


MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHUIl U TpPeOOBaHHUI K pe3yibTaTaM OCBOEHUS
OCHOBHOW 00pa3oBaresbHOM mporpaMmsl, npenacrasieHHbix B PI'OC COO, a
Takxke ¢ yuéToM (enepalibHOIl paboueit mporpaMmbl Bocniutanust u Konuenimu
npenoaaBanust  yueOHoro mpeamera «®dusmkay B 00pa3oBaTeIbHBIX
opranmsauusax  Poccmiickon — ®Pepepanuu, — peanu3yrOUMX — OCHOBHBIE
00pazoBaTeabHbIE NPOrPaMMBI.

[Iporpamma 1o ¢usuke ompeneisieT o00s3aTeNnbHOE MPEIMETHOE
COJIepKaHUE, YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIBHOCTD U3yUYEHHUS
TEM U pa3leyioB Y4yeOHOro mnpeaMera C Y4YETOM MEXKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX CBA3€H, JIOTMKM Y4Y€0HOro IpoIecca, BO3PaCTHBIX
ocobenHocTel oOyuaromuxcs. [Iporpamma no ¢u3uke Aaét mpencTaBIeHUE O
LENSIX, COAEpKAaHUU, OOLIEH cTpaTernu OOYy4YeHUs, BOCIUTAHUA U Pa3BUTHUSA
oOyJaromuxcsi cpeacTBaMu yueOHoro mpeamera «Pusnka» Ha YrIyOJIEHHOM
YPOBHE.

Nzydenne xypca pusnku yriayOaEHHOTO ypOBHS MO3BOJSIET Peau30BaTh
3a1aui po(eCCUOHATBLHON OPUEHTALMM, HAIMPaBICHO Ha CO3JIaHUE YCIOBUH
JUISL TPOSIBIIEHUS CBOMX WHTEUIEKTYAJIbHBIX M TBOPYECKHUX CHOCOOHOCTEM
KXAbIM ~ 00yYaromMMCs, KOTOpbIE HEOOXOOUMBI NS MPOJOJIKCHHS
oOpa3oBaHMsl B OpraHU3alUsIX MPOPECCHOHATBHOIO 00pa3oBaHUS IO
Pa3IMYHBIM (PU3UKO-TEXHUUYECKUM U WHXCHEPHBIM CIEIUATIbHOCTSIM.

B mporpamme mo ¢usuke OmpenensioTcs IUIaHUPYEMbIe pe3yJbTaThl
OCBOCHHS Kypca (HW3MKHm Ha YypOBHE CpEIHEro OOIero o0pa3oBaHUS:
JUYHOCTHBIE, MeETalpeIMeTHbIe, NpPEeAMETHbIE (Ha YriayOJIEHHOM YpPOBHE).
HayuHo-mMeTomonoruueckoii OCHOBOW i pa3pabOTKM  TpeOoBaHUM K
JUYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM pe3yJbTaTaM O0ydarouiuxcs,
OCBOMBIIHUX MPOrpaMMy IO (PU3UKE Ha YPOBHE CPETHET0 00IIero oOpa3oBaHUs
Ha yri1yOJn€HHOM YPOBHE, SIBJISIETCSI CACTEMHO-AEATEIbHOCTHBIN MOAXO/I.

[Iporpamma 1o ¢pu3uKe BKIIOYALT:

IUTaHUPYEMbIe PE3yJIbTaThl OCBOCHUSA Kypca (U3HKU Ha YriayOlIEHHOM
YPOBHE, B TOM UYHKCJI€ MPEAMETHBIE PE3YJIbTATHI 10 roj1aM 00yUeHUS;

conmepxkanue yueOHoro nmpeamera «Pusuka» mo rogam 00ydeHusI.

[IporpaMma 1o ¢u3MKe HMEET MNPUMEPHBIA XapakTep M MOXET ObITh
UCTOJb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTABJICHUS CBOMX Pab0OYUX MpOrpamm.

[Iporpamma 1o (pu3HKe HE CKOBBIBAET TBOPUYECKYIO NHULIMATUBY YUUTENIECH
U MPEJOCTABISET BO3MOXKHOCTU JJIA PEATM3aUUU PA3IHYHBIX METOANYECKUX
MOJXO0JI0B K MPEnoJaBaHvi0 (U3WKH Ha YriIyOJEHHOM ypOBHE MpPH YCIOBHH
COXpaHEeHUs 00s13aTENbHON YaCTH COJIepKaHUs Kypca.

dusmka Kak Hayka O Hambojee OOIIMX 3aKOHAaX MPUPOJIbI, BBHICTYTAs B
KayecTBe Yy4eOHOro mMpeAMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaa B
cucteMy 3HaHMA 00 oOkpyxkawomem wupe. I[lkompHBIE Kypce Qu3nkm —
CUCTEeMOOOpa3yromMii ISl €CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB,
IIOCKOJIBKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE NPOLECCOB W SIBJICHUU,
U3y4aeMbIX XUMHUEH, Ouosoruen, gusnueckoi reorpadueid U acTPOHOMHEH.
Hcnonp30BaHrne W aKTUBHOE NpPUMEHEHHE (U3MUYECKUX 3HAHUU OINpPEACTUIIO
XapakTep ©W OypHOE pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTHH B cdepe
HHEPreTUKH, TPAHCIIOPTA, OCBOCHHSI KOCMOCA, OJIyYEHHS] HOBBIX MaTEPHAIIOB C
3aJ]aHHBIMU CBOWMCTBaMU. V3yueHue (U3MKKM BHOCHUT OCHOBHOW BKJaa B
(dopMupOBaHHE €CTECTBEHHO-HAyYHON KapTUHBI MHpa OO0y4aroumierocsi, B



dopMupoBaHHEe yMEHHM TNPUMEHSATh HAYYHBIH METOJ TIO3HAHUS TMpH
BBIMIOJTHEHUH UMU YUEOHBIX UCCIIEIOBAaHUIA.

B ocHoBy kypca ¢u3mkm Ha ypOBHE CpEeIHEro OO0Iero oOpa3oBaHUs
NOJIOXKEH PsII HJIEH, KOTOpbIE MOXXHO paccMaTpuBaTh KaK IPUHLUIIBI €ro
OCTPOEHHUS.

Hoea yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTUYECKU
3aBepUIEHHBIM, OH COJIEP’KUT MaTepHall U3 BCEX Pa3lesioB (DU3HKH, BKIIOUYAET
KaK BOIPOCHI KIIACCUYECKOW, TaK U COBPEMEHHON (PU3HKHU.

Hoen zenepanuzayuu. B cooTBeTCTBUU C HEW MmaTepuan Kypca (QHU3UKU
00beIMHEH BOKPYr (U3MYECKMX Teopuid. Benymmm B Kypce sBisercs
(dbopMupoBaHUE MPENCTAaBICHUN O CTPYKTYPHBIX YPOBHSAX MAaT€pUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE€ peannzanus npeanoaracT UCnojJb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa PU3NIECKON HAYKH, OCMBICTICHUE CBSI3H Pa3BUTHUS
¢u3nk ¢ pa3BUTHEM OOIIECTBA, a TaKXkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU IPOOIEMAMH.

Hoea npuknaonoir nanpaenennocmu. Kypc ¢(usuku yriayOa€HHOTO
YPOBHS MpPEANOJaraeT 3HAKOMCTBO C IIUPOKMM KPYIrOM TEXHUYECKUX H
TEXHOJIOTUYECKUX TPUIIOKEHUN H3YyYEHHBIX TEOpPUM M 3akOHOB. lIpu 3TOM
paccMaTpUBAKOTCSI Ha YpPOBHE OONIMX NPEACTABICHHA W COBPEMEHHBIE
TEXHUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3konocuzayuu peann3yercs IMOCPEICTBOM BBEACHUS 3JIEMEHTOB
COJIEp)KaHusl, MOCBSIIEHHBIX HKOJOTMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOPBIE CBA3aHBI C PA3BUTUEM TEXHUKHA U TEXHOJIOTHI, a Takke 00CYXICHHUS
npobsieM  palMOHANbHOTO  MPHUPOAOINONB30BaHUS U SKOJIOTHYECKOH
0€30MacHOCTH.

OcBoeHue conepkaHus MPOrpaMMBbl 10 (PU3UKE JOKHO OBITh MOCTPOCHO
Ha MPHUHIMIAX CUCTEMHO-JESITeIbHOCTHOTO nmoaxoaa. Jis ¢usuku peanusamus
3TUX TMPHUHIMIOB 0a3upyeTrcs Ha  HCIOJb30BAaHUH  CaMOCTOSITEBHOTO
HKCIEPUMEHTA KaK IMOCTOSHHO JAEWUCTBYIOIIero (akropa y4eOHOro mpolecca.
g yrayOnE€HHOTO YpOBHSI — 3TO CHUCTEMa CaMOCTOATEIBHOTO YYEHHYECKOTO
HKCIEPUMEHTA, BKIIIOYAIONIETO (PPOHTAIbHBIE YYCHHUECKHE OIBITH  IPH
M3y4YEeHUH HOBOTO Marepuana, jJabopaTropHble paOOThl U pabOThI MPAKTHKyMa.
[Ipu 3TOM BO3MOXHBI JIBa crioco0a peanu3anuud (PU3NYeCKoro mpakTukyma. B
NEPBOM CIIy4ae MPaKTHUKyM MpoBoauTcs au6o B koHie 10 u 11 kmaccos, 1ubo
IIOCJIE TIEPBOTO M BTOPOrO MOJYTOAWKA B Ka)XJIOM M3 3THX KJIaccoB. Bropoi
croco0 — 3To0 MHTErpanus padoT MpaKTUKyMa B CUCTEMY JIaDOpaTOPHBIX padoT,
KOTOpBIE IPOBOJATCSA B Mpouecce M3ydeHus pasaena (temsl). Ilpu stom mox
paboTaMM MPAKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIEI0BAaHNUE, KOTOPOE
MPOBOJIUTCS IO PYKOBOJICTBY CBEPHYTOIr0, 0000IIEHHOTO BUAa 0€3 MOoIIaroBon
WHCTPYKLUH.

B mporpamme mno ¢Qusmke cuctemMa YYEHHYECKOTO SKCIIEPUMEHTA,
71a00paTOpPHBIX pabOT U MPAKTUKyMa MpEACTaBlIeHa €AUHBIM nepeuneM. Brioop
TEMAaTUKH JJI1 3THUX BUJIOB YUYEHUUYECKUX MPAKTUYECKUX PAOOT OCYILECTBIIAETCS
y4YacTHHKaMu 0Opa30BaTENbHOIO IpoLecca MUCXOAd U3  O0COOEHHOCTEH
NOYPOYHOI'O IJIAHUPOBAHUS U OCHalleHus kKabuHera Qusuku. [Ipu sTOM
o0ecrieunBaeTcs OBJIAJEHUE 00Yy4YarOIMMUC YMEHUSAMH HPOBOAUTH NPSIMbIE U
KOCBEHHBIE W3MEPEHMSI, UCCIEI0OBAHNS 3aBUCUMOCTEN (PU3NYECKUX BEJIIMYUH U
IIOCTAHOBKY OIIBITOB I10 IPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonpuioe BHMMaHWE YIENSETCS PELICHUIO PACYETHBIX M KaYECTBEHHBIX
3anad. [Ipu 3TOM 11 pacy€THBIX 3a7a4 NPUOPUTETOM SIBISIOTCA 3aJa4M C SIBHO



3aJaHHOW H HESBHO 3aJaHHOW (U3UYECKOM MOJENBbI0, T03BOJISIONTNE
IPUMEHATh U3YYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO pa3felna
Kypca, TaK M WHTErpuUpys NMPUMEHEHUE 3HAHUW W3 pas3HbIX pazaenos. s
KaueCTBEHHBIX 3a/1a4y MIPUOPUTETOM SABIISFOTCS 3a/laHus Ha
oO0BsICHEHHE/TIpeiCKa3aHne MPOTeKaHUsI (PU3NYECKUX SIBICHUM U MPOIECCOB B
OKpY’Karolllel KU3HH, TpeOyrolue BbIOOpa GU3NYECKON MOJIEIH AJIsi CUTYalllH
PAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B cootBerctBun ¢ TtpedboBanuamu DPI'OC COO x mMarepuasbHO-
TEXHUYECKOMY OOECIEUEHHI0 yueOHOro mporecca Kype GU3uKu yriryOJIEHHOTO
YPOBHSI Ha YPOBHE CpeAHEro oOIiero oO0pa3oBaHUsSl MOKEH HU3y4aThCid B
YCIOBUSIX TpeaMETHOro kabunera. B kabuHere GU3MKH JOKHO OBITH
HEoOXoIuMOe JabopaTopHOE O0OPYJOBAaHUE JUISl BBINOJHEHUS YKa3aHHBIX B
nporpamMme Mo (U3MKe YYEeHHUYECKUX OMBITOB, JTAOOPATOPHBIX paboT u paboT
IPAKTUKYMa, a TaKXKe JEMOHCTPAMOHHOE 000PYI0BaHUE.

JlemMoHCTpanoHHOE 00OpynoBaHue (HOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHHUMAJIBHOM JIOCTATOYHOCTH M OOECIIEYMBAET IOCTAHOBKY
NEPEYUCIIEHHBIX B MporpaMMe Mo (PU3MKE KIIOUEBBIX JAEMOHCTpAlUi IS
UCCJIEIOBAaHUS U3Yy4YaeMbIX SBJICHHMM MW MPOLIECCOB, SMIHUPUYECKHX H
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyAOBaHHWE IJIs YUYCHUUYECKHX MPAKTUYECKUX PadOT
dopMupyeTcsi B BUJE TEMAaTHYECKHX KOMIUIEKTOB U 00ECIIEUNBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcsi. TemMaTHuecKue KOMILIEKTHI
71a00paTOpHOTO O0OpPYAOBaHUS JOJKHBI OBITH MOCTPOCHBI Ha KOMIUIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BHJIE ITU(PPOBBIX JT1a00paTOPHUid.

OCHOBHBIMHY TIEJISIMU U3yYeHHs (PU3UKHU B 001IIeM 00pa30BaHUH SIBIISIFOTCS:

¢opMupoBaHHE HMHTEpeca W CTPEMIICHUS OOYy4aloUMXCsi K HAyYHOMY
U3YYECHHUIO TPUPOABI, PA3BUTHE HUX HMHTEIUIEKTyAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IE MO3HaHUs U (HOPMUPOBAHHE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJIEHUSM;

(¢opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara H3YUYCHHs
OCHOB CTPOCHHs MaTepUH U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

¢opMupoBaHne yMEHUH OOBSACHATH SIBICHHUA C HUCIHOJb30BAaHUEM
du3nyecKuX 3HAHUI U HAYYHBIX JTI0Ka3aTEIbCTB;

(dopMupoBaHrEe TPEACTABICHUNA O POJIM (PU3UKU IJiA Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TpPEACTAaBIEHUH O  BO3MOXKHBIX  cdepax  Oyaymien
npo(heCCUOHATPHON JESTeNbHOCTH, CBSI3aHHBIX C (PU3UKOH, IMOATOTOBKA K
JanbHeeMy o0y4eH!IO B 3TOM HAlpaBJICHUU.

JlocTHKEHHE 3TUX 1IeJIeld 00eCIeYrBAETCs PEIICHUEM CIIEAYIOIINX 3a/1a4 B
npolecce U3yYeHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 001ero o0pa3oBaHMs:

IpuoOpeTeHNE CHCTEMBbl  3HaHUH 00 001X (bH3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpPHsX, BKJIIOYAs MEXaHHUKY, MOJIEKYISPHYIO
(Gu3MKy, SNEKTPOIUHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;

¢opMupoBaHHE YMEHUH TNPUMEHATh TEOPETUYECKHE 3HAaHUSA IS
00bsiICHEHUS (PU3UYECKUX SIBICHUU B MPUPOAE U ISl MPUHSITUS MPAKTUYECKUX
pEILIEHNI B MOBCEHEBHOM KU3HH;

OCBOECHHME CIIOCOOOB PEIICHMs pa3IMYHbIX 33Jad C SBHO 3aJaHHOU
¢uznyeckoil MOENbIO, 3a71a4, OAPA3yMEBAIOIINX CAMOCTOATEILHOE CO3AaHNe



¢usnyeckoil Mojenu, aJeKBAaTHOW YCJIOBHUAM 33aJayd, B TOM YHCIE 3ajad
VMHXEHEPHOI'O XapaKTepa;

NOHUMaHUE (PU3UYECKMX OCHOB W MPUHIMUIIOB JEHCTBUS TEXHHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB, MX BIMAHHUS HAa OKPYKAOIILYIO
cpeny;

OBJIAJICHHE METOJAMH CaMOCTOSITEJIbHOIO IUIAHUPOBAaHUS W MPOBEICHUS
¢u3nYecKuX OHKCHEPUMEHTOB, aHAJIW3a U HWHTEPIpEeTaluu HHPOpMAIUH,
ONpeaEIeHHS JOCTOBEPHOCTH MOJYYEHHOTO pe3yJIbTaTa;

CO3JJaHHUE YCIIOBUM I Pa3BUTHSI YMEHUU MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIEITENBHOCTH;

pazBuTHe wuHTepeca K cdepam npodecCHOHATBLHOW JESTENbHOCTH,
CBSI3aHHOU ¢ (PU3UKOM.

B cootBerctBumn ¢ tpeboBanusimu ®I'OC COO yroyOnéHHBIN ypOBEHB
u3ydeHus: ydeOHoro mnpeamera «®du3uka» Ha YPOBHE CpPEIHEro OOILIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOIIMMMUCA, IUIAHUPYIOIIUMHU TPOIOJIKEHUE
o0pa30BaHMsl 10 CIEHHUATBLHOCTAM (PU3HKO-TEXHUYECKOTO MPOPHIIAL.

Ha wusyuenne ¢usuku (yriayOn€HHBIM YpOBEHb) Ha YpPOBHE CpPEIHEro
obmiero oopazoBanus otBoautTcs 340 dacos: B 10 kmacce — 170 vacos (5 yacoB
B Hezenmo), B 11 kmacce — 170 vacoB (5 4acoB B HEACIIO).

[Ipennaraemplii B mporpamMMe Mo (pu3uKe NepedeHb JTabOpaTOpHBIX U
NPaKTHYECKUX pabOT SBISETCS PEKOMEHJIOBAaHHBIM, YUHUTEIh JENIaeT BHIOOD
IPOBENCHUS J1A0OPATOPHBIX PAa0OT M ONBITOB € YYETOM HWHIAMBUIYATBHBIX
0COOEHHOCTEHN 00yYarOIIUXCS.



COJEP XAHME OBYYEHUA
10 KITIACC

Pa3nen 1. Hayunbiii MeTOA MO3HAHUS IPUPOIBI.

Ousnka — QyHIaMeHTaNbHas Hayka o mnpupoje. Hayunsii Mmeron
MO3HAHMS U METOJIbI UCCIIENOBAHUS (PU3UUECKUX SIBIICHUH.

DKCIEpUMEHT M T€OpHUs B Ipoliecce Mmo3HaHus npupoasl. Habmonenue u
HKCIEPUMEHT B (PUBHKE.

CriocoObl u3MepeHus: (PU3NYECKUX BEIUYMH (aHAJIOTOBBIE W IU(PPOBBIC
U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUNKOBBIE CCTEMBI).

[lorpemHocTn wu3MepeHuid (PU3NYECKUX BeNUYMH (aOCOMIOTHAST U
OTHOCHUTEIIbHASA).

MonenupoBanue (GU3NYECKUX SBICHUM M TPOIECCOB (MaTepHuaabHas
TOYKa, a0COJIIOTHO TBEPAOE TEJIO, HAcalbHAs >KUIKOCTb, WJICAIBbHBIA Tra3,
TOYEeUHbIN 3apsy). [ unoreza. Duznueckuii 3aK0H, TPAHUIBI €70 TPUMEHUMOCTH.
duznyeckas TEOpusl.

Ponp 1 mecTo dusuku B popMUpPOBaHNN COBPEMEHHON HAYYHON KApPTHHBI
MUpa, B IPAKTUYECKOU EATEIbHOCTH JIFOIEH.

Yuenuueckuit skcnepumenm, nadopamopmsvie padoomuol, NPAKMUKYM.

N3mepeHre cuiabl TOKAa M HANpsDKEHUS B LIENHM MOCTOSHHOIO TOKAa MpH
MIOMOIIIM aHAJOTOBBIX U HU(POBBIX U3MEPUTENIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ U(poBoit Taboparopueii mo gusuke. [Ipumepsr n3mepenus
($u3NYECKUX BETUYHH MTPH MOMOIIY KOMIIBIOTEPHBIX JATYUKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKE€HHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBHXKECHHS.
Cucrema oTcuéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXAHUKHU.

Panuyc-BekTop maTepuanbHONM TOYKH, €r0 NPOEKIHH Ha OCH CHCTEMBI
KoopauHar. Tpaekropus.

[Tepemenienune, CKOpoCTh (CpenHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHHE MaTe€pUalbHOM TOYKH, UX MPOEKIIMH HA OCH CHUCTEMbI KOOPAMHAT.
CrnoxxeHue nepeMeIieHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE  TMPSAMOJMHEWHOE  JIBHIKECHUE.
3aBUCUMOCTh KOOPJMHAT, CKOPOCTH, YCKOPEHHS U MyTH MaT€pUaIbHOU TOUYKH
OT BPEMEHH U UX rpauKu.

CBoOomHOE mageHue. Y CKOpeHue cBOOOaHOTO majeHus. J[BukeHue Tena,
OpOILIEHHOI0 IMOJ YIVIOM K FOPU30HTY. 3aBUCHMOCTh KOOPJIHMHAT, CKOPOCTH U
YCKOpPEHUSI MaTepualbHON TOYKU OT BPEMEHH U UX TPaPHKH.

KpuBonunennoe paBrkeHue. J[BmokeHme MarepuanbHOW TOYKH 10
OKpPY’KHOCTH. YTJOBasg U JuHEiHas ckopocTb. [lepron u yactota obpamieHus.
LlenTpocTpeMutenbHoe (HOPMaJIbHOE), KacaTeabHOE (TaHTCHIUAIBHOE) |
IIOJIHOE YCKOPEHHE MaTEPUATIbHON TOUYKH.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIHUIOMETD,
JBIKEHUE CHAps/IOB, IENHbIC, IIeCTepEHYAThle W PEMEHHBIE IepeaadH,
CKOPOCTHBIE JTIU(PTHI.

Jemoncmpayuu.

Monens CUCTEMBI OTCYETa, WJUTFOCTPALIHS KHMHEMaTHYECKUX
XapaKTEPUCTHK JABUKECHUS.

CriocoObI ucclleIOBaHUS JBUKEHUH.



NnnrocTpanyss OpenenbHOro Iepexoja W HM3MEpPEHUE MIHOBEHHOM
CKOpOCTH.

[IpeoOpa3zoBaHne IBUKEHUI C UCIIOJIB30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

HaOnronenue nBukeHUs Tenna, OPOLIEHHOIO MOJ YIVIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy Ipy IBHKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTEH, TPACKTOPUH, CKOPOCTEN JBUKEHUS OJHOIO M TOTO XKeE
TeJla B pPa3HBIX CUCTEMAaX OTCUYETA.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomuol, RPAKMUKYM.

N3yueHne HEpaBHOMEPHOIO JBWKEHUS C LEIbI  ONpeaeseHus
MTHOBEHHOW CKOPOCTH.

N3smepenne  yckopeHHs TIpu  OPSIMOJIMHEMHOM  PaBHOYCKOPEHHOM
JBAYKEHUU 1O HAKJIOHHOM IJIOCKOCTH.

HccnepoBanue 3aBUCHUMOCTH IYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenue  yckopeHusi  CBOOOJHOrOo  MajieHHs  (PEKOMEHJOBAaHO
UCIIOJIb30BaHUE IUGPOBOM JTabOpaTOpPUN).

N3yueHnue nBrKeHUs Tena, OpOIIEHHOrO TropHU30HTaNbHO. IIpoBepka
TUIOTE3bl O MPAMOK MPONOPUHUOHAIBHOW 3aBHCHUMOCTH MEXIY JAJIbHOCTBHIO
NOJIETA U HAYAJIBHOW CKOPOCTBIO TENA.

N3yueHue ABMXKEHUS Tela MO OKPYKHOCTH C IMOCTOSIHHOW MO MOYJIO
CKOPOCTBIO.

HccnenoBanne  3aBHCUMOCTH — TepHoja  OOpalleHus  KOHHYECKOTO
MasiTHHUKA OT €ro NapameTpoB.

Tema 2. /lunamuxa.

IlepBoiii 3akoH Hprorona. Muepuumanenbie cuctemsl orcuéra. [IpuHImn
OTHOCHUTENBHOCTH  ["anmuies. HewnnepuuanbsHbie CUCTEMBI  OTCYETA
(ompenenieHne, IPUMEPHI).

Macca Tena. Cuna. [IpuHuun cyneprio3uiuy Cuil.

Bropoi 3akon HeroToHa 111 MaTepuanbHOM TOYKH.

Tperuit 3akoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHHS. ODKBHUBAJIEHTHOCTh TI'PAaBUTALMOHHON U
WHEPTHON MacCCHI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHSI CBOOOHOrO NMaJ€HUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT Teorpaduyeckoil MHUPOTHL. JIBrkeHHE
HEOECHBIX T€l W HUX CHyTHUKOB. 3akoHbl Kemmepa. IlepBas kocmuueckas
CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Tena. Bec Tema, aBmxyiuerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHsI CKOJBXKEHUS M CUila TPEHUS
nokost. Koapdpurument tperns. Cuiia CONPOTHBICHHUS NPU JBWKCHHH Teja B
AKUIKOCTH WU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JABUKEHHUS.

JlaBnenue. rI/I,HPOCTaTI/I‘-IeCKoe nasnenue. Cuna Apxumena.

TexHruecKkre yCTpOWCTBA W TEXHOJOTMYECKHUE MPOLECCHI: MOIUINITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaOnronenue pABWKEHUS Tel B MHEPHUAIBHBIX M HEUMHEPLHUAIBHBIX
CHUCTEMAax OTCYETA.

[IpuHIMIT OTHOCUTENBHOCTH.



Kauenue nByx HUMJIMHAPOB WM IIApPOB Pa3HOM MAacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEJIbHO HEMHEPIIUATBHON CUCTEMBbI OTCUETA.

CpaBHeHUE paBHOJACUCTBYIOIIEH TPUIOKEHHBIX K TeIy CHI C
MIPOM3BEICHUEM MAcCChl TE€la Ha €ro YCKOPEHHE B WHEPUHAIBHOW CHCTEME
OTCYETA.

PaBeHCTBO cHJl, BO3HUKAIOUIUX B PE3YJIbTATE B3aUMOJICUCTBUS TEI.

H3mepenue macc mo B3anMO/ICHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM OABEME U AJCHUM.

[lenTpoOexKHbIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuit skcnepumenm, nadopamopmsvie padbomuol, nPAKMUKYM.

N3mepenue paBHOAECHCTBYIOIIEH CHUJI TMpU JABUXKEHUM Opycka IO
HaKJIOHHOM IIOCKOCTH.

[IpoBepka rumore3bl O HE3aBUCUMOCTH BPEMEHM JIBHXKEHUs Opycka Mo
HAKJIOHHOM IIOCKOCTHY HA 33JJaHHOE PACCTOSIHUE OT €r0 MAaCCHI.

Uccnenosanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BOSHUKAIOIIUX B MPY>KUHE U
pEe3MHOBOM 00pasiie, OT uX AehOpMAaIIHH.

Usydenne NBIDKCHHS CHCTEMbI TEll, CBS3aHHBIX HHTBIO, MEPEKHHYTOM
yepes JErkui OJIoK.

N3mepenne  kodddunreHta  TpeHUsS MO  BEIUYHHE  YIJIOBOTO
kodhunmenta 3aBucuMocTt Fop(N).

UccnenoBanne aBumkeHuss Opycka MO HAKJIOHHOM IUIOCKOCTH €
epeMEHHBIM KO(DPHUITUEHTOM TPEHUSI.

N3ydenue aBuKeHUs rpy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AoOcomotHo TBEpAOe Teino. [locTynarenbHoe W BpalaTeabHOE JBUKEHUE
TBEpIOro Tena. MOMEHT CuIbl OTHOCUTEIBHO OCH BpaiieHus. [lnedo cumbl.
CrnoxxeHue cujl, IPUIOKEHHbIX K TBEpoMyY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeEIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, peli€TyaTble KOHCTPYKIIUU.

Jemoncmpayuu.

VY ciioBusl paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit skcnepumenm, nadopamopmsie pabomesl, RPAKMUKYM.

HccnegoBanue ycnoBuid paBHOBECUS TBEPAOTO TeJd, HWMEIOIIETO OCh
BpallEHUS.

KoncTpynpoBanne KpOHIITEMHOB U PaCUYET CUII YIIPYTOCTH.

N3ydenune ycTOMYUBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMIAb OIIOPBI.

Tema 4. 3axonvt coxpanenusn é mexanuke.

Nmnyneec maTepralibHOM TOYKHM, CHCTEMBI MATEPUAJIbHBIX TOYEK. LleHTp
MaCC CUCTEMbI MaTEPHAIBHBIX TOUYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NmMnynbe cuiibl 1 U3MEHEHHE UMITYJIbCa Tela.

3aKOH COXPAHEHMS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

MomeHT nMmnynbca MaTepuaibHON TOUkHU. [IpencraBienne 0 COXpaHEHHU
MOMEHTA UMITYJIbCa B IEHTPAIbHBIX MOJISX.

PabGora cuimbl Ha MajgoM M Ha KOHEYHOM IlepeMelneHuu. [ 'paduaeckoe
peACTaBICHUE PA0OThI CUJIIBIL.



MOIIHOCTH CHUJIBI.

Kunernueckast sHeprusi matepuaibHoi TOouku. Teopema 00 W3MEHEHUU
KMHETUYECKOW SHEPIUU MAaTE€pUaJIbHON TOYKHU.

[ToTeHnanbHble W HEMOTEHIMANbHBIE CUJbl. [loTeHUManbHAs SHEprusl.
[ToreHuuanbHas SHEPrus yIOpyro nedhopMUpOBaHHOM PY>KHUHBI.
[loreHumanbHass >3HEprusi Teaa B OJHOPOAHOM TI'PAaBUTALMOHHOM  IIOJIE.
[loTeHumanbHas 3HEpPrus Tejaa B IPABUTALUOHHOM IIOJIE OJHOPOJHOrO IIapa
(BHyTpM M BHe mapa). Bropas kocMuyeckas cKOpocTb. TpeTbs KocMHUYECKas
CKOPOCTb.

CBsi3b pabOTHl HEMOTEHIUATBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAaHEHHsI MEXaHUYECKON IHEPTUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyIUH U1 WICATBHOM KUJIKOCTH KAaK CIEJICTBHUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON SHEPIHH.

TexHHuuecKre YCTpONCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: JBHKEHUE
pakeTt, BOJOMET, KOMED, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (PUTYpPHOE KaTaHUE
Ha KOHbKaXx.

Jemoncmpayuu.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepeHne MOIHOCTH CHUJIBI.

W3meHeHue 3Hepruu Tena Mpu COBEPIIEHUN PabOTHI.

B3anmuble npeBpalieHnss KWHETUYECKOW M ITOTEHIHAIIBHOW YHEPTUM IIPU
JNEUCTBUU HA TEJIO CHUJIBI TSXKECTU U CUIIbI YIIPYTOCTH.

CoxpaHeHHe SHEPTUU MPU CBOOOJHOM IA/ICHUH.

Yuenuueckuit skcnepumenm, nadopamopnsvie padbomuol, nPAKMUKYM.

N3mepenne uMmyibca Tena o TOpMO3HOMY My TH.

N3mepenne cumbl TATH, CKOPOCTH MOJENH 3JIEKTPOMOOWISI U MOIIHOCTH
CHUJIBI TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCa TEIa C UMITYJIbCOM CHJIBL.

HccnenoBanue cCOXpaHeHHUs] UMITYJIbCA ITPU YIIPYTOM B3aUMOICHCTBHH.

N3mepeHrie KHHETUYECKOM SHEPTUH Tella [0 TOPMO3HOMY ITyTH.

CpaBHeHUE HW3MEHEHUS MOTEHIMAIBHON SHEPruU MPYNKUHBI C pabOTOI
CHUJIbI TPEHHUSI.

Onpenenenue pabOThI CUIIBI TPEHUS MPU JABUKEHUU Teja MO HAKIOHHOMN
IJIOCKOCTH.

Paszpnes 3. MouiekyisipHast pU3HKa ¥ TEPMOJIMHAMMKA.

Tema 1. Ocnosbl MONEKYAAPHO-KUHEMUYECKOU MeopuuU.

OcHOBHBIE TOJIOKEHUS MOJIEKYJsIpHO-KUHEeTHYecko Teopun (MKT), ux
onbiTHOe oOocHOBaHue. Juddysus. bpoyHoBckoe aBmwkeHue. Xapakrep
JBIDKEHUS M B3aUMOJEWCTBHS YacTHI] BellecTBa. MOJENH CTpPOEHHUs Tra3oB,
KHUJKOCTEH M TBEPABIX Teld U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3TUX
mozeneil. Macca u pa3Mepbl Mosekyn (atomoB). KomuuecTBo BemecTsa.
[ToctostnHas ABoranapo.

TermnoBoe paBHoBecue. TemrepaTypa u cnocoOsl e€ usmepenus. Illkana
temneparyp Llenscus.

Mopenp uaeanbHOro rasa B MOJEKYISPHO-KMHETHUECKOW TEOPHH:
YaCTHI[bI Fa3a JBUKYTCS XaOTUYECKU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHenue MenaeneeBa—Kmnaneiipona. AOcomoTHas
Temmneparypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompoiieccsl



B MJEATbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BemiecTBa. ['paduyeckoe
IpeCTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MeXAy JaBICHHMEM W CpEIHEH KHHETHUYECKOW HSHepruei
NOCTYIATEIbHOI0 TEIJIOBOTO JABM)KEHHUS MOJIEKYJI MJI€aJbHOTO ra3a (OCHOBHOE
YPaBHEHHUE MOJIEKYJIIPHO-KMHETHYECKOM TEOPUH HI€aJIBbHOTO Ta3a).

CBs3p  aOCONIOTHOM TeMmepaTypsl TEPMOJAUHAMUYECKOW CHCTEMBI CO
CpeHEW KHUHETUYECKOM SHEPTrHEU MOCTYINATEIIbHOTO TEIUIOBOTO JIBUKEHUS €€
YaCTULI.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: TEPMOMETP,
O0apomeTp, Moly4YeHUE HAHOMATEPUAJIOB.

Jemoncmpayuu.

Mojenu 1BUKEHUS YAaCTHI] BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OpPOYHOBCKOI'O JIBUKEHUS.

Huddy3us KuIKoCTE.

Mogens onsita llTepHa.

[IputsxeHne MONEKYIIL.

Mojenu KpuCcTaININYEeCKUX PEIIETOK.

Habnronenue u vcciieoBaHue n30IpoLecCoB.

Yuenuueckuit skcnepumenm, nadopamopmsvie padoomuol, nPAKMUKYM.

HccnenoBanne mnpouecca yCTAaHOBIECHHS TEIUIOBOTO PAaBHOBECHS IIPHU
TEIII000MEHE MEXKTY TOPSUYE U XOJIOAHOU BOJOM.

N3yueHne mM30TepMUYECKOro mpolecca (PEKOMEHIOBAHO HCIIOIb30BAHUE
1 dpoBoit TabopaTopun).

N3yuyeHnne n30XopHOTO mpoiecca.

Nzydenne nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHUS COCTOSHHS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunui.

Tepmoaunamuueckasi (T]J]) cucrtema. 3ajaHue BHEUIHUX YCJIOBUM ISt
TEPMOJMHAMHUYECKON cUCTEMbl. BHelIHHWE W BHYTPEHHUE MapaMETpHI.
[lapameTpbl TepPMOJHHAMHYCCKON CHCTEMBI KakK CPCIHHC 3HAYCHUS BEIMYMH,
ONMCHIBAIOIINX €€ COCTOSIHHE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepMoauHamuku. (CaMOIpOHM3BOJIbHAS —peIaKCalus
TEPMOJUHAMHUYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mopens upeanbHOro ra3a B TEPMOJMHAMHKE — CHUCTEMa YpPAaBHEHHM:
ypaBHeHne MenaeneeBa—Kianeipona v BeIpak€HUE JJIs1 BHyTPEHHEN SHEPTUM.
YcnoBusi NPUMEHUMOCTH HTOM MOJIENIM: HHU3KAas KOHIEHTpALMs YacTHil,
BBICOKHE TeMIlepaTypbl. BeipaxkeHue sl BHyTPEHHEU 3HEPruv OJJTHOATOMHOIO
UJICATBHOTO ra3a.

KBa3ucratnueckue u HeCTaTUYECKUE IIPOLIECCHI.

DneMmeHTapHasi paboTra B TepMoJUHAMuKe. Briuncienne paboThl IO
rpaduky mporiecca Ha pV-auarpaMmme.

Tennonepenaya Kak cnoco0  U3MEHEHUsS] BHYTPEHHEH  SHEpPruu
TEPMOJIMHAMHUYECKOW cHCTeMbl 0e3 coBepuieHUss padoTel. KonBekuws,
TEIJIONPOBOIHOCTD, U3IyUYCHHE.

KomnuectBo Temnorel. TemnoéMmkocTes Tena. YaenbHas W MOJSpHas
TEIUIOEMKOCTH BEUIECTBA. YpaBHeHUE Maiiepa. Y enbHas TEIUIOTa CropaHusd
toruBa. Pacu€r konmuecTtBa TemnoThl mpu Terwionepenade. Ilonstue o0
aauabaTHOM IIporiecce.



IlepBblii 3aKOH TEpMOAMHAMUKH. BHyTpeHHssa sHeprusa. KommdecTBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW OSHEPruu
TEPMOJUHAMHUYECKON CUCTEMBL.

Bropoli 3akOH TEpMOOMHAMMKH JUIsI PABHOBECHBIX ITPOLIECCOB: 4YeEpe3
3a/IJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOM CHUCTEMbI MPOXOJUT
eIMHCTBEHHAs aanadara. AGCOMOTHAS TeMIeparypa.

Bropoii 3akOH TEPMOAMHAMUKM 11 HEPABHOBECHBIX IPOLECCOB:
HEBO3MOKHO IMepe/iaTh TEIIOTY OT 00Jiee XOJIOJHOro Tela K 0ojiee HarpeToMy
0e3 komneHcauuu (Knaysuyc). HeobpatumMocTs IpUpOIHBIX MPOLIECCOB.

[Ipunuune! nevicteus TerwioBsix MamuH. KIT/I.

Maxkcumanenoe 3nauenue KIIJI. Lukin Kapho.

DKOJIOTUYECKHE  aCHEeKThl HCMOJIb30BaHUSA  TEIUIOBBIX  JIBUTATENEH.
TertoBoe 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckre ycTpoiCTBa U TEXHOJOTHYECKUE MPOIIECCHI: XOJIOIUIbHUK,
KOHJIUIIMOHEP, AU3EIbHBIA U KapOHOpaTOpHBIA JABUTATENM, MapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KHX TEMIIEPATyp, YTUIU3AIUsl «TEIUIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTWIH3AlKd OMOOPraHUYECKOrOo TOIUIMBA
JUTSI BBIPAOOTKH «TETIIIOBOW U DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3MeHnenue Temiiepatypsl py anadaTUuyeCKOM paCIIUPEHUH.

Bo3ngymnoe orauso.

CpaBHeHUE yACIbHBIX TEINIOEMKOCTEHN BEIIECTB.

CriocoObl U3MEHEHHSI BHYTPEHHEN SHEPTUH.

HccnenoBanue annabaTHOro npouecca.

KomrmbrotepHabie MOAEIN TEIUTOBBIX JBUTATENEH.

Yuenuueckuit skcnepumenm, nadopamopmsvie padoomuol, NPAKMUKYM.

N3mepenne yaenpbHON TEMIIOEMKOCTH.

HccnenoBanue mpouecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnabaTHOro npouecca.

N3ydenune B3aMMOCBSI3U 3HEPTUU MEXKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS AKUJTKOCTEH.

Tema 3. Azpecammnsie cocmoanusn eeuyecmea. Dazoevie nepexoonl.

[TapooOpazoBanue u koHaeHcanus. Mcnapenue u kumenue. VY neibHas
TeIUIOTa MapooOpa30BaHMUSL.

HacelllieHHbIE ¥ HEHACHIILIEHHbIE Mapbl. KauecTBeHHAas 3aBUCHUMOCTh
IJIOTHOCTH ¥ JIaBJEHUS HACBIIEHHOrO mMapa OT TeMHepaTyphl, HX
HE3aBUCUMOCTh OT O0OBEMa HACHIIIEHHOTO Tapa. 3aBUCHMOCTH TEMIIEPATYpPhI
KUIEHUS OT AaBJIEHUS B )KUIKOCTH.

BraxxaocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe Ttemo. Kpucramimyeckue u amopdubie Tena. AHU30TPONUS
CBOWMCTB KpHCTaUIOB. lInaBienume u kpucraimmszanus. Y AenbHas TEIUIOTa
wiasieHus. Cyoaumanus.

Hedbopmanmu TBEpHOTO Tenma. Pactsokenne m cxarme. Caur. Momynb
IOnra. IIpenen ynpyrux aedopmanuii.

TennoBoe pacumperne KUAKOCTEH U TBEPIBIX TeJ, 00bEMHOE U TUHEHHOE
pacmipeHre. AHTapMOHHM3M TEIUIOBBIX KOJICOAHWW YacTHI] BEIIECTBA Kak
MPUYMHA TEIJIOBOTO PaCUIMPEHUs Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEpTHH B (Pa30BBIX MEPEXOIaX.

YpaBHeHHE TEIJIOBOTO OagaHca.



HosepxuocTHOe HaTsDkeHHE. KOO QHUIMEHT TOBEPXHOCTHOTO HATSDKCHHUSL.
Kanumnspasie saBnenus. JlaBiaeHue 1oA HUCKPUBIEHHOW MMOBEPXHOCTHIO
xuakoctu. Gopmyia Jlamnaca.

TexHHuuecKrue yCTpPOMCTBAa M TEXHOJOTMYECKHE MPOLECCHI: KUIKHE
KpPHUCTaJJIbl, COBPEMEHHBIE MaTEPHUAIIBI.

Jemoncmpayuu.

TertoBoe pacmmpeHue.

CBoliCcTBa HACBIIICHHBIX MApOB.

Kunenune. Kunienue npy noHM>XEHHOM TaBJICHHM.

N3mepenne cuitbl MOBEPXHOCTHOI'O HATSKEHUS.

OnbITHI C MBUTBHBIMU TJIEHKAMH.

CmaunBaHue.

Kanumnspusie siBiaeHus.

Moenn HEHBIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEpPEHHUsI BIaKHOCTH.

HccnenoBanue HarpeBaHus U IJIaBIEHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunpr nedopmarnuii.

HaGnronenune manbeix nedopmaruii.

Yuenuueckuit skcnepumenm, nadopamopnsvie padoomuol, RPAKMUKYM.

N3ydenune 3aKOHOMEPHOCTEN UCTIAPEHNS JKUIKOCTEN.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydenue CBOMCTB HACBIILIEHHBIX IIAPOB.

N3mepenue aOCOMIOTHOM BIAXHOCTH BO3/yXa M OLIEHKAa MAacchl MapoB B
NOMEIICHHH.

N3mepenue koduirenTa HoOBepXHOCTHOTO HATSKECHHUS.

N3amepenue monyns FOnra.

UccnenoBanmne 3aBucuMoctd AedopManviyi  PEe3WHOBOTO 00pas3ia ot
MPUIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JinekTpoanHaMuKa.

Tema 1. dnekmpuueckoe noJe.

DnekTpu3anus TeJl U €€ MPOSBICHUS. DIEKTpUdecKuid 3apsan. JlBa Buaa
ANEKTPUUYECKUX 3apsAnoB. [IpOBOJHUKH, JUAAEKTPUKUA U MOJYHNPOBOJIHUKH.
DNeMEHTapHbIA 3JIEKTPUUECKUN 3apsAl. 3aKOH COXPAHEHMS 3JIEKTPUYECKOIO
3apsiza.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpuueckoe noje. Ero aefictBue Ha 3JIeKTpUUYECKUE 3aPsiIbl.

Hanpsok€anocts  anektpuyeckoro mons.  [IpoOubiit  3apsa.  Jlunuwm
HANpPsLKEHHOCTH AJIEKTPUYECKOro nojst. OAHOPOIHOE IIEKTPUYECKOE TOJIE.

[ToTeHIMaNbHOCTh 3JIEKTPOCTATHYECKOTO MOJsA. Pa3HOCTh MOTEHUIMANIOB H
HanpspkeHue. [loTeHnuanbHas SHEprus 3apsija B 3JIEKTPOCTATUYECKOM IIOJIE.
[Torenuman snekTpoctaTuyeckoro mnosst. CBs3p HANPsHXKEHHOCTH TOJSL U
Pa3HOCTU MOTEHIMAJIOB JUISl 3JIEKTPOCTATHYECKOr0 MOJIs (KaK OJTHOPOJHOTr0, TaK
1 HEOJTHOPOJIHOTO).

[IpuHUMND cynepno3uimy 3IeKTPUIECKUX TTOJIEH.

[Tone toueunoro 3apsina. Ilone paBHOMepHO 3apspkeHHOU cdepsl. [Tome
PaBHOMEPHO 3apsKEHHOIro 1o 00bEéMy miapa. lIlosie paBHOMEPHO 3apsKEHHOM
OECKOHEUHON TMIOCKOCTU. KapTuHBI JUHUN HANpsHKEHHOCTH 3TUX MOJEH U
HKBUIOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aps0B.

JIMDJIEKTpUKUM B 3JEKTPOCTaTHYECKOM  mosie.  JluaieKkTpruyeckas
IIPOHUIIAEMOCTD BEIIECTBA.



Kongencatop.  DnekTpo€MKOCT  KOHAEHcCATOpa.  DIIEKTPOEMKOCTH
IUIOCKOTO KOHJIEHCATOPA.

[TapannensHoe  coeauHeHue  KoHAeHcaTopoB.  IlocnenoBarenbHoe
COEIMHEHHE KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOH/IEHCAaTopa.

JIBrKeHUE 3apsHKEHHOM YacTULBI B OJTHOPOJHOM 3JIEKTPUYECKOM TOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJOTHMYECKHUE IMPOLIECCHI: JIEKTPOCKOI,
IIEKTPOMETP, 3JIEKTPOCTATUYECKAs 3aIMTa, 3a3€MJIEHHE 3JIEKTPONpPHOOpPOB,
KOHJIEHCATOpHhI, TeHepaTtop Bau ae ['paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLINI IEUCTBUSA dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE ABYX 3aPSKEHHBIX IJIACTHH.

Mopens anekTpoctatndeckoro reHeparopa (Ban ne ['paada).

[IpOoBOTHHUKH B AJIEKTPUUECKOM IIOJIE.

DneKkTpocTaTHyecKas 3aiuTa.

YCTpOUCTBO W JEWCTBHE KOHAEHCATOPA ITOCTOSHHOM W MEPEMEHHOU
EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOrO KOHAEHCaTopa OT IUIOIIAIN
IUTACTHH, PACCTOSIHUS MEXITY HUMU U JUDJIEKTPUIECKON IPOHULAEMOCTH.

DHeprus 3JIEKTPUYECKOIO OIS 3apsSHKEHHOTO0 KOHIEHCATopa.

3apszKa 1 pa3psKka KOHJIEHCATOpa Yepe3 Pe3UcTop.

Yuenuueckuit skcnepumenm, nadopamopnsvie padbomuol, nPAKMUKYM.

OueHka cHJT B3aUMOJIEHCTBHS 3apsKEHHBIX TElL.

Habnronenue npeBpallleHHs 3HEPrUM 3apsHKEHHOTO KOHJEHcaTopa B
DHEPIUI0 U3ITYYEHUS CBETOANO/IA.

N3yueHune npoTrekaHus TOKa B LIENH, COAEPKAIIEH KOHIEHCATOpP.

Pacmipenenenue pa3sHOCTH MOTEHIMAJIOB (HampsHKEHUs ) pu
[I0CJIEOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsia KOHAEHCATOPA YEPE3 PE3UCTOP.

Tema 2. [locmoannwtii 31eKmpudecKuil mox.

Cuna Toka. [TocTOsAHHBIN TOK.

VYcaoBus  CyIIECTBOBAaHMSA  MOCTOSIHHOTO — 3JIEKTPUYECKOTO  TOKa.
Uctounuku Toka. Hanpsixkenue U u DJ1C &.

3akoH Oma 151 ydacTKa LenH.

DNEKTPUYECKOE  COMPOTHUBIICHHE. 3aBUCUMOCTb  COIIPOTHUBJIEHUS
OJIHOPOJHOTO MPOBOJAHUKA OT €ro JUIMHBI M IUIOIIAJNA MONEPEYHOIO CEUEHHS.
VY nenbHOe CONPOTUBIIEHNE BELIECTBA.

[TocnenoBarenpHOE, napajiebHOE, CMEIIAHHOE COEIMHEHHE
IPOBOMHUKOB. Pacu€r pa3BeTBIEHHBIX JJEKTpUYecKHx neneu. Ilpasuia
Kupxroda.

Pabota snexktpuyeckoro Toka. 3akoH /[xoyns—JIeHua.

MOIIHOCTD 3JIEKTPUYECKOTrO TOKA. TeruioBas MOIIHOCTh, BbIAENsEMas Ha
pe3ucrope.

OJIC u BHyTpeHHEE CONpPOTHUBICHHE WCTOYHHMKA TOKa. 3akoH Oma mis
NOJIHOM (3aMKHYTOW) 3JEKTPUYECKOM uenu. MOIIHOCTh HMCTOYHUKA TOKAa.
Kopotkoe 3ambikanue.

KoHaeHcaTop B ey MOCTOSIHHOTO TOKA.

TexHn4ecKkne yYCTPOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: AMIIEPMETD,
BOJITMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.



N3MepeHue cuiibl TOKa U HaMPSKEHUS.

Uccnenoanne 3aBUCUMOCTH CHJIBI TOKA OT HAMNPSDKEHUS IS PE3UCTOPA,
JIaMITbl HAKJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COMPOTUBICHUS! IUIUHIPUUECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IA TTONIEPEYHOT0 CEUEHHS U MaTepuaa.

UccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT CONPOTUBJICHUS TMpU
MOCTOSTHHOM HaIps>KEHHH.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3aMblkaHHe TrajgbBaHHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

CriocoObI coeTMHEeHUsS UCTOYHUKOB Toka, JJ1C GaTapeil.

UccnenoBanre pa3HOCTH MNOTEHIMATIOB MEXAY MOJIOCAMH HMCTOYHUKA
TOKA OT CHJIbI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nadopamopmsvie padbomuol, nPAKMUKYM.

Hccnenoanne cMENIaHHOTO COSIUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS MPOBOJHUKOB.

Uccnenoanne 3aBUCUMOCTH CHJIbI TOKa OT HANPSHKEHUS JUISl JIaMIIbI
HaKaJIMBaHUS.

VYBenuuenue npeesia u3MepeHus amnepmMeTpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO CONMPOTUBJIEHUS UCTOYHUKA TOKA.

HUccnemoBanme 3aBucumoctd OJIC TaabBaHMYECKOrO DJIIEMEHTa OT
BPEMEHU MPU KOPOTKOM 3aMbIKAHUU.

Uccnenoanne pa3HOCTH MNOTEHIMATIOB MEXAY MOJIOCAMH HMCTOYHUKA
TOKA OT CHJIbI TOKA B LIETIH.

Uccnenoanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTHM MCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku 6 pazaruunvix cpeoax.

DJIeKTpUYECKasi MPOBOJAMMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAS
MPOBOJAMMOCTh TBEPABIX METANIOB. 3aBUCUMOCTh COMPOTUBIIEHUS] METAJIJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MTonynpoBonuuku.  CoOCTBEHHass W  NpPUMECHasT  MPOBOJUMOCTH
NoJIynpoBOAHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUM TOK B AJIEKTPOJIUTAX. DIIEKTPOJUTHUECKAS TUCCOLAALIMS.
DnekTponus. 3akoHsl Dapajes s AIEKTPOIN3a.

DNeKTpU4ecKuii ToK B razax. CaMOCTOSITEbHBIA U HECAMOCTOSITEIbHBII
paspsa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Momnus. [lmaszma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: Ta30pa3psiIHbIe
JIAMIIbI, 3JIEKTPOHHO-TTy4eBas TPyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: THUOJI,
TpaH3ucTop, (HOTOMMOMA, CBETOAMOJ, TadbBaHWKA, padUHUpPOBAHUE MEMM,
BBITIJIABKA ATIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCThH CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTH 3IEKTPOIUTOB.

3akoHbl 25ekTponusa dapanes.

HckpoBoit paspsaa M IpOBOAUMOCTb BO3yXaA.

CpaBHeHUE TPOBOAMMOCTH METAJIJIOB U MOJIYIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.

Yuenuueckuit skcnepumenm, nadopamopnsvie padbomuol, nPAKMUKYM.

Habnronenue snektposusa.

N3mepenue 3apsiga 0IHOBAJICHTHOTO MOHA.



HccnegoBanne 3aBUCUMOCTH  CONPOTHBIIEHHS TEPMOpE3HCTOpA  OT
TEeMIIEpaTyphbl.

CHATHE BOJBT-aMIIEPHON XapaAKTEPUCTHKU AUOA.

Pu3nyecKuil NPaKTUKYM.

CriocoObl  u3MepeHus: (U3MUECKUX BEIMYMH C  HUCIOJIb30BAaHUEM
AQHAJIOTOBBIX U IMHU(PPOBBIX H3MEPHUTENBHBIX NPUOOPOB M KOMIIBIOTEPHBIX
JAaTYNKOBBIX  cHUCTEM. AOCONIOTHbIE W  OTHOCUTENbHBIE TMOrPEUIHOCTH
u3MepeHuit pusndeckux BenunuuH. OleHKa rpaHull MOTPEIIHOCTEH.

[IpoBenneHnEe KOCBEHHBIX WM3MEpPEHHM, MCCIEAOBAHUN 3aBUCUMOCTEMN
¢u3nyecKkux BEIMYMH, MPOBEpPKa MPEAJIOKEHHBIX Tumnore3 (BeIOOp U3 pador,
ONMCAHHBIX B TEMATHYECKUX pazlenax «YUYEHHMYECKHMH 3KCIEPHMEHT,
1a0opaTopHbIE padOThI, MPAKTUKYM).

Me:xnpeameTHbie CBSA3M.

Wzyyenne kypca ¢usuku yrioyonénHoro ypoBus B 10 kiacce
OCYLIECTBJISIETCS C YYETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€l C
KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOrpapuu U TEXHOJIOTHH.

MeosicnpeOmemnvle NOHAMUA, CEA3AHHLIE C UYYEHUEM MEH0008
HAYYHO20 NO3HaHuUA: SBICHUE, HAay4YHBbIH (akT, TUNOTe3a, (QPU3NYecKas
BEJIMYMHA, 3aKOH, TEOpHus, HAOIIOJEHHE, HKCIIEPUMEHT, MOJEIUPOBAHUE,
MOJI€NIb, U3MEPEHHE, MOTPEIIHOCTH H3MEPEHUM, HU3MEPUTENIbHBIE MPUOOPHI,
uudposas nadbopaTopusi.

Mamemamuka: peuieHue cucteMbl ypaBHeHUU. JluHelHas QyHKIMS,
napabomna, rumnepOona, uX rpaduku u cBoOWcTBA. TpUTOHOMETpUUECKHE
byHKIIH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUUYECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKLIUHA HA OCH KOOPAUHAT,
CJIO’KEHUE BEKTOPOB.

Bbuonozusa: mexanndeckoe ABWKEHHE B JKMBOM mpupozae, auddysus,
0CMOC, TEINIOOOMEH KUBBIX OPraHU3MOB, TEILIOBOE 3arps3HEHUE OKPYKAIOIIEH
Cpelibl, yTHIN3alKs OMOOPraHUYECKOTO TOTIMBA JISl BRIPAOOTKU «TETJIOBOW» U
AIIEKTPOIHEPIUH, IMOBEPXHOCTHOE HATSXKEHWE M KalWUISIPHBIE SIBICHHUS B
IPUPOAE, SJIEKTPUUECKUE SIBJICHUS B )KUBOU IPUPOJE.

Xumusa: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI,
MOJIb BEILECTBA, MOJISIPHAs Macca, MOJyYeHHE HAHOMATE€pHUalOB, TEIIOBBIE
CBOMCTBAa TBEPABIX TE€l, KUAKOCTEHM W Ta30B, IKUIKHE KPHUCTAILIbI,
JIIEKTPUYECKUE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAUCCOLIMALIMS,
raJlbBaHUKA, FJIEKTPOHHAS] MUKPOCKOIIHSL.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocusn:  npeoOpa3oBaHWE  JBMKEHUH C  HMCHOJb30BAHUEM
MEXaHU3MOB, YYET CYXOrO0 W JKHIAKOIO TPEHUsS B TEXHHUKE, CTaTUYECKHE
KOHCTPYKLMHU (KPOHIUTEWH, pemeéTyarble KOHCTPYKLMH), MCIOJIb30BAHUE
3aKOHOB COXPAaHEHHsSI MEXAaHUKH B TEXHUKE (TMPOCKON, BOJOMET M JPYrHeE),
JBUTATENIb BHYTPEHHETO CrOPAHMs, MapoBas TypOHUHA, OBITOBON XOJIOJAWIIBHUK,
KOHJULMOHEP, TEXHOJOIMU MOJYyYEHHUsS COBPEMEHHBIX MAaTEPHAIOB, B TOM
YUCJIE HAHOMAaTEpUaJOB, W HAHOTEXHOJIOTMH, 3JIEKTPOCTATHYECKas 3alluTa,
3a3eMJIEHUE BJIEKTPONpPHUOOPOB, ra30pa3psaHbIe JaMIIbl, MOJIYINPOBOAHUKOBBIE
npuOOpHI, raJIbBaHUKA.

11 KIIACC

Paznen 4. DiaekTpoauHaMHKA.
Tema 4. Maznumnmnoe noae.



B3auMogenicTBHE TOCTOSHHBIX MAarHWTOB M MPOBOJHUKOB C TOKOM.
MarautHoe none. Bekrtop MarHuTHOW WMHAyKuuu. [IpuHIUI Ccyrneprno3uuuu
MAarHUTHBIX NOJIEH. JIMHUM MarHUTHOW UHIYKIIUU.

MaruuTtHoe€ 1noJjie TpoBOJAHUKA C TOKOM (MPSMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMmnepa, e€ HanpaBJIE€HUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBjieHUE W MOAYJb. JIBUMXKEHHE 3apsKEHHOM
YaCTHIIBI B OJJHOPOTHOM MarHUTHOM moJjie. Pabora cunsl Jlopenta.

MaruautHoe nose B BemectBe. DeppOMarHeTUKy, apa- U THAMarHeTHKH.

TexHn4eckne yCTpOMCTBA M TEXHOJIOTUYECKHE MPOLECCHI: MNPUMEHEHUE

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETP,
AJIEKTPOABUTATEND SAKOOU, YCKOPUTEIIH SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptnHa nuHWMHA WHAYKOUMUA  MarHUTHOIO  MOJS  IOJIOCOBOTO M
[I0JIKOBOOOPA3HOr0 MOCTOSIHHBIX MarHUTOB.

Kaptuna 5mMHMN MarHuTHOM WHAYKUMHA IO JUIMHHOTO IPSMOTO
IIPOBOJHMKA U 3aMKHYTOT'O KOJIBLIEBOT'O IPOBOIHHUKA, KATYIIKHU C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJINTA.

Habnronenue nBM>KEHUS MydKa 3JEKTPOHOB B MAarHUTHOM ITOJIE.

[TpuHumn JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit skcnepumenm, nadopamopnsvie padoomol, NPAKMUKYM.

HccnenoBanre MarHuTHOTO IOJIS TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (heppOMarHeTUKOB.

Hccnenoanue neMCTBASI NOCTOSSHHOTO MarHWTa Ha paMKy C TOKOM.

Nsmepenne cuiibl AMmepa.

N3ydenue 3aBUCMMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

OnpeneneHne MarHUTHOM MHIYKIMM Ha OCHOBE M3MEPEHUS CHUJIbI
Awmriepa.

Tema 5. Inekmpomaznumnan uHOYKyus.

SIBneHHME DNEKTPOMArHUTHOM MHAYKOHMH. [IOTOK BEKTOpa MarHWTHOU
uaaykuuu. DJIC uHaykiuu. 3aKoH 3yeKTpoMarHuTHOM uHaykuuu Dapanes.
Buxpesoe snmektpudeckoe nose. Toku Dyko.

O/IC uHIyKUHMH B MPOBOJHHUKE, BHXKYLIEMCS B OJJHOPOJJHOM MAarHMTHOM
oJIE.

IIpaBuio Jlenna.

NupykTtuBHOCTE. KaTymika MHAYKTUBHOCTH B LIENM IOCTOSIHHOIO TOKA.
SABnenue camonnaykuuu. J{C caMOMHIYKIHH.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE MOJIE.

TexHu4yeckue yCTpOMCTBA U TEXHOJOTHYECKUE MPOLECCHI: MHAYKIIMOHHAS
ne4b, COJICHOU/, 3alUTa OT 3JEKTPU3ALMHU TEJ NPU ABUKEHUU B MAarHUTHOM
noJie 3eMJIH.

Jemoncmpayuu.

HaOnronenue siBaeHUs 3JIeKTPOMarHUTHOM HHTYKLIHH.

UccnenoBanne 3aBucumoctd DJIC MHAYKIMU OT CKOPOCTH HM3MEHEHUS
MAarHuTHOIO MOTOKA.

[IpaBuno Jlenua.

[Tanennie marouTa B alfOMUHUEBOM (MEIHOM) TpyOe.



SIBneHue CaMOMHIYKIIMH.

UccnepoBanne 3aBucumoctd  IJIC  caMOMHAYKIMH OT CKOPOCTH
M3MEHEHMS CWJIBI TOKA B LIEMH.

Yuenuueckuit skcnepumenm, nadopamopmsie padoomuol, nPAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW WHYKIUU.

OnpeneneHre HHAYKIUU BUXPEBOrO MarHUTHOTO TOJISL.

HccnenoBanue sIBIEHUS CAMOMHIYKIIHH.

COopka MoJIeIH 3JIEKTPOMAarHUTHOTO TeHEPaTopa.

Pa3znen 5. KosieOanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebatenbnas cuctema. CBoOOIHBIE KOJIEOAHUS.

l'apmonnyeckne  konedanus. KuHemMaTtmyeckoe M JIMHAMHYECKOE
ONnMCaHWe. DHEPreTHYECKOe OIMCaHWE (3aKOH COXPAHEHHS MEXAHHYECKOU
3HEpruu). BeIBOJ JTMHAMUYECKOTO ONUCAHUS TAPMOHUYECKUX KOJIEOaHU U3 UX
HEPreTUYECKOT0 U KUHEMATHYECKOTO ONMCAHUS.

Amruutyna u ¢dasza konebanuii. CBS3b aMIUTUTYIbI KOJICOAHUN HCXOTHOU
BEJIMYMHBI C aMIUIUTYJaMU KOJIEOaHHU €€ CKOPOCTH U YCKOPEHHUS.

[Tepuon n wactora konebanuii. [leprmom mambIx CBOOOTHBIX KOJIEOAHWUN
MaTEMaTUYECKOro MadTHHKA. Ilepuon cBOOOIHBIX KOJIEOAHUN MPYKHUHHOIO
MasTHHKA.

[lonsTie o 3aTyxaroumx kojeOaHusX. BbIHYXIeHHBIE KOJeOaHUS.
Pe3onanc. Pe3oHaHcHas kpuBasd. BiusiHue 3aTyxaHus Ha BUJ PE30HAHCHOMN
KpUBOH. ABTOKOJIEOaHHUS.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: METPOHOM,
4achl, Ka4eJu, My3bIKaJIbHbIE HHCTPYMEHTBI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0JIe0aTETHHOTO IBYKCHHUS.

Habmronenue He3aBUCUMOCTH NEPUOA MaJbIX KOJeOaHUW Tpy3a Ha HUTHU
OT aMIUIUTYIbL.

HccnenoBanne 3aTyxalommx KojeOaHWH W 3aBUCUMOCTH IE€pUOJA
CcBOOOAHBIX KOJEOaHUN OT COMPOTUBIICHUSI.

UccnenoBanue kosebaHuid rpy3a Ha MACCMBHOM NPYKUHE C LEJBIO
(dopMupoBaHUs MpeICTaBICHUN 00 UACATBFHON MOAETHU MPY>KUHHOTO MasiTHUKA.

3aKOH COXPAHEHMsI SHEPIUH NPU KOJEOAHUAX rpy3a Ha MPYKUHE.

HccnenoBanue BIHYXACHHBIX KOJIEOaHUM.

Hab6mronenne pezonanca.

Yuenuueckuit skcnepumenm, nadopamopnsvie pabomuol, nPAKMUKYM.

W3mepenune nepuona cBOOOAHBIX KOJ€OAHWN HHUTSHOTO W MPY>KHMHHOTO
MasiTHUKOB.

W3ydyenne 3akOHOB JABIJKEHHUS Telda B XoJe KojeOaHWH Ha yHpyrom
HI0JIBECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPY>KMHHOM MAasTHHKE.

HccnenoBanue yObIBaHUS aMIUIUTYABI 3aTyXAIOUINX KOJIeOaHU.

HccnenoBanue BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inekmpomaznummusie Ko1e0anusl.

Konebarenbublii KOHTYp. CBOOOJIHBIE 3IEKTPOMArHUTHBIE KOJIEOAHUS B
uAealIbHOM KoJjieObaTellbHOM KoHType. ®Popmyna TomcoHa. CBsi3b aMILUIATYAbI
3apsifia KOHJEHCcaTopa ¢ aMIUIMTYAON CHIIbI TOKa B KOJIE0ATEIIbHOM KOHTYE.

3aKOH COXPAHEHMs SHEPIUH B UACATBHOM KOJI€0ATETbHOM KOHTYpE.



3aryxatomue JIEKTPOMAarHUTHBIE KOJIeOaHHUs. BbIHYyX/1I€HHbBIE
3JIEKTPOMArHUTHBIE KOJIEOaHHUsI.

Ilepemennpii TOK. MOIIHOCTH INEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JNEUCTBYIOLIEE 3HAYEHUE CWJIbI TOKAa W HANpPSDKEHUS NpPH pas3IndyHOM (opme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMIaNbHbBIN NTEpEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LIENU CUHYCOUJIAJIbHOTO IEPEMEHHOTO TOKA. P€30HaHC TOKOB.
Pe3onanc HanpskeHUN.

Wneanvupiii Tpancdopmarop. [lpousBoacTBo, mepegada u mnoTpediieHue
AIIEKTPUYECKOU DHEPTUU.

DKOJIOTUYECKHE PUCKA IPH IMPOU3BOACTBE 3JeKTpo3Hepruu. KynpTypa
MCIIOJIb30BAHUS JIEKTPOIHEPIUU B IOBCETHEBHOM KU3HU.

TexHnYecKHne yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: IIEKTPUUECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOTI0 TOKA, TUHUU JJIEKTponepeaay.

Jemoncmpayuu.

CB0OOHBIE JIEKTPOMATHUTHBIE KOJIEOaHMUS.

3aBHCHUMOCTh YacCTOTBl CBOOOJHBIX KOJIEOAHHM OT HMHIYKTUBHOCTU U
E€MKOCTHU KOHTYpA.

OcummiorpaMMsl AJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

I'eneparop He3aTyXarOIKX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mojienb 3JIEKTPOMAarHUTHOTO TeHEPATOpa.

BrIHYyX/1I€HHbIE CUHYCOUJAIbHBIE KOJICOaHUS.

Pesucrop, KaTylka MHAYKTUBHOCTH U KOHAEHCATOP B LENU EPEMEHHOIO
TOKA.

Pe3onanc npu mnocinenoBaTENbHOM COEAMHEHUH PE3UCTOPA, KaTyIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoicTBO M IPUHITUT ICUCTBUS TpaHchopmaTopa.

Mopens TMHUYM AIEKTponepEaadH.

Yuenuueckuit skcnepumenm, nadopamopnsvie padbomuol, NPAKMUKYM.

Nzyuenune Tpanchopmaropa.

HccnenoBanne nepeMeHHOro TOKa 4epes3 MOCIeq0BaTEIbHO COCTUHEHHBIE
KOHJICHCATOP, KaTYILIKY U PE3UCTOP.

Habnronenue 351eKTpoMarHiTHOTO pe30HaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazHUMHbLE 6OIHD.

MexaHuueckue BOJHBI, YCIIOBUA HMX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL [lepuon, CKOpOCTh pacnpoCTpaHEHUs W JUIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPaKEHHUE, MpeJoMIIeHHe, HHTepPEPEeHLIUs U
T paKiys.

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

[ITymOBOE€ 3arpsi3HEHUE OKPYKAOLIEN CPEMBI.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHSI H3JIyYEHHS 3JIEKTPOMATHUTHBIX
BOJIH. B3anMHas opueHTaIisi BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBolicTBa  3JEKTPOMArHUTHBIX  BOJH:  OTPA)XXEHUE, MPEJOMIICHHUE,
HOJISIpU3aIusl, UHTepPEpeHLns U TU(paKLIus.

[IIkana 3MeKTpOMAarHUTHBIX BOJIH. [I[puMeHeHne 3JIeKTpOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHUMITBI paguOCBsA3H U TeNeBUAEHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEIbI.



TexHruuecKre yCTpONCTBA M MPAKTHYECKOE NPUMEHEHHUE: MY3bIKaIbHbIC
UHCTPYMEHTHI, pajap, paAuONpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-
Neyb, yJIbTPA3BYKOBAsl TUATHOCTUKA B TEXHUKE U MEAUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacCIpOCTPAHEHUE MONEPEUHBIX U MPOJAOTbHBIX BOJIH.

Koneobiromeecs Ten0 Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJHBI OT YaCTOThI KOJIEOAHUH.

Habnronenue orpaxeHus: ¥ NpesoMIIEHHS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepennmu u qudpakiny MEXaHUIECKUX BOJTH.

AKYCTHYECKHU PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro IPUMEHEHUE.

Habnronenue cBs3M 'POMKOCTH 3BYKAa M BBICOTHI TOHA C AMIUIUTYAOW U
4acTOTOM KOJeOaHUI.

HccnenoBanne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaXXKCHHE,
IpeIOMJICHUE, TTOISApHU3aIs, TUGPaKIns, HHTEPHEPESHITHS.

ObnapysxeHne HHPPaKpacHOro U yIbTPapUOIETOBOTO U3TYUSHHIA.

Yuenuueckuit skcnepumenm, nadopamopnsvie padbomuol, nPAKMUKYM.

N3yueHnue napamMeTpoB 3ByKOBOM BOJIHBI.

N3yueHune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonuHEHOE pacnIpOCTPaHEHHE CBETA B OOHOPOAHOM cpexae. Jlyu
cBeTa. To4YeUHbIN UCTOYHHK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoenne nzoopakeHuit
B IUIOCKOM 3epkane. Cepuueckue 3epkana.

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN
nokasarenp npesomieHus. OTHOCHTENBHBIM  MOKa3aTeldb MPEJOMIICHHUS.
[ToCTOSIHCTBO YacTOTBI CBETa M COOTHOUIEHUE [JIMH BOJIH IpPH MEPEXOIe
MOHOXPOMATHYECKOI'0 CBETA YEPE3 IPAaHUILy Pa3eiia JBYX ONTUYECKUX CPE.

Xop nyueit B npusme. [{ucnepcus ceeta. CiioKHBIA COCTaB OEI0ro cBeTa.
[Ber.

[lomnoe BHyTpeHHee oTpaxkeHue. IlpegenpHbId  Yroa  MOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

ColOuparomine u paccewBarolue auH3bl. ToHkas nuH3a. POKyCHOE
paccTosiHue W ONTHUYECKash CUiIa TOHKOM JIMH3BI. 3aBHCUMOCTH (POKYCHOTO
paccTosiHusl TOHKOU c(epruuecKo JMH3BI OT €€ TeOMETPUH U OTHOCUTEIBHOTO
NIOKa3aTesIsl MPETOMIIEHUS.

dopMyiia TOHKOW JUH3BL. Y BEJIMYEHUE, 1aBAEMOE JTMH30U.

XoJ dyda, MpOUIEANIEero JUH3Y MOJI MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMN
ontuyeckod ocu. llocTpoeHune wu300paxeHU TOUKHM U OTpE3Ka MpsIMOMl B
coOMparolnX U pacCENBAIOIINX JIUH3aX U UX CUCTEMAX.

OnTtuyeckne mpubopel. Pazpematomas  cmocobnocTs.  [maz  kak
ONTHYECKAs CUCTEMA.

[Ipenensl MPUMEHNMOCTH T€OMETPUIECKON ONTUKHU.

BonnoBass ontuka. MuTepdepennmst cBera. KorepeHTHBIE HCTOYHUKH.
YcaoBus HaOMIOEHUS MAaKCUMyMOB M MHUHHMYMOB B HHTEpP()EpEHIIMOHHOM
KapTUHE OT JIByX KOTEPEHTHBIX HUCTOYHUKOB. [IpuMepbl KiIacCHUYeCKUX
UHTEPPEPECHITMOHHBIX CXEM.

Judpakmus ceera. /(udpaknmonnas pemérka. YclIoBHe HAOIIOACHUS
[JIaBHBIX MAaKCHUMYMOB TMpU TAJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.



TexHruecKre yCTpONCTBA W TEXHOJIOTMYECKUE MPOLIECCH: OYKH, JIYIa,
nepuckor, ¢oroanmnapar, MUKPOCKOI, MPOESKIIMOHHBII ammapaT, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

WccnenoBanue npeaoMIIEHHs CBETA.

Ha0nronenue noJHoro BHyTPEHHET0 OTpakeHusl. MoJenb CBETOBOIA.

HccnepoBanne Xoma CBETOBBIX IYYKOB YeEpe3 IIOCKOMAPaUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paK€HUI B TMH3AX.

Mopenu MUKpOCKoma, TEJIECKOna.

Habmronerune natepdepeHInM CBETA.

Habnronenue BeTOB TOHKUX IUIEHOK.

Ha6nronenune nudpaxiuu crera.

Nzydenne nudpakimOHHON pEIIETKH.

Habmonenue nudpakiinoHHOTO CHIEKTpa.

Habnronenue qucnepcuu cBeTa.

Habnronenue monsipyuszaliuu cBeTa.

[IpumeHeHune MOASIPOUIOB JIJIsl U3YUECHUS] MEXAaHUYECKUX HAIIPSIKEHUN.

Yuenuueckuit skcnepumenm, nadopamopnsvie padomuol, NPAKMUKYM.

N3mepenne nokazaTesns NpeJoMIIEHHs CTEKIIA.

UccnenoBanne 3aBucUMOCTH (POKYCHOTO PACCTOSHUS OT BemecTBa (Ha
IpPUMEPE KUIKUX JIUH3).

W3mepenune poKyCHOTo pacCTOSIHUS PACCEUBAIOIINX JINH3.

[TonyyeHnue n300pakeHUsl B CHCTEME U3 INIOCKOIO 3€pKaJia U JIUH3BI.

[Tonyuenue n300pakeHNs B CHCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHre TENECKOMUYECKUX CHCTEM.

Ha6monenue nudpakunu, nHTEpGHEpPEHIINH U TOJISPU3AILUHN CBETA.

WN3yuenune monsipu3anMu  CBETa, OTPAXEHHOTO OT  IMOBEPXHOCTH
JUAJIEKTPHUKA.

N3yuenune naTepPEpeHIINY JTa3ePHOTO U3ITyICHHSI Ha IBYX IIETISX.

Habnronenue aucnepcun.

HaGnronenue n uiccnenoBanue AUQPPAKIIMOHHOTO CIIEKTPA.

H3mepenue IUHbBI CBETOBOM BOJIHBI.

[lomyyenue  cmekTtpa  M3JAy4Yy€HUs  CBETOAMONA  IPU  IOMOIIHM
TU(GPaKIIMOHHON PEIETKH.

Pa3znen 6. OcHOBBI ClIEHUAIBHON TEOPHUH OTHOCUTEIHLHOCTH.

I'panuuel  OPUMEHMMOCTH — KJIACCHYECKOM  MexaHuku. llocTtynartsl
CHelUaIbHON TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM uHTepBai. IIpeoOpazoBanusi JlopeHua.
VYcaosue npudMHHOCTH. OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJICHUE
BPEMEHU U COKpAIIECHUE JTUHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchbl C DSHEpPrued W HUMIYJIbCOM PEISATUBUCTCKON YaCTUILBI.
DHeprus mokKosl.

TexHHuecKre yCTpOCTBA U TEXHOJOTMYECKHE MPOLECCHI: CIYTHUKOBBIE
NPUEMHHKHU, YCKOPUTETHU 3aPSXKEHHBIX YACTHIL.

Y4eHnueCKui 3KCIEPUMEHT, JJaOOpaTOpHBIE pabOThI, MPAKTUKYM.

OnpeneneHve UMIyJIbCa W DSHEPTrUU PEISITUBUCTCKUX 4acTull (110
dboTorpadusM TPEKOB 3apSHIKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Paznen 7. KantoBas ¢pusuka.



Tema 1. Kopnyckynapno-801H06011 Oyanusm.

PaBHOBecHOE TerIOBOE W3MydeHHe (W3aydeHue aOCONIOTHO YEPHOTO
Tena). 3akoH cMemieHus Buna. I'unotesa I1nanka o kBaHTax.

®oTOoHBI. DHEPTrUs U UMITYJIbC (POTOHA.

®oroadpdexr. Ombitet A. ['. CromeroBa. 3akonbl GoTod]dexTa.
VYpasuenue DviHmTeliHa 111 poTtorddexra. «Kpacnas rpanuma» Goroaddexra.

JlaBnenue cBeTa (B YAacTHOCTH, JaBJIEHHE CBeTa Ha aOCONIOTHO
TIOTJIOMIAIONIYI0 M a0COJIFOTHO OTpaxkaronryr moBepxHocTh). Ombiter 1. H.
Jlebenena.

BosHoBbIE cBOlicTBA yacTul. Bosnsl ne bponns. [{nuna BonHel ne bpois
U pa3Mepbl 00JacTH JOKadu3aluu JBIKYyIIEWcs dacTuipl. KopnyckymnsipHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 31eKTpoHOB Ha KPUCTAILIAX.

Cneuuduka W3MEpECHUN B MHKPOMHPE. CooTHomieHust
HeonpenenéHHocren ['eitzendepra.

TexHuyeckre yCcTpoHWCTBa UM TEXHOJIOTMYECKHE MPOLIECCHI: CHEKTPOMETP,
dboTosnemenT, (PoTomATUNK, TYHHEIBHBIH MHUKPOCKOT, COJIHEUHAas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

doTto3(PexT Ha yCTaHOBKE ¢ IUHKOBOM MIIACTUHOMA.

UccnenoBanue 3akoHOB BHemHETo (poTodddekxTa.

UccnenoBanre 3aBUCMMOCTH COMPOTUBIEHUS MOJYIPOBOJAHUKOB OT
OCBEILIEHHOCTH.

Cetoauoy.

ConneuHas OaTapes.

Yuenuueckuit skcnepumenm, nadopamopmsvie pabomuol, NPAKMUKYM.

Hccnenosanue poropesucropa.

N3mepenne nmocrosiaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddexra.

HccnegoBanne 3aBUCUMOCTH  CHJIBI  TOKa 4Ye€pe3  CBETOAMOA  OT
HaIPSKEHUSL.

Tema 2. Dusuka amoma.

OnbITEI O UCCIIEIOBAHUIO CTpoeHUs atoMa. [lmanerapHas Mojaenb atoma
Pezepdopna.

[loctynatel bopa. M3nyuenne u mnornomeHue (POTOHOB IpPH NEPEXOAE
aToMa C OJHOTO YPOBHS SHEPIUU Ha IPYroi.

Bunsl cnextpoB. CrieKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

CrioHTaHHOE U BBIHYKJICHHOE U3TydeHHe cBeta. Jlazep.

TexHuueckre yCTpOMCTBA U TEXHOJIOTHUYECKHUE MPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITbIOTED.

Jemoncmpayuu.

Mopens onsita Pesepdopna.

HaOnronenue TMHeYaThIX CIIEKTPOB.

Y CTpONCTBO 1 AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTHUL.

Onpenenenue JIMHBI BOJHbBI Ja3€pPHOTO U3TyYEHHUS.

Yuenuueckuit skcnepumenm, nadopamopmsvie padoomuol, nPAKMUKYM.

Habnronenue mMHeyaToro cnekrpa.

HccnenoBanne CHEKTpa pa3peKeHHOIO aTOMAPHOIO  BOAOPOJA H
U3MepeHue nNocTosiHHoM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u I1eMEeHMAPHLIX YACMUY.

Hyxknonnas mogens sigpa I'eitzenOepra—lBanenko. 3apsig sapa. MaccoBoe
yucio sapa. U3otonsl.



PannoaktuBHOCTh. Anb(a-pacnan. DIEKTPOHHBINA M MO3UTPOHHBIN OeTa-
pacnaz. I'amMa-u3nydeHue.

3aKOH paJMOAaKTHBHOrO pacnaia. PaguoakTUBHBIE HW30TOINBI B MPUPOJIE.
CBolicTBa MOHU3HUPYIOUIETO U3Iy4YeHUs. BiausiHue palnoakTUBHOCTH Ha JKHUBbBIE
opranu3mbl. EctecTBenHblit o uzmydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JleexT macchl siapa.

Snepnrie peakiuu. JlemeHue W CUHTE3 sAep. SAEpHBIE PEAKTOPHI.
[IpoOnemMbl ynpaBiasieMOro TEPMOSAEPHOIO CUHTE3a. DKOJIOIMYECKUE ACTIEKTHI
Pa3BUTHS SIACPHOU DHEPTETUKH.

Mertoapl perucTpanuy U UCCIIETOBAHUS HIEMEHTAPHBIX YaCTHII.

@OyHIaMEHTaJbHbIE B3aWUMOJCUCTBUSA. bapHOHBI, ME30HBI W JICITOHBI.
[Ipencrasnenne o CtangapTHO# Mojaenu. KBapk-ritooHHast MOJEINb aIpOHOB.

®dusuka 3a npeaenamu CranpaptHo Moaenu. TémHas matepus U TEMHas
DHEPTHUSL.

EnvHCTBO (PU3NYECKON KapTUHBI MHpA.

TexHuyeckne yCTpPOWCTBA M TEXHOJOTMYECKHE MNPOLECCHI: JTO3UMETP,
kamepa BunbcoHa, SAEpPHBI pPEAKTOpP, TEPMOSAEPHBIA PEAKTOpP, ATOMHAas
O6oM0a, MarHUTHO-PE30HAHCHAS TOMOTpadus.

Yuenuueckuit skcnepumenm, nadopamopnsvie padoomuol, NPAKMUKYM.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomeHns 0eTa-4acTULl aTFOMUHHEM.

Pa3nen 8. DineMeHTHI ACTPOHOMMH M ACTPOPU3MKH.

Otanbl pa3BuUTUsA acTpoHOMuUHU. llpuknanHOe M MHPOBO33PEHUECKOE
3HaYeHUE AacTpOHOMUHU. [IpUMEHHMOCTh 3aKOHOB (U3UKH Al OOBSICHEHUS
OPUPOABLI KOCMHYECKHX OOBEKTOB.

Metoabl acTpOHOMHYECKUX HcciaenoBaHui. COBpEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PaINOTENECKOIbI, BHEaTMOC(hepHasi aCTpOHOMUSL.

Bup 3B€3qH0or0 HebOa. Co3Be3ausi, sipkue 3BE37bl, MJIAHETHI, UX BUIUMOE
JBUKEHUE.

ConHeuHas cucreMa.

Connue. ConHeuHas akTUBHOCTh. McTounuk sHepruu ConHua u 3BE31.

3BE31bI, MX OCHOBHBIE XapaKTEPHUCTHKHU. JlMarpamma «CHEKTpaJIbHbIN
KJIACC — CBETUMOCTB». 3BE3/bl TJIABHOW IOCJIEI0BATEIbHOCTH. 3aBHCHMOCTD
«Macca — CBETUMOCTBY» JUIs 3BE3] IIIABHOW IOCIIEIOBATEIBHOCTH. BHyTpeHHEe
ctpoeHue 3BE311. CoBpeMEHHBIE MPEICTABICHUS O MPOUCXOKIACHUHN U 3BOJIOLIMH
ConHua u 3BE311. DTarbl )KU3HU 3BE3.

Muneunstii [IyTe — Hama [Mamaktuka. [lonoxenune u aBwxenue ConaHua B
lNanaktuke. Tumnsl ramaktuk. Paguoramaktvku u kBasapbl. UEpHbIE ABIPHI B
ANpax TATAKTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O6ma. PazGeranue
ranakTuk. Teopus bonsmoro B3peiBa. PenukroBoe nsinyyeHue.

Macmrabnas crpykrypa Beenennoit. MeTaranakruka.

Hepeménnsie mpo0iaemMbl aCTPOHOMHH.

Yuenuueckue naonwoenus.

HaOnronenuss  3BE3aHOrO0  HebOa  HEBOOPYKEHHBIM  TJIa30M  C
VCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX INPUIIOKEHUN IS ONPEACIICHUSA TOJIOKEHUS
HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
NOJTYIIApUs U APKHUE 3BE3IBIL.

HaGmronenuss B Tteneckon JIyHbI, IUTaHET, TYMaHHOCTEH M 3BE3IHBIX
CKOIUICHUU.



Pu3nyecKuil NPaKTUKYM.

CrocoObl  u3MepeHus: (U3MUECKUX BEIMYMH C  HUCIOJIb30BAaHUEM
AQHAJIOTOBBIX U IHU(PPOBBIX H3MEPHUTEIBHBIX MPUOOPOB M KOMIIBIOTEPHBIX
JAaTYNKOBBIX cHUCTEM. AOCONIOTHBIE W  OTHOCUTENIbHBIE TMOrPEUIHOCTH
u3MepeHnit pusndeckux BennunH. OleHKa rpaHull MOTPEIIHOCTEH.

[IpoBenneHrEe KOCBEHHBIX WM3MEPEHHM, MCCIEAOBAHUN 3aBUCUMOCTEN
¢u3nyecKux BEIMYMH, MPOBEPKa MPEAJIOKEHHBIX Tumnore3 (BeIOOp U3 pador,
ONMCAHHBIX B TEMAaTHYECKUX pazjenax «YUYEHHMYECKHMH 3KCIEPHMEHT,
1abopaTopHbIE padOThI, MPAKTUKYM).

O0o001maronIee NOBTOPEHHUE.

OO6oOmenne W cucTeMaTh3alus  COACpP)KAHUS  pas3lielioB  Kypca
«Mexanukay, «MonexkyispHas busnka 151 TEPMOJVUHAMHUKAY,
«DnekTpoauHamukay, «Konxebanus u BoJHbBDY, «OCHOBBI ClieIMAIbHONW TEOPUH
oTHOCUTENbHOCTHY», «KBaHTOBast (¢u3uka», «IJIEMEHTHl acCTPOHOMHH H
acTpoU3UKm».

Ponp Qusukm u acTpoHOMHUM B 3KOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIbHOW M ASTHYECKOW cdepax IesTEIbHOCTH YeNOBEKa, pOJib U MECTO
GU3MKK ¥ acCTPOHOMHHM B COBPEMEHHOM HAay4YHOM KapTHHE MHpa, 3HAUCHHE
ONMCATENIbHOM, CHCTEMAaTH3UPYIOIIEH, OOBACHUTENBHON M IMPOTHOCTHYECKOM
byHKIM (QU3HUecKoil Teopuu, poiib (PU3NYECKOW TeOopHH B (HOPMUPOBAHUU
OpEICTaBICHUNH O (U3MYECKOM KapTUHE MHpa, MECTO (PU3MYECKON KapTHUHBI
MUpa B OOILIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O
IpUpPOJIE.

Me:xnpeamMeTHbie CBSA3M.

Wzyyenne kypca ¢usukun yriayonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3EH C
KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOrpapuu U TEXHOJIOTHH.

MeosicnpeOmemnvle NOHAMUA, CEA3AHHBLIE C UYYEHUEM MEHO0008
HAYYHO20 NO3HaHuUA: SBICHUE, HAay4YHBbIH (akT, TUNOTe3a, (QPU3NIecKas
BEJIMYMHA, 3aKOH, TEOpHus, HaOIIOJEHHE, HKCIIEPUMEHT, MOJEIUPOBAHUE,
MOJIE€NIb, U3MEPEHHE, MOTPEIIHOCTH H3MEPEHUM, HU3MEPUTENbHBIE MPUOOPHI,
uudponas madbopaTopusi.

Mamemamuxka: penmieHUE CUCTEMBl YPAaBHEHUH. TpPUTrOHOMETPUYECKHE
(byHKIHIH: CUHYC, KOCHHYC, TaHT'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPHUYECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMU HA OCH KOOPJAHHAT,
CIOKeHHE BEKTOpoB. I[lpousBoanbie »3ieMeHTapHBIX QyHKIU. [IpuzHaku
noo0us TPEYroJbHUKOB, OMpEENICHNE IJIOMAAN IUIOCKUX (GUryp u o0béma
TEIl.

Buonozusa: snektpuyueckue SIBICHUS B KUBOW IpUpPOJIE, KojieOaTelbHbIE
JBIKEHUS B JKMBOM NIPHUPOAE, 3KOJOTMUYECKHE PHCKUM IpPU MPOHU3BOACTBE
DIIEKTPOIHEPTUH, DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpenpl,
yJIbTPa3BYKOBasl JMATHOCTHUKA B MEAMIIMHE, ONTHYECKHUE SBICHHS B KXUBOU
IpUpPOJIE.

Xumusa: CTpOEHHE AaTOMOB M MOJEKYJ, KpPHUCTAJIMYECKas CTPyKTypa
TBEPABIX TN, MEXaHU3Mbl O00pa30BaHUS KPUCTAUIMUECKON  PpEHIETKH,
CIIEKTPAJIbHBIN AHAJIN3.

I'eocpaghusn: marnutHble TIONIOCA 3€MIIM, 3QJIEKH MArHUTHBIX PV,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHUE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIeKTpoBUTaTeNb SIKoOU, TeHepaTop NEPEMEHHOT0 TOKa, MHAYKIIMOHHAS 11eYb,
JUHUAWA  DJIEKTpOIlepenad, JJEKTPOABHUraTelb, panap, pPaauoNpUEMHUK,



TEJIEBU30p, aHTeHHa, Tene@oH, CBY-neub, ynbTpa3BykoBas IOUArHOCTUKAa B
TEXHHKE, MPOCKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA, COJHEYHas Oarapes,
CIIyTHUKOBBIE IPUEMHHKH, ANEPHAsSI DHEPTETUKA U DKOJIOTHYECKUE ACIEKTHI €€
pa3BUTHSL.



[NTAHUPYEMBIE PE3VJIBTATbBI OCBOEHHA IIPOTPAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA30OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHHUS YueOHOTro mnpeamera «DuU3UKa»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTH M CIOCOOHOCTh  OOyYarommxcs
PYKOBOACTBOBATbCSL  C)OPMHUPOBAHHOM BHYTPCHHEH IIO3HLUCH JIHYHOCTH,
CHCTEMOH LEHHOCTHBIX OPUEHTAlWi, MO3UTUBHBIX BHYTPCHHHX YOCKICHHIA,
COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUCKOTO OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JIEITEJIbHOCTH B TMPOLIECCEe
peanu3aluu OCHOBHBIX HAIPAaBICHUI BOCHUTATEIBLHOM AESTEIBHOCTH, B TOM
YUCJIE B YaCTH:
rPa’KIAHCKOT0 BOCTIUTAHMS:

e Cc(OpMUPOBAHHOCTh TPAKJAHCKONW TIO3UIMU OOYYAOIMIETOCS  Kak

AKTUBHOTO U OTBETCTBEHHOI'O YJIEHA POCCUIICKOrO OOIIECTRA;

e TMPUHATUE TPATUIUOHHBIX OOIIECYETOBEYECKUX TyMAaHUCTHUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCT B  HHTEpecax
TPOKIAHCKOTO  OOIMIecTBa, yYacTBOBaTh B  CAaMOYIPaBJICHUU B
00pa3oBaTeabHON OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C COLUMAIBHBIMH WHCTUTYTAMU B
COOTBETCTBHH C WX (QYHKIIUSIMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM €SI TENHHOCTH.

NaTPUOTUYECKOT0 BOCIIMTAHUSA:

e Cc(OpMUPOBAHHOCTH  POCCHMCKON  TPaXKTAHCKOWM  HIACHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE  OTHOIIEHHME K  TOCYJapCTBEHHBIM  CHUMBOJAM,
JTOCTIKEHUSIM POCCUHCKUX YUEHBIX B 00J1acT (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTh OIICHMBAaTh CHUTyalldi0 W MOPUHUMATh OCO3HAHHBIE
pelleHus, OPUEHTHUPYSACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B JIEATEIILHOCTH YYEHOTO;

e OCO3HAHUE JUYHOTO BKJIa/Ja B IOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

3CTETHYECKOr0 BOCTIMTAHUSA:

e DOCTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYasi ACTETUKY HAy4dYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPY/IOBOI0 BOCIIUTAHMS:

e HWHTEpPEC K Pa3nuuHbIM cepam mpodeccCHOHATHHOW AESITEIBHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (DM3WKOW M TEXHUKOW, YMEHHE COBEpIIAThH
OCO3HaHHBIA BBIOOp Oyaymie mnpodeccuu U pean30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TJIaHbI;

e TOTOBHOCTHh W CIIOCOOHOCTh K OOpa30BaHUI0O W CaMOOOpPA30BAHUIO B
obnactu GU3NKK HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTHYECKOT0 BOCIIUTAHMS:

e c(hopmupoBaHHOCTH AKOJIOTHYECKOHN KYJbTYPBbI, OCO3HAHHE
100aJbHOIO XapaKTepa SKOJIOTMYECKUX MpooIieM;

e IUIAHUPOBAHWE W OCYILECTBICHHUE JEWCTBHM B OKPYXKAIOILICH Cpeae Ha
OCHOBE 3HAHUA LIEJIEH YCTOMYNBOTO PAa3BUTHS YETIOBEUECTBA;



pacIIMpeHre OMbITa ACITEILHOCTH YKOJIOTHIECKON HAIIPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH TI0 (PU3UKe.

HCHHOCTH HAYYHOI'O ITIO3HAHUSA:

chOpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3UUECKON HAYKH,

OCO3HAHUE LICHHOCTH HAYYHOM JEATENIbHOCTH, TOTOBHOCTH B IIPOLIECCE
U3ydeHUs] (U3UKU OCYIIECTBISITH MPOCKTHYIO M HMCCICIOBATEIHCKYIO
JEATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAIbHBIE Y4eOHbIe 1eHCTBUSA
ba3oBble j1oruyeckue 1efcTBUA:

CaMOCTOSITENTFHO  (POPMYJHPOBATh U AaKTyaJU3UpPOBaTh MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEINATh LENIN AeATENbHOCTH, 3a/1aBaTh NapaMeTpbl U KPUTEPUU UX
JOCTHKEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH W TMPOTHUBOPEUYUS B paccMaTpHUBAEMBIX
(bu3nYECKUX SABICHUSX;

pa3pabarblBaTh IUIAH pEIICHHS NOpoOJeMbl C Y4Y4ETOM aHaau3a
UMEIOINXCS MaTEPUAIIBHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIBHOCTh, OLIEHHBaTh COOTBETCTBUE
pPE3yNbTATOB LIEJSIM, OLIEHUBATh PUCKU MOCIIEICTBUNA J€ATEIbHOCTH;
KOOPAMHHUPOBATh M BBIMOJIHATH pabOTy B YCJIOBHSX PpEaIbHOTO,
BUPTYAJIbHOI'O 1 KOMOMHUPOBAHHOI'O B3aUMOJICHCTBHS;

pa3BUBaTh KpPEAaTUBHOE MBIILIEHUE MPU PELHIEHUM KU3HEHHBIX
npobiem.

Ba3oBnlie ucciienoBarejbLCKue 1eHCTBUA:

BJIAJETh HAYYHOM TEPMHUHOJIOTMEH, KIIOYEBBIMH MOHATUSAMH U
MeTOoJaMH (PU3NYECKON HAYKHU;

BJIAJETh HABbIKAMH  YYEOHO-UCCIEAOBATENBCKOW M NPOEKTHOU
JeSITeIbHOCTH B 00JIacTU (PU3UKU, CIIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY TOHMCKY METOJOB peIleHUs 3anad (U3NYECKOTO
COJIEp>KaHMsl, IPUMEHEHHIO PAa3IMYHbIX METOA0B IMO3HAHMUS;

BJIAJECTh BUAAMM JI€ATEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIIpEeTaliy, MpPeoO0pa3OBaHUI0O M NPUMEHEHUI0 B PAa3IMYHBIX
y4eOHBIX CUTYalUsAX, B TOM YHCIIE MPU CO3AAHUU YUEOHBIX MPOECKTOB B
obnactu GU3KKH;

BBISIBJISITh IPUYUHHO-CIIEICTBEHHBIE CBSA3M U aKTyaJIU3UpOBaTh 3aJady,
BBIIBUTaThb THUIOTE3Y €€ pEelIeHus, HAXOAUTh AapryMEHThl s
JTOKA3aTelbCTBA CBOMX YTBEpPXKICHWH, 3aJaBaTb MapaMmeTpbl U
KPUTEPHUU PELLIEHUS;

aHAJIM3UPOBATh IOJIYYEHHBIE B XOJ€ PEIICHMS 3aJa4yd Pe3yJbTaThl,
KPUTUYECKA  OLEHMBaTh WX  JOCTOBEPHOCTh, IPOTHO3HPOBATH
VU3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYJIMPOBaTh COOCTBEHHBIE 33]1a4yd B 00pa30BATEIbHOMN
JeSITeIbHOCTH, B TOM YHUCIIEe IPU U3YYCHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;
YMETh MEPEHOCUTh 3HaHHS MO (HU3UKE B MPAKTUUYECKYIO O0JIacTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;



BBIJIBUT'aTh HOBBIE MWJIEH, NpENJaraTb OPHUIMHAJIbHBIE MOAXOABl M
pelLIeHus;
CTaBUTh MPOOJEMBl W 337aud, JIONYCKAIOIIHE aJIbTEpHATUBHbBIE
pEILIECHHUS.

Pabora ¢ unpopmanmeit:

BJaJeTh ~ HABbIKAMU  MOJydeHus  uHpopMauuu  (HU3HUECKOTO
CONEpKAaHMWsI W3 WMCTOYHHKOB PA3HBIX THIIOB, CaMOCTOSTEIBHO
OCYILECTBJISITh IIOMCK, AHAJIW3, CHUCTEMATU3ALMI0O W HMHTEPHPETALUIO
uHGOpPMAIUU Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALINH;

UCIIOJIB30BaTh CpeACTBAa MH(POPMALMOHHBIX M KOMMYHHKalMOHHBIX
TEXHOJOTUA B pEUIEHUHM KOTHUTUBHBIX, KOMMYHHUKAaTHBHBIX U
OpPTraHM3alMOHHBIX 3a7ad C COOJIIOJIEHHEM TpPeOOBAHUN HPTrOHOMUKHU,
TEXHUKHA O€30MacHOCTH, TMTMEHBI, PECYpCOCOEpEekKEHUs, MPABOBBIX U
THUYECKUX HOPM, HOPM MH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COACPKAHMS B PA3TUYHBIX (popmarax c
y4€TOM Ha3HAYeHHUA HHPOpPMAIMM M IEJIEBOM ayAWTOpUH, BbIOMpas
ONTUMANIbHYIO (DOPMY IPEICTABICHUS U BU3YyATU3AIIHH.

KoMMmyHHMKAaTHBHBIE YHMBeEpPCaIbHbIe YUeOHbIe 1eliCTBUSA:

OCYIIECTBIATh OOLICHHE Ha YpoKax (U3MKM U BO BHEYPOUHOMH
NEeSATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallMd W CMST4YaTh
KOH(JIUKTHI;

pa3BEPHYTO M  JIOTUYHO M3Jaratb CBOK TOYKY 3pEHHA C
VCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  MCHOJB30BaTh  MPEUMYINECTBA  KOMaHJIHONM U
WHIMBHUIYaJIbHON paboTHI;

BbIOMpaTh TEMaTHUKy W METOJbl COBMECTHBIX JACUCTBUUA C Y4ETOM
OOLIMX UHTEPECOB U BO3MOKHOCTEW KaXKJI0TO WIEHA KOJUIEKTUBA;
OPUHUMATh LEIM COBMECTHON JESATENbHOCTH, OPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh JEUCTBHUS IO €€ JOCTHKEHUIO: COCTABJIATH ILJIaH
NEUCTBUM, pPACOpencssATh pPOJM C YYETOM MHEHUMM YYaCTHHUKOB,
00CYyX1aTh Pe3yabTaThl COBMECTHOUM pabOTHI;

OLICHMBAaTh KAYECTBO CBOEIr0 BKJIAJA M KaXK/I0I'0 YYaCTHUKA KOMAaH]IbI B
o0l pe3yJsbTat o pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaraTb HOBBIE MPOEKTHI, OLEHUBATh WJEU C IMO3HMIHMH HOBU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISITh NTO3UTUBHOE CTPATETMYECKOE IMMOBEJACHUE B Pa3IMYHBIX
CUTyallUsiX, TMpPOSIBIATH TBOPYECTBO U  BOOOpaK€HUE,  OBITH
VWHULMATUBHBIM.

PeryisiTuBHBIC YHUBEpCAJIbHbIe y4eOHbIE 1eiCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYUIIECTBIISATh IMO3HABATEIbHYIO JEATEIbHOCTh B
o0acTu (PU3MKM W aCTPOHOMHH, BBISBIISITE MPOOJEMBbI, CTaBUTh HU
dbopMyIMpOoBaTh COOCTBEHHBIC 3a1a4H;

CaMOCTOSITEJIbHO  COCTaBJSATh  IJIAH  PEHIEHUsT  PacyETHBIX U
Ka4eCTBEHHBIX 3a7a4, IUIaH BBINOJHCHHS IPAKTHYCCKOW pPaOOTHI ¢
y4€TOM HMMEIONIUXCS  PECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;



paclIMpATh paMKH y4eOHOro IMpeAMETa Ha OCHOBE JIMYHBIX
MPEANOYTCHUM;

JieNaTh OCO3HAHHBIM BBIOOp, ApryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHUE;

OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

cioco0cTBOBaTh ()OPMUPOBAHUIO U MPOSBICHUIO SPYIUINH B 00JIaCTU
($u3MKH, TOCTOSIHHO MOBBIIIATH CBOW 00Pa30BATEIbHBIA U KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTpOJIL, AMOIMOHAJILHbIN UHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHTYalMsiM, BHOCHUTb KOPPEKTHBBI B
JEATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BIIQJICTh HABBIKAMH II03HABAaTEIbLHOM pe(dIeKCHH KaK OCO3HAHUS
COBEPIIAEMBIX JICMCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB
1 OCHOBaAHUI;

WCIIOJIB30BaTh TPUEMBI PEeIICKCUU NJisi OICHKHM CHUTYaIlllH, BBIOOpa
BEPHOT'O PELICHHUS;

YMETh OLCHHBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELICHHS I10 WX
CHIDKEHUIO;

MIPUHUMATh MOTHBBI M apryMEHTBHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIEATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEAOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTHBBI M apryMEHTBHI JIPYTUX IPU AHAIU3E PE3YJIbTATOB
JIEATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mporecce nocTxkeHNs] JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPaAMMBI 110
busnke UIsI ypOBHA CpemHero oOmiero oOpa3oBaHusl y OOyYarOIIMXCS
COBEpIICHCTBYETCS ~ OSMOIMOHAJBHBIA  HMHTEJUIEKT,  IPEANoJararomun
c(OpPMHUPOBAHHOCTD:

CaMOCO3HAaHMS,  BKJIIOYAIOLIEr0  CIHOCOOHOCTh  IOHMMAaTh  CBOE
YMOLIMOHAJIBHOE  COCTOSIHME, BUJETh  HANpAaBICHUS  Pa3BUTHUSA
COOCTBEHHOM AMOIMOHANILHOM c(pepbl, OBITh YBEPEHHBIM B ce0€;
CaMOpEryJIMPOBaHMUs,  BKIIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHUE
OPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHUE, CIIOCOOHOCTh
aJaTHPOBAaTBCA K OMOLMOHAJIBHBIM HW3MEHEHUSM U  MPOSIBIATh
TMOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKJIIOYAIOIIEH CTPEMJIEHHE K JIOCTHXKEHHIO
eI U yCHexy, ONTHUMHM3M, WHULIMATUBHOCTh, YMEHHE JEHCTBOBATb,
UCXOJISl U3 CBOUX BO3MOXKHOCTEH;

AMIATUH, BKIIOYAIOMIEH CHOCOOHOCTh IOHMMATh 3MOLMOHAIBHOE
COCTOSIHUE JPYTHUX, YYUTBIBATh €ro IPH OCYIIECTBIECHUU OOLIEHUS,
CIIOCOOHOCTh K COUYBCTBHIO M COIIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH BBICTPAMBATh
OTHOULIEHUS! C APYTMMH JIFOJbMH, 3a00TUTHCS, MPOSIBIATH HUHTEPEC U
pasperniaTh KOH(JIUKTHI.

[TPEAMETHBIE PE3VJIbTATHI

K xoniy oOydenusi B 10 knacce npeIMeTHbIC Pe3yJbTaThl HA YTIyOJIEHHOM
YPOBHE JOJIKHBI OTPa)KaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHHUI:



NOHUMAaTh pPOJb (U3UKK B HKOHOMHUYECKOM, TEXHOJOTHYECKOH,
HKOJIOTMYECKOM, COLMAIbHOM M 3THUYECKOM cdepax aesaTeNbHOCTH
YelioBeKa, PoJib U MECTO (PU3MKM B COBPEMEHHOM Hay4YHOW KapTHUHE
MHpA, 3HAYCHUE OIMCATEIbHOM, CUCTEMATU3HUPYIOLIEH,
OOBSICHUTENTFHOM U MPOTHOCTUYECKON (PyHKUIMN (PU3NUECKON TEOPUHU —
MEXaHUKH, MOJEKYJSIpHOM (QU3UKM W  TEPMOJMHAMMKH, POJIb
¢busndeckoil Teopuu B (HOPMHUPOBAHUN TPEICTABICHUN O (pr3myeckoit
KapTUHE MUDA;

pasnuyarh YCJOBHS NPUMEHHMOCTH MOJEICH (QU3MYECKHX Tel M
IPOLECCOB (SIBJICHUH): MHEpLMAIbHAs CHCTEMa OTCYETa, abCOJIOTHO
TBEpIOE TEJIO, MaTepualbHasg TOYKA, PAaBHOYCKOPEHHOE [BH)KCHHE,
cBOOOHOE TajzeHue, abCOoMOTHO ympyras aedopmarnusi, aOCOTIOTHO
yOopyroe # aOCOJIOTHO HEYNpPYyroe CTOJKHOBEHUS, MOJEIN rasa,
KUIAKOCTH W TBEPAOTrO (KPUCTAUIMYECKOr0) TeENa, HACAIBbHBIA ras,
TOYEYHBIN 3apsif, OMHOPOIHOE IIEKTPUUECKOE MOJIE;

pa3nuyaTh yciaoBUs (TpaHHIIbI, 00JIACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TIOHUMATh BCEOOIINIT XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHNYEHHOCTH UCIOJIBb30BAHUS YACTHBIX 3AKOHOB;

aHAM3UPOBaTh U OOBSACHATH MEXAHWYECKHE MPOIECCHl U SBIICHUS,
UCIIONBb3Ysl ~ OCHOBHBIE  TIOJIOKEHHSIT W 3aKOHbl  MEXAHUKH
(OTHOCHUTENHHOCTh MEXAaHMYECKOTO JIBIKEHUS, (POPMYyIIbl KHHEMATHKU
PaBHOYCKOPEHHOI'O  JBWKEHHUs, mpeoOpa3zoBanus [lamwies  ais
CKOPOCTM M  IIepeMelleHus, 3akoHbl  HproTroHa,  mpuHOMI
OTHOCHUTEJIBHOCTH [ anmiies, 3aKOH BCEMHMPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHUsI UMITYJIbCA U MEXAaHUYECKOM 3HEPIUH, CBSI3b PAOOTHI CUIIbI
C U3MEHEHHMEM MEXaHUYECKOM DHEPIUH, YCIOBUS PABHOBECHS TBEPIOTO
Tena), NPy ATOM HCIOJIb30BATh MATEMATHYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh  YCJIOBUSA  NPUMEHUMOCTH  (U3HYECKUX  3aKOHOB:
npeobpazoBanuii ['anuies, BTOporo m TpeThero 3akoHOB HbroToOHa,
3aKOHOB COXPAHEHUS HMIIYJIbCA M MEXAaHWYECKOM JHEPIrUM, 3aKOHA
BCEMUPHOT'O TATOTCHUS;

aHAIM3UPOBaTh U OOBSACHATH TEIUIOBBIE IHPOLECCHl W  SBJICHUS,
UCIIONB3yss OCHOBHbIE ToJIokeHHss MKT U 3aKOHBI MOJIEKYJSIPHOU
Gu3MK ¥ TEPMOAMHAMUKH (CBSI3b JaBIEHUS HICAIBHOTO Tra3a co
CPEIHENM  KUHETHYECKOM DHEpPruerd  TEIUIOBOTO  JBWXKEHHA U
KOHILICHTPALIMEN €ro MOJIEKYJ, CBS3b TEMIEPATypbl BELIECTBA CO
CpeOHE KUHETHYECKOW DHEPruel TEIUIOBOTO JBMKECHHUS €ro YacTHIl,
CBA3b JABJICHUs HJCAIBHOIO ra3a ¢ KOHLEHTPALMEH MOJIEKYJ U €ro
TeMIeparypou, ypaBHeHne MenaeneeBa—Kitanenpona, nepBblid 3aKOH
TEPMOJIMHAMHUKY, 3aKOH COXPaHEHHUs SHEPIUU B TEIUIOBBIX MPOLECCAX),
IPpU OTOM MCIOJIB30BATH MATEMATUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3plBaTb YCIOBHs NPUMEHHMOCTH YypaBHeHus1 MenneneeBa—
Knaneitpona;

AHAIM3UPOBATh W OOBICHATH DJIEKTPUUYECKUE SIBICHUS, HCIONIb3YS
OCHOBHBIE  TIOJOKEHUS M  3aKOHBl  DJIEKTPOJAMHAMHUKUA  (3aKOH
COXPAHEHHM AIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, TOTEHIMAIbHOCTD
ANEKTPOCTATUYECKOTO IO, NMPUHLIMI CYNEPHO3ULIMHN IIEKTPUUECKUX
IIOJIEM, ITPU 3TOM YyKa3blBas YCJIOBHs NPUMEHUMOCTH 3akoHa KyiioHa, a
TaK)K€ MPAKTUYECKH BAYKHBIE COOTHOILIEHHUA: 3aKOHBI OMa ISl yJacTKa
LHENU U JUI1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH J[koymsa—JIeHna,
npasuia Kupxroda, 3akonsr dapajes ais 31eKTPoan3a);



OMUCHIBaTh (PU3UYECKUE MPOLECCHl U SIBJICHUS, UCIOIb3Yys BEJIUYUHBIL:
NEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI Tell,
cuia, MOMEHT CWIbl, [JaBJ€HUE, [OTECHUHAIbHAS  SHEPrus,
KMHETHYECKasi DJHEprus, MEXaHW4eckas »>SHeprus, padoTa CHIIbI,
LEHTPOCTPEMUTENBHOE YCKOPEHHE, CHIIA TSKECTH, CUja YIPYTOCTH,
CWJIa TPEHHUs, MOILIHOCTb, DHEPrusl B3aUMOJACHCTBUSA Tena ¢ 3eMIER
BOMM3M €€ TOBEPXHOCTH, DHEPrusl ynpyrou aedopMaruul MNPy KUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAsI TeMIlepaTrypa Tena, padora B
TEPMOJIMHAMUKE, BHYTPEHHSS OJHEPrusl MACAIBHOIO OJHOATOMHOI'O
ra3za, paboTa HIEaJbHOIO Ta3a, OTHOCUTENbHAs BJIAXKHOCTh BO31yXa,
KII[I waeanpHOro TEIUIOBOTO JBUTATENsA; JJIEKTPUUYECKOE IIOJE,
HaMpsHKEHHOCTh  AJIEKTPUYECKOrO  TMOJs, HANpsDKEHHOCTh  MOJIA
TOYEYHOTO 3apsja WIM 3apsDKEHHOro Iapa B BakKyyMeé U B
JTURJIEKTPUKE, MOTEHUMAN AJIEKTPOCTaTUYECKOIO MOJsA, pPa3HOCTh
NOTEHIMAJIOB, AJIEKTPOJABMKYIIAsl CWIA, CHJAa TOKAa, HaNpsHKEHHE,
MOIIIHOCTh TOKa, 3JIEKTPUYECKass €MKOCTh IUIOCKOIO KOHJIEHCATopa,
CONPOTHUBJIEHUE YYACTKa LEMH C MOCIEI0BATEIbHBIM U MMAPATIEIbHBIM
COCIMHEHWEM  pPE3UCTOPOB,  DHEPrus  BJIEKTPUYECKOTO IO
KOHJIEHCATOPa;

OOBSICHATH  OCOOCHHOCTH  MPOTEKaHUs  (UINYECKUX  SBIICHHIA:
MEXaHUYECKOE JIB)KEHHE, TEIJIOBOE JIBH)KEHHE 4YacTUI[ BEIIECTBA,
TEIUIOBOE  paBHOBecue, OpOyHOBCKOe  JBIXKeHHe, auddysus,
UCIIapeHUe, KUIIEHUE W KOHIEHCAlus, IUIABJICHHE U KpHUCTAJUIM3aLus,
HaIpaBJIEHHOCTh TEeIUIoNepeaauH, ANEKTpU3aLUs TEN,
HKBUINOTEHLIHAIBHOCTh TOBEPXHOCTH 3aPsHKEHHOIO MPOBOIHUKA;
IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUUHHBI
OT JIpyrol C UCIOJb30BAHUEM TMPSIMBIX M3MEPEHHI, MpHU STOM
KOHCTPYUPOBATh YCTaHOBKY, (DUKCHPOBATHh PE3YJIbTATHI MOTYYEHHOM
3aBUCUMOCTH (U3MYECKNX BEIMYUH B BHIE TpaduKOB C Y4ETOM
aOCOJIOTHBIX IMOTPEUIHOCTEM W3MEPEHM, Jenarb BBIBOJABI IO
pe3ynbTaTam HCCIIEOBAaHUS;

MPOBOJIUTh KOCBEHHBbIE M3MEpPEHUS (PU3UYECKUX BEJIMYMH, MPU STOM
BBIOWPATh ONTUMAJILHBIN METO/ M3MEPEHUs, OIEHUBATh a0COTIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOJAUTh  OMBITHI O MPOBEPKE MPEATIOKEHHONM  TUIOTE3bI:
IUIAHUPOBATH JKCIIEPUMEHT, coOupaThb AKCIIEPUMEHTAJIbHYIO
YCTaHOBKY, aHAIM3UPOBATH MOJYUYEHHBIE PE3YyJIbTAThI U JIEJIaTh BHIBOJI O
CTaTyce NPeIIOKEHHON TUITOTE3BI;

coOmonate  mpaBwia  0€30MacHOro  TpyJa HpU  MPOBENECHUU
UCCIIEIOBAaHUIM B paMKax ydeOHOro HKCHEPHUMEHTa, MpPaKTHKymMa U
y4eOHO-UCCIIEIOBATENbCKOM M NPOEKTHOW  JEATEIBHOCTH  C
UCIIOJIb30BAHUEM  H3MEPHUTENBHBIX YCTPOMCTB U  JAOOPATOPHOIO
000py10BaHUS;

peliaTe pacy€THBIE 3aa4yd C SIBHO 3aJaHHOM M HESBHO 3aJlaHHOU
(bu3znyecKoil MOJENbI0: HA OCHOBAaHUU aHAIN3a YCIOBHsSI OOOCHOBBIBAThH
BEIOOp (DM3WYECKON MOJenu, OTBEYAIOIIeH TpeOOBaHUAM 3ajayH,
OPUMEHSATh  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH H TIOCTYJaTh
¢usnyecKkux TEOpUH MpPU HUCHOIH30BAHUM MATEMAaTHYECKHUX METOJIOB
pelieHus] 3a1ad, MPOBOAMUTH pAacyEThl HA OCHOBAaHUU HMEIOIIHMXCSA
JAHHBIX, AHAJM3UPOBaTh pE3YyJbTaThbl M KOPPEKTHUPOBATH METO]IbI
pelieHus ¢ Y4ETOM MOJIYYEHHBIX pPe3yJIbTaTOB;



penath KadeCTBEHHBIC 3a7adyM, TPeOyIomue MPUMEHEHUS 3HAHWUN W3
pa3HBIX pa3feNoB Kypca (U3WKHA, a TaKKe HWHTETpAlliy 3HAHUU W3
IpYyTUX TPEIMETOB €CTECTBEHHO-HAYYHOI'O0 IIMKJIA: BBICTPAMBaTh
JIOTUYECKYIO LIETIOYKY PACCYKICHUM C ONMOPOM HA U3YUYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHUS,

UCIIOIb30BaTh TEOPETUYECKUE 3HAHUA MJisi OOBSICHEHUS OCHOBHBIX
NPUHLIUNOB  PabOThl  WM3MEPUTEIBHBIX MIPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJOTMYECKUX TPOLECCOB;

MPUBOJUTH TMPUMEPHl BKJIaJa POCCUMCKUX U 3apyOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPY KAIOIIETO
MUpa, B Pa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATH W OLEHHMBATh  MOCIEACTBUSL  OBITOBOM U
MPOU3BOJACTBEHHOW  JEATEIIBHOCTH  YEJIOBEKa,  CBA3AHHOM  C
(bU3HYEeCKUMU TIPOIIECCaMHU, ¢ TIO3UIUN IKOJIOTHYECKON 0€30MMacHOCTH,
MPEICTABJICHUN O PalMOHAIBHOM MPUPOJOIOIb30BAHMUN, a TaKKe
pPa3yMHOM HCIIOJIb30BaHUU JIOCTHKEHHII HAayKM W TEXHOJOTHM ISt
JATbHEUIIIETO Pa3BUTHS YEJIOBEUECKOTO O0IIECTBA;

MPUMEHSTH Pa3IMIHbIE CTIOCOOBI PabOTHI ¢ MHpOpMaNUel (PU3NIECKOTO
CONIEp)KaHMsSI C WCIOJIb30BAaHUEM COBPEMEHHBIX WH()OPMAITMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCTOIH30BaTh COBPEMEHHbBIE NH()OPMAITMOHHBIC
TEXHOJIOTUU JUISl TIOMCKA, MepepadOTKU W TPEAbSBICHUS Y4yeOHOU M
HAy4YHO-TIOMYJISIPHOM uHbopMaIy, CTPYKTYypHUpPOBaHUS u
UHTEpIpeTanud  WHGOpPMAIMK,  TMOTYYEHHOM W3  Pa3IWYHBIX
HMCTOYHUKOB, KPUTUYECKH AHAIM3UPOBATH MOJYy4aeMyl HHQPOPMAIIUIO
Y OLCHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE HMMEIOIIUXCS 3HAHWM,
TaK ¥ Ha OCHOBE aHaJu3a UCTOYHHKA UHPOpMAIUK;

NpOSIBIISAT ~ OpPraHU3allMOHHBIE W IO3HABATEIbHBIE  YMEHUS
CaMOCTOSITEJILHOTO MPUOOPETEHUs] HOBBIX 3HAHUW B  MpolEecce
BBITIOJTHEHUS MMPOEKTHBIX U Y4EOHO-UCCIIEIOBATEIbCKUX PadOT;
paboTaTh B TpYIE C HUCHOJHEHHEM Pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBAaTh ~ pabOTy  TPYMIbBI,  PAIlMOHAIBHO  PacHpenessiTh
NEATEeIbHOCTh B HECTAaHAAPTHBIX CHUTYallMsIX, aJEKBAaTHO OILICHUBATH
BKJIAJ] KQXJOTO U3 YYaCTHUKOB I'PYMIIBI B PEIIEHUE PACCMATPUBAEMOMN
POOIEeMBI;

MPOSIBJISITH MOTHUBAITMIO K Oyaymed mpodecCHoHambHOM AesITeTbHOCTH
0 CTIEHAIBHOCTSM (PH3UKO-TEXHHYECKOTO MPOhUIIS.

K konmy obyuenus B 11 Knacce mipenMeTHbIE pe3yJbTaThl Ha yriyOa&éHHOM
YPOBHE JIOJKHBI OTpaxaThb C(POPMHUPOBAHHOCT y O0YUAIOIINUXCS YMEHUI:

NOHUMAaTh pPOJb (U3UKK B HSKOHOMHUYECKOM, TEXHOJOTHYECKOH,
COLMATbHON W STHUYECKOU cepax NesATENbHOCTH 4YEJIOBEKa, POJib U
MeCTO (U3UKH B COBPEMEHHOM HAyyHOM KapTHHE MHpa, pPOJb
aCTPOHOMMM B IPAKTHYECKOM IEATEIBHOCTH YEJIOBEKA M AAIbHEHIIEM

Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HA4YECHUE OIMCATEIbHOM,
CHUCTEMAaTU3UPYIOIIEH, OOBICHUTENFHON U MPOrHOCTUYECKON (HYyHKIIUI
¢usznyeckol TEOpUM — SICKTPOAMHAMUKH, CHEIHATBbHON TEOpUHU

OTHOCHTEIIPHOCTH, KBAaHTOBOH (PU3HMKH, pOb (DH3UYSCKOM TCOpHH B
(GhOopMUPOBAaHUH TIPEJCTABICHUN O (PU3MUECKON KapTHHE MHpPA, MECTO
dbu3nueckoil KapTUHBI MHpa B O0mIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEACTABICHUNA O TPUPO/IE;



pa3nuyaTh YCIOBUS TNPUMEHHUMOCTH Mofened (u3ndeckux Tea u
IIPOLIECCOB (SIBJEHUI): OJHOPOJHOE 3JJIEKTPUUECKOE M OJHOPOJHOE
MarHuTHOE IIOJISl, TapMOHHUYECKHE KOJeOaHUs, MaTeMaTH4YeCKUI
MasiTHUK, UACAIbHBIA MPYXKUHHBIA MasiTHUK, FAPMOHUYECKUE BOJIHBI,
UCaNbHBIA KoJeOaTenbHbId KOHTYp, TOHKas JUH3a, MOJEJe atoma,
aTOMHOTO fAJIpa U KBAaHTOBOM MOJIETIHN CBETA;

pasnu4arh yCIOBHS (TPaHHIIBI, 00JACTH) MPUMEHUMOCTH (PU3HUECKHUX
3aKOHOB, TTOHUMATh BCEOOIINIT XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATH U OOBACHATH 3JIEKTPOMArHUTHBIE IPOLIECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHHMSI M 3aKOHBI 3JEKTPOJAMHAMHUKU U
CHEUAIbHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOrO 3apsaa, cwia Awmmepa, cuna JlopeHua, 3akoH
NIEKTPOMAarHUTHOM  WMHAyKuuu, mnpaswio JleHma, cBsa3p  OJC
CAMOMHIYKIIMM B 3JEMEHTE 3JIEKTPUYECKOW LENU CO CKOPOCTHIO
U3MEHEHUs]  CHJIbl  TOKa, IOCTYJaThl  CHEUUAIbHOM  TEopuu
OTHOCHUTEJIbHOCTH DUHIIITEIHA);

aHAIM3UPOBaTh W OOBSCHATH KBAHTOBBIE IMPOLIECCHl U  SBIICHUS,
UCTIONb3YSl TOJIOKEHUsI KBAaHTOBOM (M3uKHU (ypaBHEHHE OWHINTEHHA
s gorodddekra, MepBbI W BTOPOl mocTynatel bopa, mpuHLHUI
COOTHOILIEHHs Heonpeaen€HHocTen ['eli3eHOepra, 3aKOHbI COXPAHEHUS
3apsI0BOT0 U MAaCCOBOT'0O YKCEI U SHEPTUHU B SIACPHBIX PEAKIMIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONHCHIBATH (PU3UUECKUE MPOLECCHl U SIBICHUS, UCIONb3YSl BEJIHYMHBIL:
HaNpsHKEHHOCTh ANEKTPUYECKOTO oJIA, NOTEHINAI
AIIEKTPOCTATUYECKOTO oJIA, Pa3HOCTh MOTEHIUAJIOB,
IIEKTPOABIKYILAS CHJIA, WHAYKIUS MAarHUTHOTO MOJs, MarHUTHBIN
NOTOK, cwia Awmnepa, HWHAYKTHBHOCTb, 3JIEKTPOABWXKYILIAs CHJIA
CAaMOMHJYKIIMM, 3HEPrusi MarHUTHOIO TOJII IPOBOJHUKA C TOKOM,
PEJSITUBUCTCKAA ~ UMITYJIBC, TIOJHAs JHEPrus, SHEPrus IOKOs
CBOOOJIHOM YaCTHUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO U
3apsa SApa, SHEPTUs CBSI3U Apa;

OOBSICHATH  OCOOCHHOCTH  MPOTEKaHUsA  (UINYECKUX  SBIICHHIA:
IIEKTPOMAarHuTHas UHIYKLWS, CaMOMHIYKIIHS, pE30HaHC,
uHTepdepeHys. BOJIH, AU(pakuus, JUCTEpPCUsi, MOJHOE BHYTPEHHEE
oTpaxenue, Gotodnekrpudeckuii 3pdekt (pororddexr), ampda- u
Oeta-pacnaabl A1ep, raMMa-U3JIydeHue SAep, (pU3ndecKue MPUHLUIIBI
CHEKTPAJIBHOIO aHAJIM3a U PabOTHI Jla3epa;

ONPENENSTh HAIPABICHUE MHAYKIIMM MAarHUTHOTO MOJIS MPOBOJHHKA C
TOKOM, criibl Amnepa u cuisl JlopeHua;

CTPOUTh HM300pa)K€HUE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM, TOHKOMN
JIMH30H, U paCCYUTHIBATh €r0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOIOJIAralolye aCTPOHOMHUYECKHUE MTOHATHUS, TEOPUH U
3aKOHBI JUISl aHaMW3a MW OOBSICHEHHS (PU3HYECKHUX IPOIECCOB,
IPOUCXOMAIINX B 3BE3/1aX, B 3BE3HBIX CUCTEMAX, B MEXKTaJaKTUYECKON
cpelie; IBUKEHUSI HEOECHBIX TeJ, IBOJIIOLMH 3BE31 U BeeneHHoli;
IPOBOAUTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH C
UCIIOJIb30BAaHUEM IMPSAMBIX HM3MEPEHUI, NPHU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpPOBAaTh pe3yJbTaThl MOJYyUYEHHOW 3aBUCHMOCTHU
¢u3nyecKux BENMYUH B BHUAE TpapUKOB € Y4YETOM aOCOITIOTHBIX



MOTPEIIHOCTE  M3MEpPEHWH, [I€JIaTh BBIBOABI IO  pe3yjbTaraM
VICCIICIOBAHUS;

MPOBOJIUTh KOCBEHHBbIE M3MEpPEHUS (PU3UYECKUX BEJIMYMH, MPU STOM
BBEIOWPATh ONTUMAJILHBIN METOI N3MEPEHUsI, OIEHUBATh A0COTIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPECHUM;
MPOBOJUTH  OMNBITBI IO NPOBEPKE MPEIIOKEHHOW  THIIOTE3BI:
IJIAHUPOBATh JKCIIEPUMEHT, cooupath AKCIIEPUMEHTAIBHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOJIYUYCHHBIE PE3YJIbTATHI U IEIATh BHIBOJ O
CTaTyce MPeIJIOKEHHON TUITOTE3bI;

ONMCHIBATH METO/IbI IMOJYYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
coOmonate  mpaBwia  0€30MacHOro  TpyJa HpU  NPOBENECHUU
WCCJICIOBAaHUI B paMKaxX yd4eOHOTO 3KCIEPUMEHTa, MPaKTUKyMa |
y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOM  JEATENbHOCTH  C
UCIIOJIb30BAaHUEM HU3MEPUTENBHBIX YCTPOHUCTB U  J1aDOPaTOPHOIO
000py10BaHUS;

pemarh pacy€THBIC 3aJladd C SIBHO 3aJaHHOW M HESIBHO 3aJIaHHOMN
(bu3uYecKoil MOJENBIO: HA OCHOBAHWH aHANM3a YCJIOBHS BBIOMpATh
(dbu3rYecKrue MOJIEeNU, OTBEYANIINEe TPEOOBAHUSAM 3a/layu, TPUMEHSTh
(hOopMyJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIAThl (DU3UIECKUX TCOPUI
IIPU HCHOJIb30BAHUM MATEMaTHUYECKUX METOJOB PEIICHUS 3a]ad,
MPOBOJNUTh  PAacU€Tbl HAa  OCHOBAaHWUM  HMMEKOIIUMXCA  JAHHBIX,
AHAIIN3UPOBATH PE3YIbTATBl U KOPPEKTUPOBATH METOABI PEUICHHS C
YYETOM IMOJYYEHHBIX PE3YJIbTATOB;

penath KadeCTBEHHBIC 3a7adyM, TPeOyromue MpPUMEHEHUs 3HAHUU W3
pa3HBIX pa3feNnoB Kypca (U3WKHA, a TaKKe HWHTETpAlliyd 3HAHUU W3
IPYyTUX TPEIMETOB €CTECTBEHHO-HAYyYHOI'O0 IIMKJIA: BBICTPAMBaTh
JOTUYECKYIO LIETIOYKY PACCYKICHUM C ONMOPOM HA U3YUYCHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SIBIICHUS,

UCIIOIb30BaTh TEOPETUYECKUE 3HAHUA MJisi OOBSICHEHUS OCHOBHBIX
NPUHIUNOB  PabOThl  WM3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB ¥ TEXHOJOTMYECKUX MTPOLECCOB;

NPUBOJUTH TMPUMEPHl BKJIaJa POCCUMCKUX U 3apyO€kKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPY KAIOIIETO
MHpPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUU;

aHAJIM3UPOBATH W OLEHHMBATh  MOCIEICTBUSL  OBITOBOM U
MPOU3BOJACTBEHHOW  JEATEIBHOCTH  YEJIOBEKa,  CBA3AHHOM  C
(bU3HYEeCKUMU TIPOIIECCaMHU, ¢ TIO3UIUN IKOJIOTHYECKON 0€30MMacHOCTH,
MPEICTABJICHUN O PalMOHAIBHOM MPUPOJIOINOIb30BAHUN, a TaKKe
pPasyMHOM UCIIOJIb30BAHUN JOCTHUKECHUM HAYKH W TEXHOJIOTHM IS
JATbHEUIIIETO Pa3BUTHS YEJIOBEUECKOTO O0IIECTBA;

NPUMEHATDH Pa3IMYHbIE CIIOCOOBI PabOTHI ¢ HH(pOpManHen HU3MIECKOro
CONIEp)KaHMsSI C MCIOJIb30BAaHUEM COBPEMEHHBIX WH()OPMAITMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCTIOIH30BaTh COBPEMEHHbBIE NH(DOPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, MepepadOTKU W TPEAbSBICHUS Y4yeOHOU M
Hay4YHO-IIOIYJISIPHOU uHbOopMaIy, CTPYKTYpPHUPOBAHUSA u
UHTEpTIpeTanui  WHGOpPMAIMH,  TMOTYYEHHOM W3  Pa3IWYHBIX
MCTOYHUKOB, KPUTHYCCKH AHAIU3HPOBATH MOIyYaEMYI0 HH(OPMALIUIO
Y OLCHUBATH €€ JOCTOBEPHOCTh KaK HA OCHOBE HMMEIOIIUXCS 3HAHWM,
TaK ¥ Ha OCHOBE aHaJu3a UCTOYHHKA UHPOpMAIUK;



OpOSIBIISITh ~ OpraHU3allMOHHBIE W TIO3HaBaTeJIbHBIE  YMEHUS
CaMOCTOSITEIFHOTO  MPUOOPETeHHs HOBBIX 3HAHUW B  Ipolecce
BBITMIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX PaboT;
paGoTaTh B TpyNme C UCHOJHEHHEM Pa3IWYHBIX COLUATIBHBIX POJIEH,
IUIAHUPOBAaTh ~ pabOTy  TPYMIbl,  palHOHAIBHO  paclpeAessiTh
JeSITeIbHOCTh B HECTAHIAPTHBIX CHUTYalUsAX, aJeKBATHO OLIEHUBATH
BKJIAJ KQXXJI0OTO M3 yYaCTHUKOB TPYMIIBI B PELICHUE paccMaTpUBAeMOM
po0JieMbl;

IpOSIBIISITH MOTHBALIMIO K Oyaymie npodeccuoHalIbHON NeATeIbHOCTH
M0 CIIEUATBHOCTSIM (PU3UKO-TEXHUIECKOTO MPOduIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne KoaudecTBO 9acoB
HanmenoBanue pa3ieioB U TeM DJIeKTPOHHBIE (HH(PPOBHIE)
n/ KoHTpoJbHbIe IIpakTHyeckne
NPOrpaMmblI Bcero o0pa3oBaTebHbIE PeCypChbl
n padoThI padoThI
Pasnea 1. HAYUYHBIA METO/I IO3HAHWSA ITPUPO/IbI
11 Hayunslii MeTOZ O3HAHUSA 6 bubnuoreka IIOK
' IPUPOABI https://m.edsoo.ru/f16b68d7
Wroro no pazneny 6
Paszpnen 2. MEXAHUKA
bubmuorexa [JOK
21| Kunewatiia 10 1 https://m_edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Huramiica 10 https://m.edsoo.ru/f16b68d7
" bubnuotexa [JOK
2:3 Cratuia TBEpAOTO T2 > ! https://m.edsoo.ru/f16b68d7
but6mmoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXaHUKE 10 1 https://m.cdsoo.ru/f16b68d7
Uroro no pazneny 35
Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA
OcHoBBI
3.1 MOJIEKYJISIPHOKHHETHYECKON 15 1 Bubmiorexa LIOK
' YIp https://m.edsoo.ru/f16b68d7
Teopuun




39 Tepmonunamuka. TerioBbie 20 i bu6nuoreka [JOK
' MaIlluHbI https://m.edsoo.ru/f16b68d7
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 14 1 bu6mmoreka [IOK
' Da30BbIe NEPEXOIBI https://m.edsoo.ru/f16b68d7
Uroro no pazneny 49

Paszpnen 4. JIEKTPOIMHAMUKA

bu6mmoreka [IOK
4.1 DEKTPHILCKOE M071e 24 ! https://m.edso0.ru/f16b68d7
. . bubnuorexa [JOK
4.2 IToCTOAHHBIN JIEKTPUUYECKHIT TOK 24 1 https-//m.edsoo.ru/fl 6b68d7
43 T 6 but6mmoreka [{OK
' QI B PAsTITIHBIX cpeaax https://m.edso0.ru/f16b68d7
Uroro no pazneny 54

Paznen 5. DU3HUECKHUIN MPAKTUKYM

. bubmmoreka [JOK
31| DusHIeCKHi MpaKTHKyM 16 16 https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 16
bu6nuoreka [JOK
Pe3epBHOE Bpems 10

https://m.edsoo.ru/f16b68d7

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOT'PAMME 170 8 16




11 KITACC

Ne
n/n

Haumenosanue
pa3aeyioB U TeM
NMporpamMmblI

KoauuyecTBo yacoB

Bcero

KoHnTpoibHble
padoThI

IIpakTHYecKkue
padoThbI

duekTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE Pecypchl

Paznea 1. JIEKTPOJANHAMUKA

bu6nuoreka [JOK
1.1 M
ATHITTHOC TOTe 14 https://m.edso0o.ru/39859ef1
12 DneKTpoMarHuTHas 13 i bubnnoreka [JOK
' WHIYKIUS https://m.edso0o.ru/39859ef1
Uroro no pazaeny 27

Pazpnen 2. KOJIEBAHUA U BOJIHBI

21 MexaHn4decKue 10 bu6nuoreka [JOK
’ KoJieOaHus https://m.edso0.ru/39859¢f1
29 DNeKTpOMarHuTHbIE 15 bubnnorexa [JOK
’ KoJieOaHus https://m.edso0.ru/39859¢f1
Mexannueckue 1
2.3 3JIEKTPOMAarHUTHBIE 10 1 bubmorera [JOK
) p https://m.eds00.1ru/39859¢f1
BOJIHBI
bu6mmoreka [IOK
2.4 Onrika 25 I https://m.edso00.ru/39859¢f1
Wroro no pazneny 60

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuoser CTO

5

1

bu6nuoreka [JOK




https://m.edso0.ru/39859¢f1

Uroro no pazgeny 5
Pa3nen 4. KBAHTOBAS ®U3HUKA
41 Kopnyckynsipao- 15 bubnuorexa [JOK
’ BOJIHOBOM JTyaiu3M https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
4.2 Duszuka atoma > https://m.edso00.ru/39859¢f1
®du3uKa aTOMHOTO si7Ipa
4.3 U DJIEeMEHTapHBIX 5 bubmorexa HOK
’ P https://m.edsoo.ru/39859ef1
JACTHIL
Uroro no pazaeny 25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DEeMEHTHI aCTPOHOMUY 12 bubmmoteka [{IOK
’ U acTpOpU3UKI https://m.eds00.ru/39859¢f1
Hroro no pasaeny 12

Pasznen 6. PU3HUYECKHAN MPAKTUKYM

6.1 duznueckui 16 16 bubmuoreka [JOK
’ MPAKTUKYM https://m.edsoo.ru/39859¢f1
Uroro no pazneny 16

Paznea 7. OBOBIIAIOILIEE TIOBTOPEHHUE

7.1

CucreMaTusanus u
00001EeHne
IPEIMETHOTO

15

bu6nuoreka [JOK
https://m.edsoo.ru/39859¢f1




COJIEp’KaHUs U OIbITa
NeSITEIbHOCTH,
MpUOOPETEHHOTO TIPH
U3Y4YEHHH Kypca
¢uzukm 10 - 11

KJIaCCOB
Uroro no pazgeny 15
bubmuoreka [JOK
Pe3epBHOE Bpems 10 https://m.eds00.1ru/39859¢f1
OBHLIEE KOJIMYECTBO
170 16

YACOB I10 ITPOTPAMME




ITOYPOYHOE INTAHUPOBAHMUE

10 KUIACC
Ne KoumnuecTBo yacos DJIEeKTPOHHbIE
Hara uudposbie
Tema ypoka KonTtposbHbie IIpakTnyeckue
n/ Bcero U3y4eHust o0pazoBaTe/bHbIE
padoThI padoThI
n pecypcsl
but6mmoreka [JOK

dusnka — pyHAaMeHTaIbHas HayKa

1 1 https://m.edsoo.ru/1beef3
0 IIpUpoAe 46
Hayunblil MeToA TO3HAHUS U bubnuorexa IIOK
2 METO/JTBI UCCIICIOBAHUS (PUINIECKUX 1 https://m.edsoo.ru/3a7fde
ABJICHHUI 29
DKCIEPUMEHT U TEOPHsl B MPoOIlecce bu6muoreka [JOK
3 no3HaHus npupoasl. Habmoaenue 1 https://m.edsoo.ru/34c49
U DKCTICPUMEHT B (PU3HKE 931
bubnuorexa [JOK
CrniocoOrl n3mepeHust GU3NIECKUX
4 P ¢ 1 https://m.edsoo.ru/ca2def
BEITMYUH
03
AOComI0THAS U OTHOCHTEILHAS bubnunoreka [IOK
5 MOTPELIHOCTH U3MEPEHUI 1 https://m.edsoo.ru/7f18fd
(pHU3NYECKUX BETUUHH a3
MonenupoBanue B ¢pusuke. Poib n
MeCTO (PM3HKHU B POPMUPOBAHUHU bubnmnoreka [JOK
6 COBPEMEHHOM HAYYHON KapTUHBI 1 https://m.edsoo.ru/eabbd

MHpa, B IPAKTUYECKON
NEeITEILHOCTH JIIOJIEN

edl




Mexannueckoe IBUKEHUE.
Cucrema orcuera.

bu6nunoreka [IOK

7 OTHOCUTENHHOCTh MEXaHUUYECKOTO https://m.edsoo.ru/e9a52f
nekeHus. [Ipsimas u obpatHas 02
3a/1a9 MEXaHUKHI
Pannyc-BekTop maTepualbHON
TOYKH, €T0 IIPOEKIIUU Ha OCU but6mmoreka [JOK

8 KoopauHat. Tpaekropus. https://m.edsoo.ru/30a10
[Tepememenune. Cxopocts. Ux 8a5
MPOEKIIUU HA OCH KOOPAMHAT
PaBHOMEpHOE IIPAMOJIMHEWHOE

bu6mmoreka [JOK

9 nBkenue. I'paduueckoe OIUII/ICB.HI/IG hitps://m.odsoo.rw/89ba7
PaBHOMEPHOTO MPSIMOJIMHEMHOTO 190
JIBUKCHHUSI
CnoxxeHue nepeMenieHui u bubmorexa [IOK

10 . https://m.edsoo.ru/761d1
cKkopocrtei. Pemenue 3agau Saa
HepaBHomepHOE ABUKEHHUE.
MrHaoBeHHast CKOPOCTb. bu6mmoreka [{JOK

11 Yckopenue. [Ipsmonuueiinoe https://m.edsoo.ru/a9954
JBUKEHHE C TIOCTOSTHHBIM 9a7
YCKOpEHUEM
['padmueckoe onrcanue Bu6muoreka [IOK

12 IPSIMOJIMHEMHOTO JIBUKEHHUSI C https://m.edsoo.ru/b7560
MOCTOSTHHBIM YCKOPEHUEM bbf

13 CBoOopaHoe majieHue. Y CKopeHue bubnmoreka [JOK
CcBOOOIHOTO IMaJECHUS. 3aBUCUMOCTD https://m.edsoo.ru/f7381




KOOpJMHAT, CKOPOCTH, YCKOPEHUS
OT BPEMEHH U UX IpaPUKu

09¢

JIBm>xeHue Tesna, OpOIIEHHOTO MO/

bubnunoreka [JOK

14 https://m.edsoo.ru/71cbb
YIJIOM K TOPU30HTY
4f5
KpuBonuneliHoe 1BHKEHUE.
JIBM>KeHUE 10 OKPYKHOCTH.
. bubmuoreka [JOK
VYrnoBas v IUHEITHAS CKOPOCTb.

15 https://m.eds00.ru/33196
ITepuon u yacroTa. fhe
LlenTpocTpeMHUTENIBHOE U TIOJIHOE T
YCKOpEHHUE

but6mmoreka [IOK
KonTponbHas pabota mo Teme
16 | " https://m.edsoo.ru/1242f
Kunematuka
32e
IIepsslif 3ak0H HproTOHA.
WHepuuanpHble CUCTEMBI OTCUETA. bubnuorexa LIOK

17 [IpyuHIAII OTHOCUTENBHOCTH https://m.edsoo.ru/5a9%¢4
lanunes. HennepuumanbHbie a64
CHUCTEMBI OTCYETA

. bubnunoreka [JOK
Cuna. PaBHOIEHCTBYIOIIIAS CHTIA.

18 . https://m.edsoo.ru/141d3

Bropoii 3akon HeroTona. Macca 337
N N bu6mmoreka [JOK
Bzaumopeiictue ten. Tpernit

19 https://m.edsoo.ru/57dba

3akoH HproToHa
505

20 [IpuHun cyneprno3uuuu Cuil. bubmuoreka [IOK

Pemienue 3aga4 Ha NpUMEHEHUE https://m.edsoo.ru/bdf99




3ak0oHOB HeroTOHA

7fb

3akoH BCCMUPHOT'O TATOTCHUA.

bu6mmoreka [JOK

21 OKBUBaJIEHTHOCTb IPABUTALIMOHHON https://m.edsoo.ru/9aba2
Y UHEPTHOW MaccChl b0a
Cuiia TSKECTH U YCKOPEHUE Bubmaorexa LIOK
22 yerop https://m.edso0.ru/22757
CBOOOIHOTO MMaJEHUS
26
JIBmkeHre HeOECHBIX TeJl U UX
WCKYCCTBEHHBIX CIIYTHUKOB Bubmiorexa LIOK
23 y Y ' https://m.edsoo.ru/1 1abfa
IlepBast kocMU4eCKasi CKOPOCTb. 0a
3akonbl Kemnepa o
bubmuoreka [JOK
Cunna ynpyrocta. 3akoH I'yka. Bec
24 yupy y https://m.edsoo.ru/0ae2¢c
TeIa ds4
C bubnunoreka [IOK
una Tpenus. [Ipupona u BUIBI CHl
https://m.edsoo.ru/1fa864
)5 TpeHus. JIBuxeHue B 5KUIKOCTU U 9
Fase ¢ yHCTOM CHIIBI https://m.edsoo.ru/2¢cb29
CONPOTHUBIICHUS CPEbI 676
bubnunoreka [IOK
Hasnenue. I'napocrarnueckoe
26 https://m.edsoo.ru/a28aa
nasnenue. Cuna Apxumena
7ad
AOGCOTIOTHO TBEPAOE TEIO. brbmaoTexa LIOK
27 IlocTynarenpHoe U BpalllaTeIILHOE Brbmaorexa LIOK
y p https://m.edsoo.ru/2b95d
JBUKEHUE TBEPIOTrO Telia
STe
28 MOMEHT CUJIBI OTHOCUTEJIBHO OCH bubnunoreka [IOK




BpaIlicHU. IIneyo cuasl

https://m.edsoo.ru/653d3
459

CrnosxeHue cuil, NPUIOKEHHBIX K
TBepaoMy Teny. LleHTp Tsmkectn

bubmuoreka [JOK

29 https://m.edsoo.ru/9aa79
Tena. Y ClIoBUs pABHOBECHS 27d
TBEpJOro Tena. Buabl paBHOBECUSA T
but6mmoreka [JOK
30 Pemenue 3amau https://m.edsoo.ru/dclcaa
c0
KonTponbHast padbora no teme bu6nuoreka [IOK
31 "lunamuka. CtaTuka TBEpAOIro https://m.edsoo.ru/9f5a57
Tena” 4c
HNMnynsc MaTepuanbHOU TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOUEK. bu6muoreka [JOK
32 Ilentp macc cucremMsl https://m.edsoo.ru/4bb82
MaTepHalbHBIX Touek. Teopema o 94b
JBUKEHUH LIEHTPA Macc
HNMnynec cumsl 1 U3BMEHEHUE bu6muoreka [{IOK
33 MMITyJIbCa TeJla. 3aKOH COXPAaHEHUS https://m.edsoo.ru/13f0a2
umnyJibca. PeakTuBHOE OBMKEHHE 21
MoOMEHT uMITyJIbCa MaTepUATbLHOMN
bubmuoreka [JOK
touku. [IpencraBnenue o
34 https://m.edsoo.ru/d6532
COXpaHEHUH MOMEHTA UMITyJIbCa B b0
LEHTPAJIbHBIX IOJISIX T
but6mmoreka [JOK
35 Pemenue 3amau https://m.edsoo.ru/f7706

de3




Pabora crnel Ha MaJiOM U Ha
KOHCYHOM HepeMCHICHI/II/I.

bubnuoreka [JOK

36 https://m.eds00.1ru/91397
I'paduueckoe npencraBieHue 47
paboThl cuibl. MOIIHOCTD CHITBI T
Kunernueckas sneprus. Teopema bu6mmoreka [IOK
37 00 M3MEHEHUN KUHETHYECKOU https://m.edsoo.ru/9a5e2
SHEPrUU MAaTEPUAIBHON TOYKHU e74
[MoTennuansHbBIC U
but6mmoreka [JOK
HETMIOTEHI[UATBHBIE CHIIBL.
38 https://m.edsoo.ru/554baf
[TorenunaneHas sHeprus. Bropas o
KOCMHYECKasi CKOPOCTh T
TpeTbs KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMOTEHIMATBEHBIX
. bu6mmoreka [IOK
CHWJI C U3MEHEHUEM MEXaHUYEeCKOU
39 https://m.edsoo.ru/f57b4de
SHEPTUU CHCTEMBI TeJl. 3aKOH o1
COXPAHEHUS MEXAHUYECKOU _
SHEPTUU
Yupyrue u Heynpyrue
bu6mmoreka [IOK
CTOJKHOBEHUS. Y paBHEHUE
40 . https://m.edsoo.ru/f30143
Bepuymnu 11 uneanbHON b6
JKHUIKOCTH T
bu6mmoreka [JOK
KonTponbHas pabota mo Teme
41 " " https://m.edsoo.ru/474e7
3aKOHBI COXpaHEHUSI B MEXaHUKE oda
Pa3BuTHe npeacraBiaeHuii o bubmuoreka [IOK
42 npupoe TermioThl. OCHOBHEBIE https://m.edsoo.ru/b0ad4

nosioxeHuss MKT. udbdysus.

45f




bpoyHoBckoe nBuxkeHHE

Crpoenue ra3000pa3HbIX, )KUIKUX

U TBEPIBIX TEJI. XapaKTe Brbmorexa LIOK
43 p - 4P . p https://m.edsoo.ru/c44d0
JIBIKCHUS M B3aMOJICHCTBUS e
YaCTHI] BEIECTBA o
Macca u pa3Mepbl MOJIEKY T bu6nuoreka [JOK
44 (aromoB). KonruecTBo BemiecTna. https://m.edsoo.ru/c5b72
[TocTostHHas ABoraapo ab7
Temneparypa. TemaoBoe bubmmorexa TIOK
45 patypa. https://m.edso0.ru/0070d
paBHoBecue. [lIkana Lenscus 493
bubmuoreka [JOK
46 Pemenue 3ama4 https://m.edsoo.ru/1531a
bas
bubnunoreka [IOK
47 WneannHbrii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/1deb2
367
YpaBuenue MeHnieneena- bubmorexa OK
48 . https://m.edsoo.ru/8d12¢
Knaneiipona. Pemenue 3agau 18
bubnunoreka [JOK
AGcomoTHas TemnepaTypa. 3akoH
49 https://m.edsoo.ru/14¢02
HanpToHa
dif
N3onporieccrl B ueaaibHOM rase ¢ bu6mmoreka [{JOK
50 MMOCTOSSHHBIM KOJTUYE€CTBOM https://m.eds00.ru/68878
BEIIECTBA ds1
51 I'padmueckoe npexncraBieHue bubnuoreka LIOK




U30IPOIIECCOB: U30TEpMa, U30X0pa,
n3o00apa

https://m.edsoo.ru/13443
27b

bubnunoreka [JOK
52 OcHoBHOe ypaBHeHHe MKT https://m.edsoo.ru/c8094
721
but6mmoreka [JOK
53 Pemenue 3amau https://m.edsoo.ru/10265
a05
CBs13b a0CONMIOTHON TEMIIEPaTyphl
TEPMOJIMHAMUYECKON CUCTEMBI CO
54 N N N https://m.edsoo.ru/
CpeIHEe KHHETUYECKOMN IHepruei 38af875
MOCTYTATEIHLHOTO TEIIIOBOTO
IBYOKEHUS €€ YaCTHIl
O0600611eHre U cucTeMaTU3alus buGmmorexa LIOK
55 . " " https:/m.edsoo.ru/09d12
3HaHui no Teme "OcHoBbl MKT £d8
but6mmoreka [JOK
KonrtponsHas pabora o teme
56 | " https://m.edsoo.ru/13ada
OcHoBbl MKT
d59
TepmoanHaMHuueckas CUCTEMA.
3amanne BHEMIHUX ycmoBuit st T /1
cucTeMbl. BHenHue 1 BHYTpEHHHE bubnmoreka [JOK
57 napameTtpsl. [Tapamerpsr T /1 https://m.edsoo.ru/5f8d3
CHUCTEMBI KaK CpeJHUE 3HAYECHUS 8a3
BEJINYMH, OIKACHIBAIOIINX €€ Ha
MUKPOCKOIIUYECKOM YPOBHE
58 Hynesoe Hauano TepMOAMHAMUKH. bu6mumoreka [IOK




CamMonpou3BosibHas penaKcarus
TJI cuctemsl K TEMIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/8ec51
210

Mogens uaeanbHOro ra3a B bubnuoreka [JOK
59 TEPMOJIMHAMUKE. Y CIIOBUS https://m.edsoo.ru/29355
MIPUMEHUMOCTH 3TON MOJEIHN 001
VYpaBHenue Menpaeneena- bu6nuoreka IIOK
60 Krnaneiipona u BeIpaskeHue 1715 https://m.edsoo.ru/bal 17
BHYTPEHHEH SHEPruu 8d0
Bripaxkenue 111 BHyTpeHHEN
SHEPIUH OJHOATOMHOI'O bubmuoreka [{JOK
61 HUcaJIbHOI'O Ta3a. https://m.edsoo.ru/ac5cac
KBasucraruueckue u 15
HECTAaTUYECKUE MPOIIECCHI
DOnemeHTapHasi paboTa B
bubmuoreka [JOK
TepMoAHaMuKe. Brrancnenue
62 https://m.edsoo.ru/741d5
paboThl 1o rpaduKy mpoiecca Ha 738
pV-nuarpamme T
Tennonepenava kak croco6
. bubnunoreka [JOK
M3MEHEHUsl BHyTPEHHEH dHeprun
63 https://m.edsoo.ru/3d734
TJI cuctembl 6€3 COBEPIICHHS 561
paboThI T
bu6mmoreka [JOK
KonBekuus, TermionpoBoHOCTb,
64 https://m.edsoo.ru/157b5
U3Iy4YeHUe
4cd
65 Konn4aecTBO TEMIOTHI. bubnuoreka [JOK

TemnoéMkocTs Tena. Y nenbHas u

https://m.edsoo.ru/7ba67




MOJIApHAs TEMIOEMKOCTH
BEILECTBA. Y JIeNIbHAS TEIUIOTA
CTrOpaHus TOTUIABA

55

Pacuér konuyecTBa TEIIIOTHI IpH

bubnunoreka [JOK

66 https://m.edsoo.ru/1db5a
TerIonepeaye
dde
bu6mmoreka [JOK
[TonsTre 06 aqnabaTHOM mporiecce.
67 . https://m.edsoo.ru/d8098
[TepBblit 3aKOH TEPMOAMHAMUKH -
KonuuecTBo TemnoTs! u pabora Kak bubnmnoreka [JOK
68 MEpbl U3MEHEHUSI BHYTPEHHEN https://m.edsoo.ru/b047a
sHepruu T/I cuctemsl lcd
BTopoii 3aKk0H TEpMOJIMHAMUKY JJIsI
but6mmoreka [JOK
PaBHOBECHBIX M HEPAaBHOBECHBIX
69 https://m.edsoo.ru/c6f4f4
nporeccoB. HeobpaTumocTs Y
IIPUPOJHBIX ITPOLIECCOB -
. bubnmnoreka [JOK
[IpuHUUIIBI AEUCTBUS TEIIOBBIX
70 https://m.edsoo.ru/2e945
mammH. KIT/]
513
MaxkcumansHoe 3Hauenue KI1J1. bubmmorexa TIOK
71 https://m.edsoo.ru/fe3857
[ukn Kapno
b9
bub6munoreka [JOK
72 Pemenue 3amau https://m.edsoo.ru/b3efal
8b
73 DKOJIOTUYECKHE aCTIEKThI bu6mmoreka [JOK

HCIIOJIBb30BaHM TCIIJIOBBIX

https://m.edsoo.ru/9867a




neurareieil. TemioBoe

aa7
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl T
bubnunoreka [JOK
74 Pemenue 3amau https://m.edsoo.ru/c8c¢70
432
O00011eHrEe U cCUCTEMAaTU3ALIH bubnuoreka [JOK
75 3HaHu# no TeMe ""TepMoauHaMuKa. https://m.edso0o.ru/28d62
TensoBble MamIMHB" b3f
KonTponbhas pabota no teme Bu6muoreka [IOK
76 "Tepmonnnamuka. Temnossie https://m.edsoo.ru/1b6e2
MaIIuHE" 6c5
[Tapoobpa3zoBanue 1 KOHAEHCAIMSL. bubmuoreka [JOK
77 Hcnapenne n xkunenue. Y neiapHas https://m.edsoo.ru/68e67
TEIUI0Ta MapooOpa30BaHUs 77
HaceimeHHbIe 1 HEHACHIICHHBIC
napbl. KauecTBeHHas: 3aBHCUMOCTH
TUTOTHOCTH U JIaBJICHUS
HACBIIICHHOTO TIapa OT bubmorexa TIOK
78 https://m.edsoo.ru/f5c17d
TEMIIEPATYPhI, UX HE3aBUCUMOCTh s
0T 00bEMa HACHIIIICHHOTO TIapa. o
3aBUCHUMOCTh TEMIIEPATyphl
KHTICHUS OT JABJICHUS B XKHUJIKOCTH
bu6mmoreka [JOK
BnaxxaocTs Bo3ayxa. AGCOMOTHAS I
79 https://m.edsoo.ru/30ebb
Y OTHOCHUTEJIbHAS BIAKHOCTD 79
bubnuorexa [JOK
80 Pewienue 3anau 1

https://m.edsoo.ru/18e95f




3

TBépnoe Teno. Kpucramnmueckue u

bu6mmoreka [JOK

81 amopdHbIe Tena. AHU30TPOIHS https://m.edsoo.ru/20a88
CBOWCTB KPHCTAJJIOB a03
[InaBnenue u KpucTamIU3aLusl. bu6muoreka [JOK
82 VY nenbHas TenoTa miaBJIeHuUs. https://m.edsoo.ru/6ee91
Cyb6numarnus e9f
edopmManuu TBEPIOTO TETA.
Aedop P bu6mmoreka [JOK
Pacrsoxenue u cxxarue. CaBur.
83 https://m.edsoo.ru/dalaa
Monyns Owra. I[lpenen ynpyrux b10
negopmanuit T
TennoBoe paclMpeHne KUIKOCTEN
R bubmuoreka [JOK
U TBEPIBIX Tell. AHTAPMOHHU3M
84 . https://m.edsoo.ru/7ba5e
TEIUIOBBIX KOJIeOaHUI YacTHIl P
BeIleCTBa ==
[IpeobpazoBanue 3HEprum B bu6morexa TIOK
&5 peobp p https://m.edso0.ru/97a06
(ha30BBIX TIEpexoaax
72
bubmuoreka [JOK
86 YpaBHEHUE TEIIOBOrO OanaHca https://m.edsoo.ru/ab152
11b
bubmuorexa [JOK
87 Pemenue 3anau https://m.edsoo.ru/8ab7f4
0d
[ToBepxHOCTHOE HATSKEHHE. bu6mumoreka [IOK
88 Kanwuisipasie sieienus. J{aBieHue https://m.edsoo.ru/b42f1f

o1 I/ICKpI/IBJ'IeHHOI\/'I IMOBEPXHOCTHIO

97




)kunkoctu. @opmyiia Jlammaca

O0001IeHrE U CUCTEMAaTU3 AU

3HaHMUMU 110 TeMe "ArperaTHble bubmorexa TIOK
&9 https://m.edsoo0.ru/0b525
cocTosiHuA BemecTa. Pa3oBbie 5
nepexosl" T
KonrtponbHas pabora o Teme bu6nuoreka IIOK
90 "ArperaTHbl€ COCTOSIHHSI BELLIECTBA. https://m.edsoo.ru/7dc2a
®da30BbIe IEPEXOBI" 739
DnexTpu3aus Ten u eé
MPOSIBJIICHUS. DJICKTPUUECKUI bu6mmoreka [IOK
91 3apsn. JlBa BUa SJIEKTPUYECKUX https://m.edsoo.ru/1aff44
3apsa0B. [IpoBogHUKY, 5f
JUDJIEKTPUKU U TOIYTIPOBOJHUKU
DJIeMEHTAPHBIN JIEKTPUIECKUIA bu6mmoreka [{JOK
92 3apsi. 3aKOH COXpaHEHUs https://m.edsoo.ru/f49afd
INEKTPUYECKOTO 3apsaa 24
BzaumonerictBre 3apsiioB. Bubmorexa IJOK
93 https://m.edsoo.ru/445b7
Toueunsle 3apsanel. 3akoH Kynona 746
bubnunoreka [JOK
https://m.edsoo.ru/6b87¢
94 Penrenue 3amau c5a
https://m.edsoo.ru/08fc19
be
Onexrpuueckoe noie. Ero bu6nuorexa IIOK
95 JICUCTBUE HA DJIEKTPUUYECKHUE https://m.edsoo.ru/05¢c6bf

3apsabl

al




Hanpssk€HHOCTB IIEKTPUYECKOTO
noJisi. [1poOusiit 3apsia. JIunun

bu6nunoreka [IOK

96 HaIPsKEHHOCTH JIEKTPUYECKOTO https://m.edsoo.ru/3dac6
nosist. OTHOPOIHOE IEKTPHUECKOE 957
nojue
[TorennmanpHOCTH
but6mmoreka [JOK
AJIEKTPOCTATUYECKOTO TTOJISL.
97 https://m.edsoo.ru/80021
Pa3nocth noTeHuMaNOB U 447
HapsOKEHUE -
[ToTennmanpHas SHEPTHs 3apsaa B
but6mmoreka [IOK
ANEKTPOCTATUYECKOM II0JIE.
98 https://m.edsoo.ru/af5fa3
[Torenuman 3J1eKTPOCTaTUYECKOT O ]9
noJis 89
CBs13b HaNPSKEHHOCTHU NOJIA U bu6nuoreka IIOK
99 Pa3HOCTHU NOTEHIMAJIOB JUIsS https://m.edsoo.ru/df7a68
ANEKTPOCTATHYECKOTO OIS 38
[IpuHnun cynepno3unun bubmmorexa [OK
100 Y . https:/m.edsoo.ru/Ocfeda
DIIEKTPUIECKHUX TOJIEH 6
bu6mmoreka [IOK
101 | Pemenue 3agau https://m.edsoo.ru/5a582
263
bubnunoreka [IOK
[Tone Toueunoro 3apsna. [Tome
102 . https://m.edso0.ru/b297b
PaBHOMEPHO 3apsKEHHON CephI 53
103 [Tone paBHOMEPHO 3apsKEHHOTO 110 bu6mmoreka [{JOK
00béMy mapa. [lose paBHOMEpHO https://m.edsoo.ru/f7a665




3apsHKEHHON OECKOHEYHOM

€C

MJIOCKOCTH
[IpoBogHMKY B bu6nuorexa IIOK
104 | »yeKTPOCTATUYECKOM IIOJIE. https://m.edsoo0.ru/32405
VYciioBue paBHOBECHS 3apsiOB eab
JIM3IIEKTPUKY U TIOTYTIPOBOIHHUKY B bubmmorexa LIOK
105 https://m.edsoo.ru/060eb
JIEKTPOCTATUICCKOM I10JIC
abs
Konzaencarop. 31ekTpo€MKOCTb Bu6muoreka [IOK
106 | xonaeHcaTopa. DIEKTPOEMKOCTh https://m.edsoo.ru/845b4
IJIOCKOTO KOHJEHCATOPa 73
[TapannensHOE COeIMHEHNE brbmorexa ITOK
107 https://m.edsoo.ru/d11e8
KOHJICHCATOPOB ce?
[TocnenoBarenbHOE COETMHEHNE bubmmorexa LIOK
108 https://m.edsoo.ru/1€992
KOHJICHCATOPOB 920
DHeprus 3apsHKEHHOTO bubmorexa HOK
109 https://m.edsoo.ru/73a34f
KOHJIEHCaTopa 18
bubnunoreka [JOK
https://m.edsoo.ru/5fb2ac
110 | Pemenwne 3amau b5
https://m.edsoo0.ru/27434
040
11 JBr>KeHue 3apsKeHHON YacTHIIbI B bu6mmoreka [JOK

OIHOPOJHOM JJICKTPHUYCCKOM I10JIC

https://m.edsoo.ru/8341d




bac

112 | Pemenne 3amau
O06001IeHre U CUCTEMaTU3 A bubnuorexa [JOK
113 | 3HaHuii no Teme "DnexkTpuyueckoe https://m.edsoo0.ru/57526
moJie" 03f
Kourponrnas pabora no teme bubmmorexa IIOK
114 | P P " https://m.edsoo.ru/cefe90
DNEeKTPUYECKOE T0JIe <9
Cuna toka. IToCcTOSHHBIN TOK. bubnunoreka [IOK
115 | VYcnoBus cymecTBoBaHUsA https://m.edsoo.ru/23331
MIOCTOSTHHOTO 3JIEKTPHYECKOTO TOKA 1b5
bubmuoreka [JOK
Nctounuku Toka. Hanpsioxenue u
116 https://m.edsoo.ru/0839a
SJ1C
115
3akon Oma JyIs y4acTKa IeIH bubmmorexa IIOK
117 Y ' https://m.edsoo.ru/f14£25
DIIEKTPUYECKOE COMPOTUBIICHUE lo
3aBUCHUMOCTh COIPOTUBIICHUS
OJHOPOIHOIO IMPOBOIHUKA OT €TI0 bubnnorexa LIOK
118 p p https://m.edsoo.ru/95fcdf
JUTHHBI ¥ TIOMIAIH TOTICPEIHOTO 51
CCUCHUS T
bubnuoreka [JOK
VY ienbHO€e CONPOTUBIICHUE
119 https://m.edsoo.ru/437f8
BellecTBa. Perenue 3agaq
300
[TocnenoBarenbHOE, MapaJIEIbHOE, bu6mmoreka [IOK
120 | cMemaHHOE COCAUHECHUE https://m.edsoo.ru/236f7e
POBOTHUKOB 07




Pacuér pa3zBeTBIEHHBIX

bubnunoreka [IOK

121 | oanextpuueckux ueneil. [Ipauna https://m.edsoo.ru/1794cf
Kupxroga 37
bubnunoreka [JOK
122 | Pemenue 3amau https://m.edsoo.ru/3881b
469
bu6mmoreka [JOK
PaGora snekTpudeckoro Toka.
123 https://m.edsoo.ru/a3605
3akon Jxoynsa —Jlenua
c5¢
bubnuoreka [JOK
124 | Pemenue 3amau https://m.eds00.ru/6761b
fof
MOIIHOCTB 2JIEKTPUYECKOTO TOKA. bu6mmoreka [IOK
125 | TemmoBas MOIIHOCTb, BEIACIICMAs https://m.eds00.ru/99750
Ha pPE3UCTOpe a6f
bu6mmoreka [JOK
126 | Pemrenne 3amau https://m.edsoo.ru/eb72fc
24
bubmuoreka [JOK
3J1C u BHyTpeHHEE COIPOTUBIICHIE
127 A yp P https://m.edsoo.ru/72d45
HCTOYHHKA TOKAa
3af
3akon OMa i1 OJIHOM Bubmaorexa LOK
128 . . https://m.edsoo.ru/22114
(3aMKHYTOM) 3JIEKTPUUECKON LIeTIH ofb
bu6mmoreka [JOK
129 | Pemenue 3amau https://m.eds00.ru/3580b

679




bubnuoreka [JOK

130 | MomHoCcTh HICTOYHHKA TOKA https://m.edsoo.ru/a0ae5
1d8
bu6mmoreka [JOK
131 | Kopotkoe 3aMbIKaHHe https://m.edsoo.ru/546f5
632
bu6mmoreka [IOK
KoHaeHcaTop B 1eN# MOCTOSHHOTO
132 https://m.eds00.ru/35368
TOKa
f3e
bubnunoreka [IOK
133 | Pemenwue 3amag https://m.edsoo.ru/4410c
ef0
Pemienne 3agay 1mo Teme bubmmorexa TIOK
134 | . . " https://m.edsoo.ru/a7340
[TocTOsTHHBINM PTEKTPUUYECKUNA TOK 29
bubmuoreka [JOK
Pemrenune 3agad mo teme
135 . . https://m.edsoo.ru/74426
[TocTOSsTHHBIN PTEKTPUIECKUNA TOK 1b8
Pemenue 3amad mo Teme Eubmorexa IIOK
136 | . . https://m.edsoo.ru/eb5d4
[TocTosTHHBIN PTEKTPUUYECKUN TOK 637
O06o001IeHNEe U CHCTEMAaTH3aIIHS bubmorexa [JOK
137 | 3maHmii no teme "IlocTosTHHBIN https://m.edsoo.ru/bfd7a0
AJIEKTPUICCKUN TOK" 50
bubmuoreka [JOK
KonTponbhas pabota no teme
138 https://m.edsoo.ru/1885d

"ITocTOSIHHBIN JIEKTPUUECKUH TOK"

dfl




QHGKTpI/I‘IeCKaﬂ MMPOBOAMMOCTD
Pa3IMIHBIX BCHICCTB.

bubnuoreka [JOK

139 N https://m.edsoo.ru/da794
DNeKTpUYeCKUil TOK B MeTaJuIax. 295
CBepXIIpOBOIUMOCTH -

DIIEKTPUUYECKHUM TOK B pacTBOpax u bu6mmoreka [IOK

140 | pacmiaBax 3JIEKTPOIUTOB. 3aKOHBI https://m.edsoo.ru/4b423

®Dapanes IS AIEKTPOIU3a 491
. bu6nmnoreka [HOK
DNEKTPUYECKUN TOK B rasax.
141 https://m.eds00.ru/92d92
[Inazma
f76
N but6mmoreka [{OK
DNEKTPUUECKUN TOK B BAaKyyMe.

142 https://m.edsoo.ru/2E+16
Bakyymubie mpubopbl 0
5 N bubmuorexa [JOK

JCKTPHYECKUAN TOK B
143 https://m.edsoo.ru/ab61c
TIOJTYTIIPOBOTHUKAX
660
but6mmoreka [JOK
144 | TlomynpoBOAHUKOBBIE IPUOOPHI https://m.edso0.ru/83622
200
145 | ®usmyeckuil NpakTUKyM IO TEME bub6mmoreka [IOK

"N3mepeHune cuibl ToKa U
HAIPSHKCHUS B TN TIOCTOSTHHOTO
TOKA MPH MTOMOIIIM aHAJOTOBBIX H
TU(POBBIX U3MEPUTEITBHBIX
npuOopoB" uiu "3HaAKOMCTBO C

1 dpoBoit 1abopaTtopueit mo
dbuzuke. [Ipumepsl n3mepeHus

https://m.edsoo.ru/5643e¢
as6




($u3nYECKUX BETUYMH IIPU IIOMOILU
KOMIIBIOTEPHBIX JaTYUKOB"

DuU3HUECKUN IIPAKTUKYM I10 TEME
"N3y4yeHne HepaBHOMEPHOIO

but6mmoreka [IOK

146 https://m.edsoo.ru/f6292f
JBUKEHMS C LIEJIbIO OIIPEAETICHUS st
MI'HOBEHHOM ckopoctn" _
Du3NUeCKU MPAKTUKYM 110 TEME
"N3MepeHune yCKOpEeHHUs IpU
IIPSIMOJIMHEHOM
PaBHOYCKOPEHHOM JIBH)KEHUU T10 bubmorexa TIOK
147 . " https://m.edsoo.ru/6960b
HAKJIOHHOM IIockocTu" Uiu 6of
"UccnenoBanue 3aBUCUMOCTH ITyTH T
OT BPEMEHHM NIPU PaBHOYCKOPEHHOM
IBIOKeHUN"
DuU3HYECKUN IIPAKTUKYM I10 TEME
"I/IBMepCHI/Ie YCKOpPEHHUA Bubnuoteka HOK
148 | cBoOomHOrO MageHus" WiIK https://m.edsoo.ru/d1ea2
"N3yueHue nBUKEHUS Tena, 402
OpOILIEHHOI0 rOPU30HTAILHO"
Du3NUeCKU PAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKpPYHOCTH C IIOCTOSIHHOM 110 bu6nuoreka IIOK
149 | monyno CKOpPOCThIO" UK https://m.edsoo.ru/bef535
"UccrenoBaHue 3aBUCHMOCTH 14
nepuo/ia oopaiieHus: KOHH4eCKOTOo
MasiTHUKA OT €ro napamerpos"”
150 | ®usnueckuii NPakKTUKYM 110 TEME bubnuorexa [JOK




"N3mMepeHune paBHOIEHCTBYIOIIEH
CHWJIBI TIPU ABM>KEHUHU OpycKa 1o
HAKJIOHHOM MmiiockocTu" Uiu
"IIpoBepka rumnoTe3sl 0
HE3aBUCHMOCTH BpEMEHU
JBUKEHHsI OpyCcKa M0 HaKJIIOHHOM
IUIOCKOCTH Ha 3a/1aHHOE
paccTostHUuE OT €ro Macchl"

https://m.edsoo.ru/0b34d
b84

151

Du3HYECKUN IPAKTUKYM 110 TEME
"HccnemoBanue 3aBUCUMOCTH CHIT
YOPYTOCTH, BOSHUKAIOIINX B
MPY’>KWHE U PE3UHOBOM 00pasIiie, OT
ux nedopmanun” win "HMzydyenue
JBUKCHHSI CUCTEMBI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOU
yepe3 JErkuit 670K

bu6nunoreka [IOK
https://m.edsoo.ru/b55b8
lal

Pu3HYECKU IPAKTUKYM 110 TEME
"U3mepenue kodddunnenrta
TPEHHUSI 110 BEJIMYUHE YTIIOBOTO
K03 duImeHTa 3aBUCUMOCTH

b ka [IOK
Frp(N)" nnu "UccnenoBanue nosmotexa O
152 . https://m.edsoo.ru/b83bl
JBUKEHHsI OpyCcKa M0 HaKJIIOHHON 607
MJIOCKOCTH C MIEPEMEHHBIM T
Kod(puImeHTOM TpeHus" uimn
"N3ydyeHue IBHKEHUS Ipy3a Ha
BaJly C TpeHUEM"
153 | ®usnveckuii MpakTUKYM 10 TEME bubnuoreka LIOK




"UccnenoBanue ycnoBuit
paBHOBECHS TBEPAOTO TEIA,
MMEIOIIETO OCh BpallleHus" Win
"KoHcTpynpoBaHue KpOHIITEHHOB
U pacy€T Cui ynpyroctu" wiu
"N3yueHne yCTOWYNBOCTH
TBEPJIOTO TENA, UMEIOIIETO
IJI0IaAb OMOpkI"

https://m.edsoo.ru/4a04f4
f7

154

Du3HYECKUN IPAKTUKYM 110 TEME
"N3mMepeHne uMIysbca Tena mno
TOPMO3HOMY ITyTH" WK
"M3mepeHue CUIIBI TSATH, CKOPOCTH
MOJICIIN ICKTPOMOOHIIS U
MOIIIHOCTH CHJIBI TATU" WIN
"CpaBHEHHE NU3MEHEHUS UMITYJIbCA
TeJla ¢ UMITYJIbCOM CUJIbI" UITH
"HccnenoBanue coxpaHeHUs
UMITyJIbCa MPU YIPYTOM
B3aumMojieicTBun" unu "M3mepenue
KMHETHYECKOW SHEPIUH TeJla Mo
TOPMO3HOMY ITyTH"

bubnunoreka [JOK
https://m.edsoo.ru/856fb
28¢

155

DU3NYECKUN TPAKTUKYM I10 TEME
"N3ydyeHne u30TepMUYECKOro
nporecca (PeKOMEHI0BaHO
UCIIONIb30BaHuE [UPPOBOIL
nabopartopun)" wiu "M3ydeHue
M30XOPHOTO Mpolecca’ uiu

but6mmoreka [JOK
https://m.edsoo.ru/e0fe7e
07




"N3yuenue nzobapHoro mporecca'
i "lIpoBepka ypaBHEHUs
cocTostHUS "

156

Du3NUECKU IIPAKTUKYM 110 TEME
"N3mepeHue yaeabHoM
TEIIOEMKOCTH" HIIN
"UccnenoBanue nporecca
OCTBIBAaHHMS BeliecTna' WiIn
"UccnenoBanue aquadaTHOIO
npouecca" wiu "M3yuenue
B3aUMOCBSI3H SHEPTUHU
MEXMOJICKYJISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KHUIIEHUS KuaKocTen"

bubnunoreka [IOK
https://m.edsoo.ru/2f2faa
61

157

Pu3HYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCTIapEHUS KUIAKOCTEH" UiTn
"N3mepeHue yaenbHOM TerIoThI
riaBieHus Jbpaa" win "M3yuenue
CBOMCTB HACBIIICHHBIX IApOB" MU
"N3zmepenune abcomoTHOM
BJIQYKHOCTH BO3/yXa U OLICHKA
MaccChl MApOB B TOMENIECHUN".
N3mepenne ko3 duiinenrta
MOBEPXHOCTHOTO HATSKEHUS

bubnunoreka [JOK
https://m.edsoo.ru/6bla2
3bs

158

Du3HUECKUN IPAKTUKYM I10 TEME
"Habmronenne npeBpamieHus

bubmunoreka [JOK
https://m.edsoo.ru/ec424




SHEPTUHU 3aPSHKEHHOTO
KOHJIEHCATOPa B SHEPTHIO
W3ITyYeHHS CBETOAMOA" UITH
"N3y4yeHue nmpoTeKkaHus TokKa B
LETH, COJIepkKaIEel KOHaeHcaTop"
unu "PacnipeniesieHre pa3HoCTH
MOTECHITUAIOB (HAIPSKEHUS) TIPU
MOCIIeI0BATEILHOM COETMHEHUHN
KOHJICHCAaTOpOB"

[98)
~

Pu3HYECKU IPAKTUKYM 110 TEME
"HccnemoBanue CMEIaHHOTO
COCTMHEHHS PE3UCTOPOB" WIH
"U3Mepenne yieabHOro

bubnmnoreka [JOK

159 " https://m.edsoo.ru/2b179
COIPOTUBIICHUS IPOBOIHUKOB" WK 408
"HccneqoBaHue 3aBUCUMOCTH CUJIBI
TOKA OT HAMPSKEHUS TS JIAMITBI
HakajauBaHus"
Du3HYECKU IPAKTUKYM 110 TEME
"HaGmronenue annektponuza’ wim
"U3mepenue 3apsna
" bubmuorexa [JOK
OJIHOBAJICHTHOTO MOHA" WJIN
160 | https://m.edsoo.ru/64b6e
Uccnenosanue 3aBUCUMOCTH 901
COTIPOTUBIICHUS] TEPMOPE3UCTOPA OT
temnepaTtypbl" win "CHITHE BOJIbT-
aMIIEpPHOM XapaKTEPUCTUKHU Auoaa"
PesepsHslil ypok. O60011eHue u Bbu6mmoreka [JOK

161

CHCTEMATU3aluAa 3HAHUM 110 TEME

https://m.edsoo.ru/ed017




"Kunemaruka" do3
PesepBHelil ypok. O6o0IeHHE 1 bu6muoreka [IOK
162 | cucremaTuzauus 3HaHUU 110 TEME https://m.edsoo.ru/31499
"lunamuka" 56b
PezepBHblit ypok. O0001IEHNE U bu6muoreka [JOK
163 | cucremaTuzauus 3HaHUU 110 TEME https://m.edsoo.ru/0f975
"Cratuka TBEpaOro rena" 2ac
PesepHbIii ypok. O6001ICHNE 1 bu6mmoreka [JOK
164 | cucremartuzaiuys 3HaHUI IO TEME https://m.edsoo.ru/6¢0df9
"3aKOHBI COXpAHEHUS B MEXaHUKe" cc
PesepHbIii ypok. O60011eHNE 1
CHUCTEeMaTH3aIus 3HAaHUH 110 TEME bu6mmoreka [JOK
165 | "OcHOBBI https://m.edsoo.ru/de148
MOJIEKYJIAPHOKMHETUUECKOM 976
teopun"
PeseprubIil ypok. O6001eHuE 1
. bubnmnoreka [HOK
CHUCTEMaTH3aIlus 3HAHUH 110 TEME
166 | https://m.edsoo.ru/Obcc7
Tepmoaunamuka. TerioBbie el
MantuHbl" o
PesepBubIiil ypok. O60011eHIE 1
. but6mmoreka [JOK
CHUCTEMaTH3aIlus 3HAHUH 110 TeMe
167 | https://m.edsoo.ru/59ca5
ArperatHbpie COCTOSIHHSI BEIIECTBA. 91
®da30BbIe IEPEeX0bl" o
PesepBHeIil ypok. O600IeHHE 1 bu6mmoreka [JOK
168 | cucremaTuzanus 3HaHUN IO TEME https://m.edsoo.ru/f2381c

"JnexTpuueckoe moie"

Oc




Pesepubliil ypok. O60011eHIE 1
169 | cucremaTuzanus 3HaHUN 110 TEME
"ITocTOSIHHBIN MEKTpUYECKUM TOK"

bubnunoreka [IOK
https://m.edsoo.ru/3cae6
dal

PesepBHeiit ypok. O600IeHHE 1
170 | cucremaTHu3anysg 3HAaHUH 10 TEME

"ToKM B pa3Iu4HbIX cpenax”

bu6mmoreka [JOK
https://m.edsoo.ru/cc768
1d4

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KITACC

N KosmmuecTBo yacos DJIeKTPOHHbIE
!
Hara uudposbie
n/ | Tema ypoka KoHTpo/IbHBIE IpakTHyeckue
Bcero U3ydeHust o0pa3oBaTe/bHbIE
n padoTbI padoTbI
pecypchl
B3anMonelicTBUE ITOCTOSHHEBIX
bu6mmorexa [JOK
MarHuTOB ¥ TIPOBOJHUKOB C
1 https://m.edsoo.ru/487a85
TOKOM. MarauTHoe moJe. 03
['mnoTe3a Ammepa o
BekTop MarHuTHON UHIYKIINH.
II I/IHIII)I/IH cyme nosnunz Bubmzorexa HOK
2 p yuep . 1 https://m.edsoo.ru/4clabc
MarHUTHBIX noner. Jlnnun b
MArHUTHON UHIYKIIMA _
bubmnoreka LIOK
MarnuTHO€ moJjie TPOBOTHUKA
3 1 https://m.edsoo.ru/d35d52
¢ TokoM. OnbIT DpcTeaa 62
n bubmuorexa [JOK
Cuita Amrepa, eé
4 P 1 https://m.edsoo.ru/26d9¢5
HalpaBJieHUE U MOIYJIb ba
bu6mmoreka [IOK
5 Pemrenue 3agau 1 https://m.edsoo.ru/a37a0c
21
IIpumenenue 3akoHa Amnepa. bubnuorexa [IOK
6 DNEeKTPOU3MEPUTEIIbHBIE 1 https://m.edsoo.ru/ad7718
npubOpHI d7
7 Cuna Jlopeniia, eé 1 bubmmoreka IIOK




HAIIPABJICHUE U MOZYJIb.
JIBr>KeHne 3apsyKeHHON
YaCTHUILbI B OJTHOPOJHOM
MAarHuTHOM IIOJIE

https://m.edsoo.ru/c97afaa
1

bu6mmorexa [JOK
8 Pemenue 3agau https://m.edsoo.ru/504e98
c7
bu6mmoreka [JOK
9 Pa6ora cubl Jlopenna https://m.edsoo.ru/d518be
4b
bubmnoreka LIOK
10 Pemenue 3amaq https://m.eds00.ru/93617b
d9
MarauTHO€ 10Jie B BEIIECTRBE. bubnuorexa [JOK
11 deppoMarHeTuky, napa- u https://m.edso0.ru/30ff960
JTMaMarHeTUKH 8
OcHOBHBIC CBOMCTBA
bub6manoreka IIOK
(heppOMarHeTUKOB.
12 https://m.eds00.ru/0b5819
[Ipumenenue 0a
(beppomMarHeTuKoB -
bu6mmoreka [IOK
Pemenue 3amau mo reme
13 " | https://m.edsoo.ru/5b55¢3
MarunurtHoe 1nosue
07
Bbu6morexa [JOK
Pemrenue 3agad mo reMme
14 " " https://m.edsoo.ru/41c4ae
MaruuTtHoe nosue
8a
15 SIBiIeHME DIEKTPOMArHUTHOU bubnuorexa [JOK




nHaykuuu. [ToTok BekTopa
MAarHUTHON UHIYKIIMU

https://m.edsoo.ru/b3efalc
1

bu6morexa [JOK
16 OJ1C nHaykiuun https://m.edsoo.ru/48150b
ds
. bu6mmoreka [IOK
3aKOH 3JIEKTPOMarHUTHOM
17 https://m.edsoo.ru/a6decl
unaykuuu Papazges 28
bub6muoreka IIOK
BuxpeBoe anexrpuueckoe
18 https://m.edsoo.ru/15abel
nose. Toku dyko
40
bubmuoreka [{OK
2/C K
19 AC mmyin 5 https://m.edsoo.ru/0235¢cc
JBIDKYIIMXCS MPOBOJIHUKAX 0
bu6mmoreka [IOK
20 Pemenue 3agau https://m.edsoo.ru/4dfda6
18
bu6mmorexa [JOK
21 [IpaBuio Jlenna https://m.edsoo.ru/bbc227
26
NunyktuBHOCTH. Karymka bubmuoreka [JOK
22 WHIYKTUBHOCTH B LEIIH https://m.edsoo.ru/62 1eae
MTOCTOSTHHOTO TOKa 9d
bu6mmoreka [IOK
A .OJ1C
23 BIICHHE CAMOMHAYKIHH. /1 https://m.edsoo.ru/7ee60c
CaMOUHIYKITUH
a8
24 OHeprus MarHUTHOTO MOJIS bubnuorexa LIOK




KaTylK1 C TOKOM.
DNEeKTPOMArHUTHOE TOJIe

https://m.edsoo.ru/b3cOad
11

bu6morexa [JOK
25 Pemenne 3amau https://m.edso00.ru/88f69d
2b
O6o06mmenue u bub6munoreka IIOK
26 CHCTeMaTH3alus 3HaHUH I10 https://m.eds00.ru/764840
Teme "DIeKTpoauHaMuKa" 25
bu6mmoreka [IOK
KoHnTtposbHas paboTa mo teme
27 " " https://m.edsoo.ru/8ae09b
DNeKTpoIuHAMHKA 0%
KonebarenbHas cucrema. bubmuorexa [JOK
28 CB00OOIHBIE KOJIE0aHWS. https://m.edsoo.ru/7c1db3
FapMoHUYECKHE KOIeOaHusI 85
Kunematuueckoe u bubnuorexa [JOK
29 JUHAMHUYECKOE OIHMCAaHNE https://m.edsoo.ru/87ce94
KoJIeOaTeNbHBIX JBMKCHUI 98
DHEPreTHYECKOE ONMUCAHME.
BriBog TMHAMHUYECKOTO
bubmnoreka LIOK
OTHCaHUs TAPMOHHYECKUX
30 . https://m.edso0.ru/e3¢996
KoJIeOaHHUH U3 BX 9
SHEPTETUYECCKOI0 U T
KMHEMATHYECKOTO OTTUCAHUS
bu6mmoreka [IOK
31 Ammuintyna u ¢daza xoaebaHuit https://m.edsoo.ru/7a0c43
9a
32 ITepuon u yactora KojgeOaHui. bubmmorexa [JOK




[Tepuoa mManbIx cBOOOIHBIX
KoJIcOaHHMI MaTEeMaTHYECKOTO
MasTHUKa. [lepuon
CcBOOOIHBIX KOIeOaHuHi
MIPY>KUHHOTO MasTHUKA

https://m.edsoo.ru/e03993
19

3aryxaromue KojeOaHus.

bubmuoreka [{OK

33 BoinyxeHHBIE KOJIE0aHUS. https://m.edsoo.ru/72¢93d
Pe3onanc 09
bu6mmoreka [JOK
34 ABTOKOICOaHMS https://m.edsoo.ru/6add26
44
bu6mmoreka [IOK
https://m.edsoo.ru/addeec
35 Pemenne 3amau 71
https://m.edso0.ru/756123
cS
Ypok-koH(bepeHIHs bubnuorexa [JOK
36 "MexaHudeckue KojaeOaHus B https://m.edsoo.ru/8ef587
MY3bIKaJbHBIX HHCTpYMEHTaX" be
O6o06mmeHue
cucTeMaTu3alus 3HaHHUH 110 bubmotera [JOK
37 " https://m.edsoo.ru/eb8418
teme "MexaHuyeckue ¢
KoseOanus" o
DNeKTpOMarHUTHBIC bubnmnoreka [JOK
38 kosreOanms. KomebaTempHbBIN https://m.edsoo.ru/d4adab
KOHTYP de
39 ®opmyna Tomcona. Cs3b bubnuorexa LIOK




aMIUINTYIBI 3apsiaa
KOH/JIEHCATOpPa C aMILIUTY 10U
CHJIBI TOKA B KOJIeOaTEILHOM
KOHTYype

https://m.edsoo.ru/093f9af
1

3aKOH COXpaHEHUsI SHEPTUU B

bubmuoreka [JOK

40 UJeaIbHOM K0JIeOaTeIbHOM https://m.edsoo.ru/d1e2d5
KOHTYpE 43
3aryxaroiue
JJIEKTPOMAarHUTHBIE bu6nuorexa LIOK

41 KosebaHus. BeiHyXaeHHbIE https://m.edso0.ru/5e6686
3IIEKTPOMArHUTHBIE 19
Koje0aHus
Ilepemennslii Tok. Pesucrop u bu6mumorexa [IOK

42 KOH/JIEHCATOp B LIETIU https://m.edso0.ru/848361
MEPEMEHHOI0 TOKA 52
Karyika uHIyKTUBHOCTH B bu6morexa TIOK

43 M Y https://m.edsoo.ru/cfa307a
LIENIY TIEPEMEHHOTr0 TOKa ¢
3akon Oma s bu6mmoreka [JOK

44 BJIEKTPUYECKON LIETIH https://m.edsoo.ru/8bae38
IIEPEMEHHOI0 TOKa <16}
MOIIHOCTh EPEMEHHOTO
TOKa. AMIUTUTYIHOE U bubmorexa TIOK

45 o M https://m.edsoo.ru/1cacéc
JeICTBYIOIEE 3HAUEHNUE CUIIbI Ac
TOKa M HAIIPsSDKCHMS -

46 Pe3onanc B anekTpuueckoit bu6nuoreka [IOK

Hemnu

https://m.eds00.ru/087506




df

bub6muoreka 1IOK

47 Pemrenue 3anau https://m.edsoo.ru/al6836
ad
WneanbHelif Tpancdopmatop.
IIpousBoacTBO, mepemaya u BrabmaoTexa [IOK
48 p - 11eP - https://m.edsoo.ru/f97418
MoTpedIeHUE NEKTPUUECKON ac
JHEPTUU -
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BOJICTBE
siekTporHeprun. Kyisrypa Bubmiorexa [TOK
49 p pritt. BYTIRTYP https://m.edsoo.ru/a6f74d
HUCIOJIb30BAHUS 93
3JEKTPOIHEPIUH B -
MOBCEIHEBHON KU3HU
bu6mmoreka [IOK
50 Pemenue 3agau https://m.edsoo.ru/ee6677
ed
bub6muoreka IIOK
51 Pemrenue 3anau https://m.edsoo.ru/7cab59f
8
O06006111eHIE U
. bu6mmoreka [IOK
CUCTEMATHU3aINs 3HAHUH I10
52 " https://m.edsoo.ru/401024
TeMe "DIeKTPOMarHuTHbIE a9
Kxoaebanus" _
MexaHn4ecKue BOJIHBI. bubmnoreka LIOK
53 XapakTepUCTUKHU https://m.edsoo.ru/a58e10

MCXaHHMYCCKHX BOJIH

of




bub6munoreka IIOK

54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d9ae10
00
bu6mmoreka [JOK
55 3ByK. XapaKTepUCTUKH 3ByKa https://m.edsoo.ru/138b6f
09
WHudpa3Byk u ynpTpa3ByK. bubmuorexa [IOK
56 [IlymoBoe 3arpsisHEHHE https://m.edso0.ru/738003
OKpYKarolleu cpeibl 8f
bub6manoreka IIOK
57 Pewenue 3amau https://m.edsoo.ru/cfd918
bf
ONEeKTPOMAarHUTHBIE BOJIHBI. bubnuoreka [IOK
58 N3nyyenue https://m.edsoo.ru/714e5d
3J€KTPOMArHUTHBIX BOJIH bl
DHEPrus JIEKTPOMArHUTHBIX bubnuotexa [JOK
59 BoJH. CBOliCTBa https://m.edsoo.ru/d01b81
ANEKTPOMArHUTHBIX BOJH 8¢
[IIxana 31MeKTPOMarHUTHBIX
BOJIH. [Ipumenenue bubmotera [JOK
60 ' https://m.edsoo.ru/49belf
3JIEKTPOMArHUTHBIX BOJIH B %
TEXHUKE U OBITY o
[IpuHIUIIBI paTuOCBS3H U
TEJIEBUACHNA. Pagmoiokarus. bu6mmorexa [JOK
61 DJIEKTPOMarHuTHOE https://m.edsoo.ru/9f96f1f

3arpsI3HEHUE OKPYKaIOIIeH
Cpelibl

8




KontponbHas paboTa mo teme

bub6munoreka IIOK

62 https://m.edsoo.ru/4£7985
"Konebanus u BogHBI" a0
Caer. 3aKOH PSIMOJIMHENHOTO bubmotera [JOK
63 https://m.edsoo.ru/f95664
pacrpocTpaHeHHs CBETa 06
Pemrenue 3agaq Ha
MpUMEHEHHE 3aKOHA bubmorexa LHOK
64 . https://m.edsoo.ru/ea32d4
MPSIMOJIMHEITHOTO 55
pacnpocTpaHeHHs CBETa
Otpaxenue csera. [Tnockoe bub6nuorexa [IOK
65 3epkano. Cdepuueckoe https://m.edsoo.ru/a005d2
3epKaJio bb
IIpenomiieHue ceera.
AOGCONIOTHBIN U
OTHOCHTCILHBIN ITOKA3aTeIb bu6mmoreka [JOK
66 npenomiieHus. [loaHoe https://m.edsoo.ru/be2e55
BHYTPEHHEE OTPaXKEHHE. cd
[IpenenbHbINA yroa NoJIHOTO
BHYTPEHHETO OTPAXKCHHUS
Pemenne 3anay Ha
MIPUMEHEHHE 3aKOHOB bubmorexa TIOK
67 https://m.edso0.ru/49d830
OTpaKEHHSI U TIPETIOMIICHUS 20
cBeTa
Xon ny4eil B mpu3Me. bu6nuorexa LIOK
68 JHucnepcus ceeta. Cl10KHBII https://m.edsoo.ru/d8elc3

cocrtaB Oenoro cBera. L{ger

be




JIunzel. DokycHOE paccTosTHUE

bub6munoreka IIOK

69 https://m.edso0o.ru/604413
Y ONITUYECKasi CHJIa JIMH3bI 59
ITocTpoenue nzoOpakeHuii B bubnuoreka [IOK
70 JIMH3aX U UX CUCTEMAX. https://m.edsoo.ru/bb53b1
VYBenuueHue JTMH3bI ds
Pemenne 3agay Ha bubmnoreka LIOK
71 MOCTPOCHHE U300paKESHHUIA, https://m.edsoo.ru/5a868f
MOJTy4aeMbIX C TIOMOIIBIO JTUH3 09
bu6mmoreka [IOK
72 ['ma3 kak onrnueckas cucrema https://m.edsoo.ru/ecd480
a2
Pemenue 3amau. [Ipenenst bubnuoreka [JOK
73 IIPUMEHUMOCTHU https://m.edsoo.ru/cd174a
TeOMETPHUUYECKOMN ONTHKH 10
CKopocCTh CBETa U METO/IbI €€ bubmorera [IOK
74 P https://m.edsoo.ru/f32aab0
WU3MEPECHHUS 6
bu6mmoreka [IOK
75 Hucnepcus ceera https://m.edsoo.ru/lel6cc
6e
bu6mmorexa [JOK
76 WnTepdepennus creta https://m.edsoo.ru/5fc0c63
8
KorepeHTHbIE HCTOYHUKHU. bubnuotexa [JOK
77 VYcnoBust HaOJIOICHUS https://m.edsoo.ru/c6416d

MakKCMMyMOB U MUHUMYMOB

48




bub6munoreka IIOK

78 Pemenue 3amau https://m.edsoo.ru/3061de
2b
bu6mmoreka [JOK
79 [Tpumenenne nHTEpPEpEHINN https://m.edsoo.ru/668edb
c8
bu6mmoreka [IOK
80 Hudpaxius ceera https://m.edsoo.ru/12ed04
b5
JudpakuonHas pemeTka. bubnuorexa LIOK
81 YcnoBue HaOMIOICHUS https://m.eds00.ru/f998d9
TJIABHBIX MAKCUMYMOB 64
bu6mmoreka [JOK
82 Pemenue 3agau https://m.edsoo.ru/d58c41
la
bu6mmoreka [IOK
[TonepedHOCTH CBETOBBIX
83 https://m.edsoo.ru/e9890fe
BoJH. [lonspuzanus cBeTa 9
bu6mmorexa [JOK
84 Pemenue 3amau https://m.edsoo.ru/c56¢81
58
bu6mmoreka [IOK
85 CBeToBbI€E ABJICHUS B IPUPOJIE https://m.eds00.ru/0b3636
3d
O0600meHue bubmuoreka [{OK
86 CHUCTEMAaTH3alIMs 3HAHUH 110 https://m.edsoo.ru/8a1474

teme "Onruka"

8b




KontponbHas paboTa mo teme

bub6munoreka IIOK

87 https://m.edsoo.ru/82315d
«OnTuka»
d4
I'paHuIBl TPUMEHUMOCTH
. bu6mmoreka [IOK
KJIACCUYECKOU MEXaHUKH.
88 https://m.edsoo.ru/c9bd77
3aKOHBI NEKTPOUHAMUKHU U b
MPUHIUIT OTHOCUTEIBbHOCTH o
. bu6mmoreka [JOK
[Toctynatel ciennaibHOM
&9 https://m.edsoo.ru/c56105¢c
TEOPHUH OTHOCUTEIHHOCTU b
[IpocTpaHCTBEHHO-BpEMEHHOM
untepBai. [IpeobpazoBanus
Jlopenua. YcnoBue
bu6mmoreka [JOK
MIPUYNHHOCTH.
90 https://m.edsoo.ru/d83742
OTHOCUTENBHOCTh bb
OJTHOBPEMEHHOCTH. T
3amMe/JIeHne BpeMEHHU U
COKpAIIICHHE JITTUHBI
bu6mmoreka [IOK
DHEprusi ¥ UMITYJIbC
91 z https://m.edsoo.ru/853a64
PEIATUBUCTCKOM YaCTHIIBI fo
CBs13b Macchl ¢ HHEPrUen u bu6nuoreka [IOK
92 HMILYJIbCOM PEIATUBUCTCKOU https://m.edso0.ru/b6258ff
YaCTULIbI. DHEPIHs OKOS a
bubmuoreka [JOK
PaBHOBecHOE TemoBoE
93 https://m.edsoo.ru/f54035

U3JIly4eHUE

as




bub6munoreka IIOK

94 3akoH cMmenieHusa Buna https://m.edsoo.ru/1¢5f75
2
['unoresa M. I1nanka o bubmorera [JOK
95 https://m.edsoo.ru/a5ffa2 1
kBaHTax. ®OTOHBI g
bu6mmoreka [IOK
96 DHeprust 1 UMIyJIbC GOTOHA https://m.edsoo.ru/7fb307
ec
®otordpdext. OnbiTe A. T bubnuorexa LIOK
97 CroseroBa. 3aKOHBI https://m.edsoo.ru/8c68e5
dotorddekra b9
VYpaBHeHHne OWHIITENHA IS bubnuoreka [IOK
98 ¢doroapdekra. "Kpacnas https://m.edsoo.ru/01ef45
rpanuna” Gotorddexra 56
Hasnenue cera. OnwiTh [1. H. bubmmorexa TIOK
99 https://m.edsoo.ru/64b49
Jlebenena
66
bub6manoreka IIOK
100 | BosHOBBIE CBOMCTBA YaCTHIL https://m.edsoo.ru/f59cfce
<
Bomnsl ne bponns. [Inuna
BOJIHKI Jie bpoiiiist U pazmepsbl bubmorexa HOK
101 P P P https://m.edsoo.ru/5df8baf
00J1aCTH JIOKaJIM3aIu1 |
JBUKYIICHCS 4aCTULIBI -
102 KopnyckynsipHO-BOTHOBOM bubnuorexa [JOK

Tyaanu3m

https://m.edsoo.ru/8ccab6




2a

Judpakuus >J1eKTpOHOB Ha

bub6muoreka 1IOK

103 https://m.edsoo.ru/30dbal
KpHUcTalljax
8¢
Crnenunduka usmepeHuit B
Mukpomupe. CooTHOLIEHUS bubmorexa TIOK
104 p P . https://m.edso0.ru/65783d
HeonpenenEéHHOCTeN o
I'eiizenOepra o
bu6mmoreka [IOK
105 | Pemenue rpadguueckux 3agay https://m.edsoo.ru/e70195
bd
bub6manoreka IIOK
106 | Pemenue pacu€THbIX 3a1a4 https://m.edsoo.ru/ee9b3 1
82
KonTponbnas pabota mo
teMam: "OcnoBbl CTO" bu6morexa TIOK
107 | ' T https://m.edsoo.ru/c3de89
KopnyckynsipHo-BOJIHOBOM la
nyanuzm" T
OnbITHI IO UCCIEAOBAHUIO bu6mmoreka [IOK
108 | crpoenus atoma. [lnanerapuas https://m.edsoo.ru/312b75
Mozens atoMa Peszepdopaa Oa
bu6mmoreka [IOK
109 | Ilocrynartsl bopa https://m.edsoo.ru/404dfa

9a

110

Bunel criektpoB. CriekTp
YPOBHEN SHEPTUU aTOMa
BOJOpOAA

bubmuoreka [JOK
https://m.edsoo.ru/cf74bl
la




111

CrioHTa"HHoOE U BBIHYXXICHHOC
HU3JTy4YCHUE CBETA

bub6munoreka IIOK
https://m.edsoo.ru/f945d8
5c

112

Jlazep

bu6mmoreka [JOK
https://m.edsoo.ru/2288a0
c4

113

Hyxknonnast Mogens siapa
I'eiizenbepra-lBaneHko.
3apsi 1 MacCOBOE YHUCIIO siapa.
M3oTtonsl. PamnoakTuBHOCTE

bu6mmoreka [JOK
https://m.edsoo.ru/34adas
de

114

3aKoH paJIMOAKTHBHOTO
pacmnaga. CBoiicTBa
HOHU3UPYIOUICTO U3TYyYCHHA.
Bnusane PAaAOaKTUBHOCTH HA
JKHUBBIC OPTaHHU3MBI.
Ho3umerpus

bu6mmoreka [JOK
https://m.edsoo.ru/aab98b
ef

115

OHeprus CBA3U HyKJIOHOB B
snpe. Snepusie cuibl. Jledekr
Macchl sapa. SAnepHbie
peakuuu. SnepHble peakTopsl.
[IpoGnems! ympaBiseMoro
TEPMOSIACPHOTO CUHTE3a.
OKOJIOTHYECKHE aCIEKTHI
Pa3BUTHSA SOEPHON JHEPTETUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff1758d
0

116

Meroas!l peructpanuu u
HCCIIEA0BAHMS DJIEMEHTAPHBIX
yacTull. DyHIaMeHTaIbHbIE

bu6mmoreka [JOK
https://m.edsoo.ru/lac08a
5b




B3aUMOJICUCTBUSA. bapuOHBI,
ME30HBI U JIENITOHBI.
[Ipencrasnenue o
CrangaptHoit monenu. KBapk-
TJIFOOHHASI MOJIENb aJPOHOB

117

®du3uka 3a npeaeaaMu
Crannaptaoit monenu. Témnas
Matepusi U TEMHAsE YHEPTHUS.
EnunctBo dusndeckoit
KapTUHBI MUPA

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd
37

118

DTanbl pa3BUTHS ACTPOHOMUH.
3HaueHue aCTPOHOMUU

bu6mmorexa [JOK
https://m.edsoo.ru/ad73el
45

119

[IpMEHHMMOCTh 3aKOHOB
(bu3uKH 1151 O0BSICHEHUS
MPUPOIBI KOCMHYECKUX
00BEKTOB. METOIBI
ACTPOHOMHUYECKUX
HCCIeI0OBaHUM

bubmnoreka LJOK
https://m.edsoo.ru/39¢440
28

COBpeMeHHBIe OIITHYCCKHC

bubmnoreka LIOK

120 TEJIECKOMBI, pAAUOTEIECKOIIBI, https://m.edsoo.ru/4877aa
BHeaTMoc(hepHast aCTPOHOMHUS le
Bup 3Bé3anoro neoda.

N bubmuoreka [JOK

Co3sBe3nus, ApKUe 3BE3bI,

121 https://m.edsoo.ru/aac588
IJIAHETHI, UX BHJIUMOE b
NBIDKECHHE T

122 | Conneunas cucrema. ConHIe. bubmmoreka IIOK




CoyHeyHAas aKTUBHOCTb.
Ncrounuk sneprun ConHua u
3BE3/1

https://m.edsoo.ru/22748e
b4

3BE3/bI, NX OCHOBHEBIE
XapakTepUCTUKU. Jluarpamma

bu6mmoreka [IOK

123 | . https://m.edso0.ru/421699
CIIEKTPATLHBIN KJIacc — 44
CBETUMOCTB" T
. bu6mmoreka [JOK
3Be3/1bI TJIABHOU
124 https://m.edsoo.ru/b3cb76
MOCJIeI0BATEILHOCTH P
BuyTpenunee crpoeHue 3BE31.
CoBpeMeHHbIE MPEICTABICHUS bubnuotexa [JOK
125 | o mpoucX0XIEHUH U https://m.edsoo.ru/d09da4
sBosoniy CoHIIA U 3BE3. 94
Dransl KU3HU 3BE3]1
Mneunsiii [1yTe — Hama
bu6mmoreka [JOK
lNanaktuka. TUIbI ralakTHK.
126 . https://m.edsoo.ru/7cd10a
UeEpHbie AbIpHI B AIpax 0a
TaJIAKTUK o
Bcenennas. Pacuimpenune 6 OK
Bcenennoii. 3akon Xa60:ma. nosmorexa L
127 https://m.edsoo.ru/3dbdf0
Teopus bonpmoro B3peIBa. 0
PenukToBoe n3nyyeHue _
bu6muoreka IIOK
MacmtabHast CTpyKTypa
128 . https://m.edsoo.ru/ce2346
Bcenennoii. Meraranakrtuka 1
129 | Hepemeénusie mpobdIeMsl Bubauroreka IIOK




ACTPOHOMUU

https://m.edsoo.ru/d37d9ff

130

®U3NYECKUN TPAKTUKYM I10
teme "UcciaenoBanue
MAarHUTHOTO TOJIS ITOCTOSHHBIX
MarHuToB' WJIN
"UcciaenoBanune CBOICTB
(dheppomMarHeTUKoB" UK
"UccnemoBanue OelCTBUS
IIOCTOSHHOT'O MarHuTa Ha
pamMKy ¢ TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/67361a
ef

131

Ou3nvecKuii MpakTUKyM 10
teme "M3mepeHue cuibl
Awmnepa" wiu "U3yuenue
3aBUCUMOCTH CUJIbI AMIlepa OT
CUJIbI TOKA" WK
"OnpeneneHne MarHUTHOM
WHIYKUIHUWA Ha OCHOBE
n3MepeHus cuiibl Amrepa"

bu6mmoreka [IOK
https://m.edsoo.ru/fcae9le
9

132

DuU3NYECKUN TPAKTUKYM I10
teme "UccienoBanue SABICHUS
3J€KTPOMAarHUTHOM
WHIYKUUU" WIH
"OnpeneneHre HHIYKIUU
BUXPEBOI0 MarHUTHOTO NoJis"

https://m.edsoo.ru/
c36658da

133

Du3HYECKUi MPAKTUKYM TI0
teMme "UcciaenoBanue SABICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb63




camouHaykiuu" wim "Coopka

MOJIE/IN DJIIEKTPOMArHUTHOT'O 91

reHeparopa"

®u3nYeCKUil IPAKTUKYM 110

teme "M3mepenue nepuoaa bubnuoreka [JOK

134 | cBOOOAHBIX KOJIEOAHUIT https://m.edsoo.ru/5d159d
HUTSIHOTO U TIPY>KUHHOTO 35
MasiTHUKOB"
Pu3HYeCKUl IPAKTUKYM 110
teme "[IpeoOpazoBanue bu6morexa TIOK
135 https://m.edsoo.ru/a28026
SHEPIUu B MPY>KUHHOM bd
MasTHHUKE" bd
Pu3nYecKuil IPAKTUKYM I10
teme "HccnenoBanue
MIEPEMEHHOT0 TOKa uepe3
MOCJIEI0BATEILHO bubmuorexa [JOK
136 | coenuHEHHBIE KOHIEHCATOP, https://m.edsoo.ru/89dc2d
KaTyIIKy U pe3UcTop" uiu 90
"UccnenoBanue paboTh
HCTOYHUKOB CBETA B IIETIH
MIEPEMEHHOT0 TOKa"
®u3NUECKUl MPaKTUKYM 110 bu6nuoreka [IOK
137 | Teme "H3yueHue napamMeTpoB https://m.eds00.ru/b10066
3BYKOBOW BOJIHBI" la
@u3nyecKuil NPakKTUKyM 10 bubnuoreka [JOK
138 | Tteme "U3mepeHune nokaszates https://m.edsoo0.ru/42569¢

MPEJIOMJICHHUS CTEKJIA" WK

al




"[lonyuyenne nzo0paxxeHus B
CHCTEME M3 IUIOCKOTO 3epKaa
Y JTUH3BI"

®u3nYeCKUil IPAKTUKYM 110
teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO

bu6mmoreka [JOK
paccTOosIHUSA OT BEleCTBa (Ha
139 " https://m.edsoo.ru/b8791b
MpUMepe KUJIKHUX JINH3)" HITN 3t
"U3mepenne pOKyCHOTo o
PACCTOSIHUS PACCEUBAIOIIINX
uH3"
@uU3HYECKUI IPAKTUKYM 110
" bu6mmoreka [IOK
teme "HaGmronenue
140 https://m.edsoo.ru/8b7ac?
mdpakiuy, HHTepPepeHIN 37
Y ToJisipu3anuu ceera' Bl
Pu3HYeCKUl IPAKTUKYM 110
teme "OnpenenaeHre NMITyJibca
bu6mmoreka [IOK
Y DHEPTHH PEIATUBUCTCKUX
141 https://m.edso0.ru/63756¢
gactull (1o ¢ororpadusim A7
TPEKOB 3apsDKEHHBIX YaCTUI] B _
MarHuTHOM ToJe)"
Pu3HYECKUl IPAKTUKYM 10
teMe "M3MepeHne nocTostHHOM
nama a (E)c oBe bubmuorexa [JOK
JaHKa Ha OCHOB
142 https://m.edsoo.ru/eb916f

uccienoBanus porodddexra"
unu "HccnenoBanue
3aBHCHMOCTH CHJIBI TOKA Yepes3

82




CBETOJIMOJ1 OT HanpsKeHus"

143

Pu3HYeCKUl IPAKTUKYM 110
teme "HccnenoBanue criekrpa
pa3pexeHHOTr0 aTOMapHOTO
BOJIOPOJIa ¥ U3MEPEHUE
noctostHHOM Punbepra"

bu6mmoreka [IOK
https://m.edsoo.ru/ec651e
b8

144

Pu3HYECKUl IPAKTUKYM 10
teme "HUccnenoBanue
paaroaKTUBHOTO (OHA C
HCIOJIb30BaHUEM J03UMeTpa"
unu "V3ydenue noriomneHus
OeTa-yacTull aJTFoMUHIEM "

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe
6e

145

Pu3nYecKuil IPAKTUKYM I10
teme "Habmronenus 3BE€31HOTO
Heba HeBOOPYKEHHBIM TI1a30M
C UCIOJIb30BaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUN
JUTS OTIPEICIICHHS] TIOJIOKESHUS
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3aust CeBepHOTo
MOJTyIIApHs U sIpKUE 3BE3bI"
unu "Habmronenust B TesecKor
JlyHsl, IU1aHET, TYMAHHOCTEN U
3BE3/IHBIX CKOTUICHU"

bu6mmoreka [JOK
https://m.edsoo0.ru/107202
le

146

O06006111eHE U
cucreMaTru3anusd 3HaHuu. Poib

bu6mmoreka [JOK
https://m.edsoo.ru/ad6dde




(GU3MKK ¥ aCTPOHOMUH B
9KOHOMHYECKOH,
TEXHOJIOTHYECKOM,
COLIMAIILHOM M ATHUYECKOU
chepax neaTenTbHOCTH
YyeioBeKa

O00011eHNE U
cucreMaru3anusa 3HaHuu. Poib

bu6mmoreka [JOK

147 1 MeCTO (PU3HUKHU U https://m.edsoo.ru/18f19f7
aCTPOHOMUU B COBPEMEHHOM c
HAay4YHOM KapTHUHE MHUpa
O06o0meHue u
cucTeMaTu3alus 3Hanuii. Pois
(bu3nveckoii Teopun B
(dbopmMupoBaHUU
MIpeICTaBICHUN O PU3NUYECKON bu6morexa TIOK
148 https://m.edsoo.ru/e7d400
KapTUHE MHpPA, MECTO 1
(U3HYECKOI KapTUHBI MUPA B -
o01eM psiay COBpEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTaBICHUN O IPUPOJIE
O600mmenue u bu6mmoreka [JOK
149 cHCTeMaTH3amus 3HaHUH 110 https://m.edsoo.ru/b032fc
teme "Kunemartuka" 4b
O06o0mmeHue u bubmuorexa [JOK
150 cHCTeMaTHu3alus 3HaHuH 110 https://m.edsoo.ru/4e31b5
teMe "Kunemaruka" 07




O00011eHNE U

bu6mmoreka [JOK

151 CHUCTEMAaTH3alMs 3HAHUH 110 https://m.edsoo.ru/2dfbafc
teme "JlnHamuka" 5
O60061eHue
. bu6mmoreka [IOK
CHCTeMaTH3aIMs 3HAHUH 110
152 " https://m.edsoo.ru/3cca48
teme "CraTuka TBEpAOTro e
Tena" o
O60061meHue u
. bu6mmoreka [IOK
cHcTeMaTH3aIvs 3HaHUK 110
153 | https://m.edsoo.ru/32a4d1
TeMe "3aKOHBI COXPAHEHHUS B a0
MeXaHuKke" al
O60061eHue u
. bu6mmoreka [IOK
cHUcTeMaTU3alus 3HaHUK 10
154 " https://m.edsoo.ru/ed440c
TeMe "OCHOBBI MOJIEKYJISIPHO- a8
KMHETUYEeCKOU Teopun" o
O0600meHne n
. bub6manoreka IIOK
CUCTEMaTH3aIMsI 3HAHUH 10
155 " https://m.edsoo.ru/c63f7cl
teme "TepMoanHaMHKa. 0
TemnmoBbie MaIMHBI" B
O6o00mmenue u
cHCTeMaTu3amus 3HaHUuH 110 bub6aunoreka IIOK
156 | Teme "ArperatHble COCTOSIHUS https://m.edsoo.ru/1d36b5
BemecTBa. Ma3oBbIe bl
nepexomnl"
O6o06mmeHue bu6mmorexa [JOK
157 cHUcTeMaTU3alus 3HaHUH 10 https://m.edsoo.ru/3bf0def

Teme "DnekTpuueckoe nose"

9




O00011eHNE U
cUCTeEMaTHU3alud 3HAHUU 1O

bubmuoreka [JOK

158 " . https://m.edsoo.ru/71453¢
teMme "TlocTosSHHBIN o6
JIEKTPUIECKUI TOK" o
O06001menue u
. bu6mmoreka [IOK
cHCTEMAaTHU3alMs 3HAHUI 110
159 | https://m.edsoo.ru/3d4007
teMe ""TOKHM B pa3iIM4HbIX a
cpenax" /a
O06o0meHue u bubmuorexa [JOK
160 cUCTeMaTH3aIus 3HaHUH 110 https://m.edsoo.ru/3b4c06
teMe "MarautHoe nosne" ae
PesepBHrIil ypok. O000IIEHNE
P P N bu6mmoreka [IOK
M CHCTEMAaTH3alis 3HAHUH 110
161 " https://m.edso0.ru/053¢22
Teme "DIeKTpOMarHUTHAS 48
UHIyKUIUs" —
PesepsuEIil ypok. O000IIIEHNE
P P N bub6manoreka IIOK
M CHUCTEMAaTHU3alMs 3HAHUH 110
162 " https://m.edso0.ru/d6310b
TeMe "MexaHn4YecKHe i
Kxoaebanus" -
PesepBusblil ypok. O000IIIEHNE
P P . bubmuoreka [IOK
M CHUCTEMAaTHU3alMs 3HAHUH 110
163 " https://m.edsoo.ru/5e¢2bb8
TeMe "DJIEeKTPOMarHUTHHIC 1d
Kkonebanus" _
PesepBunit ypok. O0001mIeHHE
P P . bubmuoreka [JOK
M CHUCTEMAaTHU3ALMs 3HAHUH 110
164 https://m.edsoo.ru/96a7a2

TeMe "MexaHndecKkue u
3JIEKTPOMATrHUTHBIE BOJTHBI"

dd




PesepBHblit ypok. O000mIeHNE bubnuorexa LIOK

165 M CHCTEMAaTH3allHs 3HAHUM 110 1 https://m.edsoo.ru/52ad16
teme "OnTuka" 03
PesepBHeIit ypok. O600mICHNE bubnuoreka [IOK

166 U CHCTEeMAaTH3allMs 3HaAHUM 110 1 https://m.edsoo.ru/5beclc
teme "OcnoBrl CTO" 65
PesepBHbIii ypok. O000IICHKE
i CHSTeMaTIZEiluHﬁ 3HAHUH I10 bubmorexa LOK

167 " 1 https://m.edsoo.ru/f7¢59d
teme "KopnyckymnspHo- 33
BOJIHOBOI tyanu3m" -
PezepBHblit ypok. O0001eHne bubnuoreka [JOK

168 M CHCTeMaTH3allksl 3HaHUM 110 1 https://m.edsoo.ru/1£5116
teme "®u3nka atoma" 54
Pesepsuslil ypok. O000IIIEHNE

P P N Bbu6morexa [JOK

W CHCTEMAaTH3alHs 3HAHUH 110

169 " 1 https://m.eds00.1u/905¢5¢
TeMe "du3nKa aTOMHOTO s/Ipa <0
Y 3JIEMEHTapHBIX YacTHUIl" o
PesepBHbIil ypok. O6001IeHHIE
u CI/I(I:)TeMaTIZSI;HI/ISI 3HaHMUH I10 buGmnorexa [IOK

170 " 1 https://m.edsoo.ru/2bffb94
Teme "DIeMEHThI .
actpodu3uku" B

OBHIEE KOJIMYECTBO HACOB 170 16

I10 ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPHUAJIbBI VI YYUTEJA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET



