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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe Ha YpPOBHE CpeIHEro oOlEero oo0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOXKEHHM W TpeOOBaHMU K pe3yJbTaTaM OCBOCHHS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacrasieHHbix B ®I'OC COO, a
Takke ¢ ydéroMm (enepaibHON pabodeit mporpaMmmbl BocnuTanus u KoHnenun
npenojiaBanus yueObHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3alUiIX
Poccuiickoit ~ ®@enepany,  peaqu3yOIMMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
POTrPaMMBI.

[Tporpamma no ¢usuke onpeaenser 00s13aTebHOE MTPEIMETHOE COJEPKaHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCJIE0BATENBHOCTh H3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOyYaromIuxcs.
[IporpamMma mno ¢u3uke Aa€T NpeACTaBICHUE O MLENAX, COACpP)KAHUH, OOIIeH
cTpareruu OOy4YeHUs, BOCHUTAHMS M Pa3BUTUS OOYyYarOIIMXCS CpEeACTBAMU
yuebHoro npeamera «Dusnkay Ha yriryOJIEHHOM YPOBHE.

N3yuyenue kypca (uzuku yriayOJE€HHOTO YPOBHSI MO3BOJISIET PEaM30BaTh
3a1aun npo¢eCcCUOHATBHOW OpUEHTAIMH, HAIMIPaBJICHO Ha CO3JaHUE YCIOBHUM i
NPOSIBIICHUS] CBOMX HHTEIUICKTYyalbHBIX U TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydJaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs 00pa3oBaHUSA B
opraHm3anusx MNpodhecCHOHANIBHOTO 00pa30oBaHUsl MO Pa3IUYHbBIM  (PU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATLHOCTSIM.

B nporpamme 1o (¢u3MKe ONpeAeNsioTcs IJIaHUPYEeMble pe3yibTaThl
OCBOEHUS Kypca (PM3MKH Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMEeTHbIE, MpeaMeTHble (Ha  yrnyOonéHHoMm  ypoBHe). HayuHo-
METOJI0JIOTHYECKOM OCHOBOM Il pa3pabOTKu TpeOOBAaHUM K JIMYHOCTHBIM,
METalpeMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCs, OCBOMBIIMX
mporpamMmy 10 (U3MKE HA YPOBHE CpeAHero oO0mero ooOpa3oBaHus Ha
yr1yONIE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma no pu3mKe BKIIOYAET:

IUIAaHUPYEMBIE PE3yJIbTaThl OCBOCHHMS Kypca (U3MKKM Ha YriyOJéHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO F0JIaM 00YUYEHUS;

coJiepkanue yueoHoro npeamera « Pu3nka» Mo rogam o0ydyeHusl.

[IporpaMmma mo ¢Qu3uKe HMeeT MNPUMEPHBIM XapakTep M MOXKET OBITh
UCITIOJIb30BaHA YUYUTEISAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX pab0OYMX MPOrpamM.

[Iporpamma no ¢u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIEH U
IPENIOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3allii  Pa3MYHBIX METOJIUYECKHUX
NOJIXOJJOB K TMpernoAaBaHUI0 (U3UKH Ha YrIyOJNEHHOM YpOBHE IMpPH YCJIOBHU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusuka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAX TMPHUPOABI, BBICTYMAs B
KayecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu#’ 00 okpyxkatoieM mupe. LLkonpHbIi Kype HU3HKH — cCTEMOOOpa3yOInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, ITOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, M3y4yaeMbIX XuUMUEH, Ouojoruei,
dbusnueckoit reorpadueir u actpoHommen. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHHUM Ompenenuyio XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYEHHsI HOBBIX MATE€pPHAJIOB C 3aJlaHHBIMM CBoOWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromierocs, B (popMupoBaHHEe YMEHUN MPUMEHSATh HAyYHBIN
METO/]I IO3HAHUSI ITPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHUA.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeIHEr0 OOIIEro 00pa30BaHus MOJI0KEH
psa uaeH, KOTOpble MOXKHO PacCMAaTPUBATh KaK MIPUHIIMIIBI €70 MOCTPOECHMUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBIIETCS JIOTMYECKHU
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuajl U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuszayuu. B cooTBeTcTBUM C HEWl Marepual Kypca (HU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUU, BEIIECTBE U
noJIe.

Hoea zymanumapuzayuu. EE peanuszanysi NpennoyiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO MOTeHIMana (U3MYECKON HAyKH, OCMBICIEHHUE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM oOOLIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHYECKHUMH MTPOOIEMAMHU.

Hoen npuxnaonoin nanpaenennocmu. Kypc ¢usuku yriayOn€HHOTO ypoBHs
IPEIOoJIaracT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTHYECKHX
NPUJIOKEHUH W3YYEHHBIX TEOpUM M 3akoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUM U COBPEMEHHbIE TEXHUYECKHE YCTPONCTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS DJIEMEHTOB
COJEpP)KaHUsS, IMOCBAIMIEHHBIX SKOJOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJOIHH, a TakkKe 00CYXIEeHHUs
npo6JieM palMOHAIBHOTO MPUPOIOTIOIH30BAHMS U SKOJIOTHUECKON 0€30M1aCHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBbI 10 (GU3HKE JTOKHO OBITH OCTPOCHO Ha
IPUHLINAIIAX CUCTEMHO-EATENBHOCTHOrO noaxona. s Gusnku peanuzanus 3THX
IPUHLIKIIOB 0a3MpyeTcsl Ha MCIIOIb30BAaHUM CAMOCTOSITEILHOTO AKCIIEPUMEHTA Kak
IIOCTOSIHHO JIeHCTBYMOIIEro ¢akropa ydeOHoro mnpouecca. g yriayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOTO YYEHHUYECKOTO 3KCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANbHBIE YYEHHYECKHE OIBITHl MPU H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTHUKyMa. [Ipr 3TOM BO3MOKHBI
IBa crocoba peanu3zaudd (PU3NYECKOro TpakTHKyma. B mepBom ciyudae
MPaKTUKyM MpoBoaUTCs au60 B KoHIe 10 u 11 kmaccos, 1ubo0 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — 370
UHTErpanuss padoT TPaKTUKyMa B CHCTEMY JabOpaTOpPHBIX padoT, KOTOPHIC
IpOBOJASATCS B Ipolecce u3ydeHus paszgena (temsl). IIpu 3Tom mon paboramu
PaKTUKyMa MOHUMAETCsl CaMOCTOSITEIbHOE MCCIEI0BAHUE, KOTOPOE MPOBOJIUTCSA
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIaroBoi HHCTPYKIIUH.

B nporpamme mno (@usMke cuUCTeMa YYEHHUYECKOrOo HKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKkTUKyMa MpeJCTaBiIeHa €IWHBIM NepeuHeM. Bridop
TEMATUKU U1 3TUX BUJAOB YYCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEH MOYypOYHOIO
IJIAaHUPOBAaHUSI U OCHaleHus kabuHera ¢usuku. [Ipu »TomM obecrneunBaeTcs
OBJIaJiIcHUEe OOYyYaIOUIUMHUCS YMEHUSMU TMPOBOJUTH TPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEJIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bosnbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACUETHBIX U KadeCTBEHHBIX
3amad. Ilpu sTomM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33aJlayd C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3NUECKOW MOJEIbIO, MO3BOJSIONINE TPUMEHATD
U3yYEHHbIC 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasfena Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3AenoB. JJig KaueCTBEHHbIX 3a7ad
IPUOPUTETOM SBIISIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIPEACKA3aHUe MPOTEKAHUS
bu3nYecKuX SBJICHUM U MPOIECCOB B OKPYXKAIOIICH KU3HU, TpeOyrolre BbIOOpa
buznyecKoil MoAeNnu A CUTyalluu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusmu PI'OC COO k MarepuaibHO-
TEXHUUYECKOMY OOECIICUCHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEJIHEr0 OOLIEro 00pa30oBaHUs JOJKEH U3y4aThbCs B YCIOBHIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopaTtopHoe O0OpYyJOBaHUE Jisi BBIMNOJIHEHHs YKa3aHHBIX B Iporpamme IO
¢u3MKe yYEeHHYECKHX OIBITOB, JaOOPAaTOPHBIX padOT M paboT MpaKTUKyMa, a
TaK)Ke JIEMOHCTPAIMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercs B COOTBETCTBUU C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEeYMBAET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpamMme Mo (PU3MKE KIIOYEBBIX JEMOHCTpaIUil maiis
UCCJIEIOBAHMUSI  M3Yy4Yae€MbIX  SIBIGHUA M  MPOIECCOB, AMIIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHME JJISI YUYEHMYECKHX MPAKTUYECKUX padoT
dopMupyeTcss B BHJEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsi B pacuére



OJTHOTO KOMIUIEKTa Ha JBYyX oOOydJaromuxcs. TeMaThudecKhe KOMIUICKTHI
71a060paTOPHOTO OOOPYMOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPUH.

OCHOBHBIMU TIETISIMU U3Y4eHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHupOBaHWEe WHTEpPECa M CTPEMJICHUS OOyYaromuxcsi K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyaJIbHBIX H  TBOPYECKHX
CIOCOOHOCTEM;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHWSA W (popMHpOBaHHE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYIKAIOLTUM SIBJICHUSIM;

dbopMHEpOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYCeHUS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKU;

dbopMupoBaHre YMEHUI OOBSICHATH SBICHUS C UCIOJIb30BaHUEM (PH3UIECKIX
3HAHWUU U HAYIHBIX JIOKA3aTEIbCTB;

dbopMUpOBaHHWE TPEIACTABICHUNA O POAM (DHU3UKKA IS Pa3BUTHSA JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  TIPEACTABICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANFHOW  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOJATOTOBKA K
JanbHelIeMy 0Oy4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTimkeHne dTUX TieNiel 00eCTIeUrBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B
mporiecce n3ydeHus Kypca GU3NK1 Ha ypPOBHE CPETHETO O0Iero oOpa30BaHuUS:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHAX,  BKJIIOYAas  MEXaHUKYy,  MOJEKYISpHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATH TEOPETUICCKUE 3HAHUS JIJIs1 OOBSICHCHUS
(GU3HYECKUX SBJICHUW B MPUPOAC W JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
IMOBCEIHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHHUS PA3UYHBIX 3aJad C SBHO 3aJaHHOMU
bu3nYecKol MOJENBI0, 3a/ad, MOJAPA3yMEBAIOIIUX CAMOCTOSTEIHLHOE CO3/IaHUe
bu3MYecKo MOJeNH, aJeKBATHOM YCIOBUSM 3ajJaud, B TOM 4HCIE 3aaad
WHKXCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTECIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  SKCICPUMEHTOB, aHajdW3a MW HWHTEpIpeTanud WHGOPMAINH,
oTpezeNieHus JOCTOBEPHOCTH MOJyYEHHOTO Pe3yJIbTara;

CO3/aHHME YCJOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIICIOBATEIHCKOM,
TBOPUYECKOH JIeATETHHOCTH;



pa3BuTHE MHTEpeca K chepaM nmpodhecCuoHATHLHON ASSTENHHOCTH, CBI3AHHOU
¢ pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrmyOnéHHBIN ypOBEHb
u3ydyeHus: yuyeOHoro mnpeamera «®duszmka» Ha ypOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYaloIMMUCS, [UIAHUPYIOIIMMHU POJIOJKEHUE
0o0pa30BaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.

Ha uzyuenue pusuku (yrmyOnéHHBIH YPOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HEZEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYMTENb JI€JaeT BHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHUIYATIbHBIX
0COOEHHOCTEH 00yJarOmUXCs.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. HayuHnbiii MeTO O3HAHUSA NPUPOABI.

®duszrka — pyHIaMeHTallbHas Hayka o npupojae. HayuHslil MeTo 1 Mo3HaHUs U
METO/Ibl UCCIIEIOBAHUS (PUBUUECKUX SIBJICHUU.

DKCHEpUMEHT M TEOopUsl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

CrocoObl  u3MepeHus: (U3MUECKUX BEIMYMH (AaHAJIOTOBblE M LHU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3Mepenuit  ¢usmyeckux BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKA,
abCOMIOTHO TBEPIOE TENO0, HWACATbHAS KUAKOCTh, WACAIBHBIA Ta3, TOYCUHBIN
3apsn). ['unore3a. dusnyueckuii 3aKOH, TPAHUIIBI €TI0 MPUMEHUMOCTH. Pu3ndecKast
TEOPUSL.

Ponb u mecto ¢u3uku B (HOpMUPOBAHHHM COBPEMEHHOM HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKON 1E€ATEILHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

M3mepeHne cuiibl TOKa W HANPSXKEHUS B LENU TMOCTOSHHOTO TOKAa MpPH
MOMOIIIM aHAJIOTOBBIX U U(POBBIX U3MEPUTETBHBIX IPUOOPOB.

3HakoMcTBO ¢ nudpoBoii taboparopueit no ¢usuke. [Ipumepsl u3mepeHus
(U3UYECKUX BEIIMYUH TIPH MIOMOIIH KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKHU.

Pannyc-BekTop MarTepuasbHOM TOYKH, €ro MPOEKIMH HA OCU CHCTEMBI
KoopauHart. Tpaekropusi.

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

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

CBoOomHoe manmeHue. YcKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO0 TMOJ YIioM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHSI MaTEepUATIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.



KpuBonmHenHoe  nBuxeHue. JIBMKEHHE  MATEpPUAIBHOW  TOYKHA  IIO
OKPY>KHOCTH. YTJOBas W JIMHEWHass CKOpocTh. llepwon m wacTtoTta oOpaiieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLHUAIBHOE) U MOJIHOE
YCKOPEHHE MaTEPUAIbHON TOUKH.

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

Jlemoncmpayuu.

Mopens cucteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

Crioco0Obl uccineoBaHus IBUKEHUI.

WnrocTpanus NpeaenbHOro nepexoia i \3BMEpEHNe MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHre NBUKEHUMN C UCIIOJI30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaOntonenue nBukeHus Tena, OpOLIEHHOTO MOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

HamnpagsneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBO CKOPOCTH B PELYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OOHOTO U TOTO XKE
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM
JIBH>)KCHUU.

U3mepenne  yckopeHUss ~ CBOOOJHOTO  mafeHUss  (PEKOMEHJI0BAHO
UCIIOJIb30BaHuE IIUPPOBOI TabOpaToOpuH).

N3yuenne fABUXKEHHUSI Tella, OpOIIEHHOro Tropu3oHTalbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHOM 3aBHCHMOCTH MEXAY JaJbHOCTBIO
10J1€Ta U HAYaJIbHOW CKOPOCTBIO TEJa.

N3ydeHne IBHXKEHUS Tella MO OKPYKHOCTH C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa OOpalleHusi KOHUYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



[lepBbiii 3akoH Hprotona. MuepumaneHble cuctemsl orcuéra. IIpmHImMn
oTHocuTenpHOCTH ['anmunes. HenHepuuanbHble cucTEMbl OTCUETa (OINpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIUI Cyneprno3uiuy CHIL.

Bropoi 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHMPHOI'O TSATOTEHUS. OKBHBAJIEHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOW MACCHI.

Cuna tspxkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO NaJE€HUS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckoid IMUpOTHL. JIBUXKEHHE
HEOECHBIX TeN U X CIyTHUKOB. 3akoHbl Kerepa. IlepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpEHHUs CKOJIBKEHUS U CUJIa TPEHMS
nokos. Koapduuument tpenus. Cuna cOnpoTHBICHUS MpPH JBWKEHUU Tela B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBHYKEHUE NCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauyuu.

HaOnronenue NBHKEHHUS TEN B MHEPLUUAIBHBIX M HEMHEPLUUAIbHBIX CHCTEMAX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWIMHAPOB WM WIapOB Pa3HOM MacChl C OAMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIbHON CUCTEMBI OTCYETA.

CpaBHEHHE  pPABHOJIEWCTBYIOLIEH  NPHUIOXKEHHBIX K TEIy CHI C
IIPOU3BECHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIUX B PE3YyJIbTaTE B3aUMOIECUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IOKOsI, KAYEHHSI U CKOJIBYKEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMUKYM.

N3mepenne paBHOACUCTBYIOUIEH CHII MPH JBM)KEHUU OpyCcKa MO HAKIOHHON
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHS Opycka IO
HAKJIOHHOM INTIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



VccenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIIUX B NPYXKHHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

V3ydeHne NBMIKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTOH depes
JErKuii OJIOK.

N3mepenne koddduiieHTa TpeHus MO BEJIMYMHE YIIIOBOTO KoddduireHTa
3aBucUMOCTH Fop(N).

HccnenoBanne nBrKeHHs] OpycKa MO HAKJIOHHOW IJIOCKOCTH C MEPEMEHHBIM
K03 ULIMEHTOM TpEHHUS.

W3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpamaTeabHOE JBHXKEHUE
TBEPAOTO Tena. MOMEHT CHiIbl OTHOCHUTENIIBHO OCH BpaumieHus. [lnedo cuibl
CnoxeHune Cil, TPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEIIETYAThIE KOHCTPYKIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanre yclIOBHM paBHOBECHS TBEPAOTO TeNd, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITEMHOB M PaCUET CUII YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopeMa 0 IBUKEHNUHU LIEHTPA Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTrepUalbHOW TOUYKH. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHbBIX MOJIAX.

PaGora cumel Ha MasioM W Ha KOHEYHOM TiepemernieHun. [ paduuaeckoe
IIPEICTaBICHUE PAOOTHI CUIIBI.

MoOITHOCTb CHUIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUU MATEPUAIBHON TOYKH.



[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAsT 3HEprus.
[ToreHuuanbHass SHEPrUst ynpyro AeQopMUpOBaHHOU MpyxuHbL. lloTeHnmuanbHas
DHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM moje. [loTeHuumanbHas 3HEprus
TeJa B TPABUTALIMOHHOM I10JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHUANbHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s uACadbHOM >KUAKOCTU KAaK CIEACTBUE 3aKOHA
COXpAaHEHUSI MEXaHUUYECKON IHEPTUH.

TexHHUYeCKUe yCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHL: JIBUKEHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3Hepruu Tena Mpu COBEPILICHUN PabOTHI.

B3auMHble TNpeBpalllcHUs] KUHETUYECKOW W MOTCHUUAIBHOW SHEPrUi MpHU
JEHUCTBUU HA TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH NPU CBOOOTHOM TIaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne nMmyJiibea Telia o TOpMO3HOMY MYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TSITH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBIL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIIPYTOM B3aUMOJIEHCTBUH.

N3mepeHre KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY MTYTH.

CpaBHEeHHE U3MEHEHUS MOTCHLUAIbHOW SHEPTUH MPYKUHBI C pabOTOMN CHUJIBI
TPEHUSL.

Onpenenenue padOThl CHIIBI TPEHHUS MPHU JABWKEHUHM Tella 10 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsIpHO-KMHeTnyeckon Tteopun (MKT), ux
onbITHOe oOocHoBaHue. Jluddy3us. bpoyHOBCkoe JBIKEHHE. XapakTep
JBW)KCHUSI M B3aMMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOEHHs Tra3oB,
KUIAKOCTEH M TBEPABIX TeN M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObsl e€ u3mepenus. lllkama
temrepatyp Llenscusi.

Mopens uieanbHOro ra3a B MOJIEKYJAPHO-KMHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHbl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina tremneparyp Kenbuna). 3akon JlanbroHa. M3omnponecchl B
UJeabHOM Ta3e C [IOCTOSIHHbIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIpe/ICTaBICHUE U30IMPOIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HUEM U  CPEIHEH KUHETHYECKOW  SHEeprueu
NOCTYIATEJIbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HMJIEATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUH UICAIbHOIO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KMHETHYECKOW 3HEPTHUEN MMOCTYNaTeIbHOIO TEIJIOBOrO IBMXKEHHS €€ YaCTHULI.

TexHudeckue yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHL: TEPMOMETD,
OapoMeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHNS YaCTHL] BEIIECTBA.

Monens OpOyHOBCKOTO JBUKEHMUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddyszust sxuaKocTe.

Mogaens onbita IlTepHa.

[IpuTsyKeHNE MOJIEKYIL.

Mopenn KpUCTaJuIMYeCKUX PEMIETOK.

Ha0nronenue u uccienoBanre n30MpoLeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXTy TOpsUYeii U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOro Mpouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit TabopaTtopun).

N3yueHne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T/]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHUE 3HAYEHHUs BEJIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano tepMoauHamukd. CamMONpou3BOJbHAS — peslaKcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuealbHOrO raza B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHI:
ypaBHeHUEe MeHaeneeBa—Knanelipona U BhIpaXEHUE [JI1 BHYTPEHHEW SHEPTUMU.
VYcnoBusi NPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHUEHTPALHs YaCTHUILl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue 11l BHYTPEHHEW 3HEPruud OJHOATOMHOTO HJICaIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMuKe. Boruncienue paboTel 1o rpaguky
npoiiecca Ha pV-nuarpamme.

Tennomepenaya  kak  crmoco0 — W3MEHEHHUS ~ BHYTPEHHEW  DHEPTUU
TEPMOJUHAMHUYECKOW  CcHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnorel. TennoéMkocTh Tena. YaenbHas W MOJIIpHAs
TEINIOEMKOCTH BeLIeCTBA. YpaBHeHue Mariepa. YaenbHas TeEIUIOTa CrOpaHus
torumBa. Pacuér kommuecTBa TEMJIOTHI mpu Teruionepenade. I[lonstue 00
aanabaTHOM IpoILIecCe.

[lepBblii 3aKkOH TepMOAMHAMHUKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak  Mepbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoil 3akOH TepMOAMHAMHMKH JJisi PAaBHOBECHBIX IPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI MPOXOIHUT
eIMHCTBEHHAs aauadara. AGCONOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM i1  HEPAaBHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO NepeiaTh TEIUIOTY OT 0oJiee X0IO0AHOro Tena K 0ojiee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUPOTHBIX MTPOTIECCOB.

[Tpuniunel aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIIOIb30BaHUsI TEIJIOBBIX ABUTrarenei. TemnoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIIbHUK,
KOHJUIIMOHEP, AU3EIbHBIA W KapOIOpaTOpHBIA JBUTraTeNH, HapoBas TypOWHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATYp, YTWUIM3aLUs «TEIUIOBBIX» OTXONOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIM3AlUsS OMOOPTaHUYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOW» M 3JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUH.

Bo3nymHoe oraumso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KommbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3U DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUTKOCTEM.

Tema 3. Acpecammuvie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcanus. VcmapeHwe wu KumeHue. Y aeiabHas
TEIJI0Ta MapooOpPa3oBaHUSI.

HacpllieHHble W HEHacChIlEHHblE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, NX HE3aBUCUMOCTH
0T 00BEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxaocTth Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOICTB
KpuctaiuioB. [lmaBieHne W Kpuctaim3auus. YJIEJbHAs TEIIOTa IUIABICHUS.
Cybnumarwsi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarui.

TemnmoBoe pacmUpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHUM YaCTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[Tpeo6pa3zoBanue sHeprun B (Pa3zoBbIX Mepexoaax.

VYpaBHeHuUe TerI0Boro OanaHca.

[ToBepxHocTtHOe HaTsKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBienus. [laBineHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opwmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  HKUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JIABJICHUMU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnBITEl C MBUIBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHUsI.

Moenu HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHns BIAXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buael nepopmarimii.

Ha6mronenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3yueHue 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACBIIICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXHOCTUM BO3JyXa M OILIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne ko3P duiimeHTa noBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanme 3aBUCUMOCTH  nedopmaruu  pe3smHOBOro  oOpasma  oT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3alus Tea W e€ MpOsBICHUSA. OJEKTpUuecKud 3apsa. [IBa Bupaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOAHUKM, NOHMAJIEKTPUKH ¢  MOJYIPOBOJIHUKH.
OneMeHTapHbld JJIEKTPUYECKUI 3apsil. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsza.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH Kynona.

DiekTpudecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3aPsiJIbl.

Hanpspk€anocts  snektpuueckoro  mons.  [IpoOueiit  3apsin.  Jlunum
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE IIEKTPHUUECKOE TOJIE.

[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHue. lloTeHnuanbHass >HEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHnman snexkTpocratnyeckoro nosist. CsA3b HANPSYKEHHOCTHU MOJIS U Pa3HOCTH
NOTEHIMAIOB JUJISl AJIEKTPOCTATUYECKOro Mojs (Kak OJHOPOJHOTO, TaK U
HEOHOPOJIHOTO).

[IpyHIMT CyNIEpNO3ULUN SJAEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEpHO 3apsbkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo o00bEMy mapa. [losme paBHOMEpHO 3apsKEHHOU
OeckoHEeYHOW TUIOCKOCTH. KapTWHBI NUHUI HampspDKEHHOCTH J3THX TOJEH U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsA0B.

JusnexTpuku B OJIEKTPOCTATUYECKOM  MOJIE. Jwusnextpruueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpaA.

[TapannenbHOE coenHEHNE KOHIEHCAaTOpOoB. [locnenoBarenbHOe cCOeqMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHUE 3apsyKEHHON YaCTHULIBI B OJTHOPOIHOM JIEKTPUUECKOM II0JIE.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3apSKEHHBIX MIACTUH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B IIEKTPUUYECKOM MOJIE.

DnekTpocTaTHyecKas 3aluTa.

Y CTpOUCTBO U IEVUCTBUE KOHIEHCATOPA MOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3JIEKTPUYECKOTO OIS 3apsHKEHHOIO0 KOHJIEHCAaTopa.

3apsKka 1 paspsjika KOHIEHcATopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OueHka cuil B3auMOIEHCTBUS 3apSKEHHBIX TET.

HabGnronenue npeBpallieHus SHEPTUH 3apsSKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3JIyYEHUs CBETOANO/IA.

M3ydeHne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanpspKEeHUs ) pu
MOCJIEA0BATEIBLHOM COEAUHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsokenne U u DJIC 6.

3akoH Oma 11 ydacTka Lenu.

DneKkTpudyecKkoe COIIPOTUBJIEHUE. 3aBUCUMOCTh CONPOTUBJIEHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JJIMHBI M IUIOIAAU TOMEPEYHOIO0 CEYEHUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, MapajUIebHOE, CMEIIAHHOE COEOUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snexkrpuyeckoro Toka. 3akoH J[xoymnsa—Jlenma.

MOMHOCTE 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BbIIEIsSE€Mas Ha
pe3ucTope.

OJIC um BHYTpEeHHEE COINPOTHUBIIEHHWE HCTOYHMKA TOKa. 3akoH Owma mid
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM I1emr. MOIIHOCTh HMCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SHEPTUN.

Jlemoncmpayuu.

M3mepeHne CUibl TOKA U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPsDKEHUS UL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOIUOAA.

3aBUCHUMOCTb COIPOTUBIICHUS LUIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU TOCTOSHHOM
HaIpsHKEHUU.

[Ipssmoe nzmepenune D/IC. KopoTkoe 3aMbIKaHHE TalbBaHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coennHeHust ICTOYHUKOB Toka, DJIC barapeii.

HccnenoBanue pa3sHOCTH MOTEHLUMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIBI TOKA B IIEMU.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEMAHHOTO COETMHEHUST PEZUCTOPOB.

W3mepenne yAaenbHOro CONpOTUBIIEHNS TIPOBOIHUKOB.

HccnenoBanve 3aBUCHUMOCTH CHJIBI TOKA OT HAIpPSOKEHUS JUISL  JIAMIIbI
HaKaJIUBaHMUS.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPA).

N3mepenne D/IC 1 BHyTPEHHETO COITPOTHUBIICHUS HICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUHU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CUJIbI TOKA B LEIIH.

HccnenoBanre 3aBUCMMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAJLIOB. 3aBUCHUMOCTh CONPOTHUBIICHUS METAIIOB OT
TemMriepaTypbl. CBEpXIpOBOAUMOCTb.



OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHHKNY. CobOcTBeHHass W TOpUMECHas  MPOBOJUMOCTH
noJynpoBoAHUKOB. CBolicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPHUOOPHI.

ONEeKTPUYECKUA TOK B JJIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IUCCOLUALMS.
Onextponns. 3akoHbl Papanes s JIEKTPOIIN3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTENbHBIM
paspsan. Paznuyneie TMIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. I1nasma.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE MPHUMEHEHME: Ia30pa3psiIHbIC
Jammbl, AJIEKTPOHHO-JIydeBas TpyOKa, MOJyNPOBOJHUKOBBIE NPUOOpHI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIIJIABKA AJIIOMUHUSA, SJIEKTPOHHAs] MUKPOCKOIIUS.

Hemoncmpauyuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 3ekTposinza dapazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TNOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Habmonenue snexrposnnsa.

W3mepeHnne 3apsaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHST — TE€PMOpE3HCTOpa  OT
TEMIIEpaTyphI.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKHU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: PU3NYECKUX BEUYMH C UCIOJIB30BAaHUEM aHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3UUECKUX BEJIMYMH.
OneHka rpaHul] NOrPEeIIHOCTEN.

[IpoBeneHnEe KOCBEHHBIX HW3MEPEHHH, MCCIEAOBAaHWHA  3aBUCHMOCTEU
¢uznyecKux BEIMYMH, NPOBEpPKA MPEAJOKEHHBIX THMNOTe3 (BHIOOp U3 pabdor,
ONMCAaHHBIX B  TEMAaTHYECKHX  pas3lenax «YYEHMYECKUMM  JKCIIEpUMEHT,
Jab0paTopHbIe pabOThI, MPAKTUKYMY).

MexnpeaMeTHbIe CBA3H.

Nzyuenne «kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCS ¢ YYETOM CONEPKATENBHBIX MEXIPEIMETHBIX CBSA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (hakT, THIOTEe3a, (U3NYECcKas BEIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIENb, HW3MEpPEHHE,
NOTPEIIHOCTH U3MEPEHU, N3MEPUTENbHbIE TPUOOPHI, ITUPpPOBasi 1ad0paTopus.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluneiHas QyHKUuS,
napaboJia, rurepOosa, ux rpadukd U cBoicTBa. TpuroHomerpudeckue (GyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpoeKUH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe JABWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYKaloleH Cpenbl,
yTHiIn3anuss OHMOOPraHMYECKOro TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOW» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJICHUS B PUPOJIE,
AIIEKTPUUECKHUE SBJICHUS B )KUBOW TIPUPOJIC.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIYyYEeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBA TBEPABIX TeJI, KUIAKOCTEH U I'a30B, KUJIKUE KPUCTAILIBI, SJEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTUYECKAS TUCCOLMALUS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

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

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHMJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMK), MCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), JBUTATEIh BHYTPEHHETO
Cropanusi, naponasi TypOuHa, OBITOBOM XOJIOAMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE DJIEKTPONpUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOTYITPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekrpoanHamMuka.

Tema 4. Mazhnummnoe noae.

B3anmoneiicTBUE TNOCTOSIHHBIX MarHUTOB Y NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTHOM uWHAyKIMH. [IpuHimn cynepnosunnu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOM MHIIYKLWH.

MarsuTHO€e 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJI€HUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. J[BH>KEHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHC IIPOLCCChI: IMPUMCHCHHUC

ITOCTOSTHHBIX MarHHUTOB, AIEKTPOMArHUTOB, TEeCTep-MYJIbTUMETP,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna 7uHHMA  WMHAYKOMM ~ MAarHATHOTO — TOJS  IOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOW MHYKIIMYU TOJISI JNIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoseiicTBrue 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaOmronenue ABMKEHMS My4YKa JIEKTPOHOB B MArHUTHOM MOJIE.

[TpuHIMDO JNENUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

HccnenoBanre MarHuTHOTO IMOJI HOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue NeMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmriepa.

N3yueHne 3aBUCUMOCTU CHIIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMU HA OCHOBE MU3MEPEHUS CUIIbI AMIiepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBienue aneKTpOMarHUTHOW MHAyKUuMHU. IlOTOK BekTOpa MAarHUTHOU
uHaykunu. OJIC wHAyKnMU. 3aKOH JieKTpoMarHWTHOW wuHaykuuun Dapanes.
Buxpesoe anekrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMHM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTH B II€NM MOCTOSIHHOTO TOKA.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOUECCHl: MHAYKIHUOHHAS
MeYb, COJICHOU/, 3alllUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM T10JIE
3eMuIH.

Jlemoncmpayuu.

HabGnrogenue siBjaeHUS 3JIeKTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUM OT CKOPOCTH W3MEHEHHUS
MAarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHON) TpyOe.

SIBiIeHME CAaMOMHTYKIIH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU WU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

Onpenenenne MHAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIIAH.

COopka MoJienH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

["apMonunyeckue konebaHusi. Kunematuueckoe M JTMHAMHYECKOE OINMHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAaHEHUsS MEXaHWYeCKoW sHepruu). BoiBon
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJICOAaHUN U3 MX YHEPTeTUYECKOTO U
KMHEMAaTU4€CKOTO OMUCaHMUS.

AmMmntyna u ¢asza kosebanui. CBsI3b aMIUIMTYIbl KOJ€OaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepmon m uacrora koneOanuii. [lepmonm Manbix CBOOOTHBIX KoJieOaHUH
MaTEeMaTU4YeCKOoro MasTHHKA. llepros cBOOOAHBIX KoeOaHM MPYKUHHOTO
MasTHUKA.

[TonsiTue o 3atyxaromux Kojaebanusx. BeiHy)aeHHble KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3blKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUSI.

Habmonenne He3aBUCUMOCTH MEpUO/a MaNbIX KojeOaHu# rpy3a Ha HUTH OT
aAMILTUTYABL.

HccnenoBanue 3aTyXarwmux KojaeO0aHU U 3aBUCUMOCTH NIEPUOJIAa CBOOOTHBIX
KOJIEOAHHM OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWW Tpy3a HA MACCUBHOM MpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATBHON MOJCIN MTPY>KUHHOTO MasSTHHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJICOaHUSX Tpy3a Ha MPY>KUHE.

HccnenoBanre BRIHY X ACHHBIX KOJIEOaHUIA.

HabGnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBHXKEHUS TENa B X0/I€ KOJIeOaHH Ha yIIPYTroM MOABECE.

M3y4yeHune nBUKEHUS HUTAHOTO MasTHUKA.

[TpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaIOMIMX KOJIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS B
uaeanbHoM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3p aMIIUTY/bI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEeHHsI SHEPTUU B HI€aIbHOM KOJIe0aTeIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC Kosie0aHusl. BbIHYX1I€HHBIE
AJIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbpli TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JCICTByIOIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pa3indHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMJAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOHJAJIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3onanc HanpspKeHUN.

WUneanvupiii  Tpanchopmatop. IlpousBonactBo, mepegadya u moTpeOiIeHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOACTBE JJEKTpodHepruu. KynbTypa
VCITOJIB30BAHUS AJIEKTPOIHEPTHH B [IOBCETHEBHOU KU3HH.

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

Jlemoncmpayuu.

CBOOOHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHHUM OT UHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopeinb 31eKTPOMarHuTHOrO reHepaTopa.

BoinyxaeHHbIe CHHYCOMIaTbHbIE KOTeOaHusI.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LIENHM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu MoOCIENOBATEIIBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ACUCTBUS TpaHCHOpMAaTOpa.



Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COEIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Ha0ntonenue 351eKTpoMarHuTHOrO pe30oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMaZHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTtpaHeHus. llomepeunbie wu
pPONOJbHBIE BOJHBL. [lepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)X€HHE, MpeJoMieHHe, MHTephepeHIHs u
U paKims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[ITymMOBOE€ 3arpsI3HEHUE OKPYKAKOUIEN CPEBI.

DONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTanys BEKTOPOB B 3JIEKTPOMAarHuTHOM BOJIHE.

CBoiicTBa  JJIEGKTPOMAarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
noJsisipu3anus, naTepdepeHns u Audpakius.

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

[IpuHIMIBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeJIbl.

TexHuyecknue yCTpPOMCTBA M MPAKTUUYECKOE INPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHHK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPa3BYKOBasl TUATHOCTUKA B TEXHUKE U MEJIULIMHE.

Hemoncmpauyuu.

OO0pazoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebuomeecs Teo Kak HCTOYHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Hab6monenue natepdepeHny U AUPPaKku MEXaHHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHNE.

HaOntonenue cBsi3M TPOMKOCTM 3ByKa M BBICOTBI TOHAa C aMIUIUTYJIOH WU
4acTOTOM KOJEOaHUIl.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, Moaspu3anus, 1udpakius, uHTephepeHus.

Oo6napyxeHue nHGHPaKPaCHOTO U YIbTPA(PUOIETOBOIO U3ITyUECHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.



W3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI oTpaxkeHus cBeTa. llocTpoenue nzoOpakeHuit B
wiockoM 3epkane. Cepuyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [10CTOSHCTBO 4aCTOTBI
CBETAa M COOTHOILICHHE JJIMH BOJIH NIPH NEPEXOJEC MOHOXPOMATHYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cBera. CrnokHBII cocTaB 0eloro cBeTa.
IIBer.

[lonHoe BHyTpeHHee oTpakeHue. [IpenenpHbli yron MoJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniie u  pacceuBaromue JuH3bl. ToHkas smH3a. DokycHoe
paccTosiHME M OINTUYECKas CHJIa TOHKOW JIMH3bL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xox nyda, MpOUIEAIIEro JWH3Y IOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuyeckoi ocu. IlocTpoeHne wu300paKeHH TOUKHM W OTpe3ka NpsMON B
coOMpaloIIKX U pacCeUBaIOLIUX JIMH3aX U UX CUCTEMaX.

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

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHHMKOB. IIpuMepsl KIIacCHYECKHX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  IAJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanre npeioMIIeHUsI CBETA.

HaOntonenue nojiHoro BHyTpeHHEro oTpaxeHus. Moiens cBeToBoAA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB YEpe3 IJIOCKOMapaslieNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanue CBONCTB M300pakKeHUH B JIMH3aX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiIMOHHOW PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpa.

Habmronenue aucnepcuu cBeTa.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMuUKym.

N3mepenue nokazaress npeioMIeHUs CTEKJIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAcCTOSTHUSI OT BemiecTBa (Ha
pUMEPE KUJIKUX JTUH3).

N3mepenne PoKyCHOro pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300paXkeHns B CUCTEME U3 TUIOCKOTO 3epKayia U JIMH3HI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTEpPEpeHIny U Mosipu3aluu CBETa.

M3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3y4yenune naTEpPEPEHITNH JIA3ePHOTO U3ITyUYCHHS Ha IBYX IIETISX.

Habmonenue aucnepcum.

HabGmronenue u uccnenoBanue AUGPaKIMOHHOTO CIEKTpa.

H3mepeHnne IiMHbI CBETOBOUM BOJIHBI.

[ToydyeHune criekTpa W3Ty4YEHUs CBETOIMOAA TIPH TOMOIU TU(PAKIIMOHHON
PELIETKU.

Pasznen 6. OcHOBBI cielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['paHvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsel
CIIELIMAIbHOM TEOPHUH OTHOCUTEIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBal.  [IpeoOpazoBanus  Jlopenta.
VYcnoue npuuuHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHU U COKpALIECHUE JJIHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.



TexHHUYEeCKUuEe YCTPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CITyTHUKOBBIE
NPUEMHHKHU, YCKOPUTEU 3apSKEHHBIX YACTHIL.

YyeHnueckui IKCIEPUMEHT, JIa0opaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPrUM  PEISTUBUCTCKUX 4YacTuil (IO
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI B MATHUTHOM TIOJIE).

Pasznen 7. KanToBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBECHOE TEIJIOBOE M3JIy4eHHE (M3ITydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHuss Buna. ['mnore3a [lmanka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B YAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxaroulyr mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTul. Bomubl ne bpounns. /[nuna Bonssl ne bpounisa u
pazMepsl o0JacTH JIOKaNIM3alMu JBWXKYymIeiics dactuisl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Cneunduka uzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneNEHHOCTEM
['eitizendepra.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIEKTPOMETD,
dboToseMEHT, (HOTONATUMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETo (poTodddekra.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas Oartapes.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

Hccnenosanue Gporopesucropa.

N3mepenne nocrostHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanre 3aBUCUMOCTU CUJIBI TOKA YEPE3 CBETOIHUO/ OT HAIIPSIKEHUSI.

Tema 2. Quzuka amoma.

OnpITel MO HKCCIEIOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpHU MEPEXOE aToma
C OJIHOTO YPOBHsI SJHEPTUH HA IPYTOU.



Bunsl cnexktpoB. CrieKTp ypOBHEW 3HEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBera. Jlazep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu.

Mopnenb onsita Pesepdopra.

Ha0nronenue nuHeyaThIX CIEKTPOB.

YCTpONCTBO U IECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue JIMHBI BOJHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HaOmronenue nuHeRyaToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHor Punbepra.

Tema 3. Duszuka amomHo20 A0pa U I1EMEeHMAPHBIX YACMUY,.

Hyxnonnas monens sigpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oTonsl.

PamnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M MO3UTPOHHBIA Oera-
pacman. ['aMmma-n3nyyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaauoakTHBHBIE HM30TONBI B MPHUPOLE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3Iy4YeHUs. BiusHue pagvMOakKTUBHOCTH Ha YKUBBIE
oprauu3msbl. EcTecTBeHHbI poH nznmyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Snepubie cuibl. JlepekT Macchl sapa.

SAnepusie peakuuu. JleneHue u cuHTe3 saep. AnepHeie peakTopsl. [Ipobdiembl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHMYECKHUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanyuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

@dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtanaaptHoi Moaenu. KBapk-rirooHHas MOAENb aApOHOB.

®dusznka 3a npenenamu CranaaptHoOl Mozaenu. T€MHas MaTepus U TEMHas
DHEPIUsl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCTBa U TEXHOJOTHUYECKHE MTPOLIECCHI: TIO3UMETP, Kamepa
Bunbcona, saepHblii  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yyenue normoiieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMUM M aCTPOPU3UKH.



Ortarbl pa3BUTHs aCTpOHOMUHU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JJIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 00BEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHUui. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PaANOTEIECKOIbI, BHEATMOC(EPHAST ACTPOHOMHMSI.

Bun 3B&nnoro ne6a. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, MX BHUIAUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MlcTrounuk 3Heprun CoJiHIa U 3BE3.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CEKTpaJIbHBIA KIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEAOBAaTEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3J TJIABHOW IIOCIENOBATEIBHOCTH. BHyTpeHHee crtpoeHune
3BE311. COBpEMEHHBIE MPEJACTABICHHS O MPOUCXOXKACHUU U 3BoIonnU CoJiHIA U
3BE3/. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B Aapax
raJaKkTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa0061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeukTOBOE M3MydEeHHUE.

MacmrabHas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenust 3B€3qHOr0 HeOGAa HEBOOPYXKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH JI ONpeIesICeHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be31Hs CeBEpHOro Modyliapuss U SpKHE
3BE3/bI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TYMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 u3MepeHus (pU3NIECKUX BETUYHH C MCIIOJIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHHE KOCBEHHBIX H3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
bU3NYeCKuX BEIWYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax «YUYEHUYECKHH  JKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYMY).



O0o01marnee NOBTOPEeHUeE.

O0o00uIeHNEe U cUCTEMaTU3alus COEpPkKAHUS pa3iesioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJIHB», «OCHOBBI CHELHAIBHOM TEOPUM OTHOCUTEIBHOCTHY», «KBaHTOBas
busnka», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKNY.

Pons ¢usumku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATIBHOW M 3THYECKON cepax AesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAay4YHOU KapTUHE MHUpPA, 3HAUYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIOIICH, OOBSCHUTEIBHOM WM  MPOTHOCTUYECKOW  (DyHKIUH
bu3nyeckoil Teopuu, posib (HU3NIECKON Teopur B (GOPMUPOBAHUU MPECTABICHUIN
0 (u3MYecKoil KapTUHE MHUpPA, MECTO (U3NYECKON KapTUHBI MUpPa B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPOJE.

Me:xnpeaMeTHbIe CBA3H.

N3yuyenune kypca ¢usuku yrayonéHHoro ypoBHa B 11 kiacce
OCYLIECTBIISIETCSA ¢ YUETOM COJEPHKATEINBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnule noOHAMuU, C6A3AHHbBIE C U3YYUECHUEM MEMO008 HAYYHO20
no3HaHuA: SBJICHHUE, Hay4yHbId (akT, rumoresa, usmyeckas BeIWYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJIEITUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPUOOPHI, ITUBpOBast 1adbopaTopusi.

Mamemamuka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTrOHOMETPUYECKHE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJAHMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3yieMEeHTApHBIX GyHKUMNA. [Ipu3Haku 1OHOOMS TPEYrOIbHUKOB,
OTIpeJIeIICHHE TUIOMIAIN TIIOCKUX (GUTYp U 00BEMA Tell.

Buonozus: »>nexTpuyueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JNBH)KCHUSI B JKUBOW TNPHUPOAE, OKOJOTMYECKHE PHUCKA NPH IPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAWOWIEH  Cpempl,
yJIBTPa3BYKOBasi JMAarHOCTMKAa B MEIWLHUHE, OINTHYECKHE SBIEHUS B JKUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAIUIMYECKOW PpEIIETKH, CHEKTpaIbHBIN
aHaJu3.

I'eocpagpua: marHuTHBIE TONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANIEKTpOJBUTATENb SIKOOH, TeHEepaTop MEPEMEHHOrO0 TOKAa, WHIYKIMOHHAs IMeub,
JMHUAU 3JIEKTpoNepeaay, 3JIEKTPOABUraTelb, paaap, paaAuONpUEMHUK, TEIEBU30D,
antenHa, teiepon, CBY-meub, ynabTpa3ByKoBass JMArHOCTUKa B TEXHUKE,



IPOEKIMOHHBIN amnmnapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oatapesi, CIIyTHUKOBBIE
IIPUEMHMKH, AI€pHAsA DJHEPTEeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ Pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI' PAMMBI T10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMUS Yy4yeOHoOro mnpeaMera «Du3nkay
JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl pyKOBOACTBOBATHCSA
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIWM, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM LIEHHOCTSIM POCCHIICKOTO O0OIlEeCTBa, PACIIMPEHUE KUZHEHHOTO
ONBITA U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3allui OCHOBHBIX HANPABICHUN
BOCIIUTATENBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAaHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIIETOCS  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUIICKOT0 00I11eCTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYEIOBEUYECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JECATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOlecTsa, y4yacTBOBaTh B CaMOYNpaBICHHMH B 00pa3oBaTelIbHON
OpraHM3allNy;

e YMEHHME B3aMMOJEHCTBOBATH C  COLMAIbHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUU C X (DYHKIIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IPpaXXIaHCKOMN UIECHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHONIEHHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

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

e CIIOCOOHOCTPH OIIEHWBATH CUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIaJIa B MOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOIO

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



UHTEpEC K pa3nuHbIM chepam npodecCHOHATBHON e TeIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBepLIaTh
OCO3HaHHBIN BbIOOp Oynyiiel npopeccuu U pearTu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE IJIaHbI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa3oBaHUI0O M €aMOOOpPA30BaHMUIO B
oOnactu (pU3UKHU HA IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYphl, OCO3HAHUE IJ100ATBHOIO
XapakTepa dKOJIOTMYECKHUX Ipodiiem;

IUIAHUPOBAHWE UM OCYLICCTBICHHUE ICHCTBUI B OKpPYXAIOLIEH cpele Ha
OCHOBE 3HaHUA LI€JIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHne OmNbITa AESATEIbHOCTH DKOJOTMYECKOM HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE.

HEHHOCTH HAYYHOI'O IO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAaHHME IEHHOCTU HAy4YHOW AESTETbHOCTH, TOTOBHOCTH B MpOIECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATH MPOEKTHYI0O M HCCIEAO0BATEIbCKYIO
NEeSATEIbHOCTh MHIUBUAYATIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue AeicTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMpPOBaTh M aKTyaJlU3UpoBaTh  MpodiiemMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeaeNATh UENH JEATEIbHOCTH, 33JaBaTh HapaMeTpbl U KPUTEPUHU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3MYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIeMbl ¢ YUYETOM aHAIM3a UMEIOIIHUXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBHM IEITEIbHOCTH;
KOOPJIMHUPOBaTh U  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBbIe uccieaoBaTe/ILCKHeE 1eCTBUA:

BJIa/ICTh HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH TIOHATHUSMU U METOJaMU
(bu3nYeCcKO HAYKH;



BJIAJCTh HAaBBIKAMH  y4e€OHO-HCCIICIOBATEIILCKON | MIPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3anad  (U3HIEeCKOro
COJICpKaHMsl, TPUMEHECHHIO PA3JIMYHBIX METOJ0B MO3HAHMUS;

BJIQJIETh BHUJAAMHU JACSATEILHOCTH II0 TOJYYEHHIO HOBOTO 3HAHHS, €ro
WHTEPIPETAINN, PE0OPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyallMsiX, B TOM YHCJIC TMPU CO3JaHUHM YYEOHBIX MPOEKTOB B OOJIACTH
bu3uKy;

BBISBJISITh TMPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyaJlM3UPOBATh 3ajauvy,
BBIJIBUTATh THUIOTE3Y €€ pelIeHUs, HaxXOJIUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOMX YTBEPIKICHHM, 3a/JaBaTh MapamMeTpbl U KPUTCPUU
pEIICHNS;

aHaJU3UPOBAaTh TIOJYYEHHbICE B XOJI€ PCIICHHS 3aJauyd pe3yJbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHHE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
NESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKHY;

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TMEPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTUYECKYH0 00JIacTh
JKH3HEIEITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;
BBIJIBUTaTh HOBBIC UJICH, MIPE/jIaraTh OPUTMHAIIBHBIC MTOXO0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI 1 33/1a41, TOMYCKAIOIINE aJbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/IeTh HaBBIKAMHU MOJIydeHHUs MH(OpManUU (PU3NUECKOTO COAEPKAHUS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALMI0 MH(POPMALUUA PA3TUUYHBIX
BUJIOB U (hOPM TNPEJCTABICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

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

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKaHMSI B Pa3IMYHBbIX (hopmarax ¢
y4€TOM Ha3HaueHus uHGOpPMAIMU U LEJIEBOM ayJuTOpuHU, BbIOHUpas
ONTUMANIbHYIO (OpPMY MPE/ICTABIICHUS U BU3yaJIU3all1H.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:



OCYHIECTBIISITh OOILIEHHME HAa Yypokax (U3UKK U BO BHEYPOUYHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyalliidi HW CMSAT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOKO TOYKY 3PEHHS C HUCIOJIb30BAHUEM
SI3bIKOBBIX CPE/CTB;

IIOHMMATb W MCHOJB30BAaThb  IPEMMYLIECTBA  KOMAaHIHOM U
WHIUBUYyaIbHON paOOThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBHM C YUETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

OPUHUMATh UEIM COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBAaTH U
KOOPAUHUPOBATh JEUCTBUSA II0 €€ JOCTHXKEHHUIO: COCTAaBJIATH IUIAH
JNEeUCTBUH, pacrpeaessaTh POIM ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAJA M KaXJOr0 y4aCTHHKAa KOMaHIbI B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

npemjiaraTh HOBBIE IMPOEKTHI, OLUEHUBATH HWIEH C MO3WLHWHA HOBU3HBI,
OPUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiX, TMpOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIICCTBIISITH  ITO3HABATEIBHYIO  JIEATEILHOCTh B
obmacti (UBMKM U ACTPOHOMHUHM, BBISBIATH MPOOJIEMBI, CTaBUTH U
dbopMyIMpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEIICHUs PACUETHBIX U KaueCTBEHHBIX
3a/1a4, TUIaH BBITIOJIHCHHS MPAKTHUECKOW PabOThl ¢ y4ETOM HMEIONIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHHIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeaAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTH €ro, OpaTh Ha ceO0s
OTBETCTBEHHOCTbH 3a PEIICHHE;

OTICHUBATH TPUOOPETEHHBIN OTIBIT;

CIoco0CTBOBAaTh (POPMHUPOBAHUIO M TPOSBICHHUIO SPYIUIMA B 00JaCTH
(GU3UKH, TIOCTOSHHO TOBBINIATH CBOM 00pa30oBaTEIbHBIA W KYJIbTYPHBIH
YPOBCHb.



CaMOKOHTpOJIL, MOIUOHAJIbHbIN HHTE/LJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallsIM, BHOCUTh KOPPEKTUBBI B AEATEIBbHOCTb,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIaJIETh HABBIKAMM II03HABATEJIILHOW peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JEHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBAaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

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

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUMX IPU aHAIU3E PE3YJIbTATOB
JIEATEIILHOCTH,

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IIPU aHAIU3E PE3YJIbTATOB
JICATEIILHOCTH,

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mpomecce nocTmkeHHs TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI IO
dbuzuke Ui YpOBHS CpeIHEro oOmero oOpa3oBaHuss Yy OOydarouuxcs

COBEPILICHCTBYETCSI OMOIMOHAJIbHBIH MHTEJUICKT, IpeIoJIararoImi
c(hOopMUPOBAHHOCTb:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUACTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOMN
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJIEHHE, CIIOCOOHOCTh aNanTUPOBATHCA K
OMOIMOHAILHBIM W3MEHEHUSIM M TPOSBISATh THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIMM, BKIIIOUAIONIEH CTpEMIIEHHE K JOCTUXKEHUIO LIETTU
U yCIieXy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOJS U3
CBOMX BO3MOXKHOCTEH;

OMIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOITMOHAILHOE
COCTOSIHME JPYTUX, YYHUTBIBATH €ro TMpPU OCYIIECTBICHUU OOUICHUS,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMANBHBIX  HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBATh
OTHOIIIEHUS C JPYTUMHU JIIOAbMH, 3a00THUTBLCS, MPOSBISATH HHTEPEC U
paspemaTth KOH(MIUKTHI.



[MPEJAMETHBIE PE3VJIbTATBI

K xonny oOyuenuss B 10 knacce mpeaMeTHbIE Pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHMMATh POJb (PU3UKK B  HIKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U O3TUYECKOW cdepax AesITeIbHOCTU
4eJIoBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOIN HAay4YHOU KapTHUHE MHUPA,
3HAQUYEHHE OMNMCATEJIbHOM, CHUCTEeMATU3UPYIOLIEH, OOBSCHUTEIBHOU U
MPOTHOCTUYECKON  (QYHKIUHA  (U3MYECKOH TEOpUH —  MEXaHUKH,
MOJICKYJIIPHON (PUBUKU M TEPMOIMHAMUKH, POJIb (HPU3UIECKON TEOpUU B
(dbopMUPOBAHUY MIPEJICTABICHUM O PU3NYECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MOJeNer (Qu3nyeckux Ten u
IpoLIECCOB (SIBJICHUM): HWHEpIMalbHas CcUCTEMa OTCuYéTa, aOCOIIOTHO
TBEPJOE TEJIO, MaTepHAIbHAsI TOYKA, PABHOYCKOPEHHOE JBH)KEHHUE,
CcBOOOJIHOE TajcHHWe, a0CONIOTHO yrpyras aedopmaiusi, aOCOIIOTHO
ynpyroe u abCONIOTHO HEYNPYTroe CTOIKHOBEHHMSI, MOJEIIHU ra3a, >KUIKOCTH
U TBEPAOro (KpUCTAUIMYECKOIr0) Tena, UAcalbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE JIEKTPUUECKOE MOJIE;

paznuyaTth yclioBUsS (TpaHUIBI, 0O0JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh HUCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh U OOBACHATH MEXaHUYECKUE TMPOILIECChl W  SBIICHMS,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTh
MEXaHUYECKOTO JBIKEHUS, (OpMYJSbl KHHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHMsI, TpeoOpazoBanus [ammies Ajii CKOPOCTH U TEpEeMELICHHS,
3akoHbl HplOTOHA, mNpUHIMO OTHOCWUTENbHOCTH [anmmnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBs3b PabOThl CHUJIBI C HW3MEHEHHEM MEXaHHMYECKOW HSHEpruM,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCIOJIB30BATh
MaTeMaTH4YeCKOe BBIPAKECHHE 3aKOHOB, YKa3bIBaTh YCIJIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii [ anumes, BToporo
U TpeThero 3akoHOB HbIOTOHa, 3aKOHOB COXpaHEHHS HUMIIyJbca U
MEXaHHYECKOI YHEPTUH, 3aKOHA BCEMUPHOTO TSTOTEHHS;

aHAJIM3UPOBATh U OOBACHATH TEIJIOBBIE MPOIECCH U SIBJICHMUS, UCIIONIb3YS
ocHoBHbIe mosiokeHuss MKT wu 3akoHbl MoOJIeKyJsApHOW (GU3UKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcoO CpeaHel
KMHETUYECKOW DSHEpPruer TEIUIOBOIO JBH)KCHUS W KOHLICHTPALIMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
SHEPrUuer TEMIOBOrO JBHKEHUS €r0 YaCTHLl, CBSA3b JIABJICHHS UJI€AJTbHOTO
raza C KOHLEHTpallMed MOJIEKYJd M €ro TeMIepaTypod, ypaBHEHHE



MeunneneeBa—Kianepona, MNepBbIM 3aKOH TEPMOJAWHAMHUKH, 3aKOH
COXpAHEHUsI SHEPIHMHM B TEIUIOBBIX IPOLECCAX), MPHU 3TOM HCIOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH YpaBHEeHUsI MeHieneeBa—KianelpoHna,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBJICHUS, HCIHOJb3Ys
OCHOBHBIE IOJIOKEHUSI U 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXPAHECHMS
AIEKTPUYECKOTO 3apsna, 3aKO0H Kyiona, ITOTEHIUAIBHOCTD
JIEKTPOCTATUYECKOrO IOJIA, IPUHLMII CYIEPHO3UIUU DIIEKTPUYECKUX
IIOJIEH, NIPU ATOM YKa3bIBas YCJIOBHMS INpUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHUA: 3aKOHbI OMa g ydacTka
LHENA W JUIA 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jxoynsa—JleHna,
npasuiia Kupxroda, 3akonsr dapajes 1uist 31€KTpoIn3a);

ONUCHIBATh (PU3NYECKUE TPOLIECCHl U SIBJIEHUS, HCIOJb3YS BEIMYUHBI:
IIEPEMEILIEHHUE, CKOPOCTh, YCKOPEHUE, UMITYJILC T€JIa U CUCTEMBI TEJ, CUIIA,
MOMEHT CWJIbI, JaBJICHUE, IOTCHUHUAJIBHAS JHEPIUs, KWHETHYECKas
DHEprusi, MeXaHU4ecKas SHeprus, padoTa CHIbl, LEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHUs, MOIIHOCT,
SHEPrusl B3aMMOJCHCTBUS Teja ¢ 3eMi€i BOIM3M €€ TMOBEPXHOCTH,
BHEprus ynpyrod naedopmanuu NOpyKHUHBI, KOJUYECTBO TEIJIOTHI,
abcoyIoTHAsI TeMIieparypa Tena, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
SHEepPrusi WACATbHOTO OJHOATOMHOTO Ta3a, paboTa HAeaIbHOTO Tasa,
OTHOCUTEJIbHAS BJIAXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEMIOBOrO
JBUTATEIISA; DIEKTPUUYECKOE TO0JIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaNpspKEHHOCTh TOJISI TOYEYHOTO 3apsja WM 3apsDKEHHOrO Imapa B
BAKyyME W B JUIJIEKTPUKE, IOTEHIHAN JJIEKTPOCTATHYECKOTO TIOJI,
pPa3HOCTh  IOTEHLMAJIOB, JJEKTPOABIKYLIas  Cuja, CWia  TOKa,
HalpspKEHWE, MOUIIHOCTh TOKa, OJJEKTpUYecKas €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMNPOTHBIICHUE yYacTKa LENH C TMOCJIEIOBATEIbHBIM U
[1apajuIeNIbHBIM COEUHEHUEM PE3UCTOPOB, IHEPTHS DIEKTPUUECKOTO MOJIA
KOHJIEHCATOpa;

OOBACHATP  OCOOCHHOCTH  MPOTEKAaHUS  (PU3MYECKHX  SIBJICHMIA:
MEXaHMYECKOE [IBW)KEHUE, TEIJIOBOE JBIDKEHHME YacTHI] BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE JBWKEHUE, AUPPy3Usi, HCIapeHue,
KUIICHVE U KOHJEHCAlM, IIJIABJICHUE U KPUCTAIUIN3ALMs, HAIIPABIECHHOCTh
TEIUIONEpEeAaum, JIEKTPU3ALNS TeJl, SKBUIIOTEHIIMAIBLHOCTD ITOBEPXHOCTH
3apsHKEHHOTO MPOBOJHUKA;

IPOBOANUTH MCCIEA0BAHNE 3aBUCUMOCTU OJHOM (PU3NMUECKON BETUUYMHBI OT
Apyrol C  HCIOJIb30BAaHUEM  IPSAMBIX  WU3MEPEHMM, IpU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU



3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAEC TpaduKOB C y4ETOM
a0COJIFOTHBIX MOTPEITHOCTEN U3MEPEHUN, 1eJIaTh BBIBOBI MO pe3ysibTaTaM
UCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHUS (U3NYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTHUMAJbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTEIHHBIC MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHIA,
MIPOBOJIUTH OMBITHI IO TIPOBEPKE MPE/TI0KEHHON THIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIILHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MNpPeI0KEHHON
TUIOTE3BI;

co0JiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax yd4eOHOro OKCIEPHUMEHTa, TMpakTUKyma U  ydeOHo-
HCCJIEIOBATENIbCKOW U TMPOEKTHOM NEATEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEILHBIX YCTPOUCTB U 1a00paTOPHOro 000pYAOBAHMUS;

pemaTh pacy€THBIE 3a4a4d C SIBHO 33JaHHOM M HESBHO 3aJaHHOU
bU3UYeCcKO MOJENBbI0: Ha OCHOBAHWH aHAJIN3a YCJIOBHUS OOOCHOBBIBATH
BBEIOOp (U3WUYECKOW MOJENH, OTBEYAIOIICH TpeOOBaHUSM 3a/adyw,
OpUMEHSATh  (POpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
bu3MYecKuX TEOpUl NPH HCIOJIB30BAHUM MAaTEMAaTUYECKUX METOOB
pelieHus 3aj1a4, NpoOBOJUTh Pacu€Thl HA OCHOBAaHWU UMEIOIINXCS JAHHBIX,
aHAJTU3UPOBAaTh pPE3yJbTaThl U KOPPEKTUPOBATH METOABl PEUICHUS C
Y4€TOM MOIYYEHHBIX PE3yJIbTATOB;

pemaTh KayeCTBEHHbIE 3ajauM, TPEOYIoIUe MPUMEHEHUS 3HaHUU U3
Pa3HbIX pa3leyoB Kypca (PU3MKH, a TaK)Ke UHTErpaluy 3HAHUN U3 APYTUX
NPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATH JIOTHUYECKYIO
LEMOYKY PacCyXJ€HUM ¢ ONOPO Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NUECKUE SBIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOANTHh TIPUMEPHI BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUIEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATh U OIEHUBATH TOCIIEACTBHUS OBITOBOM M TIPOU3BOJICTBEHHOM
NESATETLHOCTH YEeJIOBEKa, CBS3aHHOM C (U3MUYECKUMHU TIPOIECCaMU, C
MO3UIIMHI IKOJIOTHUECKON O€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOINOIb30BAHUN, @ TAKKE Pa3syMHOM MCIOJIb30BAHUM JIOCTUKEHUIN
HAyKX W TEXHOJOTUW JUIsl JalbHEWIIEro pa3BUTHS YeIOBEYECKOTO
00I11eCTBA;



OPUMEHATh pa3iMyHble COcoObl paboThl ¢ MH(OpMAaIHe (PUIUIECKOTO
CONIEpP)KaHUsl C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIH30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUM JJI TIOHCKa, MEepepadOTKU U TpPEeAbsABICHUA Y4eOHOUW W
HAYYHO-TIONYJISIPHOM MHPOPMAaLIUHU, CTPYKTYPUPOBAHUS M MHTEPIPETAIIMU
uHbOpMaIlMU, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0 U  OLICHHWBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA HH(pOpMaLuy;

IPOSIBISTD OpraHu3allMOHHBIE u NO3HABATEbHbIC yMEHUSs
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMA B IpoIlecce
BBITIOJTHEHHSI IPOCKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TIpymIme ¢ HUCHOJIHEHUWEM Pa3JIMYHBIX COLHUAIBHBIX POJIEH,
IUITAHUPOBATh PabOTy TPYMIbI, PAIIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYyalMsIX, aJIeKBATHO OIICHUBATHh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYMIIbI B pEeLICHUE paccCMaTpUBaeMoil poOIeMbl;

IPOSIBISATH MOTUBAIMIO K OyayIiel nmpodeccuoHanbHOM ASSITeIbHOCTH IO
CHEUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 kKnacce mpeaMeTHbIE pe3yNbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COIMAIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeJOBEKa, pOib U MECTO
Gu3MKN B COBPEMEHHOM HAy4YyHOW KapTHHE MHpa, pOJib aCTPOHOMHUHU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa W  JAJbHEWIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE ONMCATEIBbHON, CHCTEMAaTU3UPYIOIIEH,
OOBSICHUTEIILHOM U TMPOTHOCTHYECKON (YHKIUMN (puznueckoil Teopum —
IIEKTPOJMHAMUKH, CIIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢uzuky, posb (HU3MUECKON Teopuu B (GOPMUPOBAHUU MPEACTABICHUI O
duznyeckoil kapTuHe MUpPA, MECTO (PU3MUECKON KapTHUHBI MUpPa B 00ILIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPECTABICHUHN O PUPO/IE;
paznuyaTh YCJIOBUS NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOAHUs, MAaTEeMAaTUYECKUI MAsSTHUK,
UJCabHBIA MPYKUHHBIA MAasTHUK, TAPMOHUYECKHUE BOJIHBI, HJIE€AbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JMH3a, MOJEJIeH aToMa, aTOMHOTO s]ipa U
KBAaHTOBOM MO/ICJIM CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) MPUMEHUMOCTH (PU3NUYECKUX
3aKOHOB, NTOHMMATh BCEOOIIMN XapakTep (PyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIOIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUUAaJbHOM  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXPaHEHMS
AIEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKIMW, 1paBwio  Jlenma, cBa3p  IJC
CAMOMHAYKIMM B DJJIEMEHTE JJICKTPUYECKOW LENH CO CKOPOCTHIO
U3MEHEHUS  CWJIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOPUH
OTHOCHUTEIBLHOCTH DUHIIITEITHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHUSI, UCIIOJIb3YS
MOJIOKEHUS ~ KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dororddekra, mepBplidi U BTOpOM mocTynaTel bopa, mpuHLIHUI
COOTHOIIEHUST HeomnpenenéHuocte ['eiizenOepra, 3akOHBI COXPAHEHUS
3apsiA0OBOTO M MACCOBOTO YMCEN U DHEPTHUM B SANEPHBIX PEAKIUAX, 3aKOH
PaIMoOaKTUBHOIO pacliajia);

OTMCHIBaTh (PU3UUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIIMYWHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IMOJISL, MOTEHIMAT 3JIEKTPOCTATHYECKOrO
NOJISI, Pa3HOCTh MOTEHUUAIOB, OAJIEKTPOABIWKYILAS CHJIA, WHIYKLIHS
MAarHuTHOTO TMOJISl, MarHUTHBIM IOTOK, cuia Awmriepa, UHAYKTUBHOCTb,
AIEKTPOABMKYIIAS CUJAa CAMOMHIAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs >SHEPrus,
SHEpPrusi TMOKOs CBOOOJHOM 4YaCTHIIBI, JHEPrHsi U HUMITYJIbC (OTOHA,
MacCOBO€ YHCJIIO U 3apsl AIpa, JHEPTHUSI CBA3U SAPa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHWs  (U3HYECKUX  SIBJICHHIL:
AIIEKTPOMArHUTHAS UHIYKLIUS, CAMOUHYKIIUS, PE30HAHC, HHTEPPEPEHITUS
BOJIH, Ju(dpakuus, [AUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii dpdext (porodrddext), anpda- m Oera-pacmabi
a5ep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOIO
aHaju3a 1 paOoThI Jia3epa,;

ONpPEACNISITh HANpaBICHUE WHAYKIMWU MArHUTHOTO TMOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKEHNE, CO3/IaBAEMOE TUIOCKAM 3€pKaJIOM, TOHKOM JTUH30M,
Y PACCUUTBIBATH €0 XAPAKTEPUCTUKH;

IIPUMEHSTh OCHOBOIIOJATAlOIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ©W OOBICHEHHS  (PU3WYECKUX  MPOIECCOB,
IPOUCXOMSIINX B 3BE3[aX, B 3BE3AHBIX CUCTEMAX, B MEKIalaKTUYECKON
cpene; ABWKEHH HeOSCHBIX Tell, PBOJIIONNH 3BE3/ U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHMWE 3aBUCUMOCTEH (U3MUECKUMX BEIUYHH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH



¢uznyeckux BENMMYUH B BHIE TIpapukoB C YYETOM aOCOTIOTHBIX
NOTPENIHOCTEd  M3MEPEHMH, Jenarb  BBIBOABI 10  pe3yjibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEpPEHUS (U3NYECKUX BEIUYHH, MPU STOM
BBIOMpPATh ONTUMAbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOIPEIIHOCTH NPSAMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEII0KEHHON TMIOTE3bI: MIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyYeHHbIE pe3yibTaThl U JI€JaTh BBIBOJ O CTaTyce MpPeJI0KEHHON
TUIOTE3BI;

ONMCBIBATh METO/IbI MOJYYEHUS HAYUHBIX aCTPOHOMUYECKUX 3HAHUI;
co0JiroaTh MpaBmiia 0€30MacHOTO TPYyAa MPU MPOBEICHUN UCCIEAOBAHUM
B paMKax y4YeOHOro OJKCIIEpUMEHTa, TpPaKTUKymMa M  y4yeOHO-
UCCJIEIOBATENILCKOW W TMPOEKTHOM JIEATENbHOCTH C HCHOJb30BaHUEM
U3MEPHUTENIbHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYIOBAHMUS;

pemaTth pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 3aJaHHOU
¢u3znyeckoil MOJENbl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
dbu3znyeckue MoJeiau, OTBeyarolue TpeOOBaHUSAM 3a/layd, MPUMEHSThH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJIaThl (PU3NYECKUX TEOPHid
OpU HUCIOJb30BAHWM MAaTEMAaTUYECKMX METOAOB pEIICHHsS 3ajad,
IPOBOJUTH PACUEThl HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YUETOM MOITYYEHHBIX
pe3yIbTaTOB;

pemaTh KayeCTBEHHbIE 3ajauM, TPeOyIoIlUe MPUMEHEHUS 3HaHUU U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TAKKE WHTErpaluil 3HAaHUHM U3 IPYTUX
IPEAMETOB €CTECTBEHHO-HAYYHOIO LHMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJICHUI ¢ OOPOM Ha U3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3MUeCcKue SBJICHUS;

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

NPUBOAUTH TMPUMEPHI BKIAJa POCCUMCKUX M 3apyOeKHBbIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAYyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI M MPOU3BOJCTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBS3aHHOM C (PU3MYECKUMHU MpPOLECcCaMu, C
MO3UIIMHI IKOJIOTHUECKON 0€30MMacHOCTH, MPEICTABICHUN O palliOHATILHOM
IPUPOAOINOIb30BAHUM, & TAKKE Pa3yMHOM MCIOJIb30BAHUM JTOCTUKEHUUN



HAyKH M TEXHOJOTMH JUIs JalbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00I111eCTBA;

NPUMEHATh pa3iNyHble COcoObl paboThl ¢ MH(OpMAaIHe (U3UIECKOTO
COJepXaHUAd C UCIHOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCHOJb30BATh COBPEMEHHBbIE MH()OPMALMOHHBIC
TEXHOJOTHM I TIOHMCKa, TepepabOoTKU M NIPEIbsSBICHHUS ydyeOHOU W
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUU
uHPOpMAIIMU, TOJNYYEHHOW W3 Pa3TUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  TOJy4aemMyro  HMHQOpPMAIIMIO W  OICHWBAaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(OpPMaLIUU;

POSIBIISATH OpraHHu3alIOHHbIE u MO3HABaTeNIbHbIC YMEHHUS
CaMOCTOSATEILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHWM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-HCCIIeI0BATEIbCKIX PadoT;

paboTaThb B TpyMNE C HCIOIHEHHEM pPa3IMYHbIX COIMAIBHBIX pPOJIeH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIBFHO PACIpPEAesiTh ACITeIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIIIHI B PELICHUE PacCMaTpUBAEMOM MPOOIIEMBI,

HPOSIBJISITh MOTUBAIMIO K Oyayel npodeccuoHaabHOM AesITeIbHOCTH O
CHEIHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOdUIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Kourpoabnbie IIpakTnuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIN METO/I TIO3HAHMUSI ITPUPO/1bI
bubmunoreka LIOK
1.1 Hay4yHbiii MeTOI TTO3HAHUS OPUPOILI 6 https://m.eds00.ru/741bf72
' i A prpoa https://videouroki.net
https://resh.edu.ru
Hroro no pazueny 6
Pa3zgen 2. MEXAHUKA
but6mmoreka [IOK
21 KiHeMaTika 10 1 https://m_.edsoo.rL_J/7f41bf72
https://videouroki.net
https://resh.edu.ru
bubmunoreka LIOK
https://m.edsoo.ru/7f41bf72
2.2 Junamuka 10 https://videouroki.net
https://resh.edu.ru
but6mmoreka [IOK
.. https://m.edsoo.ru/7f41bf72
2.3 Crartuka TBEpOro Tena 5) 1 https://videouroki.net
https://resh.edu.ru
but6mmoreka [IOK
24 3aKOHBI COXpPAaHCHUS B MEXaHUKE 10 1 https://m.edsoo.ru/7f41bf72
https://videouroki.net



https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/

https://resh.edu.ru

Hroro no pazneny

35

Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA

bubmunoreka LIOK
https://m.edsoo.ru/7f41bf72

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 15 https://videouroki.net
https://resh.edu.ru
bu6mmoreka [IOK

3.2 Tepmoauaamuka. TerioBble MaIIMHbI 20 https://m_.edsoo.rL_J/7f41bf72
https://videouroki.net
https://resh.edu.ru
bubmunoreka LIOK

33 ArperaTHble COCTOsTHUS BeniecTBa. Da3oBbie 14 https://m.edso00.ru/7f41bf72

' HEPEXOIbI https://videouroki.net
https://resh.edu.ru
Hroro mo pazneny 49
Paznen 4. JIEKTPOJIUHAMUKA
bubmunoreka LIOK

41 IeKTpHICCKOE TOTE 24 https://m.edsoo.rL_J/7f41bf72
https://videouroki.net
https://resh.edu.ru
bu6mmoreka [IOK

o o https://m.edsoo.ru/7f41bf72

4.2 [TocTOsTHHBIN JTEKTPUUECKHIN TOK 24 . .
https://videouroki.net
https://resh.edu.ru
Bbubmunoreka LIOK
https://m.edsoo.ru/7f41bf72

4.3 Toku B pa3NuYHbIX Cpeaax 6

https://videouroki.net
https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/

Hroro no pazgeny o4
Pa3znen 5. PUBMYECKUI TIPAKTUKYM
Bbubmunoreka LIOK
o https://m.edsoo.ru/7f41bf72
5.1 du3nyeckuil NPakTUKYM 16 16 https://videouroki.net
https://resh.edu.ru
Hroro no pazueny 16
Bbubmunoreka LIOK
Pe3enBHOC BheMSI 10 https://m.edsoo.ru/7f41bf72
p P https://videouroki.net
https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16



https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBanue pa3ieioB U TeM nudpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchbl
Paznen 1. 9JIEKTPOJIUHAMMUKA
bubmunoreka LIOK
11 MarHITHOS HoMe 14 https://m.edsoo.rL_1/7f41bf72
https://videouroki.net
https://resh.edu.ru
but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
1.2 DNeKTpOMarHuTHasE WHTYKITUS 13 1 https://videouroki.net
https://resh.edu.ru
Hroro no pazneny 27
Pasznen 2. KOJIEBAHUSI 1 BOJIHbBI
bubmunoreka LIOK
2.1 MexaHndeckue KoineOanns 10 https://m.edsoo.rL_1/7f41bf72
https://videouroki.net
https://resh.edu.ru
bubmunoreka LIOK
2.2 DJEeKTpOMarHUTHBIE KOJIeOaHUs 15 https://m_.edsoo.rL_J/7f41bf72
https://videouroki.net
https://resh.edu.ru
but6mmoreka [IOK
53 MexaHu4ecKkue U AIEeKTPOMarHUuTHBIC 10 1 https://m.edsoo0.ru/7f41bf72

BOJIHBI

https://videouroki.net

https://resh.edu.ru



https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/

2.4

OnTuka

25

bubmunoreka LIOK
https://m.edsoo.ru/7f41bf72
https://videouroki.net
https://resh.edu.ru

Hroro no pazgeny

60

Paznea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

31 Ocuoser CTO S https://videouroki.net
https://resh.edu.ru
Hroro no pazgeny S)
Pasznea 4. KBAHTOBASI PU3UKA
Bbubmunoreka LIOK
41 KODIIVCKYISDHO-BOLHOBON IVAII3M 15 https://m.edsoo.ru/7f41bf72
' PHyCKyJIAp Y https://videouroki.net
https://resh.edu.ru
bubmunoreka LIOK
4.2 DusiKa aToMa 5 https://m_.edsoo.rL_J/7f41bf72
https://videouroki.net
https://resh.edu.ru
but6mmoreka [IOK
43 ®du3rKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 https://m.edsoo.ru/7f41bf72
' YaCTHIL https://videouroki.net
https://resh.edu.ru
HWroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1

DJeMeHTBl aCTPOHOMUU U aCTPOPHUIUKU

12

bubmunoreka LIOK
https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72

https://videouroki.net
https://resh.edu.ru

Hroro no pazueny 12
Pasznen 6. PUSHUECKHUM TIPAKTUKYM
Bbubmunoreka LIOK
. https://m.edsoo.ru/7f41bf72
6.1 Du3nIecKuil MPaKTUKYM 16 16 https://videouroki.net
https://resh.edu.ru
Hroro no pazneny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
CuctemaTtuzanus 1 0000IIeHNe bubmuoteka [JOK
71 IIPEAMETHOTO COAEPKAHMS U OIIbITA 15 https://m.edsoo.ru/7f41bf72
' JeATeTLHOCTH, MPUOOPETEHHOTO MPH https://videouroki.net
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon https://resh.edu.ru
Hroro no pazneny 15
bu6mmoreka [IOK
PesenBHOE BDEMS 10 https://m.edsoo.ru/7f41bf72
p P https://videouroki.net
https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/
https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/

IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3yUeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®uzrka — pyHIaMeHTalbHas HayKa O
npupojie

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
https://videouroki.net
https://resh.edu.ru

HayuHsblii MeTONI IO3HAHKS U METOJbI
uccleoBaHus PU3NIESCKUX SIBICHUN

DKCHEeprMEHT U TEOpHs B TIpolecce
no3HaHus npupoasl. Habmronenue u
HKCIIEPUMEHT B (PU3UKE

Cnioco06sI n3mMepeHus: HU3HIEeCKUX
BEJIMYHH

AOCONOTHASA U OTHOCUTEIbHAS
MIOTPEITHOCTH U3MEPEHUH (PU3HUECKUX
BEJIMYMH

MonenupoBanue B ¢pusuke. Poib u
MecTo (pU3MKHU B POPMUPOBAHUH
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B
MPAKTUYECKOU NESITETbHOCTH JIOIeH

Mexanunueckoe apmxenne. Cucrema
orcuera. OTHOCUTEIBEHOCTD
MCEXAHNYECCKOI'0O ABUKXCHUS. HpHMaSI nu
oOparHas 3a/1a4i MEXaHUKU



https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/

Pagnyc-BekTop MarepranbHON TOUKH,
€ro MpOeKLHU Ha OCU KOOPAUHAT.
Tpaektopus. [lepememenne. CKOpocTb.
WX nmpoekuu Ha OCH KOOpJIMHAT

PaBHOMEpPHOE ITPAMOIMHENHOE
nBmkenue. ['papuyueckoe onucanue
PaBHOMEPHOTO NPSIMOJIMHEHHOTO
JBUKCHUS

10

CrnosxeHue nepeMelieHnil U CKOPOCTEM.
Pewenue 3anau

11

HepaBHomepHOE ABUKEHUE.
MrHoBeHHas CKOPOCTh. Y CKOPEHHE.
[IpssMonMHENHOE NBUKEHUE C
MOCTOSIHHBIM YCKOPEHUEM

12

['padpuaeckoe onmcanue
NPSIMOJIMHEIHOTO IBUKCHUS C
MIOCTOSTHHBIM YCKOPEHUEM

13

CBoOomHoe majieHne. Y CKopeHue
cBOOOIHOTO IMaIeHHUs. 3aBUCUMOCTE
KOOpJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHU U WX TpaduKu

14

JIBukeHue Tena, OpOIIEHHOTO MO/
YIJIOM K TOPU3OHTY

15

KpuBonuneiinoe npuxenue. /[Buxenue
110 OKPY>KHOCTH. YTJIOBasi U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOoCTpEMUTENIBHOE U IIOJIHOE
YCKOpeHue




16

KonTtponsHas pabora o Teme
"Kunematuka"

17

IIepsbiit 3akoH HproTOHA.
HNHuepuuanbHble CUCTEMBI OTCYETA.
[Ipuniun oTHOcUTENBbHOCTH | anues.
HennepuuanbHble CUCTEMBI OTCUETA

18

Cuna. PaBHOz€MCTBYIOIIIAs CUJIA.
Bropoii 3akon Herorona. Macca

19

Bzaumopeiictue Ten. Tperuit 3akoH
Hrrotona

20

[IpuHnun cynepnosunuu cui. Pemenue
3a/1a4 Ha IpUMEHEeHNe 3aKk0HOB HproTOHA

21

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON 1
WHEPTHOU MacChl

22

Cuna TsKeCTH M YCKOpeHHe CBOOOAHOTO
naJIcHus

23

JIBukeHre HEOECHBIX TE U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHbI
Kennepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec tena

25

Cuna tpenus. [Ipupona u BUabI CU
Tpenus. [IBukeHue B KUAKOCTHU U Trase ¢
y‘-IéTOM CHJIBI COMPOTUBJICHUSA CPCABI

26

Hasnenue. 'mapocrarndeckoe
nasinenue. Cuiia Apxumena

27

AOGCOTIOTHO TBEPAOE TEIO.




ITocTynarensHOE U BpalaTesbHOE
JBUKCHHUE TBEPAOIO Tella

28

MOMEHT CUJIbI OTHOCUTEIBHO OCH
BpaieHus. [1neqo cuibl

29

CroxxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.
VYcnoBust paBHOBECHUS TBEPAOTO Tea.
Bunael paBHoBecHs

30

Pemenue 3agau

31

KonTtponsHas pabora o Teme
"Tunamuka. CTaTuka TBepJoro Temna"

32

Nmnynbc maTepuanbHOU TOYKH,
CUCTEMbI MaTepualbHbIX ToueK. LleHTp
MacCC CUCTCMbI MATCPUAJIbHBIX TOYCK.
TeopeMa 0 ABUKEHUU LIEHTPA Macc

33

NMITyibC CHITBI M1 MI3BMEHEHHUE UMITYJTbCa
Tesa. 3aKOH COXPaHECHHS HMITYJIbCA.
PeakTnBHOE NBIKEHUE

34

MoMeHT uMItysibca MaTepUAILHON
Touku. [IpencraBnenue o coxpaneHnn
MOMEHTA UMITYJIbCa B [ICHTPAJIbHBIX
HOJIAX

35

Pemenue 3amau

36

PaboTa cripl Ha MaJloM U Ha KOHEYHOM
nepemeniennn. [ padpuueckoe
npezcTaBiIeHne pabOThl CHIIBL.
MOoIHOCTh CUIIBI

37

Kunernueckas sneprus. Teopema 00




N3MEHEHHUU KUHETHYECKONI OHCPIrun
MaTepUAIbHON TOYKHU

38

[lorennumanbHble U HENOTEHUUAJIBHBIC
cuibl. [lorenunanbHas sueprus. Bropas
KOCMHYECKasi CKOPOCTh

39

TpeTbst KocMHUUecKas CKOpocThb. CBs3b
paboThI HEMOTEHIIMAIBHBIX CUJI C
M3MEHEHHUEM MEXAHUYECKOHN dHEpIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU

40

VYrpyrue u Heynpyrue CTOIKHOBEHHUSI.
YpaBHenue bepuyiu s uaeanbHOM
KUJKOCTU

41

KoHTposbHas padoTta mo teme "3aKoHbI
COXpaHEHHUs B MEXaHHKe"

42

Pa3BuTue npeacraBieHuii 0 npupoe
ternoTsl. OcHoBHBIE noJioxkenust MKT.
Huddysus. bpoyHoBckoe IBHKECHHE

43

Crpoenue ra3000pa3HbIX, KUIKAX U
TBEPABIX Tel. XapaKTep ABUKEHUS U
BSaHMOHeﬁCTBHX YaCTHUll B€IICCTBA

44

Macca u pa3Mepsl MOJIEKYIT (aTOMOB).
KonnuectBo BemectBa. [TocTossHHas
ABoraapo

45

Temneparypa. TemioBoe paBHOBECHE.
IlIkana [enbcust

46

Pemenue 3amau

47

Nneansuelii ra3. 'a3oBbie 3aK0HEI




48

YpaBaenue Menaeneesa-Knaneiipona.
Pemenue 3agau

49

AbcomoTHas TeMiieparypa. 3akoH
Janerona

50

H3omporieccsl B UACaILHOM ra3e ¢
IIOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51

I'paduueckoe mpencraBieHue
M30IIPOIIECCOB: H30TEpMa, H30X0pa,
n3zobapa

52

OcHoBHoe ypaBHenne MKT

53

Pemenue 3agau

54

CBs13b a0COTIOTHOH TeMIepaTypbl
TEPMOJAMHAMUYECKON CUCTEMBI CO
CpPEeIHEW KMHETUYECKOU YHEPTUEH
IOCTYNATEJIbHOTO TEIJIOBOIO ABUKCHHUS
e€ yacTull

55

O0001IeHUE U CUCTEMATU3ALMS 3HAHUN
o teme "OcroBsr MKT"

56

Kontponbnas padota mo teme "OCHOBBI
MKT"

57

TepMoauHamuyeckasi cuctema. 3alanue
BHEIIHUX ycyioBuil aiist TJI cucteMsl.
Bremane u BHyTpEeHHUE TTapaMeTPBHI.
[TapameTpsl T/] cuctemsbl Kak CpeaHuE
3HAYCHUS BEIUYHH, OIIUCHIBAIONIUX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

58

HyneBoe Hauano TepMoAMHAMUKH.
CamonpounsBosibHas penakcanus T/]




CHUCTCMEI K TCIIJIOBOMY PaBHOBCCHIO

59

Mogenps naeaabHOro ra3a B
TEPMOJMHAMUKE. Y CIOBUSA
MPUMEHUMOCTH 3TOU MOJAEIIN

60

VYpaBuenue Menaeneera-Knaneiipona u
BbIpaXXEHHE JJIsl BHYTPEHHEH SHEPTUN

61

BeIpaxenue 111 BHyTpEHHEH SHEPTUU
OJIHOATOMHOTO MJI€aIbHOIO rasa.
KBasucratnueckne u HECTaTUYECKUE
IIPOLIECCHI

62

DnemeHTapHasi paboTa B
TepMoIMHaMKKe. Beruucienue padboTol
o rpaduky nporecca Ha pV-auarpamMMe

63

Tenmonepenaya kak crocod N3MEHEHUS
BHyTpeHHel 3neprun T]] cuctemsl 6e3
COBepILIEHHs pabOThI

64

KoHBek1us, TeraonpoBOAHOCTD,
U3IIy9CHUE

65

KomnuectBo Temiorsl. TemnoéMKOCTb
Tena. Y IenpHas U MOJIsipHas
TEINIOEMKOCTH BellecTBa. Y AeabHas
TEIJIOTa CropaHus TOIUIMBA

66

Pacuér xonuyecTBa TEIUIOTHI IPH
TeIIoneperaye

67

[TonsiTHe 06 anuabaTHOM mpoIiecce.
IIepBblil 3aKOH TEPMOJUHAMUKHI

68

KonnuecTBo TemioTel u paboTa Kak
Mepbl U3MEHEHUS! BHYTPEHHEH sHepruu




T/l cuctembl

69

BTopoii 3ak0H TEpMOAMHAMUKY IS
paBHOBeCHBIX 148 HepaBHOBeCHBIX
nporieccoB. HeoOpaTuMocTh MpUpPOAHBIX
MPOLIECCOB

70

[IpuHIMIIBI AEHCTBUS TEMJIOBBIX MAIIWH.
KII

71

MakcumanbsHoe 3Hadenue KII. Iukm
Kapno

72

Pemenue 3amau

73

DKOJOTUYECKUE ACTIEKTHI
MCIIOJIb30BaHUs TEIUIOBBIX ABUTATENCH.
TermoBoe 3arpa3HeHUE OKPYKAIOLIEH
cpenbl

74

Pemenue 3agau

75

O00011IeHNE U CUCTEMATHU3AIMS 3HAHUI
no teme "Tepmoaunamuka. TenaoBbie
MAaIvHe!"

76

KoHnTtponbHas pabota mo Teme
"Tepmonunamuka. TeniaoBbie MalIuHbI"

77

[TapooOpa3oBanre U KOHIEHCAITHS.
Ucnapenue u kunenue. Y neabHas
TEIJI0Ta MapooOpa3oBaHMs

78

HaCBIH_IeHHBIe 1 HCHACBIIICHHBIC HapBI.
Ka‘IeCTBeHHaSI 3aBUCHUMOCTD IIJIOTHOCTH
Y JIaBJICHUS HACHIIIICHHOTO Tapa OT
TEMIIEPATYPhI, X HE3aBUCUMOCTD OT
00BbEMa HACHITIICHHOTO T1apa.




3aBUCUMOCTb TEMIIEPATYphl KUIIEHUS OT
JaBJICHUS B )KUIKOCTU

BrnaxHocTs Bo31yxa. AOCOMIOTHAS U

7 OTHOCUTEIIbHAS BIAXKHOCTh

80 Pemenue 3amay
TBépnoe teno. Kpucramimueckue u

81 amop¢HbIe Tena. AHU30TPOIUS CBOWCTB
KpPHUCTAIJIOB
[MnaBneHue U KpUCTAIUTH3AITHS.

82 Y enbHas TEIIOTA IUIABICHHUSL.
Cyb6numarus
Hedbopmaruu TBEpAOTO TENA.

83 Pactspkenue u cxxarue. Cnpur. Moayib
HOwnra. [Ipenen ynpyrux nedopmannit
TermoBoe pacuimpeHue XKUAKOCTEN U

84 TBEPBIX TEI. AHTAPMOHHU3M TETIJIOBBIX
KOJIeOaHWI 4acTHI] BELIECTBA

85 [IpeoOpazoBanue s3Hepruu B (ha30BBIX
nepexoaax

86 YpaBHEeHHE TEIIOBOTO OanaHca

87 Pemenue 3amay
IToBepXHOCTHOE HaATSKEHUE.

38 Kanunnsapueie sBienus. JlaBnenue mo;y
VCKPUBJICHHON ITOBEPXHOCTBIO
xuakocru. @opmyiia Jlamnaca
O0001eHNe U cUCTEMATU3aLMs 3HAHUN

89 1o Teme "ArperatHble COCTOSHUS

BeniecTBa. Pa3zoBble epexoab!”




90

KonTtponsHas pabora o Teme
"ArperaTHbl€ COCTOSTHHS BEILIECTBA.
®dazoBbie nepexoab”

91

DneKTpu3anus Tei U e€ MpOosiBJICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
3JIEKTPUYECKUX 3apsaoB. [IpoBogHuKH,
TURJIEKTPUKU U TIOTYTTPOBOJHUKU

92

DneMEeHTapHBIA AIEKTPUUECKUH 3apsia.
3aKOH COXpaHEHMsI IJIEKTPUUECKOTO
3apsza

93

BzaumopeiictBue 3apsnoB. Toueunbie
3apsiabl. 3akoH Kynona

94

Pemenue 3agau

95

Onexrpuueckoe nojie. Ero aelicteue Ha
JJIEKTPUYECKUE 3apsiibl

96

Hamnpsk€HHOCTB 3JIEKTPUYIECKOTO TIOJSL.
[TpoOHerIit 3apsia. JInaum
HaNPsHKEHHOCTH JICKTPUIECKOTO TTOJIS.
OmHOPOIHOE AIIEKTPUUYECKOE TI0JIe

97

IToreHMaILHOCTE
3JIEKTPOCTATHYECKOTO Mojsl. PasHOCTH
MOTEHITMAJIOB U HAMIPSDKEHNE

98

[TorennumanbHas 3HEprus 3apsaa B
3eKTpocTaTudeckoM mnode. [lorennnan
3JIEKTPOCTATUYECKOTO MOJIA

99

CBs13b HaPSKEHHOCTH IOJIS M Pa3HOCTH
MOTEHIUAJIOB JUUIS JJIEKTPOCTaTUYECKOTO
0JIS




[IpuHnMN cynepno3uuuu

100 .
AIEKTPUUYECKUX MOJIeH

101 Pewenue 3amau

102 [Tone Toueunoro 3apsna. [Tone
PaBHOMEPHO 3apsKEHHOM cepsl
[Tosie paBHOMEPHO 3apsIHKEHHOTO TIO

103 00bEMy mapa. [lone paBHOMEpHO
3apsHKEHHON OECKOHEYHOM ITOCKOCTH

104 [TpoBOIHUKY B DIIEKTPOCTATUIECKOM
noje. Y ClIoBHE PaBHOBECHS 3aps10B

105 JIMdIeKTpUKY U OJTYIPOBOAHUKY B
3MEKTPOCTATUYECKOM I10J1€
Konpencarop. DnekTpoéMKOCTh

106 KOHJIeHCaTopa. DIEeKTPOEMKOCTh
IJIOCKOTO KOH/IEHCaTopa

107 [TapannensHOE coequHEHNE
KOHJIEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 OHeprus 3apsyKEHHOT0 KOHJEHcaTopa

110 Pemenue 3amay

111 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B
OJIHOPOJHOM 3JIEKTPUYECKOM T10JIe

112 Pemenue 3amau

113 O00011eHre U cUCTEMATU3ALMs 3HAHUN
o TeMe "DiekTpuyeckoe mnoJe"

114 KonTtponsHas pabora o teme

"OnexTpuueckoe noie"




Cua Toka. [locTosgHHBIH TOK. Y CIIOBUSI

115 CYIIIECTBOBaHUS MTOCTOSTHHOTO
AIEKTPUUYECKOTO TOKA

116 Wcrounuku toka. Hanpsoxenue u 9J1C

117 3akoH Oma 1S ydacTKa Lenu.
DNEKTPUUECKOEe COMPOTUBIICHHE
3aBUCUMOCTb COIIPOTUBIICHUS

118 OJTHOPOJIHOT'O TTPOBOJIHUKA OT €0 JITTHHBI
U TUIOIIAIU TIOTIEPEYHOT0 CEUEHUS

119 Y aenbHOe COMPOTUBIICHHE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarenbHOE, MapaieIbHOE,
CMEIIIaHHOE COeAMHEHNE TPOBOHUKOB

121 Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX
nenei. [Ipasuna Kupxroda

122 Pemenue 3amau

123 Pabota anekTpudeckoro Toka. 3aKoH
Hxoyns —Jlenua

124 Pemenue 3amau
MOIIHOCTD 3JEKTPUUECKOTO TOKA.

125 TemnoBass MOIITHOCTh, BBIIEIIEMas Ha
pe3ucrope

126 Pemenue 3amay

127 O/1C u BHyTpEHHEE CONIPOTUBIIEHHE
MCTOYHUKA TOKA

128 3akon Oma aJ1s MOTHOM (3aMKHYTOM )
AIIEKTPUYECKON LIETTH

129 Pewenue 3amau




130 MOIIHOCTh HCTOYHHKA TOKA 1

131 KopoTtkoe 3aMbIkanme 1

132 Konpencarop B 1ienu nocTOSIHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3aga4d mo teMme "I1ocTOSIHHBIH 1
3IIEKTPUYECKHI TOK"

135 Pemenue 3amgau no teme "[locTostHHBIN 1
3JIEKTPUUYECKUN TOK"

136 Pemenue 3agayd mo teMme "I1oCcTOSIHHBIH 1
AIEKTPUYECKHUI TOK"

O00011eHNEe U cUCTEMATU3aLMs 3HAHUN

137 1o Teme "I1oCTOsTHHBIN IEKTPUUECKUMA 1
TOK"

138 KonTtponbHas pabora no Teme 1
"TToCTOSIHHBIN NEKTPUUYECKUI TOK"
DnexTpuyeckas MpoBOAUMOCTh

139 Pa3JIMYHBIX BEIIECTB. DIEKTPUUECCKUI 1
TOK B MeTayuiax. CBepXMmpoBOIUMOCTh
DJIEKTPUUYECKUI TOK B paCTBOpax v

140 pacruiaBax 3JIeKTPOJIUTOB. 3aKOHBI 1
®dapaznes 115 AIEKTPoIn3a

141 DneKTpuUeCcKuil ToK B razax. [lna3zma 1

142 DNEKTPUUECKUN TOK B BaKyyMe. 1
BakyymHbIe TprOOpHI

143 DJIEKTPUUYECKU TOK B 1
MOJTYTIPOBOTHUKAX

144 [omynpoBoAHUKOBBIE TPUOOPHI 1




145

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune Cuibl TOKa U HaNpsHKEHUS B
LIENH OCTOSIHHOTO TOKA IPH TOMOIIN
aHaJIOTOBBIX U LIU(PPOBBIX
HU3MEPUTEIIbHBIX MPUOOPOB" HIIH
"3HaKOMCTBO C U(PPOBOIA
naboparopueit o ¢pusuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BETUUUH MPH
MOMOIIY KOMITBIOTEPHBIX AATYUKOB"

146

DuU3NYECKU MPAKTUKYM 1O TEME
"N3y4ueHre HepaBHOMEPHOTO JBUKECHUS
C LETBI0 ONPEACIICHUS MTHOBEHHOM
ckopocTH"

147

DuU3NYECKU MPAKTUKYM 10 TEME
"U3mepenune yCKopeHus mpu
MPSIMOJIMHEITHOM paBHOYCKOPEHHOM
IBUKEHUHU 110 HAKJIOHHOM MI0CKOCTH"
nn "UccnenoBanue 3aBUCUMOCTH MTyTH
OT BPEMEHH MPU PABHOYCKOPEHHOM
nBIXeHun"

148

Du3n4ecKuil IPaKTUKYM 110 TEME
"3mepenue yCKOpeHHst CBOOOIHOTO
naaeHus" win "M3yuenue 1BUKEHUs
Tesa, OpOIIEHHOTO TOPU30HTAIBEHO"

149

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHne OBUKEHUS Tea 110
OKPYKHOCTH C ITOCTOSIHHOH 110 MOAYIIIO
ckopoctbio" uiu "MccnenoBanue
3aBHCUMOCTH MEepHOAa 00palieHus




KOHUYECKOT0 MAasITHUKA OT €Tro
napaMmeTpoB"

150

Du3n4eCcKuil IPAKTUKYM I10 TEME
"N3MepeHune paBHOAEHCTBYIOIEH CUIIBI
IpY ABIKEHUH OpycKa Mo HaKJIOHHOU
miockocTy" wnu "lIpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JIBUKCHHUS
Opycka 0 HaKJIOHHOM TJIOCKOCTH Ha
3aJIaHHOE PAcCTOSTHUE OT €ro Macchl'”

151

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3uHOBOM 00pasiie, OT Ux
nedhopmaruu" nwin "MU3ydeHue
JBUKEHUS] CUCTEMBI T€J, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
010K

152

DuU3NYECKU MPAKTUKYM 10 TEME
"Nzmepenne koadduirerTa TpeHus mo
BEJIMYMHE YTII0BOT0 KO3 dUIIUCHTA
3aBucumoctu Frp(N)" wim
"HccnemoBaHue IBUKEHUSI OpycKa 1Mo
HAKJIOHHOM TNIOCKOCTH C TIEPEMEHHBIM
KO3 PHULIHEHTOM TpeHHs" WU
"U3ydyeHue IBH>KEHUS rpy3a Ha Baly C
TpeHuem"

153

Du3n4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue ycloBUN paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh




BpaieHus" unu "Koncrpyuposanue
KPOHILTEHHOB U PacyET CUJl ynpyroctu"
unu "M3yueHne ycTOMYMBOCTH TBEPIOTO
TeJla, UMEIOIIEro IIO0Ia/lb OMopkI"

154

Du3n4ecKuil IPaKTUKYM 110 TEME
"M3MepeHne UMITysbca Tena Mo
TOpMO3HOMY IyTu" nnu "M3mepenue
CHJIBI TSITH, CKOPOCTH MOJEIU
JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" unu "CpaBHEHHE U3MEHEHUS
MMITYJIbCa TEJa C UMITYJIbCOM CHJIBI" MIIH
"HccnenoBaHue COXpaHEHUS! UMITYJIbCA
IIPU YIPYTOM B3aUMOAEUCTBUU" WK
"M3MepeHne KNHETUYECKON YHEPTUH
TeJa Mo TOPMO3HOMY ITyTH"

155

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4eHne n30TEpPMHUUECKOTO IIpoLecca
(pekoMeH0BaHO HCIIOIH30BAHHE
1upoBoi 1adopaTopun)" wim
"N3ydyeHue u30XOpHOro npouecca” uiu
"N3yuenune n3obapHOTo mporecca’ win
"[IpoBepka ypaBHEHHSI COCTOSIHUS"

156

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yaenpHoi TernaoéMkocTy"
unu "MccnenoBanue mpoiecca
OCTBIBAHUS BelllecTBa" WIIN
"UccnenoBanue aguabaTHoro mnporecca"
unu "M3ydeHne B3auMOCBSI3H SHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U




TEMIIEPATYPbI KUIIEHUS )KUJIKOCTEN"

157

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEMN
UCTIapeHUs KUIKOCTEN" nin
"N3mepeHue yaeapHOM TeNa0ThI
naBiaeHus apaa" win "Usyuenue
CBOMCTB HACBHIIIEHHBIX NTAPOB" HIIN
"N3mepenune abCoMOTHON BIAKHOCTH
BO3/lyXa U OI[EHKa Macchl apoB B
noMemenun". Mamepenue
Kod(uUIlMeHTa TOBEPXHOCTHOTO
HATSHKCHUS

158

DuU3NYECKU MPAKTUKYM 1O TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsHKEHHOT0 KOH/IEHCAaTOpa B YHEPTHIO
n3nyyeHus ceroauona” unu "Msydenue
IIPOTEKaHUs TOKA B LIETIH, COAEpIKaIIEeH
koHAeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHUMAIOB (HATPSKESHHUS)
IIPU MOCJIEIOBATETLHOM COEIMHEHUN
KOHJICHCAaTOPOB"

159

Du3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" WIN
"U3mepenue yneabHOro CONpOTUBICHUS
npoBogHUKOB" K "MccinenoBanue
3aBUCUMOCTH CHJIBI TOKA OT HAIIPSKEHUS
U1 JJaMIIbl HaKaJIuBaHus"

160

Du3n4ecKuil IPAKTUKYM 110 TEME




"Habmroienue anmektponusa’ win
"NU3Mepenue 3apsia OJJHOBAIEHTHOTO
noHa" unu "VccnenosaHue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepatypbl’ win "CHITUE BOJBT-
aMIIEPHOM XapaKTEpUCTUKU quoja"

161

PeseprubIil ypok. O6001IeHNE 1
CUCTeMaTH3allMsl 3HaHHUH 110 TeMe
"KunemaTtuka"

162

PesepBHeIil ypok. O600IICHHE 1
cucreMatru3anus 3HAHHUHU 110 TEME
"lnaamuka"

163

PesepBHelit ypok. O600IICHHE 1
CUCTCMaTu3anusa 3HAHUM T10 TEME
"Craruka TBEpaoro rtena"

164

PeseprubIil ypok. O6001IeHNE 1
cHCTeMaTH3anus 3HaHUi 1o TeMe
"3aKOHBI COXpaHEHUs B MEXaHUKE"

165

PeseprubIil ypok. O6001IeHNE 1
CUCTEeMaTH3allMs 3HaHHU 110 TeMe
"OCHOBBI MOJIEKYJISIPHOKMHETHYECKOM
Teopun"

166

PeseprubIil ypok. O6001IeHNE 1
CHCTEMATHU3aLMs 3HAHUN 110 TEME
"Tepmoannamuka. TennoBbsie MaluHbI"

167

PesepBHelil ypok. O600IICHHE 1
CUCTCMaTu3alusa 3HaHI/II>'I 110 TEMC
"ArperaTHbl€ COCTOSIHUS BEILIECTBA.
®dazoBble Tepexoab”




168

PesepBHelil ypok. O600IICHHE 1
CUCTEeMaTH3allMsl 3HaHHU 110 TeMe
"OnekTpruueckoe nose"

169

PesepBHelil ypok. O600IICHHE 1
cUcTeMaTH3alus 3HaHUH 110 TemMe
"TToCTOSIHHBIN MEKTPUUYECKUI TOK"

170

PeseprubIil ypok. O6001IeHNE U
cucreMarusanus 3HaHui no teme "Toku
B Pa3JIMUYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16




11 KIIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTeiibHbIE
padoThI padoTsI
pecypchbl
. bubmuorexa [JOK
BsanmoneiicTBre MOCTOSIHHBIX
https://m.edsoo.ru/7f41bf72
1 MarHuTOB ¥ TIPOBOJTHUKOB C TOKOM. 1 ; ]
https://videouroki.net
MarnautHoe nosie. ['unoreza Ammnepa ]
https://resh.edu.ru
BekTop MarHUTHON MHIYKIUU.
2 [IpuHIHMI cynepno3uuyu MarHUTHBIX 1
nonei. JINHUuM MarHUTHOM MHIAYKLIHHU
3 MaruuTHO€ 10J1e€ TPOBOTHUKA C TOKOM. 1
OmneIT OpcTena
4 Cuna Ammepa, e€ HanpaBJIE€HHUE U 1
MOYJIh
5 Pemenne 3amau 1
6 [Ipumenenue 3akoHa AMriepa. 1
DIIeKTPOU3MEPHUTEIILHBIEC TPUOOPHI
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOJYJIb. JIBHKEHUE 3apsSKEHHOM 1
YaCTHUIIbI B OJTHOPOJTHOM MarHUTHOM
oJe
Pemenue 3anay 1
9 Pa6ota cunel Jlopenna 1
10 Pemenne 3amau 1
11 MaraunTtHoe o€ B BEIECTBE. 1



https://m.edsoo.ru/7f41bf72
https://videouroki.net/
https://resh.edu.ru/

deppoMarHeTHky, napa- u
JMaMarHEeTUKH

OCHOBHBIE CBOWCTBA

12 deppomarneTkos. [Ipumenenue
dbeppoMarHeTUKOB

13 Pemmenue 3agay mo reMme "MargutHoe
mmosne"

14 Pemmenue 3agay mo reMme "MargutHoe
mmosne"
SIBneHue 3MeKTPOMArHUTHOU

15 nHAyKIud. [I0TOK BEKTOpa MarHUTHOU
WHIYKIAH

16 OJ1C uHAYKIHT

17 3aKOH AIEKTPOMArHUTHOW UHIYKIIHH
®dapanes

18 BuxpeBoe anekrpuueckoe mnojue. Toku
Dyxo

19 OJIC MHAYKIIUY B IBUKYIIUXCS
MIPOBOJTHUKAX

20 Pemrenne 3agau

21 [TpaBumno Jlenma
NunyktuBHOCTH. Karymka

22 WHIYKTUBHOCTH B LIETIA TTOCTOSTHHOTO
TOKa

23 SBnenue camounaykuu. J/C
CaMOUHTYKITUU

24 DHeprusi MarHuTHOTO TOJIST KaTYIIKH C

TOKOM. DJIEKTPOMAarHUTHOE T10J1€




25

Pemenue 3amau

26

O0001eHre U cUCTEMATU3aLMs 3HAHUN
1o TeMe "DJeKTpoInHaMuKa"

27

KoHnTtponbHast paborta mo Teme
"OnexkTpoaguHaMuKa"

28

Komnebarensuas cucrema. CBOOOIHEIE
Kosiebanus. ['apMoHMUecKue
KOJIeOaHUs

29

Kunemarnueckoe 1 [UHAMHYECKOE
OoInrcaHuc KOJI€63.TCJIBHBIX I[BI/DKGHI/Iﬁ

30

DHepreTudeckoe onucanue. Beisoa
JUHAMHYCSCKOTO OIHMCAHU
rapMOHUYECKUX KOJIeOaHUH U3 MX
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OIInCaHusA

31

Ammatyna u aza konebaHu

32

[lepuon u yacrora konebanuii. [lepros
MaJIBIX CBOOOTHBIX KOJICOaHUI
MaTeMaTHYECKOTO MasTHHKA. [lepuon
CBOOOJTHBIX KOJICOAHUH TTPYKUHHOTO
MasiTHUKa

33

3aryxaromue KoieoaHusl.
Brinyxnennsie konebanus. Pezonanc

34

ABTOKOJIEOaHNSA

35

Pemenue 3amau

36

Ypok-koH(pepennus "MexaHn4ueckue
KOJICOAHHUSI B MY3bIKAJIbHBIX
MHCTpyMeHTax"




O0001IeHUE U CUCTEMATU3ALMS 3HAHUN

37 " "
no teMe "MexaHuueckue KoneOaHus

38 DNeKTPOMAarHUTHBIE KOJICOaHMSI.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsi3b aMILTATYIbI

39 3aps/ia KOHJIEHCATOpa ¢ aMILTUTYI0H
CHWJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHUS YHEPTHUH B
U7eanbHOM KOJIeOaTeIbHOM KOHTYpe
3aTyxaollue 3JIeKTPOMAarHUTHbIE

41 KosieOaHus1. BeinykieHHbIe
AIIEKTPOMArHUTHBIE KOJIEOaHUS
[Tepemennsbiit Tok. Pesucrop u

42 KOHJICHCATOP B IIEMU TIEPEMEHHOTO
TOKa

43 Karymika HHIyKTUBHOCTHU B LIEMH
MEPEMEHHOTO TOKa

44 3akoH OMa AJ1s1 2JIEKTPUYECKON Lienn
HEPEMEHHOTO TOKa
MonHOCTb IEPEMEHHOI0 TOKA.

45 AMIUTUTYAHOE U JEHCTBYIOIIEE
3HAUEHUE CHJIbI TOKA U HATIPSKCHUS

46 Pe3onaHC B 2JIeKTpHUECKON 1IeTIH

47 Pemenue 3anau
NneansHbIif TpancopmaTop.

48 [Tpou3BoacTBO, IEpenava u
nOTpeOIeHNE IMEKTPUUECKON YHEPTUI

49 DKOJIOTHYECKUE PUCKU TIPH




MIPOU3BOJICTBE AJIEKTPOIHEPIHH.
Kynbrypa ucnons3oBanus
JJIEKTPOIHEPTHH B TOBCEAHEBHOMN
KU3HU

50 Pemenue 3amau

51 Pemenue 3amay
O06o01IeHre U cCTeMaTU3alus 3HAaHUN

52 o TemMe "DIIeKTPOMarHuTHhIE
KoseOaHus"

53 MexaHn4eCKUE BOITHBI.
XapakTepUCTUKH MEXaHMYECKHUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

95 3ByK. XapaKTEpUCTUKH 3ByKa

56 Nudpas3syk u ynprpassyk. [llymoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

57 Pemenue 3amay

58 DNEKTPOMArHUTHBIC BOJTHBL.
N3nydenune 3meKTpOMarHUTHBIX BOJTH

59 DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
[Ikana 3MeKTpOMarHUTHBIX BOJIH.

60 [IpumMeHeHne AIeKTPOMArHUTHBIX BOJTH
B TEXHUKE U OBITY
[TpuHIMIBL paTuoCBI3U U

61 TeneBuaeHus. Pagronokanus.
DNEKTPOMarHUTHOE 3arps3HEHHE
OKPYKaIOIle Cpebl

62 KonTtponsHas pabora o Teme




"Konebauus v BOJIHBL"

63

Cgert. 3aKOH NPSIMOJIMHEHHOTO
pacnpocTpaHeHus CBETa

64

Pemienue 3a1a4 Ha IpUMEHEHNE 3aKOHA
IPSMOJIMHEHHOTO PacIpOCTpaHEHHSI
cBeTa

65

Otpaxenue csera. [lnockoe 3epkaino.
Cdepudaeckoe 3epkano

66

[Ipenomiienue cBera. AGCOMIOTHBIN U
OTHOCHUTEJIBHBIN II0KA3aTellb
npenomiieHus. [lonmHoe BHyTpeHHEE
orpaxkeHue. [IpenenbHslil yron
MIOJIHOT'O BHYTPEHHETO OTPAKEHUS

67

Pewrenue 3anau Ha npUMEHEHNE
3aKOHOB OTPAXKEHMSI U ITPETOMJICHUS
CBETa

68

Xon nydeit B mpusme. Jucnepcust
cBeta. ClI0KHBIA cocTaB OEJI0oro CBeTa.

IlBeT

69

JInn3pl. ®OKYyCHOE PacCTOSIHUE U
ONTHUYECKas CUJIA JTUH3BI

70

[TocTpoenne n3obpakeHuit B TMH3AX U
UX CHUCTeMax. Y BeJIMUCHHE JIMH3BI

71

Pemenue 3aad Ha mocTpoeHue
U300paKeHH, TIOTY4aeMBbIX C
IIOMOIIIbIO JIMH3

72

I'ma3z xak onTuueckas cucreMa

73

Pewenue 3anau. IIpenenst




MMPUMCHUMOCTU FGOMCTpH‘-IGCKOfI
OIITUKHU

CKopocCTh CBETAa U METO/IBI €€

74
U3MEPEHUS

75 Hucnepcus cera

76 WnTepdepenmus ceera
KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS

77 HaOIOZICHUSI MAKCUMYMOB U
MUHUMYMOB

78 Pemenue 3amay

79 [Tpumenenue naTEpHEpEeHIINH

80 Hudpakmus cera

81 Judpakumonnas pemeérka. Y cioBue
HAOIIO/IEHUS TTIABHBIX MAKCUMYMOB

82 Pemenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pewenue 3amau

85 CBETOBBIC SBJICHHS B IPUPOIE

86 O06o01IeHre U cCTeMaTU3alus 3HAaHUN
o Teme "Onrtuka"

87 KoHnTtponbHas pabota mo Teme
«OnTuka»
I'paHuUIBI MPUMEHUMOCTH

88 KJIACCUYECKOW MEXAHUKH. 3aKOHBI

OJICKTPOJUHAMUKH U IIPUHIUIL
OTHOCHUTCIIBHOCTH




ITocTynatel cienuanbHOU TEOPUU

89 OTHOCHUTENIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOU
uHTepBail. [IpeobpazoBanus Jlopenua.

90 VYcnoBue NIpU4UHHOCTH.
OTHOCUTEITHHOCTH OJTHOBPEMEHHOCTH.
3amMe/yieHre BpEMEHH U COKpallleHue
JUTUHBI

01 DHeprus U UMIYJIbC PEISITUBUCTCKOM
YaCTHIIBI
CB43b MaCChl C SHEPTUEN U UMITYJILCOM

92 PEIATUBUCTCKOMN YaCTUIIBI. DHEPTHS
MTOKOSI

93 PaBHOBeCHOE TeTIIOBOE U3ITyUYCHHE

94 3akoH cMerenust Buna

95 ['unore3a M. Ilinanka o KBaHTax.
DOTOHBI

96 OHeprust 1 UMIynbe GOoTOHA
dotorpdext. OnbiTer A. T'.

97
CronetoBa. 3akoHbl poTorPdexTa
YpaBHeHne DUHIITEHA 115

98 dotoaddekra. "KpacHas rpanuma"
doTtordpdexra

99 Hasnenue ceera. OnwiTh I1. H.
Jlebenena

100 BoJtHOBEIE CBOMCTBA YaCTHIL

101 Bousnsl ne bpoiind. /InuHa BoJIHBI 1€

Bpoitns u pazmepsl obmactu




JOKaIn3alnu Z[BH)Kyu.ICfICH qaCTUIIbI

102 KopnyckynisipHO-BOJIHOBOU JTyalli3M

103 Judpakuus 37eKTpOHOB Ha
KpUCTaJlIax
Crenuduka usmMepeHuil B MUKPOMHUPE.

104 CooTHoILIeHHS HEOTIPEAEIEHHOCTEN
[eitzenbepra

105 Pemenne rpaduyeckux 3amaq

106 Pemenune pacuéTHbIX 3a1a4
KoHTposbHas paboTa mo TeMam:

107 "OcnHossl CTO", "KopnyckynsipHo-
BOJIHOBOM Jyanu3m"
OMnBITHI O UCCIIEJOBAHUIO CTPOCHUS

108 atoma. [lmanerapHas Mojesb aToMa
Pezepdopna

109 [Toctynatel bopa

110 Bunel ciektpoB. Cnektp ypoBHEH
SHEpPruu aToMa BOJOpOa

111 CrioHTaHHOE U BBIHYKJIEHHOE
U3ITy4yeHHUe CBeTa

112 Jlazep
Hyxnonnas mozaens sipa I eiizenOepra-

113 HBanenko. 3aps 1 MacCOBOE YUCIIO
sapa. M3oTonbl. PannoakTUBHOCTH
3aKOH paJIMO0aKTUBHOTO pacnaja.

114 CBolicTBa MOHU3UPYIOIIETO U3TYyUCHHUS.

BinstHue painoakTUBHOCTH HA KUBbIE
opranusmsl. /lozumerpus




115

DHeprusi CBsSI3U HYKJIOHOB B siZIpe.
Snepubie cuibl. JledekT Macchl sapa.
S nepublie peakiuu. AnepHbie
peakrtopsl. [IpoGiems! ynpasisieMoro
TEPMOSIICPHOTO CUHTE3a.
DKOJIOTUYECKUE aCIIEKThl Pa3BUTHS
SIIEPHOM SHEPIEeTUKH

116

Mertoasl perucTpaluy U UCCIe0BaHMS
3JIEMEHTAPHBIX YACTHII.
DyHIaMEHTAIbHBIE B3aUMOJEHCTBUS.
EapI/IOHBI, MEC30HBI U JICIITOHEI.
[IpencraBnenue o CtangapTHOM
MOJICIIN. KBapK-I‘JHOOHHaH MOJICJIIb
aJpOHOB

117

®usuka 3a npenenamu CTaHaapTHON
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnquncTBo pusnueckoit
KapTUHBI MUPA

118

Oranbl pa3BUTHS ACTPOHOMHUH.
3HaYeHHUE aCTPOHOMHH

119

[TpruMeHUMOCTh 3aKOHOB (PU3UKH JIIS
O0OBSICHEHUS TIPUPOIBI KOCMUUYECKHIX
00BbEeKTOB. METO Il aCTPOHOMHYECKHUX
HCCIEeOBaHUN

120

CoBpeMeHHbBIC ONTHYECKUE TEIECKOIIHI,
pannoTenecKonsl, BHeaTMochepHas
aCTPOHOMHS

121

Bun 38é3nnoro He6a. Co3Be3aus,
SIpKI/Ie 3Bé3[[bl, IIJTAHETBI, X BUAUMOC




IBIKECHUE

122

Conueunas cucrema. CoJTHIIE.
ConHeyHast akTUBHOCTE. MICTOUYHUK
sHepruu CosHLa U 3BE3]1

123

3BE3bI, UX OCHOBHEIC
XapakTepucTuku. Jluarpamma
"CreKTpagbHbINA KIacC — CBETUMOCTD"

124

3Be3 bl IIaBHOU MOCIEA0BATEILHOCTH

125

BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O
IPOUCXOXAEHNUHU U 3Bostonnu ConHia
¥ 3BE3/1. DTallbl )KU3HU 3BE3]

126

Mueunsiii [Iyte — Hama [Manaktuka.
Tunel ranaktuk. YEpHsIe ABIPHI B
siipax rajJakTUK

127

Bceenennas. Pacmimpenne Beenennoid.
3akon Xa66ma. Teopus bonbmioro
B3pbIBa. PenukToBoe n3iyuyeHue

128

MacmraOHas cTpykrypa BeeneHHoii.
Meraranaktuka

129

Hepeménnbie mpoOieMbl acCTpOHOMUU

130

DuU3NYECKU MPAKTUKYM 10 TEME
"NccneqoBanue MarHATHOT'O ITOJIA
IMOCTOSTHHBIX MarHUTOB' WIIN
"UccnemoBaHue CBOMCTB
dbeppomMaruHeTUKoB" UIu
"UccnenoBaHue aeiicTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy C




TOKOM"

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue cuiibl AMiiepa" wim

131 "N3y4yeHne 3aBUCUMOCTH CHJIbI AMIlepa
oT cuiibl Toka" unu "OnpeneneHue
MarHUTHOM MHIYKIIMK Ha OCHOBE

u3MepeHus cuibsl Ammepa

Du3n4ecKuil IPaKTUKYM 110 TEME
"UccnenoBaHue SBICHUS

132 ANIEKTPOMArHUTHON MHIYKIUU'" WIH
"Onpenenenyre HHIYKIMU BUXPEBOTO
MarHUTHOTO IOJIs"

Du3n4ecKuil IPAKTUKYM 110 TEME
133 "UccnenoBaHue IBIEHUS
camounaykiuu" win "COopka Moaenun

AJIEKTPOMArHUTHOIO reHeparopa"

DuU3NYECKU MPAKTUKYM 10 TEME
134 "N3mepenue nmeproia CBOOOTHBIX

KoJie0aHU HUTSIHOTO U TIPYKUHHOTO
MAasiTHUKOB"

DuU3nYECKU MPAKTUKYM 10 TEME
135 "IIpeoOpa3oBaHue YHEPTUU B
IPYXKUHHOM MasiTHUKE"

DuU3nYECKU MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOr0 TOKa
136 yepes MoCJIeJ0BaTeIbHO COeTUHEHHBIE
KOHJEHCATOp, KaTylIKy U pe3ucrop"”

win "HccnenoBanue paboTs

HCTOYHHMKOB CBC€TA B IICIIN




IIEPEMEHHOTr0 TOKa"

137

DuU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHue napameTpoB 3ByKOBOU
BOJIHBI"

138

DuU3NYECKU MPAKTUKYM 10 TEME
"U3Mepenne nokazaresns NpeaoMIICHUs
crekna" wiu "[lonydyenue
U300pa’keHHs B CUCTEME U3 TIIOCKOTO
3epKajia v JUH3bI"

139

DuU3nYECKU MPAKTUKYM 10 TEME
"NccneqoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUIKUX JHH3)" WK
"N3mepenne pOKyCHOTO pacCTOSHHS
pacceuBaronmMXx JuH3"

140

DuU3NYECKU MPAKTUKYM 10 TEME
"HaGnronenue audpakuuu,
UHTEepEPEHINH U TOJISIPU3aIK cBeTa"

141

DuU3NYECKU MPAKTUKYM 10 TEME
"OnpeneneHue UMITYJIbCA U SHEPTUH
PENSITUBUCTCKUX YacTHll (0
dororpadusM TPEKOB 3apsHIKEHHBIX
YacTUI] B MArHUTHOM T10J1¢)"

142

DuU3nYECKU MPAKTUKYM 10 TEME
"N3mepenne noctosinHou [limanka Ha
oCHOBe mccienoBanus Gororddexra"
i "UccnegoBanue 3aBUCUMOCTH
CHUJIBI TOKA YEpEe3 CBETOANO]T OT
HanpspkeHus"




143

Du3n4ecKuil IPaKTUKYM 110 TEME
"UccnenoBanue cnekTpa
pa3peKeHHOT0 aTOMapHOI0 BOAOPOA U
W3MEpPEHHE MOCTOsTHHOM Pundepra"

144

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (poHa
C UCIIOJb30BaHUEM J03UMETpA" UIn
"N3yueHune moraomeHus 6eTa-4yacTuil
amoMuHIEM"

145

Du3n4ecKuil IPaKTUKYM 110 TEME
"HaOmroaeuus 3B€31HOr0 HEOa
HEBOOPYKEHHBIM TJIa30M C
HCITOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUHN TSl OTIPEACIICHHS
MOJIOKEHHU S HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3iusi CeBepHOro Mosymapus u
sipkue 3BE3b1" vin "HaOmronenus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEN
U 3BE3HBIX CKOIUICHUN"

146

O06o01IeHre U cucTeMaTr3aIus
3HaHuil. Ponb GU3MKK ¥ aCTPOHOMUM B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COLMAILHOM U 3THYECKOH cepax
JIesITeIbHOCTH YeJIoBEKa

147

O06o0011eHNEe U CUCTeMaTH3aIUs
3HaHuil. Ponb u Mecto ¢puzuku u
aCTPOHOMHUHU B COBPEMEHHON Hay4YHOU
KapTUHE MHpa




148

O06o001IeHNEe U CHCTeMAaTH3aAINS
3HaHuil. Ponb pusndeckoit Teopuu B
(dbopMUpOBaHUHU TIPENICTABICHUI O
(bU3UIECKON KapTHHE MUPA, MECTO
(bU3HUIECKON KapTUHBI MUPa B 001IIEM
psoy COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX MPEJCTABICHUN O IIPUPOAC

149

O0001IeHre U cUCTEMATU3aLMs 3HAHUN
o teme "Kunemartuka'

150

O0001IeHUE U CUCTEMATU3ALMS 3HAHUN
o teme "Kunemartnka"

151

O0001IeHNe U cUCTEMATU3aLMs 3HAHUN
no teme "Jlunamuka"

152

O0001IeHre U cUCTEMATU3aLMs 3HAHUN
o Teme "CraTuka TBEpa0ro Tena'

153

O00011IeHNE U CUCTEMATU3AIUS 3HAHUI
1o TeMe "3aKOHbI COXPAHEHHUS B
MexaHuke"

154

O06o011eHre U cucTeMaTU3alus 3HAaHUN
1o Teme "OCHOBBI MOJIEKYJISIPHO-
KMHETH4YecKol Teopun"

155

O0001IeHre U cUCTEMATU3aLMs 3HAHUN
o teMe "Tepmoaunamuka. TernoBsie
MAaIuHe!"

156

O0001IeHre U cUCTEMATU3aLNs 3HAHUN
1o TeMe "ArperaTHble€ COCTOSTHUS
BemlecTBa. PazoBble nepexoab"”

157

O0001IeHUE U CUCTEMATU3ALMS 3HAHUN




no Teme "DieKkTpuueckoe mnoie"

O0001eHre U cUCTEMATU3aLMs 3HAHUN
158 1o TeMe "[10CTOSIHHBIH 27eKTpUUECKU

TOK

O0001eHre U cUCTEMATU3aLMs 3HAHUN

159 " "
o TeMe "TOKHU B pa3IMIHBIX cpeaax

160 O00011IeHrE U CUCTEMATU3AIUS 3HAHUI
o TeMe "MaraurtHoe mone"
PesepBHelil ypok. O600IICHHE 1

161 cucTeMaTu3alys 3HaHuH 110 TEME
"DneKTpoMarHuTHas UHIYKIus"
PeseprubIit ypok. O6001IeHNE 1

162 CUCTEMAaTH3aINA 3HAaHUH 110 TEME

"Mexanundeckue Konedbanus"

PeseprubIit ypok. O6001IeHNE 1
163 CUCTEMAaTH3alNA 3HAaHUH 110 TEME
"DeKTpoMarHuTHhIE KoeOanus"

PesepBHelil ypok. O600IICHHE 1
164 CUCTCMaTu3anusa 3HAHHUHU 110 TEME
"MexaHU4YEeCKHE U IEKTPOMArHUTHBIE

BOJIHEI"

PesepBHelil ypok. O600IICHHE U
165 CUCTEMATH3ALMs 3HAHUHN 10 TEME
"Onruka"

PesepBHelil ypok. O600IICHHE 1
166 CHUCTEMATH3ALMs 3HAHUH 10 TEME
"Ocuossr CTO"

167 PeseprubIit ypok. O6001IeHNE 1




CUCTCMaTHu3anusa 3HAHUM T10 TEME
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

PesepBHelil ypok. O600IICHHE 1
168 cUCTEMAaTHU3alUs 3HAHUM 10 TEME
"du3uka aroma"

PeseprubIit ypok. O6001IeHNE U
169 CUCTEeMaTH3allMs 3HaHHU 110 TeMe
"®u3nKa aTOMHOTO SApa U

3JIEMEHTApHBIX YaCTHIL"

PeseprubIit ypok. O6001IeHNE 1
170 CUCTEMAaTH3alNA 3HAaHWH 110 TEME
"DneMeHTHl acTpopuzuku"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

®dusuka. 10 knace : Yueb. aiia o61ieodpa3oBaT. opraHu3aiiyii : 0a30BbIi U
yrayout. ypouu / I'.5l. Msakumes, b.b. byxosues, H.H. Cotckuii; moa pen.

H.A. [Tapdentheroii. [Ipocremnienue 2020.

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA
®usuka. 10 knacc. Mskumes b. b. byxosues H. H. Corckuii. MockBa
"IIpoceemenune” 2020. JlugakTuueckue MaTeprualibl JJIs1 YUYUTENIeW 0 cepuu

Jluausg YMK T'. . Makumea. ®uszuka 10-11 knacc. CoopHuk JlemumaoBoit

M.IO. dusuka, Ox3amensl, EI'D, OI'D, 11 xiacc.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bubmoreka nudpoBoro o6pazoBaTeIbHOTO KOHTEHTA.
https://m.edsoo.ru/7f41bf72

https://videouroki.net

https://resh.edu.ru



