npeoOpa3oBanuil ['anmmiesi, BTOpOro u TpeThero 3akoHOB HblOTOHA,
3aKOHOB COXPAHEHUS HMITyJIbCAa U MEXAHWYECKOM SHEPrUM, 3aKOHa
BCEMUPHOIO TATOTEHUSI;

aHAIM3UPOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI U SIBJICHUA,
UCIOJIb3ysl OCHOBHbIE moyIokeHUsT MKT u 3aKkOHBI MOJIEKYISIpPHOU
GU3MKKM W TEPMOJWHAMUKH (CBSI3b NIaBIICHUS HUACAIBHOTO Ta3a Co
CpEeIHEW  KHHETUYECKOM DHEpPrueu  TEIJIOBOIO0  JBWKEHUS U
KOHLICHTpAllUEX €ro MOJIEKYJ, CBsS3b TEMIIEpATypbl BELIECTBA CO
CpeHEeW KUHETUYECKOW SHEPrUeM TEIUIOBOTO ABUKEHUS €ro 4YacTHLl,
CBSI3b JIABJICHHUS WICAJIBHOIO Ta3a C KOHUEHTPALMEW MOJIEKYJ U €ro
TeMmIrepaTrypou, ypaBHeHne MenaeneeBa—KnanelpoHna, nepBbiii 3aKOH
TEPMOJAUHAMHKH, 3aKOH COXPAHEHUSI SHEPTUH B TEIJIOBBIX MPOIIECCAX),
IIpU  O3TOM MCIIOJb30BATh MATEMAaTUYECKOE BBIPAXKECHUE 3aKOHOB,
yKa3blBaTh  YCJIOBUS NPUMEHUMOCTH ypaBHeHUs MenaeneeBa—
Knaneripona;

aHAM3UPOBATh W OOBSCHATH DJIJICKTPUUYECKHE SIBIICHUS, WCIOIB3YS
OCHOBHBIEC  TOJIO)KEHUS W  3aKOHBl  AJIEKTPOAMHAMUKHU  (3aKOH
COXPaHEHHUS AJIEKTPUUYECKOTO 3apsAaa, 3aKkoH KynoHa, moTeHIUAIIbHOCTh
3JIEKTPOCTATUYECKOIO TOJIsl, MPUHLMI CYIEPHO3ULNU SIJIEKTPUUECKUX
MOJIEH, TIPU 3TOM YKa3bIBas yCJIOBUs MPUMEHUMOCTH 3akoHa KyiioHa, a
TaK)X€ MPAKTUYECKU Ba)KHbIE COOTHOIICHHUS: 3aKOHBI OMa JJisl yyacTka
LENHU U Uil 3aMKHYTOW JJIEKTPUYECKOM Lienu, 3akoH Jlxoynsa—Jlenua,
npaBuia Kupxroda, 3akonsr @apajes 11 37IeKTPoIn3a);



ONMKCHIBATh (PU3MYECKHE TPOLECCHl U SIBJICHUS, UCHOJb3Ysl BEIUUYHHBIL:
nepeMelIeHne, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMBI Tell,
CUla, MOMEHT CWJIbl, JaBlieHHE, [OTEHIUalIbHAs  DHEPrus,
KUHETUYECKasi »HEprus, MEXaHWyeckas »dHeprusi, paboTa CHIIbIL,
[EHTPOCTPEMUTENBHOE YCKOPEHUE, CHJIa TSKECTH, CHUJla YIPYrOCTH,
Cujia TpPEHHsI, MOIIHOCTh, PHEPrus B3aUMOJICHCTBUS Teja C 3eMIIEN
BOM3M €€ MOBEPXHOCTH, PHEPrusl ynpyrou aedopmanuul MpyKUHbI,
KOJIMYECTBO TEIUIOThI, a0COJIIOTHAas Temreparypa Tena, pabora B
TEPMOJIMHAMUKE, BHYTPEHHSISI DHEPrusi HACAIBHOIO OJHOATOMHOTO
ra3za, paboTa HAEaTbHOIO Ta3a, OTHOCUTENbHAS BIAKHOCTb BO3/yXa,
KITJI wuneanpHOrO TEIUIOBOIO JIBUraTess; AJIEKTPUYECKOE TMOJIE,
HAnpsDKEHHOCTh  DJIEKTPUYECKOTO  MOJS,  HANpsSKEHHOCTh  IOJIA
TOYEYHOTO 3apsija WIM 3apsDKEHHOro Iapa B BakKyymMeé U B
JTUDJIEKTPUKE, TMOTEHIMANT AJIEKTPOCTATUYECKOrOo TIOJiA, Pa3HOCTh
NOTEHIIMAJIOB, AJICKTPOJBIKYINAsi CHJIa, CUJa TOKa, HamNpsKeHUe,
MOIIIHOCTh TOKa, JJIEKTpUYecKass €MKOCTb IUIOCKOTO KOHJIEHCATOpa,
COTPOTHUBJICHUE YUYaCTKa IIETH C MOCJIEI0BATEIbHBIM U MapaljIeIbHbIM
COCIMHEHUEM  PE3UCTOPOB,  DHEPTUsl  DJIEKTPUUECKOTO  TOJIA
KOHJIEHCATOPa;

OOBSACHATHL  OCOOCHHOCTHM  TPOTEKaHHsS  (PUBUYECKUX  SBICHUM:
MEXaHUYECKOE JIBIDKCHHE, TEIJIOBOE JIBIJKCHHME 4YacCTHUI[ BEIECTBa,
TEIJIOBOE  paBHOBeECcHE, OpOYHOBCKOoe  JBWXeHHE, auddys3us,
UCIIapeHue, KUMIEHWEe U KOHJCHCAIUsl, TUIABJICHHE U KPUCTAJIN3alUs,
HaIpPaBJICHHOCTh TerIonepeauH, AIIEKTPU3AIS Te,
AKBUINIOTEHIIMAIbHOCTH TOBEPXHOCTH 3aPSKEHHOTO MPOBOIHUKA;
IPOBOJUTH UCCIICIOBAaHUE 3aBUCUMOCTHU OJAHOM (PM3HUECKON BETUUHHBI
OT JpYrol ¢ UCHOJb30BAaHUEM TMPAMBIX M3MEPEHUH, TPU ITOM
KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3YyJIbTaThl IMOJTYYECHHOU
3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHJAEC TpaduUKOB C Y4ETOM
aOCONIOTHBIX ~ TMOTPEITHOCTEW HM3MEpPEeHW#, JeJaTh BBIBOJBI IO
pe3yibTaTam HCCIICIOBAHUS;

IIPOBOJUTH KOCBEHHbIE M3MEpEHUs (DU3NYECKUX BEIUMYMH, MPU ITOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHHUS, OLIEHUBATh a0COJIIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH  OMBITHI [0 TPOBEPKE  MPEIOKEHHOW  THUIIOTE3bI:
TUTAHUPOBATH IKCIIEPUMEHT, coOupaTh AKCTIEPUMEHTATILHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOTYUECHHBIE PE3YIbTATHI U JEJIaTh BHIBOJ O
cTaTyce MpeJIoKEHHOM TUTIOTE3bI;

coOmoaTh  mpaBwia  O€30MacCHOr0  Tpyda TNpU  MNPOBEICHUU
UCCJICIOBAaHUI B paMKax y4eOHOro OJKCIEPUMEHTA, MPAKTHUKymMa U
y4eOHO-HCCIICIOBATEIbCKOH M TPOEKTHOM  JEATEIBbHOCTH  C
UCIIOJIb30BAHUEM U3MEPHUTENIbHBIX YCTPOMCTB U  JTAOOPATOPHOTO
000pyIOBaHUS;

peumaTrh pacu€THhIC 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOU
(bu3HUecKoil MOJIETbIO: HA OCHOBAHHUH aHAJIHM3a YCJIOBHUSI 000CHOBBIBAThH
BBIOOP (M3UYCCKOM MOJENIH, OTBeYaromield TpeOOBaHUAM 3ajauw,
MPUMEHATH  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TOCTYJaThl
(GU3HUEeCKUX TEOpHU MPU HUCIOJIB30BAHUU MATEMAaTUYECKUX METOJIOB
pemieHust 3ajad, MPOBOAUTH PACUEThl HA OCHOBAHUM WMMEIOIIMXCS
JAHHBIX, aHAJU3UPOBATh PE3YNbTATBl U KOPPEKTUPOBATH METObI
pemieHus ¢ y4ETOM MOJTYyYEHHBIX PE3YJIbTATOB;



pelaTth Ka4eCTBEHHBIE 3a/ladyd, TpeOyroliue MpUMEHEHUs 3HaHWH U3
pasHBIX pa3leloB Kypca (pU3WKH, a TakKe WHTETpald 3HAHWUN W3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPaWBaTh
JIOTHYECKYIO IIETIOUKY PAacCYKICHUN C OMOpO Ha M3y4eHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONb30BaTh TEOPETHUECKHE 3HaHWs M OOBSCHEHUS OCHOBHBIX
NPUHIAIIOB  pabOThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTHUECKUX TPOIIECCOB;

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

aHAIM3WPOBaTh W OICHWBATh  TOCIEACTBHS ~ OBITOBOM U
NPOU3BOACTBCHHONW  JEATCIBHOCTH  YENOBEKa,  CBA3aHHOH  C
(GU3NIECKUMU TIPOIIECCAMH, C TIO3HMIIMNA YKOJIOTHUECKON 0e30MmacHOCTH,
NPEICTABICHUNA O paAIMOHATFHOM TPUPOJIONIOIH30BAHUM, a TaKKe
Pa3yMHOM HCIIOJIb30BAHUU JIOCTH)KCHUM HAYKW M TEXHOJOTHH ISt
JabHEHIIET0 pa3BUTHS YEJIIOBEYECKOTO 00IIECTBA;

IPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOoThHI ¢ HHGOpMAILIHEH PU3UYECKOTO
CoJiepKaHUsl C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, IIPU ITOM HCIOJIB30BaTh COBPEMEHHbBIE HH(POPMAITMOHHBIC
TEXHOJIOTUU ISl TIOMCKA, TepepabOTKU W TPEIbsABICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHOM uHbopMaIu, CTPYKTYPUPOBAHUS u
UHTEpIpeTanuid  uHGOpMAIMK,  MOJIYYEHHOM U3  pas3IMyHBIX
MCTOYHUKOB, KPUTHUUECKH AHAIM3UPOBATH MOIYyYaeMyr UH(MOPMAIUIO
U OILICHMBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIW3a UCTOYHUKA UHPOPMAIIUK;

OPOSBJISITH  OpPraHU3AIMOHHBIE W [O3HABaTeJIbHBIE  YMEHUS
CaMOCTOSTENILHOTO MPUOOpETEHUsT HOBBIX 3HAHUW B TIpolecce
BBITIOJIHEHUS ITPOCKTHBIX U y4eOHO-HCCIIEIOBATEIBCKUX paloT;
paboTarh B TpYIIEe ¢ WUCHOJHEHHWEM Pa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYIIbI,  PAIMOHAIBHO  pacHpenemsiTh
JeSITeIbHOCTh B HECTAaHAAPTHBIX CHUTYallMAX, aJCKBATHO OIICHUBATH
BKJIQJl KOKJIOTO M3 YYaCTHUKOB T'PYIIIBI B PEIICHHE pacCMaTpUBAaeMON
poOJIeMBI;

IPOSIBJISITH MOTHUBAITMIO K Oyaymiel mpodecCHOHANbHON AeSTENbHOCTH
MO CTIEIHAIBHOCTSM (DU3UKO-TEXHUUECKOTO MPOUIIS.

K xoniy oOyuenust B 11 knacce mpenMeTHbIC Pe3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

MOHUMATh pPOJIb (U3UKK B OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIBHOW M JTHYECKOW cdepax NedaTebHOCTH 4YeJIOBEeKa, POjb U
MeCTO (U3MKM B COBPEMEHHOW HAy4YHOW KapTUHE MHUpPa, POJIb
ACTPOHOMMH B INPAKTUYECKOU AECATEIIBHOCTH YEJIOBEKA U JaJbHEUIIEM

HAaYYHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE ONMCATENBHOM,
CUCTEMATU3HUPYIONIEH, OOBSICHUTEILHON U MPOTHOCTUYECKON (DyHKITUN
¢us3nueckoil TeOpUuM — OICKTPOJAMHAMHKHU, CHEIUAIBHOU TEOpUHU

OTHOCUTEJILHOCTH, KBAHTOBOW (DU3WKH, POJIb (PU3NUECKOW TEOpHH B
(bopMHpPOBAHUY TIPEACTABICHUA O (PU3MUECKOW KapTWHE MHUpa, MECTO
¢usnueckoil KapTUHBI MHpa B OOIMIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIC;



paznuyaTh YCJIOBHS TNPUMEHUMOCTH MoOJelell (PU3NYecKux Ten Hu
IPOLIECCOB (SIBJICHUI): OJHOPOJHOE DJIJIEKTPUUECKOE U OJHOPOIHOE
MarHuTHOE TIOJIsl, TapMOHMYECKHE KoJIeOaHUs, MaTeMaTUYECKU
MasITHUK, WJCAIbHBIA NMPYKUHHBIA MasiTHUK, TAPMOHUYECKUE BOJHBI,
UcaIbHBIA KOoJIeOATENbHBIA KOHTYp, TOHKas JIMH3a, MOJEJIeH aTtoMma,
aTOMHOTO sIJpa ¥ KBAHTOBOM MOJIENIN CBETA;

pasznuyaTh YCJIOBHS (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTU (PU3HYECKUX
3aKOHOB, IOHUMATh BCEOOIIUN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIN3UPOBATh U OOBACHITH AIEKTPOMATrHUTHBIE MPOLECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBI JJIEKTPOJAUHAMUKUA U
CHEIUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTpPUUECKOro 3apsiia, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMATHUTHOM  uMHIyKuuu, npaBwio Jlenma, cBs3p OJIC
CAMOMHAYKIIMM B DJEMEHTE JJIEKTPUUYECKOW IEMU CO CKOPOCTHIO
U3MEHEHUS  CHUJIbI  TOKa, IIOCTYJaThl  CHENUaJIbHOM  Teopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

aHAIM3UPOBaTh M OOBSICHATH KBAHTOBBIE TPOIECCH W  SBICHUA,
UCIIOJIb3Ys TIOJIOKEHHUSI KBAHTOBOM (u3HUKK (ypaBHEHUE ODWHIITEHHA
st potodaddexra, mepBbli U BTOPOM moCTyiaThl bopa, npuHIUI
COOTHOIICHHS HeomnpeneneéHHocTel [ eizenOepra, 3aKOHbI COXpaHEHUS
3apsAI0BOTO U MAaCCOBOTO YHCEI U SHEPTHUH B SITICPHBIX PEAKIUAXK, 3aKOH
PaAMOAaKTUBHOTO pacmaia);

OMHCHIBATh (PU3NYECKUE TPOIECCHl U SBJICHHUS, UCIOJb3Yys BEITUYNHBI:
HaANPsHKEHHOCTD AIEKTPUIECKOTO O, MOTEHITHAI
ANEKTPOCTATUYECKOTO oJIA, Pa3HOCTh MOTEHIINAJIOB,
ANEKTPOJBIKYINAST CHJIA, WHAYKIMS MAarHUTHOTO TOJisi, MarHUTHBINA
NOTOK, cwia Awmnepa, HHIYKTUBHOCTb, DSJIEKTPOABUKYIAS CHIIA
CAaMOMHAYKIIMHM, SHEPTUs MArHUTHOTO TIOJISI MPOBOJHUKA C TOKOM,
PESTUBUCTCKUM ~ WMITYJIbC, TIOJIHAsE OHEPTUs, DHEPrus  IOKOs
CBOOOJTHOM YaCTHIIBI, SHEPTUS M UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apsl apa, SHEPTUsI CBSI3H SIIPa;

OOBACHATHL  OCOOCHHOCTHM  TPOTEKaHHWsS  (PU3UYECKUX  SBICHUMU:
AIEKTPOMAarHUTHAS WUHIYKITUS, CaMOMHTYKIIHS, pE30HaHC,
uHTEpPEpEeHINs BOJIH, IU(pakius, AUCHEPCUs, MOJTHOE BHYTPEHHEE
otpaxenue, (orosnekrpuyeckuii 3pdext (dporodrddexr), anpda- u
OeTa-pacnajipl siiep, raMMma-u3aydeHue snaep, Gu3nuecKue MPUHITUITBI
CIEKTPaJIHLHOTO aHalIu3a U paboThI J1a3epa;

OTpeeNsaTh HaNpaBiIeHUEe WHAYKIIUU MAarHUTHOTO TIOJI MPOBOJHUKA C
TOKOM, CHJIbI Amniepa u cuiisl JlopeHia;

CTPOUTh U300paKEHHE, CO37AaBAEMOE IUIOCKUM 3€pKaJioM, TOHKOMU
JUH30M, U pPACCYUTHIBATh €T0 XapaKTEPUCTUKH;

IPUMEHSTH OCHOBOTIOJIATAIONTUE ACTPOHOMUYECKHE TTOHSTHUS, TEOPUH U
3aKOHBI 11 aHajgu3a W OOBSACHCHUS (U3UUYCCKHX IIPOIIECCOB,
MIPOUCXOJISIININX B 3BE3/1aX, B 3BE3THBIX CUCTEMAX, B MEKTAJIAKTHUECKON
cpene; ABKSHHSI HEOSCHBIX Tell, DBOIIONNH 3BE3/] M BeeneHHoi;
MIPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NUYECKHX BEITUYUH C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH, TPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3YJbTAThl TOJTYYEHHON 3aBUCUMOCTH
¢u3nUeCKMX BEIUYMH B BHUJE T'PAaPUKOB C y4E€TOM aOCOIFOTHBIX



NOTPENIHOCTE  WM3MEPEeHMM, JleJaTh BBIBOABI MO  pe3yJibTaTaM
UCCJIeIOBAHUS;

IPOBOJUTH KOCBEHHBIE M3MEpEHUs (DU3UUYECKUX BEIUYMH, MPU ITOM
BBIOMpATH ONTUMAJIbHBIN METOJ U3MEPEHHUS, OLIEHUBATh A0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEITHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJUTh  OMNBITHI [0 MPOBEPKE  MPEIOKEHHOM  THIIOTE3bI:
IUTAHUPOBATH AKCIIEPUMEHT, coOupaTh AKCTIEPUMEHTAILHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOJTYUYEHHBIE PE3yIbTaThl U JIEaTh BHIBOJI O
cTaTyce MpeyioKEeHHOM THIOTE3bI;

OMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHU;
coOmoaTh  mpaBwia  O€30MacHOr0  TpyAa TNpU  NPOBEIECHUU
UCCJIEIOBAHUIM B paMKax y4eOHOro OHKCIEPUMEHTA, MPAaKTHUKymMa U
y4eOHO-UCCIIEIOBATEIbCKOM U TPOEKTHOM  JEATEIBHOCTH  C
UCIIOJIb30BAaHUEM  U3MEPHUTENIbHBIX YCTPOMCTB U  J1aOOpAaTOPHOTO
000py10BaHUS;

pemiaTh pacu€THbIE 3a7a4d C SIBHO 3aJaHHOM M HESIBHO 3aJ]aHHOM
¢du3nueckoii MOJENbIO: HAa OCHOBAHMM aHalM3a YCJIOBHS BBIOUpATh
(du3nueckue MoJieNu, OTBEYarolre TpeOOBaHUSAM 3aJaud, MPUMEHSThH
(hopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIATHI (DU3UUECKUX TECOPUI
OpU  HCMOJIb30BAaHUM MATEMAaTHUYECKHX METOJOB pEIICHHs 3ajad,
OPOBOJUTH  pacu€Thl HAa  OCHOBAHUM  HMEIOIIMXCA  JIAHHBIX,
aHAJIM3UPOBATh PE3YJIbTAThl U KOPPEKTHUPOBATH METOMBI PEIICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

pemniaTh KaueCTBEHHBIC 3aJlayu, TPEOYIOIIHE MPUMEHEHWs 3HAHWM W3
pPa3HBIX pas3feioB Kypca (PU3MKH, a TaKKe HUHTETpalld 3HAHUN U3
IPYrUX TPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa: BBICTPAWBATH
JIOTUYECKYIO IIETI0YKY PACCYk IACHUI C OMOPON Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

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

OPUBOJIUTH TMPUMEPHI BKJIala POCCHUCKUX M 3apyOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UpOBaTh M OIICHMBATh  TIOCIEJACTBUA  OBITOBOW U
IIPOM3BOACTBEHHOW  JEATEJIIBHOCTM  YEJIOBEKA,  CBSI3aHHOM  C
(bu3HMUEeCKUMU TIPOIIeCCaMU, C TTO3UIIMNA IKOJIOTHYECKON 0€30MacHOCTH,
NPEICTABICHU O pPaIMOHAIILHOM TMPUPOJIOIOJIB30BAHUU, a TaKKe
Pa3yMHOM HCIIOJIB30BAHUU JTOCTMXKCHUM HAYKW U TEXHOJIOTHH IS
JaTbHEHUIIET0 pa3BUTHS YEJIIOBEYECKOTO 00IIECTBA;

NPUMEHSTh Pa3INYHbIEe CIOCOOBI pabOoTHI ¢ HHGOPMAIIHEH PU3NIECKOTO
CoJlepKaHUsl C WCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, ITPU ATOM HCIOIB30BaTh COBPEMEHHbBIE HH(DOPMAIMOHHBIC
TEXHOJIOTUU IS TIOMCKA, TEePepadOTKH M TMPEAbABICHUS yuyeOHOU W
HAy4YHO-TIOMYJISIPHOM uHbOopMaI, CTPYKTYPUPOBAHUS u
UHTEpOpeTanuu  WHQOpMAIMK,  TMOJYYEHHOW W3  Pa3IMYHBIX
MCTOYHUKOB, KPUTHYCCKH aHAIN3UPOBATH IOJY4acMyr0 HH(OPMALHIO
M OIICHWBATh €€ JIOCTOBEPHOCTHh KaK HAa OCHOBE MMEIONIMXCS 3HAHHM,
TaK 1 Ha OCHOBE aHAJIN3a UCTOYHUKA UH(POPMAITNK;



NpOSIBIISITh ~ OPTaHW3allMOHHBIE W [IO3HaBaTeJbHBIE  YMEHUS
CaMOCTOSITENIFHOTO  MPUOOPETeHHWsT HOBBIX 3HAHWW B  IpoIecce
BBITIOJTHCHHSI IPOCKTHBIX U yUEOHO-UCCIIEIOBATEILCKUX PadoT;
paboTaTh B TpyNIe C WUCIOJHEHHEM pAa3IMYHBIX COIUATBHBIX POJICH,
IUTAHUPOBAaTh ~ pabOTy  TPYNIBL,  PalMOHAIBHO  PACIPEACTSATH
JESATEIbHOCTh B HECTAHIAPTHBIX CHUTYallMsAX, aJIeKBaTHO OIICHWBATH
BKJIAJ] KQXKJIOTO M3 YYaCTHUKOB TPYIMIBI B PEIICHHUE paccMaTpUBacMOn
poOJIeMBI;

NPOSIBIISITh MOTHBAIIMIO K Oyaymiel nmpodeccnoHaIbHON NeATeIhbHOCTH
o CTHCTIHATEHOCTSIM (U3UKO-TEXHUIECKOTO pouIIs.
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4.1 | Duextpiieckoe none 24 https://m.eds00.ru/7f41bf72
. . bu6mmoreka [IOK
4.2 [TocTOSIHHBII AIIEKTPUYESCKHI TOK 24 httos://m.edsoo.ru/7f41b§72
bubnnoreka IIOK
4.3 | Tou B pasmiibix cpenax 6 https://m.eds00.ru/7f41bf72
Hroro no paszneny 54
Pazznen 5. PUBSHUYECKHM TIPAKTUKYM
5.1 Pu3NUecKuil TPAKTUKYM 16 16
Hroro no pasneny 16
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I1O0 170 16

[NPOT'PAMME



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

11 KIIACC

HaumeHoBaHuUe Koau4yecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Paznea 1. JIEKTPOJANHAMUKA
bubmuorexa [JOK
11 Marmutioe e 14 https://m.edsoo.ru/7f41c97c
12 DneKTpoMarHuTHas 13 1 bubnmnoreka HOK
' WHTYKITAS https://m.eds00.ru/7f41c97c
Hroro no pasaeny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
21 MexaHudeckue 10 bu6nuoreka [IOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 DNIEeKTPOMarHUTHBIE 15 bubnmnoreka [JOK
' Kose6anus https://m.edsoo.ru/7f41c97c
Mexanuueckue u
2.3 ANIEKTPOMATrHUTHBIE 10 1 bubmorexa LOK
' P https://m.edso00.ru/7f41c97c
BOJIHBI
bu6nuoreka [IOK
24 Onrika 25 1 https://m.edso0o.ru/7f41c97c
Hroro no pazgeny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosrl CTO

5

1

but6mmoreka [IOK



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

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

Uroro no pazgeny 5
Pasnen 4. KBAHTOBAS ®U3UKA
41 KopnyckynsapHo- 15 bubnmoreka [JOK
' BOJIHOBOM JTyaJIn3M https://m.edsoo.ru/7f41c97¢c
bubnnoreka IIOK
4.2 Pusnka aroma 5 https://m.edsoo.ru/7f41c97¢c
®duzrka aTOMHOTO SIpa
4.3 U DJIIEMEHTAPHBIX 5 bubnnorexa LIOK
' P https://m.edsoo.ru/7f41c97¢c
YaCTHIL
Hroro no pazneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUMU U ACTPO®U3UKU

51 DJIEMEHTHI aCTPOHOMUU 19 bubnmnoreka [JOK
' ¥ acTpOhH3UKH https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM

duznueckuit
6.1 16 16
MPaKTUKYM
Hroro no pazneny 16

Paszpnen 7. OBOBIHIAIOIIEE IOBTOPEHUE

7.1

Cucremaruzanus u
00001EeHne
PEIMETHOTO

15



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

COJICpKaHUs U OTbITA
JESTEIIbHOCTH,
nproOPETEHHOTO IPU
U3y4EHHUH Kypca
¢buzuku 10 — 11

KJIaCCOB
Hroro no pazgeny 15
PesepBHOe Bpems 10
OBUIEE KOJIMYECTBO
170 16

YACOB I10 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBO 4acoB JIeKTPOHHBbIE
; Harta uudposbIe
n/ Tema ypoxa KounTtpoJbHbie IpakTHyeckue
Bcero U3y4eHusi o0pa3oBaTe/bHbIE
I padoThI padoThI
pecypcsl
bubnunoreka
Ousuka — pyHAaMEeHTATbHAS LIOK
1 https://m.edsoo.ru/ff0c32e

HayKa O Ipupojie 5
Hayunblii MeTO/ O3HAHUS U bu6mmoreka [IOK
METO/IbI UCCIICOBAHUS 1 https://m.edsoo.ru/ff0c32e
(pU3HYECKHUX SBIICHUI 2
DKCTHepUMEHT U TeOpus B
npoliecce MO3HaHUs L
npupoasl. HaGmonenue u
HKCIIEPUMEHT B (hU3HKE
Crioco6b1 U3MepeHus L
(bU3UYECKUX BETUYHH
AOGcomtoTHas 1
OTHOCHUTEINbHAs 1
MOTPEIIHOCTH U3MEPEHUI
(bU3HYECKUX BETUYHH.
MonenupoBaHue B pU3MKe.
Ponb u MecTo pusmuku B 1
dbopmupoBaHUN



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2

COBPEMEHHON HAy4YHOUI
KapTUHBI MUDA, B
IIPAKTUYECKON AEATEIbHOCTU
JIIOZEH.

Pannyc-Bexkrop
MaTepUalbHOU TOYKH, €TI0
IIPOEKLIMU Ha OCU

bu6mmoreka [IOK

7 KoopauHat. TpaekTopus. https://m.edsoo.ru/ff0c350
ITepememenue. CKOpoCTb. 8
WX npoekuuu Ha ocu
KOOpJUHAT
PaBHomepHOE
MPSIMOJIMHEHOE JBHYKEHUE. bubnnoreka [IOK
8 I'paduueckoe onucanue https://m.edsoo.ru/ff0c362
PaBHOMEPHOTO 0
HPSIMOJIMHEHHOTO JBUKEHUS
9 CrnoxeHue nepeMelieHni u
ckopocrei. Pemenne 3anau
HepaBHOMEpHOE IBHKEHUE.
MrHoBEHHasI CKOPOCTb. bubmuorexa [JOK
10 Yckopenue. https://m.edsoo.ru/ff0c372
IIpssMonMHENHOE IBUKEHHE €
C TIOCTOSIHHBIM YCKOPEHHEM.
JIBu>keHuUeE Tena, bu6mmorexa [JOK
11 OpOIIECHHOTO MO/ YTJIOM K https://m.edsoo.ru/ffOc3ad

TOPU30HTY

a



https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

12

CBoOogHOE majieHue.
YckopeHue cBOOOIHOTO
najieHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUS OT BPEMEHU H UX
rpaduku

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39c¢c
c

13

MexaHn4eckoe JIBUKEHUE.
Cucrema orcyera.
OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBHKCHHUS.
[Ipsmast m oOpaTHas 3agauu
MeXaHUKH

14

KpuBonuHeliHOe ABUKEHUE.
JIBUKEHUE 110 OKPYKHOCTH.
VYrnoBas v JIMHENHAA
ckopocts. [lepron u
4acToTa.
LlenTpocTpeMHUTENBHOE U
MOJIHOE YCKOPEHHE

15

KonTponbhas pabota no
teMme "Kunemarnka"

16

IlepBsIii 3ak0H Hpr0TOHA.
NHepumanbHble CUCTEMBI
orcuéra. [TpuHiun
oTHOocuTenbpHOCTH I anmnes.
HennepuuanbHbie CHCTEMBI
oTcuéTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3be
8



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

17

['padmyeckoe onmcanme
HpHMOHHHeﬁHOFO JABUXKCHUSA
C TMIOCTOSTHHBIM YCKOPEHHEM

18

Cuna. PaBHoaeicTByIOIIAs
cuia. Bropoii 3akoH
Herorona. Macca

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc3be
8

19

B3aumopeiictBue Ten.
Tpetuii 3akoH HeroToHa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3be
8

20

[IpuHuun cyneprno3uun
cui. Pemenne 3amay Ha
MPUMEHEHUE 3aKOHOB
HrroTrona

21

3aKOH BCEMUPHOTO
TSATOTEHHUS.
DKBUBAJIEHTHOCTh
TpaBUTAIMOHHOMW U
WHEPTHOU MaccChl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3d0
0

22

Cuna Ts>KeCTH U YCKOpEeHHe
¢BOOOIHOTO ITaIEHUSA

23

JIBrxeHue HeOECHBIX Tel U
UX UCKYCCTBEHHBIX
cryTHUKOB. [lepBas
KOCMHYECKAask CKOPOCTb.
3akonsl Kennepa

24

Cuna ynpyroctu. 3aKoH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3el



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

I'yka. Bec Tena

|co

Cuna tpenus. [Ipupona u
BU/JIbI CHJI TPEHUSL.

bu6mmoreka [JOK

25 JIBU>KeHUE B )KUJKOCTU U https://m.edsoo.ru/ffOc3f7
rasze ¢ y4éToM CHJIbI 6
COIIPOTHBIICHUS CPEJIbI
[aBienue.
26 ['unpocraTueckoe
nasnenue. Cuna Apxumena
AOCOJIFOTHO TBEPJIOE TEIIO.
IloctynarensHoE U bubmorera [JOK
27 https://m.edsoo.ru/ffOc41a
BpalllaTeIbHOE JIBIKCHUC 6
TBEPJIOTO TeNa B
MOMEHT CUJIBI bu6mmoreka [JOK
28 OTHOCHUTEIIHO OCH https://m.edsoo.ru/ffOc4la
Bpamienus. [11eyo crbl 6
CrnoxxeHue cuil,
MIPHJIOKEHHBIX K TBEPIOMY
bu6mmoreka [JOK
teny. LleHTp TsxecTu Tena.
29 https://m.edsoo.ru/ffOc4la
VYcioBust paBHOBECUS 6
TBEpAOro Tena. Bubl -
paBHOBECHS
30 Pemrenne 3amau
KonTponbnas pabota mo
31 teme "/lunamuka. Ctatuka

TBEpAOro Tena"



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6

32

HMirynsc MaTepralbHON
TOYKHU, CUCTEMBI
MaTepUaibHbIX TOYEK. [leHTp
MacC CHCTEMBI
MaTepUaIbHBIX TOYEK.
Teopema o nBM>XEeHNN
LIEHTPa Macc

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d
6

33

WMItynbC CUIIbI 1 U3MEHEHHE
MMITyJIbCa TeJla. 3aKOH
COXpaHEHHUs UMITYJIbCa.
PeakTnBHOE OBMKEHIE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d
6

34

MowmeHT umnyibca
MaTepUAIbHON TOUKHU.
IIpencrasienue o
COXpaHEHWH MOMEHTA
MMITYJIbCa B IEHTPAIbHBIX
TTOISIX

35

Pemenne 3agau

36

PabGoTa criibpl Ha MajIoM M Ha
KOHEYHOM MEPEMEILIEHUH.
['paduueckoe
npecTaBiIeHne paboThl
CHJIBI. MOIITHOCTE CHIIBI

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c450
2

37

Kunernueckas 3Heprusl.
Teopema 00 U3MEHEHHUH
KMHETUYECKOU SHEPrUu
MaTepUAIbHON TOUYKHU



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

38

IToTeHnuanbHBIC U
HEMOTCHIINAIBHEBIC CHJIBI.
[ToreHimanpHas 3HEPrUsl.
Btopast kocMuueckast
CKOpPOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461
a

39

Tperbs kKocMuYecKas
cKOpocTh. CBsA3b pabOTHI
HEMOTEHIUAIbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKON
SHEPIUH CUCTEMBI T€J. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478
C

40

VYupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHHUE

bepnynnu s uaeanbHOU
KUJIKOCTH

41

KonrpomnbHas pabora no
TeMe "3aKOHBI COXPAHEHHUS B
MexaHuke"

42

Pa3Butue npencraBnenuii o
MPUPOAE TENIOTHI.
OCHOBHBIC TTOJI0KEHHS
MKT. duddyzus.
bpoyHOBCKOE IBH>XKEHME

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc4dc
2

43

Crpoenue ra3oo0pa3HbIX,
KUOKHUX U TBEPABIX TCII.
Xapaxkrtep IBUKECHUS U



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2

B3aUMOJICUCTBUS YaCTHIL
BEIIleCTBa

Macca u pazmepsl MOJIEKYJT
(atomoB). KonnuectBo

44
BemecTBa. [locTosnHas
ABoraapo
Temneparypa. Teriosoe
45 paBHoBecue. [IIkana
Lenbcus
46 Pewmenue 3amau
Nneansuerii ras. I'azoBeie Bubmzorexa LIOK
47 ' https://m.edsoo.ru/ffOc4fd
3aKOHBI
€
48 YpaBHeHue Menzeneena-
Knaneiipona. Pemenue 3agau
AOcomoTHas Temreparypa Brbmmotexa HOK
49 ' https://m.edsoo.ru/ff0c511
3akoH /lanbTOHA .
N3omporeccr B ueaaTrHOM bu6mmoreka [JOK
50 rase ¢ IMOCTOSTHHBIM https://m.edsoo.ru/ff0c570
KOJIMYECTBOM BEIIECTBA e
['paduueckoe
51 MIPE/ICTaBJICHHE
M30IPOIIECCOB: U30TEPMA,
n30xopa, nzobapa
52 OcHoBHoe ypaBHeHre MKT



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

53

Pemenue 3amau

54

CBs13b abCOMIOTHON
TEeMITepaTyphl
TEPMOJIMHAMUYECKOMN
CHUCTEMBI CO CpeaHen
KMHETUYECKON IHEPTUen
MOCTYINATEIbHOTO TEIJIOBOTO
JBUKEHUS €€ YaCTHUIL

55

O06o0061IEHNE U
cUCTeMaTHU3alusd 3HaHUH 110
teme "OcHoBel MKT"

56

KonTponbhas padota no
teme "OcHoBsl MKT"

S7

TepMoguHamuueckast
cucTeMa. 3a/laHue BHEIIHUX
ycnoBuid s T/ cuctemsl.
Bremnue u BHyTpeHHUE
napametpsl. [lapamerpsr T/
CHUCTEMBI KaK CpeJIHUE
3HAUYECHUS BEIUYHH,
OMNUCHIBAIOLIUX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

Hynesoe nauano
TEPMOJAVHAMUKH.
CamonpounsBoibHas
penakcanusa T/ cucremsl K
TEIUIOBOMY PaBHOBECHIO




Monens naeansLHOrO ra3a B

59 TEPMOJUHAMHUKE. Y CIIOBUS
IPUMEHUMOCTH 3TOH MOAEIH
YpaBHenue Menzeneena-
60 Knanelipona u BelpaskeHue
JUJIs. BHYTPEHHEN SHEPrUU
Bripaxkenue 111 BHyTpEHHEN
SHEPrUM OJJHOATOMHOIO bubnuoreka [IOK
61 U/I€abHOIO rasa. https://m.edsoo.ru/ff0c595
KBasucrarnueckue u 2
HECTaTUYECKUE MPOLIECCHI
DnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
62 Boruncnenue paboTel o
rpa¢uxy mnpouecca Ha pV-
arpaMme
Temonepenaya kak crnoco0
WU3MEHEHUS] BHYTPEHHEHN bubmotera [JOK
63 https://m.edsoo.ru/ff0c5c3
snepruu T/] cucrems! Oe3 6
coBepIeHHs paboThI B
Konsekrus, bubmuorexa [JOK
64 TEIIONPOBOAHOCTD, https://m.edsoo.ru/ff0c5c3
U3ITydeHUE 6
KonnuecTBO TEIIOTHL. bu6mmoreka [JOK
65 TermmoéMKocCTh Tema. https://m.edsoo.ru/ff0c5c3

VY enbHas U MOJIIpHAas

6



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

TEIUIOEMKOCTH BEIIECTBA.
VenbHast TENI0Ta CropaHus
TOILINBA

Pacuét xosmmyecTBa TEII0ThI

66
MIpH Teruionepeaayue
[TousTie 06 aguabaTtHOM Eub OK
67 nporecce. [lepBriii 3aK0oH nommoreka L
https://m.edsoo.ru/ffOc5efc
TEPMOJIMHAMUKH
KonnuecTBO TEIIOTHL U
68 paboTa KaKk Mepbl U3MEHEHUS
BHyTpeHHeH 3Heprun T/
CHUCTEMBI
Bropoii 3akoH
TEPMOJIUHAMUKHU JTSI
DABHOBECHHIX H bu6nuorexa [IOK
69 e https://m.edsoo.ru/ff0c623
PAaBHOBECHBIX TIPOIIECCOB. 0
HeoOpaTtumocTs mpupoIHBIX
MIPOIIECCOB
[IpuHIMIIBI AENCTBUS BrbmroTera LIOK
70 rertoseix Mammi, KITIL https://m.edsoo.ru/ff0c600
erI0 . a
KITA. Huxn Kapno a
72 Pemenue 3amau

73

JKOJIOTUUYECKUE ACIIEKTHI



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

HUCIIOJIB30BAHUS TCIIJIOBBIX
nsurareieii. TemioBoe
3arpsi3HEHUE OKPYKaromen
cpenbl

74

Pemenue 3amau

75

O06o0061IEHNE U
cucTeMaTu3aIys 3HaHUM 110
teme "TepMoauHamMuKa.
TenmoBrle MalInHb"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c693
8

76

KoHTtposbHas padoTta mo
teme "TepMoauHamMuKa.
TerioBeie Mamneb"

77

[TapoobpazoBanue u
KoHJIeHcanus. Mcnapenne n
KHUIIEHHUE. Y IeJIbHAs TEIIoTa
napooOpa3zoBaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b
6

78

Hacwimennsie u
HEHACBIIICHHBIE Tapbl.
KauecTBeHHasT 3aBUCUMOCTD
IJIOTHOCTH W JaBJICHUS
HACBILIEHHOTO TIapa OT
TeMnepaTypsbl, UX
HE3aBUCUMOCTE OT 00BbEMa
HACBILEHHOT0 T1apa.
3aBUCHUMOCTD TEMITEPATyPhI
KHUTICHUS OT JIaBJICHUS B
KHIKOCTH



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

79

BnaxnocTs Bo3ayXa.
AOconoTHas U
OTHOCHTEJIbHAS BIAKHOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc64d
8

80

Pemenue 3amau

81

Tépnoe Temno.
Kpucrannuueckue u
amMopQHbIe Tena.
AHUN30TpONUs CBOMCTB
KpHUCTAJIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c65f
0

82

IInaBnenue u
KpHUCTaJUIM3alus. Y enbHas
TEIIOTA IIABIICHHUS.
CyO6numarus

bubmuorexa [JOK
https://m.edsoo.ru/ff0c670
8

83

Jedpopmaruu TBEpIOTO TENA.
Pactsokenue u cxarue.
Cnur. Moayns FOnra.
IIpenen ynpyrux
nedopmaruit

84

TennoBoe pacmmpeHnue
JKUJIKOCTEN 1 TBEPJIBIX TEI.
AHFapMOHI/ISM TCITJIOBBIX
KoJIeOaHUI YacTHIl BEIIECTBA

85

[IpeoOpa3zoBanue SHEPTUH B
($ha3oBBIX TIEpEx0aax

86

YpaBHEHHE TEIIOBOTO
OastaHca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c682



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

o

87

Pemenue 3amau

88

IIoBEpXHOCTHOE HATSKEHUE.
Kanwuisipasle ABJIeHUS.
JlaBneHnue noj
VCKPHUBJICHHON
MIOBEPXHOCTBIO KUIKOCTH.
®opmyia Jlamtaca

89

O0o061IeHNE U
cucTeMaTu3aIys 3HaHUM 110
Teme "ArperatHbie
COCTOSIHUS BEIIECTBA.
®dazoBble nepexoas”

90

KonTponbnas pabota no
TeMe "ArperaTHble
COCTOSIHUS BEIIICCTBA.
®dazoBble nepexoas”

91

DneKTpu3anus Ten 1 e€
MIPOSIBJICHUSL.
DnekTpuueckuii 3apsia. [[sa
BHJIA DJIEKTPUUYECKUX
3apsnoB. IIpoBoaHuKY,
JIADTIEKTPUKH 1
MOJTYTIPOBOTHUKH

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc6bc
c

92

OneMeHTapHbIN
AIIEKTPUYECKH 3apsl. 3aKOH
COXPaHEHHUS NEKTPUYECKOTO

bu6mmorexa [JOK
https://m.edsoo.ru/ffOc6bc
c



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

3apsiaa

B3aumoneiicTBre 3aps10B.

bubmuoreka [JOK

93 Toveunsle 3apsabl. 3aKOH https://m.edsoo.ru/ffOc6ce
Kymnona 4
94 Pemenue 3amaq
Onekrpuueckoe noie. Ero
95 JIEHCTBHUE HA DJICKTPUUCCKUE
3apsibl
Hanpsxéanocts
AIEKTPUUYECKOTO MOJIS.
[Tpo6ubiii 3apsia. Jluauu bubnuorexa [JOK
96 HaIpsHKEHHOCTH https://m.edsoo.ru/ffoc6df
AIIEKTPUYECKOTO TOJIS. 2
OaHOPOIHOE ANEKTPUUECKOE
noJje
[ToTeHnManbHOCTH
AIIEKTPOCTATUYECKOTO OIS bubmorexa [JOK
97 ' https://m.edsoo.ru/ff0c6f0
Pa3znocTh noTeHIMATIOB U 0
HaIlpsKEHUE B
[TorennuanbHas SHEPTUS
3aps/a B bubnnorexa [JOK
98 AIEKTPOCTATHYECKOM IT0JIE. https://m.edsoo.ru/ffOc6f0
IMotenmuan 0
AIEKTPOCTATHYECKOTO TIOJIS
99 CBs13b HANPSHKEHHOCTHU TIOJIS

" pa3HOCTHU IMOTCHIIUAJIOB



https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00

AJIA BJICKTPOCTATHYCCKOI'O
I10JIA

100

IIpuHuun cyneprno3unun
ANEKTPUYECKHUX TOJEN

101

Penrtenue 3amau

102

[Tone ToueuHoro 3apsja.
[Tone paBHOMEPHO
3apsKeHHON cdepbl

103

ITone paBHOMEPHO
3apsHKEHHOT0 IO 00BEMY
mapa. [lone paBHOMEpHO
3apsHKEHHON OCCKOHEYHOU
IIJIOCKOCTH

104

IIpoBoHMKY B
AIIEKTPOCTATUYECKOM IIOJIE.
Ycnosue paBHOBeCHS
3aps0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c701
8

105

JvsnexTpuky u
MIOJIYIIPOBOJIHUKH B
AJIEKTPOCTATUYECKOM I10J1€

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c701
8

106

Konnencarop.
OneKTpOEMKOCTh
KOHJIeHCaTopa.
DIeKTPOEMKOCTb MIIOCKOTO
KOHJIeHCcaTopa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c712
6

107

Hapannenbﬂoe COCIMHCHUC



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

KOHJICHCATOPOB

108

ITocaenoBaTenbHOE
COCIMHEHUE KOHEHCATOPOB

109

OHeprus 3apsyKEHHOTO
KOHJIEHCAaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c
0

110

Pemenne 3agau

111

JIBrkeHne 3apsyKeHHON
YaCTHUILbI B OJHOPOJHOM
JNEKTPUYECKOM I10JIE

112

Pemenue 3amau

113

O60061enue u
CUCTEeMaTH3aIlHs 3HAaHUH 110
teMe "DnekTpuyeckoe nosue"

114

KonrpomnbHas pabora no
TeMme "DnekTpuueckoe nosue"

115

Cwuina Toka. ITocTossHHBIH
TOK. Y CIIOBHUS
CYIIECTBOBAHUSA
MMOCTOSIHHOTO
AIEKTPUYECKOTO TOKA

116

HcTtouHnku ToKa.
Hamnpsoxkenne u 51C

117

3akoH OMa 1 yyacTka
Lenu. DIEKTPUIECKOoe
COIIPOTHBIICHUE



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

3aBUCUMOCTD

COTPOTHUBIICHUS
118 OJIHOPOJTHOT'O TTPOBOTHUKA
OT €r0 JUIMHBI U TUIOMIAIN
MOTIEPEYHOTO CCUCHUS
119 VY 1enpHOE CONPOTUBIICHUE
BelniecTBa. Pernienue 3amaq
[TocnenoBarenbHOE, bubmuoreka [JOK
120 | mapamienpHOE, CMEIIaHHOE https://m.edsoo.ru/ffOc74f
COEJIMHEHUE TTPOBOTHUKOB 0
Pacuér pa3zBeTBIEHHBIX
121 | saeKTpUYECKUX LEMei.
[TpaBuna Kupxroda
122 Pemenue 3amau
Pabora anekrpudeckoro bubnuoreka [JOK
123 | roxa. 3akon J[xoyns — https://m.edsoo.ru/ff0c783
Jlenna 8
124 | Pemenue 3ama4
MOUIHOCTB JEKTPUIECKOTO bu6mmoreka [JOK
125 | toka. TennoBas MOIIHOCT, https://m.edsoo.ru/ff0c783
BBIJIEIISIEMAst HA PE3UCTOPE 8
126 Pemenue 3amag
OJ1C u BHyTpeHHEe bubmuorexa [JOK
127 | conpoTuBIeHHE UCTOUHUKA https://m.edsoo.ru/ffOc7ae
TOKa 0
128 | 3akon Oma s MOJTHOM



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0

(3aMKHYTO#) 3JIEKTPUUYECKON

LEITH

129 Pemenne 3amau

130 MOoOIIHOCTh HCTOYHUKA TOKA

131 | Kopotkoe 3aMbIkaHuE

132 Konaencarop B uenu
IMOCTOSIHHOT'O TOKAa

133 Pewmenue 3amau
Pemenne 3amau nmo reme

134 "TlocTOSTHHBINA
SJIEKTPUYECKUM TOK"
Pemenue 3agad mo reme

135 "TTocTOSTHHBIHI
ANEKTPUUECKUI TOK"
Pemenue 3agad mo reme

136 "TTocTOSTHHBIN
ANEKTPUUECKUI TOK"
0O00011eHue u

137 CHUCTEMAaTU3alys 3HaHUH 110
TeMme "TlocTosSHHBIN
ANEKTPUUECKUI TOK"
KonTponbhas pabota no

138 teMme "TIoCTOSTHHBIN
3NIEKTPUYECKUM TOK"

139 | Dnexkrpuueckas




POBOJIUMOCTH Pa3IMYHBIX
BEULIECTB. DJIEKTPUUECKU
TOK B METaJIJIax.
CBepXmpoBOIUMOCTb

DIIEKTPUUECKHUI TOK B

acTBOpax U pacrjiaBax bubmorera [JOK
140 | P P P https://m.edsoo.ru/ff0c82b
3JIEKTPOJIUTOB. 3aKOHBI a
®Dapazes 11 3IEKTPOoIn3a B
. bu6mmoreka [IOK
DNEKTPUYECKUH TOK B ra3ax.
141 https://m.edsoo.ru/ff0c84a
Ilma3ma o
DIIEKTPUUECKHUI TOK B
142 | Bakyyme. BakyymHBIC
npuOopbI
DNEKTPUYECKUN TOK B bubmorexa [JOK
143 P https://m.edsoo.ru/ff0c84a
MOJIyTIPOBOJHUKAX o
[TosrynnpoBOTHUKOBEIE bubmorexa HOK
144 b https://m.edsoo.ru/ffOc86f
npubopbI c
Pu3NYECKUN IPAKTUKYM 110
teme "M3mMepenue cuibl TOKa
U HaNpsOKEHUS B eTH
145 | mNOCTOSIHHOTO TOKa MpH

TIOMOIIIM aHAJOTOBBIX H
IU(PPOBBIX H3MEPHUTEITHHBIX
npu6opoB" uiH "3HAKOMCTBO



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

¢ g poBoil TabopaTopueit
no ¢usuke. [Ipumepsr
U3MEPEeHHS PU3HUCCKUX
BEJIWYUH TP TTOMOIITH
KOMIIBIOTEPHBIX TaTYUKOB"

146

Pu3nYecKuil IPAKTUKYM 110
teme "M3yuenue
HEPAaBHOMEPHOI'O ABM)KECHHUS
C LIEJIBIO OIIPEIEIICHHUS
MTHOBEHHOM ckopocTu"

147

Pu3nyecKuil MPaKTUKYM I10
teme "M3mepenue
YCKOpEHUS IpU
IPSAMOJIMHEWHOM
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOU
IJIOCKOCTH" WM
"Uccnenoanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU IIPU
PaBHOYCKOPEHHOM
IBHKeHUN"

148

Pu3NYECKUN IPAKTUKYM I10
teme "H3mepenue
YCKOPEHUs1 CBOOOTHOTO
nageHus" win "M3zydenue
JIBUKEHHUS TEa,




OpOIIEHHOTO
TOPU30HTAJIBHO"

149

Pu3n4ecKuil NPAKTUKYM 110
teme "M3ydyeHue nBMKEHUS
TeJa [0 OKPYKHOCTH C
MTOCTOSIHHOM 110 MOJTYJIEO
CKOpPOCTBhIO" WIJIH
"UccneqoBanue
3aBUCUMOCTH IIEpUOJA
oOpailieHuss KOHUYECKOTro
MasiTHUKA OT €T0
napameTpoB"”

150

Du3HYECKU IPAKTUKYM I10
teme "H3mepenue
PaBHOJEHCTBYIOLIEH CUIIBI
TIpU IBHKEHUH OpyCKa 1o
HAKJIOHHOM IJIOCKOCTH" WIN
"IIpoBepka rumnoTe3bl 0
HE3aBHCHMOCTH BPEMEHU
JBYDKEHUS OpycKa 1o
HAKJIOHHOH INIOCKOCTH Ha
3aIaHHOE PACCTOSIHUE OT €ro
Macchr"

151

Pu3NYECKUN IPAKTUKYM 110
teme "HccnenoBanue
3aBUCUMOCTH CUJI
YIPYTOCTH, BOSHUKAIOIINX B




PYXUHE U PE3UHOBOM
oOpasiie, OT ux
nedhopmaruu' uiu
"U3ydyeHue nBH>KEHUS
CHCTEMBI TeJl, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Yepes
JErkui 6110K"

152

Pu3nyecKuil MPaKTUKYM I10
teme "M3mepenue
koa(durmenTa TpeHus 1Mo
BEJIMYMHE YIIIOBOTO
Kod(uUIMeHTa 3aBUCUMOCTH
Frp(N)" wiu "UccnenoBanue
JBIKEHUS OpycKa 1o
HAKJIOHHOM INTIOCKOCTH C
NIEPEMEHHBIM

K03 uureHToM TpeHus"
nin "M3yueHne qBUKEHU
rpy3a Ha Bally C TpeHHEM"

153

Pu3NYECKUN IPAKTUKYM I10
teme "HccnenoBanue
YCIIOBHM paBHOBECHS
TBEPAOIO TeNa, UMEIOIIETO
OCh BpAILICHU" WU
"KoHcTpynpoBanue
KPOHUITENHOB M pacy€T CUII
ynpyroctu" unu "U3yuenue




YCTOMYHUBOCTHU TBEPAOTO
TeJa, UMEIOLIETO IJI0MAalb
onopsI"

154

Pu3n4ecKuil IPaKTUKYM 110
teMme "U3mepenue ummynbca
T€Na 1o TOPMO3HOMY ITyTH"
unu "Mi3mepeHue CUIIbl TATH,
CKOpPOCTHU MOJIeNTN
3JIEKTPOMOOMIISI U MOLTHOCTH
cuibl TAru" win "CpaBHEHHE
M3MEHEHHUS UMITyJIbCa TeJla C
UMIYJIbCOM CUJIBI" WU
"UccnenoBanue coxpaHeHUs
UMITyJIbCA MPU YIIPYTOM
B3aNMMOJEUCTBUN" WU
"M3MepeHne KHHETUYECKON
DHEPrUM Teja 1o
TOPMO3HOMY IIyTH"

155

Pu3HUECKU IPAKTUKYM I10
teme "M3yuenue
M30TEPMHUYECKOTO MpoIiecca
(peKOMEHI0BaHO
WCIIOJTh30BaHNue U(PPOBOH
naboparopun)" UIH
"N3yueHne n30X0pHOTo
npouecca’ wim "M3yuenue
n300apHOro mporecca” uiu




"IIpoBepka ypaBHEHUS
cocrosiHus"

156

PuU3NYECKU IPAKTUKYM 110
teme "M3mepenue yaenbHoM
TEIIIOEMKOCTH" HIIH
"UccnenoBanue nporecca
OCTBIBaHHUS BellecTBa' MM
"UccneqoBanue
aauabaTHOro mporecca uiu
"N3yueHune B3auMOCBsI3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aNMOJICUCTBHSA 1
TEeMITepaTyphbl KUTICHHS
Kuakocren"

157

Pu3nYecKuil IPAKTUKYM 110
teme "U3yduenue
3aKOHOMEPHOCTEMN
WCTIapEHUs KUIKOCTEH" Uin
"N3MepeHue yaeapHOM
TEIJIOTHI MIJIaBJICHUS Jibaa"
iy "M3yuenue cBOWCTB
HACBIILICHHBIX TapoB" WK
"N3mepenue abCo0THON
BJIQXKHOCTH BO3/1yXa U
OIIEHKa MAacChl 1apoB B
nomenienun'". smepenue
koa(durmenta




MMOBCPXHOCTHOT'O HATSXKCHUA

158

DuU3nYeCcKuil MPaKTUKYM I10
teme "HaOmonenue
MIpEBpAICHUS YSHEPTUU
3apsKEHHOr0 KOHJIEHCAaTopa
B SHEPTUIO U3ITyUCHUS
ceeroanona" wim "M3yuenue
MIPOTEKAHUs TOKA B LICTIH,
cojeprkaiiei kKonjaencarop"”
unu "Pacnpenenenue
Pa3HOCTH MMOTEHIINATIOB
(HampspKEeHUs ) IpU
IOCJIEIOBATEIILHOM
COCIMHECHUU
KOHJEHCAaTOpoB"

159

Pu3nYeCcKuil IPAKTUKYM 110
teMme "HccnenoBanue
CMEIIaHHOTO COEIMHEHMS
pe3ucTopoB” mim
"N3MepeHue yaeapHOro
COIIPOTUBIICHUS
MPOBOJIHUKOB" UK
"UccnenoBanue
3aBHCHUMOCTH CHUJIBI TOKA OT
HAIPSDKEHUS JJIS JTAMITbI
HakajauBaHus"

160

DuU3nYECKU MPAKTUKYM T10




teme "HaOmoenue
AJIeKTpon3a" uin
"U3mepenue 3apsna
OJIHOBAJICHTHOI'O MOHA" WU
"UccnenoBanue
3aBHCHUMOCTH
COTIPOTHUBIICHUS
TEPMOPE3UCTOPA OT
temneparypbl” win "CHstue
BOJIbT-aMIIEPHOU
XapaKTepUCTHKHU auoaa”

PesepBHBI ypOK.
0O00011eHue u

bubmuoreka [JOK

161 . https://m.edsoo.ru/ffOc8f6
cUCTEMATH3AIUA 3HAHUM 110 c
teMe "Kunematuka" B
PesepBHEIil ypok.
P P bubmuoreka [JOK
0O00011eHue u
162 . https://m.edsoo.ru/ffOc8f6
cUCTEMATH3AIUA 3HAHUM 110 c
teme "/Ilunamuka" -
Pe3epBHBIN ypoOK.
0O0001eHne n bu6mmoreka [JOK
163 CHCTEMaTH3alMs 3HaHUH I10 https://m.edsoo.ru/ffOc8f6
teme "CraTtuka TBEpAOro c
Teaa"
Pe3epBHBIil ypok. bubmuorexa [IOK
164 O0001menne u https://m.edsoo.ru/ffOc8f6

cUCTeMaTHU3alus 3HaHUI 110

c



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

TeMe "3aKOHbI COXPAHEHUS B
MexaHuke"

PesepBHBIi ypOK.
O060061EeHNE U
cUCTeMaTu3alys 3HaHUHU 110

bu6mmoreka [JOK

165 " https://m.edsoo.ru/ff0c8f6
TeMme "OCHOBEI 5
MOJIEKYJIIPHOKUHETUYECKON B
Teopun"

PesepBHBIi ypOK.
O6o0meHue u bubmuorexa [JOK

166 cUCTEMATU3aIMs 3HAHUH 110 https://m.edsoo.ru/ffOc8f6
teme "TepMmoarHamuka. c
TemnoBrie MaIuHb"

PesepBHBIi ypOK.
O0001menue u
cUCTEMATHU3aIUA 3HAHUH T10 Brbmmotexa HOK

167 " https://m.edsoo.ru/ff0c8f6
Teme "ArperaTHble c
COCTOSIHUSI BEIIIECTBA. -
®dazoBble Iepexoas"

PesepBHBIi ypOK.
OGoGmenwe 1 bu6mmorexa [JOK

168 . https://m.edsoo.ru/ffOc8f6
cucTeMaTu3alusg 3HaHui 1o c
Teme "DnekTpudeckoe mnose" B
PesepBHBIi ypOK.

OGoGmenwe 1 bu6mmorexa [JOK
169 https://m.edsoo.ru/ffOc8f6

cUCTeMaTHU3alus 3HaHUI 110
TeMme "TlocTOSTHHEIN

c



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

ANEKTPUUECKUH TOK"

Pe3epBHBIii ypOK.

O6o0meHue u bubmuorexka [JOK
170 | cucremaTu3amus 3HAHHUH 110 1 https://m.edsoo.ru/ff0c8f6
teMe "TOKHU B pa3InyHbIX c
cpemax”
OBIIEE KOJIMYECTBO YUACOB
170 16

[10 [TPOT'PAMME



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

N Koau4vecTBo yacoB DJIeKTPOHHbBIE
[
Hara undgposbie
n/ Tema ypoka KoHnTtpoJbHbIe IIpakTuyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
I padoThI padoThI
pecypchbl
BzaumogaeiicTBHE MOCTOSHHBIX
bu6mmoreka [IOK
MarHuTOB ¥ TIPOBOTHUKOB C
1 1 https://m.edso0.ru/ff0c977
TOKOM. MarHuTHoe I1ojJie. 8
T'unoresa Amrepa B
BekTop MarHuTHON MHAYKIINA.
P Y bu6mmoreka [IOK
[TpunHMn cynepno3uun
2 ) 1 https://m.edso0.ru/ff0c977
MAarHUTHBIX MojieH. JIunun g
MarHUTHON WHITYKITUU B
bu6mmoreka [JOK
MarauTHO€E 1oJIe MPOBOIHUKA
3 1 https://m.edsoo.ru/ffOc98f
¢ TokoM. OmbIT Dpcrena o
4 Cuna Amnepa, eé 1
HarpaBJIeHUE U MOJYJb
5 Pemenue 3agau 1
[Ipumenenue 3akoHa Amnepa. bubnuorexa [IOK
6 DIEKTPON3MEPUTEITbHBIE 1 https://m.edsoo.ru/ffOc9ac
prOOPHI 0
Cuna Jlopenna, eé€ bubnmoreka [JOK
7 HaIlpaBJICHUE U MOAYIIb. 1 https://m.edsoo.ru/ffoc9df

JIBr>keHue 3apsiKEHHOM

4



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

YaCTHUILIbI B OAHOPOJHOM
MAargsuTHOM II0JIC

8 Pabota cunbl Jlopenna
Penrenue 3anau
MarsuTHOE 10J1€ B BELIECTBE.
10 deppoMarHeTHKy, napa- u
JMaMarHeTUKU
OcHOBHBIE CBOICTBA
11 (beppOMarHeTHKOB.
[Ipumenenne
(beppoMarHeTuKoB
12 Pemenne 3amau o reme
"MaruutHoe nosie"
13 Pewmenne 3anau mo reme
"MaruutHoe nosie"
SIBnenue 3IeKTPOMarHuTHON bubnuorexa [JOK
14 nHaykuuu. ITotok BekTopa https://m.edsoo.ru/ff0cal5
MarHUTHON WHTYKITUU 0
15 Pewrenue 3agau
16 O1C uaayKIAA
17 3aKOH 3JIEKTPOMarHuTHOM
nHaykunn Papanest
18 Buxpesoe anekrpuueckoe
nosne. Toku dyko
19 SJ1C uHaYKIMU B



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150

ABWXKYIIUXCA ITPOBOAHUKAX

20 Pemenue 3amau

21 [IpaBuso Jlenma
WNupykruBHocts. KaTymnika bubnunoreka [IOK

22 UHIYKTUBHOCTH B LIETIH https://m.edsoo.ru/ff0ca60
IMOCTOSIHHOTO TOKa 0

bu6mmoreka [IOK

SIBneHue camMmouH un. DJ1C

23 YKL A https://m.edsoo.ru/ff0caé0
CaMOUHYKIIHH 0
DHeprus MarHUTHOTO MOJS bubnuoreka [IOK

24 KATYILIKH C TOKOM. https://m.edsoo.ru/ff0ca60
DIIEKTPOMArHUTHOE TI0JIE 0

25 Pemenne 3agau
O6o0mmenue n bubmuoreka [JOK

26 CHCTEeMAaTHU3alus 3HaHUH 110 https://m.edsoo.ru/ff0cab8
TeMe "DJIeKTpOoIMHaMHUKa" 2

97 KonTponbHas pabota mo teme
"OnexTpoaguHamuka'
KonebarenpHas cucrema. bu6mmoreka [JOK

28 CBoOopHbIe KOJICOaHUS. https://m.edsoo.ru/ffOcaf0
I"apmonnueckue konedaHus 6
Kunemartnueckoe u bu6mmoreka [JOK

29 JTUHAMUYECKOE OIHCaHNe https://m.edsoo.ru/ff0caf0
KOJIEOATENIBHBIX IBMKEHUHN 6

30 DHEPreTHYecKoe ONMCaHUE.

BriBox nuHaMHU4ecKoro



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

OIINCaHUus I‘apMOHI/I‘-IeCKI/IX
KojebaHuii U3 ux
HEPreTHYECKOTO U
KHHEMATHYECKOTO OIMMCAHUS

31

Awmrmutyna u $asza konebaHmii

32

[Tepuon u yacTora KoJieOaHUH.
[Tepuoa ManbIx cBOOOIHBIX
KoJIcOaHHMI MaTEMaTHYSCKOTO
MasTHUKa. [lepuon
CBOOOIHBIX KOJIeOaHUM
MPYKUHHOT'O MAsITHUKA

33

3aTyxaromue KojieOaHusl.
BoinyxneHHble KoseOaHus.
Pe3onanc

34

ABTOKOJICOAHMS

35

Pemenue 3agau

36

VYpok-koHpepeHus
"MexaHnueckue kojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaxX"

37

O06001menue u
cUCTeMaTH3aInsI 3HaHUH 110
TeMe "MexaHndecKkue
Konebanus"

38

DJIEKTPOMAarHUTHbHIE
xonebanus. KonebarempHbIi
KOHTYP

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb82
0



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

39

®opmyna Tomcona. CBs3b
aMIUIUTYABI 3apaaa
KOHJICHCATOpa C aMIUTUTY 10U
CHJIBI TOKA B KOJIEOATEIIbHOM
KOHTYpE

bubanoreka [IOK
https://m.edsoo.ru/ffOcb9c
4

40

3aKOH COXpaHEHUs SHEPTUHU B
U/ICATLHOM K0J1e0aTeIbHOM
KOHTYpe

41

3aTyxaromue
AIEKTPOMArHUTHBIC
KosieOaHus. BeIHYKICHHBIC
3JIEKTPOMAarHUTHBIC
KoJe0aHus

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb8
6

42

IIepemenHs1i TOK. Pezucrop u
KOHJIEHCATOD B LICTIH
IIEPEMEHHOI0 TOKa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd3
4

43

KaTYIHKa WHIAYKTUBHOCTHU B
LCIHU IIEPEMCHHOT'O TOKaA

44

3akon Oma it
AJIEKTPUYECKON e
MEPEMEHHOTO TOKa

45

MoIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JEWCTBYIOIIEE 3HAYEHNUE CHUIIbI
TOKa U HaNpsKEHUS

46

Pe3oHaHc B aneKTpruUecKoit



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34

Henu

47

Pemrenue 3anau

48

NneansHbiif Tpanchopmatop.
[IpousBoncTBO, Nepenaya u

noTpedieHue EeKTPUIECKON

OQHCPIUH

49

DKOJIOTUYECKUE PUCKHU TIPU
MPOU3BOJICTBE
anekTpo3nepruu. Kynerypa
HCITOJIb30BaHUS
3JIEKTPOSHEPIUU B
MOBCETHEBHOM KU3HHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc32
4

50

Pemenue 3agau

51

Pemenue 3agau

52

O06001menue u
cHCTeMaTH3amus 3HaHUH 110
TeMe "DIIeKTPOMAarHUTHbIE
Konebanus"

53

Mexanndeckue BOJHEL.
XapakTepuCTUKHU
MEXaHNYECKUX BOJIH

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab
4

54

CBolicTBa MEXaHUYECKUX BOJIH

55

3ByK. XapaKkTepUCTUKH 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcccO
c

56

Wudpa3Byk U yIbTpa3ByK.



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

[ITymoBoe 3arpsi3HeHHE
OKpY>Karollen cpeibl

S7

Pemenue 3agau

58

DNEeKTPOMarHUTHHIE BOJHBI.
N3nyuenue
ANEKTPOMArHUTHBIX BOJH

bubmuorexa [JOK
https://m.edsoo.ru/ffOccfe
0

59

DHeprus 3EKTPOMarHUTHBIX
BoJiH. CBolicTBa
3JICKTPOMArHUTHBIX BOJIH

60

[IIxana 31eKTpOMarHU THBIX
BouH. [Ipumenenue
ANIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

61

[TpuHIMIIBI paTUOCBSI3U U
TeneBuaeHus. Pagronokanus.
DNEeKTPOMarHuTHOE
3arpsi3HEHUE OKpYKarolen
Cpenbl

62

KonTponbHas pabota mo Teme
"Konebanus 1 BOJIHBL"

63

Cgert. 3aKOH MPSAMOJIMHENHOTO
pacrpocTpaHeHUsI CBETa

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0cd35
0

64

Pemrenue 3agaq Ha
IIPUMEHEHHE 3aKOHa
IPSMOJIMHENHOT O



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350

pacnpocTpaHeHus CBeTa

65

Otpaxenue cera. [Llmockoe
3epkano. Cdepuuaeckoe
3epKajlo

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd4e
0

66

[Ipenomnenue cBera.
AOGCOTIOTHBIH U
OTHOCHUTEJIbHBIN [MOKA3aTEeIIb
npenomienus. [lonnoe
BHYTPEHHEE OTPAXKEHUE.
[IpenenbHbIi yrom MoaHoro
BHYTPEHHETO OTPAKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd7f
6

67

Pemenue 3amay Ha
MPUMEHEHNE 3aKOHOB
OTpa)KeHI/ISI 158 HpGJ’IOMJ’IeHI/ISI
CBeTa

68

Xon JIydel B mpu3Me.
Hucnepcus cera. CoxxHBIN
cocrtaB Oemnoro csera. [[Ber

69

JInnzel. POKyCHOE PaCCTOSIHUE
U ONTUYECKas CUJIa JINH3BI

bu6mmorexa [JOK
https://m.edsoo.ru/ffOcdd1
e

70

[Toctpoenue n3odpaxeHuii B
JIMH3aX U UX CHCTEMaXx.
YBennueHue JTMH3bI

71

Pemienue 3agad Ha
MTOCTPOEHUE N300paKCHHH,



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e

MOoJIy4a€MbIX C ITOMOIIBIO JIMH3

72 I'na3 kak ontuyeckas cucrema
Pemenue 3anau. [Ipenesnst
73 MIPUMEHUMOCTH
reOMEeTPUUYECKOI ONTUKU
74 CkopocThb cBETa U METOJIBI €€
U3MEpeHUs
bu6mmoreka [IOK
75 Jlucniepcust cBera https://m.edsoo.ru/ffOced2
2
bu6mmoreka [IOK
76 HNutepdepennus ceera https://m.edsoo.ru/ffOced2
2
KorepeHTHbIe UCTOYHUKHY. bub6nuorexa [IOK
77 YcnoBus Hab01eHUS https://m.edsoo.ru/ffOced2
MaKCHMYMOB 1 MUHUMYMOB 2
78 Pemenue 3amau
79 [TpumeHeHne uHTEpHEpeHIUN
bu6mmorexa [IOK
80 Hudpaxius ceera https://m.edsoo.ru/ffOced2
2
JudpakimonHas pemeTKa.
81 VcnoBue HaOIIOAEHNS
TJIABHBIX MAaKCHMYMOB
82 Pemenue 3amau
83 [TonepedyHOCTh CBETOBBIX bubnmoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22

BojH. [lonsspusanus csera

https://m.edsoo.ru/ff0cf02
e

84 Pemenue 3agau
85 CBeTOBBIC SABJICHHS B IPUPOJIC
O06o0meHue u
86 CHUCTEMaTHU3aIMs 3HAHUH 10
teme "OnTuka"
87 KonTponbhas padbota no teme
«Onrukay»
I'paHUIBI TPUMEHUMOCTH
. bubmuoreka [JOK
KJIAaCCUYCCKOU MEXaHUKH.
88 https://m.edsoo.ru/ffOcf86
3aKOHbI 3JIEKTPOIUHAMUKHU U 5
MIPUHITUATT OTHOCUTEITLHOCTH B
[Tocrynatel cnennanbHOM Brbmmotexa HOK
89 https://m.edsoo.ru/ff0cf86
TEOPUH OTHOCUTEIBHOCTH >
IIpocTpaHCTBEHHO-BPEMEHHOU
untepsai. [IpeobpazoBanus
Jlopenua. YcnoBue
bu6mmoreka [JOK
MIPUYUHHOCTH.
90 https://m.edsoo.ru/ffOcfa4d
OTHOCHUTENTHLHOCTD 5
OJIHOBPEMEHHOCTH. B
3amenJieHue BpEeMEHU U
COKpallleHHE JITTUHBI
bu6mmorekxa [JOK
OHeprusi ¥ UMITyJIbC
91 https://m.edsoo.ru/ffOcfc6

peHHTHBHCTCKOﬁ HaCTHIIBI

8



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68

CBs13b Macchl € 3HEpruen u

bu6mmoreka [JOK

92 HMITYJIbCOM PENSTUBUCTCKON https://m.edsoo.ru/ffOcfc6
YaCTHIIbl. DHEPTHUS MTOKOS 8
93 PaBHOBeCcHOE TEIIOBOE
W3IIy4eHUE
94 3akoH cMmeliennsa BuHa
I'mmote3a M. Ilnanka o bubmorexa [IOK
95 https://m.edsoo.ru/ffOcfel
kBaHTax. DOTOHEI 6
bubmuoreka [JOK
96 DHeprusi U UMIyJbc PoToHa https://m.edsoo.ru/ffOcfel
6
®oroadpdext. OnbiTe A. T
bu6mmorexa [IOK
97 CroneroBa. 3aKOHBI
https://m.edsoo.ru/ffOcffc4
¢dorosddexra
VYpaBHeHue DUHIITEIHA IS bub6nuorexa [IOK
98 dororddekra. "Kpachas https://m.edsoo.ru/ff0d015
rpanuna” gotorddexra e
bu6mmorekxa [JOK
aBinenue ceera. Oneite I1. H.
99 A https://m.edsoo.ru/ff0d04a
JleGenena 6
100 | BomHOBBIE cBOMICTBA YACTHIL
Bomnnsl ne bpoins. [Inuna
BOJIHBI Jie bpoius u pasmepsl bubmorexa [JOK
101 https://m.edsoo.ru/ff0d0ca

00J1aCTH JIOKAIU3aLUU
JBIDKYIICHCS YaCTUIIBI

8



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

KopnyckyiisipHO-BOIHOBOM

102
TyaJiu3M
103 Judpaxius 37eKTPOHOB HA
KpHUCTaJax
Cnenuduka u3mMepeHuii B
104 | MEKPOMNDE. COOTHf)IH@HI/IH
HEOIpeIeIEHHOCTEH
['efizenOepra
105 | Pemenue rpaduyeckux 3amad
bubmuoreka [JOK
106 | Pemenue pacu€THBIX 3a71a4 https://m.edsoo.ru/ff0d030
2
KonTponbHas padota no
107 temam: "OcHoBel CTO",
"KopnyckynsipHO-BOITHOBOM
ayanuszm"
OmLBITHI 110 MCCIIEIOBAHUIO bu6mmoreka [JOK
108 | crpoenus aroma. IlnanerapHas https://m.edsoo.ru/ff0d091
Mojienb aToma Pesepdopaa a
bu6mmorexa [IOK
109 | Ilocrynatsr bopa https://m.edsoo.ru/ff0d0af
a
Bunp ciektpoB. CriexTp bu6mmoreka [JOK
110 | ypoBHei sHEprUHM aTOMa https://m.edsoo.ru/ff0d0Oaf
BOZIOpOaa a
111 CrioHTaHHOE U BBIHYXKIEHHOE



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

HU3JTy4CHUC CBCTA

112 | Jlazep
Hyxnonnas monens siyipa
yu P bubnmoreka [JOK
I'eitzenbepra-MBaneHko.
113 https://m.edsoo.ru/ff0d0fd
3apsa 1 MaccoBO€ YHCIIO siIpa. 5
H3oTtonsl. PagnoakTuBHOCTE -
3aKOH paIn0aKTUBHOTO
pacnana. CBoiicTBa
MOHHU3UPYIOLIETO U3TYYCHUS bubmorexa HOK
114 ' https://m.edsoo.ru/ff0d116
Brnusinue pagnoakTHBHOCTH Ha )
’KUBBIC OPTaHU3MBI. B
Jlosumerpus
DHeprus CBA3U HYKJIOHOB B
sape. Snepusie cuibl. Jledekt
Macchl sapa. SAnepHeie
P P bubmuoreka [JOK
peakuuu. SnepHsle peakTopsl.
115 https://m.edsoo.ru/ff0d135
[IpoGnems! ynpaBiseMoro 5
TEPMOSIIEPHOTO CHHTE3A. B
DKOJIOTMYECKHUE aCTIEKThI
Pa3BUTHS AIEPHONU SHEPTETUKHU
Meroasl perucTpanuy u
HCCIEA0BAHUS JIEMEHTAPHBIX
yactull. OyHaaMeHTaIbHbIE bu6mmorexa [JOK
116 | B3aumoneiicTBus. bapuonsl, https://m.edsoo.ru/ff0d0e3

ME30HBI U JICIITOHEI.
IIpencrasnenue o
CrangaptHoit moaenu. Kapk-

8



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38

TJIFOOHHAadg MOACIIb aApOHOB

117

dusuka 3a nmpeaeIamMu
Crannaptaoit monenu. Témuas
MaTepus U TEMHAs SHEPT .
EnuncTBO Dmznueckoit
KapTUHBI MUPa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d178
4

118

DTanbl pa3BUTHUS ACTPOHOMUHU.
3HaueHue aCTPOHOMUU

119

[IpMEHHMMOCTh 3aKOHOB
(bu3uKH 1151 O0BACHEHUS
MIPUPOJIBI KOCMHYECKUX
00BEeKTOB. MeTO 1bI
ACTPOHOMHUYECKUX
HCCIICJOBAHUIA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d178
4

120

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIHI,
BHeaTMoc(epHast aCTpOHOMHUS

121

Bug 3Bé3anoro neoda.
Co3sBe3nus, apKue 3BE3/bI,
IJIaHETHI, UX BUAUMOC
JBHMKCHHUC

122

Conueunas cucrema. CoJTHIIE.
ConHeuHast aKkTUBHOCTD.
NcTtounuk snepruu ConHua u
3BE3]T

123

3BE3bI, NX OCHOBHBIE

bu6mmoreka [JOK



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

XapakTepUCTUKHU. [luarpamma
"CreKTpaJIbHBIN Ki1ace —
CBETUMOCTB"

https://m.edsoo.ru/ff0d178
4

124

3Be3 bl TIIaBHOM
IIOCJIEI0BATENBHOCTH

125

Bnytpennee crpoenue 3BE31.
CoBpeMeHHbIE NPECTABICHUS
0 MPOUCXOKICHUHU U
sBositonny CojHIA U 3BE3 .
DTarnbl KU3HU 3BE3]T

bubmuoreka [JOK
https://m.edsoo.ru/ff0d178
4

126

Mnuneunsiii [1yte — Hama
lNamakTuka. TUnbl rajgakTuk.
UYEpHble ABIPHI B s11pax
TITAKTUK

127

Bcenennas. Paciumpenne
Bcenennoii. 3akon Xab60ma.
Teopus bonbpmoro B3peiBa.
PenukToBoe n3nydenue

128

MacmrabHast CTpyKTypa
Bcenennoii. MeraramakTtuka

129

Hepemménnsie npobiaembl
aCTPOHOMHUU

130

Pu3NYeCKUil NPAKTUKYM 10
teme "HccnenoBanue
MarHUTHOTO MOJISI ITOCTOSHHBIX
MarHuToB' HJIH



https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

"WccnenoBanue CBOMCTB
(dbeppomMarHeTUKoB" UIu
"UccneqoBanue IeHCTBUSI
IMOCTOSIHHOI'O MarHuTa Ha
paMKy ¢ TokoM"

131

Pu3NYECKUl NPAKTUKYM 110
Teme "M3mepeHue cuibl
Awmnepa" wiu "U3ydyeHnue
3aBUCUMOCTH CHJIBI AMIIEpa OT
CUJIbI TOKA" WK
"OnpeneneHne MarHUTHOU
MHIYKIIMK Ha OCHOBE
nu3MepeHus cuiibl Ammepa"

132

Pu3nYecKnil NPaKTUKYM 110
teme "HccaemoBanue SBICHUS
3JIEKTPOMArHUTHON
WHIYKIUA" WIN
"OnpeneneHne UHIYKIUU
BUXPEBOI'0 MarHUTHOTO NoJisA"

133

Pu3NYECKUl NPAKTUKYM 110
teme "HccaenoBanve sIBIEHUS
camomuaykiuu'" win "Coopka
MOJIETH JIEKTPOMArHUTHOTO
reseparopa"

134

Pu3NYECKUl NPAKTUKYM 110
teme "M3mepenue nepruoaa
CBOOOHBIX KOJI€OaHUN




HUTSHOTO U MPY>KUHHOTO
MasITHUKOB"

135

PuU3NYECKU IPAKTUKYM 110
teme "lIpeoOpazoBanue
SHEPTUH B NPYKUHHOM
MasTHHUKE"

136

@uU3NYECKUl IPAKTUKYM I10
teMe "HccnenoBanue
IIEPEMEHHOI0 TOKa Yepe3
[IOCJIEZI0BATEIBHO
COeIMHEHHBIE KOHJICHCATOP,
KaTyUIKY ¥ pe3ucTop Wiu
"HUccnenoBanue padoThI
HCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOT0 TOKa"

137

Pu3nYecKuil NPaKTUKYM 110
teMe "M3yueHune napameTpoB
3BYKOBOH BOJIHBI"

138

Pu3nYecKnil NPaKTUKYM I10
teme "M3mepenue nokasarens
IIPEIOMJIEHUS CTEKIA" WIN
"TTony4yenue n300pakeHus B
CHCTEME U3 IJIOCKOTO 3epKajia
Y JIUH3BI"

139

Pu3nYeCcKUil NPAKTUKYM 10
teme "HccnenoBanue
3aBUCUMOCTH (hOKYCHOTO




paccTosiHus OT BElEeCTBa (Ha
IIpUMepE >KUJKUX JINH3)" UIIn
"U3mepenue GoKycHOTO
paccTOsIHUA PACCEUBAIOILUX
nuH3"

140

Pu3NYECKUl NPAKTUKYM 110
Teme "HaOGnronenue
mudpaknuu, UHTephepeHIIun
Y MoJisipu3anuu cpera'

141

Pu3NYECKUl NPAKTUKYM 110
teme "OnpeneneHne UMITyJIbca
Y DHEPTUH PENATUBUCTCKUX
gactull (1o ¢ororpadusim
TPEKOB 3apsKEHHBIX YacTHUI B
MarHuTHOM TmoJe)"

142

Pu3nYecKuil NPaKTUKYM 110
Teme "M3mMepeHne nocTosiHHOM
[limanka Ha ocHOBE
uccnenaoBanus porodrddexra”
nin "Uccienosanue
3aBUCUMOCTH CHJIBI TOKA Yepe3
CBETOJIMO]T OT HaNpsKEHUs"

143

Pu3NYECKUl NPAKTUKYM 110
teme "MccnenoBanue cnekTpa
pPa3pekEHHOr0 aTOMapHOIO
BOJIOpOJA Y U3MEPEHUE
nocrosiHHo Punbepra"




144

Pu3NYECKUl IPAKTUKYM 110
teme "HccnenoBanue
pagnoaKTUBHOTO (OHA C
HCIOJIb30BAHUEM JO3UMETpaA"
uinu "M3ydeHue norioneHus
OeTa-dyacTuL AJIFOMUHHEM"

145

Pu3NUECKUil NPAKTUKYM IO
Teme "HaOnroneHus 38€34HOTO
Heba HEeBOOPYKEHHBIM IJ1a30M
C HCIIOJIb30BaHUEM
KOMITHIOTEPHBIX MPUIIOKEHUN
JUTSI OTIPEICIICHUS] TIOJIOKEHUST
HEOECHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aus CeBepHOro
MOJIyILIApHs U ApKHE 3BE3bI"
wir "HabarogeHus B TENECKON
JIyHBl, IUTAHET, TYMAHHOCTEN U
3BE3IHBIX CKOILICHUN"

146

O06o06mieHue U
cucTeMaTu3alus 3HaHuu. Poib
(U3HUKHU ¥ aCTPOHOMHUH B
9KOHOMHYCCKOH,
TEXHOJIOTHYSCKOM,
COITMAJIBHOM M THYECKOM
chepax nesaTenTbHOCTH
YJeJIOBEKa




147

O06o061ieHue U
cucTeMaru3anus 3Hanuii. Pois
1 MeCTO (PUBHKHU U
aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOU KapTUHE MHpa

148

O060061eHuE 1
chcTeMaTu3anus 3HaHui. Poib
¢busnueckoil Teopuu B
hopMupoBaHUHT
MPEACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHPA, MECTO
(bu3HYECKOi KapTUHBI MHpa B
o011eM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE

149

O06001IeHne 1
cucCTeEMaTH3al s 3HaAaHNUU 1O
Teme "Kunemaruka"

150

O06001IeHne 1
cUCTeMaTH3aInsI 3HaHUH 110
TeMe "Kunematuka"

151

O06o06mieHue u
cUCTeMaTH3aInsI 3HaHUH 110
teme "JIlnuHamuka"

152

O0600111eHE U
cUCTeMaTH3alusd 3HaHUU 1O
teme "CraTtrka TBEpAOToO




Tena"

153

O06001enue u
CHCTEMAaTH3aInsI 3HaHUH 110
TeMme "3aKOHbI COXpaHEHUs B
MexaHuke"

154

O0600mmenue u
cUcTeMaTu3alus 3HaHUI 10
Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YecKoi Teopun"

155

O06001enue u
cHCTEeMaTH3aInsI 3HaHUH 110
teme "TepMmoauHaMuka.
TennoBnie MaIuHb"

156

O6001menue u
cHCTeMaTH3aInus 3HaHUH 10
TeMme "ArperaTHble COCTOSHUS
BenrecTBa. ©a3oBEIE
nepexopl"”

157

O06001menue u
cUCTeMaTH3aInsI 3HaHUH 110
Teme "DnekTpudeckoe moie"

158

O06001menue u
cUCTeMaTH3aInsI 3HaHUH 110
Teme "llocTosTHHBIM
AIEKTPUYECKNN TOK"

159

O06001IeHNEe 1




cucTeMaTu3alus 3HaHuH 110
teme "TOKHM B pa3In4HbIX
cpenax"

160

O06006111EHE U
cuCTeEMaTH3alusd 3HaHUU 1O
Teme "Marautaoe moie"

161

Pesepubiit ypok. O60611eHIE
Y CHCTEMAaTH3alus 3HaHUH 10
TeMe "DIIeKTpOMarHUTHast

UHIyKIUs"

162

Pesepubiit ypok. O60611eHIE
U CHCTEMAaTH3aLMs 3HAHUH 110
TeMe "MexaHu4ueckue
KoneOanus"

163

PesepBubiit ypok. O600611eHIE
Y CHCTEMAaTH3alus 3HaHUH 10
TeMe "DIIeKTPOMAarHUTHbIE
KoseOaHus"

164

PeseprubIil ypok. O600611eHIE
M CHCTEMAaTH3aIys 3HAHUH 110
TeMme "MexaHndeckue u
3J€KTPOMAarHUTHHIE BOJIHBI"

165

PeseprubIil ypok. O600611eHIE
Y CHCTEeMaTH3aIus 3HAaHUH 110
teme "OnTtuka"

166

PesepBubIil ypok. O60061eHIE




" CUCTCMaTHu3aluAa 3HaHHI>i I10
teme "OcHoBer CTO"

167

PesepBHeIit ypok. O6001ICHNE
U CHCTEMAaTH3alus 3HaHUH 110
teme "KopnyckynspHo-
BOJIHOBOM nyanu3m"

168

Pesepubiit ypok. O60611eHIE
U cucremMarni3anus 3HAHHUH 110
Teme "®usnka aroma"

169

PesepBHblit ypok. O60611eHNE
M CHCTEMAaTH3aLMs 3HAHUH 110
Teme "®u3nKa aTOMHOTO s/Ipa
Y DJIEMEHTapHBIX YaCTHIL"

170

PesepBubIit ypok. O60611eHIE
Y CUCTEMAaTH3aIHsI 3HAHUH 110
TeMe "DIeMEeHThI
acTpopu3uku"

OBIIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

170

16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

» ®us3nka. Mexanuka, 10 knacce/ Msaxumes I'.51., CuasaxoB A.3., O0miecTBo ¢
OTPaHUYECHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3natensctBO «IIpocBenienme»

» duszuka. Monekymsipaas pusuka. Tepmonunamuka, 10 kimace/ MskuiieB
I'.41., CunsikoB A.3., OO0IIECTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO
«JIPODAY»; AktinonepHoe obmectBo «M3narensctBo «IIpocBemenne»

» duszuka. DnekTpoaunamuka, 10-11 kimacesl/ Mskumes I'. 4., CunsikoB A.3.,
OO611ecTBO ¢ OrpaHUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemieHne»

» ®usuka. Konebanusa u Bonnsl, 11 xitace/ Msikumes I'.5., Cunsaxkos A.3.,
OO6111eCTBO ¢ OTPaHUYCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE
obmectBo «M3marenscTBO «IIpocBemieHne»

» ®usuka. Ontuka. KBantoBas ¢pusuka, 11 kinace/ Msikumies I'.4., Cunsikos
A.3., O01IecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AknrmonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

®duzuka: yueb. nis 10 k1. odureoOpazosar. yupexnenunii / I'. 5. Mskuies, b.
b. Byxosues, H. H. Corckuii. M.: IIpocBemenue, 2020.».

Mskumes I'.51. ®usuka: yueb. s 11 k1. obmeoOpa3oBat. yupexacHu /

I'.4. Msikumies, b.b. byxosues, H.H. Corckuii — M.: IIpocsenienue, 2020.

METOJIUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJIS

«Dusuka: yueo. s 10 k1. o6meodpazosat. yupexaenuii / I'. 1. Msaxurmes,
b. b. byxosues, H. H. Cotckuii. M.: IIpocsenienue, 2008.» (31€KTpOHHOE
MPWIOKEHUE K YICOHUKY).

JI. A. Kupuk «®u3zuka 10 knacc. Pa3HOypOBHEBBIE CAMOCTOSITEIBHBIE U

KOHTPOJIbHBIE paboTh», [ iMHa3ms1, 2005 T.



JI. A. Kupuk, FO. W. lux «®usuka. COOpHUK 3alaHUl U CAMOCTOSITENIbHBIX
pabot», Mnekca, 2004.
[TpumepHBIe TpOrpaMMBI 110 yueOHbIM npeameTam. dusnka. 10-11 kmaccsl. —

M.: IIpocemenune, 2010. — 46¢. (CtangapThl BTOPOro MOKOJICHHUS).

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

PECYPCBI ¢ HOP:

Poccuiickas anektponHas mmikoja https://resh.edu.ru/

bubnuorexa MoCKOBCKOM AJIEKTPOHHOM IIKOJIBI
https://uchebnik.mos.ru/catalogue

Buneoypoku Ha caiite "Mudoypox" https://iu.ru/video-lessons

bubnuoTeka BUIEOYpPOKOB MO IIKOJIBHOM MporpaMme Ha caite "Internetypox"
https://interneturok.ru/

OmnnaitH-mkona "3naiika" https://znaika.ru/
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