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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe Ha YpOBHE CcpenHero obmero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHWM K pe3yibTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTeNnbHOl mMmporpaMmsbl, mpenctasieHHsix B @I'OC COO, a
TaKke ¢ yd€toM (eaepalibHOM paboueil mporpamMMbl Bocniutanus U KoHuenuuu
npenojaBanus yueOHoro npeaMera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3aAIUSIX
Poccuiickoit  ®enepanuy, — peaqu3yIOIIMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOrpaMMBI.

[TporpamMma o (usuke ompeaenser 00s13aTeIbHOE TPEAMETHOE COACPKAHHE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIE0BATEIbHOCTh U3YUEHHUS TEM U Pa3JIEIoB
y4eOHOTO MpeaMeTa ¢ y4€TOM MEXKMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKA Y4eOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEH  00ydaromuxcs.
[Iporpamma mo ¢Qu3uke Aa€T OpPEnCTaBICHUE O LEAX, COAEpPNKAHUU, OOIen
cTpaTeru OOy4eHHs, BOCIUTAHUS M Pa3BUTUS OOYYAIOIIUXCS CPEICTBAMU
yueoHoro npeamera «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca ¢uzuku yriayOJEHHOTO YPOBHSI MO3BOJISIET PEaM30BaTh
3aauu MpoeCCUOHAIBLHON OpUEHTAIINH, HAMIPABJICHO HAa CO3JaHUE YCIOBUN IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)IbIM
oOy4Jaronumcsi, KOTOpble HEOOXOAWMBI I MPOAOCDKEHUs 0Opa3oBaHUS B
OopraHu3alusx npo(ecCHOHaIbHOrO O00pa3oBaHus IO pa3IMYHBIM  (PU3KKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIIUATBHOCTSIM.

B nporpamme 1o ¢u3MKe ONpEACNAIOTCS IJIaHUPYEMbIE PE3YJIbTaThI
OCBOCHUSA Kypca (PUM3MKH Ha YPOBHE CPEIHETO OO0IEero oOpa3oBaHus: JIMYHOCTHEIE,
MeTampelIMeTHbIe, TMpeaMeTHele (Ha  yrayOnéHHom  ypoBHe). Hayuno-
METOJO0JOTUYECKONM OCHOBOM i pa3pabOTKM TpeOOBaHUM K JIMYHOCTHBIM,
METaNpeIMETHBIM M TPEIMETHBIM pe3yjibTaTaM OOYYaroIIUXCs, OCBOHUBIIUX
nporpaMMmy 10 (U3UKE Ha YpPOBHE cpeaHero oOmero oOpa3oBaHUs Ha
yriyOn€HHOM yPOBHE, SIBJSIETCS CUCTEMHO-ICSITEIIBHOCTHBIN MTOXO.

[Iporpamma no pu3nke BKIIIOYAECT:

MJIaHUPYEMbIE PE3yJbTaThl OCBOEHUS Kypca (U3UKKH Ha YrIyOJaE€HHOM
YpOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJIBTATHI IO TO/1aM O0YUYEHUS;

coJiep kaHue yueOHoro npeamera «Du3nkay 1o rojgaM o0ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBINA XapakTep U MOXKET OBITh
WCIIOJIb30BaHa YUUTEIAMHU (GU3UKH JIJI1 COCTABJICHUSI CBOUX PAOOUUX ITPOTpaMM.

[Iporpamma no ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENICH U
OPEeIOCTaBIsET BO3MOXKHOCTUA JUISI  peaM3aldy  PA3IUYHBIX METOAMYECKUX
MOJXO/J0B K TPernojiaBaHnio (U3MKA Ha YTIIyOJIEHHOM YpPOBHE TPU YCIOBHH
COXpaHEHUs1 00s3aTETbHOM YacTH COJIepP KaHus Kypca.



®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAaxX IPUPOJbI, BBICTyIas B
KayecTBe y4eOHOIo MpelMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpysxaroniemM Mupe. IIIKombHBIN Kypc GU3HKH — CUCTEMOOOPA3yIOIIHiA
JUISl €CTECTBEHHO-HAY4YHBIX YUEOHBIX MPEIMETOB, OCKOJBKY (DU3NYECKHE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB W SBJICHHWM, HW3yYaeMbIX XUMHUEH, OWOJOTHEH,
¢usmueckoit reorpadueld u acTpoHoMuen. Mcmonp3oBaHWE W AKTHUBHOE
npuMeHeHre (U3MYECKUX 3HAHUM ONpEeNeIuiio XapakTep U OypHOe pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DHEPreTUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIYYEHHUs] HOBBIX MaTEpUaJIOB C 3aJaHHbIMU CBOMcTBaMH. M3ydenwue
¢u3MK BHOCHUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYyYHOU
KapTHUHBI MUpa OOydYaromerocsi, B popMUpOBaHUE YMEHUM MPUMEHSATh HAyYHBIN
METO/]1 TO3HAHUSI TIPY BHITIOJIHEHUN UMHU YUYE€OHBIX UCCIIEIOBAHUM.

B ocHoBY kypca (pu3mnku Ha ypoBHE CpeiHEro oOuiero oopa3oBaHus MOJI0KEH
pAI UAEH, KOTOPbIE MOKHO PacCCMaTpUBaTh KaK MIPUHIUIIBI €T0 MOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEU KypC SBIIETCSA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX Pa3lesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoen zenepanuzayuu. B coOoTBEeTCTBUM C HEH Marepual Kypca (U3MKU
o0OBbeIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymmum B Kypce sBiseTcs
dbopMupoBaHrEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE U
ToJie.

Hoea cymanumapuzayuu. EE peanuzanusi NpeanosaracT HCIOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAYKH, OCMBICICHUE CBS3U Pa3BUTHUSA
¢uzukn ¢ pa3BuTHeM oOOLIecTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU IIPOOIeMaMHu.

Hoea npuknaonon nanpagnennocmu. Kypc buzuku yriyOa€HHOTO YpOBHS
MPEANOIaraeT 3HakOMCTBO € HIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX
NPUIOKEHUM W3YYEHHBIX TE€OpPUl M 3aKOHOB. lIpu »TOM paccmarpuBaroTcs Ha
YpPOBHE OOHIMX MPEACTaBICHUII U COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, WU
TEXHOJIOTHH.

Hoea 3xonocuszayuu peanusyercsi NOCPEACTBOM BBEACHUS JJIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKUA M TEXHOJIOTMM, a TakXe OO0CYXICHUS
po0JieM pallMOHAIBHOTO IPUPOIOTIONB30BAHMS U SKOJIOTMUYECKOI 0€30I1acHOCTH.

OcBoeHue coaepKaHusl IPorpamMmbl M0 (GU3KKE JOHKHO ObITh TOCTPOEHO Ha
MPUHIIUIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. s ¢pusuku peanuzanus 3THX
IPUHIIMIIOB 0a3UpyeTcsl Ha UCTOJIb30BAHUN CAMOCTOATENBLHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JieHcTBYIolero Qakropa ywyeOHoro mpouecca. [ns yriayOnaéHHOro
YPOBHS — O3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOTO SKCIIEPUMEHTA,



BKJIIOYAIOIIETO (PPOHTANBHBIE YYEHHUYECKHE OIBITHl MPU H3YYECHHUH HOBOTO
MaTepuaia, 1abopaTopHbie paboThl U pabOTHI MpakTUkyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuu (U3MUECKOro TMpakTUKymMa. B mepBoM ciydae
NPaKTUKyM npoBoauTcs iubo B koHie 10 u 11 kiacco, nub0 mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 O3THUX KIaccoB. Bropoil cmocod — 3710
UHTETpalus paboT MpakTUKymMa B CHUCTEMY JabOpaTOpHBIX padoT, KOTOpHIC
IPOBOJISITCS. B Mpollecce M3ydeHus paszzaena (tembl). [Ipu stom mon paboramu
IPAKTUKyMa MOHUMAETCS] CAMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
M0 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BIIa O€3 MOMIArOBO MHCTPYKIIHH.

B mporpamme mno ¢usnke cucTeMa YYEHMUYECKOro HKCIIEPUMEHTa,
1a0b0opaTOpHBIX pabOT W MPaKTUKyMa MpejcTaBieHa €AUHBIM TepeuHeM. Bribop
TEMATUKU JJI1 3TUX BHUAOB YUYEHHYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIBLHOTO MPOIECca UCXOAS U3 OCOOCHHOCTEH OYPOYHOTO
IJIAHUPOBAHMSI W OCHalleHus KaOuHera @u3uku. [lpm 3tom obecneunBaeTcs
OBJIAJICHHE OOYyYaIOUUMHUCS YMEHUSMU TPOBOJUTH TNPSAMbIE M KOCBEHHbIE
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHHWE YAENSETCS PEIICHUIO PACUETHBIX M KAaY€CTBEHHBIX
3agad. [Ipu 3TOM Ans pacu€THBIX 3aja4 MPUOPUTETOM SIBIIAIOTCS 33Jla4M C SIBHO
3aJIaHHON W HESBHO 3aJlaHHOW (DPM3MUECKOW MOJIETIBIO, TO3BOJISIONINE MTPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEpPHOCTH KaK M3 OJHOTO pasjeia Kypca, Tak U
WHTETPUPYS MPUMEHEHNE 3HAHUNA U3 Pa3HBIX pa3fesioB. J[1s KauecTBEHHBIX 3ajad
MPUOPUTETOM SBIIIOTCS 3aJaHUsl Ha OOBICHEHHE/TIPEACKa3aHUE MPOTEKAHUS
bu3nueckux SBJICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HH, TPeOyoIIre BbIOOpa
(¢u3nyecKoil MOAENH IJIsl CUTYallul PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOTo TMpollecca Kypc (PU3MKUA YIIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3y4aThCs B YCIOBUSIX
npenaMeTHoro kaOuHeTa. B kabOuHere ¢GU3MKM JOMKHO OBITh HEO0OXOIUMOE
nabopaTopHoe 00OpyJOBaHWE JUIsl BBIMIOJHEHHUS YKa3aHHBIX B MPOrpaMMe 10
bu3uKe YYEHHYECKHX ONBITOB, Ja0OpaTOpPHBIX PabOT M pabOT MpakTUKyMa, a
TaKXKe IEMOHCTPAIMOHHOE 000PYI0BaHHE.

JleMoHCcTpalMoHHOE  000pyZoBaHue (OpPMHpPYETCS B COOTBETCTBHH C
OPUHIIUIIOM MHUHUMAJIbHON JOCTAaTOYHOCTH U 00ECHeuYMBaeT IOCTAHOBKY
MEPEYUCIICHHbIX B MporpaMMe MO (HU3UKE KIIOYEBBIX JEMOHCTpAaUUd IS
UCCIICIOBAaHMUsI ~ M3y4YaeMbIX  SIBJICHMM M  IPOLECCOB, HSMIHUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pylOBaHHE MJII YYEHUYECKHX MPAKTHYECKUX padboT
dopMupyeTcsi B BUJE TEMATUYECKUX KOMIUIEKTOB M OOECIEUMBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX oOydJamomuxcs. TemMaTHuecKue KOMIUICKTHI
71a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX J1a00OpaTOPUH.

OCHOBHBIMH TIEJISIMU U3Y4eHHUSI (DU3UKU B OOIIeM OOpa30BaHUM SIBISIOTCS:

dbopMHpoBaHHEe UWHTEpPECAa W CTPEeMJICHHS OOydYarouuxcsi K HaydHOMY
U3YYEHUIO TOPHUPOABI, pa3BUTHE HUX HHTEIUIEKTyaIbHBIX H  TBOPYECKHX
CIIOCOOHOCTE;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJE MO3HaHUS U (HOPMHpPOBAHUE
UCCIJIeI0BATEILCKOTO OTHOIICHUS K OKPY KAIOLTUM SIBIICHUSM;

(GopMupOBaHHE HAyYHOIO MHUPOBO33PEHHUS KaK pe3yjibTaTa MU3yueHHUs OCHOB
CTPOEHHUS MAaTepUU U (PyHIaMEHTAIIbHBIX 3aKOHOB (PU3HKHU;

dbopmMupoBaHUe YMEHUN OOBSICHSTH SIBJICHUS C UCIOIb30BaHUEM (PU3UYECKUX
3HAHUU U HayYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TPEACTABICHUNA O pov (DU3UKH 71T pa3BUTUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM 0 BO3MOXHBIX  cepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKAa K
JajibHeNIeMy 0Oy4€HHUIO B 3TOM HaIlPaBJICHUU.

JlocTxeHne 3TUX Lened oOecreynBaeTCsl pelieHueM CIeIyIOMMX 3a1ad B
npol1iecce n3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJISpHY0  (U3UKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3HKY;

(dbopMupoBaHrE YMEHUI MPUMEHSTh TEOPETUUECKUE 3HAHUS I OOBSICHEHHS
(Gu3MUeCKUX SIBICHUN B MPUPOAE U ISl NPUHATHS NPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKU3HHU;

OCBOEHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 3aJad C SBHO 3aJlaHHOU
¢usnyeckoil MoJIebI0, 3a/ad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHHe
¢usznyeckoil Mojenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCJIE 3aaay
UHKEHEPHOT'O XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB UM TMPUHIUIIOB JCHCTBUS TEXHHUUECKHUX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSIHHS Ha OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJAaMH CaMOCTOSITENBHOTO IUIAHUPOBAaHUS M IPOBEICHHUS
(¢u3nYecKuX SKCIEPUMEHTOB, aHaldu3a M HMHTEepOpeTauuud uHbopMaIuy,
onpeaeeHus JOCTOBEPHOCTHU MOJIYyYEHHOTO pe3ysIbTaTa;

CO3JaHHE YCJIOBHM JIJIsi pa3BUTHA yYMEHUN MNPOEKTHO-HUCCIEAOBATEIbCKOM,
TBOPYECKOU IEATEIBHOCTH;



pa3BuTHE WHTEpeca K chepam NMpoPeCCHOHATBHON EeATeTbHOCTH, CBSI3aHHOM
¢ (hU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu DPI'OC COO yroyOnéHHBI ypOBEHB
u3ydeHus yueOHoro mnpeamera «®Dduszmka» Ha YpOBHE CpeIHEro OOIIero
oOpa3zoBaHusi BBIOMpaeTCs OOYYArOUIUMUCS, I[UIAHUPYIOIIMMU TPOJAODKEHHE
0o0pa3oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUII.

Ha usyuenne ¢usuku (yriayOnéHHBIM ypOBEHB) HAa YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 knacce — 170 yacoB (5 4yacoB B HENENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HE/IEIIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyeHb Ja0OpaTOPHBIX M
MPAKTUYECKUX paboT sBIAETCS PEKOMEHJOBAaHHBIM, YYUTENIh JIENaeT BHIOOD
MpOBEJCHUS JTa0OpaTOPHBIX PAOOT ¥ OMBITOB C YYETOM WHIUBUAYATHHBIX
0COOEHHOCTEN 00yYaroIuXCs.



COILEP KXAHUE OBYYEHUA
10 KJTACC

Pa3znen 1. HayuHblii MeTO/1 MO3HAHUS PUPOJBI.

dusuka — pyHIaMeHTalIbHasg HayKa o mpupoje. Haydunsiit MeTo mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NUECKUX SBICHUI.

OKCIEpUMEHT U Teopus B Ipolecce Mo3HaHus npupoisl. Habmonenue u
HKCIIEPUMEHT B (PU3HKE.

CrocoObl u3MepeHuss (U3MUECKUMX BEJIMYMH (aHAJOTOBbIE M ITU(GPOBBIC
U3MEpUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemHocT  W3MepeHUld  (U3MYECKUX  BEIWYMH  (aOCONIOTHAas W
OTHOCHUTEJIbHASA).

MonennpoBanue (pU3NYECKUX SBJICHUN U MPOLECCOB (MaTepualbHas TOYKA,
abCONIOTHO TBEPAOE TENO, HWAeajbHAas XHUJIKOCTh, WACANBHBIA a3, TOYECYHBIN
3apsn). 'unoresza. dusnueckuil 3aK0H, TpaHULIBI €70 TpUMEHUMOCTH. Du3nueckas
TEOpUS.

Ponb u MecTto Qu3Nku B (GOPMHUPOBAHUU COBPEMEHHOW HAYyYHON KApPTUHBI
MUpa, B IPAKTUYECKON EATEIbHOCTH JIFOJICH.

Yuenuueckuit sxkcnepumenm, nadopamopnvie padomoi, RPAKMuUKym.

M3mepeHne cuiibl TOKa M HANpsDKEHWS B LENH IIOCTOSIHHOTO TOKa IpH
MTOMOIIY aHAJIOTOBBIX U MU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(PpoBoM nadoparopueil no ¢usuke. Ilpumepsl U3MepeHus
(u3nYeCcCKuX BETUUYHMH MPU MOMOIIU KOMIbIOTEPHBIX AJATYUKOB.

Pa3nea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe nBuxkeHue. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKECHHS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3ajaul MEXaHUKU.

Pannyc-BekTop MaTepHalbHOM TOYKHM, €r0 IPOEKIMH Ha OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemernienue, CKOpocTb (CpenHsisi CKOPOCTb, MTHOBEHHAas CKOPOCTb) M
YCKOPEHUE MaTE€pUAIbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOPJIHHAT.
CrnoxeHre nepeMeneHui U CII0KEHUE CKOPOCTEN.

PaBHOMEpPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE. 3aBUCHMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS U MTyTH MAaTepUaIbHOM TOUYKH OT BPEMEHHU U UX
rpaduKy.

CBoOogHOe majeHue. YckopeHue CBOOOIHOro mnaaeHud. [[BuxeHue Ttena,
OpOILIEHHOr0 MOJl YIJIOM K TOPHM30HTY. 3aBHCHUMOCTb KOOpPJMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepuaIbHONU TOYKU OT BPEMEHH U UX TpauKu.



KpuBosmmHenHOE  nIBWKEHWE. J[BHKEHHWE  MaTepUallbHOW  TOYKH 11O
OKPYXXHOCTH. YTJIOBas M JuHEeWHas ckopocTh. [lepuoa u wactora oOpamieHus.
[lenTpocTpeMuTenbHoe (HOPMaIbHOE), KacaTelbHOE (TAaHT€HIUAIBLHOE) U TMOJHOE
YCKOPEHHUE MaTEPUAIbHON TOYKH.

TexHuyeckrue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHOUAOMETD,
INBW)KEHUE CHApsIOB, LEMHbIC, IIECTEpEHYATHIE W PEMEHHBIE IEpenayu,
CKOPOCTHBIE JTU(PTHI.

JHemoncmpauuu.

Mogenp cucTeMbl OTCUETA, WILTFOCTPAlUs KMHEMATUYECKUX XapaKTEPHUCTHUK
JBUYKEHUSL.

Cnoco0bI ucciIeI0BaHUS IBUKEHUH.

Nnnroctpanus npeiebHOro Mepexoaa U U3MEepEeHNe MTHOBEHHOW CKOPOCTH.

[IpeobpazoBanue NBMKEHUMN C UCTIOIB30BAaHUEM MEXAHU3MOB.

[lameHne Ten B BO3AYXE U B PA3PEKEHHOM ITPOCTPAHCTBE.

HabGmronenue aBuxkeHUs Tejaa, OPOIICHHOTO MOJ| yIjoM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hamnpapnenue ckopocTH Npu ABUKEHHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUH, CKOPOCTEN ABHIKEHUSA OJHOTO M TOrO XKE
T€Ja B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopnusie padbomot, nPpaKmMuKym.

N3ydyeHrne HEpaBHOMEPHOTO ABHXKEHHUS C LIEJIbIO ONPEICICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenre yCcKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUXEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKEHUU.

N3mepeHne  yCKOpEeHHs CBOOOTHOTO MaJICHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue IU(PpoBOY 1a00paTOpUN).

W3ydyenue nBWXKEHHS Tenla, OpOIIEHHOTO TOpu3oHTalnbHO. I[IpoBepka
TUNOTE3bl O TMPSMOM MPONOPUUOHATBHOW 3aBUCUMOCTH MEXK]Y aJbHOCTHIO
IIOJIETA U HAYAJIbHOU CKOPOCTBIO TEJIA.

N3ydyeHnne IBWXKEHUS Tejla MO OKPYKHOCTH € TOCTOSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHO/a OOpaIIieHUs] KOHMYECKOTO MasTHHKA
OT €T0 IIapaMeTpOB.

Tema 2. /lunamuxa.



[lepBbiii 3akoH Hbrotona. MuepumansHbple cucteMbl oTcuéra. [IpuHimn
oTHocuTeabHOCTH ['anmunes. HemHepimanbHble cUCTEMBbl OTcuéra (OmpenesieHue,
IPUMEPBHI).

Macca tena. Cuna. [IpyHUun cynepno3uiyu Cuil.

Bropoii 3akoH HeroTOHa 11711 MaTepraaIbHOU TOUKH.

Tperuit 3akoH HproTOHA 17151 MaTE€pUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO0 TATOTEHHA. OKBUBAJEHTHOCTh TIPaBUTALMOHHOW U
VHEPTHOM MACCBI.

Cuna TspKecTU. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAaJCHHS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI M OT Treorpapuueckod MUpOThL. JIBuxKeHHE
HEOECHBIX TeJI U UX CITyTHUKOB. 3akoHbl Kemepa. [lepBasg kocMuuyeckasi CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBmKymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuila TpEHUSI CKOJBXKEHUS W CUJa TPECHUS
nokos. Koadpouuuent tpenus. Cuia CONpOTHUBIEHUS NpU ABUKCHUU Tejla B
KUJKOCTH WIIK rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIJIBHOTO JIBUKEHUS.

Hasnenne. ['mapocrarnueckoe nasnenue. Cuita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBIYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpauuu.

Habmroienue nBU»KEHUs Tell B MHEPLUUAIbHBIX U HEMHEPLUATIbHBIX CHUCTEMaX
OTCYETA.

IIpUHIUIT OTHOCUTEIILHOCTH.

Kauenne nByX HWIMHIOPOB WIIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIMAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHE  DPaBHOACUCTBYIOIIEW  MOPWIOXKEHHBIX K TeIy CHI  C
ITPOU3BEAECHUEM MACCHI TEJIa HA €70 YCKOPEHUE B HHEPLMAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJT, BOBHUKAIOIIMX B PE3YJIBTATE B3aUMOJACHCTBUS TEN.

N3mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U NTAJICHUH.

[leHnTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUME CUJI TPEHHS MIOKOS, KAUEHUSI U CKOJIbKEHUSL.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmukKym.

H3mepenne paBHOACHCTBYIOIIECH CHIT IPU ABUKEHUU OpyCKa 10 HAKIIOHHOH
IJIOCKOCTH.

[IpoBepka TUMNOTE3bl O HE3ABUCUMOCTH BPEMEHHU JBUXKEHHUSA Opycka IO
HAKJIOHHOW IJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanne 3aBUCUMOCTH CHJT YIPYTOCTH, BO3HUKAIONIUX B MPYXUHE H
PE3MHOBOM 00pasIie, OT UX AehOpMAaIIHH.

W3yuenune TBUKCHUS CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, TIEPEKUHYTOH Yepe3
JIETKUM OJIOK.

N3mepenne kodduiiMeHTa TpeHus M0 BEJIMYHUHE YIIIOBOro KoddduimeHTa
3aBucuMocTu F,(N).

UccnenoBanue nBrxeHHs Opycka Mo HaKJIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHUS.

N3ydeHne NBUKEHUSA Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHOoe Teno. IlocTynmarenbHOe W BpalllaTelIbHOE JABUXKECHUE
TBEpIOro Tena. MOMEHT CHJIbl OTHOCUTENBHO OCH BpamieHus. llnedo cuisbl
CrnoxeHune cuil, IPUJIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VY ci10Busl paBHOBECHS TBEPOTO TEJIA.

YcToliunBoe, HeyCTOMYMBOE, O€3pa3IMUHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHl: KPOHILUTEWH,
CTPOUTENBHBIN KpaH, pe€TyaTble KOHCTPYKIIUH.

JHemoncmpauuu.

VY cIi10BUsI paBHOBECHSI.

Buibl paBHOBECHS.

Yuenuueckuit skcnepumenm, nadopamopnsie padbomoi, nPpaKMUKym.

HccnenoBanue yclaoBUM PaBHOBECHS TBEPAOrO TeEJd, HWMEIOUIETO OCh
BpaLEHUS.

KoHcTpynpoBaHue KpOHIITENHOB U PACYET CUJT YIIPYTOCTH.

N3ydeHne yCTOMYMBOCTH TBEPIOIO TEJa, UMEIOLIETO IUIOAIb ONOPBI.

Tema 4. 3akonwvl coxpanenus é mexanuxe.

Nmnynbsc MaTepuasbHOM TOUKH, CUCTEMbBI MAaTEPUAIIBHBIX TOUYEK. LeHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

NMnynbe CUibl U UI3MEHEHHE UMITYJIbCA TENA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

MoOMEHT uMIyjibca MaTepUAIbHON TOUYKHU. IIpencraBieHue o0 coOXpaHEHUU
MOMEHTA UMITYJIbCA B UEHTPAJIbHBIX MOJISX.

PabGota cuibl Ha MajgoM M Ha KOHEYHOM mnepemelnieHud. ['paduueckoe
npeAcTaBieHue pabOThl CUIIBI.

MoIHOCTb CUIIBL.

Kunernueckas sHeprus marepuaibHOM Touku. Teopema 00 HM3MEHEHUU
KMHETUYECKOW SHEPIUU MaT€pUaJIbHON TOUKHU.



[loTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIMalbHAs 3HEprus.
[ToTenmanbHas >HEprust ynpyro nedopmMupoBaHHON NpyxuHbl. [loTeHImanbHas
SHEprusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHnumanbHas sHeprus
TeJda B TPABUTALIMOHHOM TI0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKasA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOM
SHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

VpaBHenue bepHymin s UACanbHOM JKHUIKOCTH Kak CIIEICTBHUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKOUN SHEPTUH.

TexHuyeckre yCTpOMCTBA U TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKAX.

Hemoncmpauuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE OBMKEHHE.

W3mepeHrne MOITHOCTH CHUJIBI.

W3meHeHune 3Hepruu Teja Mpy COBEPILIEHUN PAOOTBHI.

B3anmHbIe NpeBpallleHUs] KWHETUYECKON W MOTEHIHMAIBHOW SHEPrUd IpH
JNEUCTBUM HA TEJIO CHJIBI TSXKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEprUH TPU CBOOOJHOM Ma/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnusie padbomoi, nPpaAKMUKym.

N3mepenne nMirysbca Teaa 1o TOpMO3HOMY ITyTH.

N3mepeHne CHIlbl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOMISI U MOLIHOCTH
CHUJIBI TSTH.

CpaBHEHUE W3MEHEHHS UMITYJIbCA TEla C UMITYJILCOM CHUJIBL.

HccnenoBanre coXpaHEHUs UMITYJIbCA TPU YIIPYTOM B3aUMO/ICHCTBUMU.

N3mepeHrne KHHETUYECKOW SHEPTUHN TeJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHHS OTEHIUABHON 3HEPTUH MPYKUHBI C pa0OTON CHIIBI
TPEHUS.

Onpenenenne pabOTHI CHJIBI TPEHHS TPU JIBIDKCHHHM TeJla MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MoJiekyJsipaasi Gu3uka U TEPMOJAMHAMHUKA.

Tema 1. Ocnoswvt MoNEKYAAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIEC TOJIOKEHUSI MOJEKyIsipHO-KuHeTH4Yeckor teopuu (MKT), ux
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBCkoe nBIKEHHE. XapakKTep
JNBIKEHUSI M B3aMMOJCHCTBUS YACTHI[ BellecTBA. MoJenu CTpPOEHUs Trasos,
KUAKOCTEH U TBEPHABIX TEA U OOBSICHEHUE CBOWMCTB BEIECTBA HAa OCHOBE 3TUX



Mojaenei. Macca u  pasmepbl Mosekyd (atomoB). KonumdecTBO BeliecTBa.
[TocrosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cmocoObl €€ u3Mmepenus. Illkana
temneparyp Llenbcus.

Mogenps uaeanbHOTO raza B MOJIEKYJISIPHO-KUHETHYECKONW TEOPHUH: YaCTHIIbI
rasa JIBUKYTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. AoOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanbrona. M3omporiecch B
UJealbHOM Ta3e C TOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ padudeckoe
Ipe/ICTaBIIEHHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJIC€HUEM U  CPEIHE  KHUHETUYECKOW  SHeprueu
MOCTYMATEIbHOTO TEIJIOBOTO JBUXKEHHUS MOJIEKYJ HJ€albHOro ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIepaTypbl TEPMOJIMHAMUYECKONW CUCTEMBI CO CpEHEN
KUHETUYECKOU SHEPTUEHN ITOCTYIIATENBHOIO TEMJIOBOIO IBMYKEHUS €€ YaCTHLL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLECCH: TEPMOMETD,
OapoMeTp, MoTy4YeHne HaHOMATEPUAJIOB.

JHemoncmpauuu.

Moaenu ABUKEHUS YaCTHI] BEIECTBA.

Mopens OpOyHOBCKOTO ABHKEHHUS.

Buneoponuk ¢ 3anuckio peaibHOro OpOyHOBCKOTO ABUKEHUSI.

Juddy3us xKUIKOCTEN.

Mogaens onbita [TepHa.

[IputsxeHne MOIEKYIIL.

Mopenu KpUCTaNIMYE€CKUX PEIIETOK.

Habnronenue u ucciaenoBaHue n30MpOLECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomuot, npaKmuKym.

HccnenoBanue rmporecca YCTaHOBJIEHUS TEIUIOBOIO PAaBHOBECHA IpU
TEII000OMEHE MEXTy ropsiueil U XOJI0JHON BOIOH.

W3ydyeHne H30TEPMHUUECKOrO Mporecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1abopatopun).

N3yueHune n30XO0pHOTro mpouecca.

N3yuenue n3obapHOro rnpoiecca.

[IpoBepka ypaBHEHUS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiumpl.

Tepmoaunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUU IS
TEPMOJAMHAMUYECKON CUCTEMBI. BHEIIHNE M BHyTpeHHUE napameTpsl. [lapamerper
TEPMOJIMHAMHYECKON CUCTEMbI KaK CPEIHHE 3HAYEHUsI BEJIIWMYMH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmoanHamMuku. (CaMONpOW3BOJIBHAS — pelaKCcalys
TEPMOJNHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopnens wuaeanbHOro raza B TEPMOJMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHuEe MenneneeBa—Knaneiipona u BbIpaKEHHE [JIi BHYTPEHHEW JHEPIUU.
VYcnoBrs IPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHUEHTpAlWs YacTHll, BBICOKHE
TEeMIEpaTyphl. BeipaxkeHue 11si BHYTPEHHEW SHEPTUU OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi pabota B TepMoAnHamMuke. Berancienue paboTsl Mo rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kKak  cnoco0  WM3MEHEHUST  BHYTPEHHEH  SHEpPIuH
TEPMOJIMHAMUYECKOW  cucTeMbl 0e3  coBepuieHUs paboTel.  KoHBekius,
TEIUIONPOBOAHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUIOEMKOCTH BEIlECTBA. YpaBHeHHME Mailepa. VYaelbHas TEIJIOTa CrOpaHus
ToruiiBa. Pacu€r KoiMyecTBa TEIUIOTHI TpH Teronepenadye. [lonstue o006
aauabaTHOM IpoIiecCe.

[lepBblli 3aKOH TepMOAMHAMHUKH. BHyTpeHHsAs »dHeprus. KomnnuecTtso
TEIJIOTBI W paboTa Kak Mepbl HM3MEHEHMs  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLIECCOB: 4Yepes
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
eMHCTBEHHAas aauadara. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKHA JUII  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOXKHO IepeaTh TEIIOTY OT O0Jee XOJIOAHOTO Tena K Oojiee HarpeTomy 0e3
kommeHcanuu (Knaysuyc). Heo6patumocTs mpupoHBIX TPOIECCOB.

[Tpunnune! aectBus TertoBbix MamuH. KT/,

MakcumansHoe 3Hauenue KII/. Hukn Kapno.

DKOJIOTUYECKHE ACIEKThl MCIOJb30BaHMs TEIUIOBBIX JABUrarenei. TermoBoe
3arpsA3HEHHUE OKPYXKAIOIIEH CPEIBI.

TexHUYeCKHe YCTPOICTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJOIMUIIBHUK,
KOHJUIIMOHEp, NU3ENIbHBIA M KapOIOpaTOpHBIA [BHUraTeiad, mHapoBas TypOuWHa,
NOJIYYCHHE CBEPXHU3KUX TEMIIepaTyp, YTUIU3ALMS «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEILUIOBOTO HAcoca, yTUIN3aUs OMOOPTraHMYECKOTrO TOIUIMBA IS
BBIPAOOTKU «TETUIOBOM» M DJICKTPOIHEPTHH.

Jemoncmpayuu.

N3meHenune TemrepaTypsl py ainadaTHYecKoOM paCIupEeHHH.

Bo3ayuiHoe orauBo.

CpaBHEHHE yIETbHBIX TEIUIOEMKOCTEN BELIECTB.



CriocoObl U3MEHEHHSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aquabaTHOTO mpoliecca.

KoMIbroTepHbIE MOJIENH TEIUIOBBIX ABUTATENEH.

Yuenuueckuit skcnepumenm, nadopamopnusie padbomoi, nPAKMUKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue nponecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTO mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJACUCTBUS U
TeMIepaTypbl KUTICHUS KUJTKOCTEH.

Tema 3. Azpezammnvle cocmoanus eeuyecmea. Pazoevle nepexoonl.

[TapooOpa3oBanue u KoHAecHcalnusd. McnmapeHue W KumneHue. Y IelbHas
TEIJI0Ta MapooOpa3OBaHMUS.

HachllieHHble W HEHachIlIeHHblE Mapbl. KauecTBeHHass 3aBUCUMOCTb
IJIOTHOCTH W JABJIEHUS HACBIIICHHOTO Napa OT TEMIEpaTypbl, UX HE3aBUCHMOCTb
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUSI OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AGCONIIOTHAs U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOINHS CBOMCTB
kpuctaiuioB. [lmaBneHne W KpucCTaM3auus. YJIEJIbHAs TEIIOTA IUIABICHUS.
Cyb6numariusi.

Hedopmanmu tBEpaOTO Tena. Pactskenue u cxatue. Casur. Moayins FOHra.
[Ipenen ynpyrux aegopmariuii.

TemoBoe pacimupeHue KXUJIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacupenre. AHTapMOHHM3M TEIJIOBBIX KOJI€OaHU YaCTHUIl BEIECTBA KaK MPUYHHA
TEIJIOBOTO PACHIMPEHHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (ha30BbIX MEPEXOIAX.

VYpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Korh(UIUEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumsipasle sBnenus. JlaBiaeHue nox NCKPUBIEHHON OBEPXHOCTBIO KUAKOCTH.
®opmyna Jlaruiaca.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTHYECKHE TPOLECCHI:  KHJIKHE
KPUCTAJIJIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpayuu.

TeruioBoe pacinpeHue.

CBOIICTBA HACHIIEHHBIX MTAPOB.

Kunenune. Kunenue npu mnoHU>KEHHOM JABJICHUMU.

W3mepeHne cuiibl MOBEPXHOCTHOIO HATSKEHUS.

OMnBITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHuUe.



Kanunnisipasie siBlieHuUs.

Monenn HeHbIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHrs BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJIEHUS KPUCTAINIMYECKOTO BEUIECTBRA.

Bunasr nepopmanmii.

HaGmronenne manbix nedopMariui.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomot, npaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCITAPEHHUS] JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI I1aBIEHUS JIb/A.

M3ydeHne CBOMCTB HACBHIICHHBIX [1apOB.

N3mepenne abCONMIOTHOW BIAKHOCTHM BO3JyXa M OIIEHKAa MacChl MapoB B
ITOMELIEHUH.

N3mepenue korpduiiierTa moBepXHOCTHOTO HATSYKEHHUS.

N3mepenne moayins FOHra.

HccnenoBanre 3aBUCHMOCTH JAeopMali  pe3MHOBOrO obpasuma  oT
MPUJIOKECHHON K HEMY CHUJIBI.

Pa3znen 4. JiekTpoanHaAMHUKA.

Tema 1. dnekmpuueckoe none.

OnekTpu3anus Ten U €€ MPOSIBICHUS. ODJNEKTpUUYecKuil 3apsan. JlBa Buma
ANEKTpUYECKUX 3apsaaoB. [IpOBOAHUKM, HOHAJIEKTPUKA W  MOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJNEKTPUUYECKUM 3apsil. 3aKOH COXPAHEHUS AICKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsanoB. Todeunsle 3apsanbl. 3akoH Kynona.

Onextpudeckoe nojie. Ero qeiicTere Ha 3JIEKTPUYECKHE 3apsbL.

Hampsok€aHocth  anekTpuueckoro  moiisa.  [IpoOubid  3apsa.  Jluauwm
HaINpsKEHHOCTH DJIEKTPUUECKOTO 1MOJs1. OTHOPOIHOE AIEKTPUUYECKOE TOJIE.

[IoTeHIMATBHOCTD AJIEKTPOCTATHYECKOTO TOJs. Pa3HOCTH MOTEHIMANOB H
HanpspokeHue. [loTeHnuanbHass 3HEprus 3apsga B 3JIEKTPOCTATUYECKOM MOJIE.
[ToTeHnman 31eKTpocTaTnyecKoro moiisd. CBsA3b HANPSHKEHHOCTH IOJS U PA3HOCTH
NOTEHIIMAJIOB JUISl DJIEKTPOCTATUYECKOTO ToJig (Kak OJHOPOJHOIO, TakK H
HEOJTHOPOJIHOTO).

[IpuHIMT CYTIEPIIO3UIINH HIIEKTPUUECKUX MOJICH.

[Tone Toueunoro 3apsna. Ilome paBHOMEpHO 3apsbkeHHOM cdepsnl. [lose
PaBHOMEPHO 3apsKEHHOro mo o0béMy mapa. [lose paBHOMEpPHO 3apsKEHHOM
OecKOHEYHOW TUTOCKOCTU. KapTuHBI JUMHUN HANpsHKEHHOCTH OSTUX TOJEH W
AKBUIIOTEHIIMAIBHBIX TTOBEPXHOCTEH.

[IpOBOAHUKHM B DJIEKTPOCTATUYECKOM I10JI€. Y CIIOBUE PABHOBECHS 3aPsAI0B.

JuanexTpuku B 3JIEKTPOCTATUYECKOM oJje. JusnexrTpuyeckas
ITPOHUIIAEMOCTb BELIECTBA.



KonnencaTop. D1€KTpOEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpaA.

[TapannenbHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBarensHoe coenMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

JIBr>KeHME 3apsyKEHHOM YaCTHIIbI B OJTHOPOIHOM BJIEKTPUUECKOM TOJIE.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETP, DIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE dJIEKTPOINpHOOpOB,
KOHJIeHCaTOphI, reHepatop Ban ne ['paada.

Jemoncmpauuu.

YCTpOUCTBO M IPUHLIMI AEHUCTBUS 3JIEKTPOMETPA.

DIJIEKTPUYECKOE TOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUUECKOE MOJIE ABYX 3aPsIKEHHBIX IUIACTUH.

Mopensb anekTpocraTuiueckoro reneparopa (Baun ne ['paada).

[IpOBOAHUKH B IEKTPUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AINTA.

YCTpOUCTBO U AEUCTBUE KOHAEHCATOPA ITOCTOSIHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcCaTopa OT IUIOIIAan
IJIACTUH, PACCTOSTHUSA MEXIAY HUMH U TUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHEPrust AEKTPUIECKOTO TOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsiaKa U pas3psiKa KOHIECHCATOpa YePE3 PESUCTOP.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmukKym.

OrneHka cuil B3aUMOJICUCTBUS 3aps>KEHHBIX TEIL

HabGnronenue npeBpallieHus SHEPTUH 3apsSKEHHOTO KOHJEHCATOPa B SHEPTHUIO
M3JIYy4YEHUs CBETOANO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKALIEN KOHACHCATOP.

Pacnpenenenne Pa3HOCTH MOTEHIIUAJIOB (HanmpsHKEeHUS ) pu
MIOCJIEIOBATEIBHOM COCIMHEHUHN KOHJIEHCATOPOB.

HccenenoBanne paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit IneKmpuyecKuil mox.

Cwuiia Toka. [IocTOSIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKa. McTOUHUKH
toka. Hanpsiokenue U u DJ1C £.

3akoH OMa JJ1 y4acTKa LEeTnH.

DIIEKTPUYECKOE CONIPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTHUBIICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBbl W ITUIOIIAAM MONEPEYHOTO CECUCHMUS.
VY nenpHOE CONPOTHUBIICHUE BEILIECTBA.

[locnenoBaTenpHOE, MMapauIeIbHOE, CMEIIAHHOE COENMHEHNE MPOBOAHUKOB.
Pacuér pazBeTBnEHHBIX dekTpuueckux 1emnei. [IpaBuna Kupxroda.



Pa6ora snextpuueckoro Toka. 3akon J[xxoyns—Jlenna.

MOMIHOCTD 3JIEKTPUYECKOro TOKa. TerioBas MOIIHOCTb, BbIIEIseMas Ha
pe3ucrTope.

OJIC u BHYTpEHHEE COINPOTUBJICHUE HUCTOYHHMKA ToKa. 3akoH Owma s
MOJIHOM  (3aMKHYTOH) dJIEKTPUYECKOM Ienmr. MOITHOCT, HMCTOYHHKA TOKaA.
KopoTtkoe 3ambikanue.

KonaeHcaTop B 11enu MOCTOSIHHOTO TOKA.

TexHuyeckre yCTpOCTBA M TEXHOJOTHMYECKHME MPOLIECCHI: aMIEPMETD,
BOJITMETP, PEOCTAT, CUETUUK DIICKTPUUECKON IHEPTUH.

Jemoncmpauuu.

W3mepeHne cuiibl TOKA U HAPSKEHUSL.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSKEHUS IS PE3UCTOPA,
JaMITbl HAKAJIUBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS UUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOLIAAM MONIEPEYHOIO CEYEHUS U MaTepHaIa.

HccnenoBanye 3aBUCHMOCTH CUJIBI TOKA OT COIIPOTHBIICHHUS IPU TOCTOSSHHOM
HaIpPsHKEHUU.

[Ipssmoe n3mepenne D/IC. KopoTkoe 3aMpIKaHHE raJlbBAHUYECKOTO DJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObI coeuHeHust ICTOUHUKOB Toka, JJ1C OGatapeii.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXKIY MOJIIOCAMU MCTOYHUKA TOKa
OT CHJIbI TOKA B LIETIH.

Yuenuueckuii 3xcnepumenm, nadvopamopnsie pabomot, npaKmukKym.

HccnenoBanne cCMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne y1eapHOro COMPOTHBIICHHSI TIPOBOJHUKOB.

HccnenoBaHue 3aBUCMMOCTH CWJIBI TOKAa OT HANpPsDKEHUS I JIAMIIBI
HaKaJMBaHUSI.

VYBenuueHue npejena u3MepeHus amrnepMerpa (BOJIbTMETPA).

N3mepenne D/IC 1 BHYTPEHHETO CONPOTHUBIICHHUS HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJ]C raJbBaHUYECKOTO 3JEMEHTAa OT BPEMEHU
IPU KOPOTKOM 3aMBIKAHUH.

HccnenoBanre pa3HOCTH MOTEHUMAIOB MEXKIY MOJIFOCAMU MCTOYHUKA TOKA
OT CUJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCMMOCTH TIOJIE3HOW MOIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 paziuuHnvlx cpeoax.

OJnekTpuyeckas MPOBOJAMMOCTb  Pa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTbH COIPOTUBIICHHUS METAIOB OT
TemiiepaTypbl. CBEpXIIPOBOAUMOCTb.



DnexkTpudecKkuid TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOHUKH. CobcTBeHHass W TpUMECHasT  IPOBOJAUMOCTD
noJynmpoBoIHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAST AUCCOLMALMS.
Onextposns. 3akoHbl Papajaes s AIEKTPOIIU3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECaMOCTOSTEIbHBIN
paspsa. Paznuynele TUIIBI cCaMOCTOATENBHOTO paspsaaa. Monnus. 11nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE ITPUMEHEHHE: Tra30pas3psiaHble
JamIbl, 3JEKTPOHHO-Ty4eBass TpyOKa, MOJYIPOBOJHUKOBBIE NPUOOPHI: A0,
TPaH3UCTOP, (OTOAMOMA, CBETOAMOM, TalbBaHUKa, paQUHUpPOBAHHE MEJH,
BBIIIJIaBKA AJIFOMHUHMS, SJIEKTPOHHAST MUKPOCKOIIHSI.

Jemoncmpauuu.

3aBUCHUMOCTB CONPOTUBIICHHS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOIIUTOB.

3akoHsl tekTponn3a dapazest.

W ckpoBoii pa3psia 1 IPOBOAUMOCTD BO3yXa.

CpaBHEHHE TPOBOJAMMOCTH METAIIOB U MOIYIIPOBOJIHHUKOB.

OHOCTOPOHHSSI IPOBOIUMOCTD THOJA.

Yuenuueckuit s3xcnepumenm, nabopamopnsie padomuol, npaKmuKym.

Hab6mronenue snekrposmsa.

N3mepeHnne 3apsaia ONHOBAJIEHTHOTO HOHA.

HccnmenoBanne  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKU AHOAA.

Du3uyecKuil NPaAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUYHMH C UCIOJIb30BAaHUEM AHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHCTEM.
AOCOIIOTHBIE M OTHOCUTENBHBIE IMOIPEIIHOCTH U3MEPEHUN (PU3NUYECKUX BEIMYUH.
OneHka rpasui] NOrpemHOCTeN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUN, MCCIEAOBAaHUN  3aBUCHMOCTEU
¢u3HUecKMX BEIMYMH, MPOBEPKA TNPEIJIOKECHHBIX THMOTe3 (BBIOOpP U3 padoT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3denax  «YUYEHUYECKHH  DKCIIEpUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBSA3M.

Nzyuenne kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTUHU, XUMUH, T€OTpaQUU U TEXHOIOTHH.

Mesicnpeomemmuovie nonamus, C6A3aHHbBIE C U3YYCHUEM MEMO008 HAYUHOZ0
no3HaAHUA: SBIICHUE, HAay4yHbIM (akT, runotesa, (pusnyeckas BEIMYMHA, 3aKOH,



Teopusi, HaOJIOAEHUE, HKCIEPUMEHT, MOJEIUPOBaHHME, MOJAEIb, H3MEpEHue,
HOTPELIHOCTH U3MEPEHNM, U3MEPUTENIbHBIE TPUOOPHI, LIUPpOBas 1adopaToOpusl.

Mamemamuka: pemieHue CUCTeMbl YypaBHeHMH. JluneitHas QyHKIU,
napabona, runepbona, ux rpaQuKyd U CBOMCTBA. TpUTrOHOMETpUYECKUE (QYHKIUH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTops! 1 MX IpOEKLNU Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: Mexannueckoe ABI)KEHUE B KUBOW mpupoze, nuddysus, ocMmoc,
TEII000MEH >KHMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpepbl,
yTHWIM3auuss OWOOpPraHMYECKOr0 TOIUIMBA JJIsi  BBIPAOOTKH  «TEIJIOBOM» U
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSIKEHUE U KaWJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumusa: OUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJEKYII,
MOJIb BEIIECTBA, MOJISIPHAs Macca, IOJIy4eHHE HAaHOMATepHaJIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJN, KUIKOCTEH U Ta30B, )KUJIKUE KPUCTAIIbI, dJEKTPUUECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, 3JICKTPOHHAS
MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTb BO3IyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUe ABUKEHUN C MCHOJIb30BAaHUEM MEXaHU3MOB,
y4€T CyXOro M JKMJIKOTO TpEHUS B TEXHHUKE, CTATHYECKHE KOHCTPYKLUU
(KpOHIUTENH, peméTyarble KOHCTPYKLMHU), UCIIOJIb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTrHUE), ABUTATE]Ib BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIULIMOHEDP, TEXHOJIOTUN
IIOJIy4YEHUS] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCIE HAHOMATEpUAJIOB, U
HAaHOTEXHOJOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. JnekTpoanHaMHuKaA.

Tema 4. Macnummnoe none.

B3auMoznelcTBUE IIOCTOSHHBIX MAarHUTOB M INPOBOJAHMKOB C TOKOM.
MaruutHoe mone. Bekrop MarHuTHOM WHAYKUMH. [IpuHIMO cyrneprno3unuu
MAarHUTHBIX NOJIeH. JIMHUY MarHUTHOW UHIYKIIUU.

MarauTtHoe 1moJie IPOBOAHUKA C TOKOM (MPSMOIO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HalpaBJICHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOAYJb. J(BI>KEHNE 3apsSKEHHOM YaCTHLIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuisl JIopeHua.

MarnautHoe nosie B Bemectse. @eppoMarHeTUky, 1apa- U JuaMarHeTUKH.



TexHuueckue YCTPOfICTBa N  TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHHUC

MOCTOSIHHBIX MarHuTOB, ANIEKTPOMATHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHIL.
JHemoncmpauuu.

Kaptuna  nuHMA  MHAYKUMM ~ MArHATHOTO  MOJS  TIOJOCOBOTO U
MIOIKOBOOOPA3HOTO MTOCTOSTHHBIX MarHUTOB.

Kaptrna 1uH1Il MarHUTHON UHAYKIIMU TOJISI ITTMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKUA C TOKOM.

BzaumMojeiicTBr€E IByX MPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

[erictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

HaOmroienue NBMKEHUS ITyYKa 3JIEKTPOHOB B MAarHUTHOM TI0JIE.

[TpuHIIMD JICUCTBUSA AIIEKTPOUZMEPUTEIIBHOTO npubdopa
MarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuii s3xcnepumenm, nabopamopuvie padoomol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJISI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMarHeTUKOB.

HccnenoBanue 1eMCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3Mepenue cuiibl Amimepa.

N3ydenre 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.

Onpenenenne MarHUTHOM MHIYKIIMHA HA OCHOBE U3MEPEHUS CUJIbI AMIIEpa.

Tema 5. dnekmpomazHumMHAA UHOYKYUA.

SBneHune dNeKTpoMarHuTHOW uHAYKHUU. [loTOK BekTOpa MAarHUTHOU
naaykuud. JOJIC wHAyKnMu. 3aKOH 3JIEKTPOMArHMTHOW WHAyKIuMu Papajnes.
Buxpesoe anektpuueckoe nosue. Toku Pyxo.

OJIC MHAYKIUM B TPOBOJHMKE, IBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

ITpaBuno Jlenna.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTHM B I1IE€MH IOCTOSIHHOIO TOKA.
Ssnenue camonHaykuuu. 3J1C caMOUHIYKITUU.

DHeprus MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTPONCTBA M TEXHOJIOTMYECKHUE MPOIECChl: HHIAYKIIMOHHAS
neyb, COJCHOU, 3allliTa OT JEKTPU3ALUU T MPU IBUKEHUU B MAarHUTHOM I10JIE
3emun.

JHemoncmpayuu.

HaOnronenuie ssBieHus 3JIeKTPOMarHuTHOM UHTYKIIUH.

Uccnenoanne 3aBucumoctd IJIC HMHIOYKIMU OT CKOPOCTH HW3MEHEHUS
MAarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TameHrie MarHuTa B allFOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre CaMOUHAYKITUH.

UccnenoBanne 3aBucumoct DJIC caMOMHIYKIUUA OT CKOPOCTH M3MEHEHMS
CWJIBI TOKA B TEMH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie padbomot, npaKmuKym.

HccnenoBanue sSIBICHUS JIEKTPOMArHUTHOW MHIYKIIUH.

OnpeneneHne UHAYKIIMA BUXPEBOTO MArHUTHOTO TOJISI.

HccnenoBanue siBICHUS CAMOMHTIYKIIUH.

COopka MOJIe M JIEKTPOMAarHUTHOTO T'€HEPATOPA.

Pa3nen 5. Koie6anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cucrema. CBOOOIHBIE KOJICOAHMS.

["apmonunyeckue konebanusi. KnuHnemarnueckoe W IMHAMUYECKOE OIMUCAHUE.
DHEpPreTUYecKoe ONMUCAHUE (3aKOH COXPAHEHUS MEXaHUYECKOU sHepruu). BriBoa
JTUHAMUYECKOTO OMHMCAHUSI TAPMOHUYECKUX KOJIEOaHU U3 UX DHEPreTHUECKOro U
KMHEMATUYECKOTO OTTUCAHUSI.

AMmutyna u ¢asza konedanuil. CBs3b aMIUIUTYAbl KOJEOAHUW HCXOTHOM
BEJIMYMHBI C aMIUTUTYJaMU KOJIeOaHH €€ CKOPOCTH B YCKOPEHUSI.

[lepmon u dacrota koneOanuii. [lepwon Manbix CBOOOAHBIX KOJeOaHMIA
MaTeMaTU4ecKoro wmastHuka. Ilepuoa cBOOOMHBIX KoJieOaHUN MPYKUHHOTO
MasITHUKA.

[Tonsatue o 3aTyxawmnux KojedaHusx. BeinyxaeHHsie kojebanus. Pe3oHanc.
Pe3onancHas kpuBasg. BriusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIE0AHUSI.

TexHuyeckue yCTpoMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

JHemoncmpayuu.

3anuck KoJIeOaTEIHbHOTO JBUKCHHUS.

Hab6mronenune He3aBUCUMOCTH TIEPHO/Ia MaIbIX KOJieOaHUii Tpy3a Ha HUTU OT
aAMIUTATYJIBI.

HccnenoBanue 3aTyxaronux KojJeOaH!il 1 3aBUCUMOCTH TTEPHOJ1a CBOOOTHBIX
KoJie0aHu# OT CONMPOTUBIICHUS.

HccnenoBanne kojeOaHM Tpy3a HA MAacCCUBHOW TPYKMHE C IEIbIO
dbopMupoBaHUs MIPEACTABICHHUN 00 HI€aTbHON MOJIETN TPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUH MTPHU KOJIEOAHUX Ipy3a Ha MPYKUHE.

HccnenoBanne BbIHYKICHHBIX KOJIEOAHUH.

HabGmronenne pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopmwie padomul, npaKmuxym.



W3mepenne mepuona CBOOOAHBIX KOJIECOAHWN HHUTSAHOTO W MPYXKHUHHOTO
MasiTHUKOB.

W3yyeHue 3aKOHOB ABMKEHUS TEJA B X0J1€ KOJI€OaHU Ha yIPyTroM MO/IBECE.

N3yueHue NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KUHHOM MasTHHUKE.

HccnenoBanre yObIBaHHS aMILTUTY/IbI 3aTyXalOMUX KOJICOaHUA.

HccnenoBanne BoIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnekmpomaznummsle Ko1edanus.

Konebarenbupiit  koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHUS B
ujcalbHOM KoJiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsA]a KOHJAEHCAaTopa C aMIUTUTY0M CHJTbI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHUS PHEPTUH B UJI€AJIbBHOM KOJIe0aTeTbHOM KOHTYPE.

3aTyxaromme AJIEKTPOMArHUTHBIC KoJieOaHusl. Brinyx 1eHHbBIE
AJIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemenHbIi TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JNEUCTBYIOIIEE 3HAUCHHE CHJIBI TOKAa W HAIpsDKEHUs MpU paziudyHou  (opme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoulalbHbI TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIEMH CHUHYCOWUJAJIBHOTO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsikeHui.

WUneansusiii  Tpancopmatop. I[lpom3BoacTBo, mepemadya W NOTpeOsIeHHE
AJIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU TMpPU MPOU3BOACTBE IJIEKTpodHepruu. KynbTypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JIIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JJMHUH 3JIEKTponepeay.

Hemoncmpauuu.

CB0OOIHBIE 2JIEKTPOMATrHUTHBIC KOJICOAHUS.

3aBUCUMOCTh 4aCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcrumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXarOUIMX ANEKTPOMATHUTHBIX KOJeOaHUN.

Mopenb 3IeKTpOMarHuTHOTO TeHepaTopa.

BriHy>X1eHHbIE CUHYCOUTAJIbHBIEC KOJICOaHMSI.

Pe3ucrop, karymika MHAYKTUBHOCTH U KOHJEHCATOP B IIEMU MEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIEOOBAaTENbHOM COEAUHEHUM PE3UCTOpPA, KATYLIKU
WHJIYKTUBHOCTHU U KOHJEHCATOpa.

Y CcTpoiicTBO M PUHIIAT JEHCTBUS TpaHchopmaTopa.



Mopeinb THHUM 3JEKTPOIEepe1adHn.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomot, npaKmuKym.

N3ydenue Tpancpopmaropa.

HccnenoBanre NEpEeMEHHOIO TOKA 4Yepe3 IOCIEAO0BATEIBHO COEAUHEHHBIC
KOHJIEHCATOP, KaTyIIKYy U PE3UCTOP.

HabnrogeHue 371eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanre padOThl HCTOYHUKOB CBETA B IIENHU IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMazZHunHble 60JIHbL.

Mexanudeckue BOJIHBI, YCJIOBUS HX pacnpocTpaHeHus. IlomepeuHbsie u
OPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pAacHpOCTPAaHEHWS W JUIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)XEHHWE, IMpeJoMJIEHUE, HMHTephepeHIUs U
TUPPAKIHSL.

3Byk. CkopocTb 3ByKa. I poMKkoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPYXKAIOLIEH CPEIbI.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CJIIOBUS M3Iy4YEHUS AJIEKTPOMATHUTHBIX BOJIH.
B3anMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIEKTPOMATrHWUTHBIX  BOJH:  OTPaXXEHHWE,  IPEIOMIICHUE,
noJisipu3anus, HTepdepeHuns u nudpaxuus.

[IIkana 37€KTpOMAarHUTHBIX BOJIH. [I[puMeHeHne AIeKTpOMarHuTHHIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3U U TeneBUAeHUS. Paqnonokamnus.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAKOIIEN CPEIBI.

TexHHUecKrue YCTPOHCTBA M TNPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbBIE
MHCTPYMEHTBI, pajap, paIuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBU-neus,
YJIBTPa3ByKOBasl JUAarHOCTHUKA B TEXHUKE U MEIUIIMHE.

JHemoncmpauuu.

OOpa3zoBaHue U pacIpOCTPAHEHHUE MOMEPEUYHBIX U MTPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITMHBI BOJTHBI OT YaCTOTHI KOJICOaHUH.

Habmroienue oTpaskeHust U MpeIoMIICHHUS] MEXaHUUECKHUX BOJIH.

Hab6mronenune unrepdepenimm u mudpakiiny MEXaHUIeCKUX BOJTH.

AKYCTHYECKHI PE30HAHC.

CBolicTBa yJIbTpa3ByKa U €ro NpUMEHEHHE.

Habmonenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJION H
4acTOTOM KOJeOaHUH.

HcenenoBanue CBOMCTB JJIEKTPOMAarHUTHBIX BOJIH: OTpaKECHHUE,
peoMIIeHUE, oyigpu3anus, tudpakuus, HHTephEepeHLHs.

OOHapyxeHue nH(ppPaKpacHoOro U yabTpa(HroIeTOBOrO U3ITyYEHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuoie pabomoi, npaKmuKym.



N3ydeHne mapamMeTpoB 3ByKOBOW BOJIHBI.

W3yuyeHue pacrpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacnpOCTpaHEHUE CBETa B OJXHOPOJHOM cpene. Jlyd cBera.
To4eUyHbIN UCTOYHUK CBETA.

OTtpaxeHne cBeTa. 3aKOHbBI OTpakeHUs cBeTa. [locTpoeHue m3o0paxeHuil B
mockoM 3epkaie. Cepuueckue 3epkana.

[Tpenomiienue cBeta. 3aKOHBI IPEIOMIIEHUS CBeTa. AOCONIOTHBIN MTOKAa3aTeNlb
npesiomsieHus. OTHOCUTENBHBIN IT0Ka3aTeNnb npestoMieHus. [1I0CTOSTHCTBO 4acTOTEI
CBE€Ta M COOTHOUIEHWE JJIMH BOJH NIpPH IEPEX0JIe MOHOXPOMATHYECKOrO CBETa
yepe3 IrpaHully pasziena ABYyX ONTHYECKUX Cpe.

Xox nmyueir B npusme. Jucnepcusi cera. ClioxHBIA cOCTaB O€IOro CBeTa.
[Ber.

[lonHoe BHyTpeHHee OoTpaxeHue. [IpenenbHpIil yroyl MOJIHOrO BHYTPEHHETO
OTpaXKCHHUS.

Cobupatoniie ¥ pacceuBaromiue JuH3bL. ToHKas JuH3a. DOKYyCHOE
pacCTOSIHUE U ONTHYECKash Cuja TOHKOM JIMH3bl. 3aBHCHUMOCTHh (POKYCHOIO
pPacCTOSIHUSI TOHKOW c(epuyecKol JIMH3bl OT €€ T'€OMETPUU U OTHOCHUTEIHbHOTO
NIOKA3aTesIs IPEJIOMIICHUS.

@opmysia TOHKOHM JIMH3BL. Y BEJIMYEHNE, 1aBAEMOE JIMH30M.

Xox mydva, NMPOMIEAMIEro JIMH3Y HOJ IPOWU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuueckoi ocu. IlocTpoeHne wH300paKeHH TOYKM W OTpe3Ka MpsSMOi B
COOMPAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnocobHocts. ['11a3 kak ontudeckas
CUCTEMA.

[Ipenensl npUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBass ontuka. Hurtepdepeniuss cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBuss HaOMIOJEHUST MaKCUMyMOB U MHUHUMYMOB B HMHTEpPHEpEHLUOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KiacCHYECKHX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcClIoBUE HaOIIOICHUS
[JIaBHBIX ~MaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tosstpusanus cBera.

TexHMYeCKUEe YCTPOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCH: OYKH, JIyma,
NEPUCKOI, (oToanmapaT, MUKPOCKOI, MPOCKIMOHHBIM ammapar, MpPOCBETICHHUE
OITUKH, BOJIOKOHHAS ONTHKA, TU(PAKLINOHHAS peHIETKA.

JHemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.



HccnenoBanue npenomMieHuUs CBETA.

HaOnroieHue moaHoro BHyTpeHHEro oTpaxkeHust. Moiesib CBeTOBO/Ia.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4Ye€pe3 IUIOCKOMapaUIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanne CBOMCTB M300pakKeHUH B JIMH3AX.

Mogenu MUKpOCKoma, TEJIECKOIA.

Hab6mronenne naTepdepeHINM CBETA.

HaOmnroienrie BETOB TOHKUX TIJIEHOK.

Hab6mronenune nudpakmum cBeta.

N3yuenne nudppakiiMOHHON PeIIETKH.

Hab6mronenue qudpakiinoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

Habnronenue nossipuszaiuu cBera.

[IpuMeHeHue MOASIPOUIOB JIJIs U3YUCHUSI MEXaHUUECKUX HaAIPSIKEHUM.

Yuenuueckuit skcnepumenm, navopamopnsie padomuol, npaKmuKym.

N3mepenue nokazaresns npeaomMeHus CTeKa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pacCTOSIHMSL OT BellecTBa (Ha
MIPUMEPE KUJKHUX JTUH3).

N3mepenre poKycHOTo pacCTOSTHUS PACCEUBAIOIINX JIUH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 TNIOCKOTO 3epKalia U JINH3HI.

[Tony4yenune n300paxeHust B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CUCTEM.

Habmonenue nudpakiuu, nHTepdEpeHInn U NOJIPU3alUK CBETA.

N3yueHne noasipusaiuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUIIICKTPHUKA.

N3yyenue nHTEpPEpeHINH JTa3ePHOTO U3TyUYCHUS HA IBYX IIEIIX.

HaGmronenue nucnepcum.

HaGmronenue u uccnegoBanve qudpakiimoHHOTO CIIEKTpa.

N3mepeHnue IJIMHbBI CBETOBOM BOJIHBI.

[TomydyeHune criekTpa U3ITy4SHHUS] CBETOAMOIAa TPU MOMOIIU TU(PAKIIMOHHON
PELIETKH.

Pa3znen 6. OCHOBBI ClIeIIHAJIbHOM TEOPUU OTHOCUTEIBHOCTH.

['panuubpl  TPUMEHMMOCTH  KJIACCMYECKOM  mexaHuku.  I[loctynarsl
CIEUHUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  mHTepBal. [IpeoOpasoanusi  Jlopenna.
YcnoBue mnpuunHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTHU. 3aMeEJICHUE
BPEMEHH U COKPAIICHUE JJINHBI.

DHeprus U UMITYJIbC PEISITABUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIbCOM PEISATUBUCTCKOW YaCTULIBI. JHEPIrus
MOKOSL.



TexHHUYeCKHe yCTPOMCTBA M TEXHOJIOTMUECKHE IPOLECCHI: CIyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3apSKEHHBIX YaCTHLL.

Y4yeHn4ecKuil 3KCIEPUMEHT, 1a00paTOpHbIE PAOOTHI, TPAKTUKYM.

OmnpeneneHre UMIyJIbca W DHEPIMHM  PESITUBUCTCKUX  4YacTull  (TI0
doTorpadgusiM TPEKOB 3apsSKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas pusmnka.

Tema 1. KopnycKyaapHo-601H0801 Oyaausm.

PaBHOBecHOE TeruioBoe u3MyyeHue (U3IydeHUue abCOIIOTHO YEPHOro Tena).
3akoH cMmelenust Buna. ['mnotesa [Inanka o kBaHTax.

®DOTOHBI. DHEPTHS U UMITYJIbC (POTOHA.

®orordpdext. Onwitel A. I'. CroneroBa. 3akonsl pororddexra. YpaBHeHHE
OitHmreitHa 11 poTodaddexra. «KpacHas rpanuiiay Gorosddekra.

JlaBnenue cBera (B UYaCTHOCTH, JIaBJIiCHHE CBeTa Ha aOCOJIOTHO
HOTJIOMIAIONIYI0 U a0COJIFOTHO OTpaXkarollylo MoBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBA yacTull. BonHel ne bpoia. lnrHa BosHbI e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alMU JBHWXKYILIecs dvactunbl. KopmyckyispHo-
BOJIHOBOH Ayanu3M. [{udpakius 3eKTpOHOB Ha KpHUCTaJIIax.

Crnenuduka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEOIpeneaEéHHOCTEH
I'eitzenOepra.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKHUE IIPOLIECCHI: CIIEKTPOMETD,
doTosnemMenT, GOTOMATYMK, TYHHEIBHBI MUKpPOCKOI, COJIHEUHas Oarapes,
CBETOJINO/I.

JHemoncmpauuu.

®dotor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poTodddekra.

HccnenoBanne  3aBUCMMOCTHM  CONPOTHUBIICHHUS  MOJYIPOBOJHUKOB — OT
OCBELLIEHHOCTH.

CBeToano.

Conneunas 6atapes.

Yuenuueckuit akcnepumenm, nadopamopnuie padbomoi, nPAKMUKym.

HccnenoBanue poropesucropa.

N3mepenune noctostHHoM [Inanka Ha ocHOBe uccienoBanus ¢hoTodddexra.

HccnenoBanne 3aBUCUMOCTU CUJIbI TOKA YEPE3 CBETOIHUOJ OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbITEl 1O KCCIENOBAHUIO CTpOEHUs aroMa. I[lnmaHerapHas mMonenb aromMa
Pesepdopna.

[Toctynatel bopa. U3nydyenue u norsoiienue (HOTOHOB MPH MEPEXojie aToMa
C OJIHOTO YPOBHS SHEPTUU HA APYTOil.



Bunpl ciexktpoB. CekTp ypOBHEHN SHEPTHH aTOMa BOJIOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHH4eCKre YyCTPOWCTBA U TEXHOJOTHUYECKUE MPOILECCHI: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpauuu.

Mopnens onsita Pesepdopra.

HaGmroieHre MTuHeMYaThiX CIIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETUMKA HOHUZUPYIOIINX YACTHILI.

OrnpeneneHue JJIMHBI BOJHBI JA3€pPHOTO U3IyYCHHUS.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomot, npakmukym.

HaOmroienre muHeiyaToro CrekTpa.

HccnenoBanne crniekTpa pa3peKE€HHOrO0 aTOMAapHOTO BOAOPOJa U U3MEPEHUE
nocrosinHoi Punbepra.

Tema 3. Du3zuka amomnozo A0pa u I1eMeHmMaAPHbLIX YACMUY,.

Hyxnonnas mozaens siapa [eiizenbepra—MBanenko. 3apsa siapa. MaccoBoe
qucio sapa. N30Tomnsl.

PanunoaktuBHOCTE. Aubda-pacnaa. DNEKTPOHHBIA M IMO3UTPOHHBIA OeTa-
pacnaz. ['amMa-usimydyeHue.

3aKkOH pPaJAMOAKTUBHOrO pacnaga. PaauoakTHBHBIE H30TONBI B MPHUPOJE.
CBoiicTBa MOHM3UPYIOLIETO W3IMy4YeHUS. BiMsHUE pagrMOaKTUBHOCTH Ha >KUBBIE
opranusmbl. EctecTBeHHBIN QoH uznydeHus. Jlozumerpus.

DHeprus CBsi3U HYKJIOHOB B sfpe. SAnepubie cuibl. [edekT maccol sapa.

Anepurie peakiuu. Jlenenne u cuntes suep. AnepHsie peaktopsl. [Ipodaemsr
yOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTHMYECKHUE aCMEKThl Pa3BUTHUS
SIEPHON DHEPIETUKMU.

Metonbl perucTpaluy 1 UCCIAEAOBAHUS AJIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJIbHbIE B3aMMOACHUCTBUA. bapuOHBI, ME30HbI M JICOTOHBI.
[Ipencrasnenne o CranaaptHoii Mogenu. KBapk-riatooHHast MOJIENb aApOHOB.

®usuka 3a npeaenamu CrtaHgapTHol Mojenu. TéMHass marepust U TEMHas
SHEPTHSL.

EnunacTBO hrzmdeckoit kapTHHBI MUDA.

TexHn4eckre yCTpOMCTBA U TEXHOJIOTHUYECKUE MPOLIECCHI: T03UMETP, Kamepa
Bunbscona, saepHbIi peakTop, TEPMOSIIEPHBIA peakTop, aromHas OomoOa,
MarHUTHO-PE30HaHCHAsE ToMOTpadus.

Yuenuueckuit 3xcnepumenm, nabopamopnsie pabomot, nPAKMUKyMm.

HccnenoBanre TpeKoB YacTHIL (M0 TOTOBBIM (OoTOrpadusim).

HccnenoBanne paanoakTUBHOTO (OHA C UCTIOJIb30BAaHUEM JIO3UMETPA.

N3yueHne noriaomeHus: 0eTa-4yacTUll aTFOMUHUEM.

Pa3znen 8. Dy1eMeHTbI aCTPOHOMMH M ACTPOPUBUKH.



Ortarnbl pa3BUTHs acCTpOHOMUU. [IprKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
actpoHomMuu. IIpUMEeHMMOCTb 3aKOHOB (DU3UKUA MJIE OOBIACHEHHS TPUPOJIBI
KOCMHUYECKUX OOBEKTOB.

Metoapl acCTpOHOMHYECKHX HcCclieoBaHUN. (COBpPEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PAMOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHUSI.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipKkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBHKCHUE.

ConHeyHas cucrema.

Connue. ConHewyHass akTuBHOCTh. MctouHuk sHeprun ConHua W 3BE3N.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamMmma «CreKTpabHbIA K1acc —
CBETUMOCTB». 3BE3/bI TJIABHOW IIOCIIEIOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBbY» JUIsl 3BE3J TJIABHOM ITOCIENOBATENBHOCTU. BHYTpeHHEe cTpoeHue
3BE31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXO0XKACHUU U dBoIonuu CoyHIa U
3BE3/1. DTanbl )KU3HU 3BE3].

Muneunsiii [Tyte — Hama ['amaktuka. Ilonokenue m aBwxkeHue CojHIA B
INanaktuke. Tunel ranaktuk. Pagnoranaktuky u xBazapel. YEpHbIE ABIPHI B sApAX
TaJaKTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa00sa. Pa3oeranue rajgakTuk.
Teopus bonbmoro B3peiBa. PenmmkToBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonooenus.

HaGmronenus 3BE3HOT0 HeOA HEBOOPYKEHHBIM TJIa30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JIJIST OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31usi CeBEpHOro MOJylmiapusi U SpKue
3BE3/IBL.

HaGmiogenuss B Teneckon JlyHbI, TJIaHET, TYMaHHOCTEH U 3BE3AHBIX
CKOIUICHUM.

Du3nyecKuil NPAKTUKYM.

CriocoOb1 u3Mepenus (PU3NYECKUX BETUYHH C MCTOJIB30BAHHEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIIMYUH.
OneHka rpaHul] NOrPEeIHOCTEN.

[IpoBeneHHEe  KOCBEHHBIX HW3MEPEHUN, MCCIEAOBAaHUN  3aBUCUMOCTEU
¢u3HUecKNX BEJIMYMH, TPOBEPKA NPEIJIOKECHHBIX THMOTe3 (BBIOOpP U3 padoT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pazluenax «YUYECHHYECKHH  JKCIIEPUMEHT,
nabopaTopHbIe PabOThI, MPAKTUKYM).

O0o0marnee NOBTOPEeHUeE.



O0o00uIeHNEe U cucTeMaTU3alMs CONEPKaHUs pa3eioB Kypca «MexaHuKay,
«MomnekymnspHas pu3nKa U TepMOAUHAMUKA», « DIEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCUTENbHOCTHY», «KBaHTOBas
¢uznka», «IIEMEHTBl aCTPOHOMUU U ACTPOPUUKI.

Ponp ¢u3uku U acTpoHOMMM B HSKOHOMHUYECKOM, TEXHOJIOIMUYECKO,
COLIMAJIbHON M ATHYECKOH c(hepax AeATeIbHOCTH YEIOBEKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYECHHUE ONMCATEIbHOM,
CUCTEeMATHU3UPYIOIIEeH, OOBIACHUTEIBHON W  MPOTHOCTUYECKOW  (yHKIHI
(puznyeckoil TeOpUH, posib GUINYECKON TEOPUH B (POPMUPOBAHUU MIPEICTABICHUM
0 (Qu3MUecKol KapTUHE MHUpPA, MECTO (PU3NUECKOW KapTUHBI MHpa B 0OLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢usuku yrioyonéHHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUYETOM COJIEPKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C KypCcamH
MaTeMaTUKH, OMOJIOTUH, XUMUH, TeOTrpaQUu U TEXHOJIOTHUH.

Mesicnpeomemmuovie nonamus, C64A3aHHbIE C U3YHECHUEM MENM 0008 HAYUHOZ20
nO3HaHuA: SIBICHUE, Hay4YHbId (akT, rumoresa, (pU3nMvecKkas BEIUUYMHA, 3aKOH,
TEOpHUsl, HaONIOAEHUE, OSKCHEPUMEHT, MOJECIHPOBAHUE, MOJENIb, H3MEpPEHUE,
MOTPEIIHOCTA U3MEPEHUM, U3MEPUTENbHbBIE TPUOOPHI, ITUdpOBas 1adbopaTopus.

Mamemamuka: pelIeHUE CHUCTEMBI YypaBHEHUW. TpUrOHOMETpUYECKHe
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOphI M MX MPOEKIHH Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3yeMeHTApHBIX GyHKUMNA. [Ipu3Haku 1omOOMS TPEyroJbHUKOB,
oTpe/eeHUe IO ITOCKUX GUTYyp U 00BhEMA Tell.

Buonozua: >nextpuueckue SBICHUS B KUBOM mpupoje, KoseOaTesbHbIe
IBIDKEHUS B JKMBOW MPUPOJE, SKOJIOTMYECKHE PHUCKH TIpU IPOU3BOACTBE
ANEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIeW  cpesbl,
yIbTPa3BYyKOBasl JAMATHOCTUKA B MEIMIIMHE, ONTHUYECKUE SBJICHHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OO0pa30BaHUSA KPUCTAUIMYECKOW PEMIETKH, CIEKTpaIbHBIN
aHaJIn3.

I'eozpaghusa: wmarHuTHplE T1OJMIOCAa 3€MIIM, 3AJIEKH MATHUTHBIX DY,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpOABUTraTeNb SIKOOH, reHepaTop MEepeMEHHOro TOKA, MHIYKIMOHHAs IIeyb,
JUHUM 3JIEKTpONEepeay, dJIEKTPOABUraTesb, pagap, paIuoONpUEMHUK, TEIEBU30D,
aHTeHHa, TtenedoH, CBY-meub, ynpTpa3BykoBasi JUarHOCTHUKa B TEXHUKE,



HpOCKHHOHHBIﬁ alrmapar, BOJIOKOHHAA OIITHUKA, COJTHCHHAA 6aTape;1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPI'CTUKA U OKOJTOTHUYCCKUC ACIICKThI eé Pa3BUTHA.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHoCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro mnpenMera «Duzukay
JOJIKHBI OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHPOBAaHHONW BHYTPEHHEW TMO3WIMEH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHUH, COOTBETCTBYIOIIHMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIEeCTBa, PaCHIUPEHHE >KU3HEHHOTO
OIbITAa U OMNbITA JESITEIBHOCTH B MPOLIECCE peajr3alii OCHOBHBIX HAIIPaBICHUU
BOCIIUTATEJIbHOMN JAEATEIIBHOCTH, B TOM YHCIIE B YACTHU:

rPaKIAHCKOI0 BOCTIMTAHUSA

e ChOPMUPOBAHHOCTh TPAXAAHCKOM  MO3UMIMUM  OOYYalolIerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCHUICKOT0O OOLIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTHYECKUX U
JIEMOKPAaTUYECKUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o0IIecTBa, y4dacTBOBaTb B CAaMOYINpPAaBJICHUM B  00pa3oBaTelbHOU
OpraHU3alINH;

e YMEHHE B3aUMOJCHCTBOBaTh C  COLMAIBHBIMU  MHCTUTYTAMU B
COOTBETCTBHH C UX QYHKIIUAMH U Ha3HAYCHHUEM;

e TOTOBHOCTH K T'YMAaHUTAPHOU U BOJIOHTEPCKOU JAEATEIIBHOCTH.

NMAaTPUOTHYECKOT0 BOCIIMTAHMSA:

e chOpPMUPOBAHHOCTH POCCHICKOM TpaKIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOIIECHUE K TOCYIapCTBEHHBIM CHUMBOJIAM, JOCTHUXEHHIM
POCCUICKUX YUYEHBIX B 00J1acT (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEICHUS;

e CIIOCOOHOCTH OIIEHWBATH CHUTYAIlMIO M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI M ILIEHHOCTH, B TOM
YUCJIE B ICSTEIBHOCTH YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOEHUE YCTONYHBOTO OyMyIIETO.

3CTETHYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHPY, BKIIOYAA 3CTETUKY HAy4YHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMS:



UHTEpEC K pa3uyHbIM chepam npodecCHOHATBHON AESITeIbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HaHHBIN BBIOOP OyyIiel mpodeccun U peaan30BbIBaTh COOCTBEHHBIE
YKU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
00JyacTu (U3UKU HA TIPOTSHXKEHUU BCEU KU3ZHH.

IKOJOTHYIECCKOI0 BOCIINTAHUA

c(hOpPMHUPOBAHHOCTH IKOJOTHUUECKOU KYJIbTYPhl, OCO3HAHHE TI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJJAHUPOBAHUE W OCYILIECTBICHUE JIEMCTBUU B OKPYKAIOUIEH Cpele Ha
OCHOBE 3HAHMS LIEJIE YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;
pacIIMpEHnEe ONbITa IEATEIBHOCTH JKOJIOTMYECKON HAIPABIEHHOCTH Ha
OCHOBE MMEIOUIUXCS 3HAHUM 10 (PU3HUKE.

HEHHOCTU HAYYHOI'O IIO3HAHUA:

c(OpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LIEHHOCTH HAy4YHOH JAESATENBHOCTH, FOTOBHOCTH B IIPOLECCE
U3y4eHUs (PU3MKU OCYUIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
NeATEIbHOCTh UHIUBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YYeOHbIE 1eHCTBUS
Ba3oBble Jjornueckue J1eicTBUA:

CaMOCTOSITENIbHO  (DOPMYJIMpPOBAaTH U aKTyalu3UpoOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPEIEIIATh LIENU ASATEIbHOCTH, 3a1aBaTh NapaMeTpbl U KPUTEPUU UX
JOCTUKECHUS;

BBIABIIITE 3aKOHOMEPHOCTH M IPOTUBOPEYUS B PACCMATPUBAEMBIX
(bU3UYECKUX SIBJICHUSIX;

pa3pabaThIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIOIIIUXCS
MaTEepUAIBHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBbI B JCATEIBHOCTb, OILICHUBAaTh COOTBETCTBHUE
pE3yIbTaTOB LEIAM, OLIEHUBATh PUCKHU MOCIEACTBAN AEATEIBHOCTH,
KOOPJIMHUPOBAaTh U  BBINOJHATHE pabOTy B  YCJIOBHUSIX PEalbHOTO,
BUPTYAJIILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATHBHOE MBITINICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciiegoBareibCKue AeiCTBUA.

BJIAJIETh HAYYHOW TEPMUHOJIOTUEHN, KITFOUEBBIMU MOHATUSIMHU U METOJAMU
bu3nUecKoil HayKu;



BJIAJETh  HaBbIKAMU  Y4€OHO-HCCIEAOBATEIBCKOM U MPOEKTHON
NESATENIbBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs] 3anady (PU3UYECKOro
COJepKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B IIO3HAHMS,

BJAE€Th BUAAMM JAESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHMs, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IMUHBIX yUEOHBIX
CUTyallUsiX, B TOM YHCJI€ MPH CO3/JaHUU Y4EeOHBIX MPOEKTOB B 00JIACTH
buzuku;

BBISIBJISITH IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3W U aKTyaJU3UpOBATh 3ajaauy,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaXOAUTb AapryMEHThl s
JTI0Ka3aTesIbCTBA CBOMX YTBEPXKJICHUM, 3a/1aBaTh NapameTpbl U KPUTEPHUU
pelIeHHUS;

aHANM3UPOBAaTh MOJYYEHHBIE B XOJI€ PEIICHHsS 3a7auyd pe3yJbTarThl,
KPUTUYECKH OLIEHNUBATh UX JTOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3aJayl B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE IPU U3yUYEHUH (DU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTh 3HaHHUA MO (U3MKE B NPAKTUYECKYIO 00JacTh
KU3HEIECATEIBHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00acTeil;
BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTb OpUruHAIbHbIE TOAXOIbI U PEIICHNUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, IOMYCKAIOIIUE AIbTEPHATUBHBIE PELICHMUS.

Pabora ¢ undopmanueii:

BJIaJICTh HABBIKAMH IOJy4YeHHs] MHpopMamuu (HU3NIECKOro COACpP)KaHMS
U3 HCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITENILHO OCYIIECTBIATH MOUCK,
aHajgu3, CHUCTEMATH3allMI0 M HMHTEPNPETANUI0 WH(DOpMalMKU Pa3IudHbIX
BUJIOB U (JOPM TMPE/ICTABICHUS;

OIIEHUBATh JIOCTOBEPHOCTh MH(OPMAITUH;

UCIIOJI30BaTh CpEACTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  pENIEHUWH KOTHUTHUBHBIX, KOMMYHUKATHUBHBIX U
OpraHM3allMOHHBIX 3a7a4 C COONI0JIeHHEeM TpeOOBAaHUM SPrOHOMUKHU,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECYpCOCOEpeKEHUs, IMPABOBBIX W
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUECKOTO COJACP)KAHMS B Pa3IMUHBIX (dopmaTax C
y4€TOM Ha3zHaueHus WHGOpPMAIMK W IIEJICBOM ayJIUTOPHH, BHIOUpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaJIU3alIUH.

KoMmyHuKkaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUS:



OCYIIECTBIISATh OOLICHHE Ha YypoKax (U3UKK U BO BHEYPOUHOMH
NESTEIIBHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(JIMKTHBIX CHUTyallMd H CMAr4arh
KOH(DJIMKTHI,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOXO TOYKY 3PEHHs C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTb W HCIOJb30BaTh  IPEUMYyIIECTBA  KOMAaHJIHOM M
WHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHUKy U METOJbI COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN Ka)I0Tr0 YieHa KOJIJIEKTHBA,

IIPUHUMATh LE€JIM COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEHUCTBUS IO €€ JOCTH)KEHHUIO: COCTABIAATH IUIAH
NENCTBUMN, pacIpeieisiTh POJIA C YYETOM MHEHUN YUaCTHUKOB, 00CYXAaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAJAa M KaXKJOI0 y4acTHHUKA KOMAaHIbl B
oOLIMii pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLICHUBATH HJEH C MO3WULUHWHA HOBH3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallUsiX,  MNpPOSBISATH  TBOPYECTBO M  BOOOpakeHHe,  ObITh
VHULUATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJbHbIC Y4eOHbIE T1eCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO ~ OCYIIECTBIISITh  [O3HABATENBHYIO JESATENbHOCTh B
obnmacth (UBWKK W acCTPOHOMHH, BBISBISTH MNPOOJEMBI, CTaBUTh U
dbopmyIUpoBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOSITENIFHO COCTABJIATDH IJIaH PEUICHHs] paCYETHBIX U KaueCTBEHHBIX
3a]a4, TUIaH BBIMOJHEHUS MPAKTHUECKOH pabOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEW U MTPEANIOUYTEHUIA;

JlaBaTh OIICHKY HOBBIM CUTYAIHsIM;

paclMpsATh  paMKH  y4eOHOro  TmpeaMeTra Ha  OCHOBE  JIMUHBIX
IIPEAIIOYTEHU N,

Jenath OCO3HAHHBIM BHIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO JPYAMIMH B 00JIacTU
(GU3UKK, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA M KYJbTYPHbBIN
YPOBEHB.

CﬂMOKOHTpOJIL, AMOIMOHAJIbHbIN MHTEJLJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B IESITEIbHOCTD,
OIICHMBATh COOTBETCTBUE PE3YJILTATOB LIETISIM;

BJIQJICTh HABBIKAMM TO3HABATEILHOM peduiekcun Kak OCO3HaHUs
COBEPILIAEMBIX JIEICTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB U
OCHOBAHMH;

HCIIOJIB30BaTh MPUEMBI pedIeKCuu JJIi OIEHKH CUTYyalluM, BBIOOpa
BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEUICHUA IO HX
CHIDKCHMUIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYTUX MpPU aHAJIU3E PE3yJIbTaTOB
JICSATEIbHOCTH;

MPUHUMATH ce0sl, MOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI M apryMEHTBl JIPYTHX MPHU aHAINA3E PE3YyJIbTAaTOB
JICSATCIbHOCTH,

MIPU3HABATh CBOE MIPaBO M MPABO JPYTHX HA OIMIMOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI 10
bu3uke 18 YpOBHA CpPEIHEro o0O0mero oO0pa3oBaHus Yy OOydYarOIIMXCS

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN WHTEJIEKT, MIPEeIMOJIararoIIHii
c(hOpMUPOBAHHOCTH:
e CaMOCO3HaHMs, BKJIFOYAIOLIIETO  CIOCOOHOCTh ~ TIOHMMAaTh  CBOE

AMOITMOHAJILHOE COCTOSIHUE, BUJCTh HAIIPABIICHHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHANIbHOM cdepbl, ObITh YBEPEHHBIM B cE0€;

CaMOpETYJIMPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTH aJalTHPOBATHCSI K
AMOITMOHAJIBLHBIM M3MCHECHHUSIM M IPOSBISATh THOKOCTH, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALINH, BKJIKOYAIOIIEH CTPEMIICHUE K JOCTUKECHUIO LIEIIH
U yCIIeXy, ONITUMHU3M, HHUIIMATUBHOCTh, YMEHUE JICHCTBOBATH, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIICH CIOCOOHOCTh IIOHMMATh  SMOIMOHAILHOE
COCTOSIHUE JPYTUX, YYUTBIBaTh €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIIMATIBHBIX  HABBIKOB, BKIJIIOYAIOIIUX CHOCOOHOCTh  BBICTPAUBATH
OTHOIICHUS C JAPYTHMMH JIOJbMH, 3a00THTHCS, TMPOSBIATH HHTEpEC U
paspemiaTh KOH(QIUKTHI.

IMTPEJIMETHBIE PE3VYJIBTATDBI



K xonmy oOyuenust B 10 knacce mipeiMETHBIC pe3ybTaThl Ha YriIyOIEHHOM
YPOBHE JIOJDKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH Yy OOYJAIOIINXCS YMEHUI:

NOHMMAaTh POJb (PU3UKK B  HKOHOMHUYECKOW, TEXHOJIOTHUYECKOM,
IKOJIOTUYECKOM, COIMATbHON U OITUYECKOW cdepax AesITeNbHOCTH
4eJioBeKa, POJib U MECTO (PM3MKU B COBPEMEHHON Hay4YHOU KapTHHE MUPA,
3HAUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOLIEH, OOBSCHUTEIBLHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (U3MYECKOM TEOpUM — MEXaHUKH,
MOJICKYJISIPHOM (PU3UKK ¥ TEPMOAUHAMUKH, POJIb (PU3UUECKONW TEOPUH B
dbopMUpOBaHNY TIPEACTABICHNUN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHSL TPUMEHUMOCTH MOJENe (PU3MYecKux Tel U
MIPOIIECCOB  (SBJICHWI): HWHEpIMalbHAas CHUCTeMa OTcuéra, aOCOIIOTHO
TBEpIOE TEJI0, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBH)KCHHE,
CBOOOJIHOE MajieHue, aOCOJIIOTHO ympyras jaedopmaiiusi, aOCOJIOTHO
yhapyroe u abCONTHO HEYNPYTOe CTOJIKHOBEHUS, MOJEIHU rasa, )KUJIKOCTH
U TBEPAOTO (KPUCTAILUTUYECKOT0) Teja, UACalbHbIN ra3, TOUCUHBIN 3apsij,
OJIHOPOJHOE BJIEKTPUYECKOE I10JIE;

paznuyuath YCJIOBUSL (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M
OTPaHUYECHHOCTH MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMYECKHE TIPOLIECCHl U  SIBIICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI MEXaHUKH (OTHOCHUTEIILHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanus [anunes Ajis CKOPOCTH M IepeMelieHus,
3akOHbl HpIOTOHA, TPUHIUII OTHOCUTENBHOCTH [l 'anmmiies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITyJIbca U MEXaHHUYECKOMN
OHEPruM, CBSI3b Pa0OTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW SHEpIuu,
yCIIOBUSI paBHOBECUS TBEPAOro Tena), MPU STOM  HUCIHOJIB30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBaHuii [ 'anues, BToporo
U TPETbEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS WMIyJbca U
MEXaHHYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHANIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCHOIb3YS
ocHOBHbIe monoxeHuss MKT u 3akoHBl MOJNEKYISpHON (GU3UKH U
TEPMOJUHAMUKN (CBA3b JAaBJEHUA UJCATBHOIO Ta3a CO CpeaHei
KUHETHYECKOW SHEPTHEN TEIUIOBOrO ABMXKEHUS M KOHLICHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEOHEW KHHETHYECKOU
DHEPIrUEN TEMIOBOTO ABWKEHHUS €r0 YacCTHUL, CBS3b JABJICHHUS UACAIbHOTO
raza C KOHLEHTpAallMEM MOJIEKYJ M €ro TeMIEpaTypoH, YpaBHEHHE
MeunneneeBa—Kianeipona, nepBbId 3aKOH TEPMOJAMHAMHKH, 3aKOH



COXPAHEHMsI PHEPIUU B TEIUIOBBIX MPOIECCax), MPU ATOM HCIOIb30BaTh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—KianeiipoHa;

aHAIM3UPOBaTh M OOBACHATH DJIIEKTPUUECKUE SIBJIICHUS, HCIIOIb3YS
OCHOBHBI€ TOJIOKEHHUSI U 3aKOHBI DJIEKTPOJAMHAMUKU (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTCHIUAIBHOCTh
ANEKTPOCTATUYECKOTO TMOJI, MPUHIMI CYNEPIO3UIUU AIEKTPUUECKUX
MOJIEN, IPU ATOM YyKa3blBas YCIOBHS NMPUMEHHMOCTH 3akoHa Kyrona, a
TaKX€ MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa [Ji ydacTkKa
LHeNMA W JUIA 3aMKHYTOM JJIEKTPUYECKOM ILenu, 3akoH J[xoyma—Jlenna,
npasuia Kupxroda, 3akonsl @apazes A1 31€KTpoIu3a);

ONMKCHIBATh (PU3UYECKUE TPOILIECCHl W SIBJICHUS, HCIOJb3Yys BEIWYUHBI:
MEPEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJl, CHIIA,
MOMEHT CWJIbI, JaBJ€HUE, TOTEHIMAIbHAS DJHEPrusi, KUHETUYECKas
DHEPrUs, MEXaHWYeCKas dSHEPrus, padoTa CUJIbI, IEHTPOCTPEMUTEITHLHOE
YCKOPEHHUE, CHJIA TSHKECTH, CUJIa YIOPYTrOCTH, CUJIa TPEHHUS, MOIIHOCTD,
SHEPIusl B3aUMOJCUCTBUS Tena ¢ 3eMIEH BOMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmMalud MOPYXKUHBI, KOJUYECTBO TEIUIOTHI,
abCcoJIoTHas TeMIiepaTypa Tena, padoTa B TEPMOJIWHAMUKE, BHYTPEHHSS
DHEPTUs WJACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOIO Tas3a,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ waeanmbHOro TEImioBoro
JIBUTATENS; JIEKTPUUYECKOE T0JI€, HAPSIKEHHOCTD AJIEKTPUYECKOTO TMOJI,
HaNpsHDKEHHOCTh TOJIE TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKYyME M B [HUAJEKTPUKE, MNOTEHIMAN >JIEKTPOCTATUYECKOTO TOJIs,
pa3HOCTh  MOTEHIMAJIOB,  3JIEKTPOJABIKYIIAs  CWIa, CHJIAa  TOKa,
HaMpspKeHWE, MOIIHOCTh TOKa, OJJEKTpuuYeckas €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE ydacTKa LEMUA C MOCIEAOBATEIbHBIM U
NapajuieNIbHbIM COEAUHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJICHCATOPA;

OOBSICHATH ~ OCOOGHHOCTH  MpPOTEKaHUs  (UBMYECKUX  SBJICHHIA:
MEXaHHUYECKOE JIBMKEHUE, TEIUIOBOE JBMIKEHHE 4YaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, IIJIABJICHUE U KPUCTAUIU3alMs, HATPaBIECHHOCTh
TeIUIoNnepeaauu, MEKTprU3alus TeJ, SKBUIMOTECHIIMAIBHOCTh MMOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKON BEIUUHUHBI OT
IpYyrol C  HCHOOJb30BAaHMEM  MPSAMBIX  HM3MEPEHHI, TMpU  ITOM
KOHCTPYHPOBATh YCTAHOBKY, (DHUKCHUPOBATh pPE3yJIbTaThl IMOTYyYEHHON
3aBUCUMOCTH (U3MYECKHX BEIWMYWH B BHAE TpaduKOB C YIETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, Ie1aTh BEIBOBI 110 PE3YJIHTATAM
UCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIMYMH, MPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJ M3MEPEHUs, OLEHUBATH A0OCOJIOTHBIE H
OTHOCHUTEJIbHBIE IOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHUI;
IIPOBOJUTE ONBITHI IO IPOBEPKE MPEIOKEHHON TMIIOTE3bI: IJIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYCHHBIE PE3YNbTaThl W J€JaTh BBIBOJ O CTaTyce MPEIJIOKEHHOM
TUIOTE3bI;

co0ro1aTh MpaBwiia OE30MaCHOTO Tpya MPH MPOBEACHUM HUCCIIEI0BAaHUIMI
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpaKTUKymMa ©  y4eOHO-
MCCIIENOBATENbCKOM M IPOEKTHOW JEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a0OPATOPHOTO 000PYI0BAHMS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESABHO 3aJaHHOMN
¢u3nyecKoil MOJENIbIO: HA OCHOBAaHMHM aHAIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3Mueckoll Mojend, OTBeYaroled TpeOoBaHUAM 3a/ayu,
OPUMEHATH  (POpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJIAThI
(bu3MYEeCKUX TEOpUldl NpPH HCIOJb30BAHUM MATEMAaTHYECKUX METOOB
penieHus 3a1ad, MpOBOJNUTh pacy€Thl HA OCHOBAaHUW MUMEIOIIUXCA JTAHHBIX,
aHAIM3UPOBAaTh pE3yNbTaTbl M KOPPEKTHPOBATH METONBI PELIEHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KayeCTBEHHbIE 3aJaud, TpeOyrollue MPUMEHEHUs 3HaHWM u3
Pa3HbIX pa3leNoB Kypca (PU3MKH, a TAaKKe UHTErpaluy 3HAHUN U3 APYTUX
IPEIMETOB €CTECTBEHHO-HAy4YHOI'O0 LHKJIA: BBICTPAaUBaTh JIOTHYECKYIO
LEMOYKY PaCCyKJICHUI C OITOPOM HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENIBHBIX MTPUOOPOB, TEXHUYECKUX YCTPOHCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHI BKJIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSACHEHHE IPOLECCOB OKPYKAIOLIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MUYECKUMH TPOILIECCaMU, C
MO3UINI 3KOJOTHYECKON 0€30aCHOCTH, MPEACTABICHUN O palliOHATIEHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PAa3yMHOM HCIOJIb30BAHUM JTOCTHUKEHUN
HAyKd W TEXHOJOTMH Ul JaJbHEHIIEr0 PAa3BUTHS YEJIOBEYECKOIrO
00I1IeCTBA;



OPUMEHATh pa3iIN4YHble CIOCOObI paboThl ¢ MHPOpMAIHEe (PU3UIECKOTO
COJEpPKAaHUS C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(POPMALMOHHBIE
TEXHOJOTMM JJI1 TIOHUCKA, NepepalOTKM U NPEabsIBICHUS Y4YEOHOH H
HAYYHO-TIOMYJISIPHON MH(OpMAINK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uHbOpMaIlMU, TOJYUYEHHOM U3 Pa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4YaeMylr0  HMHQOpMAlMI0 U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHMKA HH(POpPMALINH;

IPOSIBIISATH OpraHU3alMOHHBIE u N03HABaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOpETEeHUsT HOBBIX 3HAHUH B  Ipolecce
BBINIOJIHEHUS MPOEKTHBIX U y4€OHO-UCCIIEI0OBATENBCKUX paloT;

paboTath B TpyNIE C HCIOJHEHUEM pPa3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIbI, PALIMOHATIBHO PACHPENENATh AEATeIbHOCTh
B HECTAaHJAPTHBIX CUTYyalUsAX, aJCKBATHO OLICHUBATh BKJIAJ KAXKIOTO M3
YYaCTHUKOB TPYIIIHI B pELIEHUE pacCMATPUBAEMON ITPOOIIEMBI;

IPOSBJISITH MOTUBALIMIO K Oyaynieil mpoecCuoHaNbHOU ACSITENBHOCTH TI0
CHEUATBHOCTAM (PU3NKO-TEXHUYECKOTO IPODUIISL.

K konmy oOyuenuss B 11 knacce mpeaMETHBIE pe3yJbTaThl Ha YriayOJEHHOM
YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUI:

MOHUMATh POJIb (U3UKH B  SKOHOMHYECKOM, TEXHOJOTHUYECKOM,
COIIMAJIBHON M 9TUYECKON cdepax MesTeIbHOCTH YEJIOBEKa, POJIb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTUHE MHUpPA, POJb AaCTPOHOMHHU B
MPAaKTUUYECKON  JEATETbHOCTH 4YeJOoBEeKa W JaJbHEHIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTUM, 3HAYCHHUE OMUCATEIHHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTETFHON M MPOTHOCTUYECKON (GYHKIMN (u3ndeckoil Teopuu —
ANEKTPOANHAMUKH, CHEUUAIBHOW TEOPUU OTHOCHUTEIIBHOCTH, KBAHTOBOM
bu3uku, poib puzndeckod Teopurd B (HOPMHUPOBAHUU TPEACTABICHUN O
bu3nYecKol KapTUHE MHUPA, MECTO (PHM3UYECKOM KapTHUHBI MUpa B 00IIEM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTaBICHUNA O IPUPO/IE;
paznuyaTh YCJIOBHS TNPUMEHHUMOCTH Mojeled (U3UIECKUX Tel U
MPOILIECCOB  (SIBJICHUM): OJHOPOJHOE HIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE TOJIsSI, TApMOHUYECKHE KOIeOaHusl, MAaTEMaTUIECKUN MasSITHUK,
UJeaabHbIA MPYXUHHBIA MasTHUK, TAPMOHUYECKHE BOJIHBI, HJICaJIbHBIN
KoJIeOaTeNbHbIN KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJIEIU CBETA;

paznuyaTth ycCJIOBHUS (TpaHUIBI, OOJACTH) MPUMEHUMOCTH (DHU3NIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMA XapakTtep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh HUCIIOIb30BAHUS YACTHBIX 3aKOHOB;



aHATM3UPOBATh U OOBICHATH DJICKTPOMATHUTHBIC TPOIECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJOXEHUS M 3aKOHBI AJIEKTPOAMHAMUKH U
CHEIMATbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUus
JIEKTPUUECKOTO  3apsifa, cuia Awmmepa, cuwia JlopeHia, 3akoH
ANEKTPOMAarHuTHOM  wHAyKuuu, npaBwio Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B DJJIEMEHTE 3JEKTPUYECKOM LE€NU CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa,  MOCTYyJaThl  CHEIUAIbHOM  TEOpPUHU
OTHOCUTEJIbHOCTH DUHIITEHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIC MPOIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUSI ~ KBAHTOBOM  (u3uku  (ypaBHEHHE  DWHINTEHHA IS
doTospdexra, mnepBbli u BTOpoM moctynarel bopa, mnpuHOUI
COOTHOILIEHHsI HeompenenéHHocTell ['elizenOepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MACCOBOTO YHCET W DHEPTHHU B SACPHBIX PEAKIHIX, 3aKOH
PaJIMOAaKTUBHOTO pacmaua);

OMHCHIBATh (PU3UYECKUE TMPOIIECCHl U SIBJICHUS, HWCIOJIb3Ysl BEJIMYUHBI:
HaMPsHKEHHOCTD JIEKTPUICCKOTO TOJISA, MMOTSHITHA 3JIEKTPOCTATHYECKOTO
MOJISI, PAa3HOCTh TOTCHIIMAJIOB, OAJICKTPOJBIDKYIIAS CHJIA, WHIYKIIHS
MarHUTHOTO TIOJISI, MAarHUTHBIA MOTOK, cujia AMmIepa, MHIYKTHUBHOCTD,
ANEKTPOJBMKYINA CUJIAa CAMOUHIYKIWW, DHEPrus MarHUTHOTO IO
MPOBOJHUKA C TOKOM, PENSTUBUCTCKUN WMIYJIbC, IOJIHAS DSHEPTHs,
DHEPTUs TIOKOS CBOOOJHOW 4YAaCTHUIIBI, DHEPrUs M HUMITYyJIbC (DOTOHa,
MacCOBOE YHCIIO U 3apsil A1ipa, SHEPTHsl CBS3H sIIpa;

OOBSCHATh  OCOOCHHOCTH  MPOTEKaHWUA  (PU3UYECKHX  SBJICHHI:
AJIEKTPOMArHUTHAS UHIYKIIHSI, CAMOUHIYKIIMSI, pe30HAHC, UHTep(hEepeHITns
BOJIH, Judpakius, JIUCIEPCUs, TIOJHOE BHYTPEHHEE OTpaXKCHUE,
dbotoanekTpuueckuit 3¢dext (dbororddexrt), ampda- u OeTa-pacnaisl
saep, raMMa-u3lIydeHue suep, (pu3ndeckue MPUHITUIBI CIIEKTPATHHOTO
aHaju3a 1 paOoThI Jia3epa;

OTIPEIENSITh HAIMpaBICHUE WHIYKIIMA MAarHUTHOTO TIIOJS TMPOBOJIHUKA C
TOKOM, CHJIbI Ammiepa u cuiibl JIopeHIa;

CTPOUTH U300paKeHUe, CO3]aBaeMOe IIIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PACCUUTHIBATH €TI0 XapaKTECPUCTHKHY;

MPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKUE TOHSTHS, TCOPUU U
3aKOHBI U1 aHaMM3a ©W  OOBACHEHHS  (PU3WYECKUX  IMPOIECCOB,
MPOUCXOMSAIINX B 3BE37aX, B 3BE3MIHBIX CUCTEMAaX, B MEXTaJlaKTHUECKOU
cpele; IBKEHUST HeOSCHBIX TEJ, BOIONMHU 3BE3 U BeeneHHoi;
NPOBOJUTh HCCIIEJOBAHUE 3aBUCUMOCTEN (PU3MYECKHUX BEJIMYUH C
UCIIOJIb30BAHUEM TIPSIMBIX HU3MEPEHMM, MpPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHUPOBATh pE3yJAbTaThl TOJYYCHHOHW 3aBUCHMOCTH



¢usznyeckux BENMMYUH B BHJE TpadukoB ¢ YIETOM aOCOIMIOTHBIX
HNOTPEIIHOCTE  M3MEPEHUM, JenaTh  BBIBOJABI 1O  pe3yibTaraM
UCCIIEIOBaHMS,

IPOBOJNUTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEIMYMH, IPU ITOM
BbIOMpaTh ONTUMAJIbHBIA METOJ M3MEPEHMsI, OLIEHWBATh A0COJIIOTHBIE U
OTHOCHUTEIIbHBIE MMOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUIA;
MPOBOJUTDH OMBITHI 10 MPOBEPKE MPEII0KEHHON THIOTE3bI: TNIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3HPOBAThH
IOJly4YEHHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MpenoKeHHOU
TUIIOTE3bI;

OIKCHIBaTh METO/IbI OJYYEHUS! HAYYHBIX aCTPOHOMUYECKUX 3HAHUl;
coOJiro1aTh TpaBuUiia 0€30MacHOrO TpyJla MPU MPOBEICHUN UCCIEAOBAHUN
B paMKax Yy4eOHOro DJKCIIEpUMEHTa, MpaKTUKymMa H  y4eOHO-
UCCIIEIOBATENbCKOM W TPOEKTHOW JIEATENBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemath pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
(u3MYeCcKO MOJEIbI0: HAa OCHOBAHWM aHAlM3a YCJIOBUS BBIOMPATH
du3nuecKkue MoJena, OTBeyarollue TpeOOBaHUAM 3aJaud, HPUMEHSTh
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3UUYECKUX TEOpUM
OpU  HCIOJNb30BAaHUM MaTeMaTHMYECKUX METOJOB pEIIeHUs 3anad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHUM MMEIOIMXCS TaHHBIX, aHAJU3UPOBAThH
PE3YNbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YYETOM IMOIYYECHHBIX
PE3yJIbTaTOB;

pelaTth KayeCTBEHHbIE 3aaud, TpeOyrolue NpPUMEHEHHUs 3HaHWM U3
pa3HbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluy 3HAaHUHM U3 IPYTruX
NPEIMETOB €CTECTBEHHO-HAYYHOIO0 LHMKIIA: BBICTPAaUBaTh JIOTHYECKYIO
LEMOYKY PaCCy>KJIEHUI C OMOPOM Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHMUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIs OOBICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX yCTPOUCTB
Y TEXHOJIOTUYECKUX ITPOLIECCOB;

NPUBOJUTH TPUMEPHI BKIAJa POCCHUCKHX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBACHEHHE MPOIECCOB OKPY>KAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATD MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHOM
NEeSATEIbHOCTH YEJIOBEKa, CBA3aHHOM C (QU3MYECKHMMH MpPOLECCaMu, C
HO3UILMM 3KOJIOTNYeCKOl 0€3011aCHOCTH, MPEACTABIECHUN O palliOHATIEHOM
IPUPOAOIIOIB30BAHNN, @ TAK)KE PAa3yMHOM HCIIOJIb30BAaHUU JTOCTHKEHUN



HAayKl W TEXHOJOTHM Uil JalbHEHIIEro pPa3BUTHS YEIOBEUYECKOIO
00I1IeCcTBa;

NPUMEHATH pa3jMyYHble CIOCOO0bl paboThl ¢ MHpOpMammen (pusmdaeckoro
CONep)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HWH(OPMAITMOHHBIX
TEXHOJIOTHUH, TIPU 3TOM MCIOJIH30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIC
TEXHOJIOTUU JUIS TIOMCKA, TepepaboTKu W MpeabsBiICHUS y4eOHOU U
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUU, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHhOpMaIuK, TONYYCHHOM U3 PA3JIUYHBIX HCTOYHHUKOB, KPUTHYCCKU
aHANMM3UPOBAaTh  TOJNIy4aeMyl0  HWH(MOpMAIMio ©W  OICHWBATh ¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMCIOIIMXCS 3HAHWH, TaK U Ha OCHOBE
aHaJ13a UCTOYHHMKA WH(pOpMaIIH;

TIPOSIBIISITH OpraHU3aIMOHHBIC u ITO3HABATEIILHBIC yMEHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHMs] HOBBIX 3HAHUH B TpOIECCe
BBITIOJTHGHUS TPOCKTHBIX U y4eOHO-MCCIICIOBATEBCKUX PadoT;

paboTaTh B TPYIIE C MCIOJHEHHEM pPa3JIMUHBIX COIUAIIBHBIX POJICH,
IJIAaHUPOBATh PabOTy IPYMIIbI, PAIlMOHAIBLHO PaCIpeaesITh ACATEIbHOCTD
B HECTaHJAPTHBIX CHUTYaIlUsSX, aJCKBAaTHO OIICHWBATH BKJIAQJ KaKIOTO U3
YY9aCTHHKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMOM TIPOOIEMBI;

MPOSIBIIATh MOTHUBAITUIO K OyAyIIeH MpodhecCHOHAIBHON NEATeIbHOCTH T10
CHEIHUATIBHOCTIM (DHU3UKO-TEXHUYSCKOT0 IPOoQuIs.
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Pesepsiioe Bpenst 10 https://m.edsoo.ru/f16b68d7
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 10 16
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11 KIIACC

KounyecTBO 9acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudposbie
Ne o/n P Kontpoabnsie | Ilpakrnyeckue (wtcpp )
MPOrpamMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOJANHAMUKA
bu6nmoreka [IOK
11 Mariuriioe roze 14 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
12 UICKTPOMATHHTHAS HHAYKLS 13 L https://m.edso0.ru/39859%f1
Hroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbI
bu6mmorexa I[IOK
2.1 MexaHnudeckue KoiaeOaHus 10 https://m.edso0.ru/39859ef1
bubmuorexa [JOK
2.2 DNeKTpOMarHuTHbIE KoJeOaHUs 15 https://m.edsoo.ru/39859¢f1
23 MexaHu4eCKHE U 3JIEKTPOMATHUTHBIE 10 1 bubmuoreka [IOK
' BOJIHBI https://m.edso0.ru/39859ef1
bu6nunoreka LIOK
24 Onriia 25 1 https://m.edso0.ru/39859ef1
Hroro no pazneny 60
Pa3aen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
bu6nunoreka LIOK
31 Octoser CTO > 1 https://m.edsoo.ru/39859ef1
Hroro no pazneny S}
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Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [IOK
41 KopmyckysipHO-BOJIHOBOM TyaJIi3M 15 httos://m.edsoo.ru/39859ef1
but6mmoreka [JOK
4.2 Duzuka aroma S https://m.edso0.ru/39859¢f1
43 @Pu3KKa aTOMHOTO S1pa ¥ DJIEMEHTAPHBIX 5 bubnuoreka LIOK
' YACTHII https://m.edso0.ru/39859ef1
Utoro no pazneny 25

Paznea 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPOPU3UKHN

bubmuorexa [JOK
5.1 DIeMEHTHI aCTPOHOMHH M acTPODU3UKH 12 httos://m.edsoo.ru/39859ef1
Hroro no pazneny 12
Paznen 6. PUSUUYECKHUMN ITPAKTUKYM
. bubmmoreka [JOK
61 DUSHIECIHH MpaKTHiyM 16 16 https://m.eds00.ru/39859¢f1
Wroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
CucremaTtu3zanus 1 060011eHE
71 MIPEAMETHOTO COJEP>KAHMS U OIIbITa 15 bu6mmoreka [IOK
' JEeSATETLHOCTH, IPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
n3yuennu kypca ¢usuku 10 — 11 xmaccon
Hroro mo pazneny 15
bu6nunorexa LIOK
PezepBHOE Bpemst 10 https://m.edsoo.ru/39859ef1
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
Ne Hara nu@poBbie
Tema ypoka Kontpoabubie | I[lpakTHueckue op
n/n Bcero u3ydyeHusi | oOpaszoBaTesibHbIE
padoThbI padoTsbI
pecypchbl
1 ®duszuka — pyHaamMeHTaIbHas HayKa o 1 bubnuoreka [LIOK
PUPOJIE https://m.edsoo.ru/1beef346
9 Hay4nsiii METOX IO3HAHUSA U METOBI 1 bubnuoreka [IOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TeOpHs B IIpoIecce
3 no3Hauug npupoasl. Habmonenue u 1 bubmmorexa [OK
PHPOEL. https://m.edsoo.ru/34c49931
HKCHEPUMEHT B (PU3HKE
4 CrniocoObl U3MepeHUs PU3NYECKUX 1 bubnnorexa [HOK
BEJTUYHH https://m.edsoo.ru/ca2def03
AOCOII0THAs M OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUN (PU3NIECKHIX 1 bubmmorexa LIOK
p p https://m.edsoo.ru/7f18fda3
BEJINYWH
MonenupoBanue B puzuke. Posb u
5 MecTO (PU3UKU B POPMUPOBAHUH 1 bubnnorexa [HOK
COBPEMEHHOMN HAyYHOW KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B PAKTHYECKOM JAEATEIbHOCTH JIIOAEH
Mexannueckoe aBmxenue. Cucrema
7 orcueta. OTHOCUTEIIEHOCTD 1 Bbu6nuoreka [IOK
MEXaHU4eCKoro ABmwxkeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a]1a4l MEXaHUKU
8 Panuyc-BekTop MaTepuaibHON TOUKH, 1 bubmmoreka LIOK
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€ro NpOoC€KIKWH Ha OCHU KOOpAWHAT.

Tpaexktopus. [lepememenue. CKOpocCTb.

Hx IIPOCKIMKU HAa OCH KOOpAMUHAT

https://m.edso0.ru/30a108a5

PaBHOMEpHOE NIpsAMOJIMHEITHOE
nsuxenue. ['paduueckoe onucanue

Bu6mmoreka [JOK

o PaBHOMEPHOTO MPAMOJIMHENHOTO https://m.edsoo.ru/89ba7190
JIBUKCHHUS

10 CnoxxeHue nepemMerieHnii 1 CKopocTe. bubnuotexa [JOK
Pewmenne 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHUE.

1 MrHoBeHHas1 CKOPOCTh. Y CKOPEHUE. bubnnorexa [IOK
[IpsamonnHENHOE BUKEHUE C https://m.edsoo0.ru/a99549a7
MMOCTOSIHHBIM YCKOpPEHUEM
I'paduueckoe onmcanue

12 MIPSIMOJTMHEHHOTO JIBUYKEHUS C bubmorexa [OK

https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoboaHoe mageHue. Y cKopeHue

13 CcBOOOIHOTO ITaJECHU. 3aBUCUMOCTD bu6mmoreka [IOK
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BPEMEHU H UX TpaQuKH

14 JIBm>keHue Tena, OpomeHHOro oI bu6mmoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonnHeliHoe nBrkeHne. /[BuxeHne
10 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs

15 ckopoctb. [lepuoa u yactora. bubmmorexa [IOK

https://m.edsoo.ru/33196fbe
LeHTpoCcTpeMHUTENBHOE U TTOJTHOE
YCKOpEHUe
16 Konrponbnas pabora no teme bubmorexa LIOK

https://m.edso0.ru/1242f32e
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"Kunemarnka"

IIepBbiit™ 3akoH HproTOHA.
NHepuuanpHble CUCTEMBI OTCYETA.

Bu6nmuoreka [JOK

17
[Tpunun otHocuTenbHOCTH ["anunes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie cCTEMBI OTCUETA
18 Cua. PaBHonelicTByro11ast cuia. bubnnorexa [HOK
Bropoii 3akon HeroTrona. Macca https://m.edsoo.ru/141d3837
19 B3aumopeiicteue ten. Tperunii 3aKoH bu6nuoreka [IOK
HeroToHa https://m.edsoo.ru/57dba505
[TpuHnmn cynepnozunuu cui. Pemenne
20 3ap aqLiIa i yI/II-IMSHeHI/IIE;I 3aKOHOB bubmorexa HOK
8 P https://m.eds00.ru/bdf997f
HeroTona
3aKOH BCEMUPHOIO TATOTEHUS.
21 DKBUBAJICHTHOCTb TPaBUTALIMOHHOMN 1 bubmmorexa [IOK
. P ! https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
29 Cuia TSDKeCTU M yCKOPEHHE bubnunoreka [IOK
CBOOOHOTO MaJeHUs https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CITYTHUKOB. [1epBas bubnuoreka [IOK
KOCMUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
bu6nmuoreka [IOK
24 . I'yka. B
Cuna ynpyroctu. 3axon T'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u Buisl cui bubnuorexa [IOK
25 TpeHus. J[BUKEHUE B )KUJIKOCTH U rase C https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIbI COIIPOTUBIICHUS CPEIIbI https://m.edso0.ru/2cb29676
26 Hasnenue. [ mapocrarnyeckoe Bbu6nmuoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOJIFOTHO TBEPI0€ TEJIO. bubnnorexa [IOK
27 [TocTymarenbHOE 1 BpamareabHOe bubnnorexa [HOK
JIB>KEHUE TBEPJIOTO Tela https://m.edsoo.ru/2b95d57e
o8 MOMEHT CHJIBI OTHOCUTEIIBEHO OCH bubmuorexa [JOK
BpauieHus. [1neqo cusl https://m.eds00.ru/653d3459
Crnosxenue cui, NpUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TskecTH Tena. bubnuoreka [IOK
VYcoBus paBHOBECHUS TBEPAOTO TEJIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bu6mmoreka [IOK
30 Pemermte sana- https://m.edsoo.ru/dclcaac0
31 KonTponbhas padota no teme bubnuoreka [IOK
"Tunamuka. CtaTuka TBEpAOro rena' https://m.edsoo.ru/9f5a574c
Nmnynbc maTepuanbHON TOUKH,
32 CUCTEMBI MaTEpPUAJIbHBIX TOYEK. LIeHTp bubnuoreka [IOK
MacC CHCTEMBI MaTEPUAIbHBIX TOYEK. https://m.edso0.ru/4bb8294b
Teopema o IBM)KEHUU IIEHTpa Macc
WMnynbe cuiibl 1 13MEHEHUE UMITYJIbCA
33 Tena.y3a1<0H COXPAaHEHHUS I/IMnynbc};. bubmmorexa LIOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE BIXKEHHE
MoMeHT uMnyibca MaTEPUATILHOU
34 toukH. [IpencraBienue o coxpaHeHUN bu6mumoreka LIOK
MOMEHTa UMITYJIbCA B LICHTPAJIBHBIX https://m.edso0.ru/d6532eb9
HOJISIX
bubnnorexa [HOK
3 Pemmenne sana- https://m.edsoc?ru/f7706d63
36 Pa6ora cuibl Ha MaJToM 1 Ha KOHCYHOM bu6mmorexa [IOK

nepemenienuu. ['paduueckoe

https://m.eds00.ru/913974c7
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IIpeICTaBIEHUE PAOOThI CUJIIBL.
MonHOCTh CHITBI

Kunernueckas sneprus. Teopema 00

37 U3MEHEHUN KUHETUYECKOM YHEPTUU Bubmorexa IIOK
B P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOYKU
IToreHnMaNbHbBIE U HEMTOTEHIIMAIBHEIE
38 cuibl. [loTennuansHas sHeprusi. Bropas buGnnorexa [JOK
’ PIHA. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetsbst kKocMuueckasi CkopocThb. CBsI3b
a00THI HEMOTEHIIMAIBHBIX CUII C
39 flsMeHeHHeM MEXaHUYECKOUN SHEPTUU bubmmorexa [OK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI T€Jl. 3aKOH COXPAHCHUS
MEXaHUYECKON SHEPTUH
Yipyrue u HEYIIpyrue CTOIKHOBEHUS.
40 Yy EIZI];GHI/IG Bey If }J,'IFJ'II/I IUIA UIEATBLHON bubmmorexa [JOK
p pHY https://m.edsoo.ru/f30f43b6
KUIKOCTH
a1 KonTtponbHas pabota o reme "3aKoHbI bu6nuoreka [LIOK
COXPAaHEHHUS B MeXaHUKe" https://m.edsoo.ru/474e7c4a
PaszBuTHe nipesicTaBiIeHu 0 IpUPOIE
P brp bu6mmorexa [IOK
42 TermoTel. OcHOBHBIE oJoxkeHuss MKT.
https://m.edsoo.ru/b0a4445f
Huddyszus. bBpoyHoBckoe nBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPIBIX TeJI. XapaKkTep ABMKEHNA U bubmorexa [IOK
P L P P https://m.edsoo.ru/c44d02e2
B3aMMOJEHCTBYS YACTULL BENECTBA
Macca 1 pazmMepsl MOJIEKYJI (ATOMOB).
44 Ko ecp 0 ep ecTBa F}Iloc( o) a) bubmorexa HOK
JINYECTBO B TBA. TOSTHHAS
m https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TemmoBoe paBHOBecHE. bubnmuoteka [IOK
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IlIxana enbcus

https://m.edso0.ru/0070d493

46 Pemrenue 3amau bubmorexa HOK
a https://m.edsoo.ru/1531aba5
. bu6mmoreka [IOK
47 n T
JICAILHBIH 183, T a30BBIC 3AKOHAT https://m.edsoo.ru/1deb2367
48 VYpasuenue MenpeneeBa-Knaneiipona. bubnuoreka [IOK
Pemenue 3amau https://m.edso0.ru/8d12c328
49 AbcoumoTHas TemMrieparypa. 3akoH bubnuoreka [IOK
JaneroHa https://m.edsoo.ru/14e02d1f
50 H3omnporiecchl B UAEaIbHOM rase ¢ bu6mmoreka [IOK
MHOCTOSIHHEIM KOJIMYECTBOM BEIIECTBA https://m.eds00.ru/68878d51
I'pacduaeckoe mipescTaBiIeHne
51 I/I?I;)Of[) OLIECCOB: ESCI)[TG Ma, 130X0pa bubmmorexa [OK
port ) pMa, pa, https://m.edso0.ru/1344327b
n3o0apa
bu6mmoreka [IOK
52 @) MKT
CHOBHOC ypaBHEHHe https://m.eds00.ru/c8094721
bu6mmorteka [IOK
53 P
CHICHHE 3aad https://m.eds00.ru/10265a05
CBs3b a0COTIOTHOM TeMnepaTypbl
TEPMOJAVMHAMUYECKON CUCTEMBI CO
54 CpeIHeW KMHETHIECKOM dHepruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIIOBOTO JIBUKCHHUS
e€ yacTull
55 O06o0u1ieHre u cucTeMaTH3alys 3HaHU K bubnnoreka [JOK
o teMe "OcHoBsl MKT" https://m.edso00.ru/09d12fd8
56 KonTponbhas pabota no reme "OCHOBBI bubnnorexa [HOK
MKT" https://m.edsoo.ru/13adad59
57 TepmoauHamMuueckas cucrema. 3aaHue bu6mmoreka [IOK
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BHEIIHUX ycyioBuil 1t T/l cucteMsl.
Bueminve u BHyTpeHHUE TapaMeTPHI.
[TapameTpsl T/I cucteMbl Kak cpeHue
3HAYCHUS BCIMYMH, OIMCHIBAIOIINX €€
Ha MUKPOCKOITMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

HynesBoe Hauano TepMOgUHAMUKI.

Bu6nmuoreka [JOK
58 CamornpounsBosbHas penakcanus T
MOTIPOHSBOILHA PEl wist T4 https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHIO
Monens uaeansHOro ra3a B
59 TepMOJMHAMUKE. Y CJIOBUS bubmmorexa [IOK
pMOA T https://m.edso0.ru/29355001
MIPUMEHHUMOCTH 3TON MOJIEIH
60 YpaBaenue Meneneesa-Knaneiipona u bubnuotexa [JOK
BBIPA)KECHUE JIJIS1 BHYTPEHHEN YHEPTUU https://m.edsoo.ru/bal178d0
BeIpaxxeHue 1u1si BHyTpEHHEN SHEPTUH
61 OJHOATOMHOTI'0 HJIeaJIbHOTO rasa. bubmuorexa [JOK
KBazucrarnueckue 1 HeCcTaTUUECKHE https://m.edsoo.ru/ac5cacl5
IIPOLIECCHI
OneMeHTapHas paboTa B
62 TepMoauHamMuKe. Borancinenue paboTbl bubnuoreka LIOK
o rpaduky mpoiecca Ha pV- https://m.edsoo.ru/741d5738
rarpaMmme
Tennonepenada kak cnoco0 U3MEHEHUS
63 BHyTpeHHeH sHeprun T]I cuctemsr 6e3 brbmmorexa LOK
yIP P https://m.edso0.ru/3d734561
COBEpLICHUS PabOThI
64 KoHnBeknusi, TemonpoBogHOCTb, bubnnorexa [HOK
M3JIy4eHne https://m.edsoo.ru/157b54cd
65 KomunuectBo TeminoThl. TennoéMKoOCTh bu6mmorexa [IOK

TCI1a. yI[eJ'H)Ha}I 1 MOJisipHad

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BELIECTBA. Y IeJILbHAsI
TEIUI0Ta CropaHus TOIUIUBA

66 Pacuér konmmuecTBa TEIIOTHI IPH bubnmoreka [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 agunabaTHOM MpoIiecce. bubnunoreka [HOK
[TepBolii 3aKOH TEPMOAMHAMUKHI https://m.edso0.ru/d8098824
KonunuecTBo TeminoTsl U paboTa Kak
68 Mepbl U3MCHECHHSI BHYTPEHHEH SHEPTHH bubmmorexa [IOK
p yIp P https://m.edsoo.ru/b047alcd
Tl cuctemsbl
Bropoii 3aKoH TepMOIUHAMUKH 151
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuotexa [JOK
nporeccoB. HeobparumocTh https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX TIPOIIECCOB
20 [IpuHUMIIBI NEHCTBUS TETUIOBBIX bubmmorexa [IOK
mammH. KITJJ https://m.edsoo0.ru/2e945513
71 MaxkcumansHoe 3Hauenne KITJT. Iukm bu6mmorexa [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
72 P
CHICHHE Sajad htps://m.edsoo.ru/b3efalsh
DKOJOTUYECKHE aCTIEKThI
73 WCIOJIb30BaHUS TETIJIOBBIX JIBUTATENICH. bubnmnoreka [IOK
TenoBoe 3arpsA3HEHUE OKPYkKarOIIEn https://m.edsoo.ru/9867aaa7
cpenbl
bu6mmoreka [IOK
74 P
cHierHe sajad https://m.edsoo.ru/c8c70432
O06o0061IeHre 1 cucTeMaTH3aIus 3SHAHUHA
B " " bubmnoreka LIOK
75 o Teme "Tepmonunamuka. TermoBbie

Malugbe!"

https://m.edsoo.ru/28d62b3f
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KonTponbnas pabota no teme

Bbu6nmuoreka [JOK

76
"Tepmonunamuka. TemnnoBbie MaiHbI" https://m.edsoo.ru/1b6e26c5
[TapooOpa3oBaHue U KOHIEHCALIYSL.
77 I/Icf[a GII;I/IC U KUIeHue. Y neapHas Bubmorexa IIOK
P ' https://m.edsoo.ru/6f8e6777
TEII0Ta Mapoo0pPa30BaHUS
HacelimeHHbie 1 HEHACHINIIEHHBIC TTapHI.
KauecTBeHHas 3aBUCHMOCTD IUIOTHOCTH
M JaBJIEHHUS HACBHIIEHHOTO I1apa OT
78 TEMIIEPATYPHI, UX He3aBI/ICI/IMOI()3Tb oT bubmorexa HOK
~ PaTYpEL, https://m.edsoo.ru/f5¢17d02
00BEMa HACKIIIIEHHOTO Tapa.
3aBHCUMOCTh TEMIIEPATYPbl KUTICHUS OT
JABJICHUS B )KUIKOCTH
79 BrnaxxnocTh Bo3iyxa. AGCONIOTHAS U bubnuoreka [IOK
OTHOCHTEIbHAS BIaXKHOCTH https://m.eds00.ru/30ebbb79
bubmmorexa [IOK
80 Pemrenne 3amau
a https://m.edso00.ru/18e95ff3
TBépnoe Teno. Kpucrammnueckue u
81 amop¢Hble Tena. AHU30TPONUS CBONCTB brtmmorexa LOK
P ) P https://m.edsoo.ru/20a88a03
KPHUCTAJJIOB
[1naBneHve U KpUCTAITH3AIUSI.
bu6mmoreka [IOK
82 VaennHas TemiaoTa ILIaBJICHUS.
https://m.edsoo.ru/6ee91e9f
Cybmumarust
edopmanuu TBEPIOTO TEIA.
Aedop P bubmuorexa [JOK
83 Pactsxenue u cxatue. Casur. Monynb
. https://m.edsoo.ru/dalaab10
HOwnra. IIpenen ynpyrux nedopmarinit
TemnmoBoe pacmMpeHue KUJIKOCTEN U
" bubmuoteka [IOK
84 TBEPABIX TEJI. AHTAPMOHHU3M TEILIIOBBIX

KOJICOaHUI 4acTHL BELIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [TpeoOpaszoBanue sHEPTUH B (Pa30BHIX bubmmoreka [LIOK
nepexojax https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

86 Y 0

PABHEHHE TEILIOBOTO bajanca https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK

87 P

CHICHHE 3aad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnsipuele aBienus. Jlapnenue nop bubmuorexa [JOK
HUCKPUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xujakoctu. Dopmyna Jlamiaca
O06o001IeHre ¥ cCUCTeMaTU3aIHsl SHAHU I

89 Mo TeMe "ArperaTHble COCTOSTHHUS bubmorexa HOK

P " https.//m.eds00.ru/0b52575¢
BemecTBa. Pa3oBbIe TIEPEXO/IbI
KonTponbhas padbota no reme
90 "ArperaTHple COCTOSIHHS BEIIIeCTBA Bromorexa LIOK
P | B ' https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOBI
DnekTpu3aius Tel U €€ MPOosIBICHUSI.

o1 Dnektpuueckuii 3apsia. [[Ba Buma bu6nunoreka [IOK
3JIEKTPUYECKUX 3apsaa0B. [[poBOIHUKH, https://m.edsoo.ru/1aff445f
JUDJICKTPUKU U TIOTYTIPOBOTHUKH
DIeMEHTapHBIN JIEKTPUUECKUI 3aps .

92 3aKOH COXpaHEHMsI DIEKTPUUECKOTO bbmmorexa [TOK

https://m.edsoo.ru/f49afd24
3apsiaa

93 B3anmopeiicteue 3apsaoB. Toueunsie bubnnorexa [HOK
3apsabl. 3akoH Kynona https://m.edso0.ru/445b7746

bu6mmoreka [IOK

9 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc
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Onexrpuueckoe noise. Ero neiictue Ha

Bbu6nmuoreka [JOK

95
BJIEKTPUYECKUE 3aPS/IbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD AJIEKTPUYECKOro MoJisl.

9% [IpoGuslii 3apsia. Jlunuu bubnmoreka [JOK
HaNPsHKEHHOCTU DJIEKTPUYECKOTO TIOJISL. https://m.edsoo.ru/3dac6957
OAHOPOHOE ANEKTPUIECKOE 110JIE
[ToTeHumanbHOCTH

97 ANEKTPOCTATUYECKOT 0 NoJisl. PasHOCTh bubamorexa HOK

P ' https://m.eds00.ru/80021447
MOTEHIIMAIOB W HAMPSKEHUE
[ToTenunanpHas 3Heprus 3apsaa B
98 aneKTpocTaTuyeckom noie. [loreniman bubmmorexa [IOK
] https://m.edsoo.ru/af5fa389
ANEKTPOCTATUYECKOTO MOJS
CBs13b HANPSHKEHHOCTH MO U

99 A3HOCTH MOTEHIIUAJIOB JIsI bubmmorexa [IOK
P ! g https://m.edsoo.ru/df7a6838
ANEKTPOCTATUYECKOTO MO

100 IIpuHuumn cynepno3uuuu bubnuoreka [IOK
BJIEKTPUYECKUX MOJEH https://m.edsoo.ru/Ocfe4a6c

bubmuorexa [JOK

101 P

CHICHHE S8t https://m.edso0.ru/5a582263

102 ITone Toueunoro 3apsana. Ilone bubnuoreka [IOK
PaBHOMEPHO 3apsKEHHOHU chepsl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsIKEHHOTO 10

103 00bEmy miapa. [lone paBHOMEpHO brbmmorexa LOK

Y Hape. paBroeD https://m.edsoo.ru/f7a665ee
3apsKeHHON OECKOHEYHOH MJI0CKOCTH

104 [IpoBOAHMKY B 3JIEKTPOCTATUUECKOM bu6mumoreka LIOK
roJje. Y CjaoBUe PaBHOBECHS 3apsI0B https://m.edso0.ru/32405eab

105 JIMDIIEKTPUKU U IIOJIYIIPOBOJHUKH B bub6nmoreka [IOK

QJICKTPOCTATUYCCKOM II0JIE

https://m.edso0.ru/060ebab5
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Konpaencarop. D1eKTpo€MKOCTh

106 KOHJIEHCATOpa. DINEKTPOEMKOCTh bubmmorexa [OK
A pa. P https://m.edso0.ru/845b4f73
IJIOCKOTO KOHJIEHCATOpa
107 [TapamnensHOE COeTUHEHNE bubnmoreka [JOK
KOH/ICHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnegoBarenbHOE COETUHEHNUE bubmuoteka [JOK
KOHJICHCATOPOB https://m.edsoo0.ru/1e992920
109 DHeprust 3apsHKEHHOTO KOHICHCaTopa bubamorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBro>keHUe 3aps>KeHHOM YacTUIIbI B bubmuorexa [JOK
OJIHOPOJHOM JIEKTPUYECKOM MOJIEe https://m.edso0.ru/8341d6ac
112 Pemrenue 3amau
113 O06o0061eHre U cucTeMaTH3alus 3SHAaHUH bubnuotexa [JOK
o TeMe "DieKkTpudeckoe mnose" https://m.edso0.ru/5752603f
KonTponbHas pabota no treme bu6nuoreka [LIOK
114 n n
DNEKTPUUECKOE T10JIE https://m.edsoo.ru/cefe90e9
Cuna toka. [TocTosiHHBIN TOK. Y coBuUs
115 CYIIIECTBOBAHUS IOCTOSTHHOTO bubmmorexa [IOK
ym https://m.edsoo.ru/233311b5
AIEKTPUUYECKOTO TOKA
Bbu6nmmoreka [JOK
116 Ncrounuku Toka. Hanpsokenue u 9/1C httos://m.edsoo.ru/0839a115
117 3akon OMa 1St yJacTKa IeTH. bubnmoreka [JOK
DNEKTPUUECKOE CONPOTUBIIEHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTBH COTIPOTHBIICHUS bubnmnoreka [JOK

OAHOPOJAHOI'O MPOBOAHHKA OT €TO

https://m.edsoo.ru/95fcdf51
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AJIMHBI U TUTOMAAW IMOIICpEeYHOro
CCUCHHUA

V,I[GJ'II)HOC COIIPOTUBJICHUE BEIICCTBA.

Bu6nmuoreka [JOK

11
9 Pemenune 3amau https://m.edso00.ru/437f8300
120 [TocnenoBarenbHOE, MapAJIEIBHOE, bu6mmoreka [IOK
CMEIIIaHHOE COEAMHEHHE TPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 2JIEKTPUUECKHUX bubnuoreka LIOK
nerneid. [IpaBuna Kupxroga https://m.edso0.ru/1794cf37
bu6mmoreka [IOK
122 P
CHICHHE 3a/a1 https://m.edso00.ru/38810b469
123 Pabota snexTprudeckoro Toka. 3aKoH bubnumoreka [LIOK
Jlxoyns —Jlenna https://m.edsoo.ru/a3605c5c
bubmuorexa [JOK
124 P
CHICHHE 3aad https://m.edso0.ru/6761bfOf
MoOIHOCTB AAEKTPUUECKOTO TOKA.
125 TermroBast MOIITHOCTE, BEIACIISIEMas HA bubmmorexa [OK
B » BRUL https://m.edso0.ru/99750a6f
pesucrope
bu6mmoreka [IOK
12 P
6 CHICHHE 3a/a1 https://m.edsoo.ru/eb72fc24
197 O/1C 1 BHYyTpEHHEE CONIPOTUBIICHHUE bubnuoreka [IOK
HCTOYHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma 115t TOJTHOU (3aMKHYTO# ) bubnmnoreka [JOK
AJIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
Bbu6nuoreka [IOK
129 P
CHICHHE 3a1ad https://m.eds00.ru/3580b679
bu6mmorexa [IOK
130 M
OTIHOCTE HCTOHHHKA TOka https://m.edsoo.ru/al0ae51d8
131 KopoTtkoe 3ambikanue bubnmnoreka [JOK
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https://m.edso0.ru/546f5632

132 Konpaencarop B 11enu mocTossHHOTO TOKa bubmmorexa LIOK
a pEI https://m.eds00.ru/35368f3e
Bu6muoreka [JOK
1 P
33 CHICHIE safad https://m.eds00.ru/4410cef0
134 Pemenue 3amay mo teme "IlocTostHHBIN bubmuoteka [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3ama4 o teme "[locTostHHBII bubnuotexa [JOK
AJIEKTPUYECKUM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3amay mo Teme "TlocTostHHBIN bubmuoreka [IOK
ANEKTpUYECKUI TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre u cucTeMaTr3aIus 3HaHAKA
137 1o TeMe "TI0CTOSTHHBIN 3JIEKTPUICCKHIA bubmmorexa [IOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas pabota mo teme bubnuoreka [IOK
"IIoCTOSHHBIN IIEKTPUYECKHI TOK" https://m.edso0.ru/1885ddf1
DJIeKTpuYecKas MPOBOAUMOCTh
139 a3J'II/EI)HI)IX BE efTB f;lneKT WYeCKUH bubmmorexa [HOK
P n ] P https://m.edsoo.ru/da794295
TOK B MeTa/iax. CBepXIpoOBOUMOCTh
DNEeKTpUUECKUN TOK B pacTBOpax u
140 acryiaBax JIEKTPOJIMTOB. 3aKOHBI bubmmorexa [IOK
P P ' https://m.edsoo.ru/4b423491
Ddapagest 1S STEKTPOIU3a
bu6mmorexa [IOK
141 C) i I
JICKTPHHACCKHIM TOK B fasax. Lasma https://m.edso0.ru/92d92{76
142 DNEeKTPUUYECKHI TOK B BAKyyMe. bubnmoreka [{OK
BakyymHbie npu6opsl https://m.edsoo.ru/2E+160
143 DNEeKTPUUYECKHI TOK B bubnmoreka [{OK

MOJIYIPOBOJAHUKAX

https://m.edsoo.ru/ab61c660



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E%2B160
https://m.edsoo.ru/ab61c660

144

[TonynpoBoIHUKOBBIE TPUOOPHI

bu6mmoreka [IOK
https://m.edso0.ru/83622200

145

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue CUilbl TOKA U HATIPSKEHUS
B 1IENH IOCTOSIHHOT'O TOKA IIPU IIOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX
HM3MEPHUTEIIBHBIX MPUOOPOB" WK
"3HAaKOMCTBO ¢ ITU(DPOBOI
nabopartopueii 1o ¢puzuke. [Tpumepsl
M3MepeHus (PU3NYeCKNX BETMYNH TPU
MTOMOUIY KOMITBIOTEPHBIX JaTYUKOB"

bu6mmoreka [IOK
https://m.edso0.ru/5643ea56

146

®u3NUeCcKUil IPAKTUKYM I10 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKCHHUS
C LIETBI0 OMPEEIICHNS MTHOBEHHOM
ckopocTH"

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

147

®u3nYecKuil MPaKTUKYM 110 TEME
"N3mepenune yCKOpeHHUsl IpU
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHWH 110 HAKJIOHHOM IIOCKOCTH"
unu "MccnenoBanne 3aBUCUMOCTH TTyTH
OT BPEMEHH MPU PaBHOYCKOPEHHOM
IBYOKEeHUN"

bu6mmorexa [IOK
https://m.edso0.ru/6960b6ef

148

Pu3NYECKU IPAKTUKYM I10 TEME
"N3mMepeHune ycKkopeHusi CBOOOIHOTO
najgeHus" unu "M3ydenne qBuKeHUs
Tena, OpPOIIEHHOTO TOPU30HTAIBHO"

bu6nuoreka [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3nYecKuil MPaKTUKYM 110 TEME
"N3yueHue NBUKEHUS TeJa 10
OKPYKHOCTH C IIOCTOSIHHOM 110 MOJYJIO

bu6nmuoreka [IOK
https://m.edsoo.ru/bcf53514
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ckopocthio" win "HccnenoBanue
3aBUCHMOCTH TIEPHOA OOpaIeHUS
KOHHYECKOTO MasITHHKA OT €0
napameTpoB"

150

DU3NYECKUN TPAKTUKYM I10 TEME
"M3mepeHune paBHOJACHCTBYIOMIEH CHITBI
MIpH IBIKEHUH OpYyCKa MO HaKJIIOHHOU
mockoctu" win "[IpoBepka runoTessl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS
OpycKka 10 HAaKJIOHHOH TIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHUE OT €ro Macchl'

bu6mmorteka [IOK
https://m.edsoo.ru/0b34db84

151

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BO3HUKAIOIIUX B IPY>KUHE U
PE3UHOBOM 00pa3sle, OT uxX
nepopmanuun” win "U3ydyenue
JBUKEHMSI CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
6710K"

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

152

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue kordduiimenTa TpeHus 1no
BEJIMYMHE YTJIIOBOTO KO3 PUIIMEHTa
3aBucuMocTtd FTp(N)" mnu
"HccnenoBanue IBUKEHUS OpycKa 1o
HAKJIOHHOM MJIOCKOCTH C IEPEMEHHBIM
K03 dULIEHTOM TpeHUs" WIn
"N3yueHne ABMKEHUS TPy3a Ha BATY C
TpeHueMm"

bu6nmuoreka [IOK
https://m.edso0.ru/b83b1607

153

OU3NYECKUI TPAKTUKYM 110 TEME

bu6mmoreka [IOK
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"HccnenoBaHue yclIOBHil paBHOBECHUS
TBEPJIOTO TeJa, UMEIOLIETO OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHILTEHHOB U pacuéT cui ynpyroctu"
niu "M3ydyeHne ycToiuuBoCTH
TBEPJIOrO TeJla, UMEIOIIEro IUIONIA b
orops!"

https://m.edsoo.ru/4a04f4f7

154

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue umnyibca Tesa no
TopMO3HOMY yTu'" nim "U3mepenue
CHJIBI TSITH, CKOPOCTH MOJIENH
JIEKTPOMOOWIIS U MOIIIHOCTH CHJIBI
aru" win "CpaBHEHUE U3MEHEHUSI
UMITyJIbCA TEJa C UMITYJIBCOM CHJIBI"
unu "HccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3auMoeiicTBun'" unu "M3mepenue
KMHETHYECKOW 3HEpruH Teja 1o
TOPMO3HOMY NyTH"

bubmuorexa [JOK
https://m.edso0.ru/856fb28e

155

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4eHne u30TepMUUECKOrO Ipolecca
(pexOMEeHI0BaHO MCIIOIb30BaHUE
1ndpoBoii TadopaTopun)" win
"N3y4eHne n30X0pHOro mpouecca” uin
"N3yuenue n3obapHOTO TIporiecca’ win
"IIpoBepka ypaBHEHUS COCTOSHUSA"

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

@u3NYECKU IPAKTUKYM IO TEME
"U3mepenue yaeinbHOM TeIIoEMKOCTH"
unu "UccnenoBanue npoiecca

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faa61
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OCTBIBAHUS BellecTBa' UM
"UccnenoBanue aguabaTHOTO
npouecca” uim "M3yuenne
B3aMMOCBSI3U SHEPTUU
MEXMOJICKYJISIPHOTO B3aUMOJICUCTBUS U
TEMIIEPATYpPbl KUIIEHUS KUAKOCTEN"

PuU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue 3akOHOMEpHOCTEN
UCHIapEeHUs KUAKOCTEN" Uiu
"U3mepeHue yaenbHOM TeIOThI
riaByieHus apaa" win "M3ydyenue

. bubnuoreka [IOK
157 CBOMCTB HACBHIIIICHHBIX TTApOB'" WIN 1 1 H

https://m.edsoo.ru/6bla23b5

"N3mepeHune abCOMOTHON BIAXKHOCTH
BO3/lyXa M OLIEHKa Macchl IapoB B
nomenieHuun". M3mepenune

KO3 pHIIHEeHTA TTOBEPXHOCTHOTO
HATSDKEHUS

Pu3nYeCcKUil MPAKTUKYM 10 TEME
"HaOmnroneHue npeBpalieHus SHepruu
3apsKEHHOI0 KOHAEHCATOpa B HEPTHUIO
W3JIyYEHHS CBETOaMOa" WIIN
"N3y4yeHue npoTekaHus TOKa B IIETIH, bubmumoreka LIOK

158
coJiepkaIie KoHaeHcaTop" uiu https://m.edsoo.ru/ec424377

"Pacrnipenienenue pazHOCTH
MOTEHIMAJIOB (HAMPSDKEHUS ) IPU
[IOCJIE0BATEILHOM COEIMHEHUH
KOH/IEHCaTOpoB"

Pu3n4ecKuil IPaKTUKYM 110 TEME bubnmoreka [IOK

159 "HccnenqoBaHue CMEIIaHHOTO https://m.edso00.ru/2b179d98
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COCAMHEHUS PE3UCTOPOB" MU
"N3mepeHue y1enbHOr0 CONPOTUBICHHUS
npoBoaHukoB" wiu "HccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HaIpsDKEHUs JUTs JIAMITbl HAKQJITUBAHUS "

®U3NYECKUH MPAKTUKYM I10 TEME
"HaOumroteHune 3aexTponm3a’ uim
"N3mepenue 3apsa OJHOBAJIEHTHOTO
noHa" unn "HcciienoBanue

bubmuorexa [JOK

160
3aBUCUMOCTH CONPOTUBIICHUS https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOpA OT TEMIIEPATYPhl" WK
"CHATHE BOJIBT-aMIIEPHOU
XapaKTEePUCTUKU ArOA"
PesepBHbIil ypok. O000IIEHHE U
161 CI/ICTEM&THSZII;)I/ISI 3HAHWH 10 TEME Brbmaorexa LOK
" " https://m.edsoo.ru/ed017d93
Kunemarunka
PesepBHbIi ypok. O000IIEHHE U
P P . bubnuotexa [JOK
162 cUCTeMaTHu3alus 3HaHUH 110 TEME
" " https://m.eds00.ru/3149956b
JnHamuka
PesepBHbIit ypok. O000IICHHE 1
163 CI/ICTEM@.TI/BZI_I:I/ISI 3HAHUM 110 TEME Bubmorexa HOK
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBep0ro Tena
PesepBHbIiil ypok. O000LICHHE U
164 CHCTEM&THSZII;)I/ISI 3HAHWUH 10 TEME Bubmiorexa LIOK
" " https://m.edso0.ru/6¢c0df9cc
3aKOHBI COXpaHEHHSI B MEXaHUKE
PesepBHelit ypok. O6001IeHNE 1
165 CHCTEMATHU3allMs 3HAHUI 110 TEME bu6mmorexa [IOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKOU
Teopun"

https://m.edsoo.ru/de148976
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PesepBHbIil ypok. O6006111IeHIE 1

166 CHCTEMATH3aLM 3HAHUH 10 TEME 1 bubmorexa HOK
. https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TernoBbie MaIvHb!"
PeszeprubIil ypok. O60011cHIE 1
167 CUCTEMaTHU3alsl 3HAHUU 110 TEME 1 bubnmoreka [JOK
"ArperatHble COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
®da3oBbIe nepexos"
PesepBHrliit ypok. O60011eHNE U
CHCTEMAaTH3aIUs 3HAHUH [10 TEME
168 "Snexrpuueckoe mone" " TlocToaHHbIH 1 bubnmorexa HOK
P . https://m.edsoo.ru/f2381c0c
anekTpudeckuii Tok" u "Toku B
pa3IMYHBIX cpeaax”
1 bubmuorexa [JOK
169 IT 1
POMENCTOHAS STTecTali https://m.edsoo.ru/3cae6dal
1 bubmuorexa [JOK
170 IT 1
POMEIRYTOTHAL ATTECTALI https://m.edsoo.ru/cc7681d4
OBHIEE KOJIMYECTBO HACOB I1O 170 10 16

[TPOI'PAMME
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11 KIIACC

KoanuecTBo 4acoB

Kon
JJIeKTPOHHbIE
Ne PO Hara undposbie
Tema ypoka JIbH bI€
n/n Bceero 6 IpakTuyecKkue u3ydeHusi | oOpa3oBaTeJbHbIE
pa padoThI pecypebl
OTBI
B3anmoneiicTBre NOCTOSTHHBIX
bu6mmoreka [IOK
1 MarHuTOB U ITPOBOJTHUKOB C TOKOM. 1
https://m.edso0.ru/487a8593
MaruutHoe nosie. ' unore3a Amrepa
BekTop MarHuTHON MHAYKIUU.
2 [Ipun pI/Il'I CyIIepIIO3H I/IIZ NEIFHI/ITHBIX 1 bubmmorexa [IOK
p ULI yrep H . https://m.edsoo.ru/4clabcch
nosiei. JIMHuM MarHUTHON MHAYKIIUN
3 MarsuTtHO€ 110J1€ IPOBOAHUKA C 1 bubnnorexa [HOK
ToKoM. OnbIT Dpcreaa https://m.edsoo.ru/d35d5262
4 Cuna Amniepa, e€ HanpaBJieHUE U 1 bu6mmoreka [IOK
MOZYJIb https://m.edsoo.ru/26d9c5ha
bu6mmoreka [IOK
5 Pemenue 3ana 1
HHICHHE sakat https://m.edsoo.ru/a37a0c21
5 [Ipumenenue 3akoHa Amrmepa. 1 bubmumoreka LIOK
DNeKTpOUu3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOAYJb. JIBUKEHUE 3apsSKEHHOMN 1 bubnnoreka [HOK
YaCTUIIBI B OJTHOPOTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJsie
8 Pemenue 3amau 1 bubmuorexa [JOK
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https://m.edsoo.ru/504e98c7

Bu6nmuoreka [JOK
9 Padora cuet Jlopenna https://m.edsoo.ru/d518be4b
Bu6nmuoreka [JOK
10 Pemerme ana- https:/m.eds00.ru/93617bd9
Ma O€ M0JIE B BEILIECTBE.
11 e FHZ:/II;FHeHTHJ:cHB;a H;_ I/ITB bubmmorexa [IOK
pp > T1ap https://m.edso0.ru/30ff9608
JTMaMarHeTUKH
OcHOBHBIE CBOMCTBA
12 o HOBHBIE €8 I:( e [ bubmuorexa [JOK
CPPOMATHETHIOB. 1ipH https://m.edsoo.ru/0b58190a
(heppomMarHeTHKOB
13 Pemenue 3ama4 mo teme "MarautHoe bubmuorexa [JOK
nosne" https://m.edsoo.ru/5b55¢307
1 Pemenue 3agay mo teme "MarautHoe bubmuorexa [JOK
none" https://m.edsoo.ru/41c4ae8a
q o
R A — BuSorera LIOK
AVICHHIL. P https://m.edsoo.ru/b3efa0cl
WHAYKIIUU
bubmuorexa [JOK
16 SAC nHnyKumH https://m.edso0.ru/48150bd8
17 3aKO0H 3JIEKTPOMArHUTHON UHTYKITUN bubnmnoreka [JOK
QDapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpudeckoe nose. Toku bubnnoreka [HOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIMY B IBUKYIIIUXCS bubnmoreka [JOK
IIPOBOJHUKAX https://m.edso0.ru/0235cc02
20 Pemenwue 3amau bubmmorexa [IOK

https://m.edsoo.ru/4dfda618
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bu6mmoreka [IOK

21 I1 JI
PaBuiIo JicHHa https://m.edsoo.ru/bbc22726
WanyktuBHocTs. Karymmka
22 HH, HYKTI/IBHOCTI/I B eHyI/?-I'IOCTOSIHHOFO bubnnorexa [JOK
YK H https://m.edsoo.ru/621eae9d
TOKa
23 SAsnenue camounaykuuu. IC bubmuoteka [JOK
CaMOMHTYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprust MAarHUTHOTO TIOJIsI KATYILIKH C bubnuorexa [JOK
TOKOM. DJIEKTPOMArHuTHOE TOJIe https://m.edsoo.ru/b3c0ad11
bubmuorexa [JOK
25 P
CIICHHE 3411 https://m.edso00.ru/88f69d2b
%6 O000I11IeHIE U CUCTEMATHU3AIUS bu6mmoreka [IOK
3HAaHUU 110 TeMe "DJIeKTpoIuHaMuKa" https://m.edso0.ru/76484025
7 KonTtponsHas paboTa o Teme bubnuoreka [IOK
"DnexkTpoauHamMuka” https://m.edsoo.ru/8ae09b98
Komnebatennuas cuctema. CBOOOIHBIE
28 Kkosebanus. lapmMoHnyeckue bubmorexa HOK
-1 ap https://m.edsoo.ru/7c1db385
KoeOaHus
29 Kunematnueckoe u 1MHaMHA4YECKOE bubnuotexa [JOK
OIMCaHUeE KoIe0aTeNbHBIX IBIKEHHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBoj
MHAMHUYECKOT0 OITMCAHUS
30 fa MOHHYECKUX KOJIEOAHUN U3 UX bubmotexa [IOK
p https://m.edso0.ru/e3c99692
HEPreTHYECKOTO U KHHEMATHYECKOTO
OITMCAHUS
Bbu6nuoreka [IOK
31 A OaHui
MILTHTY 1@ 1 pasa KoneOannil https://m.edsoo.ru/7a0c439a
32 [Tepron 1 yacToTa KoJaeOaHMIA. bubimoreka [JOK
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[Tepuroa manbsix cBOOOAHBIX
KoJe0aHui MaTeMaTHYeCKOTo
MasaTHHKa. [lepro cBOOOAHBIX
KoJIeOaHui MPYKUHHOTO MasTHUKA

https://m.edsoo0.ru/e0399319

33 3aTyxaromue KoeOaHus. Bu6mmoreka [JOK
Brinyxnennsie konebanus. PezoHanc https://m.edsoo.ru/72e93d09
bu6mmorteka [IOK
34 A §)
BTOROICHARHA https://m.edsoo.ru/6add2644
bubmuorexa [JOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5
Vpok-koH(pepeHus "MexaHUUeCcKHe
36 K(E)JIC63HI/I$([1) BpM ;)IKaJII)HI)IX bubmorexa [JOK
"y https://m.edsoo.ru/8ef587be
HWHCTPYMEHTaxX
O000I11IeHNE U CUCTEMATHU3AIUS
Hvl " n bubnmnoreka [IOK
37 3HAHUH 10 TeMe "MexaHndeCcKue
" https://m.edsoo.ru/eb84182f
KoJe0auus
38 DneKTpOMarHuTHbIE KOJIeOaHusl. bubnuoreka [IOK
KonebartenbHbIil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna Tomcora. CBsA3b aMIITIUTYIEI
39 3a I;z[: KOHJIeHCAaTOpa C aMILIUT I[(})]; Eubmorexa HOK
P P Y https://m.edso00.ru/093f9af1
CHUJIBI TOKA B KOJIEOATEIHHOM KOHTYPE
40 3aKOH COXpaHEHUsl PHEPTUHU B bubmuoteka [JOK
UJeabHOM KOoJiebaTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromue 31eKTPOMarHuTHBIE
41 y)é B B P bubmuorexa [JOK
KOJICOAHMA. BRIHYIICHHDIC https://m.eds00.ru/5¢668619
AJIEKTPOMAarHUTHBIE KOJICOaHMs
42 [Tepemennsiii Tok. Pesuctop u bubmuoreka [IOK
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KOHACHCATOP B LCIH IICPEMCHHOT'O
TOKa

https://m.edso0.ru/84836152

KaTYI_HKa HWHIAYKTUBHOCTH B LICIINA

Bu6nmuoreka [JOK

43
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
3akon Oma Juist SIeKTPUUECKOM LeTH bubnunoreka [HOK
44
MEPEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOIIHOCTh IEPEMEHHOT0 TOKA.
45 AMInTynHoe U IEUCTBYIONIEE bubmnorexa [IOK
ya a yrom https://m.edsoo.ru/lcac6céc
3HAYCHHUE CHJIBI TOKA M HAIPSIKCHUS
46 Pe3onanc B 2IeKTpUYECKOM LENHU bubnnorexa LIOK
p H https://m.edso0.ru/087506df
bu6mmoreka [IOK
47 P
ClICHHe a1t https://m.edso0.ru/al16836a4
ealbHBIA” TpauchopMaTop.
48 EﬂomBo CTBI(; neq)epaqa Hp bubmorexa [JOK
p a - TTEpeAl " https://m.edsoo.ru/f97418ae
MOTPEOJICHNE ATICKTPHUUSCKON  dHEPTUU
DKOJIOTrM4eCKHe PUCKU TpU
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIbT J; I/ICHOJ‘IB30§aHI/I}Ip bubmorexa [IOK
YARTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B MOBCETHECBHOM
KU3HU
bu6mmoreka [IOK
50 P
CleHHe a1t https://m.edsoo.ru/ee6677ed
bu6mmorexa [IOK
51 P
CleHue saat https://m.edsoo.ru/7cab59f8
O00011IeHIE U CUCTEMATU3ALUS
Hvl " B bubnnoreka [HOK
52 3HAHUU 10 TeMe "DIEeKTPOMarHUTHBIE

KoseOannsa"

https://m.edso0.ru/401024a9
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53 MexaHU4YEeCKHE BOJHEI. bubmuorexa [JOK
XapakTepUCTUKA MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CaoiicTBa MEXaHUYECKHUX BOJH bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 3Byk. X
BYK. AAPaKTCPUCTHIH 38YXa https://m.edsoo.ru/138b6f09
56 Nudpas3syk u ynpTpassyk. [llymoBoe bubnuoreka [IOK
3arpsiI3HEHUE OKPYXKAIOLIEH CpeIbl https://m.edsoo.ru/7380038f
bu6mmoreka [IOK
7 P
> CHHeHHe sajat hitps://m.edsoo.ru/cfd918bf
58 DNEeKTPOMArHUTHBHIE BOJHBI. bu6nuoreka [IOK
N3nydyeHue 31eKTpOMarHuTHHIX BOJIH https://m.edsoo.ru/714e5db1
59 DOHeprus IeKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
CBoiicTBa AIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ikana 3MeKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHue 31eKTpOMarHuTHBIX Brbmmorexa LIOK
p P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHKE W OBITY
[TpuHIUIIBI paTUOCBA3H U
61 TeJIeBUIEeHMA. Pagrosokamnys. bu6nmoreka [IOK
DNEeKTPOMarHuTHOE 3arps3HEHNE https://m.edso0.ru/9f96f1{8
OKpY>KaroIleu cpeibl
62 KonTponbhas pabota o teme bubmumoreka LIOK
"Konebanus u BOTHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aK0H IPSIMOJIMHENHOTO bubmuoteka [IOK
pacnpoCTpaHEHUs CBETA https://m.edso0.ru/f9566406
Pemenue 3anay Ha npUMEHEHNE
. bubnuoteka [JOK
64 3aKOHa MPSMOJIMHEHHOTO

pacrpocTpaHeHHsI CBETa

https://m.edsoo.ru/ea32d455
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Otpaxenue cseta. Ilnockoe 3epkasio.

Bbu6nmuoreka [JOK

65
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Tpenomnenue cBeTa. AGCOMIOTHBINA U
OTHOCHUTEIBHBIN ITI0KA3aTelb
66 npexoMiienns. [ToirHoe BHyTpeHHEE bubmorexa LOK
p ’ N yp https://m.edsoo.ru/bc2e55cd
orpaxxeHue. IIpenenbHbi yroiu
MIOJIHOTO BHYTPEHHET0 OTPAXKCHUS
Pemrenue 3a1au Ha mpuMeHeHNE
67 3aKOHOB OTPaKEHUS U IIPEJIOMIIEHUS Bubmorexa HOK
P p https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepeust
68 cBerta. CII0KHBII cocTaB 0eJIoro cBeTa bubmorexa HOK
) ’ https://m.edsoo.ru/d8elc3be
[ger
69 JIunzel. DoKycHOE pacCTOSHHUE U bubnunoreka [IOK
OIITHYECKAs CHJIa JIMH3bI https://m.edso0.ru/60441359
[TocTpoenne u300pakeHui B TMH3aX U bubnuoreka [IOK
70
HUX CHUCTEMAaX. YBEJIIMUYCHUE JIMH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3aa4 Ha mocTpoeHue
71 N300paKEeHUI, ITOJIY4aEMBIX C bubmorexa [IOK
p ’ yi https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JINH3
72 I';ma3 xak orrTudeckas cucreMa bubmorexa LHOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agaq. IIpenensl
73 1§ I/IMGHI/IMO?JTI/I FefMgT NYECKOH bubmorexa [OK
p P https://m.edsoo.ru/cd174a10
OIITUKU
74 CKopocTb CBETa M METO/IBI €€ bubnnorexa [HOK
U3MEPECHUS https://m.edsoo.ru/f32aab06
75 Jucnepcus cBera bu6mmoreka [IOK
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https://m.edsoo.ru/lel6ccbe

Bubnmuoreka [JOK

7 4
6 HTEp(epenus cBeTa https://m.eds00.ru/5fc0c638
KorepeHTHbIE UICTOYHUKH. Y CIIOBUS
77 HaOII0JICHUSI MAKCUMYMOB H bubmorexa LOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
bubmuorexa [JOK
7 P
8 CHICHHE 3aad https://m.edsoo.ru/3061de2b
bu6mmorteka [IOK
7 I1
d pHMEHEHHE HHTEp(epeHIHI https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Jupasciuis crera https://m.edsoo.ru/12ed04b5
81 Judpakimontas pemeérka. Y cioBue bubnuotexa [JOK
Ha0JII0/IeHUs TJIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubmuorexa [JOK
82 Pewenne sazaq https://m.edsoo.ru/d58c411a
83 ITonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspusanusa ceera https://m.edso0.ru/e9890fe9
bu6mmoreka [IOK
84 Pewenne sazaq https://m.edsoo.ru/c56¢8158
85 CBeToBbIC SIBJICHUS B IPUPOJIC bubmorexa LIOK
PHpO https://m.edso0.ru/0b36363d
86 O06o001meHNe B CUCTeMaTH3AIHS bubmuorexa [JOK
3HaHW# 1Mo Teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonrtponsHas pabora no teme bubnnorexa [HOK
«Onrtuka https://m.edsoo.ru/82315dd4
88 ['pannLIBI TPUMEHNMOCTH bubnmoreka [IOK

KJIACCHYECKON MEXaHHUKHU. 3aKOHEI

https://m.edsoo.ru/c9bd77ch
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QJICKTPOAUHAMHWKU U TPUHITUIL
OTHOCUTCIIBPHOCTH

[ToctynaTel criennanbHON TEOPUU

Bu6nmuoreka [JOK

89 OTHOCHUTEIILHOCTH https://m.edsoo.ru/c56f05ch
IIpocTpaHCTBEHHO-BPEMEHHOM
unTepBai. [Ipeobpazosanus Jlopenna.

90 YcnoBre NpUYMHHOCTH. bubnuoreka [IOK
OTHOCHUTENIBHOCTH OJTHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ameJieHre BpeMEHH U COKpaIlleHre
JUTUHBI

91 DHEeprust U UMIYJIbC PEISITUBUCTCKOMN bubnuoreka [IOK
YaCTULIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEprUeil u

92 UMITYJICOM PENSTUBUCTCKOM YaCTUIIBI. Bubmmorexa LIOK

https://m.edsoo.ru/b6258ffa
OHeprus MoKos
93 PaBHOBecHOE TEIIIOBOE U3NTyYEHHE bubmmorexa [IOK
https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK

%4 3axoH cMenierns Buna https://m.edsoo.ru/1c5ff752

95 I'unore3a M. Ilitanka o kBaHTax. bubmuorexa [JOK
@DoTOHBI https://m.edsoo.ru/a5ffa218

bu6nmuoreka [IOK

% DHEpIHs 1 HMIYILC pOTORa https://m.edsoo.ru/7fb307ec

97 ®oroardpdext. OnbiThl A. T bubnnorexa [HOK
CroneroBa. 3akoHbl (oTodPdexra https://m.edsoo.ru/8c68e5b9
VpaBHeHUEe DUHIITENHA I

98 (p(I:Toa(pq)eKTa. "KpacHas rpanuna" bubmmorexa LIOK

dhotordpdexra

https://m.edsoo0.ru/01ef4556
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99 JHasnenue cera. Onwitsl 11. H. bubnmoreka [JOK
JleGenena https://m.edso00.ru/64b4f966
. bu6mmoreka [IOK
100 BomHoBbie CROHCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bounus! ne bpoiing. J[imyuHa BOJIHEI e
101 b Oﬁﬂﬂz:/l aP;Me Bl HO6J'IaCTI/I ’ bubmmorexa [JOK
p p p N https://m.edsoo.ru/5df8bafl
JIOKAJIM3AIMH ABMKYILEHCS YaCTHIIBI
102 KopryckynsapHO-BOJIHOBON IyaIN3M bubmorexa HOK
PHyCKY AP oy https://m.edsoo.ru/8ccab62a
103 Judpaxius >1eKTpOHOB Ha bub6nuoreka LIOK
KpHUCTaJIax https://m.edsoo.ru/30dbal8c
Coenudurka usMepeHuil B MUKPOMHPE.
104 COO”L[IH:)bLHeHI/IH Herc))n e eJIéHH(I))CTeﬁp bubmnorexa [JOK
N pe https://m.eds00.ru/65783dec
['eitzenbepra
bu6nmoreka [IOK
105 Pemenue rpaguicckix sanad https://m.edsoo.ru/e70195bd
N bubmuorexa [JOK
106 Pernenne pacuCTHX 3anad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo TemMam: BuG 110K
noJImoTeEKa
1 7 n nn -
0 OCHOBHVCTO ’ K"Opl'IYCKyJ'I}IpHO https://m.edsoo.ru/c3de891a
BOJTHOBOH Jyain3m
OMBITHI IO UCCIIEAOBAHUIO CTPOECHUS
108 aroma. [Imanera iaﬂ MO,[[CJ'IBpaTOMa bubmorexa LOK
) P https://m.edso0.ru/312b750a
Pesepdopna
bu6mmoreka [IOK
1 I1 b
09 OCTYJaThl bopa https://m.edsoo.ru/404dfa9a
110 Buapl ciektpoB. CriekTp ypoBHEH bubnmoreka [IOK

SHEPTUH aTOMa BOJOpOaa

https://m.edsoo.ru/cf74bl1a
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CrnoHTa"HHOE U BBIHYXXJICHHOC

Bu6nmuoreka [JOK

111
W3JTy4YEHHE CBETA https://m.edsoo.ru/f945d85c
bubanoreka LIOK
112 Jlazep 1
https://m.edso00.ru/2288a0c4
Hyxnonnas moxens siapa
113 I'eiizen6epra-lBanenko. 3apsau bubnmoreka [JOK
MAaccoBO€ YMCIIO szipa. M30TorBbl. https://m.edsoo.ru/34ada5de
PanmmoakTnBHOCTH
3aKoH paJ0aKTUBHOIO pacraja.
CBoOICTBa HOHU3H LIETO
114 H3ITy4YEeHHUS BHI/IHIfIZéO bubmorexa HOK
i ' https://m.edsoo.ru/aab98bef
PaIMOAKTUBHOCTH Ha JKUBBIC
opraHusMmsbl. Jlozumerpust
DHeprus CBSA3U HYKJIOHOB B s/pe.
SAnepusie cuinbl. JlegekT Maccsl sapa.
S nepHble peakuu. JnepHrie
115 eaIfTo HpH 00J1EMBI : aBJIIEMOTO bubmorexa HOK
P PRI 5P yip https://m.edsoo.ru/ff1758d0
TEPMOSIZICPHOTO CUHTE3a.
DKOJIOTMYECKUE ACTIEKThI Pa3BUTHUS
AIEPHOMN DHEPTETUKU
Mertoabl peructpaiuu u
WCCTIEIOBAHUS DIIEMEHTAPHBIX YACTHII.
dyHmaMeHTaAIbHBIC B3aNMOICHCTBHS.
. bubnnorexa [HOK
116 bapuonbl, ME30HBI U JIENTOHBI.
. https://m.edsoo.ru/lac08ash
[Ipencrasnenne o CtanaapTHOU
Mozenu. KBapk-riooHHas MOAeIb
aJIPOHOB
117 ®u3uka 3a npenenamu CTaHIapTHOU bubnmnoreka [JOK

Mozenu. TéMHas Marepust U TEMHas

https://m.edsoo.ru/c026fd37
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sHeprus. EnuncTBo puzndeckoit
KapTUHBI MDA

118 Oransl pa3BUTHS aCTPOHOMUM. bubnmoreka [JOK
3HaueHue aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTh 3aKOHOB (PU3UKH IS

119 0O0BSICHEHUS IPUPOJIBI KOCMUYECKHX bub6mumoreka [IOK
00BEKTOB. METOTbI aCTPOHOMUYECKUX https://m.edso0.ru/39c44028
HUCCIIEIOBAHUN
CoBpeMeHHbIE ONITHYECKUE

120 TEJNECKOIDI, PaIHOTEIECKOIEI bubmorexa HOK

- pall ’ https://m.edso00.ru/4877aale
BHeaTMoc(epHast aCTpPOHOMHUS
Bun 3Bé3nnoro neba. Co3se3us,
121 SIpKHE 3BE3bL, IUIAHETHI, UX BUAUMOE bubnnorexa LIOK
P ’ ’ https://m.edsoo.ru/aac588eb
IBIDKEHUE
Comnneunas cuctema. ComHILe.
bu6mmoreka [IOK
122 CosnHeuHast akTUBHOCTE. ICTOYHUK
. https://m.edso0.ru/22748eb4
sHeprun CoJiHLIA U 3BE3]
3BE31BI, NX OCHOBHBIE
123 XapakTepucTuKu. [lnarpamma bubmmorexa [IOK
\ Pactep . P " https://m.eds00.ru/42169944
CHEKTPaJIbHBIN KJIaCC — CBETUMOCTD
124 3Be3bI IVIaBHOM IIOCIIEI0BATEILHOCTH bubmorexa LHOK
https://m.edsoo.ru/b3cb766¢
BuyTtpenHnee crpoeHue 3BE3 1.

125 CoBpeMeEHHBIE NTPEACTABIECHUS O bubnnorexa [HOK
MPOUCX 0K ACHUH U dBoJronnu CoHIla https://m.edsoo.ru/d09da494
U 3BE3]. DTalbl )KU3HU 3BE3]

126 Mneunslii [TyTe — Hama ["anakTuka. bubnuoreka LIOK

Tunsl ranakTuk. YEpHbIE OBIPHI B

https://m.edsoo.ru/7cd10a0a
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AApax ralakTUuK

127

Bcenennas. Pacimupenue BeeneHHoi.
3akon Xab6:ma. Teopus bonbmoro
B3pbIBa. PenukTOoBOE U3TydeHHE

bu6mmoreka [IOK
https://m.edsoo.ru/3dbdf0d2

128

MacmtaGHast cTpykTypa BeenenHoi.
Meraranaktuka

bu6mmoreka [IOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie npobieMbl aCTpOHOMUUT

bu6mmorteka [IOK
https://m.edsoo.ru/d37d9ffe

130

Ou3nyecKkuil MpakTUKyM IO TeMe
"UccmenoBanue MaroiuTHOTO TOJIS
MOCTOSSHHBIX MarHUTOB' MIIH
"UccnenoBanue CBOMCTB
(dbeppomMarHeTUKoOB" HITU
"UccaenoBaHue IeHCTBUS
MTOCTOSTHHOTO MarHuTa Ha PaMKy ¢
TOKOM"

bu6mmoreka [IOK
https://m.edsoo.ru/67361aef

131

Pu3nuecKuil IPaKTUKYM I10 TEME
"N3mepenue cuiiel AMriepa wim
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa oT cuibl TOKa" WiIn
"OnpeneneHne MarHUTHOM UHAYKIIUU
Ha OCHOBE U3MepeHus cuiibl Amrepa”

bu6mmoreka [IOK
https://m.edsoo.ru/fcae91e9

132

®u3nYecKuil MPaKTUKYM 10 TEME
"HccnenoBaHue IBIEHUS
3JE€KTPOMArHUTHON MHIYKIUU" WIH
"OnpeneneHne HHIYKIUN BUXPEBOTO
MarHuTHOTO mous"

https://m.edso0.ru/c36658da

133

DuU3NYECKUH MPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS

Bbu6muoreka [IOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

camonHaykiuu'" uinm "Coopka Moienu
3JIEKTPOMArHUTHOTO TeHepaTopa"

134

DuU3NYECKU TPAKTUKYM 10 TEME
"U3mepenue nepruoja CBOOOIHBIX
KoJe0aHU HUTSIHOTO U MPY>KHUHHOTO
MasiTHUKOB"

Bu6muoreka [JOK
https://m.edsoo.ru/5d159d35

135

@uU3NYECKUI PAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUH B
MPYKUHHOM MasiTHUKE"

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

136

@uU3NYECKUN PAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOr0 TOKa
yepes MocieI0BaTeNIbHO COeTUHEHHBIS
KOHJICHCATOP, KaTyIIKY U pe3uctop"”
win "Hccnenoanue paboTs
HMCTOYHUKOB CBETA B IIEMH
MIEPEMEHHOTI0 TOKa"

bu6mmoreka [IOK
https://m.edso0.ru/89dc2d90

137

DuU3nYeCKU TPaKTUKYM I10 TEME
"N3yueHue napaMeTpoB 3ByKOBOI
BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/b100661a

138

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepeHue nokazaTes mpeioMIICHUs
crexna" nin "l[lomydenue
1300pakeHus B CUCTEME U3 IJIOCKOTO
3epKaia U JUH3bI"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/42569eal

139

®u3nYecKuil MPaKTUKYM 10 TEME
"HccnmenqoBanne 3aBUCHMOCTH
(OKYCHOT'O pacCTOSTHUS OT BEIllECTBA
(Ha mpuMepe XKUIKUX JIUH3)" WK
"U3mepenue poKyCHOTro pacCTOSTHUS

Bbu6nmuoreka [IOK
https://m.edsoo.ru/b879fb3f
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paccenBarOnUX JUH3"

140

Pu3nuecKuil MPaKTUKYM 110 TEME
"Habmronenue qudpakuum,
UHTEp(PEPEHITUHU U MOJISPU3ALIAN
cBera"

Bu6nmuoreka [JOK
https://m.edsoo.ru/8b7ac737

141

@uU3NYECKU PAKTUKYM 110 TEME
"OnpeneneHue UMIyIbca U SHEPrUU
PENATUBUCTCKUX YacTUll (110
¢dororpadusaM TPEKOB 3apPSKEHHBIX
YaCTHI[ B MArHUTHOM I10J1¢e)"

bubmuorexa [JOK
https://m.edso0.ru/63756¢47

142

Pu3NYeCKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoM 1lnanka Ha
ocHoBe uccienoBanus Gporodrpdexra”
ninu "UccienoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIUOM OT
HanpsHKkeHus"

bubmuorexa [JOK
https://m.edsoo.ru/eb91682

143

@u3nuecKuil MPaKTUKYM 110 TEME
"UccnenoBanue cuekrpa
Pa3peKeHHOT0 aTOMapHOT0 BOJOPOAA
1 U3MEpeHne NocTossHHOW Punbepra"

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

144

®u3nYecKuil MPaKTUKYM 10 TEME
"UccnenoBanue pagroakTUBHOTO
(hoHa ¢ UCTOIB30BaHUEM J103UMETpa"
i "M3yueHue noriomieHus oera-
JacTHUI] aTFIOMAHIEM"

Bbu6nmmoreka [IOK
https://m.edsoo.ru/c3dabebe

145

Pu3nYecKuil MPaKTUKYM 110 TEME
"HabmroneHus 38€34HOT0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX

bu6nmuoreka [IOK
https://m.edso0.ru/1072021e
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MPUIIOKEHUN JIJIs1 ONIPEIeTICHUS
IIOJIOXKEHHUS HEOECHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOro Moiymapus u
sipkue 38E31b1" uiu "Habmronenust B
Teneckol JIyHbl, II1aHeT, TYMaHHOCTEH
U 3BE3IHBIX CKOIUIEHUN"

O06001IeHYE ¥ CUCTEMATU3 AL
3HaHuii. Pojb (DU3KMKK ¥ aCTPOHOMUU B

. . bubmuorexa [JOK
146 SKOHOMHYECKOM, TEXHOJOTHUYECKOM,
N . https://m.edsoo.ru/ad6ddeed
COIMAIBHON M ATHYECKOH chepax
JCATEILHOCTH YCIIOBEKA
O06o001IeHre ¥ cHCTeMaTH3aIs
147 3HaHuil. Ponb 1 MecTo pu3nku u bubnmnoreka [IOK
aCTPOHOMUU B COBPEMEHHOI Hay4YHOMH https://m.edso0.ru/18f19f7c
KapTUHE MUpPa
O06001IeHre U CUCTEMATU3AIIHS
3HaHuil. Pone ¢pusmueckoii Teopun B
OPMHPOBAaHHH TMPEJCTABICHUH O
148 gngnqepckoﬁ Ka TiHe MHpa, MECTO bubmmorexa TIOK
1 Kap pa, https://m.eds00.ru/e7d400f4
(bu3nUecKoil KapTUHBI MHEPA B O0IIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPECTABICHUN O IPUPOIE
149 O06o001meHre B cuCTeMaTH3 IS bubmuorexa [JOK
3HaHu# 1o TeMme "KunemaTtuka" https://m.edsoo.ru/b032fc4b
150 O06001IeHre U CHCTeMaTH3aIIUS bubmuorexa [JOK
3HaHui 1Mo Teme "Kunemarnka" https://m.edsoo.ru/4e31b507
151 O06001IeHNe U CHCTeMAaTH3aIIUS bubnuoteka [IOK

3HaHui mo teme "Iunamuka"

https://m.edsoo.ru/2dfbafch
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O06001IeHEe 1 cuCTEMaTU3alIUA

152 3Hanuii no teMe "CTaTHKa TBEPIOTO Bubmaorexa LOK
" bA https://m.edsoo.ru/3cca482e
TEeIa
O0001IeHrEe U cUCTEMaTU3 AU
153 3HAHUH 10 TeMe "3aKOHBI COXPaHEHUS bubnnorexa LIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eH1E ¥ CUCTEMATU3 AL
154 3HaHu# 110 TeMe "OCHOBEI BromeoTexa HOK
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
O00011IeHIE U CUCTEMATHU3ALIIS
155 3HaHui o Teme "TepmonrHaMuka bubnnorexa OK
. ' https://m.edso0.ru/c63f7c10
TennoBbIe MaIINHEL
O000111eH1E ¥ CUCTEMATU3ALINAS
156 3HaHUU 10 TeMe "ArperaTHble bubnuoreka [IOK
coctoguus BeliectBa. Da3oBnie https://m.edsoo.ru/1d36b5b1
nepexozs!"”
O000I11IeHIE U CUCTEMATHU3ALIUS
157 3HAHUHU 110 TeME "DIEKTPUUECKOE Bubmzorexa HHOK
" P https://m.edso0.ru/3bf0def9
noJse
O00011IeHIE U CUCTEMATU3AIHS
. " N Bbu6nmuoreka [IOK
158 3HaHu# 110 TeMe "T1oCTOSTHHBII
. " https://m.edso0.ru/71453ee6
ANEKTPUYECKUN TOK
O00011IeHIE U CUCTEMATH3ALIUS
159 3HaHui o TeMe "TOKU B pa3InYHBIX bubmiorexa LJOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O06o0menne 1 cucTeMaTH3aIns bubmuorexa [JOK
3HAHUH 1o TeMme "MarautHoe moJje" https://m.edsoo.ru/3b4c06ae
161 PezepHblil ypok. O6001eHE U bubmmoreka LIOK
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CUCTEMATHU3aIHs 3HAHUH 110 TEME
"DnekTpoMarHuTHasA UHAYKIUs"

https://m.edso0.ru/053e2248

PeseprubIil ypok. O60061IeHIE 1

bu6mmoreka [IOK

162 CHCTEMATH3allHs 3HAHUH 110 TEME
" B " https://m.edsoo.ru/d6310bfd
MexaHnnyeckue KojieOaHus
PeszepBubIil ypok. O0001ICHHE 1
163 CI/ICTI;MaTmZp WSl 3HAHUIH 110 TEME Eubmorexa HHOK
; B g https://m.edso0.ru/5e2bb83d
DneKTpOMarHuTHbIC KoeOaHus
PesepBHeIil ypok. O000IICHHE 1
164 CHUCTEMAaTHU3allMs 3HAHUM 110 TEME bu6mmoreka [IOK
"MexaHU4YeCcKHe U 3JIE€KTPOMarHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
Pe3epBHbliit ypok. O000IICHNE 1
165 CI/ICTIG)MaTI/IBE}:p Hst 3HaHHI;II 10 TEME bubnnorexa LIOK
" " B https://m.edso0.ru/52ad1603
Ontuka
PesepBHbIil ypok. O6001ICHIE 1
P P iﬂ bubmuorexa [JOK
166 CUCTEMATHU3AIMs 3HAHUI 10 TEME
https://m.edsoo.ru/5beclc65
"OcHoBr1 CTO"
PesepBHbIil ypok. O6001ICHIE 1
167 CI/ICleMaTI/IL’»Zp Hst 3HaHHI>I'IJl 10 TEME bubmmorexa [JOK
" B N " https://m.edsoo.ru/f7c59d38
KopnyckynsipHO-BOTHOBOH qyannu3m
PesepBabIil ypok. O600mIeHHE 1
168 CI/ICTEM&TI/ISZP WSl 3HAHUH 110 TEME bubmaorexa LOK
" B " https://m.edso0.ru/1f511654
dusnka aToMa
169 [IpomexyTouHas aTTecTalus B bu6mumoreka LIOK
¢dbopmare EI'D https://m.edso0.ru/905c5ce0
170 [IpomexxyTouHas arTecTanus B bubnnorexa [HOK

¢dopmare EI'D

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO HACOB I10
I[TPOITPAMME

170
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