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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE CpeIHEro oOlero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHWMU K pe3yJbTaTaM OCBOCHHUS
OCHOBHOI 00pazoBaTenbHON mporpammsl, npexacrasieHHbix B ®I'OC COO, a
Takke ¢ yuétoMm (enepaibHON pabodeit mporpamMmbl BocnuTanus u KoHnenun
npenojiaBanus yueoHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OPraHU3alUigX
Poccuiickoit ~ ®denepaiuy,  peaqu3ylOIMMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
POTPaMMBI.

[TporpamMma no (usuke onpeaenser 00s13aTebHOE MPEIMETHOE COJEPKaHUE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCJIE0BATENBHOCTh H3YUYECHHSI TEM U PA3/EJIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOyYarouIuxcs.
[IporpamMma mo ¢u3uke Aa€T NpeACTaBICHUE O LEJAX, COACpP)KAHUM, OOIIeH
cTpareruu OOydYeHHus, BOCHUTAHMS M Pa3BUTUS OOyYalOIIMXCS CpEACTBAMU
yaebHoro npeamera «Dusnkay Ha yriiyOlIEHHOM YpPOBHE.

N3yuenue kypca ¢usuku yriayOJE€HHOTO YpOBHSI MO3BOJISIET PEaM30BaTh
3a1aun npodeCcCUOHATbHOW OpUEHTAIMH, HAIMIPABJICHO Ha CO3JaHUE YCJIOBHM i
IPOSIBIICHUS] CBOMX HHTEIUICKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxKIbIM
o0OydJamuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHAIBHOTO O00pa3oBaHUsS 10 Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATLHOCTSIM.

B nporpamme 1o ¢usnke ONpenensroTcs IUIaHUPYEMbIE Pe3yJbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIET0 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIEe, MpeaMeTHble (Ha  yriayOnéHHom  ypoBHe).  Hayuwo-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBaHUM K JIMYHOCTHBIM,
METalpeMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXcs, OCBOMBIIMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpeaHero obmero oOpa3oBaHHs Ha
yray0aEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAaHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca GU3MKM Ha yriyOJIEHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJITATHI IO F0JIaM 00YUYEHUS;

coJiep;kaHue yueoHoro npeamera « Pu3nka» Mo rogam o0yueHHsl.

[IporpaMMa mo ¢u3uKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCITI0JIb30BaHA YUUTEIAMU (DU3UKHU JJIsl COCTABIICHUS CBOUX pabOYMX MPOrpamM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENIECH U
NPEIOCTaBIsAeT BO3MOXHOCTH [UJIsl peaju3allii  Pa3UYHBbIX METOJIUYECKHUX
NOJIXOJJOB K TMpernoAaBaHUI0 (U3UKKH Ha YIUIyOJEHHOM YpOBHE IMpPH YCJIOBHUU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusznka Kak Hayka O HamOojiee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTO MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoiieM mupe. LLkonpHbI Kype HU3HKH — cCTEMOOOpa3yOIIUii
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB WU SIBICHUH, M3y4aeMbIX XuUMUEH, Ouosoruei,
dbusnueckoit reorpadueir u acrpoHommer. Mcmonp3oBaHWE W AKTUBHOE
npUMEHeHHe (U3UYECKUX 3HAHHUM Ompenenuyio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYeHHsI HOBBIX MATE€pPHAJIOB C 3aJlaHHBIMHM CBOWCTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (opMHpoBaHHE YMEHUI MPUMEHSATh HayYHBIN
METO/I IO3HAHUSI TP BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBaHUM.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpeIHEr0 OOIIEro 00pa30BaHus MOJI0KEH
psa uaeH, KOTOpble MOXKHO PacCMAaTPUBATh KaK MIPUHIIMIIBI €70 MIOCTPOECHMUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepual U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHOMN (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepual Kypca (pU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymmm B Kypce sBisiercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJIe.

Hoean zymanumapuzayuu. EE peanusauusi NpennosiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3MUECKON HAyKH, OCMBICICHHUE CBSI3M pa3BUTHUSA
¢u3ukn ¢ pa3BUTHEM oOOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKHUMH MTPOOIEMaAMHU.

Hoen npuxnaonoi nanpaenennocmu. Kypc ¢usuku yriay0iaEHHOTO ypoBHs
IPEIOoJIaracT 3HaKOMCTBO € IIMPOKUM KPYIOM TEXHUYECKUX M TEXHOJOTHYECKHX
NPUJIOKEHUH W3YYEHHBIX TEOpuUd M 3akoHOB. llpu sTOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJEpP)KaHUsS, IMOCBAIMIEHHBIX SKOJOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKHM U TEXHOJOIHH, a TakkKe 00CYyXACHUSA
npo6JieM pallMOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

OcBoeHnue cofiepkanusi MPOTPaMMBI 1O (GU3HKE TOHKHO OBITh OCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s Gusnku peanusanus 3THUX
IPUHLIKIIOB 0a3UPYyEeTCsl Ha MCIIOIb30BAaHUM CAMOCTOSITEILHOTO DKCIIEPUMEHTA KaK
IIOCTOSIHHO JIeHCTBYMOIIEro ¢akropa ydeOHoro mnpouecca. g yriryOnéHHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOTO YYEHHUYECKOTO 3SKCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl NP H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbsie paboThl U paboThl MpakTHKyMa. [Ipr 3TOM BO3MOKHBI
7IBa crocoba peanu3zaudd (PU3NYECKOr0 TpPakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoauTcs aubo B koHIe 10 u 11 kmaccos, mubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — »3T0
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOASATCS B Ipolecce u3ydeHus paszzgena (temsl). [Ipu 3Tom mon paboramu
IPaKTUKyMa TTOHUMAETCs] CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJIUTCSA
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAa 0€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme mno (@usMke cHUCTeMa YYEHHYECKOrOo HKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa MpeJCTaBiIeHa €IWHBIM mepeyHeM. Bridop
TEMATUKU U1 3TUX BUJOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
Y4YaCTHHKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOTO
IJIAHUPOBAaHMUSI U OCHaleHus kabuHera ¢usuku. [Ipu sTomM oOecrneunBaeTcs
OBJIaJiIcHUEe OOYyYaIOUIUMHUCS YMEHUSAMU TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEeIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH U TMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PACUETHBIX U KayeCTBEHHBIX
3apad. Ilpu sToM JuIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33JlayM C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3UUECKON MOJEIbIO, MO3BOJISIONINE TPUMEHATD
U3yUYCHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KakK M3 OJHOrO pasiena Kypca, Tak U
UHTErpUpys NPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3zaenoB. JJig KaueCTBEHHbIX 3a7a4
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OObBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUS
bu3nYeCKUX SBJICHUM U MPOIECCOB B OKPYIKAIOIIEH KU3HU, TpeOyrolirue BbIOOpa
buznyecKoil MoAeNnu A CUTYalluu IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YIiayOJEHHOTO
YPOBHSI HA YPOBHE CPEJIHEr0 OOLIEro 00pa30BaHUs JOJKEH U3y4aThbCs B YCIOBHSIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopatopHoe 00OpYyIOBaHUE Jisi BBIMNOJIHEHHs YKa3aHHBIX B Iporpamme IO
¢u3MKe YYEeHHYECKHX OMNBITOB, Ja0OpaTOPHBIX pabOT U paboT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercss B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpaIMil s
UCCJIEIOBAHMUSI  M3Y4Yae€MbIX  SIBIEHUA UM  MPOIECCOB, AMIIUPUYECKUX U
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHME JJISI YYEHMUYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCs B pacuére



OJIHOTO KOMILJICKTa Ha JABYX OOydYarommxcs. TeMaTHYeCKHe KOMILJICKTBI
71a060paTOPHOTO O0OPYAOBAHHS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUICKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpHi.

OCHOBHBIMU TIETISIMU U3Y4YCeHUS (PU3UKHU B OOIIIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHupOBaHUEe WHTEpPECa € CTPEMJICHUS OOydYaromuxcsi K Hay4dHOMY
U3YYCHHUIO TIPUPOJBI, PA3BHUTHEC WX HWHTEIUICKTyabHBIX H  TBOPYECKHX
CIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJie TO3HaHWS W (popMmHupoBaHHE
HCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYIKAIOIINM SIBJICHUSIM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3yuYeHUsS OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3HKHU;

dbopMupoBaHre YMEHUI OOBSCHATH SBICHUS C UCIIOJIB30BAaHUEM (PU3NIECKUX
3HAHWUU U HAYYHBIX JIOKA3aTEIbCTB;

(dbopMUpOBaHHWE TPEICTABICHUNA O POAM (DHU3UKKA IS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAYK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymaymen
po(heCCHOHANTFHON  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHeleMy 00y4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTimkeHne dTUX TeNield 00eCTIeUMBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B
mporiecce u3yueHus Kypca GU3NKA Ha YPOBHE CPEIHETO O0Iero oOpa3oBaHuUs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX,  TEOpHAX,  BKJIIOYAas  MEXaHUKy,  MOJEKYJSIpHYI  (u3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PH3UKY U SJIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATH TEOPETUICCKUE 3HAHUS JIJIS1 OOBSICHCHUS
(GU3HYECKUX SIBICHUH B TPUPOAC M JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
IMOBCEIHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS PA3NIUYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKol MOJEINBI0, 3a/lad, MOJAPa3yMEBAIOIIUX CAMOCTOSATEIBLHOE CO3/aHUe
bu3NYecKo MOJeH, aJeKBATHOM YCIOBHUSM 3ajJadd, B TOM YHCIE 3aaad
WHXCHEPHOTO XapaKTepa,;

NOHMMaHHWEe (U3NYECKUX OCHOB W TIPUHIIUIIOB JIEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTHYECKHUX MPOIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  SKCICPUMEHTOB, aHajgW3a MW HWHTEpIpeTanud WHGOPMAINH,
oTpezeNieHus JOCTOBEPHOCTH MOJyYEHHOTO Pe3ybTara;

CO3/IaHME YCIIOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuTHE WHTEpeca K chepaM nmpodhecCHOHATHLHON ASSTENHHOCTH, CBI3aHHOU
¢ pU3UKOM.

B cootrBerctBun ¢ tpeboBanusimu PI'OC COO yriayOn€HHBIN ypOBEHb
u3yuyeHus: ydeOHoro mnpeamera «®Duszuka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOy4YaloIUMHUCS, [UIAHUPYIOUIMMHU POJOJLKEHUE
00pa30BaHUs MO0 CHEIHATBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOduIIs.

Ha uzyuenue pusuku (yrmyOnéHHBINH YpOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HENEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
NPAKTUUECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHUTENb J€laeT BbIOOp
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHYaJIbHBIX
0COOCHHOCTEH 00yYarOIIUXCS.



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTOA O3HAHUSA PUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIEIOBAHUS (PUBNUYECKUX SIBJICHUU.

DKCHEepUMEHT M TeOopusl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CriocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (aHAJIOTOBblE M LHU(POBBIC
U3MEpUTEINbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  (usmyeckux  BenuuuH  (abcomdtoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKa,
abCOMIOTHO TBEPIOE TENO, HACATbHAS KUIAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsn). ['unore3a. dusnueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKas
TEOPUSL.

Ponb u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN 1E€ATEIILHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuUKym.

M3mepeHne cuiibl TOKa M HANPSXKEHUS B LENU IMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U MU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HakoMcTBO C nudpoBoii taboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(U3UYECKUX BEIMYWH TIPY MIOMOIIH KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABmkKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MarepuasbHOM TOYKH, €ro MPOEKIMU HA OCU CHCTEMBI
koopauHat. Tpaekropus.

[lepemeliienne, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HAa OCU CHCTEMbl KOOPAMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBUKEHHUE. 3aBUCHUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTH MAaTEPUAJIbHOM TOUYKU OT BPEMEHU U HX
rpaduku.

CBoOomHOoe manmeHue. YcCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOT0 TMOJ YIioM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEpUAJIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.



KpuBonmHenHoe  nBuxeHue. JIBMKEHHE  MATEpPUAIIBHOM  TOYKHA  IIO
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. llepwon m wacTtoTta oOpaiieHus.
[{eHTpocTpeMuTeEnbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLUHUAIBHOE) U MOJIHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE TMPOLECCHI: CIUIOMETP,
JBWKEHUE CHapsOB, LEMHbIE, IMIECTEpEHYAThIE W PEMEHHBIE IEpeaadH,
CKOPOCTHBIE JTHU(THI.

Hemoncmpauyuu.

Mopens cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KECHUS.

Crioco0Obl uccieoBaHus IBUKEHUI.

NnrocTpanys NpeaenbHoro nepexoia i \3BMEpEHHe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJI30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HabGmronenne aBmxeHus Tena, OpOLIEHHOTO MOJA YIJIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yIiI0BO CKOPOCTH B PEIYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OOHOTO W TOTO XK€
TeJIa B pa3HbIX CUCTEMAaX OTCUYCTa.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHHU IIPU PAaBHOYCKOPEHHOM
JIBH)KCHUU.

WU3mepenne  ycKOpeHUsT ~ CBOOOJHOTO  TaACHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue IIUPPOBOI TabOpaTopun).

W3yuyenue [ABMKEHUS Tena, OpOIIEHHOTO Tropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHOM 3aBHCHMOCTH MEXAY JaIbHOCTBIO
I10JIETa U HAYaJIbHOU CKOPOCTBIO TEJA.

N3ydeHne IBHKEHUS Tella MO OKPYKHOCTH C IOCTOSSHHOM IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa oOpalleHusi KOHMYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. /lunamuxa.

ITepBbiii 3ak0H Hprorona. HMHepumanbHbie cucTeMbl OTcyéTa. llpuHUMAN
oTHOocuTenpHOCTH ['anmunes. HenHepuunanbHble cucTEMbl OTCUETA (OIpEAEIICHUE,
IPUMEDBI).



Macca tena. Cuna. [IpuHUIuMI Cyneprno3uimy CHil.

Bropoii 3akoH HproTOHA 17151 MaTepuaabHON TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATCOTEHUs. OKBHBAJIEHTHOCTh TPAaBUTALMOHHOW H
MHEPTHOU MACCHI.

Cuna TsKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOIHOTO TAJCHHS OT BBICOTHI
HAaJl TOBEPXHOCTHIO TUTAHETHI M OT Treorpaduueckoil mUpoThl. J[BmkeHue
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, nBmxymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEeHHS! CKOJIBKEHHS W CUJIa TPEHUS
nokosi. Koaddumment tpenus. Cwina CONpOTHUBIICHUS TPU JBWKEHUU Tela B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUSL.

Hasnenue. ['mapocratnueckoe nasienue. Cuna Apxumena.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTUYECKUE MPOLECCHI: IMOAUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGmronenue nBU>KEHUs Tell B MHEPUUAIbHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX
OTCYETA.

[IpuHIMIT OTHOCUTEIBHOCTH.

Kauenne AByx UWIMHAPOB WM MIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPIIUATIBLHON CUCTEMBI OTCUETA.

CpaBHEeHHME  PaBHOACHCTBYIOUIEH  NPWIOKEHHBIX K TEIy CHI  C
MIPOU3BEAECHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B NHEPLIMAIIBHOW CHCTEME OTCYETA.

PaBeHcTBO cuil, BOSHUKAIOIIKNX B PE3YJIbTATE B3AUMOICHUCTBUS TEIL.

N3mepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U NAJCHUU.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepenre paBHOACUCTBYIONMICH CUJI TIPU JABUXKEHUH OpyCKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCUMOCTH BPEMEHHM JIBWIKEHHUS Opycka IIo
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €ro MAcCCHI.

HccnenoBanre 3aBUCHMOCTH CUJI YIPYTOCTH, BOZHUKAKOLIUMX B MPYKUHE U
pPe3MHOBOM 00pa3siie, OT uX aedopmariuu.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.



N3mepenne koddduiienta TpeHUs: MO BEJIUMYHUHE YTIOBOTO KO3(duireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
K03 ULIMEHTOM TpEeHUS.

M3yuenue nBUKEHUSA TPy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpmoe Teno. IloctynmatenbHoe M BpaliaTteabHOE JBUKEHUE
TBEPAOro Tejaa. MOMEHT CHiIBI OTHOCUTENBHO OCH BpalleHus. llnedo cuiel.
CrnoxeHue CHJl, IPWIOKEHHBIX K TBEpAOMY Teiry. LleHTp Tsxectu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HeyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTEIIBLHBIN KpaH, peléTdaTble KOHCTPYKIIUH.

Hemoncmpauyuu.

VY ci10BUsL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

HccnenoBanue yciaoBUM pPABHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpaLICHUS.

KoHcTpynpoBaHne KpOHIITEMHOB U PACYET CUII YIIPYTOCTH.

N3ydenne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOMAb ONIOPBI.

Tema 4. 3akonvi coxpanenusn ¢ mexanuke.

HMItynsC MaTEpUAIBHOM TOYKH, CUCTEMBI MAaTEpUAIIbHBIX TOYeK. L[eHTp macc
CHUCTEMBbI MaTEpUAIIBHBIX TOYEK. TeopeMa o IBUKEHUH LIEHTpa Macc.

WMty 1bC CHIIBI 1 ©3MEHEHNE UMITyJIbCa TENa.

3aKOH COXPAHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

MomeHT umnynbca mMaTepuanbHOM TOUkM. [IpencraBieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISX.

PaGora cunmel Ha MajioM W Ha KOHEYHOM TmiepemernieHun. [ paduuaeckoe
npecTaBieHue paboThl CHIIBI.

MoOITHOCTH CHUIIBL.

Kunernueckass sHeprus MarepuaqbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETUYECKOU JHEPTUN MATEPUAIBHOU TOYKH.

[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAs >3HEprus.
[ToreHunanbpHass dHEprus ynpyro AeQpopMUpOBaHHOW NpyxuHbl. [loTeHnnanbHas
DHEPrus Tena B OAHOPOJHOM TIpaBUTALMOHHOM mnoje. [loreHumaneHas >HEprus
TE€Jla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO I1apa (BHyTpU U BHE 1apa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThbsi KOCMUUYECKAsA CKOPOCTb.



CBsi3p pabOThl HEMOTEHIHUANbHBIX CHJI C HW3MEHEHHEM MEXaHWYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymum s UMACaIbHOM >KUAKOCTU KaK CIEICTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON YHEPTUH.

TexHUYeCcKUe yCTPONCTBA M TEXHOJIOTMYECKUE MPOLECCHL: JIBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Hemoncmpauyuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tela Mpu COBEPILIEHUN PabOTHI.

B3auMHble TNpeBpalllcHUs KUHETUYECKOW M MOTCHIUAIBHOW SHEPrUd MPHU
JEWCTBUU HA TEJIO CHIIBI TSXKECTH U CHIIBl YIIPYTOCTH.

CoxpaHeHHe SHEPTHH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

W3mepeHne nMmimyJibca Tela o TOpMO3HOMY Iy TH.

W3mepenne cuibl TATH, CKOPOCTH MOJENU AJIEKTPOMOOWIISI W MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHHs UMITYJIbCa ITPU YIPYTOM B3aUMOJIECHCTBUH.

M3mMepeHre KHHETUYECKOW SHEPTUHU TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHUE W3MEHEHUS! TOTEHIIMAIbHON HEPTUU MPYKUHBI ¢ PaObOTOM CUJITBI
TPEHUSI.

Onpenenenue pabOThl CUJIbI TPEHHS TMPU JBHKEHUU Tela MO HAKIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3nKa 1 TEepMOJIMHAMUKA.

Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIApHO-KuHeTnyeckon Tteopun (MKT), wmx
ombiTHOE oOocHOBanue. Jluddys3us. bpoyHoBckoe naBmxkeHue. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOeHHs Tra3oB,
KUIAKOCTEH M TBEPABIX TEN M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX
mozaeneid. Macca u  pa3Mepel MoJekyd (aromoB). KonmuecTBo BelecTsa.
[ToctrostHHass ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa W crocoObl e€ um3mepenus. Illkana
temneparyp Llenbcus.

Mopens uieanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU: YaCTHULbI
ra3a JBUKYTCS] XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.



['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [ansToHa. M30mporiecchl B
UJCATPHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe
IIpE/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsA3pb  MEXIy [JIaBJIE€HUEM H  CPEIHEM  KUHETHUYECKOM  HHeprueu
MOCTYNATEILHOTO TEIJIOBOTO JBUKEHHUS MOJEKYJ HICIbHOrO ra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUYECKON TEOPUH UJICAIIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW SHEPTUel MOCTYNATEIbHOrO TEMIOBOTO IBUKEHHUS €€ YaCTULI.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHL: TEPMOMETP,
OapomeTp, MoTyYeHne HaHOMATEPUAJIOB.

Jlemoncmpayuu.

Mopenu ABMKEHHS 4aCTHUL BEILIECTBA.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Buneopomnuk ¢ 3anuckio peanbHOT0 OPOYHOBCKOTO JIBHXKCHHUS.

Huddys3us KUIKOCTEH.

Mogens onbita IllTepHa.

[IpuTsrKeHNE MOJIEKY L.

Mopeny KpucTauInuyeCKuX pelETOK.

Habmronenue u uccneoBaHue U30MpoIECCOB.

Yuenuueckuii skcnepumenm, nadopamopusie padomeul, npaKmMuKym.

HccnenoBanne Imporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MeHEe MEXKTy TOpsiuel U XOJIOAHOM BOJOM.

N3yuenune H30TEpMUUYECKOrO Tpolecca (PEKOMEHOBAHO UCIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3y4yeHne n30X0pHOTO Mpolecca.

N3yuenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmoaunamuueckass (T[]) cuctema. 3agaHue BHEIIHUX YCIOBUM IS
TEPMOJAMHAMUYECKON CUCTEMBI. BHEIIHNE 1 BHYTpeHHHE napaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBlI KaK CPEIHHUE 3HAYEHHUSI BEJIUYWH, OMHUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TepMoauHamuikud. (CaMONpPOU3BOJIbHAS — pelakcaius
TEPMOJINHAMUYECKON CUCTEMBI K TEIJIIOBOMY PAaBHOBECHIO.

Mopgenp wuaeaNbHOrO raza B TEPMOJMHAMUKE — CHCTEMAa YpaBHEHHIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXX€HUE JJIsi BHYTPEHHEW DHEPTUM.
VYcnoBusi NPpUMEHUMOCTH 3TOW MOJENH: HU3Kasi KOHUEHTPALHs YaCTHUIl, BEICOKHE

TEeMIIEpaTypbl. BeipaxkeHue Uil BHYTPEHHEW 3HEPTUHA OJHOATOMHOIO HJICAIBHOIO
rasa.



KBa3ucratnueckue u HeCTaTHYECKUE MTPOLIECCHI.

OnemenrtapHas paboTa B TepMOAUHAMUKe. Brruncienue paboTel 1o rpaduky
npouecca Ha pV-auarpaMmme.

Tennonepegaya  kak  crnoco0  M3MEHEHUS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMUYECKOM  cucTeMbl 0e3  coBepiueHus paborel.  KonBekuus,
TEILIONIPOBOJAHOCTD, U3Iy4YECHHUE.

KomnuectBo Ttemnorel. Temno€éMKOCTh Tenma. YaenbHas W MOJIIPHAS
TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TEIJIOTa CrOpaHUs
tormBa. Pacuér koimuecTBa TEIUIOTHI TIpW  Teruionepenaye. llonstue 006
aanabaTHOM Tpoliecce.

[lepBblli 3aKOH TepMOAMHAMHMKU. BHyTpeHHsss osHeprusa. Kosmuectso
TEIUIOTBI W paboTa  Kak Mepbl  M3MEHEHUsl  BHYTPEHHEH  JHepruu
TEPMOJUHAMHYECKON CUCTEMBI.

BTopoii 3ak0H TEpMOJMHAMUKHM I PABHOBECHBIX IPOLECCOB: Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOIUT
eIMHCTBEHHAs aauadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3akoH TEpMOAMHAMHUKM JUIA  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO TIE€peIaTh TEIIOTY OT Oojee XOJO0IHOTO Tela K 6ojee HarpeToMy 0e3
komriencanmu (Knaysuyc). HeoOpaTumMocTh NpUPOIHBIX MPOLIECCOB.

[Tpunnumne! gevictus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.

DKOJIOTUYECKUE ACTIEKTHI MCIIOJIb30BaHUs TEIUJIOBBIX ABUTarenei. TemmoBoe
3arpsi3HEHHUE OKPYKAIOIIEN CPEBI.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJIOIUIIbHUK,
KOHJMIIMOHED, NIW3ENbHBIM M KapOIOpaTOpHBIN JBUTATENd, MapoBas TypOHHA,
IIOJIyYCHHE CBEPXHU3KUX TEMIIEPATyp, YTHIM3AUMUs «TEILIOBBIX» OTXOIOB C
MCIT0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIM3alUs OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUHU.

Jlemoncmpayuu.

W3meHeHune TemnepaTypsl IpH a1uadaTHYECKOM PaCIIMPEHUH.

Bo3nymnoe orauso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEN BEILIECTB.

CrniocoObl U3BMEHEHMSI BHYTPEHHEW SHEPTHUU.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomul, npaKmMuUKym.

H3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.



N3ydyeHrne B3aMMOCBSI3M DHEPIrUHA MENXMOJEKYJSIPHOTO B3aUMOACHUCTBUSA H
TEMIIEPATyPbl KUTICHUS KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u koHaeHcauus. VcmapeHue W KureHue. Y JenbHas
TEIJI0Ta MapooOpa3oBaHUsL.

Hacpimennsle u  HeHachllleHHbIE napbl. KadecTBeHHass 3aBHCUMOCTh
IJIOTHOCTH W JABJICHUS HACBIIIEHHOr'O Mapa OT TEMIIEPATYpPbl, UX HE3aBUCUMOCTD
0T 00bEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIIEHUSI OT JABJICHUS
B KUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEINbHAS BIIAXKHOCTD.

Teépnoe teno. Kpucrammmueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
kpuctauioB. [lnaBneHne w Kpucraumzanus. YelbHas TEIUIOTA IUIABJICHHUS.
CyOaumariusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe pacumupeHre KUIKOCTeH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE
pacmmpenre. AHTapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK IPUYUHA
TEIJIOBOTO paclIUpeHHUs Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEpTUU B (Pa30BbIX MEPEX0IaX.

YpaBHeHue TerioBoro OanaHca.

[ToBepxnocTHOE HaTsHKeHHE. KO3 (hUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumisipasie siBnenus. J(aBneHue noa MCKpUBIEHHON NOBEPXHOCTBIO KUIAKOCTH.
®opmyiia Jlaruiaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPHUCTaJUJIbl, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmpeHue.

CBoIICTBa HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue npu noHM>KEHHOM JTABJICHUM.

N3Mepenune Cuitbl MOBEPXHOCTHOTO HATSXKEHUS.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie aBieHUs.

Moenu HEeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buasl nepopmarmii.

HaGmronenne manbix aedopMariuii.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.



N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne abCOMIOTHOW BIIaXHOCTHM BO3JyXa M OILIGHKa MaccChl MapoB B
MTOMEILECHHH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayisa FOnra.

HccnenoBanne 3aBUCUMOCTH  nedopmaruu  pe3smHOBOro oOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiekTpoauHaMuKA.

Tema 1. Inekmpuueckoe noJe.

OnexTpuzaums Tel U €€ MpOsIBICHUS. OJEKTpuueckuil 3apsa. JIBa Buaa
IIEKTPUYECKUX 3apAnoB. IIpOBOOHMKH, JUANEKTPUKA U  MOJYyHPOBOIHUKH.
DJIEMEHTApHBIM JJIEKTPUYECKUNA 3apsii. 3aKOH COXPAHEHHUs DJIEKTPUYECKOTO
3apsza.

B3anmopeiictBue 3apsaaoB. Toueunsie 3apsaabl. 3akoH KysoHa.

Onektpudeckoe nose. Ero neiicteue Ha 3JIEKTPUUECKUE 3aPsiIbl.

Hanpspk€anocts  anektpuueckoro  mons.  [IpoOueiit  3apsia.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUIECKOTO MoJsA. OJHOPOIHOE AIEKTPUUYECKOE MOJIE.

[JoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJs. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. [loteHnumanbHass >HeEprus 3apsga B OAJIEKTPOCTATHUYECKOM IIOJIE.
[ToTeHnman snexkTpocraruyeckoro nosist. CsA3b HANPSIKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, TaKk u
HEOTHOPOJTHOTO).

[IpyHIMT Cynepno3uLUN SJIEKTPUUECKUX TTOJIEH.

[Tone toueunoro 3apsima. [lome paBHOMEpHO 3apspkeHHON cdeprl. [lome
PaBHOMEPHO 3apsKEHHOro mo 00béMy Iapa. Ilose paBHOMEpPHO 3apsKEHHOU
OeCckOHEUHOM TIIOCKOCTU. KapTwHbl JUHUA HANpsHKEHHOCTH JTUX TMOJeH U
HKBUITOTEHLIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IOJIE. Y CJIOBHE PABHOBECHS 3aPs0B.

JvanexTpuku B 3JIEKTPOCTATUYECKOM IoJIe. Jmsnexrpruueckas
IIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPa. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE coennHEHNE KOHIEHCAaTOPOoB. [locmenoBarenbHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

JIBr>keHUE 3apsyKEHHOM YaCTUIBI B OTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: SIJIEKTPOCKOII,
AIIEKTPOMETp, DBJIEKTPOCTaTHUECKas 3allluTa, 3a3€MJICHHE DJIEKTPOIPUOOPOB,
KOHJIeHCATOpHhI, reHepaTop Ban ne ['paada.



Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DIEKTPUYECKOE M0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX MIACTUH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKM B IIEKTPUUYECKOM MOJIE.

DnexTpocTaThyecKas 3aluTa.

YCTpONCTBO U AEUCTBUE KOHACHCATOPA NOCTOSTHHOW U TIEPEMEHHONU EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaaH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MOJIs 3apsKEHHOT0 KOHJIEHCaTopa.

3apska 1 paspsjika KOHIEHcATopa Yepe3 pe3UcTop.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuUKym.

OueHka cujl B3auMOIEHCTBUS 3apSKEHHBIX TET.

Habnronenue npeBpallieHusi 3HEPTUU 3apsyKEHHOTO KOHJEHCATOPa B SHEPTHUIO
V3JIy4YE€HUSI CBETOINO/A.

W3ydenne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEIBHOM COEAMHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuydeckuil mok.

Cuiia Toka. [TocTosIHHBIN TOK.

VYcnoBusl cymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTKa Lenu.

DnexkTpudyecKkoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJIEHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOIAAU TOMEPEYHOIO0 CEYEHUS.
VY 1enpHOE CONPOTUBJIEHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJuIEIbHOE, CMEIIAHHOE COEAUHEHHE IPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX 3nekTpudeckux 1eneit. [Ipasmma Kupxroda.

Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoyns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBass MOIIHOCTb, BbIAEISEMAas Ha
pe3ucrope.

OJIC u BHYTpEeHHEE CONPOTUBIECHHWE HUCTOYHMKA TOKa. 3akoH Oma mis
MOJHOW (3aMKHYTOW) OJJIEKTPUYECKOW 1enu. MOIIHOCTh MCTOYHMKA TOKA.
KopoTtkoe 3ambikaHue.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpMETP,
BOJIETMETP, PEOCTAT, CYETUUK BJIEKTPUUECKOU IHEPTUU.

Jlemoncmpayuu.



N3mepeHre CUiibl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSDKEHUs UL PE3UCTOpa,
JaMIIbl HAKAJIUBAaHUA U CBETOANO/IA.

3aBUCHUMOCTb COIPOTUBIICHUS LUIMHAPUYECKUX NPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYCHHS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBJICHUS MPU TOCTOSIHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenune IJIC. KopoTkoe 3aMbIKaHHE TalbBaHUUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Cnioco0Obl coenMHEeHUs1 UCTOYHUKOB Toka, DJ]C OaTapeil.

HccnenoBanue pa3sHOCTH MOTEHUMAIOB MEXKAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CHJIbI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuUKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

W3mepeHne yaenbHOro CONpOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIbL TOKa OT HAMpsOKEHUS] IS JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTUBJIEHNS HICTOYHHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC raJibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
pU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 paziuunsix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTDh  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
TemMriepaTypbl. CBEpXIpPOBOAMMOCTb.

DNeKTpUYeCKuil TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX IMyYKOB.

[ToynmpOBOIHUKH. CoOcTBeHHass o npuMecHas MPOBOAUMOCTD
NOJIyIPOBOJHUKOB. CBoicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHUYECKAS IAUCCOLMALIMS.
Onexrtposn3. 3akoHbl Dapanes 1 3IEKTPoIIn3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTEIbHBIM
pa3psia. PazmuuHble TUITBI caMOCTOSTENBHOTO pa3psiaa. Monxus. [lnasma.

TexHuyeckue yCTpPOWCTBA M NPAKTHUECKOE IMPUMEHEHHUE: Tra30pas3psiaHble
JaMIibl, 3JIEKTPOHHO-JTydyeBasi TpyOka, MOJYNPOBOJHUKOBBIE MPUOOPHI: U0,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajdbBaHUKA, padUHUPOBAHUE MEIH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHASI MUKPOCKOIIUS.



Jlemoncmpayuu.

3aBUCUMOCThH CONPOTUBJIEHUSI METAJLIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsl anekTponn3a Papanes.

HckpoBoii pa3psa ¥ IpOBOJAUMOCTb BO3/1yXa.

CpaBHeHUE MPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuUKym.

HabGnronenue snektponnsa.

N3mepeHune 3apsaa OJTHOBAIECHTHOTO HOHA.

HccnenoBanrie  3aBUCMMOCTH  CONPOTHUBJIEHUS  TEPMOPE3UCTOpAa  OT
TeMIepaTyphbl.

CHsTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOAA.

DuU3NYeCKUN NPAKTUKYM.

Crioco6b1 n3MepeHus (pU3NYECKUX BETUYHH C MCIOJIH30BAHIEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJFOTHBIE ¥ OTHOCUTEJIBHBIC MTOTPEINTHOCTH M3MEPEHHUN (PU3NUYECKUX BEITUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
bu3NYeCKuX BEIWUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp u3 pador,
ONHUCAaHHBIX B  TEMATUYECKUX  pa3ienax «YUYEHUYECKHH  IKCIEPUMEHT,
Ja60paTopHbIE PaOOTHI, TPAKTUKYM).

MexnpeaMeTHbIE CBSA3H.

N3yuenune kypca ¢usuku yrayonénHoro ypoBHa B 10 kiacce
OCYIIIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBSI3€HM C KypcaMu
MaTEeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole noOHAMUSA, C6A3AHHbBIE C UZYUEHUEM MEMO0008 HAYUHO20
no3nanuA: SIBICHUE, HAY4YHBIM (akT, rumnore3a, (U3MYEcKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJICITUPOBAHKUE, MOJCNb, H3MEPCHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEPUTENbHbIE TPUOOPHI, HUPPOBas 1abopaToOpusl.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas ¢QyHKUuS,
napaboJia, runepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTophl ¥ MX MPOEKIIUU HAa OCU KOOPANHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe ABMKCHHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKPYXKAIOLEH Cpenbl,
yTHWiIM3anus OHWOOPraHMYECKOro TOIUIMBA JJiIsi  BBIPAOOTKH  «TEILJIOBOM» U
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSKEHUE U KAIWJUISIPHBIE SIBJIEHUS B IPUPOJIE,
AIEKTPUUYECKUE SIBJIICHUS B )KUBOU MPUPOJIE.



Xumuna: NTUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE AaTOMOB WU MOJIEKYJ,
MOJb BEIIECTBA, MOJSIpHAs Macca, IMOJYyYeHUE HaHOMATepHUAJIOB, TEIJIOBbIC
CBOMCTBA TBEPIBIX TN, KUJKOCTEH U Ta30B, KUIKUE KPUCTAIUIIbI, SIEKTPUUECKUE
CBOMCTBA METAJLJIOB, DJIEKTPOIUTHYECKAS JUCCOIMAIMS, TaIbBAaHUKA, SJIEKTPOHHAs
MUKPOCKOIHS.

TI'eozpaghus: BnaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozun: nipeoOpa3oBaHKe JBIKCHUN C WCIIOJH30BAHUEM MEXaHWU3MOB,
y4€T CyXOro M OJKHJIKOTO TPEHUSI B TEXHHUKE, CTATUYECKHE KOHCTPYKUUU
(KpOHIUTENH, peméTyarble KOHCTPYKIMHU), HUCIOIb30BaHWE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOAOMET M JIpyrue), JBUraTeldb BHYTPEHHETO
cropaHus, mapoBasi TypOuHa, ObITOBOM XOJIOAMJIBHHUK, KOHAUITMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJIOB, B TOM WYHCJI€ HaHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB,
razopazpsaHble JaMIIbl, IOTYIPOBOJIHUKOBBIE IPUOOPHI, ralbBaHUKA.

11 KJIACC

Pa3znen 4. JnekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmoneiicTBUE TNOCTOSIHHBIX MarHUTOB Y NPOBOJHHMKOB C TOKOM.
MarnutHoe mnosie. BexkTtop MarHMTHOM wuWHAYKUMU. [IpuHoun cyneprno3uiuu
MAarHUTHBIX NIOJIeH. JIMHUU MarHUTHOM MHIYKLMH.

MaruutHoe 1oJjie MPOBOJHUKA C TOKOM (IIPSIMOrO MPOBOJHUKA, KATYIIKUA U
KpyTroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanmpaBiae€HUE U MOYJIb. [[BUKEHUE 3apsSKEHHON YaACTULIBI
B OJIHOPOJIHOM MarHuTHOM moJje. Pabota cuibl Jlopenna.

MarnutHoe noJie B Bemectse. DeppoMarHeTuky, napa- i IMaMarHeTUKH.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHl: NPUMEHEHHE

MTOCTOSIHHBIX MarHuTOB, AJIIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOABUTATENH SIKOOHM, YCKOPUTENH 3JIEMEHTapPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO M
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOW MHIYKIIMY TIOJISI JNIMHHOTO IPSIMOTO MMPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYLIKH C TOKOM.

B3anmonencTere 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

Jenctue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HabGntogenue nBm>XeHHs My4yKa 3JEKTPOHOB B MAarHUTHOM TIOJIE.



[TpuHMn JEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npubdopa
MarHUTO3JEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanuie CBOMCTB (peppOMarHeTUKOB.

HccnenoBanue NeWCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuibl Ammepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMIIEPA OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE MU3MEPEHUs CUIIBI AMIepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHne anexkTpoMarHMTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uHaykuuu. OJIC uHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM HHAyKIMU PDapanes.
Buxpeoe anekrpuueckoe noiie. Toku Oyko.

OJC wHAyKUMH B TPOBOJHUKE, ABWKYLIEMCS B OJHOPOJHOM MArHUTHOM
noJIe.

[IpaBuiio Jlenna.

NunykTtuBHOCTh. Karymika HMHIYKTHBHOCTH B LIENM IOCTOSHHOIO TOKA.
SBnenue camonnaykuu. I1C caMOUHAYKIIHH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHru4ecKue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: MHAYKIMOHHAsS
I€Yb, COJICHOU/, 3allIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUH B MATHUTHOM IOJIE
3emuu.

Jemoncmpauyuu.

Habnronenue siBneHust 3IeKTpPOMarHuTHOM MHTYKLIMH.

UccnenoBanne 3aBucumMoctd IDJIC MHAYKOMHM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.

ITpasuno Jlenua.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBneHue caMOMHIYKIIHH.

HccnenoBanne 3aBucuMoctd DJ[C CaMOMHIYKIMH OT CKOPOCTH M3MEHEHMS
CUJIBbI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMUKym.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW WHYKIWU.

OnpeneneHre MHAYKIUMU BUXPEBOrO MAarHUTHOTO TTOJISL.

HccnenoBanue sBICHNS CAMOUHAYKIINH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3nea 5. KoJsiedanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenbHas cuctema. CBOOOAHBIE KOJIEOAHUS.



["apmonnueckue koneOanusi. KnnemaTnueckoe M AMHAMUYECKOE OIMUCAHHE.
DHepreTuveckoe ONmucaHue (3aKOH COXPAaHEHHUs MEXaHUYeCKOW sHepruu). BeiBos
JUHAMHYECKOTO OMHMCAaHUS FApMOHUYECKHX KOJeOaHUN U3 UX SHEPreTUYECKOro U
KMHEMaTH4ECKOTO OMKCAHUS.

Amvmntyaa u ¢asza kosebanui. CBs3b aMIUIMTYIbl KOJE€OAHUN HCXOAHOU
BEJIMYMHBI C aMIUTUTYAaMH KOJieOaHUN €€ CKOPOCTU U YCKOPEHHSL.

[lepmon m uacrora koneOanumii. [lepmonm Manbix CBOOOIHBIX KoJieOaHUM
MaTeMaTuyeckoro MadtHuka. llepuon cBoOOAHBIX KoO€OaHUN MPYKUHHOTO
MasITHHUKA.

[TonsiTue o 3atyxaromux Kojaedanusx. BeiHyKaeHHbIe KoneOanus. Pe3oHanc.
Pe3zonancnas kpuBas. BrausHue 3aTyXaHus Ha BHUJ PE30HAHCHOW KpPHUBOM.
ABTOKOJICOaHUS.

TexHruecKue yCTpPONUCTBA U TEXHOJIOTMYECKHE MPOIIECChl: METPOHOM, YaCHl,
KaueJu, My3bIKaJlbHble MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUSI.

Habmronenne He3aBUCUMOCTH TEpUOIa MaNbIX KojeOaHu# rpy3a Ha HUTH OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXarwmux KojaeO0aHU 1 3aBUCUMOCTH TIEPUOJIa CBOOOTHBIX
KOJIeO0aHUM OT CONPOTUBIICHUS.

HccnenoBanne koneOGaHWW Tpy3a Ha MACCUBHOM MpYKHHE C IEJbIO
dbopmupoBaHus NpeACcTaBIeHU 00 UAcaIbHON MOJEINU MPYKUHHOTO MasgTHHUKA.

3aKOH COXpaHEHUs YJHEPTUU NPU KOJICOAHUSAX Ipy3a Ha MPYKHUHE.

HccnenoBanrie BRIHY X ACHHBIX KOJIEOaHUIA.

Hab6nronenue pe3onanca.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomel, nPaKmMuKym.

N3mepenne mnepuoga CBOOOJHBIX KOJIEOAHWNH HUTSHOTO M TPYKUHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBHXKEHUS TENa B X0/I€ KOJICOaHU Ha yIIPYroM MOABECE.

N3yuenne ABMKEHUSI HUTSHOTO MasiTHUKA.

[Tpeobpa3oBanue YHEPTUH B IPY>KUHHOM MAasITHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXaIOMIUX KOJIEOaHUI.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUIA.

Tema 2. Inexkmpomaznumnule Kojiedanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
ujeanbHOM KosiebaTreabHOM KoHType. Dopmyna Tomcona. CBsi3b aMILUIUTYIbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIbI TOKa B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUs YJHEPTUU B UCATBHOM KOJIeOATEIbHOM KOHTYPE.

3aTyxaronime AIEKTPOMArHUTHBIE KoJieOaHmsl. BrinyK1eHHbBIE
3IIEKTPOMArHUTHBIE KOJIeOaHusI.



[lepemenHbIi1 TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JCICTBYIOIIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pasindHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMJAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOUJAIBHOIO IEPEMEHHOIO0 TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpspKeHUN.

Wneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepegadya u moTpeOieHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKUE PUCKHM IpU IPOU3BOACTBE JJeKTpo3Hepruu. KymbTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUH B IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPUYECKHUU
3BOHOK, T€HEPATOP NIEPEMEHHOTO TOKA, TUHUU JJIEKTPOIIepeaay.

Hemoncmpauyuu.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTh YaCTOTHI CBOOOIHBIX KOJIEOAHHUM OT UHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIMX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Monenb 2JIeKTpPOMarHuTHOTO TeHEpaTopa.

BrIHYX/1€HHBIE CHHYCOUIAJIbHBIE KOJIEOaHNUs.

Pesncrop, KaTymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pe3oHanc mnpu 1ocnenoBaTeIbHOM COCIMHEHMHM PE3UCTOpa, KaTyLIKH
VMHIYKTUBHOCTH M KOHAECHCATOPA.

VY CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHChOpMaTOpa.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuit saxkcnepumenm, nabopamopnuie padomeul, nPAKMUKYM.

Nzyuenue tpanchopmaropa.

HccnenoBanne INMEpeMEHHOTO TOKA 4epe3 IOCIEAOBATEIBbHO COCIWHEHHBIE
KOHJIEHCATOP, KATYILLIKY U PE3UCTOP.

Habmronenune 3eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl HCTOUHUKOB CBETA B LIENH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHDbI.

MexaHnueckrne BOJIHBI, YCIOBHsS HX pacrnpoctpaHeHus. llonmepeunsie u
IIPONOJBHBIE BOJHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHWsT W JUIMHA BOJIHBL.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)XCHHE, NPEIOMIICHUE, MHTephEepeHUUs U
nudpaxims.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAKOLIEN CPEBI.



DONEKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMAarHuTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
nosisipu3anus, naTepdepeHns u Audppakius.

[IIxana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3u U TeneBuacHusA. Paqnonokanms.

DJIEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpEeJIbl.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE INPUMEHEHUE: MY3bIKaJIbHBIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIbTPa3BYKOBasl THATHOCTHKA B TEXHUKE U MEJIULIMHE.

Jlemoncmpayuu.

OOpa3zoBaHue U pacpPOCTPAHEHUE MMONIEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JJUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmronenue otpakeHus U IpeoMIICHUS MEXaHUYECKIX BOJIH.

Hab6monenne nntepdepeHny U AUPpaKkui MEXaHHUYEeCKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHNE.

HaOntonenue cBsi3M T'POMKOCTM 3BYKa M BBICOTBI TOHAa C aMIUIUTYJIOM U
4acTOTON KoJeOaHuH.

HccnenoBanne  CBOMCTB  JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
pesioMJIeHUE, Moaspu3anus, qudpakius, uHTepdepeHus.

Oo6HapyxeHue nHGPAKPaACHOTO U YIbTPahUOIETOBOIO U3ITyUESHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxKmuKym.

W3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONIMHEHOE pacpPOCTPAHEHUE CBETAa B OJHOPOAHOU cpene. Jlyu cBera.
To4deuHbIld HCTOYHUK CBETA.

OTtpaxeHune cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3o0OpakeHuil B
iockoM 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npesnomieHuss. OTHOCUTENBHBIN NOKa3aTelNb npeaoMiieHus. [IocToSHCTBO 4acTOThI
CBETAa M COOTHOIICHHWE JUIMH BOJIH IIPU NEPEXOJEC MOHOXPOMATHUYECKOI'O CBETA
yepes rpaHully paszesa AByX ONTHYECKUX CPE.

Xon nydeit B mpuszme. [ucnepcusi cBera. CIoXHBIM cOoCTaB 0€I0TO CBETA.
IIBer.

[lonHoe BHyTpeHHEEe OoTpaxkeHHe. [IpenenpHbIi yroa MmojaHOro BHYTPEHHETO
OTPAKECHMUS.



Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTosiHUE M OINTUYECKas CHJa TOHKOW JMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHusl TOHKON c(epuyeckoil JTUH3BI OT €€ Te€OMETPHUH U OTHOCHUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

dopMyJia TOHKOH JIMH3bI. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

Xon Jsyya, mpOWEqUIero JUH3Y NOJA IPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontuyeckoil ocu. IlocTpoeHune u300pake€HUII TOYKM U OTpe3Ka MpsIMOM B
coOMparoIIKX U pacCenBarOLIUX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubdopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontmka. WHTepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMoOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. [Ipumepsl Knaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
IJIABHBIX ~MAaKCUMyMOB IIpM IIQJICHHH MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
NEPUCKOI, (oToamnmapaT, MUKPOCKOI, MPOEKUMOHHBIN ammapaT, MPOCBETICHHE
ONTHUKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npesioMIIeHNsI CBETA.

Habmonenne noaHOro BHyTpEeHHETro oTpakeHus. Mojienb cBeToBoa.

HccnenoBaHnne xXoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUIEIbHYIO
IJJACTUHY U MIPU3MY.

HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepenmm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

Habmronenue nudpakiuu cBera.

Nzydenne 1uppakiMOHHON pEIIETKH.

Habmonenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUYECHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

W3mepenne nokasaress npesioMIIEHNs CTEKIIA.



HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUSI OT BemiecTBa (Ha
IPUMEPE KUJKHUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JINH3.

[TomyuyeHue n300paXkeHusi B CUCTEME U3 MIIOCKOTO 3epKaia U JIMH3bI.

[TomyuyeHnue n300pakeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKONUYECKUX CUCTEM.

Hab6monenue nudpaximm, naTEpGEPEHIINHT U MTOISTPU3AIUN CBETA.

N3yuenue noyspusaiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yuenue nHTEpPEpeHIINM JIa3epHOT0 U3IIyYCHHS Ha IBYX IIEJIsX.

HabGnronenue nucnepcuu.

Hab6mronenue u uccnenoBanve qudpakiimOHHOTO CIIEKTPa.

N3Mepenue IMHbI CBETOBOUM BOJIHBI.

[TonyyeHue criekTpa U3Iy4YEHUs CBETOJMOAA MPU MOMOIIU TU(PAKIIMOHHON

PEIIETKMU.
Pasznen 6. OcHOBBI crielIHAJILHO TEOPUU OTHOCHTEIbHOCTH.
['panunbl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynaTsel

CIielIMaIbHOW TEOPUHU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. IIpeoOpa3zoBanus  JlopeHiia.
VYcnoue npuunHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHHE
BPEMEHU U COKpAIIECHUE JIMHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE MPOLECCHI: CITYTHUKOBBIE
MPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHII.

YueHndeckuii SKCIIEpUMEHT, JTabopaTOpHbIE PaOOTHI, MPAKTHKYM.

OnpeneneHue MMIYJbca W DHEPrUM  PEISTUBUCTCKUX 4YacTuil (IO
dboTorpadusiM TPEKOB 3apPSXKEHHBIX YACTUI] B MATHUTHOM T10JIE).

Pasznen 7. KBanToBasi ¢pusuka.

Tema 1. KopnycKynapno-60ano060ii Oyaausm.

PaBHOBecHOe TersioBoe H3MydeHHE (M3TydyeHHE a0COIOTHO YEPHOTO TENa).
3akou cmemieaud Buna. ' unore3a [linanka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dorordpdext. Onwitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» porosaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0 M a0COJIIOTHO OTpaXkarollyro moBepxHocTh). Ombitel I1. H.
JleOenena.



BousiHoBBIE cBOMCcTBA yacTul. Bomubl ne bpounns. /Inuna Bonnsl ne bpounisa u
pazMepsl o0JacTH JIOKalIWM3alMM JBUXKYyIIeiics dactuisl. KopmyckyssipHo-
BOJIHOBOM Tyanu3m. Ju@pakius 3JeKTPOHOB HAa KpUCTaIIax.

Crnenuguka nsmepenuil B Mukpomupe. COOTHOIIEHUSI HEONPEEIEHHOCTEN
['eitzendepra.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,

dboTosnemeHT, (HOTOMATYMK, TYHHETHHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOIUO/.

Hemoncmpauyuu.
®dotoaddekT Ha YCTaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanne 3akoHOB BHeMHET0 (poTodddekra.

HUccnenoBanne  3aBUCHUMOCTM  CONPOTHUBIICHUS  IMOJIYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.
Conneunas Oartapes.
Yuenuueckuii sxkcnepumenm, nadopamopusie padomel, npaKmMuKym.
HccnenoBanne Goropesncropa.
N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gororddexra.
HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YE€pPE3 CBETOAMO/I OT HAIIPSIIKEHUS.
Tema 2. ®usuka amoma.
OnbITEl MO HCCIEOBAHUIO CTpoeHus aroMa. [lmaHerapHass mojenb aroma
Pezepdopna.
[Toctynatel bopa. M3nyuenue u nornomieHrue (GOTOHOB MPH MEpexojie aToma
C OJTHOT'O YPOBHS SHEPTUU Ha APYTOM.
Bunsl cnexktpoB. CrieKTp ypOBHEH 3HEPIHH aTOMa BOAOPO/IA.
CrnoHTaHHOE U BBIHYKJIEHHOE U3TydeHue cBeta. Jlazep.
TexHu4eckre yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPAIbHBINI
aHaju3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.
Jlemoncmpayuu.
Mopuenb onsita Pesepdopra.
Habnronenue nuHeyaThIX CIEKTPOB.
YCTpONCTBO U IEUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHLL.
OnpeneneHue JJIMHbI BOJHBI JIA3€PHOTO U3JIyUYCHHUS.
Yuenuueckuii sxcnepumenm, nadopamopusie padomel, npaKmMuKym.
HaOmronenue nuHeRyaToro crekTpa.
HccnenoBanue crnekTpa pa3peXK€HHOr0 aTOMapHOTO BOJOPOJA U U3MEPEHUE
nocrosiHHor Punbepra.
Tema 3. Qu3zuka amomHo20 A0pa u 31EMEHMAPHLIX YACHUY,

Hyxmonnas monens sinpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucno sapa. M3oronsl.



PamnoaktuBHOCTh. Anb(a-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnaj. ['amma-u3mydeHue.

3aKkOH pPaJMOaKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TONBI B MPUPOJE.
CBOIICTBa MOHHU3UPYIOLIETO0 WU3ITy4YeHUs. BiMsHuME pagnMoOaKkTHUBHOCTH Ha IKUBbIC
opranu3Mbl. EctecTBeHHBIN (oH uzinydenus. Jozumerpus.

DHeprus CBS3M HYKJIOHOB B sifpe. Anepubie cwibl. Jlepext maccsr sipa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepuoie peaktopsl. [Ipobiemsr
YIPaBISIEMOTO TEPMOSIAEPHOTO CHHTE3a. OKOJOTHYECKHUE ACHEKTBI Pa3BUTHS
AJIEPHOM SHEPrETUKH.

Metozapl perucTpaliiy U UCCIEN0BAHUS AJIEMEHTAPHBIX YACTHLI.

OyHIaMEHTAIIbHBIE B3aMMOJECUCTBUA. bapuOHBI, ME30HBI H JICOTOHBI.
[IpencraBnenne o CrannapTHoi Moaenu. KBapk-TiitoOHHAs MOJENb aIpOHOB.

®usuka 3a npegenamu CtaHmapTHOW Mojenu. TéMHas Martepusi U TEMHas
DHEPIUsl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHn4eckre yCTpOUCTBA U TEXHOJOTUUYECKUE MPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHbIil peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHasl ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMUKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCHIOJIB30BAaHUEM JI03UMETPA.

N3yuenue normoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. DjieMeHTHI ACTPOHOMUM M ACTPOPU3HKH.

Otansl pa3BUTUA acTpoHomMuu. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS TPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Mertoael aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAST ACTPOHOMHMSI.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUKCHHUE.

ConneuHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoJiHLa U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CEKTpAJIbHBIA KIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOW MOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM NOCJIEAOBATEIBLHOCTA. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BoIonMU CoJiHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Muneunsiii [Iyte — Hama I'anmaktuka. I[lonoxkenue u aBwxkeHue CoyHUA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sAapax
raJaKkTUK.



Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3nydeHue.

Macimrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpobiieMbl aCTPOHOMHUM.

Yuenuueckue naonwoenus.

HabGmonenust 3B€3aHOr0 HebGa HEBOOPYKEHHBIM IJIa30M C HCIOIb30BAHHEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl ONpeAeNeHUs TOJI0KEHUsI HeOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ius CeBEepHOro Modylapuss U sSpKUe
3BE3/IbI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUICHUH.

Pu3nyecKuil NPaKTUKYM.

CrnocoObl u3MepeHus (pU3NYecKux BEIUYHMH C UCTIOJIb30BAHUEM AHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AGCONIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJINYHH.
OueHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHW, MCCIEJOBAaHWHA  3aBUCHMOCTEU
bu3nYeCKNX BEJIWYMH, TPOBEPKAa NPEMIOKEHHBIX THUIOTE3 (BbIOOp W3 pabdoT,
OMMCAaHHBIX B  TEMAaTUYECKHX  pa3eNiax  «YUYEHHYECKHH  AKCIIEpUMEHT,
n1abopaTopHbie pabOThI, TPAKTUKYM).

O0o01aronIee MOBTOPEHHUE.

OO6o00uIeHne U cUcTeMaTU3alus COepkKaHUsl pa3iesioB Kypca «MexaHukay,
«MonexynsipHast pu3uKa U TEPMOJUHAMUKAY, «DJIEKTpoauHaMuKay, «Konebanus
U BOJHBD», «OCHOBBI CHENHATLHOM TEOPUM OTHOCUTENbHOCTWY», «KBaHTOBas
¢duznka», «IIeMEHTHl aCTPOHOMHUU U aCTPOPHUIUKIY.

Pons ¢usuku u acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIbHOM M 3TUYECKOM cepax NesITeIbHOCTH YeJOBEKA, pOJib U MECTO (DPU3UKU
U aCTPOHOMHH B COBPEMEHHOI HAy4YHOU KapTHHE MUpPa, 3HAUCHUE OMHCATENIbHOM,
CUCTEeMATU3UPYIOUIeH, OOBSICHUTENPHOW UM  IPOTHOCTHYECKOW  (PYyHKIMIA
duznyeckoit Teopuu, poib GU3NUECKOl Teopuu B (POPMUPOBAHUU TPEICTABICHUN
0 (u3MYecKoil KapTUHE MUpPA, MECTO (U3NYECKON KApTUHBI MHUpa B OOIIEM pSAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPO/IE.

MexnpeaMeTHbIE CBSA3H.

NUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS C YUYETOM COJIEPKATEIbHBIX MEXKIIPEIMETHBIX CBS3EH C Kypcamu
MaTe€MaTUKH, OUOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusile nOHAMUS, C6A3AHHbBIE C U3YUEHUEM MENOO08 HAYUHO20
no3HanuA: SBICHHWE, Hay4yHbIA (pakT, rumoresa, usmyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOJIOJACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPUOOPHI, I pOBast 1adbopaTopusi.



Mamemamuka: pelieHUE CUCTEMBl YpaBHEHHWW. TpPUTrOHOMETpPUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. BEKTOpPBI M MX NMPOEKIMU HAa OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
ITpousBogHble 3neMeHTapHBIX (QyHkumid. [lpu3Haku nonoOusi TPEYroJIbHUKOB,
olpeziesIeHUE IUIOIAIH INIOCKUX (GUryp u oo0béma Tei.

Buonozus: >nexTpuueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JIBUKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PUCKHM TpPH MPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DIEKTPOMAarHUTHOE  3arpsA3HCHUE  OKPYXKAIOLIEH  cpensl,
yJIbTPa3BYKOBasl JMAarHOCTMKA B MEIHULHHE, OINTHYECKHE SBICHUA B JKUBOU
IIPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHMUS KPHUCTAUIMYECKON PEIIETKH, CHEKTPATbHBIN
aHaJIN3.

TI'eocpagua: MarHuTHBIE TIONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX  PYA,
dboToCchEMKA 36eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIEKTpOJIBUTATENb SIKOOM, reHepaTrop MEepeMEeHHOro TOKa, MHAYKLIHWOHHAs Medb,
JIMHUY DJIEKTpOIEpenay, dJIEKTPOABUTaTENb, pajgap, PaIHOIPUEMHUK, TEIEBU30D,
aHTeHHa, TtenegoH, CBY-meub, ynpTpa3ByKoBas JUarHOCTUKa B TEXHUKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CITy THUKOBbBIE
NPUEMHUKH, AI€pHAsi SHEPIreTUKA U SKOJIOTUYECKUE aCIIEKThI €€ Pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHLIE
PE3VJIbTATEHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMUS YyuyeOHoro mnpeaMera «Dusukay
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHOW BHYTPEHHEHW TMO3MIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IleCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMBITA JEATEIBHOCTH B IMPOLECCE pPEANM3alli OCHOBHBIX HANPABICHUUN
BOCIIUTATENBHOU IESITENLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYaroIIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOT0 00IIEeCTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX IPAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTh B CaMOYNpaBIEHHMH B 00pa3oBaTesIbHON
OpraHM3allly;

e YMEHHME B3aUMOJEHCTBOBATH C  COLMAIBHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHHTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKON UIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKCHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHHUS;

e CIIOCOOHOCTH OIEHWBATH CUTYAIUIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAyKe.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuHbIM chepam npodecCHOHATBHON e TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW U TEXHUKOW, yMEHHE COBepIaTh
OCO3HAHHBIA BBIOOP OymyIier mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPa30BaHUIO B
oOnactu (pU3MKHU Ha IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOTI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHUE TIJ100aTBHOIO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHWE UM OCYLIECTBICHUE ACHCTBUI B OKpPYXKAIOILIEH cpele Ha
OCHOBE 3HaHU LI€JIEW YCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHre OmNbITa AESATEIbHOCTH JKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 1O (PU3HKE.

HEHHOCTH HAYYHOI'O MIO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PHU3UIECKON HAYKHU;

OCO3HAaHHME IEHHOCTH HAy4YHOW AESTETbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4YeHUs: (PU3MKM OCYIIECTBISATh MPOEKTHYIO U HCCIEAOBATEIIbCKYIO
NEeSATEIbHOCTh MHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue JeicTBUA:

CaMOCTOSITeNIbHO ~ (OPMYJIMPOBAaTh M aKTyaJU3UpOBaTh  MpoOJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeNeNsaTh LUENH JEATEIbHOCTH, 33JaBaTh HapaMmMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbl ¢ YUETOM aHANIM3a UMEIOIIHNXCSA
MaTepHabHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTATOB LIENSAM, OLIEHUBATh PUCKU MOCIEACTBHMN NEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUA:

BJIa/IETh HAyYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJAaMHU
(bU3nYECKON HAYKH;



BIAJCTh  HaBBIKAMU  Y4YEOHO-HCCIENOBATEILCKOM W MPOEKTHOH
NEATeTLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3amad  (U3HIEeCKOTro
COJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOJOB MTO3HAHUS;

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JINYHBIX YICOHBIX
CUTyaIusiX, B TOM YHCJI€ TPHU CO3JaHHHM yYEeOHBIX MPOEKTOB B 00JACTH
(11)5637097 8

BBISIBJISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3aaady,
BBIIBUTATh THUMOTE3y € pelIeHus, HaxOAuTh apryMEHThl JiA
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pEIICHMS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUs 3aJaddl PE3yJIbTaThl,
KPUTHYECKH OILIEHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX yCJIOBHSIX;

CTaBUTh U (GOPMYyJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PU3HKHY;

JlaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIEHUBAThH MPHUOOPETEHHBIHN OIIBIT,
yMETh TMEPEHOCUTh 3HaHWs MO0 (HU3MKE B MPAKTUYECKYIO O0OIacTh
KU3ZHEICATSIbHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTeH;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIEC IOAXO/IbI M PEIICHNUS;
CTaBUTH MPOOIEMBI U 337a49H, Oy CKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

Pa6oTa ¢ unpopmaunmeii:

BJIa/IeTh HaBBIKAMHU MOJIydeHHUs MH(OpMaLUU (PU3NUIECKOTO COAEpPKAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHalKu3, CUCTEMATHU3AlMI0 M HHTEPHPETALMI0 MH(POPMALUUA PA3ITHUUYHBIX
BUJIOB U (hOPM NPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ CcoOJtoJlecHueM TpeOOBaHUN HPrOHOMMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHbIX (hopmarax c
y4€TOM Ha3HaueHus HUHGOpMAIMM M 1EJIeBOM ayJAuTOpUHU, BBIOUpas
ONTUMAJIbHYIO (JOPMY NPEJICTABIICHUS U BU3yaJlU3al1u.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:



OCYIIECTBIISATh OOIIEHWE Ha ypokax (HU3MKH W BO BHEYPOUHOUH
JESITENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CUTyalliidi ©W CMSAT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1aratb CBOIO TOUKY 3PEHHS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

MMOHMMAaTh W  HCHOJB30BaTh  MNPEUMYyLIECTBA  KOMAaHJHOW U
WHIUBUyJIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHUMATh LEJIHM COBMECTHOW JEATEIBbHOCTH, OPraHUu30BBIBATH U
KOOPJAWHUPOBATh JEHUCTBUA MO €€ JOCTHKECHUIO: COCTABJATH IUJIAH
JNEUCTBUH, paclpeessaTh POIM ¢ Y4ETOM MHEHUN YYaCTHUKOB, 0OCYK1aTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAay€CTBO CBOETr0 BKJAJa M Ka)XXJIOr0 yYaCTHHUKA KOMaHJIbl B
o01uii pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

MpeiaraTb HOBBIE NPOEKTHI, OLECHUBATh WJCH C IO3WLHU HOBU3HBIL,
OPHUTHHAIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTyaIusiX, TMPOSBIATH  TBOPYECTBO W BOOOpakeHHWE,  OBITh
VHHUIMATUBHBIM.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIICCTBJIATh ITO3HABATEIBHYIO JICATEILHOCTH B
obrmacti (UBMKM U ACTPOHOMHUHU, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopMyTUpOBaTh COOCTBEHHBIE 337a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHCHHS MPAKTHUECKOW PabOThl ¢ yYETOM HMEIONIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYaIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHHE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIULINA B 00JACTH
(GU3UKH, TIOCTOSHHO TOBBINIATH CBOM 00pa30BaTEIbHBIA W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYyalllsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJBTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEHICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX MpPU aHAIU3E PE3YJbTaTOB
JICATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M aAPryMEHTHI JPYIUX MpPU aHAIU3E PE3YJbTaTOB
JIESATCIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHNOKH.

B mporecce HoCTHXKEHHS JTMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS IMPOTPAMMBI 10
bu3uKe I ypOBHA CpeaHero oOmiero oOpa3oBaHuWs Yy  OOydYarOmUXCs

COBEPILIEHCTBYETCA AMOIIMOHAJIbHBIN UHTEJIEKT, peAnoararonmi
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUACTh HAMPABICHUS PA3BUTHs COOCTBEHHOM
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCA K
OMOIMOHAILHBIM W3MEHEHUSIM M TPOSBISATH THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIIOUAIOIIEH CTpEMIIEHHE K JOCTUXKEHUIO LIETTU
U ycrexy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOITMOHAILHOE
COCTOSIHME JPYTUX, YYHUTBIBATh €r0 TMPH OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIEHUSI C JPYTUMHU JIIOJAbMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOHQIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenus B 10 knacce npenMeTHbIe pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHHIA:

MOHMUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOHN, COUMAJIBbHOM U ATHYECKOM cdepax AesTeIbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOI HAay4YHOU KapTHHE MUPA,
3HAYEHUE ONMCATEIbHOW, CHUCTEMATH3UPYIOLIEH, OOBSICHUTENLHOU WU
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOpUM —  MEXAHHKH,
MOJIEKYJISIpHON (DUBUKH M TEPMOJUHAMUKH, POIb (U3UYECKOU TEOPUHU B
(dbopMHpPOBaHUY MTPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJeNed (Qu3nyeckux Ten u
MPOIIECCOB (SIBICHWI): WHEpIMaNIbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEpIOE TEJIO, MAaTepHaJIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOJHOE mTajeHue, alCOMOTHO ympyras jaedopmaius, aOCOTIOTHO
yIpyroe v abCOMIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICINIU Ta3a, KUJKOCTU
U TBEPAOro (KpUCTAIUIMYECKOIr0) Teja, UACalbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE JIEKTPUYECKOE TOJIE;

paznuyaTth ycioBus (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBICHITH MEXAaHWYECKHUE TIPOIECCHl W  SIBIICHHSI,
UCIIOJIb3YSI OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJIbI KHUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuies uisi CKOPOCTH M TMEpEeMEIEHUs,
3akoHbl HplOTOHaA, mNpUHIMO OTHOCUTENbHOCTH [anmmnes, 3aKkoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMITYyJIbCA U MEXAHUYECKON
OHEPTUHU, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTruH,
yCJIOBHSI paBHOBECUS TBEPAOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH (U3UUECKUX 3aKOHOB: MpeoOpazoBanwmii [ amuies, BTOporo
U TPEThero 3aKOoHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUSI HMMIyJbCa U
MEXaHHYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TSITOTEHHS;

aHAIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOJIb3YSI
ocHoBHble mToNOkeHUsT MKT u 3akoHbI MoOJIEKyJIApHOU (DU3MKK U
TepMOJUMHAMUKUA (CBA3b JABJEHUS HWJEAJBbHOIO Tra3a CO CpelHel
KUHETHYECKOW JHEPIUEN TEIUIOBOTO JBHXKEHHS W KOHLEHTPALIMEHW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEOHEW KHHETHYECKOU
DHEPIrUEN TEMIOBOTO ABWKECHHS €T0 YaCTHL, CBSI3b JTABICHUS UICATbHOTO
raza C KOHUEHTpPAaUHMEW MOJIEKYJl M €ro TEMIEpaTypol, YypaBHEHUE
MeunneneeBa—KianepoHna, MNepBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH



COXpAHEHUsI SHEPIHMM B TEIUIOBBIX IPOLIECCAX), MPU 3TOM HCIOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeipoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHMS, HCIOJIb3Ys
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJMHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsina, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO MOJIA, IPUHLMI CYINEPIO3UIUN IIEKTPUYECKUX
IIOJIEH, NIPU ATOM YKa3blBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)K€ IPAKTUYECKH BA)KHBIE COOTHOLIEHUA: 3aKOHbI OMa g ydacTka
UEeNM U JJId 3aMKHYTOM JJIEKTPUYECKOM Lienu, 3akoH J[xoyis—JIeHna,
npasuiia Kupxroda, 3akonsr apajes uist 31€KTpOIn3a);

OMUCHIBATh (PU3WYECKUE TPOLIECCHl U SBJICHHS, WCIOJb3Yys BEIMYUHBI:
IIEpEMEIICHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CWJIbI, [JaBJEHUE, IOTCHUHAIbHAs] DJHEPIUs, KUHETUYECKas
SHEprusi, MeXaHU4ecKas SHeprus, paboTa CHIbI, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIPYTOCTH, CHJIa TPEHHUs, MOILHOCT,
SHEprusl B3aUMOJCHCTBHUS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
HEprus ynpyroi gedopmaiuu MOpyKUHBL, KOJIMYECTBO TEIJIOTHI,
abcoyIoTHasI TeMIieparypa Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSA
SHEpPrusl HUACATBHOTO OJIHOATOMHOTO Tra3a, paboTa ueallbHOTO Tasa,
OTHOCHUTEJIbHAA BJIAXHOCTh Bo3nyxa, KIIJ waeambHOrOo TEIIOBOrO
JBUTATEIISA; AIEKTPUUYECKOE T0JIE, HAIPSKEHHOCTD 3JIEKTPUYECKOTO MOJIA,
HaINpspKEHHOCTh TOJISI TOYEYHOTO 3apsja WM 3apspKEHHOrO 1apa B
BAKYyME M B JUAJIEKTPUKE, IOTEHIMAN BJIEKTPOCTATHYECKOTO TOJI,
pPa3HOCTb  IOTEHIMAJIOB, JJEKTPOABIKYIIAs  CHja, CWia  TOKa,
HaIIpsDKEHWE, MOLIHOCTh TOKA, OJJIEKTpUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHUE yYacTKa LENH C IMOCIEIOBATEIbHBIM U
NapajuleNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI IIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHUS  (U3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE JBWKEHHE, TEIUIOBOE JBIIKCHHME YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBMKEHUE, AUPPy3Hs, HCIapeHHe,
KHUIICHUE U KOHJEHCAUWs, IUIaBJICHUE U KPUCTAJUIM3ALUsl, HAlIPaBICHHOCTb
TEIUIONEpEAauM, JIEKTPU3ALHNS TeJl, SKBUIIOTEHIIMAIBLHOCTD ITOBEPXHOCTH
3apsKEHHOTO ITPOBOAHUKA,

IPOBOANUTDH MCCIEA0BAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BETUYMHBI OT
IpPYyroi C  HUCIOJB30BAaHWEM  MPSAMBIX  U3MEPEHHH, TIIpU  3TOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHPOBATH PE3YyJbTaThl MOJIYyYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BUAEC TIpapuKoB C YU4ETOM



aOCOMIIOTHBIX MOTPEUTHOCTEN NU3MEPEHHI, IeNaTh BHIBOABI MO pe3yabTaTaM
UCCIIEIOBAHMS;

IPOBOAUTH KOCBEHHbIE M3MEpPEHHUs (U3HUECKUX BEIMYUH, NPU ITOM
BBIOMPATh ONTUMAJIbHBI METOA M3MEpPEHUs, OLIEHUBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIEC MOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHONW THIOTE3bl: TIAHUPOBATh
HKCIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
NOJyYeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTaTyce MpeaIoKeHHOM
TUIIOTE3bI;

coOumo1aTh npaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeI0BaHMMA
B paMKax yd4eOHOro »HKCIEpPHMEHTa, MpakTUKymMma U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYAOBAHUS;

pemath pacy€THblEe 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOI
¢uznyecKkoil MoJeNbI0: HA OCHOBAaHUM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/ayw,
OPUMEHATh  (OPMyJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
¢u3nUeckux TEeopui MpH MCIOJIB30BAHUM MAaTEeMaTHYECKUX METO/I0B
peleHus 3a1a4, IPOBOJUTh pacuéThl HA OCHOBAaHUU MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbl PELICHUS C
y4€TOM MOTYUYCHHBIX PE3YJIbTaTOB;

pelaTh KauyeCTBEHHBIE 3ajlauu, TpeOyrolue MPUMEHEHUs 3HAHUU U3
pa3HbIX pa3/eioB Kypca (U3MKH, a TAK)KE UHTETPalluy 3HAHUW U3 JAPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTpAaUBaTh JIOTUYECKYIO
LENOYKY PacCyKICHUI C ONOPOI Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA Uil OOBSCHEHHS OCHOBHBIX
HNPUHIUIIOB PabOThl U3MEPUTENLHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
U TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH NPUMEPHl BKJIAJa POCCHMCKUX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPY>KAIOIIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHATM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBOM U MPOU3BOJICTBEHHOM
JIESITEIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUH O PAllMOHATIEHOM
IPUPOAOIOIL30BaHUN, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JTOCTHKCHHUN
HAyKM ¥ TEXHOJIOTMH [UIsS JalbHEHMIIEero pa3BUTHS YeJIOBEYECKOTO
00I11eCTBa;



OPUMEHATh pa3jMyHble CocoObl paboThl ¢ MH(OpMAaIHe (PU3NIECKOTO
CONIEpP)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, MPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUM JJI TIOHCKa, MEepepadOTKU U TpPEAbsABICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMAaLIUHU, CTPYKTYPHUPOBAHUS M MHTEPIPETAIIUU
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJIy4YaeMyl0  HMHQPOpPMAIMI0 U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

IPOSIBIISTD OpraHu3allMOHHBIE u NO3HABATEIbHbIE YMEHUS
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIlecce
BBITIOJTHEHMSI IPOCKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B Tpymme C HUCHOJIHEHHWEM Pa3JIMYHBIX COLHUAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPyHIbl, PAlIMOHAIBHO PACIIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJeKBATHO OIICHUBATh BKIJIAJ KaXJOrO U3
Y4aCTHUKOB TPYMIIbl B pELICHUE paccCMaTpUBaeMoil MpoOIeMbl;

IPOSIBISATE MOTUBAIUIO K Oyaymiei nmpodeccuoHanbHOM AeSITEIbHOCTU IO
CHENHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 Knacce mpenMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

NOHMMATh POJb (PU3MKK B  DKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIHOW M 3TUYECKON cepax AeATeIbHOCTU YEJIOBEKa, POJb U MECTO
Gu3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, pOJib aCTPOHOMUHU B
OPAKTHUYECKON  JIEATENIbHOCTH 4YellOBeKa M  JaJbHEWIIEM Hay4dHO-
TEXHUUYECKOM Pa3BUTUH, 3HAYCHHUE ONMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIILHOM U TMPOTHOCTHYECKON (YHKIUN (Pu3nueckoil Teopum —
AIIEKTPOJIMHAMUKH, CHEIHATIbHON TEOPUU OTHOCUTEIHHOCTH, KBAaHTOBOU
¢uzuky, posb (HU3MUECKON Teopur B (GOPMUPOBAHUU MPEACTABICHUI O
duznyeckoil kapTuHe MUpPA, MECTO (PU3NUECKON KapTHUHBI MUpPa B 00ILEM
PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUIN O PUPO/IE;
pasznuyath YCJIOBHMSI INPUMEHMMOCTH MoAeled (QU3NYECKUX Tl WU
MPOIIECCOB  (SIBJICHUIM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOaHUs, MAaTeMaTUYECKUI MAsTHUK,
UJCATBHBIA TMPYKUHHBIA MasTHUK, FapMOHMYECKHE BOJHBI, H€aJbHBIN
K0J1e0aTENIbHBIN KOHTYp, TOHKAs JIMH3a, MOJIEIEN aTOMa, aTOMHOTO si7pa U
KBAaHTOBOM MO/ICJIM CBETA;

pa3nuuaTh yCJIOBUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, NTOHUMATh BCEOOIIMN XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrPaHMYEHHOCTb UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJIb3YSl OCHOBHBIE IIOJOKE€HUS M 3aKOHBl JJIEKTPOJMHAMUKH U
CHEUUAaJIbHOM  TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXPaHEHMS
AIEKTPUYECKOro  3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMArHUTHOM  WHAyKOWW, 1paBwio Jlenma, cBa3p  IJC
CAMOMHAYKIIMM B DJJIEMEHTE JJIEKTPUYECKOW LENH CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKA,  IOCTYJATbl  CHEUUAIbHOM  TEOpPUH
OTHOCHUTEIBLHOCTH DUHIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHHUSI, UCIIOJIb3YSI
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dororddekra, mepBelidi UM BTOpOM mocTynatel bopa, mpuHLIHUI
COOTHOIIEHUST HeomnpenenéHHocte ['eiizenOepra, 3akOHbI COXPAHEHUS
3apsiA0BOTO M MACCOBOTO YMCEN U DHEPTHUM B ANEPHBIX PEAKIUAX, 3aKOH
PaIoaKTUBHOIO paciiajia);

OTHMCHIBaTh (PU3MUECKHE TPOIECChl W SIBICHUS, HWCIOJB3Ysl BEIMYWHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IMOJISL, MOTEHIMAT 3JEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHUUATOB, AJIEKTPOABIWKYINAS CHJIA, WHIYKLIMS
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia Awmriepa, UHAYKTUBHOCTb,
AIEKTPOABMKYIIAsl CUJa CAMOMHIYKLHMH, SHEPrusi MArHUTHOTO MOJIA
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs SHEPrus,
SHEpPrusi TMOKOs CBOOOJHOM 4YaCTHUIIBI, PHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBO€ YHCIIO U 3apsl AIpa, JHEPTHUSI CBA3U SApa;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHWs  (U3MUECKUX  SIBJICHUIL:
AIIEKTPOMATrHUTHAS UHTYKLUS, CAMOUHYKIIKS, PE30HAHC, UHTEPPEPEHITUS
BOJIH, Ju(dpakuus, [AUCIIEpCHs, TIOJHOE BHYTPEHHEE OTpa)KEHUE,
dorornekrpuueckuii ddpdext (porodrddext), anpda- m Oera-pacmaisl
a5ep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOIO
aHaju3a 1 paOoThI Jia3epa,;

ONpPEACNISITh HANpPaBICHUE WHAYKIMU MArHUTHOTO TOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKEeHNE, CO3/IaBAEMOE TUIOCKUM 3€pKAJIOM, TOHKOM JTMH30M,
Y PACCUUTBIBATH €T0 XAPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATAlOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ¢ OOBICHEHHS  (PU3WYECKUX  MPOIECCOB,
IPOUCXOMSIINUX B 3BE3[aX, B 3BE3AHBIX CUCTEMAX, B MEKIaJlaKTUYECKON
cpeze; ABWKEHMs HeOSCHBIX Tell, PBOJIIONNH 3BE31 U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHWE 3aBUCHUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYUYEHHOM 3aBHCHUMOCTH



¢uznyeckux BENMYUH B BHIE TIpadukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIEIOBAHNS;

IPOBOJUTHh KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEJIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEpPEHUs, OLIEHUBATh AOCONIIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEITI0KEHHON TMIOTE3bl: MIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
IIOJIyYCHHBIE pe3yJbTaTbl M J€JaTh BBIBOJ O CTaTyce NPEIJIOKEHHON
TUIIOTE3B;

ONMCHIBATh METO/IbI MOJYUYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHU;
co0roAaTh mpaBuiia 0€30MacHOro TpyAa MPH MPOBEACHUN HCCIIETOBAHUIMA
B paMKax ydeOHOro »HKCIEpPHMMEHTa, IpakTUKyma U  y4eOHo-
UCCJIEIOBATEIBCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPHUTENIbHBIX YCTPOUCTB U J1a0OPAaTOPHOTO 0OOPYI0BAHMS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢u3znyeckoil MOJENpl0: HAa OCHOBAHMM aHajW3a YCJIOBHS BBIOMPATH
¢usznueckue MOJENH, OTBEYarolMe TpeOOBaHUIM 3a/layd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJIaThl (PU3NYECKUX TEOPUN
OpU HUCIOJb30BAHWM MAaTEMaTHYECKMX METOAOB pEIICHHs  3ajad,
IPOBOJUTH PAcU€Thl HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEHICHUS C YUETOM MOITYUYEHHBIX
pe3yIbTaTOB;

pelaTh KayeCTBEHHbIE 33a7aud, TpeOyIoIue NPUMEHEHUs 3HaHUM U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAUBATH JIOTMYECKYIO
LIEMIOYKY PACCyKJICHHUU C ONIOPOM Ha U3yUYCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NUECKUe SBJICHHUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJOTMYECKHUX IIPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUMCKMX WU 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBAThH MOCJEICTBUS OBITOBOI M MPOU3BOJACTBEHHON
NESATEIIBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMH MPOLIECCAMHU, C
MO3UIIMHI IKOJIOTHUECKON O€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
IIPUPOOIOIB30BAHUH, & TAKXKE Pa3yMHOM HCIIOJIb30BAHUM JTOCTHKCHUN



HAYKH M TEXHOJOTMH Ui JaJbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

OPUMEHATh pa3jMyHble COcoObl paboThl ¢ MH(OpMAaIHe (PUIUIECKOTO
COJepaHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUH, PU 3TOM HCHOJb30BATh COBPEMEHHBbIE MH()OPMALMOHHBIE
TEXHOJOTHM I TIOHMCKa, TepepaboTKU M NpPEabsSBICHHUS ydeOHOU WU
HAYYHO-MOMYJISIPHON HH(OpMaLMU, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHPOpMAIIMU, TOJNYYEHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJIy4YaeMyr  HWHQPOpPMAIIMI0O W  OICHWBAaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OpPMaLIUU;

IPOSIBIISATH OpraHHu3aIOHHbIE u MO3HABaTENIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHWM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pa3jIMYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIbl, PAMOHATBFHO PACIpEeAesiTh ACITeIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsX, aJ€KBATHO OIICHUBATHh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIHI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

HPOSIBJISATh MOTUBAIMIO K Oyayiiel npodeccuoHambHOM AesITeIbHOCTH MO
CHEIHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoabnbie IIpakTnueckue
n/n NporpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. HAYYHBIM METO/I ITO3HAHUSI TPUPO/IbI
1.1 Hayunblii MeTO1 TO3HAHUS TPUPOJIBI 6 bubmorexa [IOK
' Y A PHpoa https://m.edsoo.ru/f16b68d7
Nroro no pazgeny 6
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinematuia 10 ! https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
2.2 Hlusamica 10 https://m.edsoo.ru/f16b68d7
n but6mmoreka [IOK
2. 1
3 Cratika TBEpAOro TCNA > https://m.edsoo.ru/f16b68d7
bubmunoreka LIOK
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1 hitps://m.cdsoo.rw/f16b68d7
Hroro no pazneny 35

Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKON TEOPUU 15 1 bubmorexa HOK

' YIAp P https://m.edsoo.ru/f16b68d7
3.2 Tepmonunamuka. TennoBbsie MalIMHbI 20 1 ngg;gf:;;grou}; 6b68d7
33 ArperatHble coOCTOsIHUS BenlecTBa. Da3oBbie 14 1 bubmmoreka [JOK
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11 KJIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NMPorpamMmbl Bcero o0pa3zoBaTejibHbIE
padoThI padoTshI
pecypchbl
Paznen 1. JIEKTPOJIUMHAMUKA
bubmunoreka LIOK
L1 MarmutHoe e 14 https://m.edsoo.ru/39859¢f1
bubmunoreka LIOK
1.2 6) 13 1
FICKTPOMATHHTHA HHAYKIHA https://m.eds00.ru/39859¢f1
Nroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA 1 BOJIHbI
2.1 Mexannueckue Kojie0aHus 10 bubmorexa OK
https://m.eds00.ru/39859¢f1
bu6mmoreka [IOK
2.2 1
DJEeKTpOMarHUTHBIE KOJIeOaHUs 5 hitps://m.cdsoo.ru/39859¢f1
)3 MexaHu4ecKHe U AIEKTPOMAarHUTHBIC 10 1 bu6nuoreka [IOK
' BOJIHBI https://m.eds00.ru/39859¢f1
but6mmoreka [IOK
2.4 0] 25 1
frriKa https://m.eds00.ru/39859¢f1
Nroro no pazgeny 60

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosel CTO

5

1

but6mmoreka [IOK
https://m.eds00.ru/39859¢f1

Nroro no pazgeny
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Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 KoprnyckyasapHO-BOIHOBOH Ayalu3m 15 bubmorexa [IOK
' PIYCKYIAp y https://m.eds00.ru/39859¢f1
bubmunoreka LIOK
4.2 (0))
H3HKa aToMa > https://m.edsoo.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIAPa U AIEMEHTapHbBIX 5 bubnmnoreka [JOK
' YacTHIl https://m.eds00.ru/39859¢f1
Nroro no pazgeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bu6mmoreka [IOK
5.1 DJeMeHTHl aCTPOHOMUU U aCTPOPHUIUKU 12 hitps-//m.cdsoo.rw/39859%f1
Nroro no pazgeny 12
Pasnea 6. PU3HUYECKHAN MPAKTUKYM
N bu6mmoreka [IOK
6.1 DuU3NYECKUN IPAKTUKYM 16 16 hitps://m.cdsoo.ru/39859¢f1
Hroro no pazneny 16
Pazgen 7. OBOBIIAIOIEE ITIOBTOPEHUE
Cucremaru3zaius u 00001eHne
71 IIPEAMETHOTO COAEPKAHMS U OIIbITa 15 bu6nuorexa [IOK
' JeSITeIbHOCTH, TIPUOOPETEHHOTO TPH https://m.edso00.ru/39859f1
u3ydeHnn kypca ¢pusuku 10 — 11 kmaccon
Nroro no pazgeny 15
bubmunoreka LIOK
P 10
C3CPBIHOE BpEMA https://m.edsoo.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne undgposbie
Tema ypoxka Kontpoabnbie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 dwuszuka — pyHIaMeHTaIbHAS HayKa O TIPUPOJIE 1 bubmnorera IOK
Y 4 pup https://m.edsoo.ru/1beef346
5 Hayunslii MeTO/ IO3HAHUS U METOABI 1 bubnuoreka [IOK
UCCIIeIOBaHUS (PU3NYCCKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCIepUMEHT U TeOpHs B IPOLIECCE MTO3HAHUS
bu6mmoreka [IOK
3 npupoel. Habmomenre u SKCIepuMeHT B 1
https://m.edsoo.ru/34c49931
¢busuke
bubanorexa [HOK
4 Crioco06s1 n3mMepeHus: GU3NIEeCKUX BEIIMUNH 1 1
https://m.edsoo.ru/ca2def03
5 AOCOII0THAS M OTHOCUTENIbHAS TOIPEIITHOCTH 1 bubmmoreka [JOK
M3MEPEHUH (PU3NMUECKUX BEIMYNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHON | bubmmoreka [IOK
HAy4YHOM KapTUHBI MUPA, B TPAKTUYECKOU https://m.edsoo.ru/eabbded1
NEeITEIbHOCTH JTIOIEH
Mexanuyeckoe apuxeHue. Cucrema oTcuera.
Bbu6nuoreka [JOK
7 OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUS. 1
https://m.edsoo.ru/e9a52{02
[Tpsimast u oOpaTHas 3aa4u MEXaHUKH
Paaunyc-BekTop MarepraibHON TOYKH, €TO
8 MPOEKIMU Ha OcH KoopauHaT. Tpaekropus 1 bubmmorexa [OK
P P P pHA. https://m.edsoo0.ru/30a108a5
[Tepememienue. Ckopocts. X nmpoekuuu Ha
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OCH KOOpJIMHAT

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE.

bu6mmorexa [IOK

9 ['paduueckoe onrcanre paBHOMEPHOTO
pad . P p https://m.edsoo.ru/89ba7190
MPSIMOJIMHENHOTO ABUKEHUS
10 CnoxxeHue nepeMereHnii U CKOpOCTeM. bubmmoreka [JOK
Pemrenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBuxeHre. MrHoBeHHas
11 cKopocTb. Y ckopeHnue. [IpsamonnneiitHoe bubmmorexa OK
p ' p P https://m.eds00.ru/a99549a7
JBH>KEHUE C IOCTOSHHBIM YCKOPEHUEM
12 I'paduueckoe onucaHue MpsIMOIMHEHHOTO bubnuoreka [IOK
JABUKEHUS C IIOCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOoaHoe majieHue. Y CKopeHue CBOOOTHOTO
bu6mmoreka [IOK
13 najieHusl. 3aBUCUMOCTh KOOPAUHAT, CKOPOCTH,
https://m.edsoo.ru/f738109¢c
YCKOpPEHUS OT BpEMEHU U UX TpaduKu
14 JIBu>keHue Tena, OpOILIeHHOTO MO/ YIJIOM K bubmmoreka [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npuxxenue. [[Buxenue no
15 OKPY’KHOCTH. YTJIOBas U JINHENHHAs! CKOPOCTb. bubmmoreka [IOK
[Tepuon u yacrora. LleHTpOoCTpEMHUTENIBHOE U https://m.edsoo.ru/33196fbe
MOJTHOE YCKOPEHHUE
Bbu6nuoreka [JOK
16 KonTponpnas pabora o Teme "Kunematuka"
P P https://m.edsoo.ru/1242£32¢
IlepBbiif 3akoH Hprorona. MHepunanbHabie
R bubmuorexa [JOK
17 cucTeMbl OTCYETA. [IpUHIUI OTHOCUTENBHOCTH
B https://m.edsoo.ru/5a9e4a64
lNanunes. HennepuumanbHble CHCTEMBI OTCUETA
18 Cuna. PaBHoelicTBy0Mas cuna. Bropoit bubanorexa [HOK
3akoH Herotona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiicteue ten. Tpernit 3akon HeroToHa bu6mmoreka [IOK
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https://m.edsoo.ru/57dbas505

20 [TpuHumn cynepnosunuu cuil. Pemenue 3agau bubmmoreka [IOK
Ha MpUMEHEHHE 3aK0HOB HbroToHa https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJICHTHOCTH T'PABUTAIIMOHHON U bubmmorexa [OK
. p . https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
” Cuiia TSHKeCTH U yCKOPEHHE CBOOOHOTO bubanorexa [HOK
MaJCHUs https://m.eds00.1ru/22757f26
JIBrokeHre HeOECHBIX Te U UX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmorexa OK
Y Y P https://m.edsoo.ru/1 1abfa0a
KOCMHUYECKasi CKOpoCcTh. 3akoHbl Keriepa
Bbu6nuoreka [JOK
24 Cuna octH. 3akoH ['yka. Bec tena
HI1a YIIPYTOCTH. JaKOH & YK et https://m.edsoo.ru/0ae2cd84
Cuna tpenust. [Ipupoaa v BUABI CUI TPEHUS. bubanorexa [HOK
25 JIBr>KeHUE B )KUIKOCTHU U Ta3e C YYETOM CHJIbI https://m.edsoo.ru/1fa86499
COIIPOTHUBIICHUS CPEIbI https://m.eds00.1ru/2cb29676
2 Jasnenue. I'napocraruueckoe JaBieHUE. bubnuoreka [IOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bu6mmoreka [IOK
AoGcomotHO TBepaoe Teno. [locTynarensHoe U
27 BpalaTeIbHOE JBUKEHHUE TBEPIOTO Tesla bubmorexa [TOK
pat A pA https://m.edsoo.ru/2b95d57¢
73 MOMEHT CUJIbI OTHOCUTENIBHO OCH BPAIllCHUS. bubanorexa [HOK
IInedo cuibl https://m.eds0o0.ru/653d3459
CrnoxkeHue CHI, IPHIIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TsKecTu Tena. Y ClnoBUs bubmorexa [TOK
¥ p ) https://m.edsoo.ru/9aa79a7d
paBHOBecCHsI TBEPIOTO Teja. Buasl paBHOBECHs
30 Pemrenue 3agau bubmorexa LOK

https://m.edsoo.ru/dc1caacQ
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KonrtponsHas padora o teme "/lunamuka.

Bbu6nuoreka [JOK

31
Cratuka TBepaoro tena'" https://m.edsoo.ru/9f5a574c¢
NMiynec MaTepualbHONW TOYKHU, CUCTEMBI
0 MaTepHuaibHbIX TOYeK. LIeHTp Macc cucreMsl bubnuoreka [IOK
MaTepHalbHBIX TOUEK. Teopema O JBUKEHUH https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
NMnynbec cuibl 1 13MEHEHUE UMITYJIbCA TENA.
33 3aKoH coxpaHEeHUs UMITyJIbca. PeakTuBHOE bubmmorexa [OK
P 4 ' https://m.edsoo.ru/13f0a221
JBUYKEHUE
MOMEHT UMITyJIbCa MAaTEPUATBLHON TOUKH.
bu6mmoreka [IOK
34 [IpencraBnenue o COXpaHEHUM MOMEHTA
https://m.edsoo.ru/d6532¢b9
HMITYJIbCa B HEHTPAIBbHBIX MOJISAX
bu6mmoreka [IOK
35 Pemrenue 3agau
https://m.edsoo.ru/f7706d63
PaGota cunbl Ha MajJOM U HA KOHEUHOM
Bbu6nuoreka [JOK
36 nepemenieHuu. [ 'paduueckoe mpeacTaBIeHe
https://m.eds00.1ru/913974c7
paboThl cuiIbl. MOITHOCTE CHIIBI
Kunernueckas sueprus. Teopema 00
. bubmuorexa [JOK
37 W3MEHEHUU KMHETUYECKON YHEPTUHN
. https://m.edsoo.ru/9a5e2e74
MaTepuaibHON TOUKH
[ToTeHumanbHble U HETIOTEHUUATBHBIE CHUIIBI.
38 ITorenmnuansuas 3ueprust. Bropas buGnnorexa LIOK
pritst P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMuueckast CKOpocTb. CBs3b pabOTHI
39 HETMOTEHI[UAJIBHBIX CUJI C U3MEHEHUEM bubmuorexa [JOK
MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUsI MEXaHUYECKON IHEPTUn
40 VYrpyrue v Heynpyrue CTOJIKHOBEHUS. bubmuorexa [JOK
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VYpaBHenue bepryium ais ueabHOM
KUIKOCTU

https://m.edsoo.ru/f30f43b6

KonTponpHas pabota o Teme "3aKOHbI

bubmmoreka [IOK

H COXpaHEHUs B MeXaHuke" https://m.edsoo.ru/474e7c4a
Pa3BuTue npenacraBieHuii 0 Ipupoie TEIIOTHI.

42 Ocnosnble nonoxxeruss MKT. uddysus. bubmorexa HOK
BpOyHOBCKOE ABIBKEHHE https://m.edsoo.ru/b0ad4445f
CrtpoeHnue ra3000pa3HbIX, KUIKUX U TBEPIBIX

43 TeJl. XapakTep ABMKEHUS U B3aUMOICHCTBUS buGnnorexa LIOK

https://m.edsoo.ru/c44d02e2
YaCcTHUII BEUIECTBA

44 Macca u pazmepsl MOJIEKYIT (ATOMOB). bubmmoreka [JOK
KonunuectBo BemectBa. [loctosinnass ABoraapo https://m.edsoo.ru/c5b72ab7

45 Temneparypa. TemnoBoe paBHoBecue. [lkana bubanorexa HOK
enscus https://m.eds00.ru/0070d493

bubmuorexa [JOK

46 Pemterme sagas https://m.edsof)_.lru/ 1531abas

. bubmuorexa [JOK

47 Wneanbupiii ra3. 'a3oBbIe 3aKOHEBI hitps://m.c dsogru 1deb2367

43 VYpaBuenue Menpaeneesa-Knaneripona. bubmuorexa [JOK
Pemenue 3agau https://m.edsoo.ru/8d12¢328

bubmuorexa [JOK

49 AOcoimoTHas TemriepaTypa. 3akoH JlampToHa hitps://m.c dsogru 114e02d1f

50 M3onporiecchl B ueaabHOM rase ¢ Bbu6nuoreka [JOK
IOCTOSIHHBIM KOJIMUECTBOM BeEIlECTBA https://m.edsoo.ru/68878d51

51 I'paduueckoe mpecTaBIeHUE N30MPOLIECCOB: bubmmoreka [IOK
M30TepMa, U30X0pa, n30oapa https://m.edsoo.ru/1344327b

52 OcnoBHoe ypaBHenne MKT bubmorexa HOK

https://m.edsoo.ru/c8094721
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Bbu6nuoreka [JOK

>3 Pemterme sagas https://m.edso0o.ru/10265a05
CBs13b a0COMIOTHOM TEMIIEPATYPBI

54 TepMoz[HHaMI/iquKoﬁ CI/\I’CTGMI)I CO CpeaHeHn hitps://m.cdsoo.ru/c38af873
KMHETUYECKOM SHEpruel nocTynareabHOro
TEIJIOBOTO ABM)KEHUS €€ 4acTHIl

55 O06o001IeHre U cCUCTeMaTH3aIisl 3HAaHUH 110 bubmuorexa [JOK
teme "OcHoBbl MKT" https://m.edsoo.ru/09d12£d8

" " bubmmoreka [JOK

56 KonrponsHas padora no teme "OcHoBsl MKT hitps://m.edsoo.rw/1 3adads9
TepmonuHamuueckasi cucTeMa. 3a/laHue
BHEIIHUX ycyioBui Ui T/ cucreMsl.

57 BremHue v BHyTpeHHHE TapaMeTpBbl. bubmmoreka [JOK
[Tapametpsl T/] cuctemsbl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.

58 CamonpousBoiibHas penakcarus T/ cuctembl bubmorexa [TOK

https://m.edsoo.ru/8ec51210
K TEIJIOBOMY PaBHOBECHIO

59 Mogenp neanbHOro ra3a B TEpMOJANHAMUKE. bubanorexa [HOK
VYcnoBus TpUMEHUMOCTH 3TOM MOJEIHU https://m.edso0.1ru/29355001

60 VYpaBuenue Menpaeneera-Knanelipona u bubanorexa [HOK
BBIPAYKEHHE 11 BHYTPEHHEU SHEPTrUn https://m.edsoo.ru/bal178d0
BeIpaxeHnue 111 BHyTpEHHEN SHEPTUU

61 OJIHOATOMHOT'O HJI€AJILHOTO Ta3a. Bbu6nmuoreka [JOK
KBasucrarnueckue u HecTaTH4ECKUE https://m.edsoo.ru/acScacl5
MIPOLIECCHI

Bbu6nmuoreka [JOK

62 DneMeHTapHas paboTa B TEPMOJIMHAMUKE.

https://m.edsoo.ru/741d5738
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Brruncnenue paboTsI 1o rpaduky mpoiecca Ha
pV-nuarpamme

Termnonepenaya Kak crocod M3MEHEHUS

bu6mmorexa [IOK

63 5 T 0
BHyTpeHHeH oneprii T/1 crerembr oes3 https://m.edsoo.ru/3d734561
COBEpILICHHSI pabOThI
64 KonBek1iusi, TEI0MpOBOIHOCTD, U3Ty4YCHUE bubmmorexa [OK
HH POBOA » IBIY https://m.edsoo.ru/157b54cd
KomnuectBo Tennotsl. TemmoéMKOCTh Tena.
65 VY enbHas U MOISIpHAs TEIUIOEMKOCTH bubanorexa [HOK
BEILIECTBA. Y IeTIbHAS TEIJIOTA CTOPAHUS https://m.edsoo.ru/7ba67355
TOILIUBA
66 Pacuér konmyecTBa TEMIOTHI IPU bubmuorexa [JOK
Tenjonepenayde https://m.edsoo.ru/1db5ad4e
67 [Tonstue 06 aquabatHom npouecce. [lepBorit bubmmoreka [JOK
3aKOH TEPMOJUHAMUKHU https://m.edsoo.ru/d8098824
68 KomnmdaecTBo TermnoThl u paboTa Kak Mepbl bubanorexa HOK
M3MEHEHUs BHyTpeHHel sHeprun TJI cuctemsl https://m.edsoo.ru/b047alcd
BTopoii 3ak0H TepMOIMHAMUKY 151
bu6mmorexa [IOK
69 PaBHOBECHBIX U HEPABHOBECHBIX MTPOLIECCOB.
https://m.edsoo.ru/c6f4f464
HeoOpaTuMocTh IPpUPOTHBIX TPOIIECCOB
bu6mmoreka [IOK
70 [Tpuniune! gerictBus Ter1oBbix MamuH. KI1
pHi a A https://m.edsoo.ru/2¢945513
bu6mmoreka [IOK
71 MakcumansHoe 3nauenue KI1/I. Iukn Kapuo
MMAIIEHOE SHAACHH A Hun pH https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
72 P
CHICHHE a1t https://m.edsoo.ru/b3efal8b
7 DKOJIOTHYECKHUE aCEKThl UCIIOJIb30BaHUS bubanorexa [HOK

TEIUIOBBIX ABHUrarelei. TemioBoe 3arps3HEHNE

https://m.edsoo.ru/9867aaa’7
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OKpYKaroIEe Cpebl

74 Pemenue 3anau bubmorexa HOK
https://m.edsoo.ru/c8c70432
75 O06o001IeHre U cCUucTeMaTH3aIisl 3HAaHUH 110 bubmuorexa [JOK
teme "Tepmoaunamuka. TemioBbie MamnHb" https://m.edso0o.ru/28d62b3f
76 KontponbHas padoTa mo teme bubnnorexa HOK
"Tepmonunamuka. TenaoBeie MalIMHbI" https://m.edsoo.ru/1b6e26¢5
[TapoobpazoBanue u koHaeHcanus. Vicnapenue
77 Y KUIEHUE. Y IeJIbHas TeIoTa buommorexa HOK
e https://m.eds00.ru/618e¢6777
mapooOpa3oBaHus
Hacebiiennbie 1 HEHACHIIICHHBIE MAPHI.
KauectBeHHast 3aBUCUMOCTH TUIOTHOCTH U
JABJICHUS HACBIIIEHHOTO Mapa OT
78 TEMIIepaTypbl, UX HGSaBI/ICI/III\)/IOCTL oT 00Béma buommorexa HOK
PaTypHL, https://m.edsoo.ru/f5¢17d02
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPaTyphbl KUTIEHUS OT JAaBJICHUS B
KHUAKOCTU
79 Brnaxxnocts Bo3myxa. AGCOTIOTHAS U bubmmoreka [IOK
OTHOCHUTEJIbHASL BJIAXKHOCTh https://m.edsoo.ru/30ebbb79
Bbu6nmuoreka [JOK
80 Pemenue 3anau
A https://m.edsoo.ru/18e95f3
81 TBépnoe teno. Kpucrammmaeckue u amophHbIe bubmmoreka [JOK
Tena. AHU30TPONUS CBOMCTB KPUCTAIIIIOB https://m.edsoo.ru/20a88a03
2 [InaBnenue u KpucTauM3amnus. Y 1eabHast bubanorexa [HOK
teruiora TiaBneHus. Cyomumanus https://m.edsoo.ru/6ee91e9f
Hedbopmanmu TBEpAOTO Tena. PacTsokeHue u
Bbubnmuoreka [JOK
83 cxartue. Casur. Moayins FOnra. [lpenen

yIpyrux aedopMaruii

https://m.edsoo.ru/dalaabl0
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TertoBoe pacliMpeHne )KUIAKOCTEN U TBEPABIX

Bbu6nuoreka [JOK

84 LA OaHwMii
Ted. AHTAPMOHU3M TEIUIOBBIX KOJIeOaHUit hitps+//m.cdsoo.r/Tbasedf?
YacTHUIl BELIECTBA

25 ITpeoOpa3oBanue sHEprun B (ha30BBIX bubnuoreka [IOK
nepexonax https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

86 v 0

PABHCHHE TCHIOBOTO DaTanca https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK

87 P

crierie saat https://m.edsoo.ru/8ab7f40d
IToBepxHOocTHOE HaTsKeHue. KanwnspHsie
88 siBJEeHUs. J{aBieHue 1o MCKpUBJIECHHOU bubmmorexa [OK
' AL HCKD https://m.edsoo.ru/b42f1{97
MOBEPXHOCTHIO XxuakocTu. Popmyna Jlamnaca
O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110
89 TeMe "ArperaTHble COCTOSIHUSI BEIIECTBA bubmmorexa [TOK
P | H ' https://m.edso0.ru/0b52575¢
@da30BbIE TIEPEXOBI

90 KonTponbnas pabora no Teme "Arperaruoie bubmmoreka [JOK
coctosiHus BeniecTa. Ma3zoBbie nmepexoanl" https://m.edsoo.ru/7dc2a739
DnekTpusanus Tel U €€ MpOosIBICHUSL.

91 Dnektpuueckuii 3apsia. /[Ba Buna bubmmoreka [JOK
AJIEKTPUYECKUX 3apsa0B. [IpoBoaHUKH, https://m.edsoo.ru/1aff445f
TUBJIEKTPUKU U TIOJTYTIPOBOIHUKI

9 DneMeHTapHBIN 3NIEKTPUYECKU 3apsia. 3aKOH bubmmoreka [JOK
COXPaHEHUs JIEKTPUYECKOTO 3apsAaa https://m.edsoo.ru/f49afd24

93 BzaumopeiictBue 3apsanoB. TouedHble 3apsibl. bubmuorexa [JOK
3akon Kynona https://m.edsoo.ru/445b7746

bu6mmoreka [IOK

94 Pemenue 3agau https://m.edsoo.ru/6b87ecSa

https://m.edso0.ru/08fc19bc
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Onexrpuueckoe noie. Ero nelicteue Ha

Bbu6nuoreka [JOK

95 BIIEKTPUYECKUE 3aPSIbI https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [TpoOubIii 3apsia. JIuHuM HAPSHKEHHOCTH bubnuoreka [IOK
ANEKTPUYECKOTo nosist. OTHOPOIHOE https://m.edsoo.ru/3dac6957
AIEKTPUYECKOE MOJIe

97 [ToTeHIManbHOCTh JIEKTPOCTATUYECKOTO bubmmoreka [IOK
1oJs. Pa3HOCTh MOTEHIIMATIOB U HAIIPSKEHUE https://m.edso00.ru/80021447
[loTenumanpHas SHEPrUs 3apsaa B

98 BHGKTpL([)CTaTI/I‘IeCKOI\E OJIE. II)_IOHTGHHI/IaJ'I buGnnorexa LIOK

https://m.edsoo.ru/af5fa389
3JEKTPOCTATUYECKOTO MO

99 CBsi3b HANPSHKEHHOCTH TOJISL U PA3HOCTHU bubmmoreka [JOK
MOTEHINATIOB JIJIS SJIEKTPOCTATUUECKOTO OIS https://m.edsoo.ru/df7a6838

100 [IpuHIUI Cynepno3uIUu 3JIEKTPUIECKUX bubnuoreka [IOK
rnoJieut https://m.edsoo.ru/Ocfedab6e

bu6mmoreka [IOK

101 Pemere saxas https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsna. [lose paBHOMEPHO bubmuorexa [JOK
3apsoKeHHOU cephl https://m.edso00.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO MO0 00BEM

103 mapa.pﬂone paI]:HOMeI;HO 3apsKEHHOM ’ bubmorexa [TOK

N https://m.edsoo.ru/f7a665¢e
0ECKOHEYHO! MIOCKOCTH

104 IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE. bubmmoreka [IOK
VYcnoBue paBHOBECHS 3apsiIOB https://m.edsoo.ru/32405¢eab

105 JIMBIEKTPUKHA U OJTYIIPOBOJHUKH B bubanorexa [HOK
3JIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5

106 Konnencarop. DnekTpo€MKOCTh bubmmoreka [JOK

KOHJICEHCATOpa. DIEKTPOEMKOCTh TUIOCKOTO

https://m.edsoo.ru/845b4{73
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KOHJICHCATOpa

107 [TapannenpHOE cOEIMHEHNE KOHAEHCATOPOB bubnmorexa LIOK
https://m.edsoo.ru/d11e8ce?
108 ITocnegoBarenbsHOE COEAUHEHNE bubmuorexa [JOK
KOHJIEHCATOPOB https://m.eds00.1ru/1€992920
109 DHeprusi 3aps>KEHHOT0 KOHJIEHCAaTopa bubnmorexa LHOK
https://m.edsoo.ru/73a34f18
bu6mmorexa [IOK
110 Pewenne 3anau https://m.edsoo.ru/5fb2acb5
https://m.edso0o0.ru/27434040
11 JIBrkeHne 3apsyKeHHON YacTUIIbI B bubmmoreka [JOK
OJHOPOJTHOM SIJIEKTPUYECKOM TTOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O0001IeHre 1 cUCTEMaTU3aIMs 3HAHUI 110 bu6mmoreka [IOK
Teme "DnekTpudeckoe mnoie" https://m.edso00.ru/5752603f
114 KonTponbhas pabota no teme bubmmoreka [JOK
"Onexrpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CYILIECTBOBAHUS IIOCTOSTHHOTO DJIEKTPUYECKOTO bubnmoreka LOK
https://m.edsoo.ru/233311b5
TOKa
bu6mmoreka [IOK
116 Wcrounuku Toka. Hanpsoxenne u 9/1C hitps://m.cdsoo. /0839 15
17 3axoH OMa 11 ydacTKa LEenu. JIEKTPUIECKOe bubnuoreka [IOK

CONPOTHUBJICHUE

https://m.edsoo.ru/f14251e

118

3aBUCHMOCTbH CONPOTUBIICHUS OJTHOPOIHOTO
MIPOBOJIHUKA OT €0 JIJTMHBI U TIIOIIA TN
MOTIEPEYHOTO CEYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/95fcdf51

119

VY nenpHOE CONMPOTHURIICHHE BEIIECTBA.

bu6mmoreka [IOK
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Pemenue 3amau

https://m.edsoo.ru/437f8300

120 [TocnenoBarenbHOE, MapaJlIeIbHOE, bu6mmoreka [IOK
CMEIIAaHHOE COEIUHEHNE TPOBOIHUKOB https://m.edso0o.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX SJIEKTPUUECKUX LIECTICH. bubmmoreka [JOK
[TpaBuna Kupxroda https://m.edso00.ru/1794cf37
Bbu6nuoreka [JOK
122 Pemenne sanay https://m.edso0.ru/3881b469
123 Pabota snexrpuueckoro Toka. 3akon Jxoyis bubmmoreka [IOK
—Jlenna https://m.edsoo.ru/a3605¢5¢
Bbu6nmuoreka [JOK
124 P
cHieme sanat https://m.eds00.ru/676 1bfOf
125 MOWHOCTB 2IEKTPUYECKOrO TOKA. TeroBas bubnuoreka [IOK
MOILIHOCTD, BBIZETsIEMast HA PE3UCTOPE https://m.eds00.1ru/99750a6f
bu6mmorexa [IOK
12 P
6 clieme sajat https://m.edsoo.ru/eb72fc24
127 O/1C 1 BHYyTpEeHHEE CONPOTUBIICHHE bubnnorexa HOK
HCTOYHMKA TOKA https://m.edsoo.ru/72d453af
128 3axon OMa 1 MOJIHOM (3aMKHYTOH) bubmmoreka [JOK
AJIEKTPUYECKON LIETH https://m.edsoo.ru/221{40fb
Bbubnmuoreka [JOK
129 P
clierme sanat https://m.eds00.ru/3580b679
Bbu6nuoreka [JOK
130 M
OIIHOCTD HCTORHIKA TOka https://m.edsoo.ru/a0ae51d8
131 Kopotkoe 3ambikanne bubmmorexa LHOK
https://m.eds00.1ru/546£5632
132 Konpaencarop B 11ernu mocTOSIHHOTO TOKa bubmmorexa [OK
A p B I https://m.edsoo.ru/35368f3e
133 Pemenue 3amay bu6mmoreka [IOK
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https://m.edsoo.ru/4410cef0

134 Pemenue 3amgad mo treme "IlocTostHHBIN bubmuorexa [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3amgad mo reme "IlocTostHHBIN bubmuorexa [JOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3agau o Teme "IlocTosTHHBIN bubmuorexa [JOK
AJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
137 O06o001IeHre U cCUCTEeMaTH3aIisl 3HAaHUH 110 bubmuorexa [JOK
teme "[loCTOsTHHBIN 3JEeKTpUYEeCKU TOK" https://m.edsoo.ru/bfd7a050
138 Konrponsnas padora no reme "[locTostHHBIHI bubnuoreka [IOK
AIEKTPUUYECKUN TOK" https://m.edsoo.ru/1885ddf1
DneKkTpruyecKasi MpOBOANUMOCTD Pa3IMYHBIX
. bu6mmorexa [IOK
139 BEIIECTB. DJICKTPUUECKUN TOK B METAJIJIaX.
https://m.edsoo.ru/da794295
CBepXnpoBOAMMOCTh
DJIEKTPUYECKUH TOK B paCTBOpaxX M paciuiaBax
140 AJEKTPOIUTOB. 3akoHbl Dapanes ais bubmorexa [TOK
P ’ panei i https://m.edsoo.ru/4b423491
AJIEKTPOJIN3a
Bbubnmuoreka [JOK
141 C) 7 Nl
JIEKTPUYECKHUI TOK B razax. [lmazma hitps://m.cdsoo.rw/92d92£76
142 DNEeKTpUYECKHil TOK B Bakyyme. BakyyMHbIie bubmmoreka [JOK
prOOpbI https://m.edsoo.ru/2E+160
143 DJIEKTPUYECKUHN TOK B MOJYIIPOBOJHUKAX bubmorexa HOK
p YIPOBOA https://m.edsoo.ru/ab61c660
Bbu6nmuoreka [JOK
144 IT 0
O/YHPOBOHHIOBLIC PHOOPET https://m.edso0.ru/83622200
dusnyeckuil npakTukyM 1o teme "M3mepenue
Bbubnmuoreka [JOK
145 CUJIbI TOKA U HANPSDKEHUS B LIENU

IMOCTOSAHHOI'O TOKA IIPH IIOMOIIIX aHAJIOTOBBIX U

https://m.edsoo.ru/5643ea56
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UG POBBIX U3MEPUTEIBHBIX TPUOOPOB" HITH
"3HakoMCTBO ¢ 1U(PpoBOiIi TabopaTopuei mo
¢duzuke. [Ipumeps! n3meperus: GU3NIECKUX
BEJIMYMH MPU TOMOIIY KOMITbIOTEPHBIX
TAaTYNKOB"

dusnyeckuil npakTukyM o teme "M3ydenue

146 HEPAaBHOMEPHOTO JBHXKEHUS C LIEJIbIO buGnnorexa LIOK
. " https://m.edsoo.ru/f6292f5f
orpezieNieHUs MTHOBEHHOM CKOPOCTH
dusznyeckuil npakTukyM no teme "M3mepenue
YCKOPEHUS IIPU MPSIMOJIMHEHOM
147 PaBHOYCKOPEHHOM JIB’KEHUU 10 HAKJIOHHOMN bubmmoreka [IOK
mwiIockoctu" win "Mccnenosanue 3aBUCUMOCTH https://m.edsoo.ru/6960b6ef
IIyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM
NBIKeHUN"
dusnyeckuil npakTukyM no teme "M3mepenue
148 YCKOpEeHHs CBOOOIHOTO NaieHus" Win bubmmoreka [IOK
"N3ydeHne IBUKEHUSI Tella, OpOIICHHOTO https://m.edsoo.ru/d1ea2402
TOPU30HTAJIBHO"
dusnyeckuil npakTukyM 1o teme "M3ydenue
JBUKEHMSI T€JIa 110 OKPY>KHOCTH C ITOCTOSIHHOM
149 o Mo1yJto ckopocthio" uiu "MccnenoBanue bubmorexa [TOK
https://m.edsoo.ru/bef53514
3aBHCHMOCTH Meproia oOpalieHus
KOHUYECKOr0 MasgTHUKA OT €ro nmapamerpos"
dusnyeckuil npakTukyM no teme "M3mepenue
PaBHOJCUCTBYIOIIEN CUJIbI IPU ABUKEHUHU
150 OpycKa Mo HaKJIOHHOM IIIOCKOCTH" WIT! bubmmoreka [JOK

"IIpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BpPEMEHH JIBUXKEHUS OpycKa M0 HAaKJIOHHOM
IJIOCKOCTH Ha 3aJIaHHOE PacCTOSHUE OT €ro

https://m.edsoo.ru/0b34db84
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Maccel"

151

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HHUKAIOIIUX B IIPYKUHE U PE3HHOBOM
obpasiie, ot ux aeopmarun" win "M3ydenue
JABMOKCHUA CUCTCEMBI TCJI, CBA3aHHBIX HUTHIO,
MIePEKUHYTOM uepe3 NErkuii 610K"

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al

152

dusnyeckuil npakTukyM 1o teme "M3mepenue
KO3 pHULIHEHTa TPEHUS 110 BETMYUHE YTIIOBOTO
kod¢dunmenta 3aBucumoctu Frp(N)" umu
"UccnenoBanue NBHKEHUS OpycKa 1O
HAKJIOHHOM TJIOCKOCTHU C TIEpEMEHHBIM
kod(purmentom Tperus" uinm "M3ydenue
JBH>KEHUS Ipy3a Ha Bajly C TpeHHeM"

Bbu6nuoreka [JOK
https://m.edsoo.ru/b83b1607

153

@u3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBU paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpaleHus"
iy "KoHCTpyHpOBaHUE KPOHILITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenne
YCTOWYMBOCTHU TBEPOTO Tela, UMEIOIIErO
IJI011IaIb OTIOPHI"

Bbu6nuoreka [JOK
https://m.edsoo.ru/4a04f4{7

154

®usznyeckuil mpakTukyM 1o teme "M3mepenue
HMMITYyJIbCa Tejla 0 TOPMO3HOMY MYTH" WU
"M3mepeHue Cuibl TSI, CKOPOCTH MOIEITH
AJIEKTPOMOOHJIS ¥ MOIITHOCTH CHJIBI TATH' WITH
"CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJA C
uMmiysbcom cuisl" win "HMcecnenoBanue
COXpaHEHUs UMITYJIbCA IPU YIIPYTOM
B3auMozeiictBun" win "M3mepenue

bu6mmoreka [IOK
https://m.edsoo.ru/8561b28e
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KMHETUYECKOI YHEPTUu Tella 0 TOPMO3HOMY
nytu"

155

dusnyeckuil npakTukyM no teme "M3ydenue
MN30TEPMHUUECKOTO Mpoliecca (PEKOMEH0BAHO
UCToJb30BaHue UdpoBoil madopaTopun)" win
"N3yueHne u30XopHOTo npouecca’ Uin
"U3ydenne n3o6apHOTO TIporiecca’ uim
"IIpoBepka ypaBHEHUSI COCTOSAHUS"

Bbu6nuoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

dusznyeckuil npakTukyM no teme "M3mepenue
yaenbHou Teroémkoctu" uinu "MccnenoBanue
rpoiiecca OCThIBaHUS BEIeCTBA" WU
"UccnenoBanue aaunabaTHOTro mporecca uin
"M3yueHue B3aMMOCBSI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICUCTBUSA U
TeMIepaTypbl KUIICHUS KUIKOCTEH"

Bbu6nuoreka [JOK
https://m.edsoo.ru/2f2faa61

157

dusnyeckuil npakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEUN UCITapeHust )KUIKOCTEH"
unu "N3mepenue yaeabHON TEeTUIOThI
riaByieHus Jpaa" win "M3ydenre cBOMCTB
HACBHILIEHHBIX MTapoB" unu "U3mepenue
a0CONFOTHON BIQXKHOCTH BO3/IyXa U OLIEHKA
Macchl IapoB B nomenieHun". smepenue
K03 (UIIMeHTa TOBEPXHOCTHOTO HATSHKCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/6bla23b5

158

®uU3NYECKU MPAKTUKYM 10 TEME
"Habmroienue npeBparieHust SHEPTun
3apsKEHHOI0 KOHAEHCATOpa B YHEPTUIO
n3nydeHus ceeroauona” uinm "Nzydyenue
IIPOTEKAHUs TOKA B LIENH, COACPKALICH
KoHAeHcaTop" win "Pacnipenenenue pazHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377
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MOTEHINAJIOB (HANpPSHKEHUS ) IPH
MOCIIE0BATEIHOM COSTNHCHNN
KOHJIEHCATOPOB"

Du3nYeCcKUil IPAKTUKYM 110 TEME
"HNccnenoBanue cMEIaHHOTO COEIMHEHUS
pesucropoB” nnu "M3mepeHue yaenbpHOro

Bbu6nuoreka [JOK

159 CONPOTUBJICHHS TPOBOJHUKOB" HIIH https://m.edsoo.ru/2b179d98
"UccneqoBanye 3aBUCUMOCTH CHJIBI TOKA OT
HanpsHKEHUs U1 JIaMITbl HAKaTuBaHUS"

@u3nYeCcKUil IPAKTUKYM I10 TEME
"Habmonenue snextponuza” uimm "M3mepenue
3apsiga OJHOBAJIEHTHOIO HOHA" WU

160 "MccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUS ngg;;fg;gg}; Ab6e901
TEpPMOpPE3UCTOPa OT TEMIIEPaTyphl" UIn
"CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKHU
nuona"

PeseprubIil ypok. O600mIeHNE 1

161 cUcTeMaTH3als 3HaHUH 110 TEME ng;;;fg;?g}: 4017493
"Kunemaruka" " ]

162 PezepBHblit ypok. O000meHne u bubmmoreka [IOK
cucTeMaTu3alus 3Hanui mo reme "JluHamuka" https://m.edso0.ru/3149956b
PesepBHelil ypok. O600meHHE U

163 cucreMaru3anus 3HaHui mo teme "Craruka E;I:;;IIZT:;(;?S/I; 9750c
TBEpAOro Tea" o '
PeseprubIil ypok. O600meHNE 1

164 cucTeMaTH3als 3HaHui o TeMe "3aKOHEI ng;;;fg;?ﬁ}éco df9%c
COXpaHEHHsI B MEXaHUKe" T '

165 PesepBHrlit ypok. O600m1enue u bubmmoreka [JOK

cucTeMaTu3anus 3Hagui mo treMe "OCHOBEI

https://m.edsoo.ru/de148976
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MOJIEKYJISIPHOKMHETUYECKOU Teopun"

PeseprubIil ypok. O6001eHNE 1

N bu6mmorexa [IOK
166 CHUCTEMATHU3AaIN 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/Obec77cl
Tepmoaunamuka. TemioBbie MalIMHbI
PeseprubIil ypok. O600mIeHNE 1
167 cHCTEMaTH3aIns 3HaHUH 110 TeEME 1 bu6mmoreka [IOK
"ArperaTHble COCTOSIHUS BelecTBa. @a3oBbie https://m.edsoo.ru/59ca5c91
nepexonl"
PesepBurblii ypok. O00011I€HIE U
P P EH bubmuorexa [JOK
168 cucTeMaTH3als 3HaHUH 10 TEME 1
" " https://m.edsoo.ru/f2381¢c0c
DIIEKTPUYECKOE MOJIE
PesepBubiil ypok. O0001IEHHE H
P P EH bubmuorexa [JOK
169 cucTeMaTH3als 3HaHUH 10 TEME 1
" B . " https://m.edsoo.ru/3caebdal
[ToCTOSITHHBIN STIEKTPUUCCKUN TOK
PesepBubiil ypok. O0001IEHHE H
170 CI/ICTIG)MaTI/BZpI/I}I 3HaH1/11§1LI o teMe "Toku B 1 bubmmnorexa IOK
B " https://m.edsoo.ru/cc7681d4
pa3IUYHBIX cpeaax
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 170 16
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11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne undgposbie
Tema ypoka Konrpoabnsie IIpakTHueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
padoThI padoTshI
pecypchbl
BzanmonelicTBre MOCTOSTHHBIX MAarHUTOB U
bu6mmoreka [IOK
1 MPOBOJHUKOB C TOKOM. MarHuTHOE ToJIE. 1
https://m.edsoo.ru/487a8593
['unore3a Amnepa
BexTop MmarauTHOM nHAYKIWA. [IpuHIHATT
2 cyme §03H 15071 MaFHHTf{};I; noneﬁp .HI/IIIHI/II/I 1 bubmorexa LIOK
yHep UH ' https://m.edsoo.ru/4clabccb
MarHuTHON MHAYKITUU
3 MarsuTHoOe noJjie IPOBOJHUKA C TOKOM. OMBIT | bubmmoreka [JOK
Opcrena https://m.edsoo.ru/d35d5262
N bubmunorexa [JOK
4 C A 1
118 AMIIEpa, €€ HATIPABICHHC 1 MOy https://m.edsoo.ru/26d9¢5ba
Bbu6nmuoreka [JOK
5 P 1
cHieme sanat https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. 1 bubmmoreka [IOK
DNeKTpOoU3MEpHUTEbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cua Jlopen1ia, e€ HampaBJIcHHAE U MOIYb.
7 I[BI/I)KGHI/II)G 3: ;DKeHHOIE/: YaCTHULIbI B Hy 1 bubmorexa HOK
P H https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JI€
bu6mmoreka [IOK
8 Pemenne 3ana 1
HHeHH Aat https://m.edsoo.ru/504e98c7
bu6mmoreka [IOK
9 Pa6Gora ¢ Jlopeniia 1
T4 CHIIBL SOpeHIl https://m.edsoo.ru/d518bedb
10 Pemenue 3agau 1 Bbu6nuoreka [JOK



https://m.edsoo.ru/487a8593
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https://m.eds00.ru/93617bd9

1 MarsuTrHoe 110J1¢ B BEILIECTBE. Bbu6nuoreka [JOK
deppoMarHeTuku, napa- 1 JMaMarHeTHKU https://m.edso0o.ru/30ff9608
12 OcHoBHBIE CBOWCTBA (heppOMarHeTHKOB. bubanorexka HOK
[Tpumenenue heppoMarHeTHKOB https://m.edsoo0.ru/0b58190a
bu6mmoreka [IOK
1 3 P HM "
elIeHue 3a7a4 1no teme "MarauTHoe mnose hitps://m.cdsoo.ru/Sh55¢307
bu6mmoreka [IOK
14 P "M "
elIeHue 3a7a4 1no teme "MarautHoe mnose hitps://m.cdsoo.ru/4 | cdacga
15 SIBiIeHME YIEKTPOMArHUTHOM UHIYKIUU. bubnuoreka [IOK
[ToTrok BeKTOpa MAarHUTHOM MHIYKIUU https://m.edsoo.ru/b3efalcl
bu6mmoreka [IOK
16 O/1C
AC mnyxu https://m.edsoo.ru/48150bd8
17 3aKOH 3JICKTPOMarHuTHON MHIYKIUU bubmuorexa [JOK
®dapages https://m.edsoo.ru/a6dec188
bu6mmoreka [IOK
18 Buxpesoe ane eckoe nosie. Tokn Pyko
MIXPEBOE SJCKTPHHECKOE TOT YR https://m.edsoo.ru/15abe140
bu6mmoreka [IOK
19 SJ1C c OBO a
AIC HHAYKUAH B ABIKYIHXCS IPOBOAHHKAX https://m.edso00.ru/0235cc02
bu6mmoreka [IOK
20 P
CHICHHIC anat https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 I1 JI
PaBHIo SeHa https://m.edsoo.ru/bbc22726
2 NunyktuBHOCTh. KaTyiika HHAYKTUBHOCTH B bubanorexka HOK
LIENH TTOCTOSSHHOTO TOKA https://m.edsoo.ru/621eae9d
7 SBnenne camonnaykiuu. JJ1C bubanorexka HOK
CaMOWHTYKITAN https://m.edsoo.ru/7ee60ca8
24 DOHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM. bubnmoreka [IOK
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DNEeKTPOMarHuTHOE IoJie

https://m.edsoo.ru/b3cOadl1

25 Pemenue 3anau bubmorexa HOK
https://m.edsoo.ru/88{69d2b
2% O06o001IeHre U cCUucTeMaTH3aIis 3HAaHUH 110 bubmuorexa [JOK
Teme "DneKkTpoarHaMuKa" https://m.edsoo.ru/76484025
7 KontponbHas padoTa mo teme bubanorexa HOK
"OnexrpoauHamMuka" https://m.edsoo.ru/8ae09b98
73 KonebarenbHas cucrema. CBOOOIHBIE Bbu6nuoreka [JOK
KoJiebaHus1. ['apMoHnYecKue KojieOaHus https://m.edsoo.ru/7c1db385
29 KunemaTnyeckoe u TMHAMHUYECKOE OMKMCAHUE bubmuorexa [JOK
K0JIe0aTEIbHBIX IBHKECHUN https://m.edsoo.ru/87¢ce9498
DHepreTudeckoe onrucanue. BoiBos
30 JTMHAMUYECKOTO OMUCAHUS TAPMOHUYECKHUX bu6mmoreka [IOK
KOJIeOaHUH U3 UX YHEPTETUUECKOTO U https://m.edsoo.ru/e3¢99692
KHHEMATHYCCKOTO OTTUCAHUS
. bu6mmoreka [IOK
31 AMILIHTYZ2 1 pasa KoneOarHi https://m.edsoo.ru/7a0c439a
[Tepuon u wactora konebanuit. [lepuon
MaJIBIX CBOOOIHBIX KOIeOaHuI
32 MaTeMaTU4YeCKOro MasiTHuka. [lepuon bubmmorexa LIOK
. https://m.edsoo.ru/e0399319
CBOOOIHBIX KOJIEOAHUN TIPYKIUHHOTO
MasTHHKA
13 3aryxatomue kojiebanus. BeiHyXIeHHBIC bubanorexka HOK
koJsieOanms. Pe3oHanc https://m.edsoo.ru/72¢93d09
Bbu6nuoreka [JOK
34 ABTOKONCOAHMS https://m.edsoo.ru/6add2644
35 Pemrenue 3agau bubmorexa LOK

https://m.edsoo.ru/addeec71
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https://m.edsoo.ru/756123c5

16 Ypok-koHpepeHmus "MexaHudeckue bubmmoreka [JOK
KoJieOaHUsI B My3bIKAJIBHBIX HHCTPYMEHTax" https://m.edsoo.ru/8ef587be
37 O06o001IeHre U cCUucTeMaTH3aIis 3HAaHUH 110 bubmuorexa [JOK
teMe "Mexannueckue KoneOanus" https://m.edsoo.ru/eb84182f
13 DneKTpOMarHuTHBIE KOJICOaHUsI. bubanorexa HOK
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMIUIUTY AbI
39 3a I5)1 ;’ KOHJIEHCAaTOPa C aMILTUT oyl71 CHUJIBI buommorexa LHOK
AR g P A https://m.edsoo.ru/093f9afl
TOKa B KOJI€OaTEIbHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUH B HI€AJIbHOM bubanorexka HOK
KosiebaTeaIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxarolue JIeKTPOMarHuTHhIE KojaeOaHusl.
bu6mmoreka [IOK
41 BriHyX1€HHBIE 3JIEKTPOMAarHUTHBIC
https://m.edso00.1ru/5¢668619
KoseOaHus
4 [IepemenHsbIi TOK. Pe3uctop u KoHAEHCaTOp B bubmmoreka [JOK
[IETH IEPEMEHHOTO TOKA https://m.edso00.1ru/84836152
43 Karymika MHIyKTUBHOCTH B LIENU bubnmoreka [IOK
[IEPEMEHHOI'0 TOKa https://m.edsoo.ru/cfa307af
44 3akon OMa Jyu1sl SJIEKTPUUYECKOM 1enn bubanorexka HOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MouHOCTh NEPEMEHHOTO TOKA.
. bubmuorexa [JOK
45 AMIUTUTYAHOE U ICHCTBYIOIIEE 3HAUCHUE
https://m.edsoo.ru/lcac6ede
CHJIBI TOKA U HaMpPsKEHUS
46 Pe3onaHcC B 351eKTpHUECKON LIETH buommorexa LHOK
P t https://m.eds00.ru/087506df
47 Pemenne 3agau bubmorexa [TOK

https://m.edsoo.ru/al6836a4
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Wneanbublif Tpanchopmatop. [IponsBoactso,

Bbu6nuoreka [JOK

48 nepeaayda u moTpeOaeHue AIEKTPHUICCKON hitps:/m.edsoo.rw/f97418ac
SHEPTUU
DKOJIOTHYECKUE PUCKHU MIPU MPOU3BOJICTBE
49 aneKTpoaﬂepmH?KynLT;)pa I/IIZ:HOJIE;;(l;BaHI/I}I bubmorexa LIOK
. https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM XKU3HU
bubnnorexa HOK
30 Pemerme 3axa- https://m.edsocljru/ee6677ed
bubmmoreka [JOK
31 Pemerme 3axa- https://m.edsocl)l.ru/7cab59f8
5 O06o00mIeHre U cUucTeMaTH3aIisl 3HAaHUH 110 bubmnorexa [JOK
TeMe "DIeKTpoOMarHuTHbIC KoeOaHus" https://m.edsoo.ru/401024a9
53 MexaHn4ecKkne BOJHbIL. XapaKTePUCTHKU bubmuorexa [JOK
MEXAHUYECKUX BOJH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHMYECKUX BOJIH bubnmorexa LHOK
https://m.edsoo.ru/d9ae1000
bubanorexka HOK
33 3BYK. XapakTepUCTHKH 3ByKa https://m.edsof)_.lru/ 138b6£09
56 HNudpaszsyk u ynprpazsyk. [llymoBoe bubanorexka HOK
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl https://m.eds00.ru/7380038f
bubanorexka HOK
37 Peerye 3anas https://m.edsof)_.lru/cfd%8bf
58 DneKTpoMarHuTHeIe BOJHBL. M3nyuenue bubmmoreka [JOK
3IIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus AIEeKTPOMArHUTHBIX BOJIH. CBOMCTBA bubmmoreka [JOK
3JEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 [IIxana »1eKTPOMAarHUTHBIX BOJIH. bubanorexka HOK

HpI/IMeHeHI/Ie QJICKTPOMArHUTHBIX BOJIH B

https://m.edsoo.ru/49be1{9e
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TEXHUKE U OBITY

[TpuHIUIIBI PaTUOCBS3U U TEICBUACHUS.

bu6mmoreka [IOK

61 Panuomnokarnus. 3H€KTpOMf1FHI/ITHOG hitps//m.cdsoo.rw/9f6F1 8
3arpsiI3HEHUE OKPYIKaIOILIEN Cpebl
6 KonTponbnas pabora no teme "Konebanus u bubmmoreka [JOK
BOJIHBI" https://m.edsoo.ru/47985a0
63 Cgert. 3aKOH MPSMOJIMHEIHOTO bubmmoreka [JOK
pacupoCTpaHEHUs CBETA https://m.edso0o.ru/f9566406
64 Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHA bubnnorexa HOK
MIPSAMOJIMHENHOIO paclpOCTPAHEHUS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxxenue ceta. [limockoe 3epkaino. bubmmoreka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipenomiienue cBeTa. AGCOMIOTHEIN U
OTHOCUTEJBHBIN MOKA3aTeb MPEIOMIICHUSI.
66 [TonHOE BHYTpEHHEE OTPAKECHUE. bubmorexa [TOK
. https://m.edsoo.ru/bc2e55¢d
[IpenenbHBIN Yoy MOJHOTO BHYTPEHHETO
OTpaKEHHUS
67 Pemrenue 3a1au Ha pUMEHEHNE 3aKOHOB bubmmoreka [JOK
OTPAXKECHUS U MPEIIOMIICHUS CBETA https://m.edso00.ru/49d830a9
68 Xon ydent B npusMe. Jlucnepcus csera. bubnuoreka [JOK
CnoxHbIl cocTaB Oenoro ceera. Lset https://m.edsoo.ru/d8elc3be
69 JInH3bl. @OKYCHOE PACCTOSIHUE U ONTHYECKAs bubmmoreka [JOK
CUJIA JIMH3BI https://m.eds00.ru/60441359
70 [TocTpoenne n300paskeHMit B IMH3aX U UX bubnmoreka [IOK
cucTeMax. Y BEJIUYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1ay Ha mocTpoeHue
N bu6mmoreka [IOK
71 1300pakeHMi, TOTYYaeMbIX C TOMOILBIO

JIMH3

https://m.edsoo.ru/5a868{09
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Bbu6nuoreka [JOK

72 I
13 KK OIITHHeCKat cuctema https://m.edsoo.ru/ecd480a2
7 Pemenue 3anau. [Ipenensr npuMeHUMOCTH Bbu6nuoreka [JOK
F€OMETPUUYECKON ONTUKH https://m.edsoo.ru/cd174al0
74 CKOpOCTh CBETa U METOIEI €€ N3MEPEHUS bubmorexa LOK
p a P https://m.edsoo.ru/f32aab06
Bbu6nuoreka [JOK
75
Hlucnepens caera https://m.edsoo.ru/lel6¢cc6be
bu6mmoreka [IOK
76 )41
HTEpbepen CBeTa https://m.edsoo.ru/5fc0c638
77 KorepeHTHble HCTOYHUKHU. Y CIIOBHS bubmmoreka [JOK
HaOII0JICHUS MAKCUMYMOB 1 MUHUMYMOB https://m.edsoo.ru/c6416d48
Bbu6nuoreka [JOK
78 P
clierme sanat https://m.edsoo.ru/3061de2b
Bbu6nuoreka [JOK
79 IT
PHMEHEHHE HTEp(epeHIIn https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80
Jlndpaxuns ceera https://m.edsoo.ru/12ed04b5
81 Judpakuronnas pemérka. Y cioBue bubanorexka HOK
HaOJII0ICHUS TJIaBHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
Bbu6nuoreka [JOK
82 P
clierme sanat https://m.edsoo.ru/d58c411a
23 [TonepeunocTs cBeTOBBIX BOJH. [Tonsgpu3anus bubmmoreka [JOK
CBeTa https://m.edsoo.ru/e9890fe9
Bbu6nuoreka [JOK
84 P
CILICHHE 3a]1a4 https://m.edsoo.ru/c56¢8158
b K
85 CBeToBbIC ABJICHUS B IPUPOJIE nommorexa [0

https://m.edso0.ru/0b36363d
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26 O06o001IeHre U CUCTEeMaTH3aIisl 3HAaHUH 110 bubmuorexa [JOK
teme "OnTuka" https://m.edsoo.ru/8a14748b
Bbu6nuoreka [JOK
87 KoHntponbHas padota mo teme «OnTuKa»
HTPOIIbHAZd pabota 1o TeM e https://m.edsoo.ru/82315dd4
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM
88 MCXaHHUKH. 3aKOHBI SJICKTPOIMHAMUKYI U bubmmorexa [IOK
' poA https://m.edsoo.ru/c9bd77cb
MIPUHIIAIT OTHOCUTEIILHOCTH
29 [ToctynaTel cnenuaibHON TEOPUH bubmuorexa [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/c56f05¢cb
[IpocTpaHCcTBEHHO-BPEMEHHON MHTEPBAIL.
[IpeobpazoBanus Jlopenna. Ycnoue
bu6mmoreka [IOK
90 NPUYUHHOCTH. OTHOCUTENBHOCTh
https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHHU U
COKpaIlleHHE JITTUHBI
91 DHeprusi ¥ UMITYJIbC PEASATUBUCTCKOMN bubmmoreka [JOK
YJaCTHUIIBI https://m.edsoo.ru/853a64fc
9 CBsi3b Macchl ¢ YHEPTrUen U UMITYJILCOM bubmmoreka [JOK
PENATUBUCTCKON YacCTULIbI. DHEPIHsI TOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBECHOE TEIIOBOE M3ITyUYEHUE bubmorexa HOK
Y https://m.edsoo.ru/f54035a5
Bbu6nuoreka [JOK
94 3aKkoH cMmerie Buna
i CMEIIERIE BHIH https://m.edsoo.ru/1¢5{f752
Bbu6nuoreka [JOK
95 r M. I1 )
HIIoTEe3a JaHKa 0 KBaHTaX. ®OTOHBI hitps://m.cdsoo.rw/asffa2 18
Bbu6nuoreka [JOK
96 OHeprus ¥ UMNynbc poToHa
P y ¢ https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTel A. I'. CToneTona. bubmmoreka [JOK

3akonbl Gpororddekra

https://m.edsoo.ru/8c68e5b9



https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9

98 VYpasaenue DitamTeitHa 11t porodaddexra. bubmmoreka [JOK
"Kpacnas rpanuna" ¢potosrddexra https://m.edsoo.ru/01ef4556
Bbu6nuoreka [JOK
. II. H. JI
99 JlaBnenue cBeta. ONBITHI ebeneBa hitps://m.cdsoo.r/64b4966
. bubmunorexa [JOK
100 BoiiHOBBIE CBOIICTBA YaCcTHIL hitps://m.cdsoo.ru/f59cfeec
Bonnsl ge bpoitns. [[nvna BonHb 1e bpoiins
101 u aSMeI[BI Op6JIaCTI/IIJ[IOKaJII/I3a I/II/II[ ’ bubmorexa HOK
p p . a https://m.edsoo.ru/5df8bafl
JBYDKYIICHCS 9aCTUIIBI
102 KopnyckynsipHO-BOJIHOBOM ayannu3m bubmorexa HOK
PHycKyIip o https://m.edsoo.ru/8ccab62a
Bbu6nmuoreka [JOK
103 Judpakius 31eKTpOHOB Ha KPpUCTaLIax hitps://m.cdsoo.ru/30dbal 8
Cnenuduka n3aMepeHuid B MUKPOMHUPE.
104 COOI”;“IH(()I)LHGHI/IH Hezn € enéHH(E)CTeﬁp bubmorexa [TOK
N pea https://m.edsoo.ru/65783dec
I'eitzenbepra
Bbu6nuoreka [JOK
105 Pemerme rpaguieckix sanad https://m.edsoo.ru/e70195bd
N bubmnorexa [JOK
106 P
CUICHIE PACHETHDIX 3aad https://m.edsoo.ru/ee9b3182
107 KonTponbhas pabota no tTemam: "OCHOBBI bubmmoreka [JOK
CTO", "KopnyckynsipHO-BOJIHOBOM ayanu3m" https://m.edsoo.ru/c3de891a
108 OMBITHI 110 UCCIIEIOBAHUIO CTPOEHHUS aTOMa. bubanorexka HOK
[Tnanerapnas mozaens atroma Pesepdopna https://m.edsoo.ru/312b750a
bu6mmoreka [IOK
109 I1 b
OCTYIATRI Bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CrieKTp ypOBHEHM SHEPTHU bubanorexka HOK

aToMa BOA0opoaa

https://m.edsoo.ru/cf74bl1a
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11 CHoHTaHHOE U BBIHYKJIEHHOE U3ITy4YEeHHE bubmmoreka [JOK
CBeTa https://m.edsoo.ru/f945d85¢
112 TMasep bubmunorexa [JOK

https://m.edsoo.ru/2288a0c4

113

Hyxnonnas monens sinpa I eiizenOepra-
NBanenko. 3apsig 1 MacCoOBO€ YUCIIO sIpa.
M3oronbl. PannoakTuBHOCTD

Bbu6nuoreka [JOK
https://m.edsoo.ru/34ada5de

114

3aKOH paIMO0aKTUBHOTO pacnana. CBoicTBa
MOHU3UPYIOLLEro U3yyeHus. Biusaue
pal[I/IoaKTI/IBHOCTI/I Ha )KUBBIC OpI‘aHI/IBMBI.
Jlosumerpus

bu6mmoreka [IOK
https://m.edsoo.ru/aab98bef

115

DHeprus CBSI3U HYKJIOHOB B sifipe. Sl niepHble
cuibl. Jledext Maccol siapa. SnepHbie
peakiuu. SnepHsie peakTopsl. [IpoGiemsbl
YIIPaBJISIEMOT0 TEPMOSAIEPHOTO CUHTE3A.
DKOJIOTMYECKHE aCIIEKTHI Pa3BUTHS SIIEPHON
SHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff1758d0

116

Meroas!l perucTpaluy U UCCIEI0BAHUS
3JIeMEHTapHbIX YacTull. OyHaaMeHTalIbHbIC
B3aUMOJCUCTBUA. baproHbl, ME30HBI U
nentoHsl. [Ipencrasnenue o CtangapTHOM
Mozenu. KBapk-rirooHHas MOzieb aipoOHOB

bu6mmoreka [IOK
https://m.edsoo.ru/lac08a5b

117

®dusuka 3a npenenamu CTaHIapTHON MOJIENH.
TéMmHas Marepus U TEMHasl SHEPIUsL.
EnuncTBO (DM3ndeckoit KapTHHBI MUpa

bu6mmoreka [IOK
https://m.edsoo.ru/c026fd37

118 DTanbl pa3BUTHS ACTPOHOMUHU. 3HAYCHHUE bubanorexka HOK
aCTPOHOMUU https://m.edsoo.ru/ad73e145
[TpruMEeHUMOCTH 3aKOHOB (PU3UKH JUIS bubmmoreka [IOK

119

00BSICHEHUS PUPOJIbI KOCMUYECKHUX

https://m.edsoo.ru/39¢44028
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00BEKTOB. MeTOIbl aCTPOHOMUYECKHX

HUCCIIEIOBAHNN
CoBpeMeHHbIE ONITHYECKUE TEJIECKOTIbI,
120 panuoTenecKonsl, BHEaTMOC(hepHas bubmmorexa LHOK
https://m.edsoo.ru/4877aale
aCTPOHOMHUS
121 Bun 38é31H0T0 HeOa. Co3Be3nus, IpKue bubmuorexa [JOK
3BE3/1bl, INIAHETHI, UX BUAUMOE JBM)KCHUE https://m.edsoo.ru/aac588eb
Conueunas cucrema. Connne. Congeunas
122 aKTUBHOCTB. MicTounuk sneprun CoiHua u buGnnorexa LIOK
. https://m.edsoo.ru/22748eb4
3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Jlnarpamma "ceKTpajabHbIM Kjlacc — buommorexa LHOK
" https://m.eds00.ru/42169944
CBETUMOCTb
124 3Be3abI IIIaBHOM IIOCIEN0BATEILHOCTH buGnnorexa LIOK
https://m.eds00.ru/b3cb766¢
Bnytpennee ctpoenue 38€31. CoBpeMeHHbIE
125 IIPEICTABICHUSI O IPOUCXOXKIEHUU U bubmmoreka [IOK
sBoJito1uy CoJTHIIA U 3BE3/1. DTaIlbl )KU3HU https://m.edsoo.ru/d09da494
3BE3]T
126 Muneunsiii [1yTe — Hama I'anaktuka. Tunsl bubnuoreka [JOK
rajgakThkK. YEpHbIE IBIPBI B ApaxX rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacuiupenue Beenennoii. 3akoH BuGmiorexa LOK
127 Xab6ua. Teopust bonbmioro B3psiBa. https://m.cdsoo.r/3dbdf0d?2
PennkroBoe u3nydyeHue
128 MacmrabHas cTpykTrypa Beenennoii. bubmmoreka [JOK
Meraranaktuka https://m.edsoo.ru/ce234633
129 Hepeménnsie npobiaeMbl aCTpOHOMUU buommorexa LHOK

https://m.edsoo.ru/d37d9ffe
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@u3nYeCcKUil IPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOT'O IT0JIA
HOCTOSTHHEIX MaruutoB' win "UccienoBanue

Bbu6nuoreka [JOK

130 .
CBOMCTB (heppOMarHeTUKoB" Uin https://m.edsoo.ru/67361aef
"UccnenoBanue AeHCTBUS IOCTOSIHHOIO
Mar"HuTa Ha paMKy ¢ TOKoM"
®uU3NYECKU MPAKTUKYM 10 TEME
"U3mepenue cunbl Amnepa" unu "N3yuenune
" bubmmoreka [IOK
131 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA
" . https://m.edsoo.ru/fcae91e9
win "OnpeneneHre MarHUTHOM MHIYKIIUN Ha
OCHOBE U3MEpEHMsI cuibl Amnepa”
®uU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue ABICHUS JIEKTPOMarHUTHOU
132 " " P https://m.edsoo.ru/c36658da
uaaykiuun" win "OnpeneneHue HHAYKIUN
BUXPEBOTr0 MarHUTHOrO MoJIs"
Du3nYeCcKUi IPAKTUKYM 110 TEME
133 "UccnenoBaHue sIBJICHUS] CAaMOMHIYKIUKU" Bbu6nmuoreka [JOK
nnu "COopka MOJIEH SJIEKTPOMAarHUTHOTO https://m.edsoo.ru/b8fb6391
reHeparopa"
@u3nYeCcKUil IPAKTUKYM 110 TEME
" . bubmuorexa [JOK
134 N3mepenue neprona cBOOOAHBIX KoJeOaHUM
" https://m.edsoo.ru/5d159d35
HUTSHOTO U MPYKUHHOTO MasiTHUKOB
®u3NYeCKUil IPAKTUKYM 110 TEME
" bubmuorexa [JOK
135 [IpeoOpazoBanue 3HEPrUM B MIPYKUHHOM
" https://m.edsoo.ru/a28026bd
MasTHHKE
DuU3NYECKU MPAKTUKYM 10 TEME
136 "UccnenoBanue nepeMeHHOT0 TOKa 4epe3 bubanorexka HOK

IIOCJIEI0BATEIILHO COCIUHEHHBIE
KOHJIEHCATOP, KaTyIIKy U pe3ucTop” win

https://m.edsoo.ru/89dc2d90
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"HccnenoBanue pabOThl HCTOYHUKOB CBETA B
e TIEPEMEHHOT0 ToKa"

dusnyeckuil npakTukyM 1o teme "M3ydenue

bu6mmoreka [IOK

137 rapamMeTpoB 3ByKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
DuU3NYECKU MPAKTUKYM 10 TEME

138 "N3mepenune nokazaresis mpesioMIICHUs bubanorexka HOK
crexna" wiu "llonyyenue uso0pakeHus B https://m.edsoo.ru/42569¢al
CUCTEME U3 IUIOCKOI0 3epKaJia U JUH3bI"
®uU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO

139 paccTosTHUS OT BEIIECTBA (Ha MpUMepe ng;;;fg;?ﬁ};mg (o3t
kuakux ua3)" win "M3mepenne GoKycHOTo o '
pacCcTOsIHUSI pacCerBaIOIIUX JIUH3"
®uU3NYECKU MPAKTUKYM 10 TEME

140 "Habmonenue nudpakauu, nHTephepeHInn ng;;;fg;?gg b7ac737
U MOJIIpU3aliK cBeTa" o ’
@u3NYeCcKU IPAKTUKYM 110 TEME
"OnpeneneHue UMIMyJibca U SHEPTUHU

141 peNATUBUCTCKUX YacTull (o pororpadusm ngj;;fg;?g}; 3756047
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nose)"
@u3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHou [imanka Ha ocCHOBE

142 uccnenoanus porodddexra"” nam ngj;;fg;?ﬁib 016682
"UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA " ’
4yepe3 CBETOANO/ OT HanpsHKeHus"
®u3nYeCcKUil IPAKTUKYM I10 TEME

143 "HccnenoBaHue CieKTpa pa3pekeHHOTO bubmorexa [TOK

aTOMapHOTO BOJIOPOJIa M U3MEPEHUE

https://m.edsoo.ru/ec651eb8
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noctosiHHoM Punbepra"

144

DuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBanue paguoakTuBHOTO (hoHa ¢
UCIO0JIb30BaHuEM ao3umMmerpa" unu "H3yuenne
MIOTJIOIIEHUS OeTa-4acTHIl ATFOMHUHUAEM "

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

145

®uU3NYECKU MPAKTUKYM 10 TEME
"HaOmroneHus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JIst
oTpeeNieHuUs TIOJ0KEHUsST HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoyIapus U sipkue
3BE3a6!" M "HaOrroneHus B TeIECKOIl
JIyHBI, U1aHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUICeHUI"

Bbu6nuoreka [JOK
https://m.edsoo.ru/1072021e

146

O0001menue 1 cucreMaTu3amnys 3HaHui. Poib
(bU3UKH U aCTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMMAIIBHON M dTHYSCKOM
cdhepax neAaTeTbHOCTH YeJI0BEeKa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

O06o0061IeHre u cucTeMaru3anus 3Hanui. Poib
U MecTO (PU3MKH U aCTPOHOMHUU B
COBPEMEHHOI HAyYHOUW KapTUHE MUpa

Bbu6nuoreka [JOK
https://m.edsoo.ru/18f19f7¢

148

O6o0uienne u cuctemMaTu3anys 3Hanui. Ponpb
¢uznveckoii Teopuu B HopMupOBaHUH
MPEJCTaBICHUN O (PU3UYECKON KapTUHE MUPA,
MecTO (PU3UYECKOM KapTHUHBI MUpa B 00IIeM
psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

Bbu6nuoreka [JOK
https://m.edsoo.ru/e7d400{4

149

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O

Bbu6nuoreka [JOK
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Teme "Kunemaruka"

https://m.edsoo.ru/b032fc4b

O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110

bu6mmoreka [IOK

150
teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O000111eHIE U CUCTEMATU3aLUs 3HAHUH 110 Bbu6nmuoreka [JOK
teme "{unammka" https://m.edsoo.ru/2dfbafc5
152 O06o001IeHre U CUCTeMaTH3alisl 3HAaHUH 110 bubmunorexa [JOK
teme "Craruka TBepAoro tena' https://m.edsoo.ru/3cca482¢
153 O06001IeHre 1 cUCTEMaTU3aLMs 3HAHUI 110 bu6mmoreka [IOK
TeMe "3aKOHBI COXpaHEHHS B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
O06001IeHre 1 cucTeMaTH3aIs 3HaHUK 110
" . bubmunorexa [JOK
154 Teme "OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
" https://m.edsoo.ru/ed440ca8
TEOPHUH
155 O06o00mIeHre U cucTeMaTH3aIisl 3HaHUH 110 bubmuorexa [JOK
teme "Tepmoaunamuka. TemioBbie MamvHb" https://m.edsoo.ru/c63f7c10
O06o001IeHre U CUCTeMaTH3alisl 3HAaHUH 110
156 TeMme "ArperaTHble COCTOSIHUSI BEIIECTBA bubmmorexa [OK
P | ' https://m.edsoo.ru/1d36b5b1
@da30BbIE TIEPEXOBI
157 O06001IeHre U cCUCTEMAaTU3aLNs 3HAHUI 110 bu6mmoreka [IOK
Teme "DnekTpudeckoe mnojie" https://m.edsoo.ru/3bf0def9
158 O06o001IeHre U cucTeMaTH3aIisl 3HaHUH 110 bubmuorexa [JOK
teme "[loCTOSTHHBIN 3JEeKTpUYEeCKU TOK" https://m.edsoo.ru/71453ee6
159 O06o00mIeHre U cucTeMaTH3aIisl 3HaHUH 110 bubmuorexa [JOK
teme "Toku B pa3nuyHbIX cpenax” https://m.edsoo.ru/3d40077a
160 O06001IeHre U cUCTEMAaTU3aLMs 3HAHUI 110 bu6mmoreka [IOK
teme "MarautHoe moje" https://m.edsoo.ru/3b4c06ac
PesepBHbIil ypok. O600IICHHE 1
P P N bubmuorexa [JOK
161 cucTeMaTH3als 3HaHUH 10 TEME

"DnekTpoMarHuTHasA UHAYKIUS"

https://m.edso0.ru/053e2248
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PesepBHelil ypok. O600mIeHHE 1

162 cHCTEMaTH3aIns 3HaHUH 110 TeEME 1 bubmorexa LIOK
H https://m.edsoo.ru/d6310bfd
"Mexaunueckue koneoanus"
PesepBusblil ypok. O0001IEHIE U

163 CI/ICTIG)MaTI/BZpI/I}I 3HaH1/11§1LI 10 TEME 1 buGnnorexa LIOK

" B " https://m.edsoo.ru/5¢2bb83d
DNEKTPOMArHUTHBIE KOJICOAHUSI
PeseprubIil ypok. O6001IeHNE 1

164 CHCTEMAaTHU3alMsl 3HAHUH 110 TEME 1 bubmuorexa [JOK
"MexaHUUYEeCKUE U 3JIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"

165 PeseprubIil ypok. O600mIeHNE 1 1 bubnnorexa HOK
cucTeMaTu3anus 3gagui mo teme "OnTuka" https://m.edsoo.ru/52ad1603
PesepBublii ypok. O00011I€HIE U

P P EH " bubmmoreka [IOK
166 cucTeMaTu3anus 3Hagui mo treMe "OCHOBEI 1
https://m.edsoo.ru/5beclc65
CTO"
PesepBHsblil ypok. O0001IEHIE U
167 CI/ICTIG)MaTI/BZpI/I}I 3HaH1/11§1LI 10 TEME 1 buGnnorexa LIOK
" . g " https://m.edsoo.ru/f7¢59d38
KopnyckynsipHO-BOJTHOBOH JTyalii3m
PesepBusblil ypok. O0001IEHIE U
168 CI/ICTIG)MaTI/BZpI/I}I 3HaH1/11§1LI o teMe "dusnka 1 bubmmnorexa [IOK
" B https://m.edsoo.ru/1f511654
aroma
PesepBublii ypok. O00011I€HIE U
P P EH " bubmuorexa [JOK
169 cucTeMaTu3anus 3gaguii mo teme "dusuka 1
" https://m.edsoo.ru/905¢5ce0
aTOMHOTO SIIpa U AJIEMEHTapHbBIX YaCTHUII
PesepBurblii ypok. O00011I€HIE U
P P EH " bubnmoreka [IOK
170 cucTeMaTu3alus 3HaHu| 1Mo TeMe "DIeMEHTEI 1
| https://m.edsoo.ru/2bffb94c
acTpou3uku
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

. ®usuka. Mexanuka; yriayonennoe ooyuyenue 10 knacc/ Mskumes I7.51.,
CunsikoB A.3. OO0I11IE€CTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODA»;
AxrmmonepHoe obmiectBo «M3aatenbetBo «IIpocBemenner

®dusuka. MonekynapHas ¢usuka. TepMmoanHaMuka; yriyOaeHHOE o0ydeHne
10 kmacc/ Msikumes I'.41., CunsikoB A.3. O0111€CTBO C OrpaHUYEHHON
0TBETCTBEHHOCTHIO «/IPODAY; AkironepHoe odmiectBo «3aarenscTBo
«IIpocsemieHue»
. ®wusuka: Konebanus u BoiHbL 11 kitace : yaeOHUK: YriTyOJIeHHBIA YPOBEHB : /
I".A.Msxkumes, A.3. CunsikoB. M.:IIpocsemenue, 2021.
. ®usuka: Ontuka. KBanToBas usuka. 11 kiacc : yriayOJeHHbIH yPOBEHD :
yueOnuk / I'.SI.Msxummes, A.3. Cunskos. M.:[Ipocsemenne, 2021.
. ®usuka. 3agaunuk. 10-11 xi. : yueObnoe nmocooue / A.I1.PpiMkeBud :

M.:ITpocsemienue, 2021.

METOJINYECKHUE MATEPHUAJIBI J1JI YYUTEJIA

1. ®usuka. Yriyonennsiii ypoBenb. 10 kitacc. MeTonuueckoe mocoodue K
yueoHukam [ SI.Mskumena, A.3.Cunsikoa / A.B.Illatanuna. — M.:Jlpoda,
2020.

2. ®wuzuka. YriyoneHHsid ypoBeHsb. 11 kiacc. Meroanueckoe nocodue K
yueonukam [ SI.Mskumena, A.3.CunsikoBa / A.B.Illatanuna. — M.:Jlpoda,
2020

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://uchi.ru/

http://class-fizik.ru/
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