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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uKe Ha YpPOBHE CpeIHEro OoOIIero oO0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXKEHUW W TPeOOBAHMI K pe3ysibTaTaM OCBOECHHS
OCHOBHOM 00pazoBareiabHON mporpaMmmsbl, npenacraieHHbix B PI'OC COO, a
Takxke ¢ yu€ToM (enepanbHOi paboueil mporpaMmbl BocniuTanus u Konneniuu
npenojaBanus  ydeOHoro mpeamera «@Puszuka» B 00pa30BaTENIbHBIX
opraumsaiusax  Poccuiickon — ®enepauuy,  peaIM3yIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE IPOTPAMMBI.

[Iporpamma 1o ¢Qu3uke omnpenenser o00g3aTENbHOE MPEIMETHOE
coJiepKaHKe, YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh U3yUYEHUs
TEM U pa3lelioB y4yeOHOro mpeaMera ¢ YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBA3€H, JIOTMKM Y4YeOHOro TMpoliecca, BO3PACTHBIX
ocobenHoctel oOyyvaromuxcs. [Iporpamma no ¢usmnke Aa€t mpeacTaBICHHUE O
HEeNsIX, COAEp)KaHWM, OOIIeld cTpaTeruu OOydeHHUs, BOCIHMTAHUS M PA3BUTHUA
oOydaromuxcs cpeacTBaMu ydyeOHoro mnpenMera «Pusuka» Ha yriayOnEéHHOM
YpOBHE.

N3yuyenue kypca Qu3uku yriayOJa€HHOTO YPOBHS IMO3BOJISIET peajn30BaTh
3alauyu Mpo¢deCCUOHANIBHON OpUEHTAIlMM, HAIPaBJICHO Ha CO3/IaHHUE YCIOBUMN
JUISL TIPOSIBJIEHUSI CBOUX WHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEM
KOKIbIM  OOyYaromuMmcsi, KOTOphlE  HEOOXOAMMBI I  MPOJOJKEHUS
oOpa3oBaHHs B OpraHu3anusix MNpoQEecCHOHAIBHOTO 00pa3oBaHUs IO
pPa3sTUYHBIM (PU3UKO-TEXHUUECKUM M HHKEHEPHBIM CIIEIIUATbHOCTSM.

B mnporpamme mno ¢usuke omnpeaensioTcs IUTAHUPYEMbIe pe3yiIbTaThl
OCBOCHHUS Kypca (U3MKM Ha YypOBHE CpeaHero oOIero oOpa3oBaHUs:
JUYHOCTHBIE, METaNpeIMEeTHbIe, MpeaMeTHbIe (Ha YriyOJEHHOM YpOBHE).
Hayuyno-meTomonornueckoii  OCHOBOM It pa3paboTku  TpeOOBaHHMH K
JMYHOCTHBIM, METANPeIMETHBIM U IPEJIMETHBIM pe3yJbTaTaM O00ydJarouxcs,
OCBOHMBUINX MPOrpaMMy 1o (pU3MKE HAa YPOBHE CPEIHEro oOIIiero oopa3oBaHUs
Ha yriyOJE€HHOM YpOBHE, SIBISETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

[Iporpamma no pu3uke BKIIOYACT:
IUTAHUPYEMBIC PEe3ybTaThl OCBOCHHUS Kypca (U3HKKM Ha YIIIyOJIEHHOM

YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 10 TOJ1aM O0yUEHHS;
cojiepkaHue yueOHoro npeamera «O@u3nka» mo rogaM oOy4eHHUs..
[Iporpamma 1o (u3uke WMEET MPUMEPHBIN XapakTep W MOXKET OBITH
MCITIOJIb30BaHa YUYUTEISIMU (DU3HUKH TSI COCTABICHUSI CBOUX PA0OUYUX TIPOTPAMM.
[Iporpamma no ¢u3nKe HE CKOBBIBAET TBOPUYECKYIO MHUIIUATUBY YUUTEIEH
U TPEJOCTABISET BO3MOXKHOCTHU JIJIsl peau3alii Pa3IuYHbIX METOJUYECKUX



MOJXOJI0B K MPENoAaBaHUI0 (U3MKU Ha YriyOJEHHOM YPOBHE NpU YCIOBUHU
COXpaHEHUs 00A3aTENbHON YaCTH COAEPKAHUS Kypca.

®du3rka Kak Hayka O HamboJsiee OOIIMX 3aKOHaX IPHUPOAbI, BBICTyHas B
KauecTBe Yy4yeOHOro IMpeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHbIH BKJIaJ B
cucteMy 3HaHUM 00 okxpyxkatomeM wmupe. lIkonbHbIA Kypc QU3MKH —
CUCTEMOOOPA3yIOIIMil  JUIsl €CTECTBEHHO-HAYYHbIX Yy4Y€OHBIX MPEIMETOB,
MOCKOJIbBKY (DM3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB W SIBJICHU,
U3y4aeMbIX XUMHUEH, Ouoyorueit, usznueckoil reorpadueil U acTpOHOMHUECH.
Hcnonb3oBaHue M aKTUBHOE MPUMEHEHUE (PU3NYECKUX 3HAHUN OIpeaAesniIo
XapakTep u OypHOE pa3BUTHE pa3HOOOpa3HbIX TEXHOJOTMH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, TIOJIyYEHHUSI HOBBIX MaTEPHUAJIOB C
3aIaHHBIMU  CBOMCTBaMH. M3ydeHue (U3UKU BHOCUT OCHOBHOM BKJIaJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa oO0ydyarouierocs, B
dbopMupoBaHue yYMEHUW TNPUMEHSATh HAYYHBIM METOJl TIO3HAHWUS TpHU
BBITIOJIHCHUW UMH YYEOHBIX UCCIICIOBAHUI.

B ocHOBY kypca (usuku Ha ypoBHE CpeaHEro oOIIero ooOpa3oBaHUs
MOJIOKEH PAJl HJACH, KOTOpbhle MOXXHO pacCMaTpuBaTh KaK MPUHIUIBI €ro
OCTPOEHUSI.

Hoea uenocmnocmu. B COOTBETCTBUU C HEW KypC SIBJISIETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COACPKUT MaTepuaj U3 BCEX pa3/iesioB (PU3UKHU, BKIIOYACT
KaK BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUU ¢ HEW MaTepual Kypca (U3HKU
o0beuHEH BOKPYr ¢u3Mueckux Teopuid. Bemymum B Kypce sBIsieTcs
(dbopMUpoOBaHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pHUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peann3anys NpeanonaracT UCnoib30BaHUE
T'YMaHUTApHOTO MOTEHIHAaNa (U3NUECKOW HAYKH, OCMBICIICHUE CBSI3U PA3BUTHUS
¢u3uku Cc pa3BUTHEM OOIIECTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M SKOJIOTHUYECKUMH MPOOIeMaMH.

Hoesa npuknaonoun wnanpaenennocmu. Kypc ¢busuku yriayOonéHHOTO
YPOBHSl TPEANoJiaraeT 3HAKOMCTBO C IIMPOKHUM KpPYroM TEXHHUYECKUX U
TEXHOJOTHYECKUX NPUIOKEHUM H3YYECHHBIX TEOpUM M 3akoHOB. [Ipm 3TOM
paccMaTpHWBAIOTCSA HA YPOBHE OOIMMX TPEACTABICHUH UM COBPEMEHHBIC
TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTHUHU.

Hoea 3konozuzayuu peannsyeTcs MOCPEACTBOM BBEICHUS SJIEMEHTOB
COJIepKaHMsI, TMOCBSIIEHHBIX JKOJOTHMYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpPBbIE CBSI3aHBI C PA3BUTUEM TEXHHKU M TEXHOJIOTHI, a TakKe O0OCYyX IACHUS



npo0ieM  palMOHAIIBHOIO  MNPHUPOJAOIONIB30BAHUS M HKOJIOTMYECKOUN
0€30MaCHOCTH.

OcBoeHuMe coJiepKaHus MPOrpaMMBbl O PU3HKE JOJKHO OBITh MOCTPOCHO
Ha MPUHIMIIAX CUCTEMHO-JEATEeIbHOCTHOrO nojaxoaa. s ¢pu3uku peanuzamus
AOTUX TPUHIUIOB Oa3upyeTcs Ha HUCMOJIb30BAaHUU  CAMOCTOSATEIBHOTO
AKCTIEPUMEHTA KaK IMOCTOSHHO JEHCTBYIOMIETO (akTopa y4eOHOro mpolecca.
Jlist yrityO€HHOrO ypoOBHSI — 3TO CHUCTEMa CaMOCTOSITEIBHOIO YYEHUYECKOTO
AKCIEPUMEHTA, BKIIOYAIOMIETO (POHTAIBHBIE YYEHUUYECKHE OIbBITHl IIPU
W3YYEHUU HOBOT'O Marepuala, jJabopaTopHbie pabOThl U PabOTHI MPAKTUKYMA.
[Tpu 5TOM BO3MOXKHBI JiBa crioco0a peann3anuu (HU3NYECKOro npakTukyma. B
NEPBOM cllyyae MpakTUKyM npoBoautcsa aubo B koHue 10 u 11 kmaccos, n1ubo
nocjie MepBOro M BTOPOrO MOJYrOoJMWA B Ka)XJAOM M3 ATHX KjiaccoB. Bropoi
Croco0 — 3TO MHTErpalus paboT NPaKTUKyMa B CUCTEMY J1abOpaTOPHBIX padoT,
KOTOpBIE MPOBOJATCS B Tpoliecce M3ydeHus paszzena (temsl). [lpu 3Tom mon
paboTaMu MpakTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE MCCIEeI0BaHNEe, KOTOPOe
IIPOBOJIUTCSI TIO PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUa O€3 MOIIaroBou
WHCTPYKITUH.

B nporpamme 1o ¢usuke cucTeMa YYEHHYECKOTO DJKCIEPUMEHTA,
1a60paTOPHBIX padOT U MPAKTHKyMa IMpeACTaBIeHa eUHBIM NepeuHeM. Bridop
TEMATUKU JJIs1 3TUX BUJIOB YUYEHUUECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4yaCTHUKaMu 00pa3oBaTENIBLHOrO MpoIlecca MCXOAS M3  OCOOEHHOCTEM
MOYPOYHOTO IIJITAHUPOBAHMS W OCHAIIeHus kaOunetra ¢usuku. [lpu 3TOM
oOecrieuynBaeTcsl OBNaJeHUE OOYJAIOIIMMUCS YMEHUSIMH TPOBOJHUTH MPSIMbIE U
KOCBEHHBIE U3MEPEHHUS, UCCICIOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BENUYUH U
MIOCTAaHOBKY OMBITOB IO MPOBEPKE MPEIIOKEHHBIX THIIOTE3.

bonpiioe BHMMaHHE yAENSIETCS PEIMICHUI0 PACUETHBIX M KAaYECTBEHHBIX
3anay. [Ipu aToM aia pacu€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a]]a4H C SBHO
3QIaHHOM W HESIBHO 3aJaHHOM (PU3HYECKOH MOJENIbIO, TIO3BOJISIONIHE
MPUMEHSTh M3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHM KaK W3 OJHOr0 pasziena
Kypca, TaK W HUHTErpUpys NPUMEHEHUE 3HAHUW U3 pa3HbIX pazaenon. s
KaueCTBEHHBIX 3ama4 MPUOPUTETOM SIBJISIIOTCSA 3a/1aHUs Ha
o0BsICHeHHE/TIpe/ICKa3aHue MPOTEKaHUs (PU3MUECKUX SBICHUW W MPOIIECCOB B
OKpYXaIoIIeHl KU3HH, TpeOyrolre BhI0opa (HU3NIECKON MOACIN I CUTYallun
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B COOTBETCTBUHU c TpeOOBaHUAMU Or'ocC COO K
MaTepHATbHO-TEXHNYECKOMY 00€CTeueHno yaeOHOTo Tpoliecca Kype (U3HKU
yriyOJIEHHOTO YpPOBHSI Ha YPOBHE CpeIHEro oO0uiero oOpa3oBaHUs J1OJHKEH
M3y4yaTbCsl B YCIOBUSIX MPEIMETHOro kaOuHera. B kaOuHere (DU3UMKU JOTAKHO



OBITh HEOOXOAMMOE JTA00PATOPHOE 0OOPYAOBAHUE /1JISI BHIMIOJHEHUS YKa3aHHbBIX
B IIporpamMme no (pU3MKe y4eHHMUECKHX OMBITOB, JJA0OPATOPHBIX pabOT U padboT
MPaKTUKYMa, a TakK)Ke JEMOHCTPAIIMOHHOE 000pYyI0BaHHUE.

JleMoHcTpanmoHHOe 000py/IoBaHHE (QOPMUPYETCSI B COOTBETCTBUU C
MPUHIIMIIOM MHWHHMAJIBHOH JIOCTATOYHOCTH M 00ecleunBaeT IIOCTAaHOBKY
MEPCUNCIICHHBIX B TIpOrpaMMe IO (DH3UKE KIFOUYEBBIX JEMOHCTPAIUN ISt
UCCJICIOBAHMUS UW3YYaeMbIX SBJICHHA W TPOIECCOB, OJMIIUPHUYECKUX M
(GyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHUH.

JlabopaTtopHOEe 00OpYy/IOBaHHME JJII YYEHWYCCKUX TPAKTHYECKUX padoT
dbopMHpYETCSI B BHJIE TEMAaTHYECKUX KOMIUICKTOB U 00€CIIeUnBaeTCsS B pacycTe
OJTHOTO KOMIUICKTAa Ha JBYX OOydYaronuxcs. TeMaTHYeCKHE KOMIUICKTHI
1a00paTOPHOTO 00OPYIOBAHUS JIOJDKHBI OBITh TIOCTPOCHBI HAa KOMIUICKCHOM
MCIIOJIb30BAaHUM aHAJIOTOBBIX M MIU(PPOBBIX MPUOOPOB, a TAKIKE KOMITBIOTCPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJIE ITUPPOBBIX J1a0OPaTOPHiA.

OCHOBHBIMH IEJIIMH H3yYCeHUS (PU3MKH B 00IIIeM 00pa30BaHUH SIBIISTFOTCS:

dbopMHUpOBaHUE WHTEpPECa W CTPEMIICHHS OOYYaIOIIUXCS K HAy4YHOMY
WU3YYCHHUIO TPUPOABI, PA3BUTUE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEM;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJie TIO3HAHUS U (POPMHUPOBAHUE
UCCJIEI0BATEIHCKOIO OTHOIIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3Y4YeHUS
OCHOB CTPOCHHMsI MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHue yYMEHHMI OOBACHATH SIBICHHS C HUCIOJBb30BAaHUEM
(bu3MUeCcKNX 3HAHUM U HaYYHBIX JI0KA3aTEIbCTB;

dbopMuUpoBaHUE TPENCTABICHUNA O PONHM (PUMKHU IS PA3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE  TPEJCTABICHHMH O  BO3MOXHBIX  chepax  Oymymiei
mpoecCHOHaNbHON ESITENIbHOCTH, CBS3aHHBIX C (U3HKOM, TMOATOTOBKA K
JanbHEUIIeMy OOYIeHHIO B TOM HAlpPaBIICHUU.

JlocTkeHune 3TUX 1esieil 00eCeYrnBaeTCsl PEIICHUEM CIISAYIONUX 3a71a4 B
mpoliecce U3yyeHust Kypca GU3MKU Ha YPOBHE CPEIHETO 00IIeTro 00pa3oBaHus:

npuoOpeTeHne CUCTEMBl  3HAHHU 00 o0mmx br3mIeCKuX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUAX, BKIIOYAs MEXaHUKY, MOJCKYJISPHYIO
GU3HKY, STEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI acTpO(DH3UKH;

dbopMupOoBaHUE YMEHHMA TPUMEHSATH TEOPETUUYECKHE 3HAHUS IS
0o0BsiCHeHHS (M3UYECKHUX SIBJICHUN B MPUPOJE W JJISA MPUHATUAS TMPAKTHICCKUX
pEIICHUI B MOBCETHEBHOW KU3HU;



OCBOCHHUE CIIOCOOOB pEIICHUS Pa3IUYHBIX 3aJady C SBHO 3aJaHHOU
bu3nYecKor MOJENbI0, 3aj1a4, MOIPa3yMEBAIOIIUX CAMOCTOSATENIBHOE CO3/1aHue
dbu3nUeckol Mojenu, aJeKBaTHOM YCIOBUSIM 3ajlaud, B TOM YHCIE 3ajad
WHXXEHEPHOI'0 XapakTepa;

NOHUMAaHUE (PUBMUYECKUX OCHOB M TMPUHIIUIIOB JCHCTBUS TEXHUUYECKUX
YCTPOUCTB M TEXHOJOTHMUYECKUX IPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIUIYIO
cpeny;

OBJIQJICHUE METOJaMHU CaMOCTOSITEILHOTO TUJIAHUPOBAHUSI U TMPOBEICHUS
bU3UYECKUX HKCIEPUMEHTOB, aHajlu3a © HHTEeprpeTanuu uHOOpMaIUH,
OTpeIeNIeHHs] JOCTOBEPHOCTH MOJTYyUYEHHOTO Pe3yJibTaTa;

CO3/IJaHHUE YCIIOBUN NJIsI pa3BUTUS YMEHUN MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOH JEATETbHOCTH;

pa3BuTHe WUHTEpeca K cdepam npodecCHOHAIBHOM JeATEeIbHOCTH,
CBSI3aHHOM C (PU3UKOM.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO yriyOnEHHBIN YpOBEHB
u3ydeHus yuyeOHoro mnpeaMera «Du3ukay Ha YpPOBHE CpEAHEro OOIIero
oOpa3oBaHUsl BbIOMpaeTCs OOYYAONIUMHUCS, TUIAHUPYIOIIUMU TPOJAOJIKEHUE
00pa30BaHus M0 CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO MTPOPHIIAL.

Ha wusyuenue ¢usuku (yrinyOn€HHBI ypOBEHb) Ha YPOBHE CPEIHETO
obmero oopazoBanus orBoautcs 340 vacos: B 10 kimacce — 170 yacoB (5 vacos
B Hegento), B 11 kmacce — 170 yacoB (5 yacoB B HEICIIO).

[Ipennaraemspiii B mporpamme 1o (u3HNKe MepedyeHb Ja0OpaTOPHBIX U
NPAKTUYECKUX pabOT SBISETCS PEKOMEHJIOBAHHBIM, YYMTENb JEllaeT BBIOOP
NPOBEJICHUs JIa0OPAaTOPHBIX PAbOT U OMBITOB C YYETOM HWHAMBUAYATbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKAHUE OBYUEHUA
10 KVIACC

Paszpnen 1. Hay4Hslit MeTOX MO3HAHUS IPUPOIBI.

®uzuka — (QyHgamMeHTanbHas Hayka o npupoae. Hayunwlii meron
MMO3HAHUS U METOJIbI UCCIEAOBAHUS (PU3MUECKUX SBJICHUI.

DKCIEpUMEHT M TeopHusl B Mpoliecce Mo3HaHus mpupobl. HabmoneHue u
AKCTIIEPUMEHT B (pu3HKe.

Cnoco0bl u3MepeHus: (pu3nueckux BETUYUH (AHAJIOTOBBIE M ITU(POBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHnoct  w3MepeHuit  (u3NUecKUx BeJUYUH (aOCoNOTHAsT U
OTHOCHUTEJIbHAS ).

MopenupoBanue (GU3HMYECKUX SIBICHUM W TPOIIECCOB (MaTepuaibHas
TOYKa, aOCONIOTHO TBEPAOE TEJO, HJcaNbHAsl >XUIKOCThb, WJICAIBHBIA TIa3,
TOYEUHBIHN 3apsa). [ unoreza. @PU3NUECKUN 3aKOH, TPAHULIBI €TO MPUMEHUMOCTH.
dusznueckass TEOPUs.

Ponb u mecto ¢usuku B popMUPOBAHUHN COBPEMEHHON HAYYHON KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomoi, nPAKMUKYM.

N3mepenue cuiabl TOKA W HAIpPSHKEHHWS B LEMU MOCTOSIHHOTO TOKa IPHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HaKOMCTBO ¢ U(PpoBoi JabopaTopueit o ¢pusuke. [Ipumeps! n3mepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITBIOTEPHBIX TATYUKOB.

Pa3zpnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHrue. OTHOCUTENBHOCTh MEXAHUYECKOTO IBUKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IMPOEKIUU HAa OCH CUCTEMBI
KoopauHat. TpaexkTopus.

ITepemerienne, CKOPOCTh (CpeaHsisE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHUE MATEPUATIBbHOW TOYKHM, UX MPOECKIMU HA OCH CUCTEMbI KOOPJMHAT.
CnoxeHue nepeMeIleHnii ¥ CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE  NPSMOJUHEMHOE  JIBUKECHHE.
3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MYyTH MATEPUATbHOW TOUKHU
OT BPEMEHU U UX TpaPUKH.



CBoOonHOe majieHue. Y cKopeHue cBOOOJHOro najeHus. JIBukeHue Tena,
OpOIIEHHOTO MOJ| YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPJWHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX TpaduKu.

KpuBonuneitnoe naBuxkeHue. [I[BHKEHHME MaTepuaJbHOM TOYKM IO
OKPY>KHOCTH. YTJIOBasi U JIMHEWHass ckopocTh. [lepuon u yactora oOpaiieHus.
[lenTpocTpemutenbHoe (HOpMalbHOE), KacaTeldbHOE (TaHTCHIIMAIBHOE) W
MOJIHOE YCKOPEHUE MATEPUATBbHOU TOUKHU.

TexHuyecKkue yCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: CIHUIOMETD,
JIBW)KEHUE CHApsJOB, IIEMHBIE, IIECTEepEHYAThIE W PEMEHHBIE MEepenayd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopnenb CUCTEMBI OTCYETAa, WJUTIOCTPALIMS KMHEMaTUYECKUX
XapaKTEPUCTHUK JIBUKCHUS.

CrniocoOsbI Uccie0BaHuUs IBHYKCHHIA.

Nnnroctpauust mpenenbHOro nepexoga W HU3MEpPEHUE MIHOBEHHOM
CKOPOCTH.

[IpeobpazoBaHue TBUKEHUH C UCTIOIB30BAaHUEM MEXAHU3MOB.

[TaneHnue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue nBukeHus Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpagiienre ckopocTy Ipu ABUKEHUH 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME MMYTEH, TPACKTOPUM, CKOPOCTEH NBUKEHUS OJHOIO U TOTO XK€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, nPAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO  JABWUXKEHUS C  LEIbIO  ONpEeAeIeHUs
MTHOBEHHOM CKOPOCTH.

N3mepenne yCKOpeHHsT TpU  NOPSIMOJIMHEWMHOM  PaBHOYCKOPEHHOM
IBIDKEHUH IO HAKJIOHHOM INTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHHs  CBOOOAHOTO  TajgeHUs  (PEKOMEHIOBAHO
UCIIOIb30BaHuE NU(ppoBOH 1abopaTopun).

N3ydenne pABWXKEHHS Tena, OpPOILIEHHOro Topu3oHTaNbHO. IIpoBepka
TUIOTE3bl O MPSIMON MPONOPUUOHAIBHOM 3aBUCHUMOCTH MEXKIY HaTbHOCTBIO
MOJIETAa U HAYAJIIbHOM CKOPOCTBIO TeJa.

N3ydyeHnne nBUXKEHHS Tena MO OKPYKHOCTH C MOCTOSSHHOW MO MOAYJIO
CKOPOCTBIO.



UccnenoBanne  3aBUCMMOCTM  Mepuofa  OOpalieHuss KOHHYECKOTO
MAasiITHUKA OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

ITepBeiit 3akoH Hprotona. MHepuuaneHble cucteMsl orcuéra. [Ipunuumn
OTHOCHUTEJIbHOCTHU lanmunes. Heunepuuansueie CUCTEMBI OTCU€Ta
(ompeneneHue, NpUMepHI).

Macca tena. Cuna. [IpuHumn cynepno3uuny CHil.

Bropoi 3akoH HeroToHa 17151 MaTEpUAIBHOM TOYKH.

Tperuit 3akoH HproTOHA 1JIs1 MAaTEPUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAJIECHTHOCTh TPABUTAIMOHHOW H
UHEPTHOU MacCCBHI.

Cua TsiKxecTd. 3aBUCUMOCTh YCKOPEHHsI CBOOOIHOTO MaJICHUSI OT BBICOTHI
HaJl TIOBEPXHOCTHIO IIJIAHETHI W OT Teorpaduueckor MmMHUPOTHL. JIBMKeHUE
HeOeCHBIX Tel W MX chnyTHUKOB. 3akoHbl Kemepa. IlepBas kocMuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBmXylierocs c
YCKOpPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUsI CKOJBXKEHUS U CUJIa TPEHUS
nokosi. Koaddurment tpenns. Cuia CONPOTHBIEHUS MPU JBUKEHUU Tejla B
KUJIKOCTH WJIU ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIILHOTO JBUKCHUS.

Hasnenue. ['mapocratuueckoe nasienue. Cuna Apxumena.

TexHU4YecKrne yCTpOMCTBA M TEXHOJOTMYECKHUE IMPOLECCHI: MOAIIUITHUKH,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

JHemoncmpayuu.

HaGmonenue pABWKEHUS Tel B HWHEPIHUAIBHBIX W HEHMHEPIHAJIBHBIX
CUCTEMAX OTCUETA.

[IpyHUMIT OTHOCUTEIBHOCTH.

Kauenue naByX HWIMHAPOB WM IIAPOB Pa3HOM MacCChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCHTEIBHO HEMHEPIIMATIBHOM CUCTEMBI OTCUETA.

CpaBHeHUE paBHOACKHCTBYIOIIEH TMPUIOKEHHBIX K TeIy CHI C
MPOU3BEJCHUEM MACCHl T€JIa HAa €ro YCKOPEHHE B HWHEPIUAIBHOW CHUCTEME
OTCUETA.

PaBeHCTBO CWJI, BOBHMKAIOIIUX B PE3YJILTATE B3AMMOJICHCTBUSA TE.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NOABEME U MMaJCHUM.

[HenTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAYCHUS U CKOJIbKCHUS.



Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi, nPpAKmMuKym.

N3mepenue paBHOACHCTBYIOIIEH CHI TpPU JBWKEHUU Opycka IIo
HAaKJIOHHOU INIOCKOCTH.

[IpoBepka rumoTe3spl 0 HE3aBUCUMOCTH BPEMEHU JABMIXKEHUSI OpycKa IO
HAKJIOHHOU ITOCKOCTH HAa 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTHU CHJI YIIPYT'OCTH, BO3HUKAIOIIMX B PYKUHE U
pe3uHOBOM 00pasiie, OT ux AedopMaIium.

N3ydyeHne ABUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTOMU
yepes JIErKUid OJ10K.

N3mepenne  koadduimieHTa  TpeHUss MO  BEIUYUHE  YIJIOBOTO
ko3 urnenta 3aBucumoctu Frp(N).

UccnenoBanue aBuxkeHUs Opycka 1O HAKJIOHHOM TIJIOCKOCTH €
NePEMEHHBIM KO3 (HUITMEHTOM TPEHUSI.

N3ydenue nBMKEHUS Tpy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Teno. [locTynarenbHoe W BpamiaTesbHOE TBUXKEHUE
TBEPAOTO Tena. MOMEHT CUJIbl OTHOCUTEIBHO OCH BpalleHus. Ilnedo cumsl.
CnoxeHue cuil, IpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBust paBHOBECUS TBEPIOTO TEIA.

YcroitunBoe, HeyCTOHUYUBOE, O€3pa3IMYHOE PAaBHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHILITENH,
CTPOUTEINbHBIN KpPaH, peIIETYAThIE KOHCTPYKIIUH.

JHemoncmpayuu.

Y ci10BUs paBHOBECHSL.

Bunbr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomoit, nPAKMUKYM.

HccnenoBanne yclioBUl paBHOBECHS TBEPAOTO TeJd, MUMEKOUIETO OCh
BpAILICHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U pacu€T CUJI YIPYTOCTH.

N3ydeHne ycTOMYnBOCTH TBEPIOTO TENA, UMEIOLIErO MIIOIIAlb OTOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mmexanuke.

NMnynbsCc MatepralibHOM TOYKH, CHCTEMBI MaT€pHalIbHbIX TOUYEK. LleHTp
MAacC CHCTEMBI MAaTEpHUAIbHBIX TOUEK. Teopema O ABUKEHUU LIEHTPA Macc.

NMnynbe cuibpl 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE NBMXEHUE.

MomMmeHT nMmnyiibca MatepuanbHOr TOUKH. [IpencraBnenne o coxpaHeHUun
MOMEHTa UMITYJIbCA B LIEHTPAJIbHBIX IMOJISAX.



PabGora cunbl Ha ManoM U Ha KOHEUHOM MepemenieHuu. ['paduyeckoe
MpeCcTaBlIeHuE PabOThI CUIIBI.

MOIIIHOCTH CHUJIBL.

Kunernueckast sHeprusi matepuanbHOl Touku. Teopema 00 M3MEHEHHH
KUHETUYECKOU YHEPTUH MATEPUAIBHON TOUYKH.

[ToreHnmanbHble ¥ HEMOTCHUMAIbHBIE CHIIbL. [lOTEHIIMANbHAS SHEPTrHUs.
[TorennumanbHas SHEprusg yOpyro nedopMUpoBaHHON MPY>KUHBI.
[loreHumnanbHass DJHEpPrust Tejla B OJHOPOAHOM TPABUTAIMOHHOM IIOJIE.
[ToreHumnanbHass >HEpPrus Teia B TPABUTALMOHHOM I10JIE OJHOPOJHOTO IIapa
(BHyTpHM M BHE miapa). Bropas xocMuueckass CKOpOCTb. TpeThbs KOCMUUECKas
CKOpOCTBb.

CBsi3b pa0bOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHHYeCKOM
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

YpaBHenue bepHyun i1 WACATbHOM XKUJAKOCTH KaK CJEICTBHE 3aKOHA
COXPaHEHUsI MEXAHUYECKOU DHEPTUMU.

TeXHUYeCKHe YCTPOMCTBA M TEXHOJIOTUYECKUE TMPOLIECCHI: JIBUKECHUE
paker, BOJOMET, KONEP, MPYKUHHBIN MUCTOJET, TUPOCKOI, (GUTYPHOE KaTaHUE
Ha KOHBbKax.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxtuBHOE nBUXKEHUE.

HN3mepeHnne MOIHOCTH CHJIBL.

W3meHeHue sHepruu Tena Mpu COBEPIICHUU PAOOTHI

B3aumMHbIe npeBpaleHnsi KHHETUYECKOW U MOTEHIHAIBHON SHEPTUH MPH
JNEUCTBUHU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHePruu Mpu CBOOOTHOM IMaJICHUH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomoi, npaKmuKym.

N3mepenne nmmyiibca Tesaa no TOpMO3HOMY Iy TH.

N3mepenue Cuiibl TSITH, CKOPOCTH MOJIETH SJIEKTPOMOOHUISI U MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUMU.

N3Mepenne KWUHETHYECKOW SHEPTUM TEJA 110 TOPMO3HOMY Iy TH.

CpaBHeHUE M3MEHEHUS MOTEHUIHAIBHOW SHEPTUU MPYNKHUHBI C pabOTOU
CHUJIbI TPEHUS.

Onpenenenue pabOThl CUJIBI TPEHUS MPU JABUKEHUU TeJla N0 HAKIOHHOU
IIOCKOCTH.



Pasznen 3. MouiekyasipHasi pu3MKa M TEPMOAMHAMHMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUl.

OcCHOBHBIE MOJOXKEHHS MOJEKYIsIpHO-KMHeTnueckoil Teopun (MKT), ux
onbiTHOEe oOocHOBaHue. Jluddys3us. bpoyHoBckoe JBUKEHHE. XapaKTep
JIBW)KEHUS W B3aUMOJICHMCTBUSI YacTHI] BellecTBA. MOJENU CTPOEHHUs Ta3oB,
KUJKOCTEH M TBEPIBIX Teld U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mozeneii. Macca u pasmepsl MoJiekynl (atromoB). KosmuecTBo BelecTsa.
[Toctostnnast ABorajipo.

TennoBoe paBHoBecue. Temmeparypa u crocoObl e€ u3mepenus. Illkana
temnepatryp Llenbcus.

Mojgens wuAeaTbHOrO Ta3a B  MOJIEKYJSAPHO-KUHETUUYECKONW TEOpHUH:
YaCTHUIIbI ra3a JBUKYTCS XA0TUUECKU U HE B3aUMOJICMCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHenune MenneneeBa—Kmaneiipona. A6coroTHas
TeMrieparypa (mkana Temrneparyp KensBuna). 3akoHn Jlanbrona. M3omporiecch
B HJCAJIbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BermiecTBa. [ 'paduyeckoe
npe/ICTaBlIeHNE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsa3b MeXxay JaBJICHUEM M CpeJHEW KHUHETUYECKOW JHeprueu
NOCTYTMATENBHOTO TEIUIOBOTO ABMKEHHSI MOJIEKYJ HIEaIbHOIO Tra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIECATBHOTO ra3a).

CBs3p  aOCOJIIOTHOM TeMImepaTypbl TEPMOJUHAMUYECKONH CHCTEMBI CO
CpeaHEN KMHETUYECKOM AHEpPruel MOCTYyNaTEIbHOTO TEIUIOBOIO JBUKEHUS €€
YacTULL.

TexHu4yeckne YCTPONCTBA M TEXHOJOTMYECKUE IPOLECCHI: TEPMOMETD,
O6apomeTp, Moxy4eHue HaHOMAaTEPUATIOB.

JHemoncmpayuu.

Mopenu 1BUKEHUS YaCTUI] BEILIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuckio peaibHOro OpOYHOBCKOTO JIBHYKCHHUS.

Huddy3us xuakocTe.

Mogens onsita llTepHa.

[IputsxkeHne MONEKyJI.

Mojenu KpuCcTalsInueCKUX PEIETOK.

HaGmronenne u nuccneoBaHNe U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomot, RPAKMUKYM.

HccnenoBanue mnporecca YCTaHOBJIEHUS TEIIOBOIO PAaBHOBECUS NIPU
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydenne n30TepMUUECKOro mnpoiecca (PeKOMEHI0BAaHO MCIOIb30BaHUE
uudpoBoit 1abopatopun).



N3yuyenune n30xXopHOro mnporuecca.

N3yuenne nzobapHoro mpoiiecca.

[IpoBepka ypaBHEHUsI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennosvie mauiunbol.

Tepmonunamuueckas (TJl) cuctema. 3amaHue BHEUIHUX YCJIOBUHU IS
TEPMOJIUHAMUYECKOW CUCTEMbl. BHEIIHME W BHYTPEHHUE MapaMeTphl.
[TapameTpbl TEPMOJIMHAMHUYECKOW CHUCTEMBI KaK CpPEIHHE 3HAYCHHS BEJIUYUH,
OMNUCHIBAIONINX €€ COCTOSTHUE HA MUKPOCKOTUYECKOM YPOBHE.

HyneBoe Hawano tepmoamHamuku. (CaMONpOU3BOIbHAS —pellaKcalus
TEPMOJIUHAMUYECKON CUCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mojenp uIeaNbHOTO Ta3a B TEPMOJUHAMUKE — CUCTEMa YPaBHEHUIA:
ypaBHeHue MenneneeBa—Knaneiipona v BeIpakeHUE I BHYTPEHHEH SHEPTUM.
VYcinoBusi TPUMEHUMOCTH HTOM MOJIENIM: HU3Kasl KOHIIEHTpalMs YacTHIl,
BBICOKHME TeMIlepaTyphl. BeipaxkeHue aJisi BHyTPEHHEW YHEPrUU OJJHOATOMHOIO
UJICJIbHOTO Ta3a.

KBazucraruueckue u HECTaATUUECKUE TTPOIECCHI.

DOneMeHTapHas paboTa B TepMOJMHAMUKE. Bprunciienne pabOThI 110
rpaduky npoiecca Ha pV-auarpaMmme.

Temonepenaya kak crnoco0 HW3MEHEHUS BHYTPEHHEW  DHEPruu
TEPMOJMHAMUYECKONH cHUCTeMBbl 0e3 coBepuieHus: paborel. KoHBekuus,
TEILIONPOBOIHOCTD, U3JIyUYCHHUE.

KommuectBo Tteruorsl. TeruoémkocTe Tena. YaenbHas W MOJSpHAS
TEINIOEMKOCTH BEIlleCTBAa. YpaBHeHUEe Maliepa. YaenbHas TEIOoTa CropaHUs
TorinBa. Pacu€r konmuuecTBa TEOTH mpu Teruonepenaye. [lonarue 006
aauabaTHOM ITIporiecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHsisi sHeprus. KoimdecTBo
TEIUIOTBI W paboTa Kak MeEpbl HU3MEHEHUs BHYTPEHHEH  SHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMHMKHU I PAaBHOBECHBIX IMPOLIECCOB: YEPE3
3aJJaHHOE PABHOBECHOE COCTOSHUE TEPMOAMHAMUYECKON CHCTEMBI IMPOXOJUT
eAMHCTBeHHAs aanabara. AOCOIIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOAMHAMHMKM [UII HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOXHO TepeaTh TEIIOTy OT 0ojiee XOJIOAHOTO Tela K Oojiee HarpeToMy
6e3 kommencanuu (Knaysuyc). HeobpatuMocTs pUpOHBIX MTPOIIECCOB.

[TpuHumner gercTBrs TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kaphao.

DKOJIOTMYECKUE  aCHEKThbl  HCMHOJb30BAHMSI  TEIUIOBBIX  JIBUTaTENECHl.
TenoBoe 3arpsi3HEHUE OKPYKAIOLIEH CPEIbI.



TexHnueckne yCcTpOHWCTBA M TEXHOJOTHMYECKHE MPOILECCHI: XOJOAWIbHUK,
KOHJIUIIMOHEP, AU3EIbHBIA U KapOIOpaTOpHBIA JABUTATENM, MapoBas TypOuHa,
MOJYYEHUE CBEPXHUBKHX TEMIEPATyp, YTHWIM3AIUSA «TEIUIOBBIX» OTXOJOB C
WCIIOJIb30BaHUEM TEIUIOBOTO HAacoca, YTHIM3alUs OMOOPTraHUYeCKOro TOIIMBA
JUTSL BBIPAOOTKH «TETUIOBOWY U AJIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3menenne teMnepaTypsl pu aguadaTU4eCKOM PacIupEHUH.

Bo3snymiHoe orauso.

CpaBHeHME yI€JIbHBIX TEINTIOEMKOCTEN BEIIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTUU.

UccnenoBanue agunadbaTHOro mpolecca.

KomrnbroTepHbie MO TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit 3xcnepumenm, nadopamopnsie pabomot, npAKMUKyM.

N3Mmepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBAHUS BEIIECTBA.

UccnenoBanue anuabaTHOro mpolecca.

N3ydeHne B3aMMOCBS3M SHEPTUM MEKMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYpPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoowl.

[TapoobOpazoBanue u koujeHcanus. Mcmapenue u kumneHue. YenabHas
TEIUIOTa TapooOpa3oBaHUsl.

HachiieHHble W HEHachllleHHbIE TMapbl. KaudecTBeHHas 3aBUCHUMOCTh
IVIOTHOCTU W JIaBJIICHUS HACBIIIEHHOI'O Mapa OT TEMIIepaTypbl, HX
HE3aBHCHUMOCTh OT O0BEMa HACHIIIEHHOTO Tapa. 3aBUCUMOCThH TEMIIEpaTyphl
KUIEHUS OT JAaBJIEHUS B )KUJIKOCTH.

BrnaxHnocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEbHAS BIa>KHOCTb.

Teépnoe temo. Kpucrammmueckue u amopdHbIC Teaa. AHH3OTPOIHS
CBOWMCTB KpucTawioB. llmaBneHwe u Kpucraumsauus. YAenapHas TeEIoTa
maBneHus. Cyonumanusi.

Hedbopmanum TBEPHOro Tenma. Pactskenne u cxkarue. Crapur. Monaynb
HOnra. [Ipenen ynpyrux negopmanui.

TennoBoe pacurpeHue XUAKOCTEN U TBEPIBIX Tell, 00bEMHOE U JUHEHHOE
pacmmipeHre. AHTapMOHW3M TEIUIOBBIX KOJIGOAHWW YaCTHI] BEIIECTBA Kak
MpUYMHA TEMJIOBOTO paclIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTUU B (Pa30BBIX MMEPEXOIAX.

VYpaBHeHHE TEMJIOBOI0 OanaHca.



[ToBepxHocTHOE HaTskeHUE. KOoa(phUIIMEHT MOBEPXHOCTHOTO HATSXKEHHUS.
Kanunnsapusle sBneHus. JlaBieHue MO HCKPUBIEHHOW IMOBEPXHOCTHIO
xuakoctu. Popmyiia Jlanmnaca.

TexHuueckue YCTpPOMCTBA W TEXHOJOTUYECKUE TMPOLECCHI: KHUIKHE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jlemoncmpayuu.

TeroBoe paciuupeHue.

CBolicTBa HACBIILIEHHBIX APOB.

Kunenune. Kunenue npu noHM>KEHHOM JABJICHUMU.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUSL.

OnbITHI C MBITBHBIMU MJIEHKAMU.

CwmauuBanue.

KanunnsapHsie siBieHus.

Mojieii HEHbIOTOHOBCKOM KHUIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MUIABJICHUS] KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Ha6monenue manbix aedopmaruii.

Yuenuueckuit 3xcnepumenm, nadopamopnsie pabomot, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIapEHUS KUJIKOCTEM.

N3mepenue ynenbHON TEMIOTHI IUIaBIEHUS JIbA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenre abCOMIOTHON BIIKHOCTH BO3/yXa M OIIEHKAa MAacChl MapoB B
NOMEIICHUU.

N3mepenue kordpuimenTa moBEpXHOCTHOTO HATSHKCHUS.

N3mepenue monyns FOHra.

UccnenoBanue 3aBucuMocTH JedopMalud pe3UHOBOro olpasla oT
MIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiieKTpoAMHAMUKA.

Tema 1. dnekmpuueckoe noJe.

DnekTpu3auus Tea U €€ MpOosIBICHUS. DJeKTpuueckuil 3apsa. [[Ba Buaa
ANEKTPUYECKUX 3apsifaoB. [IpOBOOHUKH, AUAIEKTPUKH W MOJYIPOBOJIHUKH.
DNEeMEHTApHbIA SJEKTPUUECKUNA 3aps]. 3aKOH COXPAHEHUs SJIEKTPUYECKOTO
3apsaa.

B3aumopeiictBue  3apsgoB. Toueunsie  3apsasl.  3akoH — KyioHa.

DnekTtpuueckoe nose. Ero neiicTBrue Ha 3MeKTpUUECKUE 3apsibl.

Hanpsbxéunocts  anektpudeckoro monst. [IpoOHwit  3apsa.  Jlunuum
HaNpsHKEHHOCTH AJIEKTPUUECKOTr0 NoJisi. OTHOPOAHOE IIEKTPUUECKOE TOJIE.



[loTeHIMaNMBHOCTH JIEKTPOCTATHYECKOTO MOJIA. Pa3HOCTh MOTEHIIMANOB U
HanpspbkeHue. [loTeHnmanbHas SHEpPrus 3apsna B AJIEKTPOCTATUYECKOM IIOJIE.
IloreHuman smekTpocTatMdyeckoro noiyid. CBsA3b HANpPsHKEHHOCTH IO U
Pa3HOCTH MOTEHIMAJIOB ISl JIEKTPOCTATUYECKOr0 MOJIs (KaK OJTHOPOJHOTO, TaK
Y HEOJTHOPOJIHOTO).

[IpyHIMD CyNIepIO3ULUHA SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilone paBHOMEpHO 3apspkeHHOUM cdephl. [lome
PaBHOMEPHO 3apshKEHHOTo mo o0bEémy mmapa. [lone paBHOMEpHO 3aps>KEHHON
OeckoHeUYHOM TIOCKOCTU. KapTuHbl JMHUN HAOpsDKEHHOCTHM ITHX MOJIEH U
SKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3aPSI0B.

JIMDNEKTpUKM B 3JIEKTPOCTAaTHYECKOM  moiie.  JIudnexrpuyeckas
IPOHUIIAEMOCTD BEILIECTBA.

Kongencarop.  DNEKTpOEMKOCTb  KOHAEHCATOpa.  DJIEKTPOEMKOCTH
IJIOCKOTO KOHJIEHCATOpa.

[TapamnenbHoe  coeaumHeHue  KoHAeHcaTopoB.  IlocnegoBaTenbHOE
COEIMHEHUE KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOTO KOHAEHcaTopa.

JIBr>KeHUE 3apsyKEHHOM YaCTULBI B OJHOPOJAHOM 3JIEKTPUYECKOM I10JIE.

TexHuyeckue yCTpOMCTBAa U TEXHOJIOTMYECKHUE MPOLIECCHI: JIEKTPOCKOIL,
AIEKTPOMETP, AJIEKTPOCTATUYECKasl 3aIlUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJeHcaTophl, reHeparop Bau ae ['paada.

Jemoncmpayuu.

Y CTpoNCTBO U MPUHIUIL AEUCTBUSA AJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKEHHBIX IIACTHH.

Mogens anekTpocTaTuueckoro reaeparopa (Ban ne I'paada).

IIpOBOAHUKH B JIEKTPUUYECKOM I10JIE.

DnexTpocTaTuyeckas 3aluTa.

YCTpOWCTBO M JEUCTBHE KOHAEHCATOpPa IIOCTOSHHOM W NEPEMEHHOU
€MKOCTHU.

3aBUCUMOCTb JJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IJIOMIAIN
IJIACTHH, PACCTOSIHUS MEXKAY HUMU U TUJIEKTPUUECKOW MPOHUIAEMOCTH.

OHeprust 37eKTPUYECKOro MOJIsl 3apsKEHHOTO KOHAEHCaTopa.

3apsiika M pa3psiika KOHJIEHCATOpa Yepe3 pe3UucTop.

Yuenuueckuii sxkcnepumenm, nadopamopnuie padbomoi, npaKmuKym.

OueHka cui B3aMMOJIEVCTBUS 3apSKEHHBIX TEIL.



HaGnronenue mpeBpamieHusi SHEPruM 3apspKEHHOTO  KOHJAEHcaTopa B
SHEPIUIO U3JIYYEHHUS CBETOANO/IA.

N3yuenne npoTekanus TOKa B IIEMHU, COAEPIKAILEH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIINAJIOB (HampsHKEHMS) pu
MOCJIeI0BATEIbHOM COCIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Illocmoannwtii 31eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

YcnoBusi  CyIIeCTBOBaHMS ~ TOCTOSIHHOTO — JJIEKTPUYECKOTO  TOKa.
Uctounuku Toka. Hanpsokenune U u D/1C é&.

3akoH OMa [ yyacTKa LEenH.

DIEKTPUUECKOE COTIPOTUBJICHUE. 3aBUCUMOCTh COTPOTUBJICHUS
OJIHOPOJTHOTO TIPOBOJHUKA OT €r0 JUIMHBI U IUIOIIQJH TONEPEYHOT0 CEUCHHS.
VY nenpHOE COMPOTUBIICHUE BEIECTBA.

[TocnenoBarensHOE, napasiensHoe, CMEIIaHHOEe COeIMHEHUE
NPOBOJMHUKOB. Pacu€r pa3BeTBIEHHBIX JJEKTpudeckux 1enei. llpaBuna
Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH [[xoyns—JleHma.

MONIIHOCTh 3JEKTPUUYECKOTO TOKa. TerioBas MOILIHOCTb, BbIAENAeMas Ha
pe3ucTope.

OJIC U BHYTpEHHEE CONPOTUBICHHE HCTOYHUKA TOKa. 3akoH Oma g
MOJIHOW (3aMKHYTOM) AJIEKTPUYECKOM Ienmr. MOITHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B ienu NOCTOSIHHOTO TOKA.

TexHu4yeckne YCTpPOICTBA M TEXHOJOTMYECKUE MPOLIECCHI: aMIEpPMETD,
BOJIBTMETP, PEOCTAT, CYUETUUK DJIEKTPUUECKON IHEPTHH.

JHemoncmpayuu.

N3mepenue cuibl TOKa U HaNPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANPSDKEHHUs Ul PE3UCTOPA,
JIaMITbl HAKaJIMBaHUS U CBETOANO/A.

3aBUCHUMOCTH COMPOTUBIICHHS TUINHAPUUYECKUX TPOBOIHUKOB OT JJIHHBI,
IJTOIIA MTONIEPEYHOr0 CEYEHHS U MaTepHUala.

HccnenoBanue 3aBUCUMOCTM CWJIbI TOKA OT CONPOTHUBJIEHUS TPH
MMOCTOSTHHOM HaIpPsIKEHHH.

[Ipsmoe wu3mepenue DJIC. KopoTkoe 3aMblkaHHE TajlbBaHUYECKOIO
3JIEMEHTA Y OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

Cnoco0sbl coenrHeHus: UICTOYHUKOB Toka, DJ]C GaTapeil.



UccnenoBanne pasHOCTH MOTEHUHAIOB MEXAY MOIIOCAMUA MCTOYHHUKA
TOKa OT CHJIbI TOKA B IIETH.

Yuenuueckuii sxcnepumenm, nadopamopmnsie pabomot, npAKMUKYM.

HccnenoBanne CMEMIAaHHOIO COEUHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIICHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT HANPSDKEHUS JJIS1 JIAMIIbI
HaKaJIMBaHUSI.

YBenuueHue npejnesia usMepeHus amnepmerpa (BoJIbTMETPA).

N3mepenue 3/1C u BHYTPEHHETO CONPOTUBJICHUS UCTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd OJIC TaJbBaHMYECKOTO 3JEMEHTa OT
BPEMEHH MPU KOPOTKOM 3aMbIKaHUU.

UccnenoBanne pa3sHOCTH MOTEHUHUAIOB MEXAY MOIIOCAMUA MCTOYHHUKA
TOKa OT CHJIbI TOKA B IIETIH.

HccnenoBanre 3aBUCMMOCTH TOJIE3HOM MOIIHOCTH MCTOYHHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toku 6 paznruunsix cpeoax.

DneKTpuuecKass MPOBOJUMOCTh Pa3IMYHBIX BEIIECTB. JIEKTPOHHAS
IPOBOJIUMOCTH TBEPIBIX METAJLIOB. 3aBUCUMOCTh COITPOTUBJIEHUS METAJIJIOB OT
TemMriepatypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MonympoBoguuku.  CoOcTBeHHass W TpUMEcCHass  MPOBOIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-niepexoia. [lomynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUYECKUU TOK B JJIEKTPOJIUTAX. DIEKTPOJIUTHUECKAS TUCCOLUALIMSL.
DnexTponus. 3akoHbl Dapajest A AIEKTPOIN3A.

DneKTpuueckuid ToK B razax. CaMOCTOSITENIbHBI U HECAMOCTOSITEIbHBIN
pa3psn. PaznyuyHble TUIIBI CAMOCTOSITENILHOTO paspsaaa. Monuus. [Ltazma.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE NMPUMEHEHUE: Ta30pa3psIHbIe
JaMIIbI, 3JEKTPOHHO-Iy4YeBas TPyOKa, MOIYIPOBOJHUKOBBIE MPUOOPHI: JHO/,
TPaH3UCTOp, (OTOMMOA, CBETOAMOM, TallbBaHWKA, paQUHUPOBAHHWE MEIH,
BBITIJIABKA AJTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTb COMTPOTUBJIEHUS METAJIJIOB OT TEMIIEPATYPBI.

[TpoBOAMMOCTH ANEKTPOIHUTOB.

3akoHbI 5ekTponusa Papanes.

HckpoBoii pa3psl 1 NpOBOJAMMOCTb BO3yXa.

CpaBHeHUE TPOBOIUMOCTH METAIIJIOB U MOTYIPOBOIHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnvie padoomoi, nPpaKmuKym.



HaGmonenue snekrposusa.

N3mepenue 3apsina OJHOBAIIEHTHOIO MOHA.

UccnenoBanne 3aBUCHUMOCTHM  CONPOTHUBIICHUS TEPMOPE3UCTOpa  OT
TEeMIIepaTyphI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU THO/IA.

Du3HYeCKU NPAKTHKYM.

CnocoGbl  u3MepeHuss (PU3NUECKUX BEJIMYMH C  HUCIOJIB30BAHHEM
AQHAJIOTOBBIX W LUQPPOBBIX H3MEPUTEIBHBIX TPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHbIE U  OTHOCHUTEJIbHBIE IOTPEIIHOCTH
u3MepeHuit pusndeckux BerunH. OIeHKa TPAHUI TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX U3MEPEHUM, WCCIECIOBAHUN 3aBUCUMOCTEU
bU3UYEeCKUX BETUYWH, MPOBEPKA MPEIJIONKEHHBIX TUMOTEe3 (BbIOOp U3 pador,
OMHMCAaHHBIX B TEMaTHUYECKUX pazfenax «YUYCHUYECKHH DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonéunoro ypoBHs B 10 kmacce
OCYIIECTBIISICTCS € YYETOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3EH C
KypcamH MaTeMaTHKH, OMOJIOTHH, XUMHH, Treorpaduu U TEXHOJIOTUH.

Mescnpeomemusie nouamus, C6A3AHHBIE C UZYYCHUEM MEMO008
HAYYHO20 NO3HAHUA: SBICHUE, HAYYHBIA (QakT, rumnore3a, ¢GuznUecKas
BEJIMYMHA, 3aKOH, TeopHs, HaOI0IeHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNlb, M3MEpPEHHE, MOTPENTHOCTH H3MEpPEHUH, W3MEepUTEIbHbIE MPHUOOPHI,
udposast 1abopaTopus.

Mamemamuxka: pelIeHUE CUCTEMbl ypaBHEeHMM. JIuHeiHas QyHKIHS,
napabojyia, rumnepOona, WX TpapuKH W CBOWCTBA. TPUTOHOMETPHYECKHUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPHI M UX MPOEKIIMU Ha OCU KOOPAUHAT,
CJI0’K€HHE BEKTOPOB.

buonozua: mexanuueckoe IBMKEHHUE B KUBOW mpupoae, auddysus,
0CMOC, TEIJIO0OOMEH KHUBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYKAOUIEH
Cpelbl, yTUIN3alus OMOOPTaHUYECKOTO TOTUIMBA ISl BRIPAOOTKU «TETUIOBOI» U
ANEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE M KANWUIAPHBIC SIBICHUS B
MIPUPOJIE, FJIEKTPUUECKUE SIBIICHUS B AKUBOU MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHUE aTOMOB M MOJICKYII,
MOJb BEIECTBA, MOJISIpHAs Macca, MOJyYeHHE HAaHOMAaTepHUasoB, TEIUIOBBIC
CBOMCTBa TBEPABIX TeJ, KUIKOCTEM M Ta3oB, JKHUAKUE KPUCTAILIBI,
AJEKTPUUYECKUE CBOMCTBA METAIOB, AJIEKTPOJUTHYECKAs JUCCOIMALIUS,
rajibBaHUKA, HIEKTPOHHAS MUKPOCKOIUSI.



TI'eozpaghus: BnaxxHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua:  mnpeoOpa3oBaHMe  JBUKEHMM C  HCIOJIb30BaHUEM
MEXaHU3MOB, Y4YET CYXOrO W JKUIKOTO TpPEHUS B TEXHUKE, CTATUYECKUE
KOHCTPYKIIMM  (KPOHIITEWH, peméryarble KOHCTPYKIHUH), KCIOJIb30BAHUE
3aKOHOB COXpPAaHEHHUSI MEXaHWKU B TEXHUKE (TUPOCKOI, BOJAOMET U JApPYTHE),
JBUTATEhb BHYTPEHHETO CrOpaHUs, MapoBasi TypOHUHA, OBITOBON XOJIOAUIBHUK,
KOHJUIMOHEP, TEXHOJOIMU TMOJYYEHUsS] COBPEMEHHBIX MaTepuaioB, B TOM
YUCJI€ HAHOMATEPUAIOB, W HAHOTEXHOJIOTMH, DJJIEKTPOCTATHYECKas 3allluTa,
3a3eMJICHUE D3JIEKTPONPUOOPOB, ra3opaspsaHbIe JamIlbl, MOJYIPOBOJIHUKOBBIE
npuoOOpHI, rajibBaHUKA.

11 KJIACC

Pasnen 4. JinekTpoanHAMHUKA.

Tema 4. Maznummnoe none.

B3aumopelicTBue TOCTOSTHHBIX MarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mojie. BekTtop MarHuTHOW WHAYKIWU. [IpuHIUN Ccynepro3uiuu
MAarHUTHBIX MOJIEH. JINHUKM MarHUTHOW UHIYKIIHAH.

MarauTHoe 1oJjie MPOBOIHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro BuTka). OnsIT Ipcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHua, €€ HampaBiI€HHE U MOAYJIb. JIBI)KEHUE 3apsiKEHHOU
YJaCTHUIIbI B OJTHOPOJHOM MarHuTHOM mose. Pabora cubl JlopeHiia.

MaruauTHoe 1oJje B BeniecTBe. DeppoMarHeTUKH, apa- U 1MaMarHeTUKH.

TexHuuecKkue yCTpPOMCTBAa M TEXHOJIOTMUECKHUE MPOIECChl: MPUMEHEHUE

MTOCTOSTHHBIX MarHMuTOB, AIIEKTPOMArHUTOB, TeCTEeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTEN SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptnHa JuHMMA WHAIYKOMM  MArHUTHOTO  MOJS  MOJIOCOBOTO |
MOJIKOBOOOPA3HOTO TTOCTOSIHHBIX MAarHUTOB.

KaptnHna muWHWIA MarHUTHOM WHAYKOWU TOJA UIMHHOTO IPSIMOIO
MMPOBOJHUKA U 3aMKHYTOI'0 KOJIBLIEBOI'O IPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoperictBrue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JlerictBre cuibl JIopeHIa Ha HOHBI SJIEKTPOJIUTA.

HabGnronenne nBr>KeHHsI My4YKa SJIEKTPOHOB B MATHUTHOM TIOJIC.

[TpuHIIMO JIEUCTBUS BIIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTOSJIEKTPUUECKON CHCTEMBI.



Yuenuueckuii s3xcnepumenm, nabopamopuvie padoomul, nPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJISI IIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSHHOTO MarHuTa Ha PpaMKy C TOKOM.

N3mepenue cuibpl Ammepa.

N3ydenne 3aBUCMMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.

OmnpenerneHne MarHUTHOW MHAYKIIMA Ha OCHOBE W3MEpPEHHUSI CHIIBI
Awmnepa.

Tema 5. dnekmpomacnumnan UHOYKYUAL.

SlBneHue 3neKTpOMarHUTHOM WHAYKUMH. [IOTOK BeEkTOpa MAarHUTHOM
uHaykiuu. DC uHayKnuu. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIMU Dapases.
Buxpesoe anexkrpuyeckoe nose. Toxku Dyko.

OJIC uHAYKIUM B TIPOBOJHUKE, ABUXKYIIEMCS B OJTHOPOJHOM MarHUTHOM
noJe.

[IpaBuiio Jlenua.

NunyktuBHOCTh. Karyllika MHAYKTUBHOCTH B 1LIENH MOCTOSHHOTO TOKAa.
Arnenune camonnaykuuu. JC caMOMHIYKINH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKKA C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHuueckue yCTpOWCTBA U TEXHOJIOTUUYECKHUE MPOIECCHl: MHAYKIIMOHHAS
Neyb, COJECHOUI, 3allUTa OT DJICKTPU3ALMU TeJ NPU ABMKEHUU B MarHUTHOM
mmoJje 3eMJIu.

Jemoncmpayuu.

HaGmonenue siBjeHUS 3JIEKTPOMAarHUTHOW MHIYKITUH.

Uccnenoanue 3aBucumoctd DJIC MHAYKIIMA OT CKOPOCTH WM3MEHEHUS
MAarHMTHOTO MOTOKA.

[IpaBuiio Jlenua.

[TameHne MaruuTa B aTFOMHUHHAEBOM (METHOM) TpyOe.

SIBneHre cCaMOMHIYKIIHH.

UccnenoBanue 3aBucumoctd JIJIC  caMOMHAYKIMU OT  CKOPOCTH
W3MEHEHUS CUJIbI TOKA B IEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomol, nPAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

OrnpeneneHue HHAYKIIMA BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBanue ABICHUS CAMOUHIYKIIUH.

COopka MoAeH IEKTPOMAarHUTHOTO TeHEpaTopa.

Pa3nea 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konebaunus.



Konebarenshas cucrema. CBoOOAHBIE KOJIEOAHNUS.

lNapmonunueckue  konebanusi. Kunemarnueckoe W JUHAMHYECKOE
omucaHue. DJHEPreTUYECKOe OMHcaHue (3aKOH COXPAHEHUS MEXaHUYEeCKOU
sHepruu). BeIBOJ AMHAMUYECKOTO OMUCAHMS TAPMOHUYECKUX KOJIeOaHuN U3 UX
ASHEPreTUYECKOTO U KHHEMATHUYE€CKOTO OMUCAHMUS.

Amrumutyna u ¢asa xonebanuid. CBs3b aMIUIMTYAbl KOJEOAHUN MCXOAHOU
BEJIMYMHBI C aMIUTUTYJaMU KoJIeOaHHUM €€ CKOPOCTU U YCKOPEHHSI.

[lepuon u yactora koneOanuid. [lepumon Manbix CBOOOAHBIX KOJeOaHUM
MareMaTudeckoro masitHuka. I[lepuos cBOOOJHBIX KOJIEOAHUN MPYXHUHHOTO
MasiTHHUKA.

[lonsiTue o0 3aryxaromux KojeOaHuAX. BbIHYXJAEHHBIE KoOJIeOaHMUS.
Pe3onanc. PezonancHas kpuBas. BnusiHue 3aryxaHus Ha BHUJ PE30HAHCHOM
KpUBOH. ABTOKOJIEOAHUS.

TexHu4yeckne yCTPOMCTBA W TEXHOJIOTMYECKHE TMPOIECChl: METPOHOM,
4achkl, Ka4eJii, My3bIKaJbHbIE HHCTPYMEHTHI, cericMorpad.

Jlemoncmpayuu.

3anuck KojaebaTeIbHOTO JIBHYKCHUS.

HaGmronenne He3aBUCUMOCTH TIEPHO]1a MaJIbIX KOJeOaHMii rpy3a Ha HUTU
OT aAMIUTUTYIBI.

HccnenoBanue 3aryxaromux Koyie0aHUHM ©  3aBUCUMOCTH  TE€pHOAA
CBOOOJTHBIX KOJI€OAHUI OT COMPOTUBICHHUS.

UccnenoBanue konebaHuii rpy3a Ha MAacCUBHOM TPYKHHE C HEIbIO
dbopMupoBaHUs IPeICTaBICHUN 00 UIeaTbHON MOJIETTH Py KUHHOTO MasTHUKA.

3aKOH COXpaHEHUs YHEPTUU MIPH KOJICOaHUSIX IPy3a Ha TIPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOaAHUH.

Ha6monenne pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepenue neproga cBOOOAHBIX KOJIEOAHWN HHUTSHOTO W MPYKUHHOTO
MasTHUKOB.

N3yueHnue 3aKOHOB ABMXKCHHUS Tela B XOJle KoJieOaHWUW Ha yHpyrom
IOJBECE.

N3yueHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanre IHEPTUU B IPYKMHHOM MasSITHUKE.

HccnenoBanne yObIBaHUS aMITTUTY/TbI 3aTYXAIOMUX KOJICOAHMIA.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Tema 2. dnekmpomazHumHuosle KoaedaAHUs.



Konebarenpubiit koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJeOaHUS B
uaeanbHOM KojebaTtenbHOM KoHType. Dopmyna TomcoHa. CBs3b aMIUIMTY/bI
3apsja KOHJAEHCATopa C aMIUIMTYAON CHJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B HJI€aJIbHOM K0JIe0aTeIbHOM KOHTYpE.

3aTyxarouue AIEKTPOMATrHUTHBIE KoJieOaHus. BrinyxneHHbie
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

IlepemenHblii TOK. MOIIHOCTH TNEPEMEHHOTO TOKA. AMIUIMTYJIHOE U
JEUCTBYIOIIEe 3HAUEHUE CUJIbl TOKA M HANPSOKEHUS MPU Pa3iudHoOM (opme
3aBUCHMOCTH IIEPEMEHHOTO TOKa OT BPEMEHH.

CuHyconanbHblii IEPEMEHHBIN TOK. Pe3ucrop, KOHJIEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIENMH CUHYCOUAAIBHOTO MEPEMEHHOr0 TOKa. P€30HaHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Uneanvubiii Tpanchopmarop. IlpousBoactBo, mepegada u morpedsieHUe
AIEKTPUYECKOU SJHEPTUM.

DKOJIOTMYECKHE PUCKU TPH MPOU3BOJACTBE AIEKTpo3Heprun. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHu4eckne yCTpOMCTBA U TEXHOJIOTUUYECKUE MPOLIECCHI: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTpOIIepeIay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJEOAHWI OT HHAYKTUBHOCTU H
€MKOCTH KOHTYpA.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyxalOMMUX JIEKTPOMATHUTHBIX KOJICOaHUH.

Mojenb 351IeKTPOMarHuTHOr O T€HepaTopa.

BrinykJ1eHHbIE CHHYCOUATbHBIE KOJICOaHMS.

Pesucrop, karyiika HHIYKTUBHOCTU Y KOHJIEHCATOP B LIENU IIEPEMEHHOTO
TOKA.

Pe3sonanc mnpu mociaenoBaTeNbHOM COCIMHEHUM PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Y cTpoicTBO M IPUHIUT IeHCTBUS TpaHCchopMaTopa.

Mopens TMHUY 3JIEKTPOINEPEIAUN.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padbomoi, npaKmuKym.

N3yuenne Tpancpopmaropa.

NccenenoBanne nepeMEHHOTO TOKA Yepe3 MOCIEI0BATEIbHO COEqUHEHHbIE
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

HaGunroenre 31eKTpOMarHuTHOIO pe30HaHca.

HccnenoBanne paboThl ICTOYHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.



Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbBLE GOJIHbL.

MexaHnnueckue BOJHBI, yCIIOBHS WX pacmpoctpaneHus. [lomepeunbsie u
MPOOJbHBIE BOJHBL. [leproa, cKOpoCTh pacnpoCTpaHEHHs] U JJIMHA BOJHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpa)X€HUE, MpeIOMIICHHE, UHTepDEPEeHIIUS U
nudpaKiys.

3Byk. CkopocTb 3ByKa. [’ poMmkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3HEHUE OKpPYKaIOUIEH CpeIbl.

DONEeKTPOMarHuTHbIC BOJHBL. YCIOBUS HU3JIYYEHUS DJIEKTPOMArHUTHBIX
BOJIH. B3anmHas opueHTaius BEKTOPOB B DJICKTPOMArHUTHOM BOJIHE.

CBoiicTBa  SJMEKTPOMArHUTHBIX  BOJIH:  OTpaKeHUE, MPEIOMIICHHE,
noJisipu3anus, uHTepepeHIus u qudpaxius.

[IIxana 31eKTpOMarHUTHBIX BOJH. [I[puMeHeHue AIeKTpOMarHuTHLIX BOJIH
B TEXHUKE U OBITY.

[TpuHUIUITEL paAOCBA3H U TeaeBUeHUs. Pagronokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHudeckne yCcTpoMCcTBa W MPAKTUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajap, paaUONPUEMHHUK, TEJICBU30p, aHTCHHa, TeedoH,
CBY-nieub, yabTpa3ByKOBasi IMArHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pa3zoBaHue U paCIPOCTPAHEHHE MTOMIEPEUHBIX U MTPOIOJIbHBIX BOJH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaGmronenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenune narepdepeHimy u nupakiini MEXaHHIECKUX BOJTH.

AKYyCTHYECKUMN pe30HAaHC.

CaoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION H
4acTOTOU KOJIeOaHMI.

UccnenoBanue  CBOWCTB  DJEKTPOMAarHUTHBIX  BOJIH:  OTPaKEHHUE,
MpeJIOMJICHHE, MO pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Oo6nHapyxeHue nHGPaKpacHOTo U YIbTPa(hUOIECTOBOTO U3TYyUECHUH.

Yuenuueckuii sxkcnepumenm, nadopamopnuie padbomoi, npaKmuKym.

N3ydyenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHUs: 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssmonuHEHOE pacnpoCTpaHEHWE CBETa B OJHOpOAHOM cpexae. Jlyu
cBeTa. To4YeUHbI UICTOYHUK CBETA.



OtpaxkeHue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n3oopakeHui
B IuI0cKoM 3epkane. Cepuueckue 3epkana.

[Ipenomiienne cBeTa. 3aKOHBI MPETOMJIEHUS CBeTa. AOCONIOTHBIN
Mokasareiap npenomiieHUs. OTHOCHUTENBbHBIA  IOKAa3aTellb  IPEJIOMIICHUS.
[locTOAHCTBO YacTOThI CBETa M COOTHOIIEHHE JIJIMH BOJH NpU MEpPexXoje
MOHOXPOMAaTHYECKOT0 CBETA YEpE3 IPAHUIly pa3lesa JBYX ONTHYECKUX CPE.

Xon nyuert B npusme. Jucnepcust cBera. CloxHBIM cocTaB 0€10ro cBeTa.
[Ber.

[lonHoe  BHyTpeHHee oTpaxeHue. lIpenenbHBIi  yroa  MOJHOTO
BHYTPEHHETO OTPAKECHHUS.

CobOuparome M pacceuBarolue JuH3bl. ToHkas nuH3a. DOKyCHOE
pPacCTOsIHME W ONTHYecKash Cujla TOHKOM JHUH3bl. 3aBUCUMOCTH (DOKYCHOTO
PAcCTOSIHUSI TOHKOM cepruecKoi JTMH3bI OT €€ TeOMETPUU U OTHOCUTEIHbHOTO
NOKAa3aTes IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xoa Jyda, MpOMIEIIEro JUH3Y MO0/l MPOU3BOIBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckor ocu. [locTpoenue wu300pakeHUl TOYKM M OTpe3Ka MPsSMOi B
cOoOMpAaIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTtuueckue mpubopsl. Paspemaromass  crmocoOHOcTh. ['maz  kak
ONTHYECKAasl CUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepenunst cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOdIOAEHUS MAaKCUMYMOB M MHHMMYMOB B HHTep(EpEeHIIMOHHOMN
KapTUHE OT [JBYX KOTEPEHTHBIX MCTOYHHKOB. I[IpuMmepbl KiacCHYecKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuusa cBera. JudpaxinmoHHas peméTka. YcClIoBUE HAOIIOICHUS
[JIABHBIX MAKCHMYMOB T@pU TNaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckre ycTpoilCTBa M TEXHOJIOTMYECKUE IPOLIECCHI: OYKH, JIYyMa,
nepuckor, ¢oroanmnapat, MUKPOCKOII, IPOEKIMOHHBIN anmnapaT, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAYKEHUS CBETA.

HccnenoBanre npesoMIIEHHs CBETA.

Habmronenme nonHoro BHyTpeHHEro oTpakeHus. Mojenb cBeToBoja.

HccnenoBanue xoJa CBETOBBIX IIYYKOB Yepe3 IUIOCKONApaUIEIbHYIO
IJIACTUHY U TIPU3MY.



HccnenoBanue cBOMCTB N300paK€HU B TUH3AX.

Mojenn MUKPOCKOIIa, TEJIECKOIIA.

HaGmonenne untepdepeHim cpera.

HaGmtoneHre 11BeTOB TOHKUX TIIEHOK.

HaGmonenue nudpakuuu cBera.

N3yuenue nuppakunoHHON perETKY.

HaGmonenue nudpakiinoHHOTO CIIEKTpa.

HaGmonenue nucnepcuu ceera.

HaGmtonenue nonsipusaiuu cBeTa.

[IpumeHeHue MOSIPOUIOB JIJIsE U3YUYCHHS] MEXaHUUYECKUX HANPSHKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKkmuKym.

N3mepenue nmokazaresns NpeaoMICHUs CTEKIa.

UccnenoBanne 3aBucuMocTH (DOKYCHOT'O PACCTOSIHUS OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue poKycHOTo pacCTOsTHUS PacCEUBAOIINX JIUH3.

[Tonyuenue n3006pa>keHusI B CUCTEME U3 TUIOCKOTO 3€pKayia U JIUH3HI.

[TonyueHnne n300pakeHNsS B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue T€IeCKOMMYECKUX CHCTEM.

HaGmonenue nudpakiuu, nHTepdEepeHIIny U MOIIPU3AINHA CBETA.

N3yuenne monspusauuMyu  CBETa, OTPAKEHHOITO OT MOBEPXHOCTH
TUAIIEKTPHKA.

Nzyuyenue unTepdepeHnu Ja3epHoro U3IydeHus Ha JBYX HIEIIsX.

Ha6monenne nucnepcun.

Ha6monenue u uccinegoBanue AudpakImOHHOTO CIIEKTpA.

HN3mepenne nivHbl CBETOBOUM BOJIHBI.

[lonyueHnne  cmekTpa  HM3JyYEeHHs  CBETOAMOAA  MpPU  ITOMOUIU
TU(PaKITMOHHON PEIIETKY.

Pa3znen 6. OcHOBBI cieMAJILHON TEOPUH OTHOCHTEIbHOCTH.

['panunbl OPUMEHUMMOCTH — KJIACCMYECKOM  MexaHuku. [locTtynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHON wuHTepBad. IIpeobpa3zoBanus Jlopenua.
VYcnosue npudMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHH U COKpAIICHUE JTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKOW YaCTUIIBI.

CBsi3b Macchl C DHEpPrue M MUMIIYJIbLCOM PEISITUBUCTCKON YaCTHUIIBI.
DHeprus MmokKos.

TexHuueckre ycTpoHWCTBa W TEXHOJOTMYECKUE MPOLECCHI: CITYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHU 3aPSIKEHHBIX YACTHLL.



VY4eHnuecKuil 3KCEPUMEHT, JIabOpaTOpHbIE PaOOThI, MPAKTUKYM.

OnpeznenieHre UMITyJIbCa M DHEPTUU  PEIATHUBUCTCKUX 4YacTHI] (IO
(doTorpadusim TPeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas Qpusuka.

Tema 1. KopnyckyaapHno-60110601i Oyanusm.

PaBHOBecHOE TerOBOE€ U3NydYeHHE (M3TydeHHE aOCOJIOTHO YEPHOTO
Tena). 3akoH cmemieHus Buna. I'unore3a [lnanka o kBaHTax.

@DoTOHBI. DHEPTrUs U UMITYJbC POTOHA.

®otorpdexr. Ombitet  A. I'. CroneroBa. 3akonbl ¢doTodddekra.
VYpaBuenue DiinmTeiHa 11 poroaddexra. «Kpachasa rpanuna» poroaddexra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJ€HHE CBeTa Ha aOCOIIOTHO
HOTJIOMIAOIIYI0 M a0COJIIOTHO OTpaXkarolryro noBepxHocTh). OmbiTel I1. H.
JleOenena.

BosiHoBBIE cBOMCTBa yactul. BoisHsl ne bponns. JliimHa BosiHbl 1e bponmns

U pa3mepsl obnactu JIOKAJIN3a1uu JBUKYIIEHCS YaCTHULIBI.
KopnyckynsipHo-BogHOBOM ayanu3M. udpaxius 31eKTpOHOB HAa KpUCTaIaX.
Cneunduka U3MEpPEHUN B MHKpPOMHUPE. CooTHoleHus

HeonpeaenéHHocTen [ elizenoepra.

TexHuueckue ycTpoWcTBa M TEXHOJIOTHYECKHE IMPOIIECCHI: CIIEKTPOMETD,
dotornemenT, (HOTONATUYMK, TYHHEIbHBIH MHUKPOCKON, COJHEYHas Oarapes,
CBETOJIUO]I.

Jemoncmpayuu.

®dotor(dekT Ha yCTaHOBKE C IIMHKOBOM TLIACTHHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTo3ddexra.

HccnenoBanue 3aBUCMMOCTH COTNPOTHBIICHUS TOJYIPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

CBeToano/.

Conneunas 6arapest.

Yuenuueckuit 3xcnepumenm, nadopamopnsie pabomot, nPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosaHoi [Imanka Ha ocHOBe HccienoBanus GorodddekTa.

UccnemoBanme 3aBUCUMOCTH  CWJIBI  TOKA 4Yepe3  CBETOAWON  OT
HaTPsHKCHHUS.

Tema 2. @u3uxka amoma.

OnwITHI IO UCCTIEAOBAHUIO CTPOSHUS atoma. [imanerapHas Mojenb aToma
Pezepdopna.

[Toctynarsl bopa. WU3nydyenue u nornouieHne (poToHOB MpH Mepexoie
aToMa ¢ OJHOTO YPOBHS SHEPTHH Ha IPYTOH.



Bunsl criektpoB. CIIeKTp ypOBHEN YHEPTUH aTOMa BOJOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuYecKHue yCTpOUCTBA U TEXHOJIOTHYECKUE IIPOLIECCHI: CIIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu.

Mognens onbita Pezepdopaa.

Habnronenue nuHeyaThIX CIEKTPOB.

Y CTpolCTBO U IEUCTBHE CUETYMKA HOHU3UPYIOLIUX YaCTHII.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuii sxcnepumenm, nadopamopmnsie pabomot, nPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne crnekTpa pa3peKEHHOr0 AaTOMAapHOro  BOJAOpPOAAa U
U3MEpeHUe OCTOSTHHOM Pundepra.

Tema 3. Du3zuxka amomHo20 A0pa u 31eMeHMAPHBLIX YACMUY,

Hyxnonnas moxaens siapa ['eitzenbepra—Banenko. 3apsia sapa. MaccoBoe
yucio sapa. M30tomnsl.

PanunoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIA UM MO3UTPOHHBIN
6era-pacnaj. ['aMmMa-u3nydeHue.

3aKOH paJWOaKTUBHOIO pacnaja. PaguoakTWBHBIE HW30TOINBI B MPHUPOJE.
CBoiiCTBa MOHUBHPYIOIIETO U3NyYeHUs. BinsHue paiMOaKTUBHOCTH Ha KUBbIE
opranu3Mebl. EcrecTBenHbilt hoH uznydenus. Jlozumerpus.

DHeprusi CBSI3W HYKJIOHOB B sijpe. fAnepHbie cuibl. JledekT macchl smpa.

Snepnwsie peakuuu. JlemeHue W CuUHTE3 sAnep. SAAepHBIE PEAKTOPHI.
[IpoGnembl ympaBisieMoro TepMOSIACPHOTO CUHTE3a. DKOJIOTHYECKUE ACTICKTHI
Pa3BUTHUSA SIACPHOU SHEPTETUKH.

Meroapl perucTpallii W HCCIENOBAHMS  BJIEMEHTAPHBIX  YacTHL.

dyHaaMEeHTaJIbHbIE B3aUMOACHUCTBUSA. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHoil moaenu. KBapk-riatooHHas MOAENb apOHOB.

®uzuka 3a npeaenamu CtangaptHo Moaenu. TémHas Matepus U TEMHas
DHEPIHs.

EnunctBO (hrzmdeckoit KapTHHBI MHpA.

TexHnuecknue yCTPOMCTBA M TEXHOJOTMYECKUE TMPOLIECCHI: JTO3UMETD,
Kamepa BunbcoHa, SOEpHBIA PEaKTOpP, TEPMOSAEPHBIA PEAKTOpP, ATOMHAas
6oM0a, MarHUTHO-PE30HAHCHAST TOMOTpadus.

Yuenuueckuii sxcnepumenm, nabopamopnsvie padomot, nPAKMUKyMm.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO ()OHA C UCIIOIB30BAHUEM JIO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTUll aTFOMUHUEM.



Paszpnen 8. DiieMeHTHI aCTPOHOMHUM U aCTPOPU3UKH.

Ortanel pa3BuUTHS acTpoHOMHH. [IpuknamHOE W MHPOBO33PEHUYECKOE
3Ha4YeHUE acTpoHOMUU. [IpuMeHMMOCTh 3aKOHOB (DM3UKHU 71 OOBICHEHUS
MIPUPOJIBI KOCMHUUYECKUX OOBEKTOB.

MeTonbl aCTPOHOMHYECKUX HCCIeq0BaHUNA. COBPEMEHHBIE OINTUYECKUE
TEJIECKOIIbI, PAJNOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMUS.

Bun 3Bé3gH0r0 Heba. Co3Be3aus, sipkue 3BE3/bI, MJIAHETHI, UX BUAUMOE
JBH>KEHUE.

CosnHeuHasi cucTema.

Counnue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE31bI, WX OCHOBHBIE XapaKTEPUCTUKU. JluarpamMma «CHEKTpaIbHbIN
KJIACC — CBETUMOCTB». 3BE3/bl TJIAaBHOW MOCJIEI0BATEIBHOCTU. 3aBUCUMOCTh
«Macca — CBETUMOCTB» JJIsl 3BE€3]] IJIaBHOM IMOCIE0BATEILHOCTH. BHyTpeHHEE
cTpoeHue 38€3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKICHUU U IBOJIIOLINU
CounHiia ¥ 3BE€3/1. DTalbl )KU3HU 3BE3I.

Mueunsiii [1yTe — Hama INanaktuka. Ilonoxenune u auxenue CoiHia B
lNanaktuke. Tunbl ranaktuk. PangvoranakTukyd v KBazapbl. UEpHbIE ABIPHI B
AIpax TAIAKTHUK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa66ma. PaszOeranue
ranaktuk. Teopus bousbiioro B3peiBa. PeukToBOE M3ITyUEHHE.

MacmrabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iiemMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HaOnronenus 3BE3THOTO Heba HEBOOPYKEHHBIM rj1a3oM c
UCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUJIOKEHUHN I ONpPEAEIICHUS MOJ0KEHUS
HeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBEepHOro
MOJIYLLIAPUS U SIPKUE 3BE3/IBL.

HaGmonenunst B Ttenmeckon JIyHBI, TMJIaHET, TYMaHHOCTEH H 3BE3HBIX
CKOIUICHUM.

Du3uyecKUH NMPAKTUKYM.

CnocoObl  m3MepeHHs (PU3NYECKUX BEIMYMH C  HCIOJIB30BAHHEM
AQHAJOTOBBIX W WHU(GPOBBIX H3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCOJIOTHbIE U  OTHOCHUTENIbHBIE IOTPEIIHOCTH
u3MepeHuit puznueckux BeandrH. OUeHKa rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HWCCIEAOBAHUM 3aBUCUMOCTEMN
¢u3nUecKnX BEIWYMH, MPOBEPKA MPEMIOKEHHBIX TUNOTE3 (BBIOOp W3 padoT,
ONMCAaHHBIX B TEMAaTHUYECKHX pa3fenax «YUYECHUYECKUH OSKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).



Oo6o01maromiee NOBTOpEeHuUe.

O6oOmienne ©  cucTeMaTu3alus  COACPXKAaHHWS  pas3/iesioB  Kypca
«MexaHuKay, «MonexynsipHas dusnka U TEPMOJIMHAMUKAY,
«QnexkTpoauHamuka», «Komnebanus u BoiHb», «OCHOBBI CIELIMAIBHON TEOpUU
OTHOCUTENbHOCTH», «KBaHTOBass Qu3ukay, «DJIEeMEHTbl AacCTPOHOMHH U
acTpopu3uKu».

Pony ¢u3ukum u acTpoOHOMHUU B SKOHOMHUYECKOW, TEXHOJIOTMYECKOM,
COLIMAJILHOM M 3THYECKOM cdepax AesATENbHOCTH YEJIOBEKa, POJib U MECTO
($u3MKM W aCTPOHOMUU B COBPEMEHHOW HAyYHOM KapTHHE MHUpa, 3HaYCHUE
ONMMCATENbHON, CHUCTEeMATU3UPYIOIIEeH, OOBSICHUTEIBHOM M MPOTHOCTHYECKOMN
GyHKIuN (GU3HMYEeCKOW TEOpUH, POJb (PU3MUECKOW Teopuu B (HOPMHPOBAHUU
npeicTaBieHui 0 (PU3MYecKol KapTHHE MHUpPA, MECTO (PU3UYECKOW KapTUHBI
MUpa B O0IEM pAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEJICTaBICHUN O
pUpo/Ie.

MexnpeaMeTHbIe CBA3H.

N3yuenue «kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCSI C Y4YETOM COJEpKATEIbHBIX MEXKIPEIMETHBIX CBs3eld C
Kypcamu MaTeMaTHKH, OMOJIOTHH, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemusie nouamus, C6A3AHHBIE C UYYCHUEM MEMO008
HAYYHO20 NO3HAHUA: SBICHHUE, HAY4YHBIH (QakT, runoresa, Qundyeckas
BEJIMYMHA, 3aKOH, TeopHs, HaOI0IeHne, HKCIEPUMEHT, MOJIETUPOBAHUE,
MOJIeNIb, M3MEpPEHHE, MOTPEITHOCTH HU3MEpPEHUH, H3MEpUTENbHBIE MPHUOOPHI,
udposast 1abopaTopus.

Mamemamuka: pEUICHUE CHUCTEMbl YypaBHEHHU. TpPUTrOHOMETPUUECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPHI M UX MPOEKIIMU HA OCH KOOPJAHHAT,
CIOKeHHE BeKTOpoB. IIpow3BomHble 3ieMeHTapHBIX (QyHKIMHA. [Ipu3zHaku
MOoI00UST TPEYTOJILHUKOB, OMpPENeNieHHuEe IUIOMAaN TUIOCKUX (Guryp u oObéma
Tell.

buonozua: »nekrpuueckue SIBICHUS B JKMBOUM MpUpOJE, KoieOaTelbHbIe
IBYKEHUS B JKMBOM NIPUPOJE, 3KOJOTMYECKHE PHUCKH IIPU IPOU3BOJICTBE
ANEKTPOIHEPIUH, DJIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYKAWOIIEH Cpelbl,
YIbTPa3BYKOBasi AUArHOCTHKA B MEIMIIMHE, ONTUYECKHUE SIBJICHUSA B YKUBOU
IIPUPOJIE.

Xumun: CTpOEHHME aTOMOB M MOJIEKYJ, KpPUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHW3Mbl OOpa30BaHHA KPUCTALIMYECKON  PEIIETKH,
CIIEKTpaJIbHbIA AHAIU3.



I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MIIM, 3QJI€)KM MATHUTHBIX PYA,
dboToChEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozcusa: TPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOABUTaTENb SIKOOU, FeHEPATOp NEPEMEHHOTO TOKA, MHAYKIIMOHHAS NI€Yb,
JUHUM  DJIEKTpONEpenay, dJIEeKTPOJABUTrATENb, pajap, paauoNpUEMHUK,
TENEeBU30p, aHTeHHa, TenedoH, CBY-neub, yiapTpa3ByKOBas HMAarHOCTUKAa B
TEXHHUKE, MPOEKI[MOHHBIN ammapaT, BOJIOKOHHAsl ONTHKA, COJIHEYHas Oarapes,
CIyTHUKOBBIC MPUEMHHKH, sJIEpHAs SHEPreTUKA M HKOJIOTMYECKUE aCMeKThl €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA IIPOI'PAMMBI IO
OU3NKE HA YPOBHE CPEIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Pe3yJabTaTbhl OCBOCHHS yueOHOro mnpeamera «DuzmKa»
JOJDKHBI ~ OTpa)xaTb  TOTOBHOCTh W CIOCOOHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(OPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOM IICHHOCTHBIX OpPHEHTAIlUi, MO3UTUBHBIX BHYTPEHHHUX YOEKIICHHI,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHICKOrO  OOIIEeCTBa,
pacuIMpeHue JKMU3HEHHOTO ONbITa U OIbITa JEATEIbBHOCTH B Tpoliecce
peanu3aii OCHOBHBIX HAIPaBJICHUW BOCTUTATEIBHON NESITEIHLHOCTH, B TOM
YuUCJIe B YaCTH:
rPa’KJIaHCKOr0 BOCIIUTAHMS:

e CcHOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3UIMHM OOydYaromerocss Kak

AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPATULIMUOHHBIX OOIIEYETIOBEUYECKHUX T'YMAaHHCTHUYECKUX U
JEMOKPATUYECKUX [IEHHOCTEN;

e TOTOBHOCTh BECTH COBMECTHYK JESTEIBHOCTh B  HMHTEpecax
IPpaXIAHCKOTO  OOIeCTBa, ydYacTBOBaTh B  CaMOYIPaBICHUU B
o0Opa3oBaTeIbHON OpraHu3alluy;

e YMEHHE B3aMMOJICICTBOBATh C COLMAJIbHBIMA HWHCTHUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTH K T'YMaHUTAPHOU W BOJIOHTEPCKOU NESTEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e CcPOpPMHUPOBAHHOCTH  POCCHUHCKOM  TPaXTAHCKOWM  HJIESHTUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOILIEHHE K  TOCYJapCTBEHHBIM  CHMBOJIAM,
JTOCTIKEHUSIM POCCUICKUX YUEHBIX B 00J1acTH (PU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHMS;

e CIIOCOOHOCTh OIICHMBATH CHUTYaIllMI0O HW TPUHUMATh OCO3HAHHBIC
pelIeHns, OpPUEHTHUPYSCh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B JEATEIbHOCTU YYEHOTO;

e OCO3HAHHUE JUYHOrO BKJIaJa B MOCTPOCHUE YCTOMUYMBOrO OYYIIETO.

3CTETUYECKOr0 BOCTIMTAHUSA:



ACTETUYECKOE OTHOLIEHWE K MHpPY, BKJIIOYAs 3CTETUKY HAy4HOI'O
TBOPUYECTBA, MPUCYLIEro (PU3NUECKOIN HayKe.

TPYAOBOI0 BOCIIMTAHMSA:

UHTEpEC K pa3inyHbiM chepaM npodecCHOHAIBHON NeATeIbHOCTH, B
TOM YHUCJIE€ CBS3aHHBIM C (DU3UKOM M TEXHUKOH, YMEHHE COBEpIIATh
OCO3HaHHBIA BbIOOp Oyaymieil mnpodeccun W peanu30BHIBATH
COOCTBEHHBIE )KU3HEHHBIE TUIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOPAa30BaHMIO M CaMOOOPA30BAHMIO B
005acTH (PU3MKHU Ha NPOTSHKEHUU BCEH KU3HU.

IKOJOIrH4€CKOro BoCrinTaHusd:

c(hOopMUPOBAHHOCTH 3KOJIOTMYECKOM KYJIbTYpBbI, OCO3HaHUE
IJ1I00aJIBHOTO XapaKTepa SKOJOTHYECKUX MPOoOJIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICMCTBUM B OKPYXAKOIIEH Cpelie Ha
OCHOBE 3HAHMS LI€JIEN YCTOMYMBOIO pa3BUTHUSI YEJIOBEUYECTBA;
paciIMpeHue OMbITa IESITEIbHOCTH YKOJOTMYECKON HANPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHHUA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS (HU3HUUECKON HAYKU;

OCO3HAaHME IIEHHOCTU HAy4YHOU NEeATEIbHOCTH, TOTOBHOCTh B MPOIECCE
U3y4YeHHs] (PU3UKU OCYIIECTBIIATH NMPOEKTHYIO W HCCIEI0BATEIBCKYIO
NeSITebHOCTh UHIUBUYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBbIE YUeOHbIE TeiiCTBHS
Ba3oBble JJornuecKkue 1eidcTBUA:

CaMOCTOSITENIBHO (D OPMYJIHpPOBaTh U  aKTyaJIM3UpOBaTh MpoOiIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIIPEIEIIATh LENU AEATEIBHOCTH, 3aaBaTh HapaMeTPhbl U KPUTEPUU UX
JTOCTUXKCHUS;

BBISABIIATE 3aKOHOMEPHOCTHM M NPOTUBOPEYHs B PACCMATPUBAEMBIX
(bu3HUECKUX SIBICHUSX;

pazpabaTbiBaTh IUIAH pEIICHUS MpoOJeMbl ¢ y4E€TOM aHalW3a
VMMEIOIIUXCS MATEPUAIIBHBIX U HEMATEPUAIBbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LIEJISIM, OLICHUBATH PUCKH MOCIIEICTBUI JESITEIbHOCTH;



KOOPAMHHUPOBATh W BBIMOJNHATH pabOTy B YCIOBHSIX pPeadbHOTO,
BUPTYaJIbHOTO ¥ KOMOWHUPOBAHHOTO B3aWMOICHCTBUS;

pa3BUBaTh KpPEaTHBHOE MBIIUICHHE TPH PEIICHUU SKU3HEHHBIX
npooIieM.

ba3oBble ucciea0oBaTeJIbCKHE JeHCTBUA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIIOUCBBIMA TMOHATHUAMU U
MeToiaMu (PU3NYECKON HAYKHU;

BIAJIETh HAaBBIKAMH  y4eOHO-HCCIEAOBATEIbCKOM H  MPOEKTHON
AESTeNbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TOMCKY METOJOB peHICHHs 3adad (HU3HUECKOTO
coJiep KaHus, TIPUMECHECHHIO Pa3JIMYHBIX METO/I0B ITO3HAHWS;

BJIJIETh BUJAAMH JACSITEILHOCTH TIO TMOJYYECHHUI0O HOBOTO 3HAHHUSA, €T0
UHTEPIIPETAIlNU, TPEOOpPa30BaHMI0 M TPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX CHTYAIlUSX, B TOM YHUCJIC TIPH CO3JaHUU YYCOHBIX IIPOCKTOB B
o0nacTu GU3HKY;

BBISBJISATh IPHUYNHHO-CIIC/ICTBCHHBIC CBS3M M aKTyaJHU3MpPOBATh 33J1auy,
BBIIBUTATh THIIOTE3y €€ pCeIICHUs, HaXOIUTh apryMEHTBI IS
J0Ka3aTeNbCTBA CBOMX YTBEPXKICHHWH, 3a7aBaTh MapaMeTpbl U
KPUTEPUU PEIICHYS;

aHAJIM3UPOBATh IOJIYYCHHBIE B XOJ€ PEIICHHS 3aJladil Pe3yJbTaThl,
KPUTHYECKH  OICHMBaTh WX  JIOCTOBEPHOCTb, IPOTHO3HPOBATH
M3MEHEHHUE B HOBBIX yCIIOBHSX;

CTaBUTh M (HOPMYJIHMPOBATH COOCTBEHHBIE 3aJadl B 00pa30BaTEIbHOU
JESATEILHOCTH, B TOM YHCIIE TIPY U3YYCHUU (DU3HKHY;

JaBaTh OIICHKY HOBBIM CHTYAIIHSIM, OIICHUBATH MPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTHh 3HaHMUS 10 (U3MKE B MPAKTUUYECKYH0 00J1acTh
KHU3HEICATCIIEHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIIBUTaTh HOBBIE WJIEW, TNpeIjiaratb OpPUTUHAIBHBIC TOAXOABl U
pEIICHNS;

CTaBUTh TMPOOJIEMbl W 3a7a4d, JIOIMYCKAIOIIUe albTepHATUBHEIE
peleHUs.

Pabora ¢ undgopmanueii:

BJIQJIeTh ~ HAaBbIKAMH  TIOJydeHuss  wHboOpMaruu  (PU3UIECKOTO
COAEPKAaHUSI M3 HCTOYHUKOB PpA3HBIX THUIIOB, CaMOCTOATEIBHO
OCYILIECTBIIATh IOWUCK, AHAIW3, CHUCTEMATU3alMI0 U WHTEPHPETALNIO
MH(pOpMALINK PA3IUYHBIX BUIOB U (OPM IPEACTABICHUS;

OLICHUBATH IOCTOBEPHOCTH UHPOPMAIUH;



UCIIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAaLMOHHBIX
TEXHOJOTUH B PpEUICHUUM KOTHUTUBHBIX, KOMMYHHKAaTUBHBIX U
OpraHU3allMOHHBIX 3aJad ¢ COOJIIOJIEHHEM TPEOOBAHUM 3PrOHOMUKH,
TEXHUKHU O€30MacHOCTH, TMTHMEHBI, pecypcocOepexeHusi, NpaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€3011aCHOCTH;

co3/aBaTh TEKCTHI (PU3UUECKOTO COJIEpKaHUs B pa3InYHBIX (popmaTax ¢
y4€TOM Ha3HauyeHHs WH(OpMAUU U LENEBOM ayAUTOPUH, BHIOMpAs
ONTUMAJIbHYIO (POPMY MpEeACTaBICHUS U BU3YATH3ALIUU.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC AeHCTBHA:

OCYILIECTBJIATh OOIICHHE Ha Ypokax (HU3MKM W BO BHEYPOUYHOU
JeSITeTbHOCTH,

pacrmo3HaBaTh MPEANOCHUIKA KOH(DJIMKTHBIX CHUTyaIllMidi W CMATYaTh
KOH(JIMKTHI,

pa3BEPHYTO ® JIOTUYHO W3JaraTh CBOIO TOYKY 3pCHHS C
MCTIOJIh30BAaHUEM SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHAHOH U
WHAUBUAYaTBLHON paOOTHI;

BBIOMpATh TEMaTUKy M METOJbl COBMECTHBIX JEHCTBUUA C Yy4ETOM
0OIIMX UHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WieHA KOJIEKTUBA;
OPUHUMATh 1EIH COBMECTHOM JEsTeNIbHOCTH, OPraHu30BBIBATH U
KOOPJMHUPOBATH JEHUCTBUA MO €€ JOCTHKEHHUIO: COCTABIATH IIJIaH
NEUCTBUM, paclpeneisTh poiad ¢ Y4ETOM MHEHUH YYaCTHUKOB,
00CyX1aTh Pe3yIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa U KAXJOTO YYACTHHKA KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPHSIM;

npenjaratb HOBBIE NMPOEKTHI, OIEHWUBATH WJEU C IMO3UIMHA HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYILIECTBJIATh MO3UTUBHOE CTPATErMUECKOEe IMOBEJCHHE B Pa3INMYHBIX
CUTyallusiX, TMPOSBISATH TBOPUYECTBO H  BOoOpaxkeHHe, OBITH
MHUITUATHBHBIM.

PeryiasiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIE /1efiCTBUSA
Camoopranmuzanus:

CaMOCTOATEIBHO OCYIIECTBJIATh MO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (U3UKH M ACTPOHOMHH, BBISBIATH IMPOOJIEMBI, CTaBUTh H
dbopMyITHpPOBATH COOCTBEHHBIC 3aaUH;

CaMOCTOATEIBHO  COCTABIATH IUIAH  PEHICHUS  PACUETHBIX H
Ka4eCTBEHHBIX 3aJlay, TUIAH BBIMOJHEHUS IPAKTHYECKOM pabOThI ¢



y4€TOM HMEIOUIUNXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
NIPEAIIOYTCHU;

JaBaTh OLICHKY HOBBIM CUTYAalUsIM;

pacMpATh paMKU y4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
IPEAIIOYTEHUN;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha celd
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIbIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO SPYAULIMH B 00JaCTH
(u3HKY, TOCTOSTHHO MOBBIILIATH CBOM 00pa30BaTeNIbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJLJICKT:

JlaBaThb OLEHKY HOBBIM CHUTyallMsiM, BHOCHUTb KOPPEKTHUBBI B
JESITEIIbHOCTD, OLIEHNUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJ€Th HAaBBIKAMHM TI03HABATEIBHOM pe(dIeKCUH Kak OCO3HAHUS
COBEPIIAEMBIX JEUCTBUH U MBICIUTEIBHBIX MPOLECCOB, NX PE3YJIbTATOB
1 OCHOBaHMH;

UCIIOJIB30BaTh MPHUEMBI peduieKcuM I OIEHKH CHUTYyalluu, BbIOOpa
BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH M CBOCBPEMEHHO NMPUHUMATH PEIIECHHS MO UX
CHUKCHHUIO;

MIPUHUMATh MOTHUBBI MU aPryMEHTBI JIPYTUX IMPHU aHAIU3E PE3yIbTaTOB
JIeSTEIIbHOCTH;

IPUHUMATH ceOsl, TOHMMAas CBOM HEJIOCTATKU U JJOCTOMHCTBA,
MIPUHUMATh MOTHUBBI M APTryMEHTHI JPYTUX IPHU aHAIU3E PE3yIbTaTOB
JIeSTEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OUTHOKH.

B mporecce qocTHKEHUS TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS ITPOTrPaMMBI 110
bu3uKe ST YpOBHS CpPEIHEro oO0Iero oOpa3oBaHUsS Yy OOyYaromuxcs
COBEPIICHCTBYETCS  AMOIIMOHAIBHBI  HMHTEIICKT,  IPEANOJararoiimi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMS,  BKJIIOYAIONIETO  CIOCOOHOCTh  IMOHWUMATh  CBOE
OMOIIMOHATFHOE  COCTOSIHME, BHUJCTh  HAMPABICHUS  Pa3BUTHUSA
cOOCTBEHHOM AMOIMOHAIILHOM cephl, OBITh YBEPEHHBIM B ce0e;
CaMOpETYJTUPOBAaHMS,  BKIIOYAIOMIETO  CAMOKOHTPOJb,  YMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBEJEHHUE, CIIOCOOHOCTH
aIanTHPOBATBCA K OMOIIMOHATBHBIM HW3MEHEHHSM H  TIPOSBISATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;



e BHYTPEHHEH MOTHUBALIUM, BKIIOYAIOUIEH CTPEMJICHUE K JOCTHIKEHUIO
eI U YyCHexy, ONTUMHU3M, UHULMATUBHOCTb, YMEHHUE IEHCTBOBATD,
HCXOJ U3 CBOUX BO3MOKHOCTEH;

e DOMIIATUH, BKIIOYAIOMIEH CHOCOOHOCTh MOHHMMATh 3SMOLMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTHIBATh €ro MPHU OCYILIECTBICHUU OOIIEHUS,
CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

e COLMAIbHBIX HABBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh BBICTPAUBATH
OTHOWICHUS] C APYTUMH JIOJIbMH, 3a00THThCS, MPOSBISATH HUHTEPEC U
paspeniatb KOHGIUKTHIL.

ITPEAMETHBIE PE3VJIBTATHI

K xonmy oOydenust B 10 knacce npeiMeTHbIC Pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e TIOHMUMATh pPOJb (UKKA B DIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
HKOJIOTHYECKOM, COIMAIbHOW M JITHUYECKOM cdepax AesiTeIbHOCTH
YeJioBeKa, pPoJib U MeCTO (PU3MKH B COBPEMEHHOW HAyYHOW KapTHUHE
Mupa, 3HAYECHUE OMHCaTENbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTETLHON M MPOTHOCTUYECKON (QYHKIUN (HU3NIECKON TEOpUH —
MEXaHUKH, MOJEKYJIIpHOH (U3UKM W  TEPMOJIMHAMUKH, POJb
¢uznueckoit Teopun B GOPMHUPOBAHUU MPECTABICHUNA O (HU3HUECKOU
KapTUHE MUPA;

e pa3nUYaTh YCIOBUS MPUMEHUMOCTH MOJElel (QU3NYECKUX Ten W
IIPOIIECCOB (SIBJICHWH): HMHEpPLHMAIbHAS CHUCTEMa OTCcuéra, aOCOJIIOTHO
TBEPJOE TEJO, MaTephalbHasi TOYKAa, PaBHOYCKOPEHHOE JBHKEHHE,
CBOOOJIHOE TajJieHHe, aOCOJIOTHO ympyras acedopmaius, aOCOIIOTHO
yapyroe u aOCOJIIOTHO HEyNpyroe CTOJIKHOBEHUS, MOJENIH Tas3a,
KUJKOCTA U TBEPAOro (KpPUCTALNIMYECKOTO) TeJa, WUACalIbHBIN ras,
TOYEUHBIN 3apsifl, OTHOPOIHOE 3JIEKTPUUYECKOE MOJIE;

e pa3nuyYaTh yCJIOBUS (TPaHUIIBI, OOJACTH) MPUMEHUMOCTH (PU3NUECKHUX
3aKOHOB, IOHUMATh BCEOOITUI XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

e AHAIM3UPOBATh U OOBACHITH MEXAHMUYECKUE MPOLECCHl U SBJICHUS,
UCIIONIb3YSl ~ OCHOBHBIE  MOJIOKEHUS U 3aKOHbl ~ MEXaHUKH
(OTHOCHUTEIBHOCTh MEXaHMUYECKOTO JABUXKEHUS, (OPMYIIBI KHHEMATHKU
PAaBHOYCKOPEHHOI'O  ABWKEHMs, mpeoOpazoBanust [amwnes s
CKOPOCTM M  IepeMelleHusi, 3akoHbl  HproToHa,  mpuHIMI



OTHOCUTENIBHOCTU ['anmuiiesi, 3aKOH BCEMHUPHOTO TSITOTEHUSA, 3aKOHBI
COXpaHEHMsI UMITYJIbCa U MEXaHUUYECKOW PHEPTrUuu, CBsI3b paOOThI CHIIbI
C U3MEHECHHEM MEXAHUYECKOW YHEPIUH, YCIOBUS PABHOBECUS TBEPAOTO
Tena), IpU 3TOM HMCIOJIb30BaTh MAaTEMAaTHYECKOE BBHIPAKEHUE 3aKOHOB,
yKa3plBaTh  YCJOBUS  NPUMEHUMOCTH  (DU3UYECKUX  3aKOHOB:
npeoOpazoBanuil ['anmumes, BTOPOro M TpPeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPAHEHMS HMITYJIbCa M MEXAHUYECKON HSHEpPruH, 3aKOHa
BCEMHUPHOIO TATOTEHUS;

aQHAJM3UPOBATh M OOBSCHITH TEIUIOBBIE TMPOIECCHl W SIBJICHMUS,
UCIONB3ysl OCHOBHbIE mnoJiokeHUsT MKT u 3aKOHBI MOJIEKYJSIPHOM
bU3UKM W TEPMOJAMHAMUKH (CBSI3b JIaBJICHUS HJACAIBHOTO Tras3a co
CpEIHEM  KHUHETHUYECKOM  DOHEPIUEW  TEIUIOBOIO  JABWXKEHUSA U
KOHIICHTpAILIMEN €ro MOJIeKYyJl, CBA3b TEMIIEpATypbl BEIIECTBA CO
CpeHe KUHETHMYECKOW SHEPrueil TEIUIOBOTO ABMXKEHUS €ro YacTHII,
CBSI3b JIABJICHUSI MJACAJBHOIO ra3a C KOHIIEHTpAlMEeHl MOJEKYJ U €ro
TeMIIepaTypoi, ypaBHeHue MenneneeBa—KianelpoHna, nepBblii 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS YPHEPTrUH B TEILJIOBBIX IMPOIIECCax),
IIPU  3TOM HCIIOJIB30BAaTh MAaTEMAaTHYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3bIBaTh yCII0BUSA [IPUMEHUMOCTHU ypaBHEHUS
MenneneeBa—KnarneiipoHna;

aHAIM3UPOBATh U OOBSICHATH DIJIEKTPUUYECKUE SIBIICHUS, HCIONb3Ys
OCHOBHBIE  TOJOKEHUS W  3aKOHBl  JJEKTPOJAMHAMUKHU  (3aKOH
COXpPaHEHHUsI JIEKTPUYECKOTO 3apsa, 3aKkoH KynoHa, NOTEHINAIBHOCTh
AJIEKTPOCTATUYECKOTO I0JSA, NPUHLMI CYNEPHO3ULUU IEKTPUUECKUX
IIOJIEM, TIPU 3TOM yKa3bIBasl yCJIOBUs NIPUMEHUMOCTH 3akoHa KyioHa, a
TaK)K€ MPAKTUYECKH BaXKHbIE COOTHOLIEHUS: 3aKOHBbI OMa Il yyacTka
HeNu U JJI 3aMKHYTOM 3JIEKTPUYECKOW Iernu, 3akoH J[xoynsa—JleHna,
npaswia Kupxroda, 3akonsr @apajaes s dIEKTPOIN3a);

ONMHCHIBATh (YU3UYECKUE MPOIECCHl U SBICHUS, UCTOIb3YSl BEJIMYUHBI:
IIEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJbC T€JIa U CHUCTEMBI TEll,
CHWjla, MOMEHT CWIbl, JaBJICHWE, IIOTCHLIHWAJIbHAsl  JHEPTHUS,
KMHETUYECKasl JHEprusi, MeXaHW4deckas »HHeprusi, paboTa CHJIbI,
LEHTPOCTPEMUTEIIBHOE YCKOPEHUE, CHJIA TSHKECTH, CHJIa YIPYTOCTH,
cuja TPEHHUs, MOUIHOCTb, SHEPIrUsl B3aUMOJCUCTBUSL Tena ¢ 3eMIIEH
BONIM3U €€ TOBEPXHOCTH, DHEPTrUs ympyrou nedopmaruu NpyKUHBI,
KOJMYECTBO TEIUIOTHI, a0CONIOTHAs TeMIeparypa Tena, paboTa B
TEPMOJIUHAMUKE, BHYTPEHHSSI JHEPTUS HJICAUIBHOTO OJHOATOMHOIO
rasza, pabota MJeaJbHOIO ra3a, OTHOCHUTENIbHAS BJIAXKHOCTH BO3/yXa,



KII[I waeanpHOro TEIJIOBOTO JBUTATEISl; DICKTPUUYECKOE TIOJE,
HaMpspKEHHOCTh  AJIEKTPUYECKOTO  MOJis,  HAMNpsDKEHHOCTb  TOJIS
TOYEUHOrO0 3aps/ia WIM 3apsHKEHHOro Iapa B BakyymMe U B
OURJICKTPUKE, TOTEHLHAN 3JIEKTPOCTATUYECKOTO TOJsS, Pa3HOCTh
MOTEHLIMANIOB, JJICKTPOABIKYILASl CHIJIA, CUJIAa TOKA, HAMNPSIKEHUE,
MOIIHOCTh TOKA, JJEKTPUUECKAasT €MKOCTh IUIOCKOTO KOHJIEHCATOpa,
CONPOTHUBIICHUE YYACTKa LIENHU C MOCJIECA0BATEIbHBIM U MAPAILICIbHBIM
COCIMHEHUEM  PE3UCTOPOB,  DHEPrusi  HJIEKTPUUECKOrO0  TOJIS
KOHJICHCATOpA;

OOBSICHSITH  OCOOCHHOCTHM  TPOTCKaHWUs]  (DU3UYECKUX  SIBJICHUU:
MEXaHHMYECKOE JBI)KCHHE, TCIJIOBOE MBIDKCHHE YacTHI[ BEIISCTBa,
TEIJIOBOE  paBHOBECHME, OpOYHOBCKOE  JBIKEHHE, auddysus,
UCIapeHue, KUTIEHUEe M KOHJEHCAIMs, TUTaBJICHUE W KPUCTAJUIA3AIus,
HaIpaBJICHHOCTh TEIUIONEpEeIayH, ANEKTpU3ALIUS Teq,
AKBUIIOTEHIIUAJIBHOCTD MOBEPXHOCTHU 3aPSAIKEHHOT'O MPOBOIHUKA;
IIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI
OT JIpyrol C UCIOJb30BAaHUEM TIPSMBIX M3MEPECHHUH, TpPH OSTOM
KOHCTPYHUPOBAaTh YCTAaHOBKY, (UKCHUPOBATh PE3yJbTaThl IMOJIYYECHHOU
3aBUCUMOCTH (DU3UUYECKUX BEJIUYWH B BHUAE TpadUKOB C Y4ETOM
aOCOJIFOTHBIX  TOTPEIIHOCTeH M3MEPEeHWH, JenaTh BBIBOABI IO
pe3yJibTaTaM UCCIEI0BAHUS;

IIPOBOJIUTh KOCBEHHBIE H3MEPCHHS (DU3NYECKUX BEIMYHMH, MPH ITOM
BBIOMPATh ONTUMAJIBHBIA METO/ U3MEPEHUS, OIICHUBATh A0COJIFOTHBIC U
OTHOCHUTEJIbHBIE TOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIA;
MPOBOAUTH  OMNBITHI IO TPOBEPKE MPEI0KEHHOM  THUIIOTE3BI:
IJIAHUPOBATh AKCIIEPHUMEHT, cobupatb AKCIIEPUMEHTAIIbHY IO
YCTAHOBKY, aHAJIM3UPOBATh MOJYUYEHHBIE PE3YIbTATHI U JIeaTh BHIBOJ O
cTaryce MpeaIoKEHHON TUIIOTE3bI;

coOmomaTh  MpaBmwia  0O€30MacHOr0  TpyAa TMpU  IPOBEACHUU
UCCICOBAaHUM B paMKax Y4eOHOro SKCIIEpUMEHTa, MPAKTUKyMa H
yu4eOHO-UCCIEIOBATENIbCKOM M TIPOEKTHOM  JESATENBHOCTH  C
UCITOJIb30BAaHUEM  HM3MEPHUTEIBHBIX YCTPOHCTB U J1aOOPATOPHOTO
000opyI0BaHNUS;

peuiaTh pacy€THBIE 3aJa4yd C SIBHO 3aJIAHHOW W HESBHO 3aJaHHOM
(bH3UIECKON MOJICTTbIO: Ha OCHOBAaHHWH aHAJN3a yCIIOBHS 0OOCHOBBIBATH
BBIOOp (U3MYECKOH MOJIeNId, OTBEYaroIleH TpeOOBaHHUIM 3ajadH,
NPUMEHATh (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U IIOCTYJIaThl
bU3NUECKUX TECOPUN MPHU HCIIOJIb30BAHMU MAaTEMaTUYECKUX METOJIOB



pelieHus 3ajad, MPOBOAWTH pPacy€Thl HA OCHOBAHUU HMEIOLIUXCS
JAHHBIX, AaHAJU3UPOBATH PE3YyJAbTaThl M KOPPEKTUPOBATH METObI
pelIeHus ¢ Y4ETOM MOJYYEHHBIX Pe3yJbTaTOB;

pelaTh KaueCTBEHHBIE 3ajlaud, TpeOyrollre NMPUMEHEHUs 3HAHUU U3
pa3HBIX pa3leiIoB Kypca (PU3MKK, a TaKXKe HWHTErpald 3HAHUM U3
JIPYTUX TMPEIMETOB €CTECTBEHHO-HAyYHOTO IMKJA: BBICTPauBaTh
JIOTUYECKYIO LIETIOYKY PACCYXIACHUN C OMOPOM Ha M3YUYEHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIIOJIB30BaTh TEOPETUUYCCKUE 3HAHUS IS OOBSICHEHUS] OCHOBHBIX
OPUHIIMIIOB  paOOThl  U3MEPUTEIBHBIX  NPUOOPOB, TEXHUUYECKUX
YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;

OPUBOAUTH  MPUMEPHI  BKJIaJla  POCCHUUCKMX W 3apyOeKHBIX
yu4€HBIX-(OU3UKOB B pPa3BUTHE HAyKW, B OOBSCHEHHE TPOIECCOB
OKPY’KaIOIIEro MUpPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUH;
aHAJTM3UPOBaTh W OLIGHWBAaTh  TIOCJIEJACTBUSL ~ OBITOBOH W
MPOU3BOJCTBEHHOM  JICATEIBHOCTH  YEJIIOBEKA,  CBSI3aHHOW  C
(GU3MUECKUMH MPOIECCaMU, C TO3UIUN IKOJIOTHYECKON 0e30MacHOCTH,
NpPEICTAaBIEHUH O paIMOHAIbHOM MPUPOJONOIB30BAaHIM, a TaKkKe
pPa3yMHOM HCIIOJIb30BAaHUU JOCTIKEHHM HAyKH U TEXHOJIOTHHM JUIs
JaNbHEUIIIEero pa3BUTHUS YEJIOBEYECKOT0 00IECTBA;

NPUMEHSTH Pa3IMUHbIe CIIOCOOBI pabOTHI ¢ MHGOpMaILHe PU3NIECKOTO
COJlepKaHUsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HWHOOPMAIMOHHBIX
TEXHOJIOTUH, TIPU STOM UCIOJIb30BaTh COBpEMEHHbIE NHPOPMAIIMOHHBIE
TEXHOJIOTUU ISl TIOMCKA, MepepabOTKU U TPEIbsABICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON uH(popMaIm, CTPYKTYpHpPOBaHUS u
UHTEpIpeTanuu  MHGOpMAIMK,  TMOJXYYEHHOM W3  pa3IUYHBIX
MUCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATH MOIyYaeMyr HWHGOPMAIIHIO
U OLICHUBATh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUU,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHUKA WH(OPMAIUH;

OPOSIBJISATh  OPraHU3allMOHHBIE M IO3HABATEJNbHBIE  YMEHUSA
CaMOCTOSITEILHOTO ~NPHOOPETEHUsS] HOBBIX 3HAHUM B  MpolEecce
BBINIOJIHEHUS TPOEKTHBIX U y4eOHO-UCCIE0BATENbCKUX paldoT;
paboTaTh B TPyNIE C MCIOJHEHHWEM Pa3IMYHBIX COLUATBHBIX POJICH,
iaHupoBaTh  pabOTy  rpyHmbl,  palUOHAJIbHO  PACHPENENSITh
NEATEeNIbHOCTh B HECTAHJAPTHBIX CUTYallUsSIX, AJI€KBATHO OLICHUBATH
BKJIaJl KQXJOT0 M3 YYaCTHUKOB IPYNIbI B PEUIEHUE paccMaTpUBaeMOun
poOIeMBbI;



MPOSBIIATH MOTUBAIMIO K OyAylel mpodecCuoHalIbHON JesTeNbHOCTH
M0 CHELHATBHOCTAM (PU3UKO-TEXHHUUECKOTO MPOpHUIIS.

K xonmy oOyuenust B 11 Knacce npeiMeTHbIC pe3yJbTaThl Ha YIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy O0YUAIOIIUXCS YMEHUM:

NOHMMATh POJb (UMK B DSKOHOMUYECKOM, TEXHOJOTHYECKOH,
COLMAJIbHON M JTUYECKOH cepax NeATEIbHOCTH 4YEJIOBEKA, POib U
MEeCTO (U3MKM B COBPEMEHHOMW HAy4YHOM KapTUHE MUpa, poJib
ACTPOHOMHUHM B IIPAKTUYECKOM JEATEIBHOCTH YEJIOBEKA U JAJIbHEHIIEM

HAay4YHO-TEXHUUYECKOM pa3BUTUM, 3HAYCHUE OIMCATEJIbHOM,
CUCTEMAaTU3UPYIONIEeH, O0BICHUTENBHOW U MPOTHOCTHYECKOW (PYHKITUI
¢uznuecko TEOopUM — DINEKTPOJUHAMMKH, CHEIUANIbHOW TEopUu

OTHOCHUTEJIBHOCTH, KBAaHTOBOW (PU3HUKH, pOsib (DU3NYECKOU TEOpUH B
dbopMupoBaHUM TIPEACTABICHUN O (PU3NUYECKON KapTUHE MHpPA, MECTO
dbu3udyeckod  KapTUHBI MHpa B OOIIEM POy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX MPEJICTABICHUN O IPUPO/IE;

pa3nuyath YCJIOBHUS TPUMEHHMOCTH MOJACNEeH (PU3HMYECKUX Tel U
MPOLIECCOB (SIBICHHI): OJHOPOJHOE DIIEKTPUUYECKOE M OIHOPOJHOE
MarHUTHOE TIOJisA, TapMOHWYECKHE KoJeOaHus, MaTeMaTH4YeCKU
MasATHUK, UJCANbHBIN MPYKUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI,
UCIbHBIN KOJieOaTeNbHbI KOHTYp, TOHKas JIMH3a, MOJENeil aTroma,
aTOMHOTO $1/Ipa U KBAHTOBOM MOJIEJIH CBETA;

pas3nuyaTh yCJIOBHs (TPaHHIIBI, 00JACTH) MPUMEHUMOCTH (U3HYECKUX
3aKOHOB, IOHUMATh BCEOOUTUH XapakTep (PyHIaMEHTaIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAM3UPOBATH U OOBIACHITH DJIEKTPOMArHUTHBIE TIPOLIECCHI U SIBICHHUS,
UCIIOJIb3YSl OCHOBHBIC IIOJIO)KEHUSI WU 3aKOHBI DJIEKTPOAUHAMHUKUA H
CIIEUUAIBHOW  TEOPUHM  OTHOCHUTEIIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMArHUTHOM  WHAyKuMH, mnpaBwio Jlenna, cBsa3p JJIC
CAMOMHJIYKIIMM B DJJEMEHTE DJJIEKTPUUECKON NENu CO CKOPOCThIO
U3MEHEHUsS  CHJIbl  TOKa, T[OCTyJaThl  CHEIUAIbHONH  TEOpUH
OTHOCHUTEJIbHOCTH DUHILITEHHA);

aHAJTU3UPOBATh M OOBSCHATH KBAHTOBBIE TMPOLECCHl U SIBJICHHS,
UCIIONIBb3YSl TOJIOKEHUSI KBAHTOBOM (u3MKH (ypaBHEHUE OWHILITEHHA
st potodddexra, mepBbId W BTOPOM MOCTynaThl bopa, mpuUHIHA
COOTHOLIEHHUs HeomnpenenéHHoctell ['eiizenOepra, 3aKOHbI COXpaHEHUS



3apsI0BOTO U MAacCOBOTO YHCENI M SHEPTHH B SICPHBIX PEAKITUAX, 3aKOH
PaIMOaKTUBHOTO pacmnaja);

OMHCHIBATh (DU3UYECKUE MPOIECCHI U SBICHUS, WCTOIL3YS BEIMYMHBI:
HANPSOKEHHOCTh ANEKTPUYECKOTO TIOJIS, MTOTCHITUAJT
AIEKTPOCTATHYECKOTO TOJIA, pPa3HOCTh MIOTEHIINAJIOB,
ANEKTPOABIIKYINAS CHJIA, WHAYKIUS MAarHUTHOTO TIIOJIsi, MarHUTHBINA
NOTOK, cwia AMIepa, HHIYKTHBHOCTb, OJJICKTPOABWKYIIAS CHJIA
CAaMOWHIYKIIMHM, JHEPTUsS MAarHUTHOTO TIOJII TPOBOJHUKA C TOKOM,
PEISITUBUCTCKANM ~ UMITYJIBC, TIOJHAS ~ DHEPTUs, DHEPrUs  IMOKOS
CBOOOTHOW YaCTHIIBI, DHEPTUS M UMIYJIbC (GOTOHA, MAaCCOBOE YHUCIIO U
3apsi sApa, SHEPTHsI CBS3H sIJIpa;

OOBSACHATH  OCOOCHHOCTH  TPOTCKaHUS  (UBHYECKHX  SBJICHUM:
AJICKTpOMAarHUTHas WHIYKIUS, CaMOWHTYKIIHS, pe30HaHC,
uHTepPepeHnus BOJIH, Iudpakmus, AUCIEPCUs, MOJTHOC BHYTpPCHHEE
otpaxkenue, (Goroanekrpuueckuii dpdext (pororddekr), ampda- u
OcTa-pacnajpl sjiep, raMMa-usiydeHue sjep, GU3UYeCKUue MPUHITUIIBI
CIIEKTPaAIbHOT'O aHAJIM3a U PabOThI Jlazepa;

OTpEeeNATh HANIPABJICHUE WHAYKIIMM MAarHUTHOTO TIOJISi MPOBOJIHUKA C
TOKOM, cuJibl AMrniepa u cuibl JlopeHna;

CTpPOUTh H300pa)keHWe, CO3/7aBacMO€ IUIOCKUM 3€pKajioM, TOHKOMN
JMH30M, U paCCYUTHIBATh €0 XapaKTEPUCTUKU;

NPUMEHSITh OCHOBOTOJIATAIOIINE ACTPOHOMUYECKUE TIOHSTHS, TEOPUU U
3aKOHBI JIJI1 aHaidu3a W OOBSICHEHUS (U3WYECKHX ITPOIIECCOB,
MIPOUCXOISAIIUX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTaTaKTUUECKON
cpene; ABMKEHUS HEOCCHBIX TeJ, IBOJIIOIIMHY 3BE3/] M BeeneHHo;
NPOBOAUTH HCCIIEIOBAHUE 3aBHCHUMOCTEH (PU3NYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHHH, MPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUPOBATh pPE3yJabTaThl MOJYYCHHOW 3aBUCHUMOCTHU
¢u3nuecknX BENMYMH B BHUAEC TPaQUKOB C Y4ETOM aOCONOTHBIX
MOTPEIIHOCTEN  W3MEpPEHUi, JeJaTh BBIBOJIBI TI0  pe3yjibTaTaMm
UCCIICIOBAHMS;

IPOBOANTh KOCBEHHBIE W3MEpEHUs (PU3NYECKUX BEIWYUH, MPU ITOM
BBIOMpATh ONTUMAJLHBIN METOT H3MEPEHUS, OIIEHUBATh a0COTIOTHBIE U
OTHOCHUTEBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUH;
NPOBOAUTH  OMBITHI 1O  TPOBEPKE  MPEAJIOKEHHOW  THUIOTE3HI:
TUTAHUPOBATH HKCIIEPUMEHT, coOuparhb AKCIIEPUMEHTATBHY IO
YCTaHOBKY, aHAJIM3UPOBATH MOJYICHHBIC PE3YIbTAThI U JEIaTh BBIBOJ O
cTaTyce MpeI0KEHHON THIIOTE3bI;



OMKCHIBATh METO/BI MTOYYEHUSI HAYUYHbIX aCTPOHOMHUYECKUX 3HAHUM;
coOmogaTe  MpaBuja  0Oe30macHOro  TpyJaa Mpu  NPOBEACHUU
HCCJEIOBAHUM B paMKax Y4eOHOIro 5SKCIEPUMEHTa, MPAaKTUKyMa U
y4eOHO-UCCIEOBATENbCKO M TPOEKTHOM  JEATENBHOCTH  C
UCIIOJIb30BAaHUEM  W3MEPUTEIBHBIX YCTPOMCTB U  JaOOpPaTOPHOTO
o0opyI0BaHus;

pelarb pacy€THbIC 3aJauyd C SBHO 3aJaHHOW W HESBHO 3aJaHHOU
¢u3nueckoil MOJENbI0: Ha OCHOBAaHWMU aHajlu3a YCIOBHUS BBIOMpaTh
¢u3znueckre MoJeau, OTBEeHarollue TpeOOBaHUSAM 3a/layd, MPUMEHSTh
(opMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNAThl (PU3NYECKUX TEOPUI
OpU HCMONB30BAHUM MAaTEMAaTUYECKUX METOJOB peIIeHHs 3ajady,
OpPOBOAUTH  pacu€Thl HA  OCHOBAaHMU  HMEIOIIMXCS  JAHHBIX,
aHAIM3UPOBATH PE3YNbTATHl U KOPPEKTHUPOBATH METOJbI PEIICHUS C
y4€TOM TIOJTYYEHHBIX PE3YyJIbTaTOB;

pemiath KauecTBEHHbIC 3aJauM, TpeOyrolue MpPUMEHEHUs 3HAHUU U3
pa3HbIX pa3lenoB Kypca (U3MKM, a TaKKe WHTErpaldyd 3HAHUU U3
IpPYruX TMPEeIMETOB €CTECTBEHHO-HAYyYHOTO IIMKJIA: BBICTPAUBATH
JIOTUYECKYIO LETIOYKY PACCYXAECHUN C OMOPOW Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB ~ pa0OThl  U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOWCTB U TEXHOJIOTMYECKUX MTPOLIECCOB;

OPUBOJIUTHL  TMPUMEPHl  BKIAJa  POCCHMCKUX M 3apyOEKHBIX
y4€HBIX-(OU3UKOB B pPa3BUTHE HAyKH, B OOBSICHEHHE TIPOIIECCOB
OKPY’KaIOLIEro MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHU;
aHANMM3UPOBATh M OLIGHUBATh  TIOCIEACTBUS  OBITOBOM U
IIPOU3BOJACTBEHHOM  JIESITEIBHOCTH  4YEJIOBEKAa,  CBSA3AHHOU  C
(Gu3nYecCKUMH MpoleccaMu, C MO3ULUN IKOJIOTUYECKOM 6e30MacHOCTH,
IPEICTABICHUNA O PAlMOHAJIBHOM MPUPOIOINOJIB30BaHUM, a TaKkKe
Pa3yMHOM HCIIOJIb30BAaHUM JOCTH)KEHMM HAyKd W TEXHOJIOTMH IS
JaJIbHEHIIIETO pa3BUTHS YEJIOBEUECKOro OOIIECTBa;

OPUMEHSATh Pa3IUYHbIE CIOCOOBI PabOTHI ¢ HHPOpMaIHel (PU3NIecKoro
COJEp’KaHUSI C MCIOJb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUH, IPX 3TOM UCIOJIb30BATh COBPEMEHHBIE NH(POPMALIMOHHBIE
TEXHOJOTUHU JUIsSl TOUCKA, MepepabOTKU M NPEIbsABICHUS y4eOHOU U
HAY4YHO-TIOMYJISIPHOM uHpOpMaIuH, CTPYKTYpHpPOBaHUs u
UHTEpHpeTauud  MH(OpMAalMM,  MOJYYEHHOM M3  Pa3IMYHBIX
HMCTOYHHUKOB, KPUTUYECKH AHAIM3UPOBATH MOIYYAEMYK0 HMH(POPMALIHIO



U OLIEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUINXCS 3HAHWH,
TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HH(OPMAIINY;

OpOSIBIISITh  OpraHU3alMOHHbIE W TO3HaBaTeNbHBIE  YMEHUS
CaMOCTOSITEIFHOTO ~MPUOOPETeHHsT HOBBIX 3HAHUW B  Ipolecce
BBITIOJIHEHHUS TPOEKTHBIX U YU4eOHO-MCCIEA0BATENBCKUX PaboT;
paboTaTh B TpyNNe C WCIOJHEHHEM pAa3IMYHBIX COIMAJIBHBIX POJICH,
IUIaHUpOBaTh  paboTy  TpyOmbl,  palMOHAIBHO  PACIPEAeIsiTh
JESTebHOCTh B HECTAaHJAPTHBIX CHUTYaIUsX, aJeKBAaTHO OICHUBATh
BKJIQ/I Ka)XJIOTO M3 YYACTHUKOB TPYIIEI B PEIICHUE paccCMaTpUBaeMOM
po0JIEMBI;

NPOSIBIISITH MOTUBAIIMIO K Oyaymiel npodeccHoHanbHON eI TeTbHOCTH
10 CIEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOdUIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoanyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoabsnbie | IIpakTnueckue
n/m | mporpamMmbl Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUS ITPUPO/IbI
. bubnuotexa [JOK
11 Hayunslii MeTO1 HO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Hroro mo paznmerny 6
Pazngen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinevarika 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22 flumauica 10 https://m.edsoo.ru/f16b68d7
N bubmmoreka [IOK
23 (TaTiia TBEPLOTO Tela > L https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 httos://m. edsoo.ru/fL6b68d7
Hroro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJSIPHOKUHETUUECKON 15 1 bubmmoreka [IOK
' TEOpUH https://m.edsoo.ru/f16b68d7
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bu6mmoreka [IOK

3.2 Tepmonuuamuka. TernoBbie MalIMHbBI 20 https://m.edsoo.ru/fL6b68d7
33 ArperartHble COCTOSIHUS BEILIECTBA. 14 bubnuoreka [IOK
' dazoBbIe Mepexoibl https://m.edsoo.ru/f16b68d7
Wroro mo paznery 49
Paznen 4. DJJIEKTPOAUHAMMUKA
bu6mmoreka [IOK
41 DIEKTPHTecKoe rone 24 https://m.edsoo.ru/f16b68d7
. . bubmuotexa [JOK
4.2 [ToCTOSIHHBIN MEKTPUYECKHI TOK 24 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 ToKH B pasiHiHbIX Cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazaeny 54
Paznea 5. DUSHUYECKH TIPAKTUKYM
. bu6mmoreka [IOK
>1 PH3HICCKHI MPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Wroro no pazneny 16
bubmuorexa [JOK
Peseparioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB (uu¢posbie)
Kourtpoabnsbie | IIpakTuyeckue
0/ [ | TeM NporpaMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. DJJIEKTPOAUHAMHUKA
bu6mmoreka [IOK
11 Marmirioe rioe 14 https://m.eds00.ru/39859¢f1
DJIEKTPOMAarHUTHas bubnuotexa [JOK
1.2 13 1
VHTYKIUS https://m.edso0.ru/39859ef1
Hroro mo pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6mmoreka [IOK
2.1 MexaHuveckue KojieOaHus 10 httos://m.edsoo.ru/39859¢fL
29 DJIEKTPOMarHUTHbIE 15 bubmuoreka [IOK
' KoJIeOaHus https://m.eds00.ru/39859ef1
93 MexaHHYECKHE U 10 1 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edso00.ru/39859ef1
bubnuoreka [JOK
24 Onriia 25 1 https://m.eds00.ru/39859ef1
Hroro no pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOH TEOPUM OTHOCUTEJBLHOCTH

3.1

Ocuosel CTO

5

1

bubnaunoreka LIOK
https://m.edso0.ru/39859ef1
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Hroro no pazneny

Pa3znen 4. KBAHTOBAS ®U3UKA

41 KopnyckynsipHo-BOJIHOBOM 15 bubnuoreka [IOK
' Jyaau3M https://m.edso0.ru/39859ef1
bu6mmoreka [IOK
42 Dusiica atoma > https://m.eds00.ru/39859¢f1
43 @du3rKa aTOMHOTO s/1pa U 5 bubnuotexa [JOK
' AIIEMEHTAPHBIX YACTHII https://m.edso0.ru/39859¢f1
Hroro mo pazneny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

51 DJIEMEHTHI ACTPOHOMHUHU U 12 bubnuoreka [JOK
' acTpopU3UKH https://m.edso0.ru/39859ef1
Hroro mo pazneny 12

Pazgen 6. PUSHUECKHA IPAKTUKYM

6.1

DU3NYECKUH MTPAKTUKYM

16

16

bu6mmoreka [IOK
https://m.edso0.ru/39859¢f1

Hroro no pazneny

16

Pazpea 7. OBOBIIAIOIIEE ITIOBTOPEHUE

7.1

Cucremaruzanus u
0000111eH1E TPEAMETHOTO
COJIepP’KaHHS U OTIBITA
JesTeTbHOCTH,
MPHOOPETEHHOTO MPU

15

bu6mmoreka [IOK
https://m.edso0.ru/39859¢ef1
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M3yYEHHUH Kypca PU3UKI
10 — 11 kmaccoB

Hroro no pazneny 15

bu6mmoreka [IOK
PesepBHOE Bpemst 10 https://m.edso0.ru/39859¢f1
OBIIEE KOJIMYECTBO 170 16

YACOBIIO ITPOT'PAMME
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IHOYPOYHOE INTAHUPOBAHHUE

10 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka KonTpoabnsbie | IIpakTuueckue op
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcbl
1 ®dusznka — pyHIaMeHTaIbHas HayKa O 1 bubmuoreka [IOK
MIPUPOJE https://m.edsoo.ru/1beef346
9 Hayunb1ii MeTO1 MO3HAHUS] K METOIbI 1 bu6mmoreka [IOK
UCCIEeI0BaHUS (PU3NYECKUX SBICHUIN https://m.edsoo.ru/3a7fde29
DKCHEPUMEHT M TEOPHUS B TIpoliecce
3 no3HaII{)I/I;I OPUPOIBI pHa6J'IIO§eHI/Ie " 1 bubnmorexa LOK
PHPOAXL. https://m.edso0.ru/34c49931
AKCIIEPUMEHT B (DU3HUKE
4 Crioco0Opb1 m3MepeHus PU3nIECKuX 1 bubmuoreka [IOK
BEJINYMH https://m.edsoo.ru/ca2def03
AOCOJIFOTHAs! K OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUI 1 bubmorexa HOK
P P https://m.edsoo.ru/7f18fda3
(bMBUYECKUX BEITHMYHUH
MopenupoBanue B pusuke. Ponb u
MecTo (M3UKU B POPMUPOBAHUHT
6 COB qu;HHoﬁ Ha(b 50171 Ea THUHBI 1 bubmorexa OK
P i N P https://m.edsoo.ru/eabbdedl
MHpA, B TPAKTUYECKOMN JEATETbHOCTH
e
7 Mexannueckoe aBuxenue. Cucrema 1 bubmuorexa [JOK
otcyeTa. OTHOCUTEIIBHOCTh https://m.edsoo.ru/e9a52f02
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MEXAaHUYCCKOT'O IBNKCHUA. HpHMaSI
1 oOpaTHas 3a/1a4¥ MEXaHUKU

Pannyc-BexTop MarepuanbHOU
TOYKH, €ro MPOEKIUNA HA OCU

8 KoopauHat. TpaekTopus bubamorexa LHOK
p P pHi. https://m.edsoo.ru/30a108a5
[Tepemenienue. Cxopocts. Mx
MPOEKIIUU Ha OCH KOOPAMHAT
PaBHOMEpHOE IpsAMOJIMHEHOE

9 nBuxkeHue. I'paduueckoe onucanue bubmuoreka [IOK
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edsoo.ru/89ba7190
JIBIDKCHHUS

10 CroxxeHue nepeMenieHni u bubmuoreka [IOK
ckopocreid. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHoOE nBHKEHUE.

1 MrHoBeHHas CKOPOCTh. Y CKOPEHUE. bubnuotexa [JOK
[IpsamonuHeliHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MMOCTOSTHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSIMOJIMHEWHOTO IBUKEHUS C bubmmorexa HOK

P https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe mmajienre. Y CKoOpeHue

13 cBOOOIHOTO MageHusl. 3aBUCUMOCTh bu6mmoreka [IOK
KOOpJMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpEMEHU U UX TpaduKu

1 JIBukeHwue Tena, OpomeHHOro oI bubmuorexa [JOK

YIJI0M K TOPU30HTY

https://m.edsoo.ru/71cbb4f5
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KpuBoismHeliHOE nBUXKEHUE.
JIBHKEHHE 110 OKPYKHOCTH. YTJIOBas

15 U JIMHENHas CKOpocCTh. Ilepnon u Bubnrorexa OK
pocth. Hiep https://m.edso0.ru/33196fbe
yactoTa. LleHTpocTpemMuTensHoe 1
MOJIHOE YCKOPEHUE
16 KonTponsHas paboTa o reme bubmuoreka [IOK
"Kunemarnka" https://m.edsoo.ru/1242f32e
IIepBbiii 3ak0H HproTOHA.
NHeprmanpHbIe CUCTEMBI OTCUETA.
bubmmoreka [IOK
17 [TpuHIUIT OTHOCUTENBHOCTH
https://m.edsoo.ru/5a9e4a64
lanunes. HemnepimanbHbIEe CHCTEMBI
OTCUETA
18 Cuia. PaBHOACHMCTBYIOIIIAS CHIIA. bubmuoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837
19 B3aumonerictsue tein. Tpernii 3akoH bu6mmoreka [IOK
Hprorona https://m.edsoo.ru/57dba505
[IpuHIUIT CYynEepHnO3UIIMU CUJL.
20 meeIL{[He 3a};[ra[1qua I I:IMeHeHI/Ie bubmorexa LOK
P https://m.edsoo.ru/bdf997fb
3akoHOB HproTOHA
3aKOH BCEMHUPHOIO TATOTCHUSI.
21 OKBUBAJIEHTHOCTD I'PaBUTALIMOHHOM Brbmaorexa IJOK
N P https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM MaccChl
29 Cuna TsKecTH M yCKOpEHHe bubmmoreka [IOK
CcBOOOIHOTO MaJcHUS https://m.edsoo.ru/22757126
23 JIBkeHne HeOSCHBIX Te U UX bubmuorexa [JOK

HCKYCCTBCHHBIX CITYTHHUKOB. HepBaﬁ

https://m.edsoo.ru/11abfa0a
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KOCMHUYECKasi CKOPOCTh. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec

bu6mmoreka [IOK

24
Tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupoaa v BUIBI CHIT
P Pip bu6morteka [IOK
TpeHus. J[BUKEHHE B KUIKOCTH U
25 ra56 © VIETOM CHILL COMNDOTHEICHILS https://m.edsoo.ru/1fa86499
yi p https://m.edsoo.ru/2ch29676
cpenbl
2% Jasnenue. ['mapocraTuyeckoe bubmuoreka [IOK
nasinenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEIIO. bubmmoreka [JOK
27 [TocTynarensHOE U BpaliaTeIbHOE bubmuoreka [IOK
JBH>KEHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57¢
o8 MoMEHT cHIbI OTHOCUTENHLHO OCH bubnuoteka [JOK
BpaieHus. [lneyo cumbl https://m.edsoo.ru/653d3459
CrnosxeHue cull, IPUIOKEHHBIX K
29 TBepAoMy Teny. LleHTp TsxecTn bubmuoreka [IOK
Tena. Y CI0BuUsl paBHOBECHS TBEPJOTO https://m.edsoo.ru/9aa79a7d
tena. Bunel paBHOBecHs
bubmuorexa [JOK
30 P
CHICHHE sanat https://m.edsoo.ru/dclcaacO
KounTpompHas paboTa no Teme
31 "[[I/IHI:MI/IKa Cl;aTHKa TBEPAOTO bubmorexa OK
" ’ PA https://m.edsoo.ru/9f5a574c
Tena
39 NMiynsc MaTepUanbHOM TOUKH, bubnuoreka [IOK

CHUCTCMbI MAaTCPpHUAJIbHBIX TOYCK.

https://m.edsoo.ru/4bb8294b
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HeHTp MacCC CUCTCMbI MaTCpHUAJIbHBIX
Touek. Teopema 0 ABM>KEHUM LIEHTpa

Macc

I/IMHYJII)C CHJIBI 1 UBMCHCHUC

bu6mmoreka [IOK

33 UMITyJIbCa TeJIa. 3aKOH COXPAHCHHUS
Y P https://m.edsoo.ru/13f0a221
UMITyJIbca. PeakTuBHOE NIBHKEHHE
MoMeHT umMITysibca MaTepruaibHOM
34 touku. [IpeacraBnenue o bubmuoreka [IOK
COXpaHEHNH MOMEHTA UMITYJIbCa B https://m.edsoo.ru/d6532eb9
IIEHTPATBHBIX TOJISAX
bu6mmoreka [IOK
35 Pemenwue 3amau
& https://m.edsoo.ru/f7706d63
PaGora cuiibl Ha ManoM U Ha
36 KOHEYHOM TEPEMEILICHUH. bubmmoreka [IOK
I'paduaeckoe npencrarienue https://m.edsoo0.ru/913974c7
paboThl cuiibl. MOIIHOCTD CHJIBI
Kunernueckas sueprus. Teopema 00
. bu6mmoreka [IOK
37 W3MEHEHUU KMHETUYECKON YHEPTUH
. https://m.edsoo.ru/9a5e2e74
MaTepHUaTbHON TOUKH
[ToTenumanbHbIC U
HEMOTEeHIIUAJIbHbIE CUJIBI. bubmuoreka [IOK
38
[TorenumanesHas sHeprus. Bropas https://m.edsoo.ru/554bafcc
KOCMMYECKasi CKOPOCTh
TpeTbs kocMuYeckasi CKOPOCTb.
39 CBs13b pabOTHI HEMOTEHIIUAIBHBIX bubmmoreka [IOK

CHJI C U3MEHEHHEM MEXaHUIECKOMN
OHEPTHUU CUCTEMBI TCII. 3akoH

https://m.edsoo.ru/f57b4e01
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COXpPaHCHUA MEXaHHYeCKOM OHEPrun

Yipyrue u Heynpyrue

bu6mmoreka [IOK

4 LY
0 CTOJKHOBCHIT paBHerI © https://m.edsoo.ru/f30f43b6
Beprymmm s uaeansHOM KUAKOCTH
41 KonTposbHas pabora no teme bubmuoreka [IOK
"3aKOHBI COXpaHEHHUS B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTune npencraBiaeHuii o npupoe
42 Tera0Thl. OCHOBHBIC TIOJIOXKEHUS bu6mmoreka [IOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBYKCHUE
CrpoeHue ra3000pa3HbIX, KUIKUX U
43 TBEPABIX TEJ. XapaKTep ABUKECHUS U bubmorexa HOK
PRI TE. AApAKTED A https://m.edsoo.ru/c44d02e2
B3aMMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYIT
44 (aromoB). KonnuectBo BelecTBa bubmmorera [IOK
] ' https://m.edsoo.ru/c5b72ab7
[Toctrosinnas ABoraapo
45 Temneparypa. TemioBoe bubmuoreka [IOK
paBHoBecue. [lkana [enbcus https://m.edsoo.ru/0070d493
bubmuorexa [JOK
46 P
CHICHUE 3371 https://m.edsoo.ru/1531aba5
bubmuorexa [JOK
47 nu iras. [’
AICHIBHBI 1a3. & a30BBIC SAKOHbL https://m.edsoo.ru/1deb2367
YpaBHeHHe
48 MenneneeBa-Knaneiipona. Pemenue bubmmorexa [IOK
8 poHa. https://m.edso0.ru/8d12c328
3a/a4
49 AOGcomoTHas Temreparypa. 3akoH bubnuoreka LIOK
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JansToHa

https://m.edsoo.ru/14e02d1f

I/ISOHpOHCCCH B HACAJIbHOM ra3€ C

bu6mmoreka [IOK

50
IOCTOSHHEIM KOJIMYECTBOM BEIIeCTBa https://m.eds00.ru/68878d51
I'pacdmueckoe mpeacTaBieHue
51 Hfof OLIECCOB: II/)I3OT€ Ma, H30X0pa bubmmorexa [JOK
pont ’ pM3, pa, https://m.edso0.ru/1344327b
n3obapa
bu6mmoreka [IOK
52 O MKT
CHOBHOE ypaBHEHHIE https://m.eds00.ru/c8094721
bu6mmoreka [IOK
53 P
Clietme sajat https://m.eds00.ru/10265a05
CBs13b a0COJIIOTHOM TeMIIepaTypbl
TEPMOIUHAMUYECKON CUCTEMBI CO
54 CpelHEeW KNHETHUYECKOU IHEpruen https://m.edsoo.ru/c38af875
MOCTYIATEIBLHOTO TEIJIOBOTO
JIBYDKEHUS €€ YaCTHII
55 O06001IeHNE B CHCTEMATH3aLIHS bubmuotexa [JOK
3HaHu# o teme "OcHoBel MKT" https://m.edso00.ru/09d12fd8
56 KontponbHas padbora o reme bubmuoreka [IOK
"OcHoBrl MKT" https://m.edsoo.ru/13adad59
TepmonHaMuYeckas CUucTeMa.
3ananue BHEIIHUX yciioBui 1uist T/
cucTeMbl. BHenIHue U BHyTpEeHHUE Bu6 OK
57 napametpsl. [Tapamerpst T /I nomorexa Ll

CHUCTCMBI KaK CpCIHUC 3HAYCHUA
BCJIIMYHMH, OITKMCBIBAIOIINX e€ Ha
MHUKPOCKOITMYCCKOM YPOBHC

https://m.edsoo.ru/5f8d38a3
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HyneBoe Hauano TepMOJMHAMUKH.

bu6mmoreka [IOK

58 Camomnpoun3sBoibHas penakcarus T,
P P 5 A https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIUIOBOMY PAaBHOBECUIO
Moenp ueanbHOro ra3a B
59 TepMOIUHAMUKE. Y CJIOBUS bubmorera [IOK
P . https:/m.eds00.ru/29355001
MIPUMEHUMOCTH 3TON MOJIEIIN
YpaBHeHne
MemnneneeBa-Knaneiipona u bubnuotexa [JOK
60 .
BBIpAKEHUE JUIsl BHYTPEHHEN https://m.edsoo.ru/bal178d0
SHEPrUU
Bripakenue 111 BHyTpeHHEH
SHEPIrUU OJIHOATOMHOTO HJI€aJIbHOTO bubmuoreka [IOK
61
ra3za. KBasucrarnueckue u https://m.edsoo.ru/ac5cacl5
HECTAaTUYECKUE MPOIECCHI
DneMeHTapHas padoTa B
62 TepMoarHamMuKe. Brruncnenue bu6mmoreka [IOK
paboThl Mo rpaduKy mporiecca Ha https://m.edso0.ru/741d5738
pV-nuarpamme
Tennonepenaya kak croco6
63 W3MEHEHUA BHYTpeHHer sHepruu T /1 bubmorexa OK
1P P https://m.edsoo.ru/3d734561
CUCTEMBI 0€3 COBEpIICHUS PaOOThI
64 Konsekuus, TenaonpoBogHOCTb, bubmuoreka [IOK
U3IIy4eHUE https://m.edsoo.ru/157b54cd
KonundecTBo TEMmIoOTHI.
65 Temnmo€MkocTh Tena. Y aenbHas u bubmuorexa [JOK

MOJIIpHasA TEILNIOEMKOCTH BEILIECTRA.
VY aenpHas TemioTa CropaHus

https://m.edsoo.ru/7ba67355
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TOILJINBa

Pacuér kosmmuecTBa TEIIOTHI IPU

bu6mmoreka [IOK

66
TeIIonepeaaye https://m.edsoo.ru/l1db5ad4e
67 [Tonsitre 00 agrabaTHOM TIpoOIIECCe. bubnuotexa [JOK
IIepBblit 3aKOH TEPMOJUHAMUKH https://m.edsoo.ru/d8098824
KonnuecTBo TemnoTs! 1 paboTa Kak
68 Mepbl U3MEHEHHMS BHYTPCHHEH bubmmorexa HOK
P yip https://m.edsoo.ru/b047alcd
sHepruu T/I cuctemsl
BTtopoii 3ak0oH TepMOIMHAMUKY 7151
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoteka [JOK
npoueccoB. HeobpaTtumocts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX TTPOIIECCOB
70 [TpuHIUIIBI NEWCTBUS TEMIOBBIX bu6mmoreka [IOK
maruH. KT https://m.edso0.ru/2e945513
7 MakcumanbHoe 3HaueHune KI1/1. bubmuotexa [JOK
Huxn Kapuo https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
72 Pemenue sanas https://m.edsoo.ru/b3efal8b
DKOJOTUYECKUE aCTIEKThI
73 HCII0JIb30BaHUS TETLIOBBIX bubmuorexa [JOK
JqBurareneil. TennoBoe 3arps3HeHne https://m.edso0.ru/9867aaa7
OKpYKaroLIEen CpeJibl
bu6mmoreka [IOK
& Pemenne sanat https://m.edso0.ru/c8c70432
75 O06o01IeHre U CUuCTEMaTHU3aIMS bubmuorexa [JOK

3HaHMM 1o Teme "TepMonnHamMuKa.

https://m.edsoo.ru/28d62b3f
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TemmoBsie ManIuue!"

KonTponsnas pabora o reme

bu6mmoreka [IOK
76 "Tepmoaunamuka. TerioBbie
P H,, https://m.edsoo.ru/1b6e26¢5
MaIIAHBI
[TapooOpazoBanue 1 KOHIEHCAIHS.
7 Ucnapenue v kurnenue. Y aeibHas bubmmorexa [JOK
' https://m.eds00.ru/6f8e6777
TEIJI0Ta MapooOpa3OBaHUS
HacwImenHbie 1 HEHACHIIICHHBIC
napel. KadecTBeHHAs 3aBUCHMOCTh
IUIOTHOCTH U JaBJICHUS
78 HACBIILIEHHOTO TTapa OT bubnuoteka [JOK
TeMIIEepaTypbl, UX HE3AaBUCUMOCTH OT https://m.edsoo.ru/f5¢c17d02
00BbEMa HACHIIIIEHHOTO TIapa.
3aBUCUMOCTb TEMIEPATyPhl KUIICHUS
OT JJaBJICHUS B KHUJKOCTH
79 Bnaxxnocts Bo3ayxa. AGCOIOTHAS U bubmuoreka [IOK
OTHOCHUTEJIbHAS BJIAXHOCTb https://m.edsoo.ru/30ebbb79
bu6mmoreka [IOK
80 Pemenue 3amau
s https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucramimueckue u
81 amop(dHbIe Tera. AHU30TPOIHS bubmorexa [JOK
P ) P https://m.eds00.ru/20a88a03
CBOMCTB KpPHUCTAJIOB
[1naBneHue U KPpUCTAITH3AIMS.
bu6mmoreka [IOK
82 VYaenpHas TeUIOTa IJIaBJICHUS.
https://m.edsoo.ru/6ee91e9f
CyOnumanus
N bubmmoreka [IOK
83 Hedopmaruu TBEpIOTO TENa. »

https://m.edsoo.ru/dalaabl0
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Pactspxkenue u cxxarue. CnBur.
Monyns FOnra. Ilpeaen ynpyrux
nedopmanuit

TermoBoe paciIMpeHne KUIAKOCTEN U

TBEPIBIX Te. AHTapMOHU3M

bu6mmoreka [IOK

84
TETUIOBBIX KOJICOAHHMI YaCTHIL https://m.edsoo.ru/7ba5edf2
BeIlleCTBa
85 [IpeoGpa3oBaHue 3HEPTrUH B bubmuoreka [IOK
(ha30BBIX TIEpexoaax https://m.edsoo.ru/97a0672f
bu6mmoreka [IOK
86 Y 0
DABHCHHE TEIIIOBOTO baanca https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK
87 Pemenue 3ana
HICHHE Saiad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHHE.
38 Kanunnspueie sinenus. Jlapnenue bubmuoreka [IOK
I10J1 UCKPUBIIEHHOM IMOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
x)ujkoctu. @opmyna Jlannaca
O06001IeHrEe U cuCTEMAaTH3ALNAA
89 3HaHUH 1o TeMe "ArperaTHbie bubmuorexa [JOK
COCTOSHHUS BellecTBa. Pa3oBhie https://m.eds00.ru/0b52575¢
nepexopr"
KonTtponbHas paboTa o Teme
90 "ArperaTHble COCTOSHHS BEILECTBA Eubmorexa HOK
P | ' https://m.edsoo.ru/7dc2a739
da30BbIE MIEPEXOIBI
DnexTpusalys Tei U e€ MPosIBICHUS.
. bubnuorexa [JOK
91 Dnektpuyeckuid 3apsia. [[Ba Buna

QJICKTPUYCCKHUX 3apsd0B.

https://m.edsoo.ru/laff445f
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[IpoBOAHUKH, TUIIEKTPUKH U
MOJTYITPOBOAHUKH

DneMeHTapHBIN 3JEKTPUUECKUI

92 3apsiy. 3aKOH COXpaHCHUS bubmmorexa LHOK
AL P https://m.edsoo.ru/f49afd24
AIEKTPUIECKOTO 3apsjia
93 B3anmoperictBue 3apsioB. bu6mmoreka [IOK
Toueunsle 3apsapl. 3akoH Kynona https://m.edso0.ru/445b7746
bu6mmoreka [IOK
94 Pemenne 3agau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Onekrpuyeckoe noje. Ero nelicreue bubmuoreka [IOK
Ha 3JIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTD 3JI€KTPUYECKOTO
nost. [IpoGHbiid 3apsia. Jlnanm
N bubnuotexa [JOK
96 HaIpsKEHHOCTH HJIEKTPUUYECKOTO
https://m.edsoo.ru/3dac6957
noJist. OTHOPOIHOE AIIEKTPUUECKOE
nose
[ToTenumansHOCTh
97 ANEKTPOCTATHYECKOTO TIOJIS. bubmuoreka [IOK
Pa3znocTh moTeHIManoB u https://m.edso0.ru/80021447
HaNpsHKEHUE
[ToTenumanbHas SHEPTUs 3apsiaa B
08 ANEKTPOCTATUUECKOM IIOJIE. bubmmoreka [IOK
IToTeHnMan 3J1EKTPOCTaTUYECKOTO https://m.edsoo.ru/af5fa389
MOJIsSt
99 CBs13b HaINIPSKEHHOCTH TOJIS U bubmmoreka [IOK

Pa3HOCTU NOTCHIUAJIOB JJId

https://m.edsoo.ru/df7a6838
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QJICKTPOCTATUYCCKOI'O IMOJIA

100 [IpuHnun cynepno3unun bubnuoreka [IOK
BIEKTPUYECKUX MOJIEN https://m.edsoo.ru/Ocfeda6c
bu6mmoreka [IOK
101 P
0 cHicHie sazat https://m.edsoo.ru/5a582263
102 [Toste Toueunoro 3apsaa. [lose bubnuotexa [JOK
PaBHOMEPHO 3apsKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apSHKEHHOTO IO
00bémy mrapa. [lone paBHOMEpHO bubnuoteka [JOK
103 . .
3apSOKEHHON OECKOHEYHOM https://m.edsoo.ru/f7a665ee
TIJIOCKOCTH
104 [IpoBOIHHMKH B 3JIEKTPOCTATUIECKOM bubmuoreka [IOK
noJie. YcjaoBUe paBHOBECHS 3apsiJIOB https://m.edsoo.ru/32405eab
105 JIMRAEKTPUKY U TTOTYNPOBOJHUKH B bubmuoreka [IOK
3JIEKTPOCTATUYECKOM I0JIe https://m.edsoo.ru/060ebab5
Konpaencarop. DieKTpoEMKOCTh
106 KOHJEHCATOpa. DIEKTPOEMKOCTh bubmorera [IOK
A pa- P https://m.edso0.ru/845b4f73
IIJIOCKOTO KOHJEHCATOpa
107 [TapannensbHOE COeTMHEHUE bubmuoreka [IOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 IlocnenoBarenbHOE COEMHEHNE bu6mmoreka [IOK
KOHJIEHCAaTOPOB https://m.edso0.ru/1€992920
109 OHeprus 3apsyKEHHOTO bubnuoreka [IOK
KOHJIEHCaTopa https://m.edsoo.ru/73a34f18
110 Pemenue 3amau bubmorexa LOK

https://m.edsoo.ru/5fb2ach5
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https://m.edsoo.ru/27434040

JIBr>KeHreE 3apsyKEHHOM YaCTULIbI B

bu6mmoreka [IOK

111
OJIHOPOJIHOM DJIEKTPUYECKOM II0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
O06001IeHre 1 cucTeMaTU3aIus
113 3HaHUH 10 TeMe "DIIEKTPUUECKOe bubmmorexa HOK
" https://m.edsoo.ru/5752603f
nojue
114 KonTponsHas paboTa o reme bubmuoreka [IOK
"OnekTpuueckoe nojue" https://m.edsoo.ru/cefe90e9
Cuina toka. [TocTosSIHHBIN TOK.
115 VYcnoBus CyiecTBOBaHUS bubmorexa [IOK
ym https://m.edso0.ru/233311b5
MTOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa
116 Ucrounuku Toka. Hanpsixkenue u bubmmoreka [IOK
OJ1C https://m.edso0.ru/0839a115
117 3akod OMa Jij1s1 ydacTKa Lenu. bubnuoreka [IOK
DIJIEKTPUYECKOE COTPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTD CONPOTUBIICHUS
118 OJHOPOTHOTO ITPOBOJHUKA OT €r0 bubmuoreka [IOK
JUIMHBI Y IJIOLIAINA [OIIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeueHUs
119 Y 1enbHO€ COMTPOTHUBJIEHHUE BENECTRA. bu6mmoreka [IOK
Pemienue 3agau https://m.edsoo.ru/437f8300
[locnenoBarenbHOE, NapaieabHOE,
120 CMEUIaHHOE COETUHEHNE bubmmorexa [IOK
A https://m.edsoo.ru/236f7e07
MIPOBOJTHUKOB
121 Pacuér pa3BeTBIEHHBIX bubnuoreka LIOK



https://m.edsoo.ru/27434040
https://m.edsoo.ru/27434040
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/236f7e07

anekTpudeckux nenen. [Ipasuia
Kupxroga

https://m.edsoo.ru/1794cf37

bu6mmoreka [IOK
122 Pemerue 3anad https://m.edsoo.ru/3881b469
123 PaboTa snexTpudeckoro Toka. 3akoH bubnuotexa [JOK
Jxoymns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubmmoreka [IOK
124 Pemerue 3anad https://m.edsoo.ru/6761bfOf
MOIIHOCTh 3NEKTPUUECKOTO TOKA.
125 TennoBast MOIITHOCTb, BhIJACIISIEMAast bubmmorexa OK
B » BRI https://m.edsoo.ru/99750a6f
Ha Pe3UCTOpe
bu6mmoreka [IOK
126 Pemerue 3anad https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpeHHEE CONTPOTUBIICHUE bubmuoreka [IOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon Oma 11 IOJTHOM (3aMKHYTOH) bubmuotexa [JOK
AIEKTPUYECKOH LIeTH https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
129 Pemenye 3anad https://m.edsoo0.ru/3580b679
bubmuorexa [JOK
130 MOMWHOCTE HCTOYHHKA TOKA https://m.edsoo.ru/a0ae51d8
bu6mmoreka [IOK
131 Koporioe sawbikanue https://m.edso0.ru/546f5632
132 KoHpaencarop B ienu nocTosHHOTO bubnuoreka [IOK
TOKa https://m.edso0.ru/35368f3e
133 Pemenue 3agaq bu6mmoreka [IOK
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https://m.edsoo.ru/4410cef0

134 Pemenune 3agau mo reme bu6mmoreka [IOK
"[TocTosHHBIN AMEKTPUIECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenune 3agau mo reme bu6mmoreka [IOK
"IToCTOSIHHBIH ANIEKTPUUECKU TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3agau mo reme bubmmoreka [IOK
"IToCTOSIHHBIH ANIEKTPUUECKU TOK" https://m.edsoo.ru/eb5d4687
O6001eHre U cucTeMaTu3alus
137 3HaHu# 1o Teme "TlocTosTHHBIM bubmmorexa HOK
. " https://m.edsoo.ru/bfd7a050
AIIEKTPUYECKHIA TOK
138 KonTpossHas paboTa no teme bubmuoreka [IOK
"ITocTOSTHHBIN 2JIEKTPUIECKUM TOK" https://m.edsoo.ru/1885ddf1
DneKTpuyecKas MpoBOIUMOCTb
139 Pa3IMYHBIX BEIIECTB. bubmmoreka [IOK
DJIEKTPUYECKHUI TOK B METaJIaX. https://m.edsoo.ru/da794295
CBepXIpoBOIMMOCTh
DJIEKTPUYECKHI TOK B PaCTBOpax 1
140 acIuiaBax AJIEKTPOJUTOB. 3aKOHBI bubmmorexa HOK
P P ) https://m.edso0.ru/4b423491
Dapagest 1 IEKTPOTIU3A
bubmuorexa [JOK
141 i I
DUeKTpHHeckitit TOK B rasax. Iliasma https://m.edso0.ru/92d92f76
142 DNEKTpUUECKUI TOK B BAKYyME. bubnuoreka [LIOK
BakyymHbIe npu6opsI https://m.edsoo.ru/2E+160
143 DNEKTpUUECKUH TOK B bubnuoreka [IOK
MOJIYIIPOBOAHUKAX https://m.edsoo.ru/ab61c660
144 ITosmynpoBoAHUKOBBIE IPUOOPHI bubnuoreka [LIOK
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https://m.edso0.ru/83622200

145

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl TOKa U
HaIpPsDKEHUS B LIENU TOCTOSIHHOTO
TOKa IIPU MMOMOIIHM aHAJIOTOBBIX U
U (POBBIX U3MEPUTETBHBIX
puOopoB" unu "3HaKOMCTBO C

uuppoBoit 1abopatopueii no Gpusmke.

[Ipumeps! u3mepenus Gu3nuecKux
BEJINYMH IIPU MOMOIIU
KOMIIBIOTEPHBIX JATYUKOB"

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

146

DU3NYECKUH MPAKTUKYM T10 TEME
"M3ydueHne HepaBHOMEPHOTO
JIBUKEHHUS C LIETIBIO OMPEICICHUS
MI'HOBEHHOM CKOpOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

147

DuU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus Ipu
MPSIMOJIMHEITHOM paBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
mirockoctu" win "Uccnenosanue
3aBUCHUMOCTH MYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBM>KEHUU"

bu6mmoreka [IOK
https://m.edso0.ru/6960b6ef

148

Pu3n4eCKUi MPAKTUKYM I10 TEME

"N3MepeHune ycKopeHus: CBOOOIHOTO
najgeHus" iy "M3ydenue qBuKeHus
Tena, OpOLIEHHOT0 TOPU30HTAIBHO"

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

149

Pu3N4EeCKUH IPAKTUKYM I10 TEME

bu6mmoreka [IOK
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"N3yueHue IBUKEHUS Tea 110
OKPYXHOCTH C IIOCTOSIHHOU I10
MO/TYJTIO CKOPOCTBIO" MJTH
"HccnenoBaHue 3aBUCUMOCTH
nepuoja oOpalieHuss KOHHYeCKOro
MasiTHUKa OT €ro mapaMeTpoB"

https://m.edsoo.ru/bcf53514

150

PuU3NYECKU IPAKTUKYM I10 TEME
"U3mepeHune paBHOACHUCTBYIOIEH
CHWJIBI TIPH ABW)KEHUU OpycKa 1o
HAKJIOHHOM TJIOCKOCTH'" WIIN
"[IpoBepka runoTe3sl 0
HE3aBHCHUMOCTH BPEMEHU JIBIKEHUS
Opycka 1o HaKJIOHHOM TJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHHUE OT €ro Macchl"

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

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue 3aBUCUMOCTH CUJI
YIPYrOCTH, BOSHUKAIOIINX B
MpYyXUHE U PE3UHOBOM oOpa3slie, OT
ux nepopmanun" unu "Nsyuenue
JIBUKEHHS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIErKUil
0J10K"

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

152

Pu3HYeCKU MPAKTUKYM I10 TEME
"N3mepenue kodpduuneHTa TpeHus
10 BEJIMYMHE YIIIOBOTO

K03 UIIHeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607
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JBMKEHUS OpycKa 10 HaKJIOHHOM
TUIOCKOCTH C TTEPEMEHHBIM
KOd(pPHUIIMEHTOM TpeHHs" HIN
"N3yueHue ABMKEHUS Tpy3a HA BalTy
¢ TpeHuem"

153

PuU3NYECKU PAKTUKYM I10 TEME
"UccnenoBanue ycnoBUid
paBHOBECHS TBEPAOTO Tea,
HMMEIOIIET0 OCh BpalleHHs" WIH
"KoHCcTpynpoBaHue KpOHIITENHOB U
pacy€T CUJI ypyroctu" uimn
"N3yueHne ycTOMYNBOCTH TBEPAOTO
TeJla, UMEIOIIEro TIOaab OMOPhI"

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

154

DU3NYECKUH TPAKTUKYM 10 TEME
"U3Mmepenune uMmysbca Tesa mno
TopMo3HOMY IyTH" wiu "N3mepenne
CHWJIBI TSITH, CKOPOCTU MOJIEIH
AIIEKTPOMOOUIISI U MOILIHOCTH CHJIBI
Tsru" win "CpaBHEHUE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBaHue COXpaHeHUs
UMITYJIbCa TIPU YIIPYTOM
B3aumoieicteun" unu "M3mepenue
KMHETUYECKOM YHEPTUU TeJa 10
TOPMO3HOMY IyTH"'

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

155

Du3nYeCcKUi IPAKTUKYM I10 TEME
"N3y4ueHne u30TepMHUIECKOTO

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07
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nporecca (PeKOMEHJ0BaHO
WCIIOJIb30BaHUE IU(PPOBOH
naboparopun)" wiu "M3ydueHue
M30XOPHOTO Tporiecca" uin
"N3yuenue nzobapHoro mpoiecca"
nin "IIpoBepka ypaBHEHUS
coctosiHus"

156

PuU3NYECKU PAKTUKYM I10 TEME
"U3mepenue yneapHoi
TemroéMkocTi" wiu "Uccienosanue
MpOoIECcca OCTHIBAHMS BEIIECTBA" WIIH
"HccnenoBanue agnadaTHOTO
npouecca" unu "U3yuenue
B3aMMOCBSI3U SHEPTUHU
MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPHI
KUIIEHUS XUIKOCTEN"

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

157

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHne 3aKOHOMEPHOCTEI
HCTapeHus KUJIKOCTEN" uim
"U3mepeHue yaenbHOM TerIoThI
maBiaeHus apaa" uim "M3yuenue
CBOMCTB HACBIIIEHHBIX apoB" MU
"N3mepenne abCoIOTHOM
BJI&YKHOCTH BO3/yXa U OLIEHKa MacChl
napos B nomemieHun". zmepenue
ko3¢ duUIlMeHTa TOBEPXHOCTHOTO

bubmuorexa [JOK
https://m.edsoo.ru/6bla23b5
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HaTsOKCHUA

158

Pu3N4EeCKU IPAKTUKYM 110 TEME
"HaOiro ieHue peBparicHust
SHEPTUH 3apsSHKEHHOTO KOHACHCATOPA
B SHEPTHUIO U3IYyYEHUs CBETOAHO A"
nin "M3ydeHne npoTekaHus TOKa B
LIeTH, coieprKaIieii kKouaeHcatop"
niu "Pacnpenenenue pasHocTu
MOTEHIIUAJIOB (HANPSDKEHUs) IPU
MOCJIEIOBATEILHOM COEIMHEHUU
KOHJIEHCAaTOPOB"

bubmmoreka [IOK
https://m.edsoo.ru/ec424377

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye CMENIAHHOTO
COEJIMHEHUS PE3UCTOPOB" MIH
"U3mepenue yneabHoro
COTIPOTHUBIICHUS TIPOBOJHUKOB'" MITH
"HccnemoBanue 3aBUCUMOCTH CHJIBI
TOKa OT HANPSDKCHUS IS JIaMITbI
HaKajuBaHus"

bu6mmoreka [IOK
https://m.edsoo.ru/2b179d98

160

DuU3NYECKU IPAKTUKYM I10 TEME
"Habnronenue anekTpoaunsa" uim
"M3mepenue 3apsijia 0JHOBAJICHTHOTO
noHa" miu "Uccienosanne
3aBUCHMOCTHU COTPOTUBIIEHUS
TEPMOPE3NUCTOpA OT TEMIEPATYPHI"
nnu "CHATHE BOJIBT-aMIIEPHOI
XapaKTEepUCTUKHU auoaa”

bu6mmoreka [IOK
https://m.edsoo.ru/64b6e901
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PesepBHeiit ypok. O600IICHNE 1

bu6mmoreka [IOK

161 cHCTEeMaTHU3alMs 3HAaHWUM 110 TEME
" H,, https://m.edsoo.ru/ed017d93
Kunematuka
PesepBubriit ypok. O60011eHUE 1
. b K
162 CHCTeMaTH3aIrs 3HAaHUH 110 TEME nomotexa O
" " https://m.edsoo.ru/3149956b
JvnHamuka
PesepBubrit ypok. O60011eHNE 1
. b K
163 CHUCTeMaTH3aIus 3HAaHUH 110 TEME nomotexa O
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpJOTO TENa
Peseprubrit ypok. O6001eHNE 1
. b K
164 cUCcTeEMaTH3alus 3HaHUH 110 TEME nbmorexa O
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXpaHEHHUS B MEXaHUKE
PeseprubIit ypok. O6001eHNE 1
165 CHCTEMAaTH3alMs 3HAHUH 10 TeMe bubmuotexa [JOK
"OCHOBBI https://m.edsoo.ru/de148976
MOJIEKYJISIPHOKUHETUYECKON TeOpUn"
PesepBubIit ypok. O600meHNE 1
166 CHCTEMAaTHU3alMs 3HAaHUH 110 TEME bubmuotexa [JOK
"Tepmoannamuka. TenaoBbie https://m.edsoo.ru/0bcc77¢cl
MalvHb!"
PesepBHblit ypok. O60011eHE 1
167 CHUCTeMaTH3allys 3HAHUH 110 TEMe bubmuorexa [JOK
"ArperaTHbl€ COCTOSIHUS BELLIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble IEpexoab”
PesepBHrlit ypok. O600IeHNE 1
. bubmuorexa [JOK
168 CHCTeMaTH3allvsl 3HAaHUH 10 TEME 1

"Onexrpuueckoe nose"

https://m.edsoo.ru/f2381c0c
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Pesepublit ypok. O60011eHUE 1

. bubnuotexa [JOK
169 CHCTEMATH3ALMs 3HAHUI 110 TEME 1
" . N " https://m.edsoo.ru/3cae6dal
[TocTOSIHHBIN ANMEKTPUUECKUI TOK
PesepBHslil ypok. O0001IEeHNE U
P P . bubnuotexa [JOK
170 cucTeMAaTU3alys 3HAHUU 110 TEME 1
" " https://m.edsoo.ru/cc7681d4
ToKM B pa3IMUHbBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOTPAMME
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11 KJIACC

KosmmuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uu@ppoBbIe
Tema ypoka Kourtpoabusbie | IIpakTHyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
B3anmoneiicTBre moCcTOSHHBIX

1 MAarHuTOB U MPOBOJHUKOB C 1 bubmmoreka [IOK
TOKOM. MarHuTHoe IoJe. https://m.edsoo.ru/487a8593
I'unore3a Ammepa
BexTtop MarHuTHOM UHIAYKIIWY.

5 [TpunIMn cynepno3uiuu 1 bubmuoreka [IOK
MAarHUTHBIX nojen. JInann https://m.edsoo.ru/4clabcch
MarHUTHOM UHAYKIIUH

3 MarauTHO€ 1oJjie MPOBOTHUKA C 1 bubmuoreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262

4 Cuna AMnepa, €€ HarpaBjIeHUE U 1 bubnuoreka [IOK
MOJTyJb https://m.edsoo.ru/26d9c5ba

bubnuorexa [JOK

5 P 1

cHicHie st https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akona Amnepa.
6 DJIEKTPOU3MEPUTEIIbHbBIE 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ad7718d7
pUOOPEI
Cuna Jlopenua, €€ HanpaBJIeHUE U
. bubmuorexa [JOK
7 MOJyJb. JIBUKEHUE 3apsSKEHHON 1

YaCTHULIBI B OAHOPOJHOM

https://m.edsoo.ru/c97afaal



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/c97afaa1

MAardMTHOM II0JIC

8 Pemenue 3amau bubmmorexa LOK
a https://m.edso0.ru/504e98c7
bu6mmoreka [IOK
9 Pabota cnmet Jlopenna https://m.edsoo.ru/d518be4b
bubmmoreka [IOK
10 Pemenue sanad https://m.edso0.ru/93617bd9
MaruuTHOE IIOJIE B BENIESCTBE.
11 deppomMaraeTuky, napa- u bubnrorexa IOK
pp - 11ap https://m.edsoo.ru/30ff9608
IMaMAarHeTUKA
OcHOBHEIE CBOMCTBA
12 tbeppomaruetukos. [Ipumenenue bubmmorera [IOK
pp 1P https://m.edsoo.ru/0b58190a
(heppoMarHeTHKOB
13 Pemenne 3amad mo reme bubnuoteka [JOK
"MarautHoe nosie" https://m.edsoo.ru/5b55c307
1 Pemenne 3amad mo reme bubnuotexa [JOK
"MaruutHoOe 1oie" https://m.edsoo.ru/41c4ae8a
SIBIIeHME PIEKTPOMArHUTHO M
15 WH nu. [Totox BekTOpa Brbmaoreka IJOK
AYKIL N p https://m.edsoo.ru/b3efa0cl
MarHUTHON MHAYKIIUU
bubnuorexa [JOK
16 INC mnyicm https://m.edso0.ru/48150bd8
17 3aKOH 3JIEKTPOMarHUTHOM bubmmoreka [IOK
nHaykuuu Papanes https://m.edsoo.ru/aédec188
18 BuxpeBoe anekTpuueckoe noJe. bu6nuoreka [IOK

Toku dyko

https://m.edsoo.ru/15abe140
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19 OJ1C uHIYKIUY B ABUKYIIAXCS bubnuotexa [JOK
IIPOBOJTHUKAX https://m.edsoo.ru/0235cc02
bu6mmoreka [IOK
20 Pemenne saza- https://m.edsoo.ru/4dfda618
bubmmoreka [IOK
21 Hpastio Jlewtia https://m.edsoo.ru/bbc22726
NunykruBHOCTL. KaTymika
22 I/IH; YKTI/IBHOCTI/I B Her}IIII/IH bubmmorexa LIOK
YK https://m.edsoo.ru/621eae9d
IMOCTOSIHHOT'O TOKa
23 SBnenne camonnaykiuu. 3/C bu6mmoreka [IOK
CaMOMHIYKIINU https://m.edsoo.ru/7ee60ca8
DHeprus MAarHUTHOTO TIOJISt
24 KaTyIIKA ¢ TOKOM bubmmorera [IOK
ym ’ https://m.edsoo.ru/b3c0adll
DJIEKTPOMArHuTHOE T0JIe
bu6mmoreka [IOK
25 Pemienne sazia https://m.edso0.ru/88f69d2b
O060011eHrEe U cUCTEMAaTH3ALNAA
. bu6mmoreka [IOK
26 3HAaHUH 10 TEME
" " https://m.edsoo.ru/76484025
DIeKTPOIMHAMHUKA
97 KonTtponbHas padbora o reme bubmuoreka [IOK
"DnexTpoauHamMuka" https://m.edso0.ru/8ae09b98
KonebarenbHas cucrema.
28 CB00OOIHBIE KOJICOAHUS bubmorexa LOK
) https://m.edsoo.ru/7c1db385
I"apmonnueckue konebanus
29 Kunematuueckoe u bu6mmoreka [IOK

JUHaAMHUYCCKOC OITMCAHUC

https://m.edso0.ru/87ce9498
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KOJIEOATEIIbHBIX JIBKCHUM

DHepreTuyecKkoe OnucaHue.

BriBog fMHAMHYECKOTO OITMCAHUS

. bu6mmoreka [IOK
30 TapMOHUYECKHUX KOJIEOaHUH U3 X
https://m.edso0.ru/e3c99692
SHEPreTHIECKOTO U
KMHEMATHYCCKOTO OHUCAHUS
. bubnuotexa [JOK
31 AmmHTy 3 u ¢asa KoneOanui https://m.edsoo.ru/7a0c439a
[Tepuoa u yacToTa KoJIeOaHUT.
[Tepnoa manbrx cBOOOAHBIX
32 KoJIeOaHMI MaTeMaTHYeCKOro bu6mmoreka [IOK
MasTHHKA. [lepro cBoOOOTHBIX https://m.edsoo.ru/e0399319
KoJIeOaHUH TTPYKUHHOTO
MasiTHUKA
3aTyxaronuye KojacOaHus.
33 BBII}-IIX CHHBIC KOJIeOaHUs bubmorexa LHOK
TR ' https://m.edso0.ru/72e93d09
Pe3onanc
bu6mmoreka [IOK
34 A 0
BTOROICOAA https://m.edsoo.ru/6add2644
bubnuorexa [JOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Ypok-koHpEpPEHTTHS
36 "l\ljlexaHHq(I;clf(Heuxone6aHHﬂ B bubmorexa LOK
" https://m.edsoo.ru/8ef587be
MY3BIKQJIbHBIX HHCTPYMEHTAaX
37 O06o001IeHre U CUCTEMAaTHU3AIIHS bubmuorexa [JOK

3HAHUHU 110 TeMe "MexaHnyecKue

https://m.edsoo.ru/eb84182f
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KoJiebanusa"

DneKTpoOMarHuTHbIEC KOJIeOaHus.

bu6mmoreka [IOK

38
KonebarenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b
aMILIUTY/IbI 3aps/ia KOHIEHcaTopa bubmuoreka [IOK

39 .

C aMIUIMTYZOM CHJIBI TOKA B https://m.edsoo.ru/093f9af1
KoJIe0aTeNbHOM KOHTYpE
3aKOH COXpaHEHHUs SHEPTHUH B
40 UJIeaTbHOM KOJIe0aTeThHOM bubmorexa [IOK
https://m.edsoo.ru/d1e2d543
KOHTYype
3aTyXarolmue JEKTPOMArHUTHBIE
41 Kon}:(;am/m Brra I;[eHHI,Ie bubmmorexa LIOK
) Y https://m.edsoo.ru/5e668619
AIIEKTPOMAarHUTHBIE KOJeOaHus
[Tepemennsiii TOk. Peauctop u
42 KOHIIEHCATOP B IIEITH bubmmorexa LIOK
P https://m.edso0.ru/84836152
MIEPEMEHHOTO TOKa

43 Karyiika "HAYKTUBHOCTH B LIETTH bubnuoreka [IOK
MEePEMEHHOTO TOKa https://m.edsoo.ru/cfa307af

m 3akoH Oma JJ1s 3JIEKTPUUECKOU bubmuoreka [IOK
LIETH TIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoIIHOCTh IEPEMEHHOT0 TOKA.

45 AMIUMTYIHOE U IENCTBYIOLIEE bu6nuoreka [IOK
3HauYE€HUE CUJIBI TOKA U https://m.edsoo.ru/lcac6c4c
HaNPSHKCHUS

bubmmoreka [IOK
46 Pe3onaHcC B 35IeKTpUUECKON 1IETIN 1

https://m.edso0.ru/087506df
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bu6mmoreka [IOK

47 Pemerue 3anad https://m.edso00.ru/al16836a4
WneansHbiif Tpanchopmarop.

48 [IpounsBoacTBo, nepenaya u bubnuoreka [IOK
MOTpeOIJIEHNE AEKTPUUECKOH https://m.edsoo.ru/f97418ae
SHEPrUr
DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE AIICKTPOIHEPTHUH.

49 Kynbrypa ncnosb30BaHus Bubmiorexa IIOK

. https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTHH B TIOBCETHEBHO M
JKU3HU
bu6mmoreka [IOK

S0 Pemenne sanas https://m.edsoo.ru/ee6677ed

bu6mmoreka [IOK

Sl Pemerue 3anad https://m.edsoo.ru/7cab59f8
O06001IeHre U cucTeEMaTU3aLIHs

. bu6mmoreka [IOK
52 3HAHUH 110 TEME
" " https://m.edsoo.ru/401024a9
DneKTpOMarHuTHbIC KOJIeOaHUs
MexaHu4decKue BOJIHEL.
53 XapakTepUCTUKU MEXaHUYECKHUX Brbmaorexa IJOK
P p https://m.edsoo.ru/a58e109f
BOJIH
54 CBoHcTBa MEXaHUYECKUX BOJIH bubmorexa [JOK
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK

55 . X
3BYK. XapakTepHCTHKH 3ByKa https://m.edso0.ru/138b6f09

56 WHbpa3Byk U yIbTpa3ByK. bubnuorexa [LIOK

[ITymoBoe 3arpsi3HEeHKE

https://m.edsoo.ru/7380038f
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OKpY’KaroILEen Cpeibl

o7 Pemenue 3anau bubmmorexa LHOK
s https://m.edsoo.ru/cfd918bf
DNEeKTPOMarHUTHBIE BOJIHBI.
58 N3myaenne 2J1eKTpoMarHUTHRIX bubmorexa HOK
yi P https://m.edsoo.ru/714e5db1
BOJIH
DHeprusi SMEKTPOMArHUTHBIX
59 BoJIH. CBOMCTBA bubmorera [IOK
] https://m.edsoo.ru/d01b818c
ANIEKTPOMATrHUTHBIX BOJIH
[Ikaya 31eKTpOMarHUTHBIX BOJTH.
60 [TpumMeHeHwe dIEKTPOMArHUTHBIX bubmmorexa OK
p https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
[IpuHIMIBI paguOCBsI3U U
61 TeneBuAcHUs. Paguonokamus. bubnuotexa [JOK
DIEeKTPOMAarHUTHOE 3arpsi3HEHNE https://m.edsoo.ru/9f96f1{8
OKpY’Karollel cpe/ibl
62 KontponbHas padbora o reme bubnuoreka [IOK
"Konebanus u BoaHBI" https://m.edsoo.ru/4f7985a0
63 Caert. 3aK0oH IPSIMOJIMHEWHOTO bubmuoreka [IOK
pacnpocTpaHeHus CBeTa https://m.edsoo.ru/f9566406
Pemenue 3anau Ha npuMeHeHHE
64 3aKOHa MPSIMOJIMHEHHOTO bubmorera [IOK
P https://m.edsoo.ru/ea32d455
pacipoCTpaHeHHUs CBETa
65 Otpaxenue cera. [1nockoe bubmmoreka [IOK
3epkaio. Chepuueckoe 3epKano https://m.edsoo.ru/a005d2bb
66 IIpenomnenue caera. bubnuorexa [LIOK
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AOCONIOTHBIN 1 OTHOCUTETIHHBII
[I0Ka3aTeNb NPEJIOMIICHUS.
[TonHOE BHYyTpEHHEE OTpaKEHHE.
[IpenenbHbIN yros noJIHOTO
BHYTPEHHETO OTPa’KEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3a1au Ha npuMeHEeHUE

67 3aKOHOB OTPAKEHUS U Brbmrorexa OK
p https://m.edso0.ru/49d830a9
MPEIIOMIICHUS CBETA
Xo nyyeit B mpusme. Jlucnepcus
yrieii B npusme. Jlucriep Bu6mmorexa ITOK
68 cBera. CI0XHBII cocTaB 0ejIoro
https://m.edsoo.ru/d8elc3be
ceera. [{BeT
69 JInn3bl. DOKYCHOE pacCTOSTHUE U bubmuoreka [IOK
OIITHYECKAs CUJIA JIMH3EI https://m.edso0.ru/60441359
[TocTpoenne n300pakeHuii B
70 JIMH3AaX U UX CUCTEMAaX bubnmorexa LIOK
’ https://m.edsoo.ru/bb53b1d5
VBennueHue JIMH35I
Pemenue 3amaq Ha mocTpoeHue
71 M300paxKeHuil, MOITy4aeMbIX C bubmorera [IOK
’ https://m.edsoo.ru/5a868f09
IIOMOILBIO JINH3
72 I';ma3 kak onTuyeckas cCUCTEMA bubmorexa [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenens
73 OPUMEHUMOCTHA T€OMETPUUECKOH Brbmiorexa IJOK
p p https://m.edsoo.ru/cd174al10
OIITUKA
74 CKopocTh CBETa U METOJIBI €€ bubmmoreka [IOK

HU3MCPCHUA

https://m.edsoo.ru/f32aab06
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bu6mmoreka [IOK

» Jlucniepeust caera https://m.edsoo.ru/lel6ccbe
bu6mmoreka [IOK
76 Hurepepenmus ceera https://m.edsoo.ru/5fc0c638
KorepeHnTHbie HCTOYHUKH.
77 VcnoBus HaOIIOAEHNS bubnmorexa LHOK
a https://m.edsoo.ru/c6416d48
MaKCUMYMOB U MUHIMYMOB
bubmmoreka [IOK
8 Pemerue 3anad https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
& Hpuvenenue unrepdeper https://m.edsoo.ru/668edbc8
bubmmoreka [IOK
80 Jlngpaxusi ceera https://m.edsoo.ru/12ed04b5
ndpakIMoHHas PEMIETKA.
81 il’CJ(Ib(f)BI/I: Ha0JIro SHI/ISI TJIaBHEIX bubmmorexa LIOK
a https://m.edso00.ru/f998d964
MaKCUMYMOB
bu6mmoreka [IOK
82 Pemenue sanas https://m.edsoo.ru/d58c411a
83 ITomtepedHOCTH CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonapuzanus cBera https://m.edsoo.ru/e9890fe9
bubnuorexa [JOK
84 Pemenye 3anad https://m.edsoo.ru/c56¢8158
85 CBeToBbI€ SIBJICHUS B TPUPOIE bubmmorexa [IOK
PHpOn https://m.edso0.ru/0b36363d
86 O06o001IeHre U CUCTEMATH3 AL bubmuorexa [JOK

3gagui o reme "OnTuka"

https://m.edsoo.ru/8a14748b
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Kontponsnas pabora o teme

bu6mmoreka [IOK

87
«OnTHkay https://m.edso0.ru/82315dd4
['panu1ipl MpuMEHUMOCTH
88 KJIACCUYECKOU MEXaHUKHU. 3aKOHBI bubnuotexa [JOK
BIEKTPOJIMHAMUKHI W TPUHLIAIT https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIIbHOCTH
89 [TocTynaTel cenuaabHOM TEOPUH bubmuoreka [IOK
OTHOCHTEJIbHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOM
untepBai. [IpeoOpazoBanus
9 Jlopenua. YciioBue NpUYUHHOCTH. bubnuoteka [JOK
OTHOCHTENBHOCTH https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIeHre
BPEMEHH U COKpAIIEHUE JJTHHBI
o1 DHEpPrusi 1 UMITYJIbC bubmuoreka [IOK
PETAATUBUCTCKOMN YaCTUIIbI https://m.edsoo.ru/853a64fc
CBsI3b Macchl € SHEPTUEH 1
92 UMIYJIbCOM PEISTUBUCTCKOMN bubmorera [IOK
s P https://m.edsoo.ru/b6258ffa
YaCTHUIIbl. DHEPIUs MOKOS
93 PaBHOBecHOE TEemIOBOE bubnuorexa [JOK
U3JIy4yeHue https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
94 B
3axon cmemenni Brxa https://m.edsoo.ru/1c5ff752
o5 ['unoteza M. [1naHka o KBaHTax. bubmuorexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218
96 DHeprus 1 UMIyJIsC GOTOHA bubnuorexa [LIOK
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https://m.edsoo.ru/7th307ec

®otorddext. OnpiTer A. T

bu6mmoreka [IOK

97
CroneroBa. 3akoHbl poTodddexra https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEHHA JTTs
98 dotorddekra. "KpacHas bubmorexa HOK
. https://m.edsoo.ru/01ef4556
rparuia” Gororddexra
99 JHasnenue ceeta. Onbitsi I1. H. bubnuoteka [JOK
JleGeneBa https://m.edso0.ru/64b4f966
bu6mmoreka [IOK
1 B i
00 OJIHOBBIC CBOMCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Bounnsl ne bpoitns. [{innHa BoJTHBI
101 ne bpoiins u pazmepsl 001acTi bubmuoreka [IOK
JIOKAJIM3alUK IBIKYIIENCS https://m.edsoo.ru/5df8bafl
YaCTHUI[bI
102 KopnyckynsipHo-BOIHOBOM bubnuoreka [IOK
JyaJlu3M https://m.edsoo.ru/8ccab62a
103 Judpakius 2JIeKTPOHOB HA bubnuoreka [IOK
KpHCTAILJIaX https://m.edsoo.ru/30dbal8c
Crnenuduka u3mMepeHuii B
104 Mukpomupe. CooTHOLIEHUs bubmorera [IOK
POMHPE. oo https://m.eds00.ru/65783dec
Heonpenenéunocrei ['eiizendepra
bu6mmoreka [IOK
105 Pemerne rpadrieckix saxas https://m.edsoo.ru/e70195bd
N bubmuorexa [JOK
106 Pemrertie pacueripix safat https://m.edsoo.ru/ee9b3182
107 KonTtponpHas paboTa o temam: bubnuorexa [LIOK
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"OcuoBrel CTO",
"KopryckynsipHO-BOJIHOBOM
nyamu3m”

https://m.edsoo.ru/c3de891a

OTMBITHI IO UCCIIEAOBAHUIO

108 cTpoeHus atoma. [TnanerapHas bubmorera [IOK
P ' P https://m.edso0.ru/312b750a
Moienb atoma Pesepdopaa
bubmmoreka [IOK
109 Hoctysarer bopa https://m.edsoo.ru/404dfa%
110 Buppsl criektpoB. CrieKTp ypoBHEH bubnuoteka [JOK
SHEpPruu aTtoMa BoAopoaa https://m.edsoo.ru/cf74blla
11 CrnoHTaHHOE Y BBIHYKJICHHOE bubnuoteka [JOK
W3JIy4YEHHE CBETA https://m.edsoo.ru/f945d85c
bu6mmoreka [IOK
112 Jlasep https://m.edsoo.ru/2288a0c4
Hyxnonnas mozaens siipa
113 I'eitzenbepra-MBanenko. 3apsia u bubnunotexa [JOK
MaccoBO€ Yucio sapa. M30Tomnsbl. https://m.edsoo.ru/34ada5de
PannoakTuBHOCTH
3aK0H paJMOaKTUBHOTO pacnaja.
CBoiicTBa HOHH3HU ero
114 W3ITy4YEHUsI BJ‘II/I}II-I:I/}I,;O B Eubmorexa HOK
I ) https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH Ha KUBBIC
opranu3msl. Jlo3uMeTpus
DHeprus CBsI3U HYKJIOHOB B sIJIpe.
115 Snepusie cuibl. [{edext maccol bubmuorexa [JOK

anpa. SlnepHsle peakuuu.
Snepubie peakropsl. [Ipodiemsr

https://m.edsoo.ru/ff1758d0
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YIPABIIIEMOTO TEPMOSIEPHOTO
CHHTE3a. DKOJIOIMYECKHE ACTIEKThI
pa3BUTHUSA SAIEPHOU dSHEPTETUKU

Merons! perucTpauuy u
HCCIIEA0BAHUS dJIEMEHTAPHBIX
yactul. OyHnameHTanbHbIe
B3auMOJeCTBUA. baprnonsl,

bubmmoreka [IOK

116
ME30HBI U JICTITOHBI. https://m.edsoo.ru/lac08a5h
[IpencraBnenune o CtannapTHON
Moenu. KBapk-TiirooHHas
MO/IENTh aIPOHOB
®du3uKa 3a npeaeaaMu
CrangaptHoit Mosenu. TémHas
117 MaTepus U TEMHAs SYHEPTUs bubmmorera [IOK
P up ) https://m.edsoo.ru/c026fd37
EnuHcTBO (hM3mueckoit KapTHHBI
MHpa
118 DTanbl pa3BUTHS aCTPOHOMUH. bubnuoreka [IOK
3HayeHHe aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3HKHU
119 TSt OOBSICHEHUSI IPHUPOIBI bubnuorexa [JOK
KOCMHUYECKUX 00BEKTOB. MeTo bl https://m.edso0.ru/39¢44028
ACTPOHOMUYECKHUX UCCIICIOBAHHI
CoBpeMeHHbIE ONTHYECKHE
120 TEJIECKOMBI, PATUOTENECKOIIBI Eubmorexa HOK
P ’ https://m.edsoo.ru/4877aale
BHeaTMOC(epHas aCTPOHOMHUS
121 Bup 3Bé3an0ro HeOa. Co3Be3ausl, bu6mmoreka [IOK

SAPKHUC 3Bé3I[BI, IIJIaHCThI, UX

https://m.edsoo.ru/aac588eb
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BHUAUMOC IBHKCHUC

Coueynas cucrema. CoHIle.
CoJiHeYyHas aKTUBHOCTb.

bu6mmoreka [IOK

122
NcTtounuk sneprun CosHua u https://m.edsoo.ru/22748eb4
3BE3]T
3BE3/bI, UX OCHOBHBIE

123 XapaKTepUCTUKU. /[narpamma bubmuoreka [IOK
"CIIeKTpaIbHBIN KJIacc — https://m.edsoo.ru/42169944
CBETUMOCTB"

124 3Be3/1bI TJIABHOU bu6mmoreka [IOK
MOCJEA0BATEIbHOCTH https://m.edsoo.ru/b3cb766¢
Buyrpennee crpoeHue 3BE3/1.

CoBpeMeHHBIC TPECTABICHUS O
125 MPOUCXO0KACHUU 1 SBOJIIOIIUN bubmorexa [JOK
P R https://m.edsoo.ru/d09da494
CouHIta 1 3BE€311. DTallbl )KU3HA
3BE3
Mineunsiit [Iyte — Hama
bu6mmoreka [IOK

126 lNanaktuka. TUMbI raJakTUK.

R https://m.edsoo.ru/7cd10a0a
U&pHble ABIPHI B sIpax TaIaKTHK
Bcenennas. Pacimupenue

127 Bcenennotii. 3akon Xab0ma. bubnuorexa [JOK
Teopust bosbiioro B3peiBa. https://m.edsoo.ru/3dbdf0d2
PenukToBoe n3nyueHue

128 MacutaGHast CTpyKTypa bu6nuoreka [IOK
Bcenennoii. Meraranaktuka https://m.edsoo.ru/ce234633

129 Hepeménnsie npoOnemsl bubnuorexa [LIOK
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aCTPOHOMUH

https://m.edsoo.ru/d37d9ffe

130

Pu3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue MarHUTHOTO TOJIS
MMOCTOSIHHBIX MAarHUTOB'" MJIK
"UccmenoBanue CBONCTB
(dheppoMarHeTukoB" UK
"UccnenoBanue AeHCTBHS
MMOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"

bubmmoreka [IOK
https://m.edsoo0.ru/67361aef

131

Pu3nYecKuil MPaKTUKYM 110 TEME
"U3mepenue cuisl Amriepa” uim
"N3ydyeHue 3aBUCUMOCTH CHJIbI
AmMriepa OT CUJIbl TOKa" WIIH
"OnpenesnieHue MarHUTHOM
WHJYKIUU Ha OCHOBE U3MEPEHUS
cuibl Ammepa"

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

132

DU3NYECKUH MPAKTUKYM I10 TEME
"UccneqoBaHue SABJICHUA
AJEKTPOMArHUTHON MHIyKIHK"
iy "OnpeneneHne HHAYKINU
BUXPEBOTO MAarHUTHOTO TOJIs"

https://m.edsoo.ru/c36658da

133

Du3nyeCcKU NPAKTUKYM 110 TEME
"UccnenoBanue SBICHUS
camouHaykuuu" umm "Coopka
MO/IENH JEKTPOMArHUTHOTO
reseparopa”

bu6mmoreka [IOK
https://m.edsoo.ru/b8fb6391

134

Pu3N4EeCKUH IPAKTUKYM I10 TEME

bu6mmoreka [IOK
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"N3mepenue neproa CBOOOTHBIX
KOJIe0aHii HUTSHOTO U
MPYKUHHOTO MasgsTHUKOB"

https://m.edso0.ru/5d159d35

135

@u3NYeCKUi NPAKTUKYM 110 TEME
"[IpeoOpazoBanue YHEPTUU B
MNPy XKUHHOM MasTHHKe"

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

136

@u3NYECKU MPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO
TOKa 4yepe3 Mocie0BaTeIbHO
COEIMHEHHBIE KOHAEHCATOD,
KaTYIIKY ¥ PE3UCTOp" WIH
"UccnenoBanue paboThI
HWCTOYHUKOB CBETA B LIETIH
MepEeMEHHOTO TOKa"

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

137

DU3NYECKUH MTPAKTUKYM T10 TEME
"M3ydyeHue mapameTpoB 3BYKOBOM
BOJIHBI"

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

138

DU3NYECKUH MPAKTUKYM I10 TEME
"N3mepenue nokazaresst
MPENIOMIICHHUS CTeKIa" NiIn
"[Tonydenue n300paxeHus B
CUCTEMeE U3 IJIOCKOTO 3epKaja u
JUH3bI"

bubnuorexa [JOK
https://m.edsoo.ru/42569eal

139

Du3nYeCcKUi IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOTO paccTOSTHUS OT
BEIECTBA (Ha IPUMEPE KUTKUX

bu6mmoreka [IOK
https://m.edsoo.ru/b879fh3f
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muH3)" win "M3mepenue
(OKYCHOTO pacCTOSTHUS
paccenBaroMX JUH3"

140

@u3NYeCKUi NPAKTUKYM 110 TEME
"Habnronenue nudpakuuu,
UHTEp(PEPEHIINH U MOJISIpU3aLun
csera"

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

141

@u3NYECKUi MPAKTUKYM I10 TEME
"Onpenenenre UMNyabca u
SHEPTUH PENATUBUCTCKUX YaCTHUIL
(o doTorpadusim Tpexkon
3apsHKCHHBIX YaCTHIL B
MarHuTHOM moJie)"

bu6mmoreka [IOK
https://m.edso0.ru/63756¢47

142

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrostHHoi [Lnanka
Ha OCHOBE MCCIICOBAHUS
dboTorddexra" wim
"UccneqoBanue 3aBUCUMOCTU
CHJIBI TOKA Yepe3 CBETOAUO OT
HarnpspKkeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

143

Du3nyeCcKU NPAKTUKYM 110 TEME
"HccnenoBanue cekTpa
Pa3pexkEHHOTO AaTOMapHOI0
BOJIOpOJa U U3MEPEHUE
nocTosiHHOM Punbepra"

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

144

Pu3n4eCcKUi IPAKTUKYM I10 TEME
"UccnenoBanue paaruoakTUBHOTO

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabe6e
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(oHa ¢ UCTIOJIb30BAHUEM
nosumertpa" win "M3yuenue
MOTJIOIIEHUS OeTa-4aCTHI]
amoMuHuem"

145

@u3N4eCKU TPAKTUKYM I10 TEME
"Habmroaenus 38E€31HOr0 Heba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPUIIOKEHHHN JUTS OTIPEEIICHUS
ITOJIOKEHUS HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aust CeBEpHOTO MOTyIIApUs
U sIpKUe 3BE3bI" UIH
"Habnronenus B Teneckorn JIyH#l,
IJIAHET, TYMAHHOCTEH U 3BE3AHBIX
CKOITICHUH"

bu6mmoreka [IOK
https://m.edso0.ru/1072021e

146

O0001IeHre U cucTEMaTU3aLIHs
3HaHu#. Posib pusuku u
aCTPOHOMHH B IKOHOMHUUYECKOM,
TEXHOJIOTUYECKOM, COIMaJIbHOMN U
ATUYECKOH cepax AesITCIPHOCTH
YyeJIoBeKa

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

147

O06o00611eHne U cucTeMaTU3aIus
3HaHuil. Ponb u MecTo UMK U
aCTPOHOMHUHU B COBPEMEHHOMU
Hay4yHOU KapTUHE MHUpa

bu6mmoreka [IOK
https://m.edsoo.ru/18f19f7c

148

O0001IeHNE U cUCTEMATU3 Al

bu6mmoreka [IOK
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3Hanuil. Poss ¢pusnyeckoit
Teopuu B HOPMUPOBAHUA
MPEJCTaBICHUN O GPU3NIECKOM
KapTHHE MHPA, MECTO
(bu3nIecKoil KapTHHBI MHUpPa B
00111eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MIPEACTABJIEHUH O IPUPOJIE

https://m.edsoo.ru/e7d400f4

149 O06001eHre u CUCTEMaTH3 AL bubnuoteka [JOK
3HaHui no reme "Kunemaruka' https://m.edsoo.ru/b032fc4b
150 O06001eHre 1 CUCTEMaTH3 AL bubnuoteka [JOK
3HaHuil no teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o00meHNEe B CHCTeMaTH3 IS bubnuoteka [JOK
3HaHui nmo teme "(uaamuka" https://m.edsoo.ru/2dfbafc5
O06001IeHNEe U cUCTEMAaTH3AIINAA
152 3HaHui 1Mo Teme "CraTuka bubmorexa LHOK
" https://m.edsoo.ru/3cca482e
TBEPJIOTO Tea
O060011eHrEe U cuCTEMAaTH3 AL
153 3HaHUH M0 TeMe "3aKOHBI bubmorexa LHOK
" https://m.edsoo.ru/32a4d1a0
COXpaHEHUsS B MEXaHUKE
O00011IeHIE U CHCTEMATU3ALHS
154 3HaHui o Teme "OCHOBBI bubnuorexa [JOK
MOJIEKYJISIPHO-KMHETUYECKOU https://m.edsoo.ru/ed440ca8
Teopun"
O06o001IeHre U CUCTEMATH3 AL
. bubmuorexa [JOK
155 3HAHUM MO TeMe

"TepmoanHamuka. TemnaoBbie

https://m.edsoo.ru/c63f7c10
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MarHe!"

O06o00muIeHNne 1 CUCTeMaTH3AIHS
3HaHUM 110 TeMe "ArperaTHbie

bu6mmoreka [IOK

156
cocTosHus BemrecTsa. Ma3oBnie https://m.edsoo.ru/1d36b5b1
nepexo/p"
O0001IeHNe U CUCTEMATU3AIIHS
157 3HAHUM 110 TeMe "DNEeKTpUIecKoe bubmorexa HOK
" https://m.edsoo.ru/3bf0def9
oJie
O00011eHNEe U cUCTEMATU3aLS
158 3HaHu# 1o teme "I1oCTOSHHBII bubnmorexa [IOK
. " https://m.edso0.ru/71453ee6
AIEKTPUICCKHI TOK
O06001IeHNEe U cCUCTEMAaTH3AIINAA
159 3gagui mo tTeMe "Toku B Bubmiorexa [IOK
" https://m.edso0.ru/3d40077a
pa3IUYHBIX Cpeaax
O060011eHrEe U cucTEMAaTH3ALNAA
160 3HaHUHU 110 TeMe "MarauTtHoe bubmiorexa LIOK
" https://m.edsoo.ru/3b4c06ae
noJie
PesepsHslil ypok. O000IIIEHHE U
P P . bubnuorexa [JOK
161 cucTeMaTu3anus 3HaHUH 110 TEME
" " https://m.edsoo.ru/053e2248
DNeKTpOMarHUTHAsT MHTYKIIHS
PesepBusblii ypok. O00011I€HIE U
162 CHCTlgMaTmZEHﬂ 3HAHUM 110 TEME bubmiorexa LIOK
" " https://m.edsoo.ru/d6310bfd
MexaHuueckue KoJieOaHus
PesepBHsblii ypok. O0001IEHIE 1
P P N bubmuorexa [JOK
163 CHUCTEMATHU3AaINA 3HAHUH 10 TEME

"DneKTpoMarHuTHbIE KoseOaHus"

https://m.edsoo.ru/5e2bb83d
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PesepBHeiit ypok. O600IICHNE 1

164 cHCTEeMaTHU3alMs 3HAaHWUM 110 TEME 1 bu6mmoreka [IOK
"MexaHu4ecKkue u https://m.edsoo.ru/96a7a2dd
AJIEKTPOMArHUTHBIEC BOJTHBI"

PesepBubIit ypok. O600meHne u
165 CPICTEM&TI/I?;ZEI/I?[ 3HaHI/H;III 10 TeMe 1 bubmorexa HOK
" " https://m.edsoo.ru/52ad1603
Onruka
PesepBubIit ypok. O600mIeHe 1
P P EII bubnuotexa [JOK
166 CHUCTEMAaTHU3al|s 3HAHUH 10 TEME 1
https://m.edsoo.ru/5beclc65
"OcnoBsl CTO"
Peseprubrit ypok. O6001eHNE 1

167 CHCTEMAaTH3alMs 3HAHWM 110 TEME 1 bubnuoteka [JOK
"KopnyckynsipHO-BOJTHOBOM https://m.edsoo.ru/f7c59d38
ayanu3m"”

PeseprubIit ypok. O6001eHNEe 1

168 CI/ICTIe)MaTI/I?)ZIlzI/I}I 3HaHI/II;IH 10 TEME 1 bubmorexa LHOK

" " https://m.edsoo.ru/1f511654
®dusznka atoma
PesepBubIit ypok. O6001IEeHNEe 1

169 CHUCTeMaTHh3alys 3HAaHUH 110 TeMe 1 bubnuorexa [JOK
"®duznka aTOMHOTO si/Ipa U https://m.edsoo.ru/905c5ce0
3JIEMEHTAPHBIX YacTHUIl"

PesepBubiii ypok. O0001IeHNE 1

170 CHCTEMaTmZp ust 3HaHI/II‘§IH 10 TeMe 1 bubmorexa HOK

" . " https://m.edsoo.ru/2bffb94c
DneMeHTHI acTpO(PU3UKH
OBUIEE KOJIMYECTBO YACOB I1O 170 16

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANYECKHUE MATEPHAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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