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ITOACHUTEABHASA 3ATIMCKA

[Iporpamma 1o pusuke Ha YPOBHE CPEAHETO OOIEro 0Opa3OBaHUA pa3pabOTaHA HA OCHOBE
IIOAOKCHHH M TPEOOBAHUM K PE3yABTATAM OCBOCHHA OCHOBHOII OOPasoOBATEABHOI IIPOIPaMMEL,
npeacraBaeHHBIX B PI'OC COO, a Takxke ¢ yuérom eAeparbHOR paboUer HIPOrpaMMEI
sBocrranna n Konnenmuum nperoaaBanHus ydeOHOro mpeamera «Pusumka» B 00pasoBaTEABHBIX
opraumsaruax Poccuiickort Peaepaninm, peaAU3yIOMNX OCHOBHBIE OOPa30BATEABHBIC IIPOIPAMMBL

ITporpamma 110 pH3HUKE OIPEAEATET 0DA3ATEABHOE IIPEAMETHOE COAEPKAHIE, YCTAHABAUBACT
PEKOMEHAYEMYIO ITOCACAOBATEABHOCTD M3YYIEHHUA TEM H PAa3ACAOB yUEOHOTO IIPEAMETA C yIETOM
MEKIIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBf3€H, AOTMKH y4YE€OHOTO IIPOIECCA, BO3PACTHBIX
ocobenHOCTEl obOyuaroruxcs. [Iporpamma o dpusmke Aa€T IPEACTABACHHE O IIEAAX, COACPIKAHIH,
OOIIIel CTpaTeruy OOYYEHHsA, BOCIUTAHHUA W PAa3BUTHUA OOYYAIOIIUXCA CPEACTBAMH YIE€OHOTO
peameTa «Pusnka» Ha yrAYOAEHHOM ypPOBHE.

Wsyuenme kypca pusmkn YrAyOAEHHOIO YpOBHS IIO3BOAACT PEAAM30BATH  33AAUH
IpOdPeCCHOHAABHON OPHEHTAIINN, HAIIPABACHO Ha CO3AAHHE YCAOBHUM AAA IIPOSABAEHHUSA CBOHX
HMHTEAAEKTYAABHBIX U TBOPYECKUX CIOCOOHOCTEH KaXKABIM OOYYAIOIIMMCSHA, KOTOPBIE HEOOXOAMMEI
AASl  TIPOAOAKEHHA OOpA3OBaHHUA B OPraHU3AIUAX HIPOMECCHOHAABHOIO OOPa30BAHUA IO
PasAHYHBIM (DU3UKO-TEXHIUYECKHIM U WHKECHEPHBIM CIICITHAABHOCTSM.

B nporpamme 110 dousnke onpeAeASrOTCA TAAHHPYEMBIE PE3YABTATH OCBOECHUS Kypca (DU3NKU
Ha YPOBHE CPEAHEr0 OOINEro OOPA30BAHUA: AMYIHOCTHBIE, METAIIPEAMETHBIE, IIPEAMETHBIC (Ha
yrAyOAEHHOM ypoBHE). Haydso-meropoAormueckol OCHOBONM AAfA Pa3pabOTKH TpeOOBaHUI K
AMYHOCTHBIM, METAIIPEAMETHBIM M IIPEAMETHBIM ~PE3yAbTaTaM OOYYarOINUXCA, OCBOMBIIHX
nporpaMmy 1o (PH3HMKE Ha YPOBHE CPEAHErO OOINEro oOpasoBaHUA Ha YIAYOAEHHOM YPOBHE,
ABAACTCA CHCTEMHO-AEATEABHOCTHBIH ITOAXOA.

IIporpamma 1o prusHKe BKAIOUACT:

IIAAHHIPYEMBIC PE3YABTATHI OCBOCHHUA Kypca (PU3HKH HA YTAYOAEHHOM YPOBHE, B TOM HUHCAC
IIPEAMETHBIE PE3YABTATEI IO TOAAM OOYJICHIS;

coaeprkaHne yaeOHOro npeamera «PusuKa» 10 roAaM OOyIEeHIA.

IIporpamma 1o pusmke HMEET IPHMEPHBIA XapaKTep M MOMKET OBITh HCIOAB30BAHA
VIHTEAAMI (PU3UKH AAS COCTABACHHA CBOUX PAOOYHX IIPOIPAMM.

[Iporpamma 1o usmke He CKOBBIBAET TBOPYECKYIO MHUIIHMATUBY YIHTEACH U IIPEAOCTABASACT
BO3MOKHOCTH AAfl PEAAU3ALINN PA3AUYHBEIX METOAMYECKUX IIOAXOAOB K IIPEIIOAABAHUIO (DU3HUKH Ha
YTAYOAEHHOM YPOBHE IIPH YCAOBUH COXPAHEHHA OOA3ATEABHOI YaCTH COACP/KAHUSA Kypca.

PDusuka kak Hayka O HanOOAEe OOINMX 3aKOHAX IIPUPOABI, BBICTYIIAs B Ka4eCTBE yIEOHOIO
IIPEAMETA B IIIKOAE, BHOCHT CYIIECTBEHHBI BKAAA B CHCTEMY 3HAHUH OO OKpPY/KAFOIIEM MHpE.
I IKOABHBIN KypC (PU3HKH — CHCTEMOOOPA3YFOIIHH AAfl €CTECTBEHHO-HAYIHBIX YICOHBIX IIPEAMETOB,
ITOCKOABKY (DHU3MYECKHE 3aKOHBI AEKAT B OCHOBE IIPOIIECCOB U ABACHHUI, H3yYaEMBIX XHMUEH,
duoaoruei, pusugeckoi reorpacdueii u acrponomueii. Mcrnoap3oBanne i akTHBHOE IPUMEHEHIE
dpHU3NUECKUX 3HAHUN OIPEACAHAO XapaKTep M OYpHOE PasBHTHE Pa3sHOOOPA3HBIX TEXHOAOIMH B
cpepe aHEPreTHKH, TPAHCIOPTA, OCBOECHUA KOCMOCA, IIOAYICHHA HOBEIX MATEPHAAOB C 3AAAHHBIMUI
corictBamu. Vsydenne pusuku BHOCHT OCHOBHOI BKAGA B (DOPMHUPOBAHHE €CTECTBEHHO-HAYIHOMN
KAPTHHBI MUpa OOydJarorerocd, B pOpMUPOBAHHIE YMEHUI IIPHMEHATh HAYIHBIH METOA ITO3HAHHSA
IIPU BBITOAHECHUN UMH YIEOHBIX MCCACAOBAHIIM.

B ocHOBy kypca dousukm Ha ypOBHE CPEAHErO OOINEro OOPA3OBAHUA ITOAOKEH PAA HACH,
KOTOPBIE MOKHO PACCMATPUBATH KaK IIPUHITUIIE €TO ITOCTPOEHU.

Hpesa meaocrHOCTH. B cOOTBETCTBUU C HENW KypC ABASETCA AOTHYECKU 3aBEPIIEHHBIM, OH
COACP/KHT MATEPHAA N3 BCEX PA3ACAOB (PH3UKH, BKAFOYAET KAK BOIPOCHI KAACCHYECKOH, TaK U
COBPEMEHHON (DU3HKH.



Hres remepasnsanmu. B cootBerctBUN ¢ HEl MarepuaA Kypca OU3HKH OObEAMHEH BOKPYT
dpusmaeckux Teopuil. Beayrum B kypce siBAfeTCA (DOPMHUPOBAHIE IIPEACTABACHHNA O CTPYKTYPHBIX
YPOBHAX MATEPUH, BEIIIECTBE U ITOAC.

Hpaes rymaanrapusanmn. EE peaansarius IIPEAIIOAAraeT HCIIOAB3OBAHNIE I'YMAHHTAPHOTO
IOTEHIMAAL (DHU3UYECKOH HAYKH, OCMBICACHHCE CBA3H PasBUTHA (DU3UKH C PasBUTHEM OOINECTBA, 4
TAKKE C MHPOBO33PEHYCCKUMI, HPABCTBEHHBIMH H 9KOAOTHYECKIMH IIPOOAEMAM.

Haea npukaasHOH HanpaBaeHHOCTH. Kypc dusuku yrayOAEHHOTO yPOBHSA IIPEAIIOAATACT
3HAKOMCTBO C HII/IPOKI/IM prrOM TEXHUYICCKHUX H TEXHOAOTHMYCCKHX HPI/IAO)KCHI/Iﬁ HN3y9ICHHBIX
TEOPHI H 3aKOHOB. Ilpum 9TOM paccMaTpuBarOTCA Ha YPOBHE OOIMUX IIPEACTABACHHN U
COBPEMEHHBIC TEXHHYECKUE YCTPOMCTBA, U TEXHOAOTHHL.

Hpes 5KOAOTH3AIMH PEAAU3YCTCA ITIOCPEACTBOM BBCACHHUSA 9AECMEHTOB COACP/KAHIA,
ITOCBAMIEHHBIX 9KOAOIMYECKHM IIPOOAEMAM COBPEMEHHOCTH, KOTOPBIC CBSI3AHBI C Pa3sBUTHEM
TEXHUKH U TEXHOAOTHII, a TAKKe OOCYKACHUA IPOOAEM PAITHOHAABHOIO IIPHUPOAOIIOAB3OBAHUSA 1
5KOAOTMYIECKOH OE30IIACHOCTHL.

OcBoceHIE COAEpKAHUA IIPOrPAMMBI 110 (DH3UKE AOAJKHO OBITH ITOCTPOCHO HA IIPHUHIIHITAX
CHCTEMHO-ACATEABHOCTHOTO TOAXOAA. AAfA (DHBHKH peaAMsanus 3TUX IIPUHIIAIIOB OAa3HPyeTcs Ha
HCIIOAB30BAHNN CAMOCTOSITEABHOTO OKCIIEPHMEHTA KaK IIOCTOSHHO ACHCTByROIIETo (hakropa
yaeOHoro rporecca. AAd yTAYOAEHHOTO YpOBHS — 3TO CHCTEMAa CAMOCTOSATEABHOTO YICHHYECKOIO
9KCIIEPHMEHTA, BKAFOYAOIIErO (PPOHTAABHBIC VYCHHYCCKHE OIBITBI IIPH H3YYCHHH HOBOTO
MaTepHaAa, AaDOpaTOpHBIC PaOOTEI U PadOTHl IpaKTHKyMa. [Ipm 9TOM BO3MOXKHBI ABa cIIOCOOQ
pearmsaruy (PU3HUIECKOTO IIPAKTUKYMA. B IIepBOM CAydae IIPAKTHKYM IIPOBOAUTCH AHOO B KOHIIE
10 u 11 xaaccoB, AHOO TTOCAE IIEPBOTO M BTOPOTO HOAYTOAUI B Ka7KAOM M3 9THX KAaccOB. Bropoit
crocob — 910 mHTErpanusd pabOT IMPAKTUKYMa B CHCTEMY AaOOPATOPHBIX pabOT, KOTOPHIE
IIPOBOAATCA B IIPOIECCE HM3ydYeHHA pasAeAa (Temsr). [Ipm stoMm moA paboramMu IIpakTHKyma
ITOHHMACTCH CAMOCTOSTEABHOE HCCACAOBAHUE, KOTOPOE IIPOBOANTCA IIO PYKOBOACTBY CBEPHYTOTrO,
00OOIIIEHHOTO BUAA O€3 IIOIIArOBOI MHCTPYKIIUU.

B mporpamme 1o ¢usmke crcTeMa yYCHHYECKOIO SKCIEPHMEHTA, AaOOPATOPHBIX pabOT U
IIPAKTUKYMa IIPEACTABACHA CAHHBIM IICPEYHEM. BEIOOP TEMATHKH AAf STHX BHAOB YYCHHYCCKHX
IIPAKTHYECKHX Pa0OT OCYINECTBAACTCA YIACTHHKAMU OOpPa3OBATEABHOIO IIPOIIECCA HCXOAA U3
OCOOCHHOCTEH ITOYPOYHOIO WAAHHPOBAHMA U OCHAIleHns kabmHera pmsukn. [lpm atom
00ECIIEINBACTCA OBAAACHUE OOYYAIOINMMUCA YMEHUAMH IIPOBOAHUTH IIPAMBIE U KOCBEHHBIE
M3MEPEHNA, HCCACAOBAHNA 3aBHCHMOCTCH (DH3NYCCKUX BEAMYMH H ITIOCTAHOBKY OIIBITOB IIO
IIPOBEPKE IIPEAAOIKEHHBIX THITOTES.

BoabIroe BHUMAHIE YACASETCH PEIIEHUIO PACIETHBIX U KAYCCTBEHHBIX 3aAad. [1pu aToM AAs
pPAacYETHBIX 3aAaY IPHOPUTETOM ABASIOTCA 3aAa4d C fBHO 3aAAHHOH U HEABHO 3aAaHHOI
pHU3HIIECKONT MOAEABIO, ITO3BOASFOINNE IIPUMEHATD M3YICHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU KaK U3
OAHOIO pa3sA€Ad Kypca, TaK U HHICTPUPYA [PUMCHCHHE 3HAHUN H3 PasHBIX pPasAcAoB. Aas
KAYECTBEHHBIX 3aAa9 IIPHOPUTETOM SBASIOTCS 3aAAHMS HA OOBACHEHNE/ TIPEACKA3AHNE IIPOTECKAHMS
dusnUecKux ABAGHHI M IIPOIIECCOB B OKPY/KAIOIIEH KH3HM, TPEOVIOIIHe BbHIOOpa (pU3MUIECKO
MOACAH AASl CHTYAITHH IPAKTUKO-OPHEHTHPOBAHHOIO XapaKTepa.

B coorsercrBuu ¢ tpedoanmamu PI'OC COO k MaTepraAbHO-TEXHHYIECKOMY OOECIICICHIIO
ygeOHOro mporecca Kypc pusHku yrayOAEHHOrO VpOBHA Ha YPOBHE CPEAHEIO OOIIEro
00pa30oBaHUA AOAKEH H3YYATHhCA B YCAOBHAX IIPEAMETHOTO KabmHeTa. B xabuuere pusukm AOAKHO
OBITE HEOOXOANMOE A2OOPATOPHOE ODOPYAOBAHHE AAfA BBIIOAHEHHSA YKA3aHHBIX B IIPOIPaMME IIO
du3uKe YYEHUYIECKHX OIBITOB, AaOOPATOPHBIX paboOT H pabOT IPAKTHKyMa, a4 TaKiKe
AEMOHCTPAITHOHHOE OOOPYAOBAHIE.

AeMOHCTpanImOHHOE  00OpyAOBaHHE (POPMHPYETCA B COOTBETCTBUM C  IIPHHITUIIOM
MIHIMAABHOH AOCTATOYHOCTH M OOECIEYMBACT ITOCTAHOBKY IIEPEYHCACHHBIX B IIPOIpaMME IIO



dHU3NKE KAIOYEBBIX AEMOHCTPALIHMI AAf HCCACAOBAHMA H3YIAEMBIX ABACHHH M IIPOIIECCOB,
OMITMPUYECKUX U (PYHAAMEHTAABHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHNN.

AaboparopHOEe 0OOPYAOBAHUE AAA YICHUYECKAX IIPAKTUYECKUX PadOT POPMUPYETCA B BUAEC
TEMATHYECKUX KOMIIAGKTOB M OOCCIIEYHBACTCA B PACYETE OAHOIO KOMIIAGKTA Ha  ABYX
obOyuaroruxca. Temarmdeckne KOMIIAGKTBI AaDOPATOPHOIO OOOPYAOBAHHUS AOAKHBEL  OBITBH
IIOCTPOCHBI HA KOMIIACGKCHOM HCIIOAB30BAHUN AHAAOTOBBIX H IU(PPOBBIX IIPHOOPOB, 4 TAKIKE
KOMITBIOTEPHBIX U3MEPUTEABHBIX CHCTEM B BHAE IH(POBEIX AADOPATOPHIL.

OCHOBHBIMU IIEASIMU U3YYIeHNA (DU3UKN B OOIIIEM OOPAa3OBAHIH ABAAIOTCA:

dopMupoBaHne HHTEpPECA U CTPEMACHUA OOYYAIOIIUXCA K HAYIHOMY H3YYCHHIO IIPHUPOABI,
PasBUTHE UX HHTEAACKTYAABHBIX H TBOPYECKUX CIIOCOOHOCTEI];

pasBUTHE  IIPEACTABACHHH O  HAy9HOM METOAe IHO3HaHUA ©  (OPMUPOBAHHE
HCCACAOBATEABCKOTO OTHOILCHHSA K OKPY/KAFOIIIUM ABACHUAM;

dopMupoBaHHE HAYIHOTO MHPOBO33PEHUA KAK PE3YAbTATA H3YYEHUA OCHOB CTPOCHUA
MaTepuu U (PyHAAMEHTAABHBIX 3aKOHOB (DU3UKH;

dopmMupoBaHne yMEHHN OOBACHATH ABACHUA C HCIOAB30OBaHHEM (DU3MYECKHX 3HAHUNA 1
HAYYHBIX AOKA32TCABCTB;

dpopMupOBaHIE IPEACTABACHHHI O POAH (DHU3UKH AAfA Pa3BUTHA APYIUX C€CTECTBEHHBIX HAVK,
TEXHUKH U TEXHOAOTHII;

pasBUTHE IIPEACTABACHHI O BO3MOMKHBIX cdpepax  OyAymed  IpodeccHoHaAbHOM
ACATEABHOCTH, CBA3aHHBIX C (DU3UKOH, ITOAIOTOBKA K AQABHEHINIEMY OOYYEHHIO B 3TOM
HAIIPABACHUH.

AOCTIDKEHIE 9THX LEACH OOCCIICYMBACTCHA PEIICHUEM CACAVIOIIHNX 3aAa9 B IIPOIIECCE
n3y<ueHHA Kypca (PU3UKH HA YPOBHE CPEAHETO ODIIEr0 0Opa3OBaHMA:

IpHOOPETEHHE CHCTEMBI 3HAHMHA OO0 OOMmMX (PU3MYECKHX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHAX, BKAIOYAA MEXAHHKY, MOACKYAAPHYIO (DU3HKY, SACKTPOAMHAMUKY, KBAHTOBYIO (DH3HKY 1
5AEMEHTHI ACTPOUIUKH;

dopMupoBaHne yMEHHUI IIPUMEHATH TEOPETUYECKUE 3HAHUA AAA OOBACHEHHA (DU3MIECKUX
ABACHHH B IIPHUPOAE U AASl IPUHATHA IPAKTHYECKUAX PEIIEHUI B IIOBCEAHEBHOM KU3HMI;

OCBOEHHE CIIOCOOOB PEIIEHUA PASAMYHBIX 32Aa9 C ABHO 3aAAHHOI (DHU3UYECKOH MOAEABIO,
32A24, IIOAPA3yMEBAIOIIHUX CAMOCTOATEABHOE CO3AAHHE (PHU3UYECKONM MOAEAH, AACKBATHOM
YCAOBHSAM 33AQ9H, B TOM YHCAC 32A29 HHKCHEPHOTO XapaKTepPa;

IIOHNMAHNE (PU3HYECKUX OCHOB M IIPUHIIUAIIOB ACHCTBHA TEXHHYCCKUX YCTPOHCTB H
TEXHOAOTMYCCKUX IIPOIIECCOB, UX BAUAHHA HA OKPY/KAIOIIYIO CPEAY;

OBAGACHHE METOAAMH CAMOCTOATEABHOIO IIAAHHPOBAHUA M IIPOBEACHUA (DU3MYIECKUX
SKCIEPUMEHTOB, aHAAM3a M HHTEpHperanun HH(AOPMAIUN, OIPEACACHHA AOCTOBEPHOCTU
ITOAYIEHHOIO PE3YABTATA;

CO3AAHHE YCAOBHH AAfl Pa3BUTHA YMEHHH IIPOEKTHO-HCCAEAOBATEABCKOM, TBOPYECKOI
ACATEABHOCTH;

pasBurHe HHTEpEca K cepam IpodeCCHOHAABHOR ACATEABHOCTH, CBA3AHHOMN € (DHU3UKOM.

B coorsercrBum ¢ tpeboBaruamu PI'OC COO yrayOAEHHBIH ypOBEHb H3YYCHHA YIEOHOIO
npeamera «Pu3nka» Ha YpPOBHE CPEAHETO OOIIEro OOpPa3OBAHHUA BBHIOMPAETCA OOYYUAFOIIIMUCH,
IIAAHUPYIOIIUME  IIPOAOAKEHHE OOpasOBaHHUA II0 CIHEIHAABHOCTAM  (PH3UKO-TEXHIYIECKOTO
popuAsL.

Ha msyuenne dusuku (yrayOAEHHEIR YPOBEHB) Ha YPOBHE CPEAHEIO OOINEro OOpasOBaHHA
orBoanTcs 340 wacos: B 10 kaacce — 170 gacos (5 wacoB B Heaearo), B 11 kaacce — 170 gacos (5
YACOB B HEACAIO).

[Ipeanaraemsrii B mrporpamme 110 (hbU3HKE IIEPEUYEHb AAOOPATOPHBIX U IIPAKTHYECKUX PpadbOT
ABAACTCA PEKOMEHAOBAHHBIM, YIUTEAD ACAACT BEIOOP IIPOBEACHHUA AA0OPATOPHBIX PabOT U OIIBITOB
C y4€TOM MHAMBHAYAABHBIX OCOOCHHOCTEH OOYYIarOIINXCA.



COAEP’KAHUWE OBYUEHUA
10 KAACC

Pasaea 1. HayuHBIN METOA O3HAHUA IIPUPOABL.

Pusuka — QyHAaMEHTAABHAA Hayka O HpUpPOAe. HaydsbIii METOA IO3HAHUA U METOABI
HCCACAOBAHUA (DHU3UICCKUX ABACHUIL.

DKCIEPUMEHT U Teoprs B IIPOLIECCE ITO3HAHUA IPHUPOABL. HabArOAeHHE M 9KCIEPHMEHT B
dusnke.

Crroco0Obl m3mepeHns (PU3HYECKUX BEANYHH (AHAAOTOBBIE U ITU(PPOBBIC H3MEPHUTCABHBIC
IIPHOOPBI, KOMITBIOTEPHBIE AATIHKOBBIC CHCTEMBI).

[Torpernoctr n3mepeHuii pU3HIECKUX BEAMYNH (A0COAFOTHAA M OTHOCHTEABHAS).

MoaeanpoBanne (HU3HYECKUX ABACHUN M IIPOIECCOB (MAaTEpHAABHAA TOYKA, AOCOAIOTHO
TBEPAOE TEAO, MACAABHAS JKUAKOCTb, MACAABHBIN Ia3, TOYCYHBIN 3apsp). lumoresa. Pusmueckuit
32aKOH, I'PAHHIIBI €r0 IIpuMeHuMocTH. Pusmyaeckas Teopus.

Poap m mecro dusmkum B (HOPMHPOBAHHH COBPEMEHHOM HAyYHON KAPTHHBI MHpPa, B
IIPAKTHYECKON ACATEABHOCTH AFOACH.

Yuenwyaeckni IKCIIEpAMEHT, Aa00paTOpHEIE pabOThI, IPAKTHKYM.

Msmepenne CHABI TOKA M HAIPSKEHUA B IIEIH IIOCTOAHHOIO TOKA IIPU IIOMOIIN aHAAOTOBBIX
1 uPOBBIX H3MEPHUTEABHBIX IIPHOOPOB.

3nakoMcTBO ¢ 1udpPOBOH Aabopatopuert o dpusuke. Ilpumepsr nm3mepenns dusmaeckux
BEAUYHUH IIPU ITOMOIIY KOMIIBFOTEPHBIX AATIHKOB.

Paszaea 2. MexaHuka.

Tema 1. Kuaemaruka.

Mexanmdeckoe Apmxenne. OTHOCHTEABHOCTh MEXAHUYECKOTO ABMKeHMA. Crcrema OTCUéTA.

[Ipsamas u oOpaTHas 32291 MEXAHHUKH.

Paauyc-BeKTOp MATEpHAABHON TOYKH, €r0 IPOEKIIMH Ha OCH CHCTEMBI KOOPAHHAT.
Tpaexropus.

ITepemerienne, CcKOpOCTh (CPEAHAA CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTEPUAABHOH TOYKH, UX IPOEKIIMH Ha OCH CHCTeMBI KoopAuHat. CAOKEHHE IIepeMerneHuil u
CAOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE IIPAMOAMHEHHOE ABMKEHHE. 3aBHCHMOCTb KOOPAHHAT,
CKOPOCTH, YCKOPEHHSA U ITyTH MATEPUAABHONU TOYKH OT BPEMEHH H UX I'PaddHKH.

CBoboAHOe mapeHHE. YV CKOpeHnEe CBOOOAHOTO MaAeHUsA. ABIKCHHE TeAd, OPOIIEHHOTO ITOA
JIAOM K TOPH30HTY. 3aBUCHMOCTb KOOPAHHAT, CKOPOCTH H YCKOPEHHA MATEPHAABHOM TOYKH OT
BPEMEHH U UX IPAHKH.

Kpusoauneiinoe apmxeHue. ABIKEHIE MATEPUAABHOH TOYKH IO OKPYKHOCTH. YTAOBAf U
AuHeHHas ckopocts. llepwmoa m wacrora oOparmenus. LlenrpocrpemurespHoe (HOpMaAbHOE),
KacaTeAbHOE (TAaHICHIIMAABHOE) U IIOAHOE YCKOPEHHE MATEPHAABHOMN TOYKH.

TexHudaeckne yCTpPOHCTBA M TEXHOAOTHYECKUE IIPOIIECCHI: CIIMAOMETP, ABI/KEHUE CHAPAAOB,
LIEITHBIE, IIIECTEPEHYATBIC H PEMEHHBIC ITIEPEAAYN, CKOPOCTHEIE AU(THIL.

AemoHCTpanmw.

MOAEAD CHCTEMBI OTCUETA, HAAFOCTPALINA KTHEMATHIECCKIX XaPAKTCPUCTUK ABIIKCHIIA.

CI10CcOOBI ICCAEAOBAHUS ABUKEHUM.

MaarocTpanus IpeAeAbHOIO IIEPEXOAA U U3MEPEHIE MTHOBEHHOM CKOPOCTH.

[IpeobpasoBaHme ABIVKCHHH C HCITOAB30BAHIEM MEXAHI3MOB.

[TapeHMe TEA B BO3AYXE U B PA3PEKEHHOM IIPOCTPAHCTBE.

HabaroaeHue ABIIKEHHSA TeAd, OPOILIEHHOIO IIOA YTAOM K TOPHU3OHTY M TOPU3OHTAABHO.

HarmpaBaenne ckopocTy Ipu ABUKEHNU IO OKPYKHOCTH.

[IpeobpazoBanme yrAOBOI CKOPOCTH B PEAYKTOPE.



CpaBHeHMe IyTeH, TPaCKTOPUN, CKOPOCTEH ABHKEHHSA OAHOIO U TOTO JKE TE€AA B PA3HBIX
CHCTEMAaX OTCYETA.

Yyuenmnueckui 3KCIIEpAMEHT, AA00paTOPHEBIE pabOTHI, IPAKTHKYM.

Msyuenune HepaBHOMEPHOIO ABHKEHHSA C IIEABIO OIIPEACACHUA MTHOBEHHOH CKOPOCTH.

Msmepenne yckopeHUA IPpH HIPAMOAHHEHHOM PaBHOYCKOPEHHOM ABMKEHHH ITO HAKAOHHOI
ITAOCKOCTH.

MccaeaoBanne 3aBUCHMOCTH ITyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM ABHKCHHH.

Msmepenne yckopeHHA CBOOOAHOIO MAACHHA (PEKOMEHAOBAHO HCIIOAB30BaHHE ITU(PPOBOMI
AabopaTopum).

Msyuenmne ABmKeHHS TeAa, OPOIIEHHOIO IOpH3OHTaAbHO. IIpoBepka rumoressl o mpAMOIt
ITPOIIOPIIMOHAABHON 3aBHCHMOCTH MEKAY AAABHOCTBIO ITOAETA M HAYAABHOM CKOPOCTBIO TEAQ.

Msyuenune ABHKEHUS TEAQ ITO OKPYKHOCTH C IIOCTOSHHOM ITO MOAYAFO CKOPOCTBIO.

MccaepoBanme  3aBHCHMOCTH  IIEPHOAA  OOpAIEHHA KOHHYECKOTO MAafTHHKA OT €ro
ITAPAMETPOB.

Tema 2. Augamuka.

ITepsoni sakon Herotoma. MueprimaspaBIe crcTembl oTcuéTa. [IpmHImm oTHOCHTEABHOCTH
I'aanaes. HenneprimaabHbre cuctemMsl OTcu€Ta (OIPEAECACHUE, IIPUMEPHI).

Macca teaa. Craa. I[IpuHIHI CyIIepro3SUIIANT CHA.

Bropoit 3akon HeroTroHa AAS MaTEPHAABHOM TOYKH.

Tpernit 3akon Herorona AASl MATEpHAABHEIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUA. DKBHBAACHTHOCTD IPABUTAIIMOHHON 1 MHEPTHOH MacCHI.

Cuaa  TmxecTn. 3aBHCHMOCTb YCKOPEHHA CBOOOAHOIO ITAAGHHA OT BBICOTBI  HAaA
IIOBEPXHOCTBIO ITAAHETBI M OT TIeOorpapu<eckor mumpoTs. ABIDKeHHE HEOCCHBIX TEA H HX
cuyrankoB. 3akonsl Kemaepa. [lepas kocMudeckas CKOpOCTb.

Cuaa yopyrocru. 3akon I'yka. Bec teaa. Bec teaa, ABmkyrmerocs ¢ yckopeHuem.

Cuaa tpenma. Cyxoe Ttpenme. CHAa TPEHHA CKOABKEHHA UM CHAA TPEHHUA IIOKOA.
Koadbdurment tpennsa. Cumaa CONPOTHBACHHA IPU ABIKCHHH TEAd B KHMAKOCTH HAHM rase, eé
3aBHCHMOCTD OT CKOPOCTH OTHOCHTEABHOTO ABH/KCHIA.

Aasaenne. 'mppocrarudeckoe aaBaerue. Craa ApXEMeAa.

TexHuueckue yCTPONWCTBA M TEXHOAOTMYECKHE IIPOIIECCHI: ITOAIIMITHHUKH, ABH/KCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

AemoHCTpanmm.

HabaAroaeHue ABIKEHHSA TEA B MHEPIIHAABHBIX X HEUMHEPITUAABHBIX CHCTEMAX OTCYETA.

[TpuHIIII OTHOCHTEABHOCTH.

Kagenne ABYX NHAHMHAPOB HAM IIAPOB PAa3sHOM MACCEI C OAHMHAKOBBIM YCKOPEHHEM
OTHOCHTEABHO HEHHEPIIHAABHOI CHCTEMBI OTCUETA.

CpaBHeHIE PABHOAEHCTBYIOIIEH IIPUAOKEHHBIX K TEAY CHA C IIPOU3BEACHUEM MACCHI TE€AQ HA
€ro yCKOPEHHE B MHEPITUAABHOII CHCTEME OTCUETA.

PaBeHCTBO CHA, BOSHHKAIOIIUX B PE3YABTATE B3AUMOACHCTBHIA TEA.

M3mepenne mMacc 1o B3aUMOACHCTBHIO.

HesecomocTs.

Bec reaa mpu yckopeHHOM ITOABEME U TTAACHUH.

LenTpOoOEKHBIE MEXAHI3MEL.

CpaBHeHME CHA TPEHHA ITOKOA, KAYEHHUA 1 CKOABKEHU.

Yuenmueckui 3KCIIEpHMEHT, AA00pPATOPHEIE PA0OOTHI, IPAKTHKYM.

M3mepenne paBHOAEHCTBYIOIIEH CHA IIPH ABH/KEHUN OPYCKa IT0 HAKAOHHOM ITAOCKOCTH.

[IpoBepka ruITOTE3BI O HE3ABHCUMOCTH BPEMEHU ABIDKCHHA OpyCKa IIO0 HAKAOHHOM
IIAOCKOCTH Ha 3aAAHHOE PACCTOSHHE OT €rO MACCHL



MccaeaoBaHnE 3aBHCHMOCTH CHA VIPYTOCTH, BO3HHKAIOIIMX B IIPYKUHE H PE3HHOBOM
obpasrie, OT UX AePOPMAIIHH.

V3sygenne ABIIKEHHSA CHCTEMBI TEA, CBA3AHHBIX HUTBIO, IIEPEKUHYTOM depe3 AEIKHUH OAOK.

Mamepenne xoapdurmenta TpeHUA IO BEAUYHHE YIAOBOrO K03 (HUIIMEHTa 3aBUCHMOCTH
Fp(N).

MccaepoBanme  ABIKEHHA ~ Opycka 11O  HAKAOHHOM — ITAOCKOCTH €  II€PEMEHHBIM
K03 PHUITUEHTOM TPEHU.

Msydenne ABUKEHHA IPY3a HA BAAY C TPEHHEM.

Tema 3. Crarnukxa TBEPAOIroO TeAa.

AbcoaroTHO TBEpPAOE TeAo. [locTymareapHOE M BpaIllaTeABHOE ABIKCHHE TBEPAOIO TEAA.
MoMEHT CHABI OTHOCHTEABHO OcH BpareHus. [laedo cuaer. CAokeHHE CHA, IPHAOKECHHBIX K
TBEpAOMY TeAy. LlenTp TkecTH Teaa.

VcaoBus paBHOBeCHS TBEPAOTO TEAQ.

VcroitauBoe, HeyCTONYIHBOE, OE3PA3ANYHOE PABHOBECHE.

TexHmaeckue yCcTporCcTBa U TEXHOAOIMYECKHE IIPOIIECCHI: KPOHIIITEHH, CTPOUTEABHBIN KpaH,
peIIETIaThie KOHCTPYKITUM.

AemorCTpanmm.

VcaoBus paBHOBeCHS.

Buabr pasaOBeCHS.

YaeHudecKkHH 9KCIIEpHMEHT, AA00paTOpHBIE pabOThI, IPAKTHKYM.

MccaeproBanue yCAOBHE paBHOBECHA TBEPAOIO TEAQ, HMEIOIIErO OCh BPAITICHUA.

Koncrpynposanme KpOHITITEHHOB M PACYET CHA YIIPYTOCTH.

Msydenne ycToiIuBOCTH TBEPAOIO TE€AA, HMEFOIIETO ITAOIIAAD OIIOPHI.

Tema 4. 3aKoHBI COXPAHEHHA B MEXAHHKE.

MmiryAbc MaTepHaAbHOH TOYKH, CHCTEMBI MATEPHAABHBIX Todek. LleHTp Macc cmcremer
MaTepHaABHBEIX TOYEK. Teopema O ABHKEHUH IIEHTPA MACC.

VIMITyABC CHABI I I3MEHEHIE UMIIYABCA TEAQ.

3aKOH COXpaHEHUA UMIIYABCA.

PeakruBHOE ABIKEHME.

MomenT HMIyABCa MaTepHAaABHOW TOUKH. [IpeAacraBaeHmE O COXpaHEHHH MOMEHTA
I/IMHyAI)Cﬂ B L[eHTpaAbeIX ITIOAAX.

Pabora cmABl Ha MaAOM M Ha KOHEYHOM IlepeMerteHud. I'padudeckoe mpescTaBAeHHE
PabOTBI CHABL

MoIIHOCTh CHABL

Kunermaeckas sHeprua MaTepHaAbHON TOdYkH. Teopema 00 M3MEHEHHH KHHETHYECKOM
SHEPIUU MATEPHAABHOM TOUKH.

[TorennmaApHBIE UM HENOTEHIMAABHBIE CHABL [lorenrmaspnas sueprud. Ilorennmaspnas
sHeprua YyIpyro AeOpMHpPOBAHHON HpyxuHBL [loTeHIMaAbHAA >HEprua TeAa B OAHOPOAHOM
I'PaBUTALIMOHHOM I10A€. [loTeHnmaApHas sHeprus TeAa B IPABUTAIIHOHHOM IIOAE OAHOPOAHOTO
mapa (BHyTpH U BHE I1apa). Bropas kocmudeckas ckopocts. Tperba KocMudeckas CKOPOCTb.

CBs3p pabOTEI HEIIOTEHIINAABHBIX CHA C H3MEHEHHEM MEXAHUYECKON SHEPIUU CHCTEMBI TEA.
3aKOH COXPaHEHHA MEXAHIYECKOW SHEPTHH.

Vapyrue n Heypyrue CTOAKHOBEHHS.

Vpasuenne bepHyAAnm AAfl MAEAABHOHM JKHAKOCTH KaK CAEACTBHE 33aKOHA COXPAHEHHA
MEXaHUYECKOH SHEPTHUH.

TexHudeckue yCTpOMCTBA M TEXHOAOTMYECKHE IIPOIIECCHI: ABH/KECHHE PAKET, BOAOMET, KOIIED,
HIPYKUHHBIA ITICTOAET, THPOCKOIL, (DUIYPHOE KATAHME Ha KOHBKAX.

AemoHCTpanmm.

3aKOH COXPAaHEHHSA UMIIYABCA.



PeaktuBHOE ABIKEHHE.

M3zmepeHne MOIITHOCTH CHABL

VsmeHeHme S5HEPIUH TEAA IIPU COBEPIIEHUH PAOOTHL

Bsanmusle nipesparieHns KHHETHYECKOI U IIOTEHIIHAABHON SHEPTUI IIPU ACHCTBHH HA TEAO
CHABI TSJKECTH U CHABI YIIPYTOCTH.

CoxpaHeHme SHEPTHU IPU CBOOOAHOM ITAACHI.

YueHnmnygeckmi IKCIIEpAMEHT, A200paTOpHEIE paboTHI, IPAKTHKYM.

Msmepenne uMIIyAbCa TEAQ IIO TOPMO3HOMY ITyTH.

VsmepeHre CHABI TATH, CKOPOCTH MOACAH 9ACKTPOMOOHAS H MOIITHOCTH CHABIL TATH.

CpaBHeHME N3MEHEHHUSA UMITYABCA TEAA C HMIIYABCOM CHABL.

MccaeaoBaHnEe COXPAHEHHUA UMITYABCA IIPH YIIPYTOM B3aUMOACHCTBUM.

V3mepeHne KHHETHIECKOH 9HEPTHH TEAA IIO0 TOPMO3HOMY ITYTH.

CpaBHeHME N3MEHEHUSA TOTCHIINAABHON SHEPIHH IPYKUHBI C PAOOTON CHABI TPEHUA.

OmnpeaeseHue padOTHI CHABL TPEHHA IIPH ABIDKCHIN TEAA IT0 HAKAOHHOH IAOCKOCTH.

Pasaea 3. MoaekyasapHaa pu3HKa U TEPMOAMHAMHKA.

Tema 1. OcHOBBI MOAEKYAAPHO-KHHETHIECKOH T€OPHH.

OcHOBHBIE ITOAOKEHHA MOAEKyAdpHO-kuHetumdeckoii Teopun (MKT), wmx omnsrrHOE
obocuoBanue. Auddysusa. bpoynosckoe apmxenme. Xapakrep ABIKECHHA U B3aHMMOACHCTBHA
gacTHIl BerectBa. MOAEGAN CTPOEGHHA Ta30B, KUAKOCTEH H TBEPABIX TEA U OOBACHEHHE CBOWMCTB
BEIIECTBA HA OCHOBE 3THX MOAeAel. Macca m pasmepsl MoAekyA (aTomos). Koamdgectso Berectsa.
[Tocrosrmas ABoraapo.

TernoBoe paBHoBecme. Temmeparypa u crocoObr e€ umamepenwmda. [llkara Temmepatyp
LleAbcus.

MoaeAb MAEAABHOTO Ta3a B MOACGKYAAPHO-KHHETHYECKOW TEOPHUH: YACTHIIBI I'a3a ABHIKYTCH
XAOTHYECKH U HE B3AUMOAEHCTBYIOT APYT C APYTOM.

I'asoBere 3akonbl. ¥Ypasuenue MenaeseeBa—Kaaneripona. AGcoAroTHas TeMirepaTypa (Ikasa
temuepatyp Keapsuna). 3akon Aaaproma. Msomporiecchl B HMAEAABHOM TIa3e C IIOCTOSHHBIM
KOAMYECTBOM BerrecTBa. I'padudeckoe NpPeACTaBAEHHE H3OIPOIIECCOB: HM30TEPMa, H30XOpa,
n3obapa.

CBAI3b MEKAY AABACHHEM H CPEAHEH KHMHETHYECKONW SHEPTHEH ITOCTYIIATEABHOIO TEIIAOBOIO
ABIZKEHHA MOAEKYA HMACAABHOIO Ia3a (OCHOBHOE YPAaBHEHHE MOAEKYAAPHO-KHHETUYECKOH TEOPHH
HAEAABHOTIO Ia3a).

CBs3p aOCOAIOTHOI TEMIIEPATYPH TEPMOAMHAMUYECKOI CHCTEMBI CO CPEAHEH KMHETHYECKOMN
3HEPIrHUel ITOCTYIIATEABHOTO TEIIAOBOTO ABH/KEHUSA €€ YACTHII.

TexHuYecKue yCTPOMCTBA U TEXHOAOIMYECKUE IIPOIIECCHI: TEPMOMETP, OAPOMETP, IIOAYIECHHUE
HAHOMATEPHUAAOB.

AemoHCTpanuw.

MoaeAn ABIKEHHUSA IACTHIT BEITIECTBA.

MoaeAb OPOYHOBCKOTO ABHKEHUS.

BuaeopoAnk ¢ 3ammcpio peaAbHOro OPOYHOBCKOTO ABHIKEHHAL

Anddysus KIAKOCTEH.

Moaeasn omnbrra Il Tepna.

[TpursaxeHIE MOAEKYA.

MoaeAn KpHCTAAAMIECKHX PEIIETOK.

HabAroaeHue 1 ICCACAOBAHIE U30IIPOLIECCOB.

Yuenwyecknr 9KCIIEpHMEHT, A200paTOpHEIE pabOThI, IPAKTHKYM.

MccaeaoBanne mporiecca yCTAHOBACHHSA TEIIAOBOTO PaBHOBECHSA IIPH TEIIAOOOMEHE MEKAY
ropAavend 1 XOAOAHOH BOAOM.



Msygenne H30TEpPMHYECKOTO IIporecca (PEKOMEHAOBAHO HCIIOAB30BAHHE ITHU(PPOBOI
AabopaTopun).

M3ygenne n30XOPHOIO IIPOLIECCa.

Msydgenne n3o0apHOro mpoiiecca.

IIpoBepka ypaBHEHHSA COCTOSHHUS.

Tema 2. Tepmosnramura. TernaoBsre MaIIHHEL.

Tepmoanuammyeckas (TA) cucrema. 3apaHpe BHEIIHIX YCAOBHI AASl TEPMOAMHAMITYECKOM
cucrembl. Bremrame m BHyTpeHHHE mapamerpsl. llapaMeTpel TepMOAMHAMUYECKON CHCTEMBI Kak
CPEAHHE 3HAYEHUA BEAUYHH, OIIICHIBAIOIINX ¢€ COCTOAHNIE HAa MUKPOCKOIIMYECKOM YPOBHE.

HyaeBoe mHawano tepmoamHaMuKH. CaMOIIPOU3BOABHAS PEAAKCAIHA TEPMOAMHAMUYIECKOI
CHCTEMBI K TEIIAOBOMY PABHOBECHIO.

MoaeAb HACAABHOIO Ta3a B TEPMOAMHAMUKE — CHCTEMA YPABHEHUI: ypaBHeHIE MeHAeAceBa—
Kaamefipona u BBIpaKEHHE AAfl BHYTPEHHEH SHEPIHH. Y CAOBHA IPUMEHUMOCTH 3TOH MOAECAH:
HH3Kasg KOHIIEHTPAIMA YACTHUII, BBICOKHE TEMIIEpaTyphl. Bblpakenme AAfl BHyTpeHHEH sHepruu
OAHOATOMHOTO HAECAABHOTO I'a3a.

KBasucrarnyaeckne u HECTATHIECKHE ITPOIIECCHL

DaemenTapHas paboOTa B TEPMOAMHAMHKE. Brramcaenune paboTel 1o rpadpuky mporiecca Ha
pV-Anarpamme.

Tenaonepeaada Kak CITOCOO U3MEHEHUA BHYTPEHHEN SHEPIUU TEPMOANHAMITIECKOH CHCTEMBI
6e3 coBeprrenus padboTel. KOHBEKIINA, TEIIAOIIPOBOAHOCTD, H3AYIEHHE.

KoamdectBo TenAaoTel TenmA0€MKOCTh TeAd. Y ACABHAA 1 MOAAPHASA TEIAOEMKOCTH BEITIECTBA.
Vpasuenne Maitepa. VAeAbHAA TEIAOTA CTOPaHHUA TOIAMBA. Pacdér KoAmdecTBa TEIAOTHI IPHU
tenaorrepeaade. [Torarne 06 aamabaTHOM ITpoIrecce.

ITepBorit 3ak0H TepMOAUHAMHUKH. BHyTpenHaAs sHeprusa. KoAmdecTBo TemAOTH 1 paboTa Kak
MEPBEI U3MEHEHUA BHYTPEHHEN 3HEPTUN TEPMOAUHAMUIECKOM CUCTEMEI.

Bropoii 3akoH TepMOAMHAMHUKHI AAf PABHOBECHBIX IIPOIIECCOB: YEPE3 3aAAHHOE PABHOBECHOE
COCTOAHHE TEPMOAMHAMUYECKOH CHCTEMBI IIPOXOAUT EAMHCTBEHHasd aAmadOata. AOCOArOTHAdA
TEMIIEpATypa.

Bropoit 3akoH TepMOAMHAMUKN AASl HEPABHOBECHBIX IIPOIIECCOB: HEBO3MOMKHO IIEPEAATDH
TEIIAOTy OT OOAEe XOAOAHOTO TeAa K Ooaee Harperomy 0e3 komrrencarun (Kaayswmyc).
HeoOpartumocTs IPHPOAHBIX IIPOIIECCOB.

[Mpuarmmer AefictBus TerraoBerx marms. KITA.

Maxkcumanpaoe saagenne KITA, Iuka Kapao.

DKOAOTHYECKHE ACIEKTHI HCIIOAB3OBAHHA TEIAOBBIX ABUrarteAcii. TemaoBoe 3arpA3HeHHE
OKPYKAIOITIEM CPEABIL.

TexHudgeckne yCTPONCTBA M TEXHOAOTHYECKHE IIPOIIECCHI XOAOAHMABHUK, KOHAHIIHOHED,
AU3EABHBIH 1 KAPOIOPATOPHBIM ABHUIATEAM, I1apoBasd TypOMHA, IIOAYYEHHE CBEPXHH3KHX
TEMIIEPATYP, VTUAU3ALNSA KTEIIAOBBIX» OTXOAOB C HCIIOAB30BAHHEM TEIIAOBOI'O HACOCA, YTHAUIAIIHA
OHMOOPIraHUYECKOIO TOIIAUBA AASl BRIPAOOTKHU «TEIIAOBOI B 9AEKTPOIHEPIHUU.

AemoHCTpanmm.

V3menenue TeMIIepaTyphl IpU aANa0ATHYECKOM PACIIIHPEHU.

Boszaymaoe orauso.

CpaBHEHME YACABHBIX TEIAOEMKOCTEH BEITIECTB.

CrrocoObI H3MEHEHHA BHYTPEHHEH 9HEPIHL.

MccaepoBanne aAnabaTHOIO IPOIIECCa.

KoMIIproTepHBIE MOAGAH TEITAOBBIX ABHTATEACH.

Yuenwyecknr 9KCIIEPAMEHT, AA00paTOpHBIE pabOThI, IPAKTHKYM.

M3amepenne yA€ABHOH TEITAOEMKOCTH.

MccaeaoBanne mmporiecca OCTBIBAHUSA BEIIECTBA.



MccaeproBanne aamabaTHOIO Iporecca.

Msyuenne B3aMMOCBA3H 3SHEPIUM MEKMOAEKYASPHOIO B3AHMMOACHCTBHA M TEMIIEPATYPHI
KUIIEHUS JKUAKOCTEN.

Tema 3. ArperarHbie cocToAHHA BeriecTBa. Pa30BbIe IEPEXOABL.

[TapooOpasoBanue u koHAeHcanwsA. Vcmapenwme wu  kuieHme. VYAEABHAA — TEIIAOTA
I1apOOOPa30OBAHUA.

Hacepimennele 1 HeHACHIIIIEHHbBIE TTaphl. KadecTBeHHas 3aBUCHMOCTD ITAOTHOCTH U AABACHHUSA
HACBIIIIEHHOTO I1apa OT TEMIIEPATYPHl, HX HE3aBHCHMOCTb OT OOBEMA HACBHIIIEHHOIO IIapa.
3aBUCHMOCTD TEMIIEPATYPBI KUIIEHHUA OT AABACHHSA B ’KUAKOCTH.

BaasuoCT BO3AYXa. AOCOAFOTHASA I OTHOCHUTEABHAS BAQKHOCTb.

Tsépaoe tero. Kpucraramaeckne um aMopdHBIE TeAd. AHH3OTPOIHA CBOMCTB KPHUCTAAAOB.
[TaaBAeHTE B KpHUCTAAAH3AIUA. Y ACABHAA TEIAOTA ITAaBACHHA. CyOAnMAITHAL.

Aedopmarinu  tBEpAOro Teaa. Pacrmkxenme m cxarme. Casur. Moayap FOmra. Ilpeaea
YHIPYTHX AePOPMAIIHIH.

TerAoBOE pacIIHpeHHE KUAKOCTEH M TBEPABIX TEA, OOBEMHOE M AHMHEHHOE PACIIHPCHHC.
AHTrapMOHH3M TEITAOBBIX KOACOAHHH YaCTHUI[ BEIIIECTBA KAK IPUYNHA TEIAOBOIO PACIIHPCHHSA TEA
(Ha Ka9eCTBEHHOM YPOBHE).

[Ipeobpasosanue sHeprun B Pa3OBBIX IIEPEXOAAX.

VpaBHeHME TEITAOBOTO DaAaHCa.

IToBepxnoctnoe Harmxenue. Kosadpduiment moBepxHOCTHOro HaTdxeHus. Kammaadprbre
ABAeHHA. A\aBACHUE ITOA HCKPUBAEHHOM IOBEPXHOCTBIO KUAKOCTH. Popmyaa Aaraaca.

TexHudaeckue yCTpoMCTBA M TEXHOAOTHYIECKUE IIPOIIECCHI: JKUAKHE KPUCTAAABL, COBPEMEHHBIE
MaTEPHAABI.

AemorCTpanmm.

TerrnoBoe pacrmpenue.

CBolicTBa HACHIIIIEHHBIX IIAPOB.

Kurrenne. Kurrenne mpu MOHMKEHHOM AABACHUH.

Msmepenune CHABI IOBEPXHOCTHOIO HATAKCHHA.

OIBITBL ¢ MBIABHBIMI ITAEHKAMU.

CmaunBanme.

KammaaspHbre sBACHHA.

MoaeAr HEHBIOTOHOBCKOM KHAKOCTH.

CriocoObr M3MEPEHHA BAAKHOCTH.

MccaepoBanne HarpeBaHHA U IAABACHHA KPHCTAAAMYECKOTO BEINIECTBA.

Buapr aedpopmariuii.

Habaroaerue maabx aedpopmarinii.

YaeHudecKkHH 9KCIIEpHMEHT, AA00paTOpHBIE pabOThI, IPAKTHKYM.

Msygenne 3akOHOMEPHOCTEH UCIAPEHUA KHAKOCTEIL.

M3mepenne yA€ABHOIT TEITAOTHI ITAABACHHUA ABAQ.

M3yuenne cBOMCTB HACHITIEHHBIX ITAPOB.

Msmepenne aOCOATOTHOM BA2KHOCTH BO3AYXA M OIEHKA MACCHI ITAPOB B ITOMEITICHH.

Msmepenne koapduImeHTa IIOBEPXHOCTHOTO HATAKCHIA.

Msmepenne moayas FOmra.

MccaeproBanne 3aBHCHMOCTH A€POPMAITHH PESHHOBOIO OOpasiia OT IIPHAOKEHHOH K HEMY
CHABL

Paszaea 4. DaekTpoAmHAMUKA.

Tema 1. DaexTpuueckoe moae.

10



Daexrpusanud TeA H e IPOABACHHA. DACKTPHYCCKUI 3apsAA. ABa BHAA JACKTPHYECKHX
3apAAOB. [IpOBOAHHKH, AHSAEKTPUKH U ITOAYIIPOBOAHUKH. DAEMEHTAPHBIH 3ACKTPHYCCKUN 3apsA.
3aKOH COXpPaHEHHUA IACKTPUIECKOTO 3aPAAA.

Bzanmoaetictsue 3apaaoB. Todeunsre 3apsaabl. 3akoH KyaoHa.

DaekTpraeckoe mmoAe. Ero AeficTBre Ha 9AEKTPUIECKUE 3APAABL

Hanpsmxéuaocts  sAekTpudeckoro moaf. [IpoGusr  3apsAA. AwHnm —HanpmxEHHOCTH
SAEKTPHUYIECKOrO IOAA. OAHOPOAHOE SAEKTPUIECKOE TTOAE.

[ToreHIMaABHOCTD 3AEKTPOCTATUYECKOTO IIOAA. PasHOCTh IOTEHIIMAAOB U HAIPSKEHHE.
[TorenrmaAbHas 3HEPrua 3apfAsa B SIAEKTPOCTATHIECKOM ITOAe. [loTeHImaA 3AeKTpOCTATHIECKOTO
11oAdA. CBA3h HAIPSKEHHOCTH TIOASl M PASHOCTH ITOTEHIIHAAOB AAA SACKTPOCTATIYIECKOTO TOASA (Kak
OAHOPOAHOTO, TaK I HEOAHOPOAHOTO).

[TpuHIAIT CYIIEPIIO3HUITHNH IACKTPHICCKIX ITOACH.

IToae Toueunoro sapsasa. Iloae paBHOMepHO 3apsixenHoil cdeprr. Iloae paBHOMEpHO
3apMKEHHOro 1o O0béMy 1mapa. Iloae paBHOMEPHO 3apMKEHHON OCECKOHEYHONW ITAOCKOCTHL
Kapruabl AmHUIT HANPAKEHHOCTH 9THX ITOACH U SKBHUITOTEHITHAABHEIX ITOBEPXHOCTEH.

[TpoBOAHUKH B 9AEKTPOCTATHYECKOM ITOAE. Y CAOBHE PAaBHOBECHS 3aPAAOB.

AHIACKTPHUKI B 9ACKTPOCTATIYECKOM ITOAE. AMIACKTPIYECKas IPOHUIIAEMOCTD BEIECTBA.

KonaeHncaTop. DAEKTPOEMKOCTD KOHAEHCATOPA. DAEKTPOEMKOCTD ITAOCKOIO KOHAEHCATOPA.

[TapaaaeannOE COCAMHEHHE KOHAEHCATOPOB. ITocaepoBaTeapHOE COCAMHEHHE
KOHAEHCATOPOB.

DHeprus 3apAKEHHOIO KOHAECHCATOPA.

ABIDKEHIE 3aPMIKCHHON YACTULIEL B OAHOPOAHOM 9ACKTPIYECKOM ITOAE.

Texuudeckue yCTPOMCTBA M TEXHOAOTMYECKHE IIPOIIECCHL: 3AEKTPOCKOIL, 3JAEKTPOMETP,
SAEKTPOCTATHYECKAsA 3aIlNTa, 3a3€MACHHE SACKTPOIPHOOPOB, KOHAECHCATOPHI, reHepatop Bam Ae
I'paada.

AemoHCTpanuw.

VeTpoiicTBO M IPUHITNIT ACHCTBHA AEKTPOMETPA.

DAEKTPHIYIECKOE ITOAE 3APAKEHHBIX IITAPUKOB.

DAEKTPHUIECKOE ITOAE ABYX 3aPAKEHHBIX ITAACTHH.

Moaeas aaexrpocraTraeckoro renepatopa (Ban ae I'paada).

[TpOBOAHUKH B 9AEKTPHUYIECKOM IIOAE.

DAEKTpOCTATIYECKAsA 3AIIINTA.

YCTpoicTBO M ACUCTBIE KOHACHCATOPA ITOCTOAHHOI 1 IIEPEMEHHOI EMKOCTH.

3aBUCHMOCTD 9AEKTPOEMKOCTH ITAOCKOTO KOHAEHCATOPA OT ITAOIIAAN IIAACTHH, PACCTOAHUSA
MEKAY HUMH H AUSAEKTPUIECKON ITPOHUITAEMOCTH.

DHeprus 3AEKTPHUIECKOTO ITOAA 3APAKEHHOTO KOHAEHCATOPA.

3apAAka 1 paspAAKa KOHAGHCATOPA YEPE3 PE3HCTOP.

Yuenmyeckui 3KCIIEpUMEHT, AA00paTOPHEBIE paOOTHI, IIPAKTHKYM.

O11eHKa CHA B3AUMOAECHCTBUSA 3aPAKEHHBIX TEA.

HabaAroaeHue mpeBpaltieHUA SHEPTHH 3aPSKEHHOIO KOHACHCATOPA B OHEPIHMIO H3AYYCHUA
CBETOAHOAA.

Msygenne npoTekaHus TOKA B IIEITH, COAEPKAITIEH KOHAECHCATOP.

PacipeaeseHne pasHOCTH IOTEHIINAAOB (HAITPAKEHUA) IIPU ITOCAEAOBATEABHOM COCAMHEHHIH
KOHAEHCATOPOB.

MccaepoBanne paspasa KOHAGHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocroAHHBIH 2A€KTPHYECKHH TOK.

Cuaa toxa. [TocTosHHBIH TOK.

VcaoBusa  cymiecTBOBaHHA — ITOCTOAHHOIO — 3AEKTPHYECKOro Toka. Vlcrowmmkm — TOKAa.

Hanpsxenne U u DAC &.
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3akon Oma AAfl y9aCTKA IICIIH.

DAEKTPUYIECKOE COIPOTUBACHHE. 3aBUCHMOCTh COIPOTHBACHUA OAHOPOAHOIO IIPOBOAHHKA
OT €r0 AAHHBI U IIAOIIAAN ITOIIEPEYHOIO CEYEHHUA. Y ACABHOE COIIPOTHUBACHIE BEIIECTBA.

[TocaeaoBaTeAbHOE, ITAPAAACABHOE, CMEIIAHHOE COCAMHEHHE IIPOBOAHHKOB. Pacuér
Pa3sBeTBACHHBIX oAeKTpuYeckux rerreil. [Ipasuaa Kupxroda.

Pabora aaexrpuaeckoro Toka. 3akon Axoyasi—AeHra.

MOIITHOCTD 9AEKTPUYIECKOTO TOKA. TeITAOBag MOIIIHOCTD, BBIACASIEMAs HA PE3HCTOPE.

OAC u BHyTpEeHHEE COIIPOTUBACHUE HCTOYHUKA TOKA. 3aKOH OMa AAf IIOAHON (3aMKHYTOIR)
9AEKTPUYECKON 1enu. MomHoCTs nCTOYHuKA ToKa. KopoTkoe 3ambIkaHme.

KonaeHcaTop B 11€11# IOCTOSHHOTO TOKA.

TexHudaeckue yCTpOMCTBA M TEXHOAOTHYECKUE IIPOIIECCHI: aMIIEPMETP, BOABTMETP, PEOCTAT,
CYCTIHK 9ACKTPHIECCKOHN SHEPIUML.

AemoHCTpanuw.

VsmepeHre CHABI TOKA U HAITPSIKCHIA.

MccaepOBaHmE  32aBHCHMOCTH CHABI TOKA OT HANPKEHUA AAf  PE3HUCTOPA, AAMIIBL
HAKAAMBAHUA U CBETOAMOAA.

3aBHCHMOCTD COIIPOTHBACHHSA MHAMHAPHYCCKHX IIPOBOAHHKOB OT AAHHBL, ITAOIIAAN
ITOIIEPEIHOrO CEYECHUA U MATEPHAAA.

MccaepoBanne 3aBUCHMOCTH CHABI TOKA OT COIPOTUBACHUSA IIPU ITIOCTOAHHOM HAIIPAKEHIH.

[Ipsamoe mamepenne DAC. Koporkoe 3aMbIKaHHE IaABBAHIYECKOTO SAGMEHTA M OIICHKA
BHYTPEHHEIO COIIPOTUBACHHA.

Crrocobsl coeanHeHns HCTOYHUKOB TOKa, DAC Gartapeii.

HMccaeaoBaHIE PAa3HOCTH IIOTEHIIMAAOB MEKAY ITOAFOCAMH HCTOYHHKA TOKA OT CHABI TOKAa B
eI,

YueHnwmyueckni IKCIIEpAMEHT, Aa00paTOpHEIE pabOThI, IPAKTHKYM.

MccaeaoBaHme CMEITAHHOIO COEAMHEHHSA PE3HCTOPOB.

M3smepenne yA€ABHOIO COIPOTHBACHHSA IIPOBOAHUKOB.

MccaeproBanme 3aBUCHMOCTH CHABI TOKA OT HAIIPS/KEHHA AAA AAMITHI HAKAAMBAHUA.

VBeAnueHune npeaeAa H3MEPEHUs aMrepMeTpa (BOABTMETPA).

Nsmepenne DAC 1 BHyTPEHHETO COIIPOTUBACHNA HCTOYHNKA TOKA.

MccaepoBanne 3aucumocta DAC raAbBAHIYECKOTO 9ACMEHTA OT BPEMEHHU IIPHU KOPOTKOM
3AMBIKAHUM.

HMccaepoBaHIE Pa3HOCTH ITOTEHIIMAAOB MEKAY ITOAFOCAMH HCTOYHHKA TOKA OT CHABI TOKAa B
[ETTH.

HccaeaoBaHmE 32BUCHMOCTH TTIOAC3HON MOTITHOCTA UCTOYHUKA TOKA OT CHABI TOKA.

Tema 3. Toxu B pasAHIHBIX CPEAAX.

DAekTprdecKas IIPOBOAUMOCTD PA3AUYIHBIX BEIECTB. DAEKTPOHHAS IIPOBOAUMOCTD TBEPABIX
METaAAOB. 3aBICHMOCTD COITPOTUBACHHUA METAAAOB OT TeMrepatypsl. CBEPXIPOBOAUMOCTB.

Daekrprdecknii TOK B Bakyyme. CBOMCTBA 9ACKTPOHHEBIX IIYYKOB.

[ToaympoBoarnkn. COOCTBEHHAS U IIPHMECHAS IIPOBOAUMOCTD IIOAYIIPOBOAHHUKOB. CBOIICTBA
p—n-tiepexoaa. [ToAyIpoBoAHIKOBBIE IIPHOOPHL.

DACKTPUYECKUI TOK B 9ACKTPOAUTAX. DAEKTPOAUTHYECKAA AHCCOIMAIHIA. DACKTPOAHS.
3axonsr Papases AAT IACKTPOAH3A.

Daexrprdeckuil TOK B razax. CaMOCTOATEABHBIH U HECAMOCTOATEABHBIN paspsAA. Pasaudmsie
THIIBI CAMOCTOATEABHOTO pas3psasa. Moanus. [Taazma.

TexHuueckne yCTPOWCTBA M IIPAKTUYECKOE IIPUMEHEHHE: Ia30PaspiAHBIC  AAMIIBI,
9AEKTPOHHO-AYYEBaAsl TPYOKa, IOAYIIPOBOAHHKOBBIE IIPHOOPBI: AHMOA, TPAH3UCTOP, (DOTOAHOA,
CBETOAHOA, TAABBAHUKA, pAPUHIPOBAHUE MEAU, BBIITAABKA AAFOMHHUA, IACKTPOHHAA MUKPOCKOIIHA.

AemoHCTpanmm.
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3aBHCHMOCTD COIIPOTUBACHUSA METAAAOB OT TEMIIEPATYPHI.

[IpOoBOAMMOCTB 9AEKTPOAUTOB.

3akoHwI aAekTpoAn3a Papases.

VckpoBoOIt paspsA U IIPOBOAUMOCTD BO3AYXA.

CpaBHeHME IIPOBOAUMOCTH METAAAOB H HOAYIIPOBOAHHKOB.

OAHOCTOPOHHSAA IIPOBOAHUMOCTD AHOAA.

YueHnndaeckmi IKCIIEPAMEHT, A200paTOpHEIE pabOThI, IPAKTHKYM.

HabAroaeHue saekTpoAn3a.

Msmepenne 3apasa OAHOBAAEHTHOTO MOHA.

MccaeaoBaHnE 3aBHCHMOCTH COIIPOTUBACHHSA TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOABT-AMIIEPHON XaPAKTEPUCTUKN AHOAA.

Du3uyeCcKuii IPaAKTUKYM.

CrrocoOpr u3mepenns (HU3HMIECKUX BEAHYHH C UCIIOAB30BAHHEM aHAAOTOBBIX M IIH(PPOBBIX
M3MEPUTEABHBIX ~IIPUOOPOB H  KOMIIBIOTEPHBIX ~ AATYHKOBBIX ~ CHCTEM. AOCOAIOTHBIE U
OTHOCHUTEABHBIE TIOTPEITHOCTH H3MepeHnid pu3nmdeckux BeAnduH. OIeHKa IPAHUIT IIOIPEITHOCTEH.

[IpoBeaeHne KOCBEHHBIX M3MEPEHHH, MCCACAOBAHNN 3aBHCHMOCTEH (PU3MYECKUX BEAMYNH,
IIPOBEPKA IIPEAAOKEHHBIX TIHIIOTE3 (BBHIOOp M3 pabOT, ONMCAHHBIX B TEMATUYECKUX Pa3ACAAX
«YIEHUYIECKHH IKCIIEPUMEHT, AADOPATOPHEIE PAOOTHI, IIPAKTUKYM»).

MesxnpeAMeTHBIE CBA3H.

Wsyuenne kypca dpusukm yrayoséusoro ypoHa B 10 kaacce ocyImecTBAfeTcs € yIETOM
COACP/KATEABHBIX MEKIIPEAMETHEIX CBA3EH C KYPCAMHU MATEMATHKH, OMOAOIUH, XHMUH, reorpadpun u
TEXHOAOTHH,

Mes>xnpeamerHbIe TOHATHA, CBA3AHHBIE C H3YICHHEM METOAOB HAYYHOIO ITO3HAHHA:
ABACHNE, HAYYHBIH akr, rumoresa, (PU3NYEcKas BEAMYMHA, 3aKOH, TeOpHusA, HaOAIOACHUE,
SKCIIEPUMEHT, MOAECAHPOBAHUE, MOAEAb, U3MEPEHHE, IIOIPEIITHOCTH H3MEPEHUI, U3MEPHUTEABHbIC
1pubOpHL, udposasd Aadboparopus.

Maremarmka: pernenue cucteMbl ypaBHeHuil. Anneiinas dyHKIus, mapadoAa, ruirepOoAa,
ux rpadpukn U cBoMcTBa. Tpuronomerpuyeckue (OYHKINN: CHHYC, KOCUHYC, TAHICHC, KOTAHICHC,
OCHOBHOE TPHUIOHOMETPHYECKOE TOKACCTBO. BEKTOpPBI M HX IIPOEKIIMHM HA OCH KOOPAHMHAT,
CAO’KEHHE BEKTOPOB.

bBrosorma: mexanmdeckoe ABHKEHHE B KUBOH IIPHpoOAe, AUMD@Py3Huss, OCMOC, TEIIAOOOMEH
’KHBBIX OPTaHHU3MOB, TEIIAOBOE 3arPA3HEHHE OKPY/KAIOIIEH CPEABI, YTHAU3ALINA OHOOPraHUIECKOTO
TOIIAMBA AAfl BBIPAOOTKH «TEIIAOBOI» M 9AECKTPOIHEPTHH, IIOBEPXHOCTHOE HATMKEHHE U
KAITUAAAPHBIE IBACHUA B IIPUPOAE, IACKTPUICCKUE ABACHHA B KHBOI IIPUPOAE.

Xnumma: AvcKpeTHOE CTPOCHHE BEIECTBA, CTPOCHHME ATOMOB U MOAEKYA, MOAb BEIIECTBA,
MOASIpHAA Macca, IIOAYYEHHE HAHOMATEPHAAOB, TEIIAOBBIE CBOHCTBA TBEPABIX TEA, KHAKOCTEH U
ra30B, KHAKHE KPUCTAAABI, SIACKTPHYECKIE CBOHCTBA METAAAOB, IACKTPOAUTHICCKAA AMCCOITHAIINA,
IaABBAHUKA, IAEKTPOHHAA MUKPOCKOIIH.

T'eorpagpma: BAaKHOCTD BO3AYXA, BETPHI, OAPOMETP, TEPMOMETP.

TexHoAorua: peoOPA3OBAHUE ABIKCHHUN C MCIIOAB30BAHMEM MEXAHHU3MOB, YIET CYXOTO H
KHAKOTO TPEHHA B TEXHUKE, CTATHYECCKHAE KOHCTPYKINH (KPOHIITEHH, PEeIIéTdaTeie KOHCTPYKIINN),
HCITOAB30BAHHE 3aKOHOB COXPAHEHHA MEXaHUKH B TEXHHKE (THPOCKOI, BOAOMET M APYIHE),
ABHTATE€Ab BHYTPEHHEIO CrOPaHHUSA, IApOBas TYpOHHA, OBITOBOH XOAOAHABHHUK, KOHAHITHOHEP,
TEXHOAOTMM ITOAYYEHHUA COBPEMEHHBIX MATEPHAAOB, B TOM UHCAE€ HAHOMATEPHAAOB, W
HAHOTEXHOAOTHH, JAECKTPOCTATUYECKAA 3aIlUTa, 3a3€MACHUE 3ACKTPOIPUOOPOB, Ia30pa3pAAHBIC
AAMIIBI, IIOAYIIPOBOAHUKOBBIE IIPUOOPHI, TAABBAHHUKA.

11 KAACC

Paszaea 4. DaekTpoAmHaAMUKA.
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Tema 4. MaraurrOe mose.

BsanmmoaericTBre MOCTOAHHEIX MATHHTOB U IIPOBOAHHKOB ¢ TOKOM. MarauTHOE moAe. Bexkrop
MArHUTHOM HMHAYKOMH. [IpHHIOMI CyHepIIO3HIMM MATHHATHBIX IIOACH. AMHAN MAarHUTHOM
MHAYKIIHH.

MarauTHOE TIOAE IIPOBOAHHUKA C TOKOM (IIPAMOIO IIPOBOAHHKA, KATYIIIKH M KPYTOBOTO BUTKA).
OmmrT Dpcreaa.

Cuaa Ammepa, e€ HAIPABACHIE H MOAYAB.

Cuaa Aopena, e€ HalIpaBACHIE U MOAYAD. ABIIKCHIE 3aPAKEHHON YaCTHIBI B OAHOPOAHOM
MarHUTHOM I10Ae. PaboTa cuarr Aopenra.

MaruurHOe moAe B Berrectse. Peppomaraernku, mapa- 1 AHAMATHETHKH.

TexHudeckue yCTPOMCTBA M TEXHOAOTMYECKHE IIPOLECCHL IIPUMEHEHHE ITOCTOSHHBIX
MAarHUTOB, 9ACKTPOMATHUTOB, TECTEP-MYABTUMETP, OACKTPOABHUTATEAD SIKOOM, yckOpHTEeAH
9AEMEHTAPHBIX YACTHII.

AemoHCTpanum.

Kapruaa AMHHE HHAYKIIMH MarHHTHOTO IIOAfl IIOAOCOBOTO H  IIOAKOBOOOPAa3HOTO
IIOCTOAHHBIX MAaTrHHTOB.

Kapruna AMHHI MATHUTHON HMHAYKITHH ITOAS AAMHHOTO IPAMOTO IIPOBOAHHKA U 3aAMKHYTOI'O
KOABIIEBOTO IIPOBOAHUKA, KATYIIIKH C TOKOM.

BzaumoaericTBaE ABYX IIPOBOAHHKOB C TOKOM.

Cuaa Amuepa.

AetictBre cHABI /AOPEHIIa HA MOHBI SAEKTPOAUTA.

HabaAroaeHue ABIKEHHSA ITy9IKa SACKTPOHOB B MATHUTHOM ITOAE.

[TpuHIIIT ACHCTBHSA SACKTPOU3SMEPHTEABHOTO IIPHOOPA MATHUTOIACKTPIYCCKOMN CHCTEMBL

Yuenwyaeckni IKCIIEpAMEHT, Aa00paTOpHEIE pabOThI, IPAKTHKYM.

HMccaeaoBaHIE MATHUTHOIO ITOASl IOCTOSTHHBIX MATHHTOB.

MccaepoBanue cBOMCTB (heppOMArHETHKOB.

MccaeproBanne ACHCTBHA HOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

Msmepenne cuapr Ammepa.

Msyuenue 3aBUCIMOCTH CHABI AMITEPA OT CHABI TOKA.

OmnpeaeAeHIE MATHUTHON MHAYKIINN HA OCHOBE M3MEPEHUA CHABL AMIIEpa.

Tema 5. DAeKTPOMArHHTHAA HHAYKITHA.

SIBAcHME 9AECKTPOMATHHUTHON HHAyKIHH. [loTok Bexropa marmmrHOH wnHAyKnnm. DAC
HHAYKIHH. 3aKOH 3AeKTpoMarHuTHON mHAYKIMn Papases. Buxpesoe saekrpudeckoe moae. Toku
Dyxo.

OAC HHAYKIIIT B IIPOBOAHUKE, ABIKYIIIEMCA B OAHOPOAHOM MAarHHTHOM ITOAE.

[IpaBuao Aenra.

WMuaykruBaOoCcTh.  KaTyIllka HHAYKTHBHOCTH B IIEIIM  IIOCTOSHHOTO TOKa. SIBAcHHmE
camonHAYKInH. DAC CAMOMHAYKITHH.

DHeprus MarHUTHOTO ITOASl KATYIIIKH C TOKOM.

DAEKTPOMATHUTHOE ITOAE.

TexHudeckue yCTPOMCTBA U TEXHOAOTHYECKHE IIPOLIECCHI: MHAYKIIMOHHAS II€9b, COACHOMHA,
3aIIHTA OT 9ACKTPU3AIINN TEA IIPU ABIKCHUH B MATHUTHOM ITOAC 3EMAH.

AeMoHCTpanum.

HabAroaeHue ABACHHA 5ACKTPOMATHUTHOH MHAYKIINL.

MccaepoBanne 3aBucumocta DAC HHAYKITHE OT CKOPOCTH U3MEHEHNA MATHHTHOIO ITOTOKA.

[IpaBuao Aenira.

[TapeHme MarHuTa B AAFOMUHHUEBOH (MEAHOH) TpyOe.

SIBAeHHTE CAMOMHAYKITHH.
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Mccaeposanne 3aBucumocta DAC CAMOMHAYKIIHH OT CKOPOCTH H3MEHEHHSA CHABI TOKA B
LIETTH.

YueHuwyeckHi 9KCIIEpHMEHT, AA00paTOpHBIE pabOThI, IPAKTHKYM.

MccaeaoBaHne IBACHHSA 9ACKTPOMATHUTHON MHAYKIIHH.

OmnpeaeAeHIE HHAYKIIUN BUXPEBOIO MATHUTHOIO TIOAS.

MccaeaoBaHne IBACHUSA CAMOMHAYKIIHH.

COopKa MOAEAH IAEKTPOMATHHTHOTO I€HEPATOPA.

Pazaea 5. KoaeObanmsa 1 BOAHEL

Tema 1. Mexaamueckue KoAebaHHA.

Koaebareapnas cucrema. CBOOOAHBIE KOAECOAHUSA.

I'apmonnueckue koaeOannsa. Knnemarnaeckoe 1 AHHAMHYECKOE OIHCAHUE. DHEPIETHIECKOE
omnmucanue (3aKOH COXPaHEHHSA MEXAHHYECKOH OHEpPrud). BBIBOA AMHAMHYECKOTO OIIHMCAHMUSA
TAPMOHHUYECKUX KOACOAHNI U3 HX SHEPIETHYECKOrO U KHHEMATHYECKOTO OITHCAHUA.

Ammantyaa n pasa koaeOammil. CBA3b aAMIIAMTYABI KOAECOAHNI HCXOAHOH BEAMYHHBI C
AMITAUTYAAMU KOACOAHHH €€ CKOPOCTU U YCKOPEHHS.

ITepuoa u wacrora koAeOaHmil. [lepmoA MaABIX CBOOOAHBIX KOACOAHHI MAaTEMATHIECKOTO
MasTHHKA. [ lepHOA CBOOOAHBIX KOACOAHMI IIPYKHHHOIO MASTHIKA.

[TonsaTue o 3aryxarorux KoaeOaHusAX. BreiHymacHHBIE KOAcOaHUA. Pesonanc. Pesonanchas
kpuBasd. BAusHme 3aTyxaHud Ha BUA PE3OHAHCHON KPHBOI. ABTOKOACOAHMA.

Texuudgeckne yCTPOHCTBA U TEXHOAOTMYECKHE IIPOIECCHL METPOHOM, YACHl, KAYCAH,
MY3BIKAABHBIE HHCTPYMEHTHI, cericMorpad.

AemorCTpanmm.

3anmcek KOAEOATEABHOIO ABHKEHUS.

HabAroAeHHE HE3aBHCHMOCTH IIEPHOAA MAABIX KOACOAHUIT TPy3a HA HUTH OT AMIIAUTYABL

HMccaeaoBaHDE 32TYXAIOMIIX KOACOAHUI 1 3aBUCHMOCTH IIEPHOAA CBOOOAHBIX KOACOAHHH OT
COIIPOTUBACHUA.

MccaepoBanne KoAeOaHHE Ipy3a Ha MACCUBHOM IPYKHHE C IIEABIO (DOPMHPOBAHHA
IIPEACTABACHHH 00 HACAABHOH MOAEAHT IPYKUHHOIO MAaATHHKA.

3aKOH COXpaHEHUA SHEPIUU IIPH KOACOAHUAX IPy3a HA IIPY/KUHE.

MccaeaoBaHmEe BBIHYKACHHBIX KOACOAHMI.

Habaroaenue pezonanca.

Yuenmyeckni 3KCIIEpHMEHT, AA00paTOPHEBIE pa0OTHI, IPAKTHKYM.

M3mepenne neproaa CBOOOAHBIX KOACOAHUI HUTAHOTO U IIPY/KUHHOIO MAATHHKOB.

M3syuenne 3aKkOHOB ABIKEHISA TE€AQ B XOAE KOA€OAHMIT Ha YIIPYIOM ITOABECE.

VsygeHne ABIKCHHS HUTAHOTO MAATHHKA.

[IpeobpasoBanme sHEPTHH B IPYKUHHOM MasTHHKE.

MccaeaoBaHne yOBIBAHUA AMIIAHTYABL 3ATYXAIOIINX KOACOAHHH.

MccaeaoBaHmEe BBIHYKACHHBIX KOACOAHMI.

Tema 2. DAeKTpOMArHHTHEBIE KOACOAHHA.

Koaebareapnerii  koHTYp. (CBOOOAHBIE SAEKTPOMATHHTHBIE KOAEOAHHA B HACAABHOM
koAebareAbHOM KOoHTYpe. Popmyaa Tomcona. CBA3b aMIIAHTYABI 3apfAa KOHAEHCATOpa C
AMITAHTYAOH CHABI TOKA B KOA€DATEABHOM KOHTYPE.

3aKOH COXpaHEHUA SHEPINU B HACAABHOM KOAEOATEABHOM KOHTYPE.

3aryxaroIue 9AEKTPOMATHHTHEIE KOACOaHMA. BEIHYKACHHbIE 9AEKTPOMATHUTHBIE KOACOAHUA.

ITepemenHbIi TOK. MOITHOCTD IIEPEMEHHOIO TOKA. AMIIAHTYAHOE H ACHCTBYIOIIEE 3HAYCHIIC
CHABI TOKA ¥ HAIIPAXKEHUA IIPU PA3ANYHOI (pOpME 3aBUCHMOCTH IIEPEMEHHOTIO TOKA OT BPEMEHI.

CHHYCOHAAABHBIN IIEPEMEHHBIH TOK. Pe3ucTOp, KOHAGHCATOP M KATYIIKA MHAYKTHBHOCTH B
LIEIIN CHHYCOUAAABHOTO IIEPEMEHHOrO TOKa. Pe3onanc TokoB. Pesonanc HarpsxeHuit.
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Maeansneni tpancdopmarop. [IpomsBoacTtso, mepesada m IOTPEOACHHE 3IAECKTPHICCKOM
SHEPTHUH.

DKOAOTHYECKHE PHCKH IIPH IIPOM3BOACTBE 3ACKTPO3HEPrHH. KyAbTypa wHCITOAB3OBaHMA
3AEKTPOIHEPIUHU B IIOBCECAHEBHOM KI3HIL.

TexHudgeckre yCTpoicTBa H TEXHOAOTHYECKHE IIPOIIECCH: IACKTPHIECCKHE 3BOHOK, T€HEPATOP
IIEPEMEHHOIO TOKA, AMHHH 9ACKTPOIICPEAAT.

AemoHCTpanum.

CBOOOAHBIE Y9AEKTPOMATHUTHEIEC KOACOAHIA.

3aBUCHMOCTD YaCTOTHI CBOOOAHBIX KOACOAHHH OT HHAYKTHBHOCTH U EMKOCTH KOHTYpA.

OcnuAAOTPAMMEBI 9ACKTPOMATHUTHBIX KOAECOAHUIA.

I'eneparop He3aTyXarOIUX SAEKTPOMATHUTHBIX KOACOAHIH.

MOAEAB 3AEKTPOMATHHTHOTO I'€HEPATOPA.

BrrayxaeHHBIE CHHYCOUAAABHBIE KOACOAHMA.

Pesucrop, KaTyIka HHAYKTHBHOCTHA X KOHACHCATOP B IIEIIH IIEPEMEHHOIO TOKA.

PesonaHc mpym HOCACAOBATEABHOM COCAHMHECHUN PE3UCTOPA, KATYIIKA HHAYKTUBHOCTH U
KOHAEHCATOPA.

VerpoiictBo m mpuHIAIT ACHCTBHUSA TpaHCHOPMATOPA.

MoOAEAD AMHHH 3AEKTPOIIEPEAAYN.

Yyuennueckui 3KCIIEpAMEHT, AA00paTOPHBIE pabOThI, IPAKTHKYM.

Msyuenue tpancgopmaropa.

MccaepoBaHpe IIEPEMEHHOIO TOKA dYepe3 ITOCAEAOBATEABHO COCAMHEHHBIE KOHAEHCATOP,
KATYILKY H PE3UCTOP.

HabaAroaeHue 5A€KTPOMarHUTHOTO PE3OHAHCA.

HMccaepoBarne pabOTHI ICTOYHHKOB CBETA B LIEIIH IIEPEMEHHOTO TOKA.

Tema 3. Mexaunndeckmne H 2A€KTPOMATHHTHBIEC BOAHBL.

MexaHudgeckre BOAHBI, YCAOBHA UX pacrpoctpanenud. [lomepednsie 1 IPOAOABHEIE BOAHEL
[Tepuoa, ckopocTh pactpocTpaHeHuA U AAMHA BOAHBL CBOMCTBA MEXAHUYECKUX BOAH: OTPaiKECHUE,
IIPEAOMACHHE, HHTEPAEPEHITHA U AU(PAKITHA.

3Byk. Cxopoctb 3ByKa. I pomkocts 3Byka. Beicora Tona. TemOp 3ByKa.

[IIymoBOE 3arpA3HEHNE OKPY/KAIOIIEH CPEABIL.

DACKTPOMATHUTHBIE BOAHBEL Y CAOBHA H3AVYCHHUA 9ACKTPOMATHHTHBIX BOAH. DB3sammHbas
OPHEHTALINA BEKTOPOB B 9ACKTPOMATHHTHOI BOAHE.

CBoiicTBa ~ 9ACKTPOMATHHTHBIX ~ BOAH:  OTPAXKCHHE,  IIPEAOMACHHE,  IIOASPH3ALIINA,
nuTepdepeHIua 1 AUGPaKIIHA.

[IIxaAa 5AEKTPOMATHUTHBIX BOAH. [ IpuMeHeHIE 5AEKTPOMATHUTHBEIX BOAH B TEXHHKE U OBITY.

[TpuHIAIIEL PAANOCBA3K U TEAEBUACHHA. PaarmoAoKarius.

DAEKTPOMATHUTHOE 3arpA3HEHHE OKPY/KAFOIIEH CPEABL

TexHIYECKHE YCTPONCTBA U IPAKTUYCCKOE IIPHUMEHCHIE: MY3BIKAABHbBIC HHCTPYMCHTEL, PAAAD,
pPaAHONPHUEMHIK, TeACBH30p, aHTeHHA, TeAedoH, CBY-meds, yApTpasBykOBas AMATHOCTHKA B
TEXHHKE M MCAULIIHC.

AemoHCTpanmw.

O0pasoBaHue U PaCIPOCTPAHEHUE IIOIIEPEIHBIX H IIPOAOABHBIX BOAH.

KoaebArormeecs TeAO KaK HCTOYHHK 3BYKA.

3aBUCHUMOCTD AAHMHBI BOAHBI OT YaCTOTBI KOACOAHUIA.

HabAroaeHue oTpaskeHNA U IPEAOMACHHSA MEXaHHYIECKIX BOAH.

Habaroaenue narepdeperimm n AUQPAKIIHE MEXaHUIECKAX BOAH.

AKyCTUYECKUH PE3OHAHC.

CBoiicTBa yABTPA3BYKa U €rO IIPUMEHCHHE.

HabaroaeHue cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C AMIIAUTYAOM M 9aCTOTOM KOACOAHHIA.
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MccaeroBanne CBOMCTB 9AEKTPOMATHUTHBIX BOAH: OTPaKEHUE, IIPEAOMACHHE, ITOAAPH3AIINA,
audpaxius, naTepdepeHITHA.

Ob6HnapykeHne HHPPAKPACHOTO U YABTPA(DHUOAECTOBOIO U3AYICHHUIH.

Yyuenmnueckui 3KCIIEpAMEHT, Aa00paTOPHEBIE pabOThI, IPAKTHKYM.

Msyuenue mapamMeTpoB 3ByKOBOI BOAHBL

MsygeHue pacrpoCTpaHeHHA 3BYKOBBIX BOAH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onruxa.

IIpAMoAnHEIIHOE PaCIIPOCTPAHEHHE CBETA B OAHOPOAHON cpeae. Ayu cBera. Touednsrin
HICTOYHUK CBETA.

Orpaxenne cBera. 3akoHB OTpaxeHusa csera. [locTpoeHme n300paeHUI B ITAOCKOM
sepkane. Cdhepudaeckue 3epkana.

IIperomaenme cBeta. 3aKOHBI IIPEAOMACHHA CBETa. AOCOAFOTHBIN ITOKA3aTEAD IIPEAOMACHUA.
OTHOCHTEABHBIH ITOKa3aTeAb IpeAOMAeHHA. [TOCTOAHCTBO YaCTOTHI CBETa M COOTHOIIEHHE AAMH
BOAH IIPH IIEPEXOAE MOHOXPOMATHIECKOIO CBETA YEPE3 IPAHMUILY PA3ACAA ABYX OIITHYCCKUX CPEA.

Xoa Aydeii B mpusme. Aucrepcus csera. CAOKHBIN cocTaB Oeaoro csera. Lser.

IToanoe BHYTpeHHEEe OTpaxeHne. [IpeACABHBIH yTOA IIOAHOTO BHYTPEHHETO OTPAKCHHA.

Cobuparorriue u  paccemBarolnue AMH3BL ToHkad Awmnsza. QPoxycHoe paccrosHne u
ONITHYECKasd CHAA TOHKOH AHMH3BL 3aBHCHMOCTh (POKYCHOIO PACCTOSHHA TOHKOH cdpepHdaecKoit
AMH3BI OT €€ TEOMETPHH U OTHOCHTEABHOTIO ITOKA32TEAS IIPEAOMACHIA.

dopmyAa TOHKOI AUH3BL YBEAUYECHUE, AABAEMOE AMH3O0H.

XOA AydYa, IPOIIEAIIIEIO AUH3Y IIOA IIPOU3BOABHBIM JTAOM K €€ IAABHOM OIITUYIECKOH OCH.
[TocTpoeHne M300paKEHUI TOYKH 1 OTPE3KA IIPAMOI B COOMPAIOIINX M PACCEHUBAIOIINX AHMH3AX I
X CHCTEMAX.

Onrmgeckue npudopsr. Paspermarormas crrocobHOCTS. ['Aa3 Kak omrrageckas CucTema.

[TpeAeAB! IPUMEHIMOCTH TEOMETPHYECKOMN OIITHKH.

Boanosas orrruxa. Muarepdepenua ceera. Korepenrneie ncrounuku. Y cAoBus HAOAFOACHHA
MAaKCHMYMOB U MHHHMYMOB B HHTEP(EPEHIINOHHON KapTUHE OT ABYX KOI'€PEHTHBIX MCTOYHHKOB.
[Tpumeps! kaaccHIecknX HHTEP(EPEHITHOHHBIX CXEM.

Audpaxnusa cera. Audpakinnonnas perérka. Y CAOBUE HAOAFOACHUA I'AABHBIX MAKCHMYMOB
IIPU AACHIN MOHOXPOMATHYECKOTO CBETA HA AN(PAKITHOHHYIO PEIIETKY.

[Toaspusarus cBeTa.

TexHUYecKHEe yCTPOMCTBA M TEXHOAOIMYCCKHE IIPOLECCHL OYKM, AyIIa, IICPUCKOIL,
doroamnmapar, MEKPOCKOII, IIPOEKIIHOHHBIA alIIapaT, IIPOCBETACHUE OIITHKN, BOAOKOHHAS OIITHKA,
AU PAKIINOHHAA PEIIETKA.

AemoHCTpanuw.

3aKOHBI OTPAKEHHUA CBETA.

MccaeproBanne IPEAOMACHHSA CBETA.

HabAroaeHue TOAHOTO BHYTpEHHETO oTpakeHns. MoAeAb CBETOBOAA.

MccaeaoBaHIE XOAQ CBETOBBIX ITYIKOB Y€PE3 IIAOCKOIAPAAACABHYIO IIAACTHHY U IIPU3MY.

MccaeaoBanne CBOMCTB H300PaKEHHUH B AMH32X.

MoaeAn MEHKPOCKOIIA, TEAECKOIIA.

Habaroaenue natepdepeHnm cBera.

HabAroAeHuE 1IBETOB TOHKUX ITAEHOK.

Habaroaerue Audpakiiuu cBera.

Msyuenne AUMPAKIIHOHHON PEIIETKM.

Habaroaerue AHQPaKITHOHHOTO CIIEKTPA.

Habaroaenue aucrepcun cera.

Habaroaenue rmoaspusanum cBera.

[Ipumenenne HOAIPOUAOB AASl H3YYICHUSA MEXAHIYECKUX HAIIPAKECHHUI.
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Yuenwyecknr 9KCIIEpHMEHT, AA00paTOpHBIE pabOThI, IPAKTHKYM.

M3mepenne m1oKa3aTeAs IIPEAOMACHHSA CTEKAQ.

MccaepoBanne 3aBUCHMOCTH (POKYCHOTO PACCTOSHHUA OT BEIECTBA (HA IIPUMEPE KUAKHX
AVIH3).

Mamepenne pOKYCHOTO pacCTOAHUA PACCEUBAIOIIIX ANH3,

IToAayuenne n3o0OpaxKeHuA B CHCTEME U3 IIAOCKOIO 3€PKAAd 1 AMH3EL

[ToAayuenne n3o0paKeHHA B CHCTEME U3 ABYX AMH3.

KoHcTpynposanue TeACCKOITMYECKHX CHCTEM.

Habaroaerue Andpakimn, nHTEp(EPEHIINH 1 TOAAPH3ALIIH CBETA.

Msydenne moAapu3annu cBeTa, OTPAKEHHOIO OT IIOBEPXHOCTH AUIACKTPHKA.

Msygenne naTepdEpEeHIIHN AA3€PHOTO U3AYICHHUA HA ABYX IIICAAX.

Habaroaenue aucrepcun.

Habaroaenue u nccaepoBanne AUPPAKIINOHHOTO CIIEKTPA.

M3mepenne AAMHBI CBETOBOM BOAHBL

[ToAayuenne criekTpa H3AYIEHHA CBETOAHOAA IIPU IIOMOIIN AUDPAKITHOHHON PEIIETKI.

Paszaea 6. OcHOBBI cHeIIAABHON TEOPUH OTHOCUTEABHOCTH.

I'pasnmel TPUMEHMMOCTH  KAACCHYIECKOM MeXaHHKH. [locTyAaTsl crmermmaApHOM Teopnu
OTHOCHTEABHOCTH.

[IpocrpancTBeHHO-BpeMeHHON — muTepBaA.  IIpeoOpasoanma  Aopenma.  Ycaopue
HpUIHHHOCTH. OTHOCHTEABHOCTh OAHOBPEMEHHOCTH. 3aMEAAECHHE BPEMEHH W  COKpAIICHHE
AAUHEL.

DHeprus U UMITyAbC PEAATHBUCTCKON YaCTHUIIBL.

CBSI3p MACCHI C 9HEPIUEI M UMIIYABCOM PEASTUBHUCTCKON YaCTUIIBL. DHEPIUA ITOKOA.

Texuudeckue ycTpPOWCTBA M TEXHOAOTHMYECKHE IIPOILECCHL CIYTHHKOBBIE IIPHUEMHHKH,
YVCKOPUTEAN 3APSKEHHBIX YACTHII.

Vdaenndeckuil skCIIepuMeHT, AADOPATOPHBIE PAOOTHI, IIPAKTHKYM.

OmnpeaeAeHne HMIYABCA M SHEPIUU PEAATHBHCTCKHX dwacTHIl (110 dororpadpuam TpekoB
3aPAKEHHBIX YACTUIl B MATHUTHOM IIOAE).

Pasaea 7. KBanroBasa ¢pusuka.

Tema 1. KoprycKyAapHO-BOAHOBOH AYAAH3M.

PaBHOBECHOE TEITAOBOE H3AyUEHHE (M3AYICHHIE ADCOAIOTHO YEPHOIO TEAR). 3AKOH CMEIIECHUA
Buma. I'mmoresa ITaamka o kBanTax.

®oronbl. DHEPrus U UMITyAbC (POTOHA.

®oroaddexr. Omprrer A. I'. Croaeroa. 3akonsr dorosaddexra. VpaBuenne DHHINTEHHA
Aanst poroadpexra. «Kpacnad rpanumna» poroaddexra.

AasaeHne cBera (B 9aCTHOCTH, AABACHHE CBETA HA A0COAIOTHO IHOTAOIIAIOIIYIO B AOCOAIOTHO
otpaxaroriyro nosepxaocts). Omerrer [1. H. AebGeaesa.

Boanosble cBoiictBa wactuim. Boamsr Ae bBporiaa. Aamma BoAHBI Ae DBpoiiaf u pasmepst
ODAACTH AOKAAMBAIINN ABITKYILCHCA 9acTULEL. KOPIyCKyAfpHO-BOAHOBOH Ayasusm. Amdpaxius
9AEKTPOHOB Ha KPHUCTAAAAX.

Crennduka nsmepenuii 8 mukpomupe. CootHorenus Heonpeaeréunocreii I'efizenOepra.

TexHuYecKHe yCTPOHCTBA M TEXHOAOTHYECKHE IIPOIIECCHL CIEKTPOMETP, (POTOIAEMEHT,
dOoTOAATINK, TYHHEABHBIH MHKPOCKOIL, COAHEYHAS OaTapes, CBETOAHOA.

AemMoHCTpanum.

DPoToaddeKT HA YCTAHOBKE C IIMHKOBOH IIAACTHHOM.

MccaeaoBanne 3akoHOB BHerHero poroaddekra.

MccaeaoBaHne 3aBHCHMOCTH COIIPOTUBACHHSA ITOAYIIPOBOAHHUKOB OT OCBEIIEHHOCTH.

CBeTOAHOA.

CoAneunas Oarapes.
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Yyuenmnueckui 3KCrIEpAMEHT, AA00paTOPHEIE pabOThI, IPAKTHKYM.

HccaepoBanne hoTopesucropa.

Mamepenne nocrosanoi [1aanka Ha ocHOBE nccaeaoBarus poroadpdexra.

MccaeproBanne 3aBUCHMOCTH CHABI TOKA YEPE3 CBETOAUOA OT HAITPAKCHIA.

Tema 2. Dusnka aroma.

OmBITH IO HCCACAOBAHUIO cTpoeHusA atoma. [1aanerapnas moaeas atoma Pesepdopaa.

[Toctyaarer bopa. M3aayuenne m moraormienne pOTOHOB IIPH IIEPEXOAEC aTOMAa C OAHOIO
YPOBHSA 3HEPTHHU Ha APYTOIL.

Buasr crrektpos. Criektp ypoBHEH SHEPIUH aTOMA BOAOPOAA.

CrioHTaHHOE M BEIHY/KACHHOE U3AyUEHHE cBeTa. /\asep.

Texuudeckne yCTPOWCTBA M TEXHOAOTHYECKHE IIPOIIECCHI:  CIIEKTPAABHBIH — aHAAN3
(CIIEKTPOCKOII), Aa3ep, KBAHTOBBIH KOMITBIOTED.

AemoHCTpanuw.

Moaeasn ombrra Pezepdopaa.

HabAroAeHuE AMHEHYATHIX CIIEKTPOB.

YCTpOMCTBO U ACUCTBHE CIETINKA HOHU3UPYIOINX YACTHUII.

OmnpeaereHne AAMHBI BOAHBI AA3€PHOTO H3AYICHUA.

Yyuennueckui 3KCIIEpAMEHT, AA00paTOPHBIE pabOThI, IPAKTHKYM.

HabAroaeHue AHHEHYIATOTO CIEKTPA.

MccaeproBanne cHeKkTpa paspekeHHOIO aTOMAPHOIO BOAOPOAA U H3MEPEHHE ITOCTOSHHOM
Puabepra.

Tema 3. Pusuka aTOMHOIO FAPA H 3IA€MEHTAPHBIX YACTHII.

Hyxaonnaa moaeab aapa I'erisenOepra—lBanenko. 3apsa sapa. MaccoBoe dwmcAo sAApa.
Wzorommr.

PaamoaktuBHOCTE. AAb(ha-pacimaA. DACKTPOHHBIA M ITO3UTPOHHBIA Ocra-pacmaA. I'amma-
H3AYYEHUE.

3aKOH pPAaAHOAKTUBHOIO paciiapd. PaAmoakTwBHBIE H3O0TOIE B 1pupoase. CBoricTsa
HOHU3UPYIOIIEro U3AydeHud. BAMAHIE paAMOAKTHBHOCTH HA KUBBIE OPraHH3MBL FcrecTBeHHBIN
don nzayuenud. Aosumerpus.

DHeprus CBA3M HYKAOHOB B AApe. SaepHbie cuabl AedekT MacCEL Sapa.

SAneprsre peakimu. Aeaerue u cuuTes Aaep. SAepabie peakroper. [TpobaeMer yrrpaBagemMoro
TEPMOSIACPHOIO CHHTE3a. DKOAOTHYECKUE ACIIEKTHI PAa3BUTHSA AACPHOMN SHEPIETHUKI.

MeTOABI perucTparui ¥ UCCACAOBAHMA SAEMEHTAPHBIX YACTHII.

dyaaaMEHTAABHBIE B3aUMOAEHCTBHUA. bBapuoHbI, Me30HBI U AenTOHBL IIpeacraBaeHme o
CranpaprHO# MoAeAn. KBapK-TAFOOHHAS MOAEAB AAPOHOB.

®usnka 3a npeacaamu CraHAapTHON MOAeAH. TEéMHaA MaTepua u TEMHAS SHEPIUA.

Eauucrso (pnanecxof/i KapTUHBI MUPA.

TexHuueckne yCTPOMCTBA M TEXHOAOIMYECKHE IIPOIIECCHI: AO3UMETP, Kamepa Buabcona,
AAEPHBII PEAKTOP, TEPMOAAEPHBIH PEaKTOpP, aTOMHAA OOMOA, MATHUTHO-PE30OHAHCHAA TOMOIpadusl.

Yuenmueckui 3KCIIEpUMEHT, AA00paTOPHEBIE paOOTHI, IPAKTHKYM.

MccaeaoBanne TpekoB gacTuil (1o roToBeiM potorpadusm).

HMccaeproBanne paAmOaKTHBHOIO (DOHA C UCIOAB30BAHUEM AO3UMETPA.

Msydaenue mmoraoreHus OeTa-9aCTUIl aAFOMITHIEM.

Paszaea 8. DaeMeHTBI aCTPOHOMUY U ACTPO(PUIUKH.

Oransl pazButusa acrpoHomun. [IpukaaaHOe B MHPOBO33pEHUYECKOE 3HAYEHIE aCTPOHOMUM.
[IpumennMOCTD 3aKOHOB (PU3UKU AASL OOBACHEHUA IIPUPOABI KOCMHYECKHX OOBEKTOB.

MeTOABI  ACTPOHOMHYECKHX  HCCACAOBAHHMHA. COBPEMEHHBIE —ONTHYECKHE TEAECKOIIHL,
PAAHOTEAECKOIIBI, BHEATMOC(EPHAA ACTPOHOMUH.

Bua 3Bésanoro meba. CosBesans, ApKHE 3BESABL, ITAAHETEL, HX BUAUMOE ABHKCHIIC.
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CoAneunas cucrema.

Coanne. Coaneunas aktuBHOCTb. Mcrounuk suepruu CoAHIIA U 3BE3A.

3BE3ABL, X OCHOBHBIC XAPAKTEPUCTUKA. AmMarpaMma «CIEKTPAABHBI KAACC — CBETHMOCTBY.
3BE3ABI TAABHOHW ITOCACAOBATEABHOCTH. 3ABUCHMOCTH «MACCA — CBETHMOCTB» AASl 3BE3A TAABHOM
IIOCACAOBATEABHOCTH.  BHyrpennee crpoenme  3BE3A. COBpPEMEHHBIE — IIPEACTABACHUA O
IIPOUCXOKAECHNN 1 3BOAIOIINN COAHITA 1 3BE3A. DTAIIBI JKU3HU 3BE3A.

Maeunstit [lyrs — mama 'anakruka. [loaoxenne u aBmxenne Coanna B l'arakruke. Twurrer
raAakTuk. PaanoranakTuxy u kBazapsl. UEpHbIE ABIPBI B IAPAX TAAAKTHK.

Bceaennas. Pacmmpenune Beeaenmoit. 3akon Xa00aa. PasOeramme rasaktux. Teopus
Boasmoro B3prBa. PeankroBoe uzaygenmue.

Macrrrabnas crpykrypa Beeaennoit. Meraraakruxa.

Heperméansie mpoOAeMBI aCTPOHOMUU.

Yuennueckre HAOAFOACHHA.

HabAroaeHusA 3BE3AHOrO HeOA HEBOOPYKEHHBIM IAA30M C UCIOAB3OBAHHEM KOMIIBIOTEPHBIX
IIPHAOKEHHH AAfl OIIPEACACHUA ITOAOKEHUA HEOECHBIX OOBEKTOB HA KOHKPETHYIO AQTy: OCHOBHBIC
cosBespusa CeBepPHOrO MOAyIIAPHA U APKHE 3BEABL

HabAroaeHus B Teaeckorr AyHEI, IIAAHET, TYMAHHOCTECH 1 3BE3AHBIX CKOIIACHHI.

Du3udecKuil IPaAKTUKYM.

Crroco6br m3mepenna (QU3NIECKUX BEAUYHH C HMCIIOAB3OBAHHEM aHAAOTOBBIX M IH(POBBIX
H3MEPUTEABHBIX ~IPHOOPOB M KOMIIBIOTEPHBIX  AATIHKOBBIX ~ CHCTEM. AOCOAIOTHBIE U
OTHOCHTEABHBIE ITOIPEITHOCTY U3MepPeHUH (pusmueckux BeAnarH. OIeHKa IPAHHII IIOIPEITHOCTEH.

[IpoBeaeHne KOCBEHHBIX M3MEPEHHI, MCCACAOBAHUN 3aBUCHUMOCTEH (PH3UYECKUX BEAMYNH,
IIPOBEPKA IPEAAOKEHHBIX THIIOTE3 (BBIOOp M3 PabOT, ONMCAHHBIX B TEMATHYCCKUAX PA3ACAAX
«Y9IEHUYECKHH 9KCIIEPUMEHT, AADOPATOPHEIC PAOOTHL, IIPAKTIKYMY).

O06o06mmaroree moBTOpPEHNE.

O0o0IIenne U CHCTEMATU3AINA COAEPKAHUA PA3ACAOB Kypca «Mexanuka», «MoAekyadpHas
dusuKa 1 TEPMOAHHAMUKAY, «DAEKTPOAMHAMEIKA», «KoAaeOanua i BOAHBD, «OCHOBBI CIEITHAABHOM
TEOPHHU OTHOCUTEABHOCTI, «KBaHTOBAsA (hU3nKay, «IAEMEHTH ACTPOHOMHUH H ACTPOMU3UKI».

Poap ¢usukn #u acTpOHOMHUH B 9KOHOMHYECKOH, TEXHOAOTMYECKOM, COINMAABHOH U
aTHYeCcKON cepax ACATEABHOCTH YE€AOBEKA, POAb U MECTO (DU3HUKH U aCTPOHOMUHU B COBPEMEHHOIT
HAYYHOM KapTHHE MHpA, 3HAYEHHE OIIMCATEABHOM, CHCTEMATH3UPYIOIIEH, OOBACHHTEABHOM W
IIPOTHOCTUYECKON (PYyHKIMH (PU3NYIECKON TEOPHH, POAb (PU3MYIECKOIl Teopun B (POPMUPOBAHNI
IIPEACTABACHHH O (DU3MYECKON KapTHHE MUpPA, MECTO (DU3MYECKOW KaPTUHBI MHpPa B OOIIEM PAAY
COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX IIPEACTABACHHI O IIPHPOAE.

MesxnpeAMeTHBIE CBA3H.

Msyuenne kypca dpusuku yrayoséuuoro ypoHsa B 11 kaacce ocyrmectBagercs ¢ ydaérom
COACP/KATEABHBIX MEKIIPEAMETHEIX CBA3EH C KYPCAMHU MATEMATHKH, OMOAOIUH, XHMUH, reorpadpun u
TEXHOAOTHH.

Mes>xnpeamerHbIe TOHATHA, CBA3AHHBIE C H3YICHHEM METOAOB HAYYHOIO ITO3HAHHA:
ABACHHE, HAy4HBIA (pakT, Trumoresa, (pU3MYeckas BEAHYMHA, 3aKOH, TEOpHs, HaOAIOACHHE,
9KCIIEPUMEHT, MOACAHPOBAHUE, MOAEAb, U3MEPEHUE, IIOIPEIITHOCTH H3MEPEHUI, U3MEPUTEABHbIC
pubopHL, nudposad Aadboparopus.

Maremarnka: pereHue CHCTEMBI ypaBHEHUN. TpuroHomerpudeckue (OYHKINMA: CHHYC,
KOCHHYC, TAHIE€HC, KOTAHICHC, OCHOBHOE TPHIOHOMETPUYECKOE TOKAECTBO. Bexroper m ux
IIPOCKIINU HAa OCH KOOPAHMHAT, CAOKEHHE BEKTOPOB. [IpOM3BOAHBIE 9ACMEHTAPHBIX (DYHKITHI.
[IpusHaku moAOOHA TPEYTOABHUKOB, OIIPEACACHHUE IIAOIIAAN ITAOCKUX (DUTYP U OOBEMA TEA.

Brosorns: >nexTprudeckue BACHHUSA B JKUBOM IIPUPOAE, KOACOATEABHBIE ABIKECHHUA B JKHUBOM
IIPUPOAE, 9KOAOTMYECKHE PHUCKHA IIPU IIPOU3BOACTBE IAECKTPOIHEPIUH, IACKTPOMATHHUTHOE
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3arpA3SHEHUE OKPY/KAIOIIEH CPEABL, YABTPA3BYKOBAsA AHATHOCTHKA B MEAUIINHE, OIITHYECKHIE ABACHUSA
B JKUBOW IIPHUPOAE.

Xumus. crpoeHne aTOMOB U MOAEKYA, KPUCTAAAUYECKAS CTPYKTYPA TBEPABIX TEA, MEXAHU3MBI
00pa3OBaHUA KPUCTAAAMYECKON PEIIETKH, CIIEKTPAABHBIN aHAAHS.

T'eorpagpus. marHuTHBIE TIOAIOCA 3EMAH, 3aACKH MATHUTHBIX PyA, POTOCHEMKA 3EMHOIT
IIOBEPXHOCTH, ceficmorpad.

TexHOAOrHA. TIPUMEHECHHE ITOCTOSHHBIX MArHHUTOB, SACKTPOMATHUTOB, 9ACKTPOABHIATEAD
SAxobu, TeHepaTOp IEPEMEHHOTO TOKA, MHAYKIMOHHAs II€Yb, AHHHH 39ACKTPOIEPEAAd,
3AEKTPOABUTATEADB, PaAap, PAAHMOIPHEMHUK, TEACBU30p, aHTeHHa, TeAedon, CBY-meus,
VABTPa3BYKOBas AHATHOCTHKA B TEXHUKE, IIPOCKITHOHHBIIN aIllIapaT, BOAOKOHHAS OIITHKA, COAHEYHASA
Oarapes, CIIyTHHKOBBIC IIPUEMHIKH, ACPHAS 9HEPTETUKA H 9KOAOTMYECKHE ACIICKTHI €€ Pa3BUTHI.

[TAAHVUPVEMBIE PE3VABTATBI OCBOEHWA TIPOI'PAMMBI T10 O®M3MKE HA
VPOBHE CPEAHET'O OBIIEI'O OBPASOBAHMAAMYHOCTHBIE PE3VABTATBI

AMUHOCTHBIE PE3YABTATBI
AMYHOCTHBIE PE3yABTATBI OCBOCHHA YIeOHOrO Ipeamera «Pusmka» AOAKHBI OTPAKATH
TOTOBHOCTb H CIIOCOOHOCTH OOYYAFOIIMXCA PYKOBOACTBOBATHCA CHOPMHPOBAHHON BHYTPEHHEMH
ITO3UIIIENl AMIHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTAIN, ITO3UTHBHBIX BHYTPEHHIX YOEKACHHH,
COOTBETCTBYFOIIHIX TPAAUIIMOHHBIM IIEHHOCTAM POCCHICKOIO OOIIECTBA, PACIITUPEHNE KU3HEHHOTO
OIIBITA U OIBITA ACATEABHOCTH B IIPOIIECCE PEAAM3ZAIINN OCHOBHBIX HAIIPABACHUI BOCIHTATEABHOI
AEATEABHOCTH, B TOM YHCAE B YACTH:
TPA’KAQHCKOT'O BOCITUTAHUA:
¢ chOPMHPOBAHHOCTD TPAKAAHCKOH IIO3HUIIMH OOYYIAIOIIETrOCs KaK AKTHBHOTO I OTBETCTBEHHOTO
YAEHA POCCHICKOIO OOIIECTBA;
® [PUHATHE TPAAULIMOHHBIX OOIIEYCAOBEUECKUX TIYMAHHCTHYCCKUX M ACMOKPATHYCCKUX
ILIEHHOCTEH;
® TOTOBHOCTH BECTH COBMECTHVIO ACATEABHOCTH B HHTEPECAX IPAKAAHCKOIO OOIIECTBA,
YYIaCTBOBATH B CAMOYIIPABACHHH B OOPa30BATEABHON OPraHU3AIIIH;
® yMEHHE B3aUMOACHCTBOBATH C COITMAABHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX (DYHKIIUAMU
M HA3HAYECHHUEM;
® TOTOBHOCTB K I'YMAHUTAPHON U BOAOHTEPCKON AEATEABHOCTH.
IATPUOTHYIECKOI'0 BOCIIMTAHIA:
¢  chOPMHPOBAHHOCTD POCCUNCKON IPAKAAHCKON HACHTHIHOCTH, ITATPUOTH3MA;
® [ICHHOCTHOE OTHOIIIEHHE K TOCYAAPCTBEHHBIM CHMBOAAM, AOCTHZKEHHAM POCCUHCKHX YIEHBIX B
obAacTH (DU3UKU U TEXHUKE.
AYXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHM:

¢  cdOpPMHPOBAHHOCTH HPABCTBEHHOIO CO3HAHMSA, STHYECKOTO ITOBEACHN;

®  CIIOCOOHOCTH OIEHUBATH CHTYAIIMIO U IIPUHHUMATH OCO3HAHHBIC PEIICHHA, OPUEHTUPYACh Ha
MOPAABHO-HPABCTBEHHBIE HOPMBI H IIEHHOCTH, B TOM YHCAE B ACATEABHOCTH YIEHOIO;

® OCO3HAHHE AUYHOTO BKA2AA B IIOCTPOECHHE YCTOMYUBOIO OYAYIIIETO.

3CTETUYECKOr0 BOCITMTAHMA:

® OSCTETUYECKOE OTHOINEHHUE K MHUPY, BKAFOYAS ICTETHKY HAYIHOIO TBOPYECTBA, IIPUCYILIEIO
dusugeckoit Hayke.

TPYAOBOT'O BOCIIMTAHUA:
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HMHTEPEC K PasANYHBIM cpepam PO eCCHOHAABHON ACATEABHOCTH, B TOM YHCAC CBA3AHHBIM C
pHU3HKON M TEXHUKON, YMEHHE COBEPIIATH OCO3HAHHBIH BBIOOP OyAyIerd mpodeccHu u
PEAAH30BBIBATE COOCTBEHHBIC KI3HCHHbIC IIAAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOPAa30BAHHUIO U CAMOOOPA3OBAHUIO B 00AACTH (DU3HKH Ha
IIPOTSIKCHUN BCEH JKU3H.

IKOAOTHYCCKOIO BOCIIMTAHMA:

cpOpPMHPOBAHHOCTD  9KOAOIMYECKOM  KYABTYPEI, OCO3HaHHE TAODAABHOIO — Xapakrepa
9KOAOTHYECKUX ITPOOAEM;

IIAAHHPOBAHUE U OCYILIECTBACHUE ACHCTBUM B OKPY/KAOIIIEH CpeAe Ha OCHOBE 3HAHHA ITEAEH
YCTOHMYIHBOTO PAa3BUTHA YEAOBEUECTBA;

PACIIIIPEHNE OIBITA ACATEABHOCTH 3KOAOTHYECKOH HAIIPAaBACHHOCTH HA OCHOBE MMEIOIITUXCS

3HAHUH 110 (DUBHKE.

OECHHOCTHU HAYYHOTI'O ITO3HAHMA:

cpOpPMUPOBAHHOCTD MHPOBO33PEHMUA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
dusnuecKon HayKH;

OCO3HAHHUE I[CHHOCTH HAyIHOH AEATEABHOCTH, TOTOBHOCTH B IIPOIleCCe M3ydeHNA (DH3UKH
OCYIIIECTBAATD IIPOCKTHYIO M HCCACAOBATEABCKYIO ACATEABHOCTD HHAUBHAYAABHO H B TPYIIIIC.

METAITPEAMETHBIE PE3YABTATDI

ITosnaBaTeApHEIE yHUBEpPCAABHEIEC yUeOHbBIE ACHICTBHA

Ba3oBrbIe Aornueckue A€MCTBHA:

CaMOCTOATEABHO (pOpMyAI/IpOBaTb 48 aKTyaAI/ISI/IpOBaTb HpO6A€My, paCCManI/IBaTb eé
BCCCTOpOHHC;

OIIPCACAATD HNCAN ACATCAPHOCTH, 3aAaBATh IIAPAMCETPHI 1 KPUTCPHUH UX AOCTHIKCHUS,

BBIABAATH 3AKOHOMEPHOCTH 1 IPOTHUBOPCYNA B PACCMATPHUBACMBIX (1)I/ISI/I‘I€CKI/IX ABACHHAX,

pa3pa6aTbIB21Tb ITAQH pCU_ICHI/IH HpO6A€MI)I C y‘IéTOM aHaAM3a HUMCIOIITHUXCA M?lTCpI/IaAI)HbIX %8
HCMaTCpI/IaABHbIX pecypcom

BHOCHTB KOPPCKTHUBBI B ACATCABHOCTD, OICHHBATH COOTBCTCTBHC PE3YABTATOB IICASM,
OIICHUBATH pI/ICKI/I HOCACACTBHfI ACATEABHOCTH,

KOOPDAHMHHPOBATb M BBIIOAHATH PaOOTy B  YCAOBHAX PEAABHOIO, BHPTYaABHOIO U
KOMOMHHPOBAHHOTO B3aUMOACHCTBUA;

pa3BI/IBaTb eraTI/IBHoe MBIILITACHHC HpI/I pCLHCHI/II/I KM3HCHHBIX HPO6ACM.

BasoBrIe nccaepoBareAbCKIE ACHCTBHA:

BAGACTH HAYIHOI TEPMHUHOAOTHEH, KAFOUEBBIMHU IOHATUAMH H METOAAMHU (PHU3NYECKON HAYKH;
BAGACTh HABBIKAMH yIEOHO-MCCAEGAOBATEABCKOH M IIPOEKTHOW AEATEABHOCTH B OOAACTH
du3NKN, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOATEABHOMY ITOHMCKY METOAOB PEIICHHSA
3aA29 (PU3UIECKOTO COACPIKAHUA, IPUMEHEHUIO PA3AYHBIX METOAOB ITO3HAHUS;

BAAACTh BHAAMH AEATEABHOCTH IIO IIOAYYEHHUIO HOBOIO 3HAHUA, €r0 MHIEPIPETAIINN,
IIPeOOPA3OBAHUIO M IIPHUMEHEHHIO B PA3ANYHBIX YIEOHBIX CHTYAI[UAX, B TOM UHCAE IIPU
CO3AAQHNHN YIEOHBIX IIPOEKTOB B 00AACTH (PU3HUKH;

BBIABAATH IIPUINHHO-CACACTBCHHBIE CBA3H U AKTYAAH3HPOBATH 3aA29Y, BEIABUTATH THIIOTE3Y €€
peIeHns, HAaXOAUTb APTYMEHTEI AAfl AOKA32TEABCTBA CBOUX YTBEPKACHHIH, 3aAaBATD ITaPAMETPHI
U KPUTEPUN PEIICHUS;

AHAAM3HUPOBATH IIOAYYEHHBIE B XOAC PEIICHUSA 3aAA9H PE3YABTATHI, KPUTHIECKH OIEHUBATD MX
AOCTOBEPHOCTD, IIPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCAOBHAX;
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CTaBUTh U (DOPMYAHPOBATH COOCTBEHHBIE 3aAAYH B OOPA30BATEABHOM ACATEABHOCTH, B TOM

YHCAC IIPU U3YICHUN (PUSHKI;

AABATH OILICHKY HOBBIM CHTYAIHAM, OLCHHBATH IIPHOOPETEHHBIH OIIBIT;

YMETb IIEPEHOCHUTH 3HAHHA 10 (PU3NKE B IPAKTHYECKYIO OOAACTD KU3HEACATEABHOCTH;
YMETh HHTEIPUPOBATH 3HAHHUA U3 PA3HBIX IIPEAMETHBIX OOAACTEH;

BBIABUTATH HOBBIC HACH, IIPEAAATATh OPUTMHAABHBIC IIOAXOABI U PEIICHIS;

CTaBUTH HpO6ACMI)I I 3aAa9H, AOITYCKAXOIIIIC aAI)TepHaTI/IBHI)IC PpemIcHMA.

Pabora c uadgopmanueii:

BAQACTh HABBIKAMU ITOAyYeHHSA HMHAOPMAIUN (PU3NUECKOIO COACPKAHHUA U3 HCTOYHHUKOB
Pa3HBIX THIOB, CAMOCTOATEABHO OCYIIECTBAATH ITIOMCK, AHAAU3, CHCTEMATH3AIUIO M
HMHTEPIPETAIIIO HH(MPOPMAIIUN PA3SAMIHBIX BUAOB B (DOPM ITPEACTABACHHS;

OIICHUBATh AOCTOBEPHOCTH MH(OPMAIINL;

HCIIOAB30BATh CPEACTBA HH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBEIX TEXHOAOIMH B PEIIEHUN
KOTHHTUBHBIX, KOMMYHUKATUBHBIX 1 OPraHU3AIIMOHHBEIX 3aAa9Y C COOAFOACHHEM TPEeOOBAHHI
5PrOHOMUKH, TEXHUKH O€30IIaCHOCTH, TUTHUEHBI, PECYPCOCOEPEKEHUA, IIPABOBBIX U STHIECKIX
HOPM, HOPM HH(POPMAITTOHHON OE30ITaCHOCTH;

CO3AABATh TEKCTHl (DHU3UIECKOIO COACPKAHMA B PA3AHYHBIX (POPMATAX C YIETOM HA3ZHAYCHHA
nHGOPMALINN U IIEAEBOM AYAUTOPHH, BHIOMpas OITHMAABHYIO (DOPMY IIPEACTABACHUA U
BU3yAAU3AINN.

KoMMyHUKAaTHBHEIE YHUBEPCAABHBIE YUeOHbBIE ACHICTBHA:

OCYIIECTBAATH OOIIIEHNE Ha YPOKaX (DU3UKUA U BO BHEYPOYHOM ACATEABHOCTH;

PACIIO3HABATH IIPEAITIOCBIAKA KOH(DAUKTHBIX CHTYAIINH U CMATYaTh KOH(AUKTHI;

Pa3BEPHYTO M AOTHYIHO M3AATATH CBOIO TOUKY 3PEHNA C UCITOAB30BAHUEM A3BIKOBBIX CPEACTB;
IIOHUMATbh U UCIIOAB30BATH IIPEUMYIIECTBA KOMAHAHON 1 HHAUBHAYAABHOH PaOOTEI;

BBIOMPATD TEMATHKy H MCETOABI COBMECTHBIX ACHCTBHH C y4ETOM OOIMHX HHTEPECOB U
BO3MOKHOCTEH KaKAOTO YACHA KOAACKTHBA;

IIPUHUMATH IIEAW COBMECTHOHM AEATEABHOCTH, OPTaHMU3OBBIBATE U KOOPAMHHPOBATH ACHCTBHUA
o €€ AOCTHKEHHIO: COCIABAATH ITAAH AEUCTBHIL, PACIPEAECAATH POAHM C YIETOM MHEHHI
YIaCTHHKOB, OOCY’KAQTh PE3YABTATHI COBMECTHOI PabOTHI;

OIICHUBATH KA9ECTBO CBOETO BKAAAA M KAKAOTO YYACTHHKA KOMAHABI B OOIIHUI PE3YABTAT IIO
Pa3pabOTAHHBIM KPUTEPHUAM;

IIPEAAATATh HOBBIE ITPOEKTHI, OIIEHMBATH HAEH C TO3WITUM HOBH3HBEI, OPHUTHHAABHOCTH,
IPAKTHIECKON 3HAYUMOCTH;

OCYIIIECTBAATH TTO3UTHBHOE CTPATETHIECKOE ITOBEACHUE B PA3AHYHBIX CHTYAITHAX, ITPOABAATD
TBOPYECTBO U BOOOPaKEHNE, OBITh HHUIINATHBHBIM.

PeryasaTuBHEBIE yHUBEPCAABHBIE YU€OHBIE ACHICTBHA

CamoopraHusanms:

CAMOCTOSATEABHO OCVIICCIBAATD IIO3HABATCABPHYIO ACATCABHOCTD B obaactu (pI/ISI/IKI/I 54
aCTpOHOMI/II/I, BBIABAATDH HpO6A€MI)I, CTaBUTHb N CbOpMyAI/IpOBaTI) coDCTBEHHBIE 3aAAY9H,

CAMOCTOATEABHO COCTABAATH ITAQH PEIIEHHA PACYETHBIX M KAYECTBEHHBIX 32Aa4, ITAAH
BBILIOAHEHHSA IIPAKTUYECKOH pPaOOTBI C yY€TOM HMEIOIMHUXCA PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U ITPEATIOYTECHHH;

AaBaTb OIICHKY HOBBIM CHUTYaIIHAM;
pacmmpﬂm paMKI/I y"IC6HOFO HpeAMCTa Ha OCHOBE AMYHBIX HpCAHO‘{TCHI/IfI;

ACAATh OCO3HAHHBIA BBIOOP, aApPIyMEHTHPOBATH €ro, Oparh Ha ceOA OTBETCTBEHHOCTH 32
pEIIIEHUE;
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OILICHUBATD IIPHOOPETEHHBIH OIIBIT;

C0cOoOCTBOBATh (DOPMHUPOBAHUIO U IIPOABACHHIO SPYAULIUN B 00AACTH (PU3HUKH, IIOCTOAHHO
IIOBBIIIIATH CBOI OOPa30BATEABHBIN U KYABTYPHBIN YPOBCHb.

CaMOKOHTpOAI), SMOHHOHaABHBIﬁ HHTCAACKT:

AaBaTb OIICHKY HOBBIM CHTYaIlUAM, BHOCHTB KOPPCKTHUBBEI B ACATCABHOCTb, OIICHUBATH
COOTBETCTBHC PE3YABTATOB LICAAM;

BAAACTH HaBBIKAMM ITO3HABATEABHON pC(bACKCI/II/I KaK OCO3HaHHA COBEPIIIACMBIX ACﬁCTBHﬁ 48
MBICAUTCABHBIX IIPOIECCOB, UX PE3YABPTATOB 1 OCHOBaHI/IfI;

HCIIOAB30BATH IIPUEMEI PEDAEKCHI AASL OTIEHKH CHTYAIIHH, BHIOOPA BEPHOTO PEITICHIIS;
YMETDH OLIEHUBATH PUCKHA M CBOEBPEMEHHO IIPUHAMATDH PENIEHUA IO NX CHIGKEHHIO;
OPUHUMATD MOTHABH ¥ APTYMEHTHI ADYTHX IIPHA AHAAHU3E PE3YABTATOB AEATEABHOCTH;
IIPUHUMATD CeOs, IIOHIMAfs CBOX HEAOCTATKH M AOCTOMHCTBA;

IPUHUMATD MOTHABH ¥ APTYMEHTHI ADYTHX IIPHA AHAAHU3E PE3YABTATOB AEATEABHOCTH;

IIPU3HABATH CBOE IPABO U IIPABO APYTHX Ha OITHOKH.

B IIponecce AOCTHKCHISA AMIHOCTHBIX PE3YABPTATOB OCBOCHMS IIPOIPAMMEI I10 (bI/ISI/IKC AASL yPOBHS

CpCAHCFO O6H_[CFO O6paSOBaHI/IH y o6yqa}on_mxc;[ COBCPH_ICHCTBYCTCH SMOHHOHaAbeIfI HHTEAACKT,

IIPEATIOAATAFOIITIIT C(popMHpOBaHHocn):

CAMOCO3HAHUSA, BKAIOYAIOIIEIO CIIOCOOHOCTh IMOHHUMATH CBOE 3MOIIMOHAABHOE COCTOSHUE,
BUACTD HAIIPABACHUA PA3BUTHA COOCTBEHHOH 3MOITHOHAABHOH C(pephl, OBITH YBEPEHHBIM B
cebe;

CAMOPETyAUPOBAHUSA, BKAFOYAIOIIETO CAMOKOHTPOAD, YMEHHE IIPUHUMATD OTBETCTBEHHOCTD 34
CBOE IIOBEAEHUE, CIIOCOOHOCTD AAAIITHPOBATHCH K SMOIIMOHAABHBIM U3MEHEHUAM H IIPOABAATH
IT'HOKOCTB, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKAIOYAIOINEH CTPEMACHHE K AOCTHKEHHIO IIEAM H  YCIIEXY,
OIITHMH3M, HHUIIHATUBHOCTD, YMEHHE ACHCTBOBATH, HCXOASl U3 CBOUX BO3MOKHOCTEH;
SMITATHH, BKAFOYAIOIIEH CIIOCOOHOCTh IIOHHUMATh 3MOIMOHAABHOE COCTOSHHE APYIUX,
VIUTBIBATH €rO IIPU  OCYIIECTBAGHHM OOILNEHHUA, CIIOCOOHOCTb K COYYBCTBHIO U
COIIEPEKUBAHUIO;

COIMAABHBEIX HABBIKOB, BKAIOYAIOINUX CIIOCOOHOCTH BBICTPAUBATH OTHOIIEHHA C APYIHMHU

AFOABMU, 3a00THTBCA, IIPOABAATD HHTEPEC U PA3PEIIATh KOH(MAUKTEL

[MPEAMETHBIE PE3VABTATEI

K konny oOydenusa B 10 Kaacce IpeAMETHBIE PE3YABTATHI Ha YIAYOAEHHOM YPOBHE AOAKHBI

OTpaKaTh CPOPMHPOBAHHOCTD § OOYIAFOIIUXCA YMEHHIL:

IIOHUMATD POAb (DU3UKU B S9KOHOMUYECKOH, TEXHOAOIMIECKOH, 9KOAOTHYECKOM, COIIMAABHOM
U 9THYECKOH cdepax AEATEABHOCTH YEAOBEKA, POAb U MECTO (PU3HMKH B COBPEMEHHOIT
HAyYHOH KapTHHE MUpPA, 3HAYCHHE OINCATEABHON, CHCTEMATH3UPYIOIEH, OOBACHUTEABHON 1
IIPOTHOCTHYECKON (PyHKIUN (DU3UIECKON TEOPUH — MEXAHHKH, MOACKYAAPHON (DH3UKH U
TEPMOAMHAMHKH, POAb (DHU3UYIECKOH TeopuH B (DOPMHPOBAHHUU IIPEACTABACHHH O
dusugecKoll KapTHHE MHUPa;

Pa3AHYATh YCAOBHA IIPUMEHHUMOCTH MOACACH (DHU3HYECKHX TEA M IIPOIIECCOB (ABACHHIA):
MHEPIIMAABHAS CHCTEMa OTCYETa, aOCOAIOTHO TBEPAOE TEAO, MaTe€pPHAABHAA TOYKA,
PaBHOYCKOPEHHOE ABIKEHHE, CBOOOAHOE ITAACHHE, a0COAIOTHO yupyrad Aedopmarius,
aOCOAIOTHO yIpyroe u abCOAIOTHO HEYIIPYrO€ CTOAKHOBEHHS, MOAEAH Ia3a, KUAKOCTH K
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TBEPAOTO  (KPHCTAAAIYECKOTO) TEAd, HACAABHBIN Ta3, TOYCYHBIA 3apAA, OAHOPOAHOE
3AEKTPHIECKOE ITOAE;

Pa3AHYATh YCAOBHA (TPAHULIBI, OOAACTH) HPHUMEHUMOCTH (DU3NYECKUX 3aKOHOB, ITOHHUMATbH
BCeoOINit xapakrep (PYHAAMEHTAABHBIX 3aKOHOB M OTPAHUYECHHOCTD UCIIOAB30BAHUA YACTHBIX
34KOHOB;

AHAAU3ZHPOBATh U OOBACHATD MEXAHHYECKHE IIPOIIECCHI U ABACHHSA, HNCIIOAB3YS OCHOBHBIC
IIOAOKCHHSA U 3aKOHBI MEXAHHKH (OTHOCHTEABHOCTb MEXAaHHYECKOTO ABIKCHHSA, (DOPMYABI
KHHEMATUKH PaBHOYCKOPEHHOIO ABIDKEHHSA, IIPeoOpasoBaHHA laAmAes AAA CKOPOCTH U
repemertieHns, 3akoHbl HpIoTOHA, IPUHITNIT OTHOCUTEABHOCTH l'aAmAes, 3aKOH BCEMHUPHOIO
TATOTCHNSA, 3aKOHBI COXPAHCHNA MMIIyABCA M MEXAHUYECKOH SHEPTHH, CBA3h PaOOTBI CHABI C
M3MEHEHHEM MEXaHHYECKOH OSHEPIUM, YCAOBHA PaBHOBECHA TBEPAOIO TEAQ), IPH ITOM
HICIIOAB30BATh MAaTEMATHYECKOE BBIPAKEHUE 32aKOHOB, VKA3BIBATH YCAOBHSA IIPUMEHHUMOCTH
dusnyueckux 3aKOHOB: IpeoOpasoBaHuii ['aamaes, Broporo m tperbero 3akoHos HeroToHa,
3aKOHOB COXPaHEHUA UMITYAbCA I MEXaHITYECKOI 3HEPTUH, 3aKOHA BCEMUPHOI'O TATOTECHHUS;
AHAAU3HPOBATE U OOBACHATH TEIAOBBIC IIPOLIECCHI M ABACHUA, HCIIOAB3YS OCHOBHBIC
rmoroxkeauds MKT u 3aKOHBI MOAEKYAAPHOI (PU3HKA M TEPMOAMHAMUKH (CBA3b AABACHHA
HACAABHOTO Ta3a CO CpPEAHEH KHHETHYECKOM SHEPTHEH TEIAOBOIO  ABIKEHHA M
KOHIICHTPAITUEH €r0 MOAEKYA, CBA3b TEMIIEPATYpPHI BEIIECTBA CO CPEAHEH KHHETHYICCKOM
SHEPTHEH TEIAOBOTO ABMKCHHS €rO YACTHI, CBA3b AABACHHA HMACAABHOTO TIa3a C
KOHIICHTPAITMEH MOAEKYA M €ro TeMIepaTypol, ypasHeHHe MenaeaeeBa—Kaaneipona,
IIEPBBII 3aKOH TEPMOAHMHAMUKHU, 3aKOH COXPAHEHHA SHEPIHH B TEIAOBBIX IIPOLECCAX), IIPU
5TOM HCIOAB30BATH MATEMATHYECKOE BEIPAKEHHE 3aKOHOB, YKA3BIBATD YCAOBUSA IIPUMEHIMOCTH
ypasaennsa MenaeaeeBa—Kaarreiipona;

AHAAM3HPOBATH U OOBACHATH SACKTPHYECKHUE SABACHHA, HCIOAB3YS OCHOBHBIEC IOAOMKECHUA H
32KOHBI JAEKTPOAMHAMHKH (3aKOH COXPAHEHHA JAEKTPHUYECKOTO 3apAAa, 3akoH KyaoHa,
ITOTEHITUAABHOCTD  3AEKTPOCTATHYECKOTO ITOAf, IPHHIIAII CYHEPIIO3HIIUN SAEKTPUYIECKIX
ITOAEH, IPH 9TOM YKa3bIBas YCAOBHSA MPHUMEHHMOCTH 3aKOHa KyAoHa, a Taxike IPAKTHYICCKH
BA)KHBIE COOTHOIIICHHA: 3aKOHEI OMa AAfl y9aCTKa IEIH U AAA 3AMKHYTOM 3ACKTPHYICCKOM
memy, 3akoH Axoyaa—/Aewrra, npasuaa Kupxroda, sakorsr Papases A 9ACKTPOAN3A);
OIIMCHIBATD (PU3UYECKUE IIPOLECCHl W ABACHHA, HCIIOAB3YA BEAWYHHBL IIEPEMEINEHIE,
CKOPOCTB, YCKOPEHHE, HMIIYyABC T€Ad M CHCTEMBI TEA, CHAA, MOMEHT CHABI, AQBACHHE,
IIOTEHITMAABHAS SHEPIuf, KUHETUYECKAs OSHEPIUfA, MEXaHHYECKas SHEPrus, padoTa CHAHI,
IIEHTPOCTPEMUTEABHOE YCKOPEHHUE, CHAA TAKECTH, CHAA YIIPYTOCTH, CHAQ TPEHUSA, MOIITHOCTD,
SHEPIufA B3aUMOACHCTBUA TeAa C 3eMAEH BOAM3H €€ IIOBEPXHOCTH, SHEPIHA YIPYroit
AedpOpMAIIUN IIPYKUHBL, KOAHYECTBO TEIAOTHI, aOCOAIOTHAA TEMIIEpATypa TeAa, padora B
TEPMOAMHAMUKE, BHYTPEHHAA SHEPIHA HACAABHOIO OAHOATOMHOIO Ta3a, PadOTa MAEAABHOIO
rasa, OTHOCHTECABHAS BAQKHOCTb BO3Ayxa, KITA HACaABHOrO TEIIAOBOIO ABHTIATEAS;
9AEKTPHUYECKOE IIOAE, HAIPAKEHHOCTD IACKTPHYECKOTO ITOAfl, HANPAKEHHOCTD ITOAf
TOYEYHOTO 3apfAAd HAHM 3aPAKEHHOIO IMapa B BAKyyME M B AHMIACKTPHKE, ITOTEHITHAA
9AEKTPOCTATHIECKOTO ITIOAfA, PA3HOCTH HOTEHITMAAOB, JACKTPOABIAKYIIAA CHAQ, CHAA TOKA,
HAIIPAKEHHUE, MOIIHOCTB  TOKA, JAEKTPUYECKAA EMKOCTb ITAOCKOTO  KOHAGHCATOPA,
COIIPOTHUBACHHE YYACTKA IIEIIH C IIOCAGAOBATEABHBIM M ITAPAAACABHBIM COCAMHEHHUEM
PE3UCTOPOB, SHEPIUA IACKTPHIECKOTO ITOASl KOHAEHCATOPA;

OOBACHATD OCODEHHOCTH IPOTEKAHNA (PU3HYECKUX ABACHHUI: MEXAHUYECKOE ABIDKCHHE,
TEIIAOBOE ABIDKCHHE YACTHI[ BEINECTBA, TEIIAOBOE PpaBHOBECHE, OPOYHOBCKOE ABIIKCHIE,
audpdysus, HCIapeHHe, KAIIEHHE U KOHACHCAIIUA, IIAABACHHE U KPHUCTAAAM3AIINI,
HAIIPAaBACHHOCTD TEITAOIIEPEAAYH, SACKTPHU3AINA TEA, SKBHIIOTEHITMAABHOCTD ITOBEPXHOCTH

3aPSIKEHHOTO IIPOBOAHHMKA,
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IIPOBOAUTH HCCACAOBAHHE 3aBHCHMOCTH OAHOH (DH3HYECKOH BEAHYHUHBI OT APYIOH C
HCITOAB30BAHHEM ITPAMBIX M3MEPEHHIA, IIPH 9TOM KOHCTPYHPOBATH YCTAHOBKY, (PHKCHPOBATH
PE3YABTATBl HOAYYCHHOM 3aBHCHMOCTH (DH3NYECKUX BEANYHH B BHAE IPadUKOB € y4ETOM
aOCOAIOTHBIX ITOIPEIITHOCTEH H3MEPEHUN, ACAATh BEIBOABI 110 PE3YABTATAM UCCACAOBAHUIS;
IIPOBOAUTH KOCBEHHBIC U3MEPEHUA (DU3HIECKUX BEAYNH, IIPH 9TOM BBIOMPATH OIITHMAABHBIH
METOA H3MEPEHHSA, OLEHUBATH AOCOAIOTHBIE U OTHOCHTECABHBIC IIOIPEIIHOCTH HPAMBIX H
KOCBEHHBIX H3MEPEHUIT;

IIPOBOAHUTH OIBITH IIO IIPOBEPKE IIPEAAOKEHHON TIHMIIOTE3BI: HAAHHPOBATH SKCIEPHMEHT,
COOHPATH IKCIIEPUMEHTAABHYIO YCTAHOBKY, AHAAUZUPOBATDH IIOAYICHHBIC PE3YABTATEL H ACAATH
BBIBOA O CTaTyCE IPEAAOKEHHOIT THIIOTE3HI;

CODAIOAQTD IpaBHAa OE30IIACHOTO TPYAA IPU IPOBEACHUN HCCACAOBAHUIT B PAMKAX yIeOHOIO
SKCIIEPUMEHTA, IIPAKTUKYMA H YIEOHO-MCCACAOBATEABCKOM M IIPOEKTHOM ACATEABHOCTH C
HCIIOAB30BAHIEM U3MEPUTEABHBIX YCTPOHCTB H AADOPATOPHOrO 0OOOPYAOBAHNS;

peraTe pacYETHRIE 3aAAYH C ABHO 3aAAHHOW M HEABHO 3aAAHHOM (PU3MYECKOH MOACABIO: Ha
OCHOBAHMM aHAAU32 YCAOBHA OOOCHOBEIBATH BBIOODP (PHSHMYIECKON MOACAH, OTBEYAFOIICH
TpeOOBAHHUAM 33AAYHM, IPUMEHATH (DOPMYABI, 32aKOHBI, 3aKOHOMEPHOCTH M IIOCTYAQTHI
pHU3UIECKIX TEOPHI IIPH HCIOAB3OBAHHMH MATEMATUYECKUX METOAOB PpEIEHHA 33Aad9,
IIPOBOAMTH PACYETBl HAa OCHOBAHMHM MMEIOIIMXCHA AAHHBIX, AHAAU3HUPOBATH PE3YABTATHl M
KOPPEKTUPOBATH METOABI PEIIEHUA C YIETOM ITOAYIEHHBIX PE3YABTATOB;

peIaTh Ka4eCTBEHHBIE 3aAA9H, TPEOYIOIINe IPUMEHEHNA 3HAHUH 13 Pa3sHBIX PAa3ACAOB Kypca
dusuKm, a TAKKe MHTEIPAINN 3HAHUNA H3 APYTHX IIPEAMETOB €CTECTBEHHO-HAYYHOIO ITHKAA:
BEICTPAMBATE AOTHYECKYIO IICTIOYKY PACCY/KACHHH C OINOpPOM Ha M3YYECHHBIC 32KOHEL,
3aKOHOMEPHOCTHU U (PU3UUECKHE ABACHUS,

HCIIOAB30BATh TCOPETHYCCKUE 3HAHHUA AAA OOBACHCHHA OCHOBHBIX IIPHHIIUIIOB PaOOTEL
HU3MEPUTEABHBIX IIPUOOPOB, TEXHUYECKHUX YCTPOUCTB M TEXHOAOIMYECKHIX IIPOIIECCOB;
IIPUBOAUTD IIPUMEPHI BKAAAA POCCHICKUX U 3aPYOEKHBIX YIEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B OO'BACHEHHE ITPOIIECCOB OKPY/KAIOIIEIO MUPA, B PA3BUTHE TEXHUKU U TEXHOAOTHII;
AHAAU3HPOBATh M OICHHUBATH ITOCAEGACTBHUA OBITOBOM H IIPOU3BOACTBEHHON AEATEABHOCTH
YEAOBEKA, CBA3AHHOW C (PHU3MYECKUMHU IIPOLECCAMH, C IIO3UIHH  3KOAOTHYECKOIT
©E30ITACHOCTH, IIPEACTABACHUI O PAIIMOHAABHOM IIPUPOAOIIOAB3OBAHHH, A TAKKE PA3YMHOM
HCIIOAB30BAHMHM  AOCTIDKEHUIN  HAYKHM M TEXHOAOTHH  AAfl  AAABHEHIIIEIO  Pa3sBUTHUA
YEAOBEYECKOTO OOIIECTBA;

IIPUMEHATH PA3AMYHBIE CIOCOOBI PabOTBI ¢ HHMOpMAarueld (PU3NYECKOIO COACPKAHUA C
HCIIOAB30BAHUEM COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOAOIHUH, IIPH 9TOM HCIIOAB30BAThH
COBpEeMEHHbIE MH(MOPMAITMOHHBIE TEXHOAOTHH AASl IIOHUCKA, IIEPEPAOOTKU U IIPEABABACHUA
yqe6Hofv'I u Haquo—HonyAHpHof/’I HchopMaLU/IH, CTPYKTYPHUPOBAHMA M HHTEPHPETALAN
HHMOPMAIINN, ITIOAYYEHHONH M3 Pa3AMYHBIX HCTOYHUKOB, KPHUTHYECKH aHAAU3UPOBATH
IIOAYYAEMYIO HH(OPMALIMIO U OIICHUBATH €€ AOCTOBEPHOCTh KAaK HA OCHOBE HMEIOIINXCSA
3HAHMMH, TAK ¥ HAa OCHOBE aHAAN32 HCTOYHNKA HH(OPMAIIHH;

HIPOABAATD OPTAHMU3AIMOHHBIE H IIO3HABATEABHBIC YMEHHA CAMOCTOATEABHOIO IIPHOOPETCHHA
HOBBIX 3HAHUN B IIPOIIECCE BEITOAHEHUS IIPOCKTHBIX U YIEOHO-UCCACAOBATEABCKHIX PabOT;
paboTaTh B IPYIINIE C HCIIOAHEHHUEM PAa3AHYHBIX COIHMAABHBIX POAEH, IIAAHHPOBATH PadOTy
IPYIIIBL, PAIIMOHAABHO PACIPEACAATH ACATEABHOCTb B HECTAHAAPTHBEIX CHTYAITHAX, AACKBATHO
OIICHUBATD BKAAA KQ7KAOTO U3 YYACTHUKOB IPYIIIIBI B PEILICHIE PACCMATPHBAEMOI IIPOOAEMEL;
IIPOABAATD MOTHBAIIMIO K OYAyIIEH IPO(ecCHOHAABHON ACATEABHOCTH IO CIEIIHMAABHOCTAM
PHU3UKO-TEXHUIECKOTO IIPODHASL.
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K konny oOydenuss B 11 KAacce NPEAMETHBIE PE3YABTATBI HA YIAYOACHHOM YPOBHE AOAKHBI

OoTpaKaTh CPOPMHPOBAHHOCTD ¥ OOYIAIOIINXCA YMEHHIT:

IIOHUMATh POAb (DU3HKH B 9KOHOMHUYECKON, TEXHOAOIMYECKON, COIMAABHON H ITHYECKOH
cepax ACATEAPHOCTH YEAOBEKA, POAB M MECTO (DU3HKH B COBPEMEHHON HAyYHOI KapTHHE
MHpPa, POAb ACTPOHOMHH B IIPAKTHIECKON ACATEABHOCTH YEAOBEKA M AAABHEHIIIEM HAYIHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHHUE OINCATEABHON, CUCTEMATH3UPYIOIEH, OOBACHUTEABHON U
IIPOTHOCTUYECKOW (DYHKIUI (PHIUIECKOH TEOPHUU — 3SAEKTPOAMHAMHKH, CIIEIIHAABHOI
TEOPUH OTHOCUTEABHOCTH, KBAHTOBOM (PH3UKHU, POAB (DU3HUECKOH TEOPUHU B (DOPMUPOBAHIHI
IIPEACTABACHHH O (PH3UYIECCKON KAPTHHE MUPA, MECTO (PU3HYECKON KAPTHHBI MHpPa B OOIIEM
PAAY COBPEMEHHBIX €CTECTBEHHO-HAYYIHBIX IIPEACTABACHUI O IIPHUPOAE;

Pa3AHYATH YCAOBHA IIPUMEHHUMOCTH MOACACH (DU3MYECKHX TEA M IIPOIIECCOB (SBACHHIA):
OAHOPOAHOE IAEKTPUYECKOE M OAHOPOAHOE MATHHTHOE ITOAf, TAPMOHHUYECKHE KOAEOAHMHI,
MATEMATHYECKIH MAafATHHUK, WACAABHBII IIPYKHHHBIH MAaATHHK, TAPMOHHIYECKHE BOAHEL,
HACAABHBIH KOACOATEABHBIM KOHTYP, TOHKAas AHMH34, MOAEACH aTOMa, ATOMHOIO fApAa H
KBAHTOBOM MOACAU CBETA;

pasAnYaTh yCAOBHA (IPAHHUIBL, OOAACTH) IPHMEHUMOCTH (PH3HYECKHX 3aKOHOB, ITOHHMATDH
BCEOOIIHI XapakTep (PYHAAMEHTAABHBEIX 3aKOHOB M OIPAHHYEHHOCTD HCIIOAB30BAHNA YACTHBIX
3aKOHOB;

AHAAU3HPOBATb U OOBACHATD SIAEKTPOMATHUTHBIE IIPOIIECCH U ABACHHSA, UCIIOAB3Ys OCHOBHBIC
ITOAOKCHHSA M 3aKOHBI 9ACKTPOAMHAMHKH U CIIELIHAABHOM TEOPHUU OTHOCHTEABHOCTH (3aKOH
COXPAaHEHUA IACKTPHYIECKOIO 3apfAAa, cuAa AmIirepa, cuaa AOPEHIIa, 3aKOH SACKTPOMATHUTHOM
nHAYKIUH, 1paBuAo Aenma, cBa3b DAC CAMOMHAYKIINE B 9AEMEHTE SACKTPHUIECCKON IIEIH CO
CKOPOCTBIO M3MEHEHHA CHABI TOKA, ITOCTYAAQTHl CIEIUAABHONM TEOPHH OTHOCHTEABHOCTH
DHHIIITEHA);

AHAAM3HPOBATE U OOBACHATH KBAHTOBBIC IIPOIECCHI M ABACHHSA, HCHOAB3YA ITOAOMKEHUA
KBAaHTOBOH (pusuku (ypaBHeHHe Oiimrmreiina Aaf  dorosaddpexra, IEpBBIII U BTOPOH
noctyAatel  bopa, mpuHmun coorHomenua HeompeAeA€HHOcTeR [ eﬁ36H6epra, 32AKOHBI
COXPAaHEHHs 3aPAAOBOTO M MACCOBOTO YHCEA M 3SHEPIHMH B SACPHBIX PEAKIHAX, 3aKOH
PAAHOAKTHBHOTO PACcIaAQ);

OIINCHIBATD (PU3UYECKUE IIPOIIECCHI U ABACHUSA, HCIIOAB3YA BEAHYHUHBL HAIPMKEHHOCTD
9AEKTPHUYIECKOTO TOAf, ITOTEHITHAA SACKTPOCTATHYECKOTO IIOAA, PAa3sHOCTh IHOTECHITHAAOB,
SACKTPOABITKYIIAA CHAQ, MHAYKIIHA MAarHHTHOTO IIOAS, MATHHTHBIM IIOTOK, CHAZ AMIepa,
HHAYKTUBHOCTD, 3AEKTPOABIKYINAS CHAA CAMOHHAVKIIAM, JHEPIHA MATHHUTHOTO IIOAf
IIPOBOAHUKA C TOKOM, PEASTUBUCTCKUH MMIIYABC, IIOAHAS SHEPIHA, SHEPIUA IIOKOS CBOOOAHOI
YACTHIIBI, SHEPTHA X UMITYABC (POTOHA, MACCOBOE YHCAO U 3aPAA AAPA, SHEPIHA CBA3U AAPA;
OOBACHATD OCOOEHHOCTU ITPOTEKAHUA (DU3MYECKUX ABACHHI: ACKTPOMAIHUTHAA HMHAYKITHA,
CAMOMHAYKIUA, PE3OHAHC, uHHTepdEpeHnna BOAH, AUMPAKIIUA, AHUCIEPCHA, IIOAHOE
BHYTpEHHEE OTpaKeHue, Qorossexrpudeckuii adpdekr (dporoadpdexr), aspda- u Oera-
pacCIIaAbl AAEP, TaMMa-H3AyICHUE fAAECP, (DU3MYECKUE IIPUHIIMIILI CIEKTPAABHOIO aHAAN3A U
paboTHI Aazepa;

OIIPEACAATH HAIIPABACHHUE HHAYKIIUN MATHHTHOIO ITOAS IIPOBOAHHKA C TOKOM, CHABL AMIIEpa U
CHABI /\OpeHIIa;

CTPOUTH H300pPAKEHUE, CO3AABAEMOE ITAOCKHM 3€PKAAOM, TOHKOH AHMH30HM, U PACCYUTHIBATH
€r0 XapaKTEPUCTHKH;

IIPAMEHATh OCHOBOITOAATAIOIINE ACTPOHOMUYECKHE TOHATHA, TEOPUH U 3aKOHBEI AAf aHAAW3A
1 OObACHEHUA (PU3UIECKUX IIPOIIECCOB, IIPOMCXOAAIIUX B 3BE3AAX, B 3BE3AHBIX CHCTEMAX, B
MEKIAAAKTIYIECKON CPEAC; ABIKEHUA HEOCCHBIX TEA, 9BOAIOIIHH 3BE3A U BeeaeHHOI];
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IIPOBOANTD HCCACAOBAHHE 3aBUCHMOCTEH (PU3HUYECKHUX BEANYHH C MCIIOAB30BAHHEM ITPAMBIX
HU3MEPEHUH, IIPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DHKCHPOBATH PE3YABTATHI ITOAYICHHOI
3aBHCHMOCTH (PH3UYCCKUX BEAUYHH B BUAE IPAGHKOB € YIETOM aOCOAFOTHBIX IIOIPEIITHOCTEH
HM3MEPEHUI, ACAATH BBIBOABI IO PE3YABTATAM HCCACAOBAHUSA;

IIPOBOANTH KOCBEHHBIE M3MEPEHUA (DU3MIECKUX BEAUIHH, IIPH 3TOM BEIOMPATH ONTHMAABHBII
METOA M3MEPEHHs, OLEHUBATH AOCOAFOTHBIE U OTHOCHTEABHBIE IIOIPEIITHOCTH UPAMBIX U
KOCBEHHBIX H3MEPEHUIT;

IIPOBOAUTH OMBITH IIO ITPOBEPKE IIPEAAOKEHHON THIIOTE3BI: ITAAHHPOBATH OSKCIEPHMEHT,
coOMPATh SKCIEPUMEHTAABHYIO YCTAHOBKY, AHAAHU3UPOBATH IIOAYIEHHBEIE PE3YABTATEI I ACAATDH
BBIBOA O CTaTyCE IPEAAOKEHHON IHIIOTE3H;

OITMCBIBATH METOABIL IIOAYYICHUS HAYIHDBIX aCTpOHOMI/I‘{CCKI/IX 3HaHHﬁ;

CODAIOAQTD IpaBHAa OE30IIACHOTO TPYAA IPU IPOBEACHUN HCCACAOBAHUIT B PAMKAX yIeOHOIO
9KCIICPUMEHTA, IIPAKTUKYMa U y4eOHO-HCCAEGAOBATEABCKOM U IIPOEKTHOH AEATEABHOCTH C
HCIIOAB30BAHIEM U3MEPUTEABHBIX YCTPOICTB H AADOPATOPHOrO OOOPYAOBAHNS,

peraTe pacyETHRIE 3aAAYH C ABHO 3aAAHHOM M HEABHO 3aAAHHOM (PU3MYECKOI MOAEABIO: Ha
OCHOBAHMM AHAAHM3Ad YCAOBHA BBIOHPATH (PHSHYECKHE MOACAH, OTBEYAOIIHE TPEOOBAHHAM
32A29H, IPUMEHATb (DOPMYABI, 3aKOHEI, 3aKOHOMEPHOCTH U ITOCTYAQTHI (DU3UYECKUX TEOPHIH
IIPA UCHOAB30BAHUHM MATEMATUYECKUX METOAOB PEIIeHHA 3aAaY, IIPOBOAHUTDH PACYETHI HA
OCHOBAHHN HMEIOITUXCA AAHHBIX, AHAAH3HPOBATH PE3YABTATHI M KOPPEKTHPOBATH METOABI
peIIeHnsA ¢ y9ETOM ITOAYIEHHBIX PE3YABTATOB;

peraTh Ka4eCTBEHHBIE 33AA9H, TPEOYIOIIE IIPUMEHEHNA 3HAHUH U3 Pa3HBIX PA3ACAOB Kypca
dusuKm, a TAKKe MHTErPANN 3HAHUN H3 APYTHX IIPEAMETOB €CTECTBEHHO-HAYYHOIO ITHKAA:
BBICTPAMBATH AOTHYECKYIO IIEIIOYKY PACCYKACHHM C OIIOPOM Ha M3YYECHHBIE 3aKOHHI,
3aKOHOMEPHOCTHU U (PU3UUECKHE ABACHUSA;

HCIIOAB30BATh TEOPETHYECKUE 3HAHHUA AAA OOBACHEHHA OCHOBHBIX IIPHHITHIIOB PabOTHI
HU3MEPUTEABHBIX IIPUOOPOB, TEXHUYECKHUX YCTPOUCTB M TEXHOAOIMYECKHUX IIPOIIECCOB;
IIPUBOAHTD IIPHMEPBI BKAAAA POCCHICKIX 1 3aPYOCIKHBIX YICHBIX-(DU3NKOB B PA3BUTHC HAYKH,
B OOBACHEHHE IIPOLIECCOB OKPY/KAIOIIEIO MUPA, B PA3BUTHE TEXHUKU U TEXHOAOTHIL;
AHAAU3HPOBATh M OICHHUBATH ITOCAEGACTBHUA OBITOBOM H IIPOU3BOACTBEHHON AEATEABHOCTH
YEAOBEKa, CBA3AHHON C (PHU3MYECKUMH IIPOLIECCAMH, C IIO3UIHUH  3KOAOTHYECKOM
0E30II1aCHOCTH, IIPEACTABACHHH O PAIlHOHAABHOM IIPHPOAOIIOAB30OBAHHH, 4 TAK/KE PAa3yMHOM
HCITOAB30BAHNH ~ AOCTIZKEHHHM HAyKH M TEXHOAOTHMH AAA  AAABHEHIIIETO  pa3BUTHA
YEAOBEYECKOTO ODINECTBA;

IIPUMEHATh PA3AHYHBIE CIOCOOBI PadOTEl ¢ HHQOpMAIHel (PU3HYECKOIO COACPKAHHA C
HCIIOAB30BAHUEM COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOAOIHUH, IIPH 9TOM HCIIOAB30BATh
COBpEMEHHBbIE MH(MOPMAIIMOHHBIE TEXHOAOTHU AAfl TIOHCKA, IIEPEPAOOTKH U IPEABABACHUA
yqe6Hofv'I u Haquo—HonyAHpHof/’I HchopMaLU/IH, CTPYKTYPHUPOBAHMA M HHTEPHPETALIAN
HHMOPMAIINN, ITOAYYEHHONH M3 Pa3AMYHBIX HCTOYHHKOB, KPHUTHYECKH AHAAHU3UPOBATH
IIOAYYAEMYIO HH(OPMAIMIO U OICHUBATH €€ AOCTOBEPHOCTH KAK Ha OCHOBE HMEFOIIIXCA
3HAHUI, TAK ¥ Ha OCHOBE AaHAAM32 HCTOYHUKA MH(POPMAITIH;

IIPOABAATD OPTrAHU3AIMOHHBIE H IIO3HABATEABHBIC YMEHHA CAMOCTOATEABHOIO IIPHOOPETCHHSA
HOBBIX 3HAHHU B IIPOIIECCE BHIIIOAHEHHUA IIPOEKTHBIX U YI€OHO-ICCACAOBATEABCKUX PabOT;
paboTaTp B IPYIIIE C HCIIOAHEHHUEM PAa3AHYHBIX COIHMAABHBIX POAEH, IIAAHHPOBATH PadOTy
IPYIIIBL, PAIIMOHAABHO PACIPEACAATH ACATEABHOCTb B HECTAHAAPTHBEIX CHTYAITHAX, AACKBATHO
OIICHUBATDH BKAAA KQ’KAOTO U3 YYACTHUKOB IPYIIIIBI B PEILICHIE PACCMATPHBAECMON IIPOOAEMEL;
IIPOABAATD MOTHBAIIMIO K OYAyIIEH IMpodecCHOHAABHON ACATEABHOCTH IIO CIEIIHAABHOCTAM
pHU3UKO-TEXHUIECKOTO IIPODHALL.
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TEMATHUUECKOE ITAAHUPOBAHHME

10 KAACC
Ne KoauuecrBo uacos C)
HaunmenoBanme pasaesoB u TeM ACKTpOHHbIE (LHpPOBBIC)
/o Kourp. IIpaxr. 00pasoBareAbHBIE PECYPChI
OporpamMmel Bcero
paborer | paborel
Pasaea 1. HAYUHBIV METOA ITO3HAHUA ITPUPOADBI
11 HayaHerit MeToA 1103HaHUA 6 Bbubanorexa IIOK
) HIPUPOABL https://m.edsoo.ru/f16b68d7
Hroro mo pasaeay 6
Pasaea 2. MEXAHHWKA
bunoanorexka IIOK
2.1 1 1
Kunevaria 0 https://m.edsoo.ru/f16b68d7
buoamorexka [IOK
2.2 1
Aunavmea 0 https://m.edsoo.ru/f16b68d7
buoamorexka [IOK
2' ' - - 1
3 | Cramika TREPAOIO TeAa > https://m.edsoo.ru/f16b68d7
buoamorexka [IOK
2. 1 1
4 | 3aKOHBEI COXPAaHEHHA B MEXaHHUKE 0 https://m.cdsoo.ru/f16b68d7
Hroro o pasaeAy 35
Pasaea 3. MOAEKYAAPHAA ®VI31TKA 1 TEPMOAVHAMIKA
O
31 CHOBH . 15 1 bubanorexa [ITOK
' MOACKYMPHORIHCTIHCCRON https://m.edsoo.ru/f16b68d7
TEOpUHU 4
32 Tepmoaunamuxa. TerraoBbre 20 1 buoamorexka [IIOK
’ MAIITHHEBL https://m.edsoo.ru/f16b68d7
33 ArperatHele COCTOAHHA BEILECTBA. 14 1 bubanoreka [IOK
' DasoBeIe ITEPEXOAB https://m.edsoo.ru/f16b68d7
Hroro mo pasaey 49
Pasaea 4. DAEKTPOAMMHAMIEKA
bubanorexa LIOK
4.1 D 24 1
ACKTpIHECKOE TToAC https://m.edsoo.ru/f16b68d7
bubanorexa [LIOK
42 | II 7 7 24 1
OCTOSIHHEBII 9ACKTPUYICCKUI TOK https:/ /m.edsoo.ru/F16b68d7
43 T 6 bubanorexa LIOK
. OKH B Pa3A eAd
11 B PASAITHPIX cpeAax https://m.edsoo.ru/f16b68d7
Wroro mmo pasaeay 54
Pazaea 5. PU3NUECKHUU ITIPAKTUKYM
Bubanoreka [IOK
5.1 O} 5 16 16
MISHHECKHI HIpaKTIiM https://m.edsoo.ru/f16b68d7
Hroro o pasaeay 16
bubanoreka LIOK
Pesepsroe Bpemsa 10

https://m.edsoo.ru/f16b68d7
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OBIIEE KOAMYECTBO YACOB IT1O 170 8 16
IMTPOI'PAMME
11 KAACC
KoanuecTBo yacos
Noe HanmeHoBaHIE pa3sAeAOB U TeM Baexrponusbie (1udpoBbIe)
Konrp. IIpaxr.
n/u POrpaMMbI Bcero o6pasoBareAbHBIE PECYPCHI
paGoter | paGoThl
Pazaea 1. DAEKTPOAMTHAMMKA
bunoanorexka IIOK
1.1 M 14
AHHITHOE HoAe https://m.edsoo.ru/39859ef1
bunoanorexka IIOK
1.2 C) % 13 1
ACKTPOMATHIHTHAA HHAYKILIA https://m.edsoo.ru/39859ef1
Hroro mo pasaeay 27
Pasaea 2. KOAEBAHUWSA 11 BOAHBI
buoanorexka [IIOK
2.1 M o 10
CHARIHECIHE KOACOAIA https://m.edsoo.ru/39859%¢f1
bub OK
2.2 DAEKTPOMAarHUTHBIE KOACOAHHA 15 hip;tﬂo:jfazz_c[)o.ru 30859¢f1
23 Mexaamgeckue u 10 1 buoamorexka [IIOK
' 9AEKTPOMATHUTHBIE BOAHBI https://m.edsoo.ru/3985%¢f1
buoanorexka [IIOK
2.4 @) 25 1
A https://m.edsoo.ru/39859¢f1
Mroro mo pasaeay 60

Pasaea 3. OCHOBBI CITELIMAABHOM TEOPUU OTHOCUTEABHOCTU

3.1 Ocaosrer CTO

HTtoro mo pasaeay

Pazaea 4.
4.1 KopryckyASpHO-BOAHOBOI AyaAH3M
4.2 QPusnka aToma
43 Pusuka aTOMHOTO AAPA U
' 5AEMEHTAPHBIX YACTHUII

HTtoro mo pasaeay

5 1

5

KBAHTOBAA ®I113HKA

15

25

bubanorexa [IOK

https://m.edsoo.ru/3985%¢f1

bubanorexa LIOK
https:
bubanorexa LIOK
https:
bubanorexa LIOK
https:

m.edsoo.ru/3985%ef1

m.edsoo.ru/3985%ef1

m.edsoo.ru/3985%ef1

Paszaea 5. DAEMEHTDBI

ACTPOHOMMU 11 ACTPOPI 3K

51 DAECMEHTBI ACTPOHOMHUU U v bubanoreka LIOK
) actpodnsuku https://m.edsoo.ru/39859¢f1
Hroro mo pasaeay 12
Pazaes 6. PU3NUYECKUU ITPAKTUKYM
Bbutanoreka [IOK
6.1 ® i 16 16
MISHHECKHI [IpaKTIiM https://m.edsoo.ru/39859¢f1
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Hroro mo pasaeay

16

Pasaea 7. OBOBIIIAIOIITEE ITOBTOPEHIE

Cucremaruszanmsa 1 0OOOIIEHIE

IIPEAMETHOI'O COACPIKAHUSA M OIIbITA

71 et 15 bunoanorexka IIOK
. ACATEABHOCTH, IIPHOOPETEHHOTO htts:/ /m.cdsoo.ru/ 39859l
npu nsydeHuu kypca dpusuku 10 — :
11 xaaccos
Hrtoro mo pasaeay 15
P 10 Bbubanorexa IIOK
€3epPBHOE BPEMS
pBHOE BP https://m.edsoo.ru/39859¢f1
OBIIEE KOAMYECTBO YACOB IT1O 170 16

[MPOI'PAMME
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ITIOYPOUHOE ITAAHNPOBAHUE

10 KAACC
Ne KoanuectBo uacos
n/n Tema ypoxa Kosrrp. | Tlpar. DaexrpoHHbIe HUPPOBHIE
Bcero o0pasoBaTeAbHBIE PECYPCHI
paGoter | paGoTbl

1 ®usnka — yHAAMEHTAABHAA HayKa O 1 bubanoreka [HOK
LIPUPOAE https://m.edsoo.ru/1beef346

5 Hay4gHbIii METOA ITO3HAHHA H METOABL 1 Bubanorexa LHOK
HCCACAOBAHUA (DU3MYIECKUX ABACHHI https://m.edsoo.ru/3a7fde29

, | S o o o

' https://m.edsoo.ru/34c49931
SKCIIEPUMEHT B (DH3MKe

4 CrocoOpr  m3MepeHHA — (PU3HYECKUX 1 bubanorexa HOK
BEATYHMH https://m.edsoo.ru/ca2def03
AbcoAaroTHas u OTHOCHTEABHAS

5 ITOIPEIIHOCTH U3MEPEHUNH (DU3MIECKHX 1 bubanorera HOK

https://m.edsoo.ru/7f18fda3
BEATYHMH
MoaeanpoBanue B dusuke. Porp u

6 Mecto  Qusukun B POPMHUPOBAHHH 1 bubanoreka LTOK
COBPEMEHHON HAyYHOM KAPTUHBEI MUPA, https://m.edsoo.ru/eabbded1
B ITPAKTHIECKON ACATEABHOCTH AFOACH
Mexanngeckoe  ABmxkenue. Cucrema

7 oTcYera. OTHOCHTEABHOCTD 1 bubaunoreka HOK
MEXaHHYECKOTO ABmxeHmsA. [lpavas n https://m.edsoo.ru/e9a52f02
obOparHas 3aAA9YH MEXAHUKH
Paamyc-BekTOp MaTepmaABHOI TOYKH,

g €ro TIPOEKIIMH Ha OCH KOOPAHHAT. 1 bubanoreka [HOK
Tpaekropus. [lepemernenne. CkopocTs. https://m.edsoo.ru/30a108a5
Vx mpoekIm Ha OCH KOOPAUHAT
Pasromeproe IIPAMOAHHEHHOE

9 asmxenue. I'paduuaeckoe  onmcanue 1 bunbanorexa LHOK
PaBHOMEPHOTIO IIPAMOAHHEHHOTO https://m.edsoo.ru/89ba7190
ABILKEHUS

10 CAoxeHrEe TIEpEMEIIIEHUIT M CKOPOCTEH. 1 bubanorexa LHOK
Permrenne 3apau https://m.edsoo.ru/761d18aa
Hepasaomeproe ABIKEHHE.

11 MruoBeHHAA ~ CKOPOCTB. Y CKOpEHHE. 1 bubanorexa LHOK
ITpamoamnneitHOE ABIDKCHHE c https://m.edsoo.ru/a99549a7
ITOCTOSIHHEIM JCKOPCHUCM
I'pacbmueckoe OIIUCAHUE

12 HIIZH?/IDOAHHeﬁHoro ABIDKCHUS C 1 Bubamorera HOK

https://m.edsoo.ru/b7560bbf
IIOCTOSIHHBIM YCKOPEHHEM B
CBobGoaHOe  mapeHme.  YCKopeHHE

13 CBODOAHOIO MaAeHud. 3aBHCHUMOCTD 1 Bubanoreka IHOK
KOOPAHHAT, CKOPOCTH, YCKOPEHHA OT https://m.edsoo.ru/f738109¢
BpeMEHU U UX rpadpuku

14 ApmixeHne TeAa, OPOIIEHHOIO IIOA 1 bubanorexa LHOK
YTAOM K TOPH3OHTY https://m.edsoo.ru/71cbb4f5
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Kpusoauneiinoe apmkenune. AproxeHue

I10 Opr)KHOCTI/I. VraoBag m AmHenHAas

Bubanorexa LHOK

15 ckopocts.  IlepmoA  m  wacrora.

L[efrl)TpOCTpCMI/ITC];/)\bHOC U I[IOAHOE AP dson st A 0T
yCKOpeHue

16 Kourpoapmaa  pabora 1mo  rteme bubauorexa LHOK
"Kunemarmxa" https://m.edsoo.ru/1242f32¢
[Tepserit 3aKOH HproToHa.

17 WneprimaApHBIE  CHCTEMBI  OTCYETA. bubanorexa LHOK
[NMpunumun orHOCcHTEABHOCTH [asmaes. https://m.edsoo.ru/5a9¢4a64
HenneprimaAbHbBIE CHCTEMBI OTCIETA

18 Cuaa. PaBroacticTByIOIIAS CHAA. bubauorexa LHOK
Bropotii sakor Hprotona. Macca https://m.edsoo.ru/141d3837

19 BsanmoaetictBue Tea. Tpermit 3axkon bubauorexa LHOK
Herorona https://m.edsoo.ru/57dba505
ITpuanmmn CyHEepHO3ULIIHI CHA.

20 PCPLHCHI/IC 3aAa}; pHa IIpUMEHEHHE Bubanoreia HOK

https://m.edsoo.ru/bdf997fb
3akoHOB Hprotona -
3akoH BCEMHPHOTO TATOTCHUSL.
21 BKBI/IBaAeHTHOCpr IPaBUTAIIMOHHON U bubanorera HOK
. https://m.edsoo.ru/9aba2b0a
HMHEPTHOH MACCH

22 CuAa TAXKECTH U yCKOPEHHE CBOOOAHOIO bubaumorexa LHOK
maAeHUs https://m.edsoo.ru/22757f26
ABmxeHne HeOECHBIX TeA H  HX

23 HICKYCCTBEHHBIX ~ CHyTHHKOB. Ilepsas bubaumorexa LIOK
KOCMHYECKas CKOPOCTb. 3aKOHEBI https://m.edsoo.ru/11abfala
Keraepa

Bbubanorexka LHOK

24 Cuaa yupyrocru. 3axkoH I'yka. Bec Teaa https:/ /m.cdsoo.ru/0ac2cds4
Cuaa Tpenusa. Ilpuposa m BHABI cmA Bbubanoreka IHOK

25 TpeHus. ABIKEHIE B )KHUAKOCTH H T43€ C https://m.edsoo.ru/1fa86499
YIETOM CHABI COTPOTHBAEHHUA CPEABI https://m.edsoo.ru/2cb29676

26 Aasaenue. I'mapocratadaeckoe bubanoreka LHOK
Aasaerne. Craa Apxumesa https://m.edsoo.ru/a28aa7ad
ABCOAIOTHO TBEpAOE TEAO. bubaumoreka [HOK

27 IToctymaTteapHOE W BpaIaTeAbHOE bubauorexa LIOK
ABIDKEHHE TBEPAOTO TEAQ https://m.edsoo.ru/2b95d57¢

)8 MomeHT CHABI  OTHOCHTEABHO  OCH bunbanorexa LHOK
sparerus. [1aedo cuasr https://m.edsoo.ru/653d3459
ChaoeHue  cuA, IPHAOKEHHBIX K

29 TBepAOMy Teay. Llemtp TmKecTH Teaa. bubanoreka LHOK
VCAOBHS PaBHOBECHS TBEPAOIO TeEAA. https://m.edsoo.ru/9aa79a7d
Buasr pasrOBECHA

Bubanorexka LHOK

30 Perrenne 3apag

https://m.edsoo.ru/dclcaacO
31 Kourpoarnaa  pabora 1o  Tteme bubanoreka LHOK

" Anmamuxa. Cratika TBEpAOro Teaa"

https://m.edsoo.ru/9£5a574c¢
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Wmmyabc MaTepHAABHOM TOYKH,

CHUCTEMBI MaTCpI/IaAI)HI)IX TOYCK. I_ICHTp

Bbubanorexa LHOK

32
MACC CHCTEMBI MAaTEPHAABHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema O ABHIKEHUH IIEHTPA MaCC
VIMITYABC CHABI M U3MEHEHUE HUMITYAbCA
33 y 3 ¥ bubanorexa HOK
TeAd. 3aKOH COXPaHEHHUA MMIIYABCA.
p y https://m.edsoo.ru/13f0a221
PeakruBrOE ABIKEHIE =
MomeHT  HMMIyAbCA — MATEpPHAABHOI
34 Toukn. IlpeacTaBAcHmEe O coxpaHeHHH bubanoreka LHOK
MOMEHTA HMIIJABCA B IIEHTPAABHBIX https://m.edsoo.ru/d6532¢b9
ITOAAX
35 p bubanorexa LHOK
€IIEHIE 3aA2Y
https://m.edsoo.ru/f7706d63
PaboTa cMABI HA MAAOM M Ha KOHEYHOM
36 IIEPEMCITICHITH. I'pacbrraeckoe bubauorexa LHOK
IIPEACTABACHHE paboTs CHABL https://m.edsoo.ru/913974c7
MormHocTh CHABL
Kunernueckas sseprua. Teopema 00
p . p bubaunoreka [LHOK
37 M3MCHEHUN  KUHETHYCCKOH — 9HEPIUU
. https://m.edsoo.ru/9a5e2e74
MATEPUAABPHOU TOYKHU N
IToreHIIMaABHBIE W HEIIOTEHIIMAABHBIE
bubaunorexa LHOK
38 cuasl. [lorenmmasbnas sueprus. Bropas
https://m.edsoo.ru/554bafcc
KOCMIYECKas CKOPOCTD
Tperpa xocmudeckad cKkopoctb. CBA3b
paOOTBl  HEHNOTEHIIMAABHBIX ~ CHA  C
39 . bubaunoreka LHOK
H3MEHEHHEM MEXAHHUYECKOM 9SHEPIUHU
p https://m.edsoo.ru/f57b4e01
CHCTEMBI ~T€A. 34KOH  COXPAHCHHA *
MEXaHHYIECKONH SHEPIUN
Vopyrue u ne THE CTOAKHOBECHHS.
40 v by B YHPY . Bbubanorexka LHOK
aBHCHHUE DEpHYAAU AAA HACAABHOIT
P pry https://m.edsoo.ru/F30f43b6
KHUAKOCTHU B
41 Konrpoasmas pabora mo teme "3akoHEL Bubanorexa LTOK
COXPAHCHUS B MCXaHUKE" https://m.edsoo.ru/474e7c4a
PasBuTre IPEACTABACHHUII O IIPHUPOAE
p prp bubanoreka HOK
42 TermAoTel. OcHOBHBIE ToAOKeHUs MKT.
https://m.edsoo.ru/b0a4445f
Auddysus. bpoyHoBckoe ABrmKeHHE 5
CrpoeHne T23000pa3HBIX, KUAKAX U
5 P < P ’ Bubanoreka LIOK
TBEPABIX TEA. XapakTep ABIDKCHHUA U
p . p p https://m.edsoo.ru/c44d02e2
B3AaMMOAENCTBUS YACTHI] BEIIECTBA -
Macca m pasmepbl MOAEKYA (2TOMOB).
p p ya ) Bubanorexka LHOK
44 Koamuecrso BemiectBa. Ilocrosumasn
https://m.edsoo.ru/c5b72ab7
ABOraapo -
45 Temmreparypa. TemaoBoe paBHOBecHe. bubanoreka LHOK
[lkara Lleapcns https://m.edsoo.ru/0070d4493
46 P bubanorexa LHOK
eIIeHIE 3aA2Y
https://m.edsoo.ru/1531aba5
. bubauorexa LIOK
47 M aeanbsbrii ra3. 1'a3oBbie 3aKOHBI

https://m.edsoo.ru/1deb2367
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48 Vpasuernne MenaeaceBa-Kaamefipona. butbanoreka LTOK
Pemrenue 3anau https://m.edsoo.ru/8d12c¢328
49 ABCOArOTHAsE — TemIreparypa.  3aKOH bubauorexa LHOK
AaapTOoHA https://m.edsoo.ru/14e02d1f
50 W3zompomeccsl B HA€AABHOM Ia3e C bubanoreka HOK
HOCTOSIHHBIM KOAUYECTBOM BEITIECTBA https://m.edsoo.ru/68878d51
I'pacbmaeckoe PEACTABAECHHUE
51 I/IEOEE)OH@CCOB: I/ISOTCpMIZ., n30X0pa, bubanorera HOK
306apa https://m.edsoo.ru/1344327b
52 Ocuosuoe ypasueuane MKT Bubanorera LOK
https://m.edsoo.ru/c8094721
53 Permenne 3apa4 Bubanorera HOK
https://m.edsoo.ru/10265a205
CBasp  aDCOAIOTHOH  TeMIIEpPaTypEl
TEPMOAHMHAMUYCCKOH ~ CHCTEMBI  CO
54 CpPEAHEN  KHHETHYECKOM  3Hepruet https://m.edsoo.ru/c38af875
IIOCTYIATEABHOIO TEIIAOBOIO ABHKCHUS
e€ gacTuIg
55 O06o0IIeHE U CUCTEMATU3AIIAA 3HAHUMI bubanoreka IHOK
o teme "Ocuoser MKT" https://m.edsoo.ru/09d12fd8
56 Konrpoasas pabora mmo teme "OCHOBEL bubanorexa LHOK
MKT" https://m.edsoo.ru/13adad59
TepMOAUHAMHUYECKAA CHCTEMA. 3aAAHNE
BHCIIIHUX YCAOBHH AAf TA cucremst.
5 Buemmame u BHyTpeHHHE IapaMeTpEL bubaumorexa LHOK
! [Tapamerper TA cucremsr Kak CpeAHHE https://m.edsoo.ru/5t8d38a3
3HAYECHUS BEAWYNH, OITUCHIBAIOIINX €&
Ha MEKPOCKOIIHYECKOM YPOBHE
HyaeBoe  Hadaro  TepMOAWHAMUKH.
58 CZMOHpOI/ISBOAI)HaH pe/F\)aKcauH;I TA bubanorexa HOK
https://m.edsoo.ru/8ec512f0
CHCTEMEL K TCIIAOBOMY PABHOBECHIO =
Moaeap HAEAABHOTO rasa B BrfAmorexa HOK
29 TepuoAmmaIKe. Yenosus https://m.edsoo.ru/29355001
IIPUMEHUMOCTH 3TOH MOACAH
60 Vpasuenne MenaeaeeBa-Kaaneripona u bubanorexa LHOK
BBIPAKCHIE AAfl BHYTPEHHEN SHEPIHH https://m.edsoo.ru/bal178d0
Berpaxerue aasi BHYTpeHHEH SHEpPruu
61 OAHOATOMHOTO HAEAABHOI'O rasa. bubaunoreka IHOK
KBasucratngeckme w  HecTtaTUdecKue https://m.edsoo.ru/ac5cacl5
IIPOLICCCHI
DaemeHTApHAA pabora B
TepMOAUHAMUKe. Brramcaenume paboTs bubanoreka LHOK
62 mo rpaduky mpomecca Ha  pV- https://m.edsoo.ru/741d5738
AHATpaMMe
TenAonepe“Aaqa KaK CITOCOO M3MEHEHUs Bubamorexa HOK
63 BHyTpenHell smeprun TA cucremsr 6e3 https:/ /m.cdsoo.ru/3d734561
COBEpIIEHHsA PAOOTHI -
64 Kounsexkrus, TEITAOIIPOBOAHOCTD, Bbubanoreka LHOK
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HU3AYICHHE

https://m.edsoo.ru/157b54cd

KoamuectBo TemaoTh. TemmAoéMKOCTD

65 TeAQ. VaeAbHas u MOAfApHAA bubanoreka HOK
TEIMAOEMKOCTU  BEIECTBA. Y ACABHAS https://m.edsoo.ru/7ba67355
TEIIAOTA CTOPAHUS TOIIANBA

66 Pacaér koAmwecTBa TEHMAOTHI IIpH bubanoreka LHOK
TerAoIepeAade https://m.edsoo.ru/1db5ad4e

7 [Touste 00 aamabaTHOM IIpOIIECCE. bubanoreka LHOK
[TepBeIil 3aKOH TEPMOAMHAMIKA https://m.edsoo.ru/d8098824

N KoauvecrBo TtermaoTer u p2‘1‘60Ta KaK BubAmoTexa HOK
?fi;f;?;;el{ﬂﬂ PHYTPEHHEI Srepradt https://m.edsoo.ru/b047alcd
Bropoi#t 3akoH TepMOAMHAMUKE AAf

69 PABHOBECHBIX u HEpPaBHOBECHBIX bubauorexa LHOK
IIPOIIECCOB. Heobparumocts https://m.edsoo.ru/c6f4f464
IIPHPOAHBIX IIPOIIECCOB

0 Bs)sizenezinics AeUCTBUA TEIIAOBBIX bubanorexa [HOK

! marrmmH. KITA https://m.edsoo.ru/2¢945513

7 Maxkcumansuoe spadenne KITA. Lluka bubanorexa LHOK
Kapro https://m.edsoo.ru/fe3857b9

72 Permmenne 3aaag bubanorera HOK

https://m.edsoo.ru/b3efal8b
DKOAOTHYIECKHE ACTIEKTHI
HICIIOAB30OBAHUSA TENAOBBIX ABHUTATEAEH. bubanoreka HOK
7 TenAoBoe 3arpA3HEHHE OKPYHKAFOIIEH https://m.edsoo.ru/9867aaa7
CPEABI
bubaunoreka [LHOK
74 Pentenne 3apaq
https://m.edsoo.ru/c8c70432
O0600IIEHrE U CUCTEMATU3 AL 3HAHUI
bubanoreka LHOK

75 mo teme "TepmoamHamuka. Termaossie
N https://m.edsoo.ru/28d62b3f

76 Kourtpoapnas  pabora mo  Teme bubanoreka LIOK
"TepmoanHamuka. TerraoBbie MarHsr” https://m.edsoo.ru/1b6e26¢5
[TapoobGpasoBarme U KOHACHCALIHA. BufAsoTexa HOK

77 Wcmaperne wu  kumeHwme. Y AeAbHaAf

https://m.edsoo.ru/68e6777
TEIIAOTA MAPOOOPASOBAHIL =
Haceimenasle 1 HEeHACBIIICHHBIC IIAPHL.
KadecTBeHHas 32BHCHMOCTD ITAOTHOCTH
| e e o o b o
>
oFiMa HACHIIICHHOTO Hapa. https://m.edsoo.ru/f5¢17d02
3aBHUCHMOCTE TEMIICPATYPHL KAICHUS OT
AABAEHUSA B JKHAKOCTH
Baaxuaocts Bosayxa. AOGcoAroTHas u Bbubanorexa LHOK

I OTHOCHTEABHAS BAAKHOCTb https://m.edsoo.ru/30ebbb79

bubanoreka LHOK

50 Pemene saras https://m.edsoo.ru/18e953

81 Teépaoe Tenro. Kpucrassmgeckue u bubanoreka [HOK
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amopdHBIe TeAd. AHH3OTPOIIHA CBOHCTB

https://m.edsoo.ru/20a88203

KPHCTAAAOB
[TAaBAenme u KPHCTAAAU3ALIHSA.
bnbaunoreka HOK
82 VaeabHast TEIIAOTA TAABACHUS.
https://m.edsoo.ru/6ee91e9f
Cybanmarius
Aedopmarmn TBEPAOTO TeAQ.
bop p bnbaunoreka HOK
83 Pacrmxenne u ckarme. CaBur. MoayAap
g https://m.edsoo.ru/dalaab10
FOmra. Ilpeaea yrupyrux aedpopmarimii :
TermAoBOE paCIIUPEHUE KUAKOCTCH U

g4 B p A b Bubanorexa HOK

TBEPABIX TEA. AHIAPMOHHM3M TEITAOBBIX
P . P https://m.edsoo.ru/7ba5edf2
KOACOAHMI YACTHIY BEIIIECTBA y

g5 [1peoGpazoBanue sHeprun B (PpasoBBIX bubauorexa LHOK
IIEPEXOAAX https://m.edsoo.ru/97a0672f

86 v 5 bunbaunoreka [HOK

aBHECHUE TEITAOBOTO HaAarca
P https://m.edsoo.ru/ab1521fb
g7 P bubanoreka LHOK
eIreHme 32A29
https://m.edsoo.ru/8ab7f40d
[NTosepxuOCTHOE HATKEHUE.

88 Kammaaspusie sBaeHns. AaBacHue IIOA bubanorexa LHOK
HCKPHUBACHHOH ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1{97
xuakocTr. Popmyaa Aammaaca
O0o0IIIeHne 1 CUCTEMATU3AINS 3HAHUI

" bubaunorexa LHOK

89 mo Teme 'ArperatHsle  COCTOSHHA

" https://m.edsoo.ru/0b52575¢
BerecTBa. PazoBBIE IIEPEXOABL *
Konrpoabmnas abora 1O  Teme
90 N P P bubanorexa HOK
IPEraTHBIE  COCTOSIHHSI — BEIIIECTBA.
P " https://m.edsoo.ru/7dc2a739
Da30BbIC ITEPEXOABI §
DAexTpusausa TeA u €€ IPOABACHHUSL

91 Daekrpudeckuil  3apsA.  ABa  BHAA bubanoreka LHOK
JAEKTPHUIECKNX 3apAAOB. lIpoBoaHMKH, https://m.edsoo.ru/1aff445f
AVMSACKTPHKH U IOAYIPOBOAHIKI
DAEMEHTAPHBIN JACKTPHYECKUI 3apsiA.

9 3 P p p Bbubanorexka LHOK

AKOH  COXPAHEHUS  3AEKTPUYIECKOIO
P P https://m.edsoo.ru/f49afd24
3apsaa -

93 BsaumoaeiictBue 3apaaos. Toueunsre Bbubanorexa IHOK
3apsAAbL. 3akoH Kyaona https://m.edsoo.ru/445b7746

Bbubanorexa LHOK

94 Perrenne sapau https://m.edsoo.ru/6b87ec5a

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

95 Daexrpudeckoe mmoae. Ero aedicrBue Ha bubanoreka LHOK
SAEKTPHYIECKUE 3APAADI https://m.edsoo.ru/05c6bfal
Hanpsmx€HHOCTD 9ACKTPHIECKOTO IOAA.

06 [TpoGuerit 3apAA. AnHanum Bbubanorexa LHOK
HAIIPAKEHHOCTH 3AEKTPUIECKOTO TIOAS. https://m.edsoo.ru/3dac6957
OAHOPOAHOE 9ACKTPHUIECKOE ITOAE
[MorenmmmaspaOCTD

Bbubanoreka HOK

97 9AEKTPOCTATHYECKOrO IT0AA. PasHoCThb

IIOTCHITNAAOB 11 HaHpﬂ}KCHI/IC

https://m.edsoo.ru/80021447
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IMorenmuasbHad sHeprud 3apfaa B

98 3AEKTpOCTaTHIECKOM 1ToAe. [Torenmman Bubanorexa HOK
https://m.edsoo.ru/af5fa389
HAEKTPOCTATIIECKOTO IOAS
CBaA3p  HAUPWKEHHOCTH  IIOAS U
99 pasHoCTH ’ HOTEHIIUAAOB AASL Bubanorera HOK
https://m.edsoo.ru/df7a6838
SAEKTPOCTATIIECKOTO TOAS
ITpuamamn CYIEPIIO3ULIIHI bubauorexa LHOK
100 .
SAEKTPHYECKUX ITOAEH https://m.edsoo.ru/0Ocfeda6e
101 Permrenne 3apau Bubanorera HOK
https://m.edsoo.ru/52582263
102 ITone  TOoueunoro  3apsaa. Iloae bubanoreka HOK
PABHOMEPHO 3aPsKEHHOH cpephl https://m.edsoo.ru/b297b5c3
I[Toae pPaBHOMEPHO 3aAPSKEHHOTO IO
103 061>éMyp Luapa.p HOAep PaBHOMEPHO Bubanorera HOK
N . https://m.edsoo.ru/f7a665¢ee
3apAKEHHON OECKOHEYHOH ITAOCKOCTH
104 ITpOBOAHUKH B  3AEKTPOCTATHYIECKOM bubanoreka HOK
IHOA€. Y CAOBHE PABHOBECHS 3aPAAOB https://m.edsoo.ru/32405¢ab
105 AMSACKTPUKHI M IIOAYIPOBOAHUKH B bubanoreka LTOK
DAECKTPOCTATUIECKOM IIOAE https://m.edsoo.ru/060ebab5
Komaencarop. DAEKTPOEMKOCTD
106 KOHreHcaTo}f a. 9ACKT§O§MKOCTI> Bubanorera HOK
https://m.edsoo.ru/845b4f73
IIAOCKOI'O KOHACHCATOPA )
107 [TapaaseabpHOE COEAMHEHHE bubanorexa LHOK
KOHACHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocaeproBaTeAbHOE COCATHEHUE bubanoreka [HOK
KOHAEHCATOPOB https://m.edsoo.ru/1¢992920
109 DHeprus 3apMKEHHOIO KOHAECHCATOPA bubanotera HOK
https://m.edsoo.ru/73a34£18
Bbubanoreka LHOK
110 Perrenne 3aaav https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
11 ABmxeHue 3apmKEHHONH YaCTHIBI B bunbanorexa LHOK
OAHOPOAHOM 3AEKTPHUIECKOM ITOAE https://m.edsoo.ru/8341d6ac
112 Permrenne 3apau
13 O60011IeHre 1 CUCTEMATU3AIINSA 3HAHUKI bubanoreka LHOK
o TeMe "DAeKTpHudecKoe moae” https://m.edsoo.ru/5752603f
114 Komrtpoapnas  pabora 1o TEME Bbubanorexa IHOK
"Daekrpudaeckoe moae” https://m.edsoo.ru/cefe90e9
Cuaa Toka. ITocTossHHBII TOK. Y CAOBUS
115 CYIIIECTBOBAHUS IOCTOSHHOTO Bubamorera LOK
https://m.edsoo.ru/233311b5
SAEKTPHYIECKOIO TOKA
bubanoreka HOK
116 Wcrounnkn toka. Hanpsxenne u SAC hitps:/ /m.cdsoo.ru/08392115
117 3akor Owma AAf  y9acTKa  IICIIH. bubauorexa LIOK
DAEKTPUIECKOE COIIPOTHBACHUE https://m.edsoo.ru/f14f251e
18 3aBucIMOCTD COITPOTHBACHHSA bubanorexa LHOK

OAHOPOAHOI'O  IIPOBOAHHKA oT €ro

https://m.edsoo.ru/95fcdf51
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AAHTHBI n ITAOIITaAHT IIOIIEPEIHOIo

CCUcHUA

119 VAeABHOE COIPOTHBACHHE BEIECTBA. bubanoreka HOK
Penrenne 3apnau https://m.edsoo.ru/437f8300
120 ITocaeaoBaTeabHOE, ITAPAAAEABHOE, bubanoreka HOK
CMEIIIAHHOE COCAMHEHIE IIPOBOAHUKOB https://m.edsoo.ru/236£7¢07
121 Pacuér pasBeTBACHHBIX IACKTPHYICCKUX bubauorexa LHOK
neneit. [1pasuaa Kupxroda https://m.edsoo.ru/1794cf37
122 Permrenne 3apa4 Bubanorera HOK
https://m.edsoo.ru/3881b469
123 Pabora saekrpmueckoro Toka. 3aKoH bubanoreka LTOK
Nsxoyast —Aenra https://m.edsoo.ru/a3605¢5¢
124 Permenne 3apa4 Bubanorera HOK
https://m.edsoo.ru/6761bfOf
MoOIIHOCTP ~ AEKTPHUYECKOTO  TOKA.
125 TeHL/T;IOBa.ﬂ MOLLIHOCTTE BBIAEGASEMAS HA Bubanorera HOK
’ https://m.edsoo.ru/99750a6f
pesucrope B
126 Perenne 3apaq bubanotera HOK
https://m.edsoo.ru/eb72fc24
107 ODAC © BHyTIpeHHEE COIPOTUBACHHUE bubanorexa LHOK
HCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma AAA ITOAHOH (3aMKHYTOH) bubanorexa LHOK
SAEKTPHUYIECKOI TIEITH https://m.edsoo.ru/22140fb
129 Perenne 3apaq bubanotera HOK
https://m.edsoo.ru/3580b679
130 MomHoCTh HCTOYHUKA TOKA bubanotera HOK
https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambrkanme Bubanotera HOK
https://m.edsoo.ru/546£5632
132 Konaencatop B 1Ilemu IIOCTOSHHOIO bubaunoreka IHOK
TOKA https://m.edsoo.ru/35368f3e
133 Pertenue 3apau Bubanorexa HOK
https://m.edsoo.ru/4410cef0
134 Pemmrenne 3apag o teme "TTocTOAHHBIN bubanoreka IHOK
3ACKTPHYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemmrenne 3apag o teme "TTocTOAHHBIN bubanoreka IHOK
SACKTPHYECKUI TOK" https://m.edsoo.ru/744261b8
136 Pemmrenne 3apag mo teme "TTocTOAHHBIN bubaunoreka I1HOK
3ACKTPHYECKUI TOK" https://m.edsoo.ru/eb5d4687
O06ob11IeHrEe U CUCTEMATU3AINS 3HAHUN
137 o TCI\L/TI_IC "TTocToAHHbIIT SACETPI/I"ICCKI/Iﬁ Bubanorera HOK
" https://m.edsoo.ru/bfd7a050
TOK
138 Konrtpoapnas  pabora 1o TEME bubanoreka LHOK
"TTOCTOSHHBIN 9ACKTPUIECKAI TOK" https://m.edsoo.ru/1885ddf1
Daekrpugeckas HpOBOAI/IMOCTi) BubAnorexa LOK
139 PA3AHYHBIX BEITECTB. DACKTPHYCCKIN

TOK B ME€TaAAaX. CBCpXHpOBOAI/IMOCTb

https://m.edsoo.ru/da794295
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DAEKIPUYECKHI TOK B pacrBopax u

140 3 Bubanorexa LHOK
ACIIAABAX  JAEKTPOAHTOB. AKOHBI
P P https://m.edsoo.ru/4b423491
Dapaaesi AT IACKTPOAT3A
. bubauorexa LHOK
141 Daexrpudeckuii TOK B razax. [1razma
https://m.edsoo.ru/92d92f76
149 DAEGKTPHUYECKHIT  TOK B BaKyyMe. bubanoreka LHOK
Baxyymuste mpubopsr https://m.edsoo.tu/2E+160
143 DAEKTPUIECKHIT TOK B bubanorexa IHOK
ITOAYIIPOBOAHHKAX https://m.edsoo.ru/ab61c660
144 o 5 bubanorexa HOK
OAVIIPOBOAHHUKOBBIE ITIPUOOPHI
yip proop https://m.edso0o.ru/83622200
Quspueckuil  IPAKTHKYM IO TEME
"I3MepeHne CHABL TOKA U HAIPSKCHIS
B IIEIIX ITOCTOSHHOTO TOKA IIPH ITOMOIIH
AHAAOTOBBIX u AP POBBIX
"(bp bubaumorexa LHOK
145 HU3MEPHUTEABHBIX pubopoB UAU
" . https://m.edsoo.ru/5643¢a56
3HAKOMCTBO C nudpoBoit =
Aaboparopueii o dusuke. [Ipumepst
n3MepeHusT (PH3HYCCKIX BEAHYUH IIPU
ITOMOIIN KOMITBIOTCPHBIX AATINKOB"
Duspueckuil  IPAKTHKYM IO TEME
146 "M3ydeHue HepaBHOMEPHOIO ABIKCHIIS Bubanorexa LIOK
C IIEABFO OITPEAEGAECHHA MTHOBEHHOI https://m.edsoo.ru/f6292f5f
cxopocru”
Pusugeckuil  OPaKTHKYM IO  Teme
"smepenue YCKOpEHUS pu
IPAMOAUHEIHOM ABHOYCKOPEHHOM
p p . yerop " bubaunorexa LHOK
147 ABIDKEHMM II0 HAKAOHHOM ITAOCKOCTH
" https://m.edsoo.ru/6960b6ef
nan "VccaeAOBaHME 32BUCHMOCTH IIyTH B
OT BPEMEHH IIPH PABHOYCKOPEHHOM
ABHKEHUN"
@Dusugeckuil  MPaKTUKYM 110 TEMeE
148 "M3sMepeHne  yCKOPEHHA CBODOAHOTO bubanoreka LHOK
maacHus" wam "Msydenue ABrKeHMS https://m.edsoo.ru/d1ea2402
TeAa, OPOLICHHOIO TOPH3OHTAABHO"
Dusugeckuil  MPaKTUKYM 110 TEMeE
"lsyueHme — ABIDKCHHS  TEAd IO
OKPYKHOCTH C IIOCTOSHHOHN IT0 MOAYAFO
P " " Y bubanorexa [HOK
149 CKOPOCTBIO AN IccaeproBanue
https://m.edsoo.ru/bcf53514
3aBUCHMOCTH  IIEpHOAA  OOpareHus *
KOHHYECKOTO  MafATHHKA  OT  €ro
mapamMeTpos”
®usugeckwil  MPaKTHKYM IO TeMe
"M3MepeHne paBHOACHCTBYIOIICH CHABL
IPU ABIKEHHUHM OpPyCKa IO HAKAOHHOM
P " 1'3'}7 bubanoreka [HOK
150 maockocTH' wAu 'IIpoBepka THITOTE3BI
https://m.edsoo.ru/0b34db84

O HE3ABUCUMOCTU BPEMEHHU ABILKEHUSA
Opycka II0 HAKAOHHOM IIAOCKOCTH Ha

3aAAHHOE PaCCTOAHUE OT €rO Macchr"
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151

Quspyaeckuil  IPAKTUKYM IO TEMe
"ccaeaoBaHme — 3aBHCHMOCTH — CHA
VIIPYrOCTH, BOSHUKAFOIIUX B IPYKUHE U
PE3HHOBOM obpasiie, oT nx
Aedpopmarum” HAHI "Hsyuenne
ABIDKCHISL CHCTEMEI TCA, CBA3AHHBIX
HHUTBIO, IIEPEKHHYTOM depe3 AErKHi

oAok"

bunbaunorexa HOK
https://m.edsoo.ru/b55b81al

152

Quspaeckuil  IPAKTUKYM IO  TEMe
"Msmepenne koadpuIEeHTa TpeHUs
II0 BEAHYHHE YyTAOBOro koaddurimerra
3aBHCHMOCTH FrpN)" nAH
"MccaeAOBaHNE ABIDKEHHST OpPycka IO
HAKAOHHOH ITAOCKOCTH C IICPEMCHHBIM
k09 HUIIHEHTOM Tperusa” HAR
"M3ydeHue ABIDKCHHSA IPy3a HA BAAY C

Tperuem”

bubanorexa LHOK
https://m.edsoo.ru/b83b1607

153

Pusugeckuil  OPaKTHKYM IO Teme
"MccaepoBaHne yCAOBHE pPaBHOBECHS
TBEPAOIO  TEAd,  HMEIOIIEIO  OCh
pparmenma’ wuan  "Koncrpymposamue
KPOHIITEHHOB B Pacd€T CHA YIIPYTOCTH"
AU "Hsygenue YCTOHYMBOCTH
TBEPAOIO TEAQd, HMEIOIIEIO IIAOIIAAD

omopsr"

bubanoreka LHOK
https://m.edsoo.ru/4a04f4£7

154

155

Pusugeckuil  OPaKTHKYM IO  Teme
"MsMepeHme — HMIIyABCA — TeAd IO
topmosHomy myru" wmam "lsmepenme
CHABI  TATH, CKOPOCTH  MOACAHU
SACKTPOMOOHAS M  MOIIMHOCTH CHABL
mirn"  mam "CpaBHeHHE  H3MEHCHHS
HMIIYABCA TEAA C IMITYABCOM CHABL' HAU
"HMccaeAOBaHIE COXPAHCHNA HMITYABCA
IOpPH VIPYIOM B3AUMOACHCTBHE' HAN
"l3MepeHne KHHETHYCCKOH —OHEPIHH

TeAa IO TOPMO3HOMY ITyTH'

@Dusugeckuil  MPaKTUKYM 110 TEMeE
"3ydeHIe N30TePMHYECKOTO IPOIIecca
(PEKOMEHAOBAHO HCIIOAB30BAHUE
nudpoBoi Aaboparopun)"” AT
"I3yueHre H30XOPHOrO Hponecca’ nan
"Nsyuenue nzobapHOro mporecca’ nan

"TIpoBepka ypaBHEHHS COCTOSHUS

bubaunoreka LHOK
https://m.edsoo.ru/856fb28e

bubaunoreka HOK
https://m.edsoo.ru/e0fe7e07

156

®usugeckwil  MPaKTHKYM II0  TeMe

"IsmepeHne yAEABHOH TemAoEMKocTH"

HAH "HccaeaoBanue mporgecca
OCTBIBAHHSA BerecTBa” AT
"HccaepoBanne aAHA0ATHOTO
mporecca” nAn "Vsyuenue
B3AUMOCBA3H SHEpruu

Bubanoreka LHOK
https://m.edsoo.ru/2f2faa61
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MEKMOAEKYAAPHOTO B3AHMMOAEHCTBUA M

TEMIIEPATYPEL KUITCHIS KUAKOCTEH"

157

Quspaeckuil  IPAKTHKYM IO TEMe

"Msyaenue 3aKOHOMEPHOCTEH
HCHAPCHUS KUAKOCTEN" nAn
"smepeHne  YACABHOH  TEHAOTE

mAaaBAeHUsST  AbA2"  mAm "Vsydenwme
CBOMCTB HACBIICHHBIX I1apoB" HAU
"smepenne aGCOAIOTHONH BAKHOCTH
BO3AyXa U OLICHKA MA4CCHl IIAPOB B
HOMEIEHNH . Wsmepenue
koaPurrmeHTa ITIOBEPXHOCTHOIO

HATAKCHUA

bnbaunoreka HOK
https://m.edsoo.ru/6b1a23b5

158

159

Quspaeckuil  IPaKTUKyM IO TEMe
"HabGAroAeHne NPEBPAILICHHS SHEPIUH
3apSKCHHOIO KOHACHCATOPA B 9HEPIHIO
HU3AYICHHA cBeroAmoaa" HAHT
"M3ydeHme IpOTEKAHHA TOKA B I[CIIH,
coAepkareii  KOHAeHcaTOp" AR
"PacpeaeacHue pasHoOCTH
IIOTEHIUAAOB  (HAIIPMKEHHUA)  IIPH
ITOCAEAOBATEABHOM COCAMHCHUH

KOHAEHCATOpPOB"

Pusugeckuil  OPaKTHKYM IO  Teme
"MccaeproBanne CMEIIAHHOTO
COEATHEHMSA pesucropos” HAT
"Hsmepenue YAEABHOTO
COIIPOTHBACHHS IIPOBOAHHKOB" — HAH
"ccaepOBaHME — 3aBUCHMOCTH  CHABI
TOKA OT HAIPSUKCHUS AAfl  AAMIIBI

HakaAuBaHUA"

bubanoreka HOK
https://m.edsoo.ru/ec424377

bubaunoreka LHOK
https://m.edsoo.ru/2b179d98

160

®usugeckuil  OPaKTHKYM IO Teme
"HabGaroaenne — aaexktpoAmsa” — man
"l3mepenne 3apsiaa  OAHOBAACHTHOIO
noHa" AT "ccaeroBanme
3aBHCUMOCTU COIPOTHBACHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" MAU
"Custre BOABT-aMIICPHOM

XAPAKTEPHCTHKA AHOAR"

bubaunoreka HOK
https://m.edsoo.ru/64b6e901

161

Pesepsueiii  ypox. O0oOrmenue u
CHUCTEMATH3AIHA 3HAHAU IIO TEME

"Kunematnka"

bubanoreka LHOK
https://m.edsoo.ru/ed017d93

162

163

Pesepupiii  ypox. OO6oOineHue u
CUCTEMATH3AINA 3HAHHH IO TeMme
" Amrammka"

PesepBubrii  ypok.  O600IieHne u
CHCTEMATH3AINA  3HAHHH IIO  TeMe
"CraTtuka TBepAOrO TEAd"

bubanoreka [HOK
https://m.edsoo.ru/3149956b

bubauorexa LIOK
https://m.edsoo.ru/0t9752ac

164

Pesepsubrii  ypok.  O600ImeHne u

Bubanoreka LHOK
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CHUCTEMATHU3AITHA 3HAHUH I10 TEME

"3aKOHBI COXpAHCHUA B MEXaHUKE"

https://m.edsoo.ru/6c0df9cc

PesepBubiit  ypok.  O600IieHne u

165 CHUCTEMATH3AIMA 3HAHUKA IO  TEME 1 bubanorexa LHOK
"OCHOBBI  MOACKYASPHOKHHETHICCKON https://m.edsoo.ru/de148976
Teopun"

P [ . O6006
€3epPBHBI  YPOK “o IEHUE U Bubamorexa HOK

166 CUCTEMATH3AIIMA 3HAHUU IO  TeEME 1

N " https://m.edsoo.ru/0bec77cl
TepMoAnHaMuKA. TeIIAOBBIEC MAIITHHEL *
PesepBubiit  ypok.  O600IieHne u

167 CHUCTEMATH3AIMA 3HAHUKM IO  TEME 1 bubanorexa HOK
"ArperarHsle  COCTOSIHHS — BEIIECTBA. https://m.edsoo.ru/59¢a5c¢91
Da30BbIE ITEPEXOABL"

P [ . O6006

i €3CPBHEI  YPOK “o IIeHuE U l BubAmorexa HOK
CHCTEMATHM3AIMA 3HAHHM II0 TEME
N " " https://m.edsoo.ru/f2381c0c

DACKTPHIECKOE TTOAE N
P [ . O606
€3CPBHEII  YPOK uo IIEHUE U Brfamorexa HOK

169 CUCTEMATH3AINA 3HAHUN O  TeMe 1

" . . https://m.edsoo.ru/3cae6dal
TTOCTOSHHBINA ACKTPHYCCKUI TOK §
0 PesepBHBIII  ypOK. (3606LHCHI:I'?F u 1 BubAmoTexa HOK
CHCTEMATH3AIHA 3HAHUI 1o TeMe ""Toxku
" " https://m.edsoo.ru/cc7681d4
B PA3AHYHEIX CPCAAX
OBILIEE KOAMYECTBO YACOB I1O 170 16

IMPOI'PAMME
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11 KAACC

KoanuecrBo uacos
Tewma ypoxa Komrp. | TIpasr. BaexrpoHHbBIE ITUPPOBHIE
Bcero o0pasoBaTeAbHBIEC PECYPCHI
paboTel | pabGoTHI
BsaumoaelicTBrEe MOCTOAHHBIX MATHUTOB U
1 HpOBOAIiI/IKOB C TOKOM. MarHuTHOE IOAE. 1 bubanorera HOK
https://m.edsoo.ru/487a8593
I'mroresa Ammrepa *
Bexrop marmmrmon wum, v, [lpuommmn
2 Cyl‘IepEOSI/IHI/II/I MaFHHT}?IZz{(HHOACﬁ.pAHEHH 1 Bubanorera HOK
. https://m.edsoo.ru/4clabcecb
MATHHTHON MHAYKIIAN
3 MarsuTHOE HOAE IIPOBOAHHKA C TOKOM. 1 bubanoreka HOK
Ot Dpcreaa https://m.edsoo.ru/d35d5262
4 Cuaa Amriepa, e€ HAIIPABACHIE M MOAYAD 1 bubanorera HOK
’ https://m.edsoo.ru/26d9¢5ba
5 Pernenne 3apaa 1 bubanoreia LHOK
https://m.edsoo.ru/a37a0c21
6 ITprvenernne 32KOHA Awmrrepa. 1 butanorexa HOK
DAEKTPOHU3MEPUTEABHBIE IIPHOOPEL https://m.edsoo.ru/ad7718d7
Cuaa AopeHma, eé HAIPABAEHHE U MOAYAbD.
7 ABI/I)KCHI/E? Hs;pﬂmeH}Ijof?I ‘{aCTI/ILII)IAy B 1 bubanorera HOK
https://m.edsoo.ru/c97afaal
OAHOPOAHOM MATHUTHOM ITOAE N
8 Pemmenne 3apaq 1 Bubanorera HOK
https://m.edsoo.ru/504¢98¢7
bubanoreka LHOK
K PaGora et Aoperma ! https://m.edsoo.ru/d518be4b
10 Pernenne 3apaa 1 bubanorera HOK
https://m.edsoo.ru/93617bd9
1 Marauraoe HOAE B BeEILeCTBE. 1 bubanoreka IHOK
PDeppOMArHETHKH, TTapa- I AHAMATHETHKH https://m.edsoo.ru/30£f9608
v OcHoBHBIE CBOHCTBA (PEPPOMATHETHKOB. 1 bubanorexa LHOK
I1pumenenue dpeppoOMarHeTHKOB https://m.edsoo.ru/0b58190a
13 Pemenne 3apay nmo Teme '"MarHuTHOE 1 bubanoreka IHOK
moae" https://m.edsoo.ru/5b55¢307
14 Pemenne 3apay nmo Teme '"MarHuTHOE 1 bubanoreka IHOK
moae" https://m.edsoo.ru/41c4ac8a
15 SIBAeHHEE SACKTPOMATHUTHOH HHAYKITHH. 1 bubanoreka IHOK
IToTox BekTOpa MATHITHOM MHAYKITHH https://m.edsoo.ru/b3efalcl
bubanoreka LHOK
16 DAL mnyirz ! https://m.edsoo.ru/48150bd8
17 3aKOH  9ACKTPOMATHHTHON  HHAYKIIUK 1 bubanorexa LHOK
Dapasen https://m.edsoo.ru/a6dec188
18 Buxpesoe oaaexrpugeckoe moae. Toxwm 1 bubanorexa LHOK
Dyxko https://m.edsoo.ru/15abe140
19 DAC HMHAYKIIH B ABIDKYIIIHXCS 1 bubanorexa LHOK
ITPOBOAHIKAX https://m.edsoo.ru/0235cc02
20 Perenne 3apau 1 bubanorera HOK
https://m.edsoo.ru/4dfda618
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21 I1pasuao Aenra bubanorera HOK
https://m.edsoo.ru/bbc22726
” MuayxrusHOCTD. KaTyIIka HHAYKTHBHOCTH bubanoreka HOK
B IIEITH TIOCTOAHHOIO TOKA https://m.edsoo.ru/621eae9d
3 SIBAenmE CAMOHHAYKITHH. DAC butaunorexa HOK
CAMOMHAYKITHH https://m.edsoo.ru/7ee60ca8
o4 DHEprus MATHHTHOTO IIOAf KATYIIIKH C bubauoreka LHOK
TOKOM. DAEKTPOMATHUTHOE IIOAE https://m.edsoo.ru/b3c0ad11
25 Perenne 3apaa bubanoreia HOK
https://m.edsoo.ru/88f69d2b
26 OO0oDbIIeHIE U CUCTEMATU3AIUA 3HAHUU Bubauoreka LTOK
1o Teme "DAekrpoanHamuka' https://m.edsoo.ru/76484025
7 KourpoasHas pabora 1o TeMe bubauoreka LHOK
"Daekrpoanaamuka” https://m.edsoo.ru/8ae09b98
28 Koaebareapnas  cumcrema.  CBobOoaHEBIE butanorexa HOK
koAeOaHuA. ['apMormaeckne korebaHuA https://m.edsoo.ru/7c1db385
29 Kunemaruueckoe u AMHAMHYIECKOE bubanoreka [HOK
OIIMCAHUE KOAEOATEABHBIX ABIKEHUI https://m.edsoo.ru/87¢e9498
DHepreTudeckoe OITMCAHUE. Brmsoa
30 AMHAMITIECKOTO OITHICAHUSA IAPMOHIYIECKIX bubanoreka LTOK
KOACOAHHH M3 HX ODHEPICTUYCCKOTO U https://m.edsoo.ru/e3c¢99692
KHHEMATHYIECKOTO OTIMCAHUS
. bubanorexa LIOK
31 Amtaiyaa it Gasa koncGasnit https://m.edsoo.ru/7a0c439a
Ilepuoa u wacrora koaeOanwmit. Ilepmoa
MAABIX CBODOAHBIX KOAEOAHMIT
32 MATEMATHIECKOTO AMaHTHI/IKa. ITeprmoa bubanorera HOK
. https://m.edsoo.ru/e0399319
CBOOOAHBIX ~ KOA€OAHHI  IPYKHHHOIO :
MAasSTHHUKA
13 3aryxarorue KoAcOaHus. BeIHyKACHHBIC bubauoreka LIOK
koAebannd. Pesonanc https://m.edsoo.ru/72¢93d09
bubanoreka LHOK
34 | AsTorocbam https://m.edsoo.ru/6add2644
bubanoreka LHOK
35 Perrenne 3apav https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123¢5
Vpok-koudepenrus "Mexanugeckue
36 K5A66aHH;(1p e B MY3BIKAABHBIX Bubanorera HOK
" https://m.edsoo.ru/8ef587be
HMHCTPYMCHTAX
37 O0o00IIEHNE U CHCTEMATH3ALMNA 3HAHUAI butaumorexa LHOK
o TeMe "Mexanudaeckue koaeOanms" https://m.edsoo.ru/eb84182f
33 DAEKTPOMArHUTHBIE KOAeOaHUA. bubanorexa LHOK
KoaebaTeAbHEIH KOHTYP https://m.edsoo.ru/d4adabde
®opmyaa Tomcona. CBA3b AMIIAUTYABI
39 3ap§Az KOHAEHCATOPA C aMITAUTYAON CIZiH Bubanotera LIOK
https://m.edsoo.ru/093f9af1
TOKa B KOA€OATEABHOM KOHTYpPE g
40 3aKOH COXpPaHEHUA 3HEPIHH B HACAABHOM bubanoreka LHOK
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KOA€OATEABHOM KOHTYpE https://m.edsoo.ru/d1e2d543
o | e—
https://m.edsoo.ru/5¢668619
9AEKTPOMATHUTHBIE KOACOAHNA
I ITepemennsrit TOK. Pesucrop u bubauoreka LHOK
KOHACHCATOP B ITEITH IIEPEMEHHOTO TOKA https://m.edsoo.ru/84836152
43 Karymka ~ HMHAYKTHBHOCTH B IIEIH bubauoreka LHOK
LIEPEMEHHOTO TOKA https://m.edsoo.ru/cfa307af
m 3akor Oma AAA 9ACKTPHUYCECKOH Iienn bubauoreka LHOK
LIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
Mormzocts IIEPEMECHHOTO TOKA.
45 AMIAUTYAHOE T AepﬁCTBonmee 3HAYECHHE bubanorera HOK
https://m.edsoo.ru/1cac6edc
CHIABI TOKA M HAIIPSUKCHISA
46 Pesomnatc B aaekTprdeckoii mermu Butanorera HOK
https://m.edsoo.ru/087506df
47 Permmenue 3apau Bubanorera LOK
https://m.edsoo.ru/a16836a4
VacaabHbBLT TpaHcdopmMaTop.
48 ITponsBoactBO, Epeaaya i Ho(fpe%/\emfe Brbanotera LOK
2 https://m.edsoo.ru/f97418ae
9ACKTPUIECKOU SHEPTUU B
DKOAOTHYCCKHE PHCKH IIPH IIPOU3BOACTBE
49 3AEKTPO3HEPTUH. KyapTypa bubaumoreka LIOK
HCIOAB30OBAHHSA SAEKTPOIHEPTHH B https://m.edsoo.ru/a6£74d93
ITOBCEAHEBHOM KU3HHI
50 Perrrerne 3apau Bubanorera LIOK
https://m.edsoo.ru/ee6677ed
51 Pemenne 3apau Bubanorera LIOK
https://m.edsoo.ru/7cab59f8
5 OO0OoDIIeEEe U CHCTEMATU3AIAA 3HAHUU bubanoreka IHOK
110 TeMe "DAeKTpOMArHUTHEIE KoAcOaHus " https://m.edsoo.ru/401024a9
53 MexaHmdgeckre BOAHBL —XapaKTEPUCTUKU bubanorexa LHOK
MEXAHHYCCKAX BOAH https://m.edsoo.ru/a58e109f
54 CBOMCTBA MCXAHITICCKUX BOAH Bubauorera LIOK
https://m.edsoo.ru/d92e1000
55 3ByK. XapaKTepUCTUKHI 3ByKa Bubauorera LIOK
https://m.edsoo.ru/138b6£09
56 Nudpassyk n  yaprpassyk. Lllymosoe bubanorexa LHOK
3aTPASHEHUE OKPYHKAFOITIEH CPEABI https://m.edsoo.ru/7380038f
57 Perrenme 3apaau Bubanorexa HOK
https://m.edsoo.ru/cfd918bf
58 DACKTPOMATHUTHBIE BOAHEL FI3ayuenume bubanorexa LHOK
3AEKTPOMATHUTHBEIX BOAH https://m.edsoo.ru/714e5db1
50 DHeprus 9AECKTPOMATHUTHBIX BOAH. bubanorexa LHOK
CBOIiCTBA 3AEKTPOMATHUTHEIX BOAH https://m.edsoo.ru/d01b818c
[lkaaa IAEKTPOMATHUTHBIX BOAH.
60 ITprvenenme SAeiTpOMaI‘HI/ITHbIX BOAH B Butanorera LIOK
https://m.edsoo.ru/49bel 9

TEXHUKE U OBITY
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ITprEIUIE PAAHOCBASH H TEAECBHUACHUA.

61 PaamoAoxarus. DAEKTPOMArHUTHOE Bubanorexa HOK
. https://m.edsoo.ru/9f96£1f8
3arpA3HEHHUE OKPYKAFOIIIEH CPEABL
@ KowrTpoapHas pabora 110 TeMe bubanorexa LHOK
"Koaebanusa u BoAHB" https://m.edsoo.ru/4£7985a0
63 Cser. 3akou IIPAMOAHHEIHOTO bubaunoreka [HOK
PaCIIPOCTPAHEHHS CBETA https://m.edsoo.ru/f9566406
64 Perrrenme 3apaw Ha TpEMeHEHHE 33aKOHA bubanorexa LHOK
IIPAMOAUHEHHOIO PaCIPOCTPAHEHUS CBETA https://m.edsoo.ru/ea32d455
65 Orpaxenme cBera. Ilaockoe 3epxano. bubaunoreka [HOK
Cdepuaeckoe 3epkaro https://m.edsoo.ru/a005d2bb
[Ipeaomaenne cBera. AOCOAIOTHBIH U
OTHOCHTEABHBII OKA32TEAD
66 IIPEAOMACHUA. IToanoOE BHyTpPCHHEE Bubanorera HOK
= https://m.edsoo.ru/bc2e55cd
orpaxeHue. [IpeAeABHBIII yrOA IIOAHOTO
BHYTPEHHETO OTPAKCHHA
&7 Perrenme 3apau Ha IpuMeHeHHE 32KOHOB bubanorexa LHOK
OTPaKEHUS U IIPEAOMACHUS CBETA https://m.edsoo.ru/49d830a9
68 XoA Aydedl B mpusme. Aucrepcns CBeETa. bubaunoreka LTOK
CAoxHBI cocTaB Geaoro ceera. LIper https://m.edsoo.ru/d8elc3be
69 AwnH3HL ®oxycHoe paccrosHue u bubanoreka [HOK
OIITUYIECKAS CHAA AH3EI https://m.edsoo.ru/60441359
20 ITocrpoeHne n300paXKEHUI B AHH3aX H UX bubaunoreka LTOK
crucreMax. YBEAMYEHNE AMH3bI https://m.edsoo.ru/bb53b1d5
Perrrenne 3aA29 Ha MOCTPOEHUE
71 H300paKEHNIH ?‘IOAY‘I&CMHX c HOI\E)OH_[I)IO bubanorera HOK
’ https://m.edsoo.ru/5a868£09
AWH3
72 I'Aa3 xax onrrgeckas cucrema bubanorera HOK
https://m.edsoo.ru/ecd480a2
73 Perrrenme 3apau. IIpeAeAs TpUMEHHIMOCTH bubanorexa LHOK
IEOMETPHYECKOH OITHKU https://m.edsoo.ru/cd174a10
74 CKOpOCTb CBETa H METOABI €€ N3MEPCHUSA Butanorera LOK
https://m.edsoo.ru/f32aab06
75 Amncriepcus csera bubanorera HOK
https://m.edsoo.ru/lel6ecbe
butamorexa HOK
76 Hrreppeperns coera https://m.edsoo.ru/5fc0c638
77 KorepenTnsre HCTOYHUKH. VcaoBus bubanoreka LHOK
HAOAFOACHUA MAKCHMYMOB I MUHIMYMOB https://m.edsoo.ru/c6416d48
78 Pemmenue 3aaau bubanorera HOK
https://m.edsoo.ru/3061de2b
79 ITpumenenne urrepdepeHIm Bubanorera LIOK
https://m.edsoo.ru/668edbc8
bubanorexa LHOK
80 Aucppatui coera https://m.edsoo.ru/12ed04b5
81 Aundpaxunonnasn permméTka. VYcaoBue butamorexa LHOK

H9_6AIOACHI/IH TAABHBIX MAKCHIMYMOB

https://m.edsoo.ru/f998d964
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82 Pemmenue 3aaaq bubanorera HOK
https://m.edsoo.ru/d58c411a
83 ITonepeunoctsb CBETOBBIX BOAH. bubanoreka HOK
[Moaspusanus cBera https://m.edsoo.ru/e9890fe9
84 Pemmenue 3apaq bubanorera HOK
https://m.edsoo.ru/c56¢8158
85 CBeroBbIC ABACHUSA B IIPHPOAC Bubanorera HOK
https://m.edsoo.ru/0b36363d
86 OO0OoDbIIIeHIE U CUCTEMATU3AIUA 3HAHUU Bubauoreka LTOK
o Teme "Omrrmxa" https://m.edsoo.ru/8a14748b
87 Korrpoarnas padora mo teme «Omrrukay Bubanorera HOK
https://m.edsoo.ru/82315dd4
I'paHumel OPUMEHHMOCTH KAACCHYECKOM
88 MEXaHUKHA. 3aKOHBI SACKTPOAMHAMHUKH I Bubanorera HOK
https://m.edsoo.ru/c9bd77cb
IIPHHIIAI OTHOCUTEABHOCTH
89 ITocryaarer CIIEITIAABHOMN TeopUH bubanorexa LHOK
OTHOCHTEABHOCTH https://m.edsoo.ru/c56f05¢ch
IIpocTpaHCTBEHHO-BPEMEHHOI HHTEPBAA.
[Mpeobpasoanmsa  Aoperma.  Ycaosue BubAmorera LOK
90 IIPUIHHHOCTH. OTHOCHUTEABHOCTD
https://m.edsoo.ru/d83742bb
OAHOBPEMEHHOCTH. 3aMEAACHHE BPEMEHUI y
U COKpAIICHUE AAIHEL
o1 DHEprus M HMIYABC PEASTHBHCTCKOM bubanoreka LHOK
YACTHUIIBI https://m.edsoo.ru/853a64fc
0 CBfI3b MacChl C SHEPTHEH U HMIIYABCOM bubanoreka [HOK
PEAATUBHCTCKOH YaCTHIIBL. DHEPIHA IOKOA https://m.edsoo.ru/b6258ffa
93 PasHOBECHOE TETAOBOE M3AYUEHIIE Bubanotera LOK
https://m.edsoo.ru/f54035a5
94 3akon cMmerenus Buuaa bubanorera HOK
https://m.edsoo.ru/1c5£752
95 TI'mmmoresa M. ITaanrka o kBarTax. PoTOHDBI bubanorera HOK
https://m.edsoo.ru/a5ffa218
96 Dueprus 1 UMIyAbC POTOHA Bubamotera LHOK
https://m.edsoo.ru/7fb307ec
97 ®oroadbderr. Omerrer A. I'. Croaerosa. bubanorexa LHOK
3axonsr poroadexra https://m.edsoo.ru/8c68e5b9
VpaBuenue DUHIIITERHA AT
98 Q)I:)Toacpdpema. "Kpacuas rpaHHfIa" bubauorera HOK
https://m.edsoo.ru/01ef4556
doroapdexra *
bubanorexa [HOK
99 | Aasaerue cBera. Omerrst [1. H. AeGeaesa https://m.edsoo.ru/64b4£966
100 | BoAmoOBBIE CBOYICTBA YaCTHIL bubauorera HOK
https://m.edsoo.ru/f59cfcec
Boamer Ae Dbpoiias. AAmHa BOAHBI Ae
101 bpoiian I: paslfepm o6zf:cn/1 AOKaAI/ISaHI:I/I bubanorera HOK
. https://m.edsoo.ru/5df8bafl
ABIKYILICHACH YACTHLIBL
102 KopnyckyAapHO-BOAHOBOH AyaAH3M butamorexa LHOK
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https://m.edsoo.ru/8ccab62a

Bubanoreka LHOK

103 Aundpaxnns 9AeKTpOHOB Ha KPUCTAAAAX https:/ /m.cdsoo.ru/30dbal8e
Crernduka wm3MepeHHi B MI/I.I.(pOMI/Ipﬁv. BubAmorexa LOK

104 | CoorHorenus HEOIIPEACACHHOCTEH

N https://m.edsoo.ru/65783dec
I'efizerbepra
butamnorexa [HOK
105 Pemenme rpacrraceiars 3aaas https://m.edsoo.ru/e70195bd
106 Perrerne pacaérasix 3aaau bubanorera HOK
https://m.edsoo.ru/ee9b3182
Konrpoabnas pabora o temam: "OCHOBB
107 = CTO" "KopIyckyAapHO-BOAHOBOI Bubanorera HOK
. https://m.edsoo.ru/c3de891a
AYAAT3ZM
OmBITBL [0 UCCACAOBAHUIO — CTPOCHUSA
108 aTOMA. HAaHeTapH:}I MOAEAD paTOMa bubanorera HOK
https://m.edsoo.ru/312b750a
Pesepdopaa *
butanorexa HOK

109 Hocryaarer bopa https://m.edsoo.ru/404dfa%

110 Buaer cnextpos. Cuexrp ypoBHEH sHEpruu butanorexa HOK
aToMa BOAOPOAA https://m.edsoo.ru/cf74b11a

11 CIIOHTAHHOE H BBIHYKACHHOC H3AYICHIC bubaumoreka LIOK
cBeTAa https://m.edsoo.ru/f945d85¢

butanorexa HOK

2 Aasep https://m.edsoo.ru/2288a0c4
Hyxaonnaa moaeabp sapa I'efizenOepra- BubAmorera LOK

113 VBamenko. 3apfA B MaCcCOBOE YHCAO fAAPA.

https://m.edsoo.ru/34ada5de
W3zorormsr. PasgnoakruBHOCTD -
3axkon PAAIOAKTHBHOLO pacmaaa.

114 CBo¥iCTBA HOHH3UPYIOIIETO H3AYICHHUAL bubanoreka IHOK
BAmaame paAMOAaKTHBHOCTH Ha JKHBBIC https://m.edsoo.ru/aab98bef
opraHusmel. Aosumerpus
DHeprus CBA3U HYKAOHOB B sApe. SaepHere
cuapl.  Aedexr maccer  Aapa.  Saepnsie

115 | Peaxumm SAaepusie peaxtopsrt. [1pobaemsr bubanorexa LHOK
VIIPABASEMOIO TEPMOSACPHOIO CHHTE3A. https://m.edsoo.ru/ff1758d0
DKOAOTHYECKTE ACITIEKTHI pasBuTHA
AAEPHOM 9HEPIEeTHKU
MeTOABI perucTpanuyu M HCCACAOBAHESA
9AEMEHTAPHBIX dacTull. PyHAAMEHTAABHBIC

116 B3aUMOACHCTBHA. bapmonsl, Me3oHBI bubaunoreka LTOK
Aerrronsl. [IpeacraBaerne o CramAapTHOH https://m.edsoo.ru/1ac08a5b
MOACAU. KBapk-raroonHas MOAEAD
aAPOHOB
®usuka 3a npeaeaamu  CraHAapTHOI

117 | MoAeAm. Témuaa marepus wu  TEMHAA bubanorexa LHOK
sueprust. EAMHCTBO (pH3HaecKkoil KapTHHBI https://m.edsoo.ru/c026fd37
MHpa

118 Dransl pasBUTHA ACTPOHOMHUHU. 3HAYCHHE butamorexa LHOK
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ACTPOHOMHUH

https://m.edsoo.ru

ad73e145

IlpumeHnMOCTE  3aKOHOB  (DH3UKH  AAA

119 OODBACHEHHUA  IIPHPOABI  KOCMHYCCKHX bubauoreka LHOK
00beKkTOB.  METOABI  ACTPOHOMHYECKHX https://m.edsoo.ru/39c44028
HCCACAOBAHHI
CoBpeMEHHBIE  OIITHYECKHE TEAECKOIIBI

p ’ Bubaumoreka LIOK

120 | paAuoTeAecKoIIEL, BHEaTMOCEepHAas

https://m.edsoo.ru/4877aale
ACTPOHOMUSA B

121 Bup 3Bésamoro mHeba. CosBesaus, spkue bubauoreka LHOK
3BE3ABIL, ITAAHETHI, UX BUAUMOC ABHIKCHIIC https://m.edsoo.ru/aac588eb
Coaneunas cucrema. Coanne. CoAanevnas

bubanoreka [HOK
122 | axruBHOCTB. VlcTOuHMK sHepriun CoAHIa U
R https://m.edsoo.ru/22748eb4
3BE3A I
3BE3ABL, MX OCHOBHBIC XaPaKTEPHUCTHUKH.
1235 A " . bubanoreka LHOK
uarpamMma ' CHEKTPAaABHBIM — KAACC  —
panma P https://m.edsoo.ru/42169944
CBETUMOCTD *
. bubanoreka LIOK
124 3BE3ABI TAABHOI ITOCAEAOBATEABHOCTH
https://m.edsoo.ru/b3cb766¢
Buyrpennee CTpocHHE 3BE3A.

195 Cospemennbie IIPEACTABACHUSA o) bubanoreka [HOK
IIPOUCXOKACHUH H 9BoAforny COAHITA H https://m.edsoo.ru/d09da494
3BE3A. DTAIBI YKU3HU 3BE3A
Maeunsii  I[lyte — wmarma  'asakTmka.

v . bubanoreka LHOK

126 Tumer raraktuk. YEpHBIE ABIPHI B SAAPAX

https://m.edsoo.ru/7cd10a0a
TAAAKTUK -
Bceaennas. Pacimmupenune  Bceeaemnoii.
p butanorexa HOK
127 | 3axon Xa60aa. Teopus boabmoro B3psisa.
https://m.edsoo.ru/3dbdf0d2
PeanxroBoe usayuenune §
198 MacmrrabHas  crpykrypa  BeeaeHHOI. bubanorexa LHOK
MerarasakTka https://m.edsoo.ru/ce234633
. bubanorexa LHOK
129 Heperéunsie 1poGAEMBL ACTPOHOMEH
https://m.edsoo.ru/d37d9ffe
Pusmueckuii IIPAKTUKYM 1o TEME
"MccaeaoBanue MATHHUTHOTO IOASA
n
HOCTOSHHBIX MATHHTOB HAU
" . bubaumoreka LIOK
130 WccaepoBanue CBOIICTB
" " https://m.edsoo.ru/67361aef
deppomaraeruxos” manm "MccaeaoBamme *
ACHCTBHSA IIOCTOAHHOTO MATHHTA HA PAMKY
¢ TokoMm"
Qusumgeckuit  OPaKTHKyM  IIO  TeMe
"Usmepenne  cuabr  Awmmepa"'  wman

131 "sydeHue 3aBUCHMOCTH CHARL AMIIEpa OT bubanorexa IHOK
cuaer  ToKa"  wmam  "Ompeaeserue https://m.edsoo.ru/fcae91e9
MATHUTHOX  MHAYKIIMH ~ HAa  OCHOBE
n3mepeHust cuabl Amiepa”

Qusndeckuii  OPaKTHKYM  IIO  TeMe

132 | "HccaeaoBanue SBACHUS https://m.edsoo.ru/c36658da

SACKTPOMATHUTHOH  HHAYKIHH' — HAH
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"OnpescAcHHE  HMHAYKUMH — BHXPEBOIO

MATHHUTHOTrO 110Ad"

Quspdeckuii  HTPaKTHKYM  IIO  TeMe

133 "HccaeaoBaHme SBACHUS CAMOMHAYKIIAH' Bubaumorexa ITOK
nan "CHOpKa MOACAH 3ACKTPOMATHHTHOIO https://m.edsoo.ru/b8fb6391
reaeparopa”

Quspdeckuii  OPaKTHKYM  IIO  TeMe

134 "Hsmepenue eproAa CBOGOAHBIX Bbubanoreka LHOK
KOACOAHHH HHUTAHOIO U IPYKUHHOIO https://m.edsoo.ru/5d159d35
MasTHUKOB"

Puspgeckuii  mpaxTHK o TeMe
135 "peod b ™ bubauoreka LHOK
€OOpa3OBaHUE SHEPIUN B IIPYKUHHOM
P p" P P https://m.edsoo.ru/a28026bd
MasTHUKE B
Duspgeckuii  OpPaKTHKYM IO TEMe
"HccaeAOBAaHHE IIEPEMEHHOIO TOKA Yepes3

136 IOCAEAOBATEABHO COCAHEHHEIE bubanoreka [HOK
KOHACHCATOP, KATYIIKY B PE3UCTOP” HAM https://m.edsoo.ru/89dc2d90
"HccaepoBarre paOOTH HCTOYHUKOB CBETA
B LICIIH [ICPEMCHHOTO TOKA"

137 Qusugeckuit  OPaKTHKyM IO TeMe bubaumoreka LIOK
"MsydeHue mapaMeTpOB 3BYKOBOIH BOAHBI" https://m.edsoo.ru/b100661a
Qusugeckuit  OPaKTHKyM  IIO  TeMe

138 "MsMepeHne IOKa3aTeAss IIPEAOMACHHSA Bbubauoreka LTOK
crekaa" nan "[loAaydeHne n3oOpaxKeHus B https://m.edsoo.ru/42569¢al
CHCTEME U3 IIAOCKOTO 3¢PKAAA I AHMH3BI
Qusugeckuit  IPaKTHKyM  IIO  TeMe
"HccaepoBaHME 3aBHCHMOCTH (POKYCHOLO

|39 | PACCTOMHIA OT BermecTsa (ma mpumepe bubauoreka LIOK
xuAknx  ama3)"  wmam  "Vsmepenue https://m.edsoo.ru/b879fb3f
(POKYCHOTO pACCTOSHHS —PACCEHBAIOLINX
AmH3"

Qusugeckuii  IPaKTHK oo  Teme
140 "Hab P ™ b bubanorexa LHOK
abAroAcHIe Audpaknm
P W https://m.edsoo.ru/8b7ac737
HHTEP(EPEHIE 1 IIOASPU3ALIIY CBETA
Qusumgeckuit  OPaKTHKyM  IIO  TeMme
"O
IIPCACACHHUE HMIIYABCA M SHEPIUU
141 P y P ( bubaumoreka LIOK
€ ASITUBHACTCKUX YACTHUL 110
P https://m.edsoo.ru/63756¢c47
dororpadpuam TPEKOB 3apAKEHHBIX :
YACTHUI] B MATHUTHOM II0AC)"
Qusumgeckuit  OPaKTHKyM  IIO  TeMe
"I/I =
sMeperne ImocTosHHOH [laamka Ha
P " bubanorexa [HOK
142 | ocmoBe wmccaepoBanua — doroaddekTa
B https://m.edsoo.ru/eb916£82
nan "MccaeAOBaHEE 3aBHCHMOCTH CHABL -
TOKA YePe3 CBETOAHOA OT HAIpsuKeHns'"
Qusugeckuii  OPaKTHUKyM  ITO  TeMe

143 "HccaepoBaHme  CIIEKTPa  PaspeKEHHOrO bubanoreka LIOK

aATOMAPHOTO BOAOPOAZ UM H3MEPEHHUC https://m.edsoo.ru/ec651eb8

rroctosHuo# Prabepra
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Quspdeckuii  OPaKTHKYyM  IIO  TeMe

"HccaepoBaHME PAAHOAKTHBHOIO POHA C

" bubanorexa LHOK
144 | mcmoawr3oBaHHEM AO3HMETPA AT
" https://m.edsoo.ru/c3dabe6e
Wsyuenne  moraomeHus — OeTa-4acTHI
anroMuHIEM"
Quspdeckuii ~ ITPaKTHKYM  IIO  TeMe
"HabaroaeHuA 3BE3AHOIO HEOA
HEBOOPYKEHHEIM TA230M c
HCIIOAB30BAHUEM KOMITBFOTEPHBIX
HPUAOKEHUI AASL OIPEACACHUSA
p p butamnorexa [HOK
145 IOAOKEHHA HEDECHBIX OODBEKTOB  HAa
https://m.edsoo.ru/1072021¢
KOHKPETHYIO AATy: OCHOBHBIC CO3BE3AHSA
CeBepHOIO IOAYIIAPHSA U SPKUE 3BESABI"
nan  "Habaropenwss B Teaeckorn  AyHbl,
IIAQHET, TYMAaHHOCTEH W  3BE3AHBIX
cKOIAeHHI"
O0001IEHE U CUCTEMATU3ANMS 3HAHUM.
Poasn U3MKA W ACTPOHOMHUH B
b N P . bubanorexa LHOK
146 | sxoHOMUYECKOM, TEXHOAOTHYECKOM,
~ . https://m.edsoo.ru/ad6ddeed
COLMAABHOM  H  oTHYECKOH  cdpepax *
AEATEABHOCTH YEAOBEKA
O000I1IEHIE U CUCTEMATU3ANMS 3HAHUM.
bubanoreka LHOK
147 Poabp u mecto dpusukm u acrpoHomMuu B
. N https://m.edsoo.ru/18f19f7¢
COBPEMCHHOM HAYIHOH KapTUHE MHUPA
O060oDIIEHTE M CHUCTEMATH3AINAA 3HAHUM.
Poab Jusmaeckoi TEOPHH B
OPMHPOBAHUN PEACTABACHUI o
148 i pAHp . p bubanorexa [HOK
M3UYECKOM  KapTUHE  MHpPa, MECTO
. P ba, https://m.edsoo.ru/e7d400£4
pHU3HIECKOH KAPTUHBI MUPA B ODILEM PAAY
COBPEMEHHEIX €CTECTBEHHO-HAYIHBIX
IIPEACTABAEHUN O IIPUPOAE
149 O0001IEHE U CHCTEMATU3ANMSA 3HAHNI bubanoreka LHOK
o teme "Kuaematuka" https://m.edsoo.ru/b032fc4b
150 O0001IeHE U CHCTEMATU3ANMS 3HAHMI bubanoreka LHOK
no teme "Kunemaruka' https://m.edsoo.ru/4e31b507
151 O0001IEHE U CHCTEMATU3ANMSA 3HAHNI bubanoreka LHOK
o teme "Auaammka" https://m.edsoo.ru/2dfbafc5
152 O06001IeHE U CHCTEMATU3ANMSA 3HAHNI bubanoreka LHOK
o teme "CraTnKa TBEpAOrO Teaa" https://m.edsoo.ru/3ccad82¢
O0001IeHE U CHCTEMATU3ANMS 3HAHNI
" butamorexa HOK
153 | mo rteme "3akOHEI  coXpaHeHHA B
" https://m.edsoo.ru/32a4d1a0
MeXaHUKe
O06ODIIEETE W CHCTEMATA3AIAA 3HAHUUI
" bubanorexa LHOK
154 o TEeMe OCHOBEI ~ MOAEKYAAIPHO-
. " https://m.edsoo.ru/ed440ca8
KHHETHYIECKOH TeOpUH
O06ODIIEEE W CHCTEMATA3AIAA 3HAHUU
" bubanorexa [HOK
155 | mo Teme "Tepmoammammka. TeraoBere

MAITHHGI

https://m.edsoo.ru/c63f7¢10
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OO0OobIIIeHIEe U CHCTEMATU3AIAA 3HAHUN

156 A 1 Bbubanoreka LHOK
o TEME rperaTHble TOAHUA
© pera | coere https://m.edsoo.ru/1d36b5b1
BerecTBa. PasoBbIe TEPEXOABL

157 O06o00I1IeHE U CHCTEMATU3ALMSA 3HAHNI 1 bubanorexa LHOK
1o Teme "Daexrpraeckoe moae” https://m.edsoo.ru/3bf0def9
O6ob 7

. o LT_ICHI/IHQI—I u CI/ICTCM?TI/IS?].HI/IH 3HaHI/II:I 1 Brfanorexa HOK
o TeMe OCTOSIHHBIH 3ACKTPHYICCKIE

" b https://m.edsoo.ru/71453ee6
TOK

159 OO0OoDbIIIeHNE U CUCTEMATU3AIUA 3HAHUU 1 Bubauoreka LTOK
110 Teme ""TOKU B PABAMYHBIX CpeAax” https://m.edsoo.ru/3d40077a

160 OO0OoDbIIIeHIE U CUCTEMATU3AIUA 3HAHUU 1 Bubauoreka LTOK
o TeMe "MarguTtHOE TIOAE" https://m.edsoo.ru/3b4c06ae
P 7 . 0606

. €3CPBHBI  YPOK 00 IeHue W 1 Bubamorexa HOK
CHCTEMATH3AIINA  3HA o  Teme
CHCTENITISA, - st 1 . https://m.edsoo.ru/053¢2248

DACKTPOMATHUTHAS HHAYKIIHS
P 7 . 0606

o 6376pBH’bII/I YpPOK .,O ITICHIIE ’ u 1 B Asiorexa OK

fI/ICFCMaFI/IBaLII/IH 3HaHI/II/I" oo  TeMe httns:/ /m.edsoo.ru/d6310bfd
MexaHugeckne KoAeOaHUA *
P 7 ) 0606

o €3CPBHBIH  ypOK uo IMeHue U 1 Bufanorexa HOK
CHCTEMATHU3AIAA  3HAHME  II0  TEME
" t " https://m.edsoo.ru/5e2bb83d

DAEKTPOMATHHTHEIE KOACOAHHA *
PesepsHbrit VPOK. O6obienue u

Lo4 CHCTEMATU3ALIUS 3HAHUU o TEME 1 butanorexa [HOK
"MexaHHYECKHE U HACKTPOMATHUTHEIC https://m.edsoo.ru/96a7a2dd
BOAHBI"

e PesepBHEIl  ypOK. OESO6LLICHI/IC u 1 BubAnorexa HOK

UCTEMATU3AITISA HaHUI 1T TEM
f crend " > i © e https://m.edsoo.ru/52ad1603
Orrruxa B
P 7 . 0606
€3CPBHBI  YpOK uo IeHue U BubAmorexa HOK
166 CHUCTEMATHU3ALMA  3HAHMKU  IIO0  TEMeE 1 https:/ /m.cd Sheclc6s
./ /m. N
"Ocuoser CTO" bs COS00.IU/ODECLC
P 7 ) 0606

o €3ePBHBI  YPOK vo IeHue W 1 BubAmorexa HOK

fI/ICTCMaTI/ISaL[I/IH 3HaHI/II/\I‘ o "Teme httos:/ /m.edsoo.ru/ f7c59d38
KoprryckyAspHO-BOAHOBOI AyaAU3M -

s PesepBHEIIT  ypOK. vO6O6LT_ICI'{'I;IDC u 1 BubAmorexa HOK
CI/ICTC]:/'laTI/ISaL[I/IH sHauuil 1o Teme "Pusnxa https://m.edsoo.ru/1£511654
aToMa

o PesepBHEIIT  ypOK. uO6o6meI'{'I:De u 1 BubAmorexa HOK

TEMATH3AITHA 3HA 0 TeMe 3UKa
CHCTEMATHIAMIL SHATITL TO e . H" https://m.edsoo.ru/905¢5¢ce0
ATOMHOTO AP ¥l 9ACMEHTAPHBIX YACTHII
P 7 . 0606
€3CPBHBIH  YPOK ..O IeHue U Brfanorexa HHOK

170 CHCTEMATHU3ALIHIS 3HAHUN o TEMe 1

" " https://m.edsoo.ru/2bffh94c
DAeMeHTHI ACTPOPUIHKH -
OBIIEE KOAMYECTBO YACOB IT1O 170 16

IMPOI'PAMME
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YUYEBHO-METOANMYECKOE OBECITEUEHHE OBPA3OBATEABHOTI'O
ITPOLECCA
OBA3ATEABHDBIE YUEBHBIE MATEPHAADBI AAI YAEHHKA
1. ®usuxka, 10 kaacc/ Msxurues 4., Byxosues b.b., Corckuit H.H. oA peaakuuei
[Tapdenrresoit H.A., Axmmoneproe obrrectso «M3aareapctso «IIpocserierue»
2. ®usnka, 11 kaace/ Msxummes I'.A., Byxosues B.b., Yapyrua B.M. oA peaakuueit
[TapdenrreBoit H.A., Aktimoneproe obmectso «k3pareapctBo «lIpocsermenme»

METOANUECKHUE MATEPUAADBI AAd YUAUTEAA
1. Vaeonuk I'SI. Makummes, b.b. byxosnes, H.H. Corckmit «®Pusnxa 10 kaacc: yaeOHUK AAS
00111e00Pa30BATEABHBIX YIPEIKACHUI: 0A30BbIH 1 IPOMHUABHEI ypoBHIN, M.: «[Ipocserenne,
2021 r.
2. Vuebuux I' 1. Makures, b.b. Byxosies, B.M. Yapyrun «@usuxa 11 kaacc: yaeOHIK AAS
00I11e00PAa30BATEABHBIX YUPEKACHUI: 0A30BBIIT 1 TPOPUABHEIA ypoBHIY, M.: «lIpocserenney,
2021 r.
3. Aaapromeukns C.M., Cayxaesckuit A.C. "KoHcTpykTop" caMOCTOATEABHBIX M KOHTPOABHBIX
pabort. Pusnka. 10-11 kaaccer. M.: I Ipocsemenuex. 2010 r. 191 c.
4. I'pomriesa O.}. Temarugeckue KOHTPOABHBIE I CAMOCTOATEABHBIE pabOTH TO dusuke. 10 kaacc.
M.: «Dx3amen». 2012 1. 192 c.
5. I'pomriea O.M. Coopruk 3aaad o dpusuke. 10-11 xaaccer. M.: «Dk3amen». 2015 1. 208 c.
6. [ITuaos B.®. ®usuka. 10-11 kaaccsr. Iloypounoe maanupopanue k yaeOHuKy - Makuresa I'.f1.,
Byxosnesa b.b. u Ap. M.: dlIpocsemenne». 2015 1. 128 c.
7. Porvikerra ATT. @usuka. 3apagnnk. 10-11 kaacesr. M.: «Apoda». 2013 1. 192 c.
8. I'pomrrea O.M. Temartmuaeckre KOHTPOABHBIE B CAMOCTOATEABHBIE paOOTH 110 (husuke. 11 kaacc.

M.: «Dx3amen». 2012 r. 144 c.

LT ®POBBIE OBPA3OBATEABHBIE PECYPCHI 11 PECYPCBhI CETU MHTEPHET
1. ®eaeparbHblil HEHTP HHAOPMALMOHHO-00PA30BATEABHBIX PECYPCOB
https://web.archive.org/web/20191121151247 /http:/ / fciot.edu.ru/

2. LHOP n pecypent o pusuxe http://class-fizik.ru/astw.html

3. Kopnoparus «Poccutickuii yaeGHux» https:/ /rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

4. LIOP n pecypcnt o pusuxe http://class-fizik.ru/fizw.html

5. Bupryaasasie aaboparopusie paborst 1o ¢pusnke https://efizika.ru/course/view.phprid=44

6 bubanorexa — Bcé 1o npeamery «Pusukar. — Pexxum aoctyma: http: // www.proshkolu.ru

7. Buaeoonsrter Ha ypokax. — Pexkum aocryma: http:/ /fizika-class.narod.ru

8. EAuHAasA KOAAEKIIHA ITUQPPOBHIX 0OPA30BATEABHBIX pecypcoB. — Pexunm aoctyma: http: //school-
collection.edu.ru

9. DaekrponHsle yuebHUKN 110 (pusnke. — Pesxum aoctyna: http:/ /www.fizika.ru

10. ®eaepasbHBIil HeHTP HHGOPMALTHOHHO-0OPA30BATEABHEIX PECYPCOB. — Pexnm AocTyma:
http:/ /www.fciot.edu.ru/

11. Uureprer ypok. — Pexxum aoctyma: http://interneturok.ru/ru/school/physics/

12. Arnmarn dusuaeckux o0bekToB. — Pesknm aoctyma: http://physics.nad.ru/

13. JKusas dpusnka: obyuaroruas mporpamma. — Pexxnm pocryma: http://www.int-
edu.ru/soft/fiz.html
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