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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uMKe Ha YpPOBHE CpeaHETro o0mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHH U TpeOOBaHMU K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBarenbHOll mporpammsbl, npeactaBieHHbXx B OI'OC COO, a
Takke ¢ yu€toM denepaibHOl padoueit mporpamMmbl BocnuTanus u Konnenimu
npenoiaBanms yueOoHoro mpeamera « @usnkay B 00pa30BaTEIbHBIX OPTaHU3AIUIX
Poccuiickoii ~ ®epepanuu,  pealM3ylOIIMX  OCHOBHBIE  0Opa3oBaTelbHBIC
IPOrPAMMBI.

[Iporpamma no ¢usuke onpeaessieT 00s3aTeIbHOE MPEAMETHOE COJIEpKAHUE,
yCTaHaBIMBACT PEKOMEHIYEMYIO TOCIICIOBATEILHOCTh U3YUYCHHS TEM U Pa3/ieiioB
y4eOHOTO MpeaMeTra C Y4ETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3EH,
JOTUKM Yy4eOHOro Tpollecca, BO3PACTHBIX OCOOEHHOCTEH  O0O0y4aromuxcsl.
[Iporpamma mo Qusnke Aa€T TPEACTABICHHE O IENSIX, COACP)KaHWUU, OOIICH
CTpaterud OOy4YeHHs, BOCIUTAHUS M Pa3BUTHSA OOYYaAIOIIHUXCS CPEICTBAMH
yueOHoro npeamera « Pu3nkay Ha yriyoJI€HHOM ypOBHE.

N3yuenne kypca (u3uku yriyOoJEHHOTO YpOBHS IMO3BOJISIET pPEaTnu30BaTh
3ajau poeCCUOHATILHOW OpUEHTAIMU, HAMPABJICHO HA CO3JaHUE YCIOBUM IS
MIPOSIBJIICHUSI CBOMX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
oOydJaronumcsi, KOTOpble HEOOXOAMMBI [JIsi TPOJOJDKEHHMs OOpa3oBaHUS B
OpraHu3aIusIX po¢eCCHOHAILHOTO oOpa3oBaHUs o Pa3IMYHBIM
(U3UKOTEXHUUECKIM M HH)KCHEPHBIM CTICITHATBHOCTSIM.

B mnporpamme 1o (u3MKe ONpEACNSIOTCA IUIAHUPYEMbIe pe3yiIbTaThl
OCBOCHHS Kypca (DU3UKH Ha YPOBHE CPEHEro 00I1Iero o0pa3oBaHus: JUIHOCTHEIE,
MeTarpeMETHbBIE, peAMETHBIC (Ha yrayOonéHHOM YPOBHE).
HaydHOoMeTOo10/10THYeCKON OCHOBOM /TSl pa3paboTKu TpeOOBaHUM K TUYHOCTHBIM,
METANpPEeIMETHBIM M TPEAMETHBIM pPE3yJIbTaTaM OOYYalolUXCs, OCBOWBIIUX
mporpamMmy 1o (¢uU3NKE Ha YpPOBHE cpeaHero oOmero o0pa3oBaHHsS Ha
yriyONE€HHOM ypOBHE, SIBIISIETCS CUCTEMHO-ICSTEIbHOCTHBIN MOIXO/.

[Iporpamma no gpu3MKe BKIIIOYAET:

MJIaHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (PU3UKH Ha yriayOa€HHOM
YpOBHE, B TOM YHCJIC PEAMETHBIE PE3YyIbTaThI IO TOAaM O0YUICHHUS;CONCPKAHUE
yueOHoro npeaMera «Pu3nkay 1no rogamMm oOy4eHHUsl.

[Iporpamma 1o ¢u3nke HMeeT NPUMEPHBIA XapakTep U MOXET ObITh
WCIIOJTh30BaHA YUUTEIIMU (DU3UKH JJIsI COCTABIICHUS CBOUX PAO0OYHX MPOTPaMM.



[Iporpamma no gusnke HE CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YUUTEIICH U
MPEIOCTABISICT BO3MOXXHOCTH UL  peajv3allid  Pa3JIMYHBIX METOAUYECKHUX
MOJXOJ0B K TMPEnoJaBaHUI0 (PU3UKU Ha yriayOJ€HHOM YpOBHE TPU YCIOBHH
COXpaHEHMS 00s13aTEIbHOM YaCcTH COJIEpKaHUS Kypca.

dusznka kKak Hayka o Haubojee OOIIMX 3aKOHAX MPUPOIbI, BBICTyIAs B
KauecTBe y4eOHOro mpeaMeTa B IITKOJIE, BHOCUT CYIICCTBEHHBIM BKJIAJl B CUCTEMY
3HaHUU 00 okpyskaromeM mMupe. [1IkonbHbIN Kypc PU3UKH — CHCTEMOO0OPa3yIoIuit
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MTOCKOIBKY (PU3MUECKHE 3aKOHBI
JieKaT B OCHOBE IIPOIECCOB U SBJICHUH, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
bu3udeckorr reorpadueir u actpoHomueid. Mcmonbp3oBaHME W aKTHBHOE
NpUMEHEHUE (U3NYECKUX 3HAHUN OMNpPEeNeNIUIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPaHCIOpTa, OCBOCHUS
KOCMOCAa, MOJIyYEHHUSI HOBBIX MAaTEpUaJIOB C 3aJaHHBIMU CBOWCTBamu. M3yueHue
(Gu3MKK BHOCUT OCHOBHOM BKJIaJ B (OpMUpOBaHHE €CTECTBEHHO-HAYYHOMU
KapTHUHBI MuUpa oOyyaroimierocs, B (OpMUpPOBAHHE YMEHHUN MPUMEHSITh HAay4YHBII
METO/] TIO3HAHUS TIPU BHITIOJTHEHUN UMM YYEOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca ¢pu3nku Ha YpoBHE CpeIHEro 00Iero o0pa3oBaHus MOJ0KEH
AL U, KOTOPbIE MOYKHO PacCMaTpPUBATh KaK IPUHIUITBI €70 TOCTPOEHUS.

Hoesa wuenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEPILIEHHBIM, OH COJICPKUT MaTepuall U3 BCEX pa3iesioB (GU3HMKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DH3HUKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBUM C HEWl Matepuan Kypca (U3UKU
o0beMHEH BOKpPYr GU3WMYECKHUX Teopwil. Bemymmm B Kypce  SBISETCS
dbopMupoBaHrEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIISCTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanusi OpeanoyaraeT MCIOIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukn ¢ pa3BUTHEM O0OIIECTBAa, a TakKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMHU M 3KOJOTHYECKUMHU MTPOOIEMaAMH.

Hoen npuknaonoii nanpasenennocmu. Kypc Gusuku yriyOi€HHOTO YpOBHS
IIPEAIOoIaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHMYECKHUX
IIPUJIOKEHU H3YyYEHHBIX TEOpUM M 3akOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
ypOBHE OOLIMX MpPEACTABICHUN M COBPEMEHHbIE TEXHUYECKHE YCTPOWCTBA, U
TE€XHOJIOTUU.

Hoen IKoocuzauuu pecaln3yecTcCsa IOoCPCACTBOM BBCACHHUA JJICMCHTOB
COACPIKaHMA, HOCBHH_IéHHI)IX 9KOJIOTHYC€CKHUM Hp06HeMaM COBPEMCHHOCTH,



KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke OOCYXIEHUs
po0JIeM pallioOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€3011acHOCTH.

OcBoeHnue coziepkaHusl MPOrpaMMBbI IO (HU3UKE JOHKHO OBITH TOCTPOSHO Ha
MPUHIIUIIAX CUCTEMHO-AEATeIbHOCTHOTO noaxoAa. st ¢pusuku peanusarusi 3Tux
MPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJb30BAaHUHM CAMOCTOSITEIBHOIO IKCIIEPUMEHTA KakK
MOCTOSIHHO JieHcTByIolero ¢akropa ydeOHOro mporecca. s yriyOi€HHOro
YpOBHS — 3TO CHCTEMa CaMOCTOSTEIHHOTO YUYEHHUYECKOTO JKCIEPUMEHTA,
BKJIIOUAIOIIETO (PPOHTAJIBHBIE YUYEHHUYECKHE OMbBITHI TpPU HM3YYEHUU HOBOTO
MaTepuaia, JabopaTopHble paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
JIBa crioco0a peam3aiy Gu3nuecKoro npakTukyma. B nmepBom ciydae mpakTUKyM
npoBoauTcs 6o B koHue 10 m 11 kmaccos, OO mociie MEPBOrO U BTOPOTO
MOJIYTrOAUN B KaXKIOM U3 ITUX KiaccoB. BTopoil cnocod — 3To uHTEerpanus padbot
IPAaKTUKyMa B CHCTEMY Ja0OpAaTOPHBIX pabOT, KOTOPHIE MPOBOJISATCS B IpOLECCE
uzydeHus: pazznena (temsl). [Ipu 3ToM moj paboTamu MpakTHUKymMa MOHUMAETCA
CaMOCTOSITENIbHOE ~ MCCIIEIOBaHHE, KOTOPOE TIPOBOJAUTCA 1O PYKOBOJICTBY
CBEPHYTOr0, 0000IMIEHHOTO BUAA 0€3 MOIIaroBOM HHCTPYKIIUH.

B nporpamme mno (¢usMke cucTeMa YUYEHHYECKOTO HKCIEPUMEHTA,
1abopaTOpHBIX padOT W MpaKTHKyMma MpeACTaBiIeHa €AUHBIM TepeuHeM. Brioop
TEMATUKU IS 3TUX BUAOB YYCHHUECKUX MPAKTHUECKUX pPabOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEeIHLHOTO MPOIEcca UCXO U3 0COOEHHOCTEH MOYypPOUHOTO
IUTAaHUPOBAaHUS W OCHalleHus kaOuHera ¢usuku. [Ipu 3TOM oOecreunBaeTcs
OBJIAJICHHE OOYy4YaIOIMMMHUCS YMEHUSMU TMPOBOAUTH TIPSIMbIE U KOCBEHHBIC
W3MEPEHUS, MCCIEAOBAHUS 3aBHUCUMOCTEH (PU3MYECKMX BEJIMYMH U TIOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbioe BHUMaHUE yeIseTCsl PEIICHUIO pACUETHRIX U KaUeCTBEHHBIX 3a]1a4.
[Tpu sTOM M1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3a/1a4¥ C SIBHO 3aJaHHOM
M HESBHO 33JJaHHOW (PU3NIECKON MOJIENBI0, TTO3BOJISIONINE MPUMEHITh U3YUYCHHBIC
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OIHOTO pa3jena Kypca, TaKk U HHTETPUPYS
MpUMEHEHNWE 3HAaHUM W3 pasHbIX pa3fenoB. [[ns KauyecTBEHHBIX 3ajad
NPUOPUTETOM SABIISAIOTCA 3aJaHUsl Ha OOBSICHEHHE/TIpEACKa3aHuEe MPOTEKaHUS
(¢u3NUecKuX SIBJICHUN U MPOLECCOB B OKPYXAIOILIEH KU3HU, TpeOyrolme BbIOOpa
du3nIeCKO MOACTH ISl CUTYaIluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmu @I'OC COO k MaTepHaIbHOTEXHUYECKOMY
o0ecrnedeHnIo y4eOHOro mporecca Kypce GU3MKu yriyOa&éHHOro YpOBHS Ha YPOBHE
cpenHero ooémero o0pa3oBaHMA AOKEH HM3y4daThCS B YCIOBHUSIX MPEIMETHOTO
kabuHera. B kaOunere ¢Gu3uMKu JODKHO OBITH HEOOXOAMMOE JabopaTopHOE
o0OpyJIOBaHME Ui BBIIOJHEHHS YKa3aHHBIX B IporpamMme 10  (QU3HKE



YUYEHHUYECKHUX OIbITOB, JIA0OPATOPHBIX pabOT U pabOT NPAKTUKyMa, a TaKXKe
JIEMOHCTPALIMOHHOE 000pYyI0BaHHE.

JlemoHCTpanmonHoe oOopynoBanue (GopMupyercs B COOTBETCTBHUU C
MPUHITUIIOM MUHHUMAJIBHOH JOCTAaTOYHOCTH MW  O00ECTeUMBAacT IOCTAHOBKY
NEPEUUCIICHHBIX B MporpaMMe 1o (U3MKE KIIOUEBBIX JEMOHCTPALMM IS
UCCJICIOBAHUST  M3Y4YaeMbIX  SIBIEHUW M  MPOIECCOB, OMIMPUYECKUX H
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHM.

JlabopatopHoe 00OpyJIOBaHWE [JII YYEHUYECKHX MPAKTUYECKUX pPadboT
dbopmupyeTcsi B BUJE TEMATUYECKUX KOMIUIEKTOB M OOECIEUYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JByX oOydJarommuxcs. TeMaTudeckue KOMIUICKTHI
1a00paToOpHOrO 000PYAOBaHUS JOJDKHBI OBITH IMOCTPOCHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHWN AHAJIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JTabOpaTOpuil.

OCHOBHBIMH ~ TIEJISIMM ~ U3y4YeHHsT (U3UKA B  o0meM oOpa3oBaHUU
SBJISTFOTCS: pOpMUpOBaHUE MHTEpECAa W CTPEMJICHUS OOYyYaroONuXcsl K HAyIHOMY
W3YYCHUIO TIPUPOABI, pa3BUTHE WX HWHTCIUICKTYalIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM;pa3BUTHE TPEACTABICHU O HAyYHOM METOJE TIIO3HAHUS W
dbopmupoBaHue
HCCJICIOBATEIICKOTO OTHOIICHUS K OKPYXKAIOIINM  SIBJICHUAM;(OpMUpOBaHHE

HAy4YHOTO MHPOBO33PEHHUS KaK PE3ysIbTaTa H3y4YCHUSI OCHOB
CTpPOEHHUA MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3HUKU;(HOPMUPOBAHNE YMEHHI

OOBSCHSTH SIBJICHUS C UCTIOJIB30BAHUEM (PU3UYECKHUX
3HAHWM ¥ HAYYHBIX JOKa3aTeIbCTB;OopMUpOBaHUE MPEICTABICHUN O poJid (PU3UKH

JUTSI pa3BUTHS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE peACTaBICHUN 0 BO3MOXKHBIX cdepax Oymyten
MpOo(ECCUOHATILHON ~ JEATEIbHOCTH, CBSI3aHHBIX C (U3UKOH, TOATOTOBKA K
JanbHEHIIIEMy 00YYCHHUIO B 3TOM HAlpaBIICHUH.

JlocTKkeHHEe ATUX TIeNIe 0O0CCIICUMBACTCS PEIICHHEM CIICIYIONINX 3a1ad B
mpoiecce  HW3ydeHWsT Kypca  (GU3MKM HAa  YPOBHE  CPEOHEro  OOIIero
o0pa3oBaHUS:IPUOOpPETEHHE  CUCTEMBl 3HAHUKM 00 0o0muXx  (HU3NYSCKHUX
3aKOHOMEPHOCTSX, 3aKOHaxX, TCOPHUAX, BKIIOYAS MEXAaHHKY, MOJEKYIIPHYIO
bu3mKy, AICKTPOINHAMHUKY, KBaHTOBYIO [1)716371:9% U AIIEMEHTBI
actpodu3ukm;hopMUpPOBAHNE YMEHUW TPUMEHITh TEOPETUUYECKHE 3HAHWS IS
0o0OBbsCHEHMSI (PU3WUYECKHUX SIBJICHUNA B TPUPONC W ISl MPUHATHS MPAKTHICCKUX
pElIeHI B MOBCEIHEBHON KU3HU;0CBOCHHE CITIOCOOOB PEIICHMS PA3IMYHbIX 33724
C SIBHO 3aJaHHOU



¢du3nueckoil MOJEINbI0, 3a/]ad, MOJPa3yMEBAIOIIUX CAMOCTOATEIBLHOE CO3/IaHue
¢u3nueckoil MOJENM, aJeKBATHOM YCJIOBHUSIM 3ajlayd, B TOM YHCIE 3aJla4y
WHXEHEPHOTO XapaKTepa;lmoHuMaHne (PU3NIECKUX OCHOB U MPHUHITUIIOB JICHCTBUS
TEXHUYIECKUX

YCTPONCTB W TEXHOJIOTMYECKUX IMPOIECCOB, HX BIMSHUS Ha OKPYKAIOUIYIO
Cpely;OBJaICHUEe METOJJaMUd CaMOCTOSITEIbBHOTO TUIAHUPOBAHUS U TMPOBEACHUS
Gu3NYeCKNX OKCIEPUMEHTOB, aHaIW3a W HWHTEpPIpEeTanuu  uHpopMaiuy,
OTpe/ieNieHUs] JOCTOBEPHOCTH TMOIYYEHHOTO pe3yJbTaTa;Co3/aHue YCIOBUHN s
Pa3BUTHS YMEHHM MPOEKTHO-UCCIIEI0OBATEIBCKOMH,

TBOPYECKOU JIEATENBHOCTH;

pa3BUTHE UHTEpeca K chepam npodeccuoHanbHON AESITEILHOCTH, CBSI3aHHOU
¢ GU3HKOIA.

B cootBerctBun ¢ TpedoBanusamu PI'OC COO yriayOn€HHBIM ypOBEHb
u3ydeHus ydeOHoro mpenmera «@Pu3mka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusl BbIOMpaeTcs OOYy4YalOIUMHKCS, IUIAHUPYIOUIUMU MPOJIOKEHHE
00pa3oBaHusI 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIs.

Ha uzyuenne usuku (yriayOnaEHHBIN ypOBEHb) HA YPOBHE CPEHEro 0OIIero
obpazoBanus orBoauTcs 340 yacon: B 10 knacce — 170 yacoB (5 4acoB B HEJEINIO),
B 11 xmacce — 170 yacoB (5 4acoB B HEZIEIIIO).

[Ipennaraemeiii B mporpamMMe 1o (u3uke mepedeHb JTabopaTOpHBIX U
MPAKTUYECKUX pabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb J€JIacT BBHIOOD
npoBeleHUusT J1abOpaTOpPHBIX PabOT M OMBITOB € YYETOM WHAMBUIYATbHBIX
0COOEHHOCTEN 00yUYaroIIMXCA.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. Hayuynblii MeTOA MO3HAHUS IPUPO/BI.

®dusuka — pyHIaMeHTalnbHas HayKa o npupojae. HayuHblil MeTo o3HaHUS U
METO/IbI UCCIIeNOBAaHUS GU3NUYECKUX SBJICHUH.

DKCHEpUMEHT M TEOpHsl B Mpouecce Mo3HaHus npupoasl. Habmonenue u
HKCIIEPUMEHT B (pU3HKeE.

Cnocobbl u3MepeHus: (U3NYECKUX BEIWYUH (aHAJIOTOBbIE W IU(GPOBBIC
MU3MEPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TaTYUNKOBBIE CUCTEMBI).

[lorpemHocT  WM3MepeHH  QU3WYECKUX  BeIUMYMH  (a0COJIIOTHAs |
OTHOCHUTENbHA).

MonennpoBanue (pu3NUECKUX SBJICHUIN U MpoLeccoB (MaTepuaibHas TOUKA,
a0COJIIOTHO TBEPJIOE TEJIO, HJICANIbHAST >KUJKOCTh, HWJCAbHBIA Ta3, TOYCUHBIN
3apsan). ['unoresa. @uznyeckuil 3aK0H, TPAHULIBI €r0 TPUMEHUMOCTH. Du3nyeckas
TEOPHS.

Pons u Mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW HAYYHOU KapTUHBI
MUpa, B IPAKTUYECKOMN IE€ATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.

N3mepeHnne cuibl TOKa U HANPsHKEHUS B LEMH TOCTOSHHOTO TOKa MpU
MTOMOIIM aHAJIOTOBBIX U ITU(GPOBBIX U3MEPUTEIHHBIX TPHUOOPOB.

3HaKOMCTBO ¢ mudpoBoi jJadbopatopuen mo ¢usuke. [Ipumepsr n3zmepenus
(bU3UYECKUX BEJIMYUH MPU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pa3zngen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHrue. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Panunyc-BekTop MaTepualibHOW TOYKH, €ro MNPOEKIMH Ha OCH CHCTEMBI
KoOopauHaT. TpaekTopus.

Ilepemenienne, CKOpoCcTh (CpedHsisl CKOPOCTb, MTHOBEHHAass CKOPOCTh) U
YCKOPEHUE MATEpUaIbHOW TOYKH, UX IPOEKIMM HA OCHU CHUCTEMBbI KOOPJIMHAT.
CioxxeHue nepemMeneHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IMyTH MAaTEPUAIbHOW TOYKUA OT BPEMEHU U UX
rpaduKu.



CBoOonHOe maneHue. YCKOpEHHE CBOOOJHOTO MajieHus. J[BHKeHHe Tena,
OpOIIEHHOTO TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTb KOOPJMHAT, CKOPOCTH U
YCKOpPEHHUsI MaTepuaIbHONW TOUYKHA OT BPEMEHH U UX TpauKu.

KpuBonunennoe  nBwxeHue. JIBykeHWe  MaTepualbHOM  TOYKM IO
OKPYXKHOCTH. YTJOBas M JIMHEWHas ckopocTh. llepron m yvacrora oOpalieHwus.
[lenTpocTpeMurensHoe (HOpMalbHOE), KacaTelbHOE (TAaHTCHIIMAIBHOE) U TIOJIHOE
YCKOPEHNE MAaTEPUAIIBHON TOUYKH.

TexHu4yeckue yCTpoMCTBa U TEXHOJOTUYECKUE IPOLECCHI: CITUIOMETP,
NBW)KECHUE CHApSAoOB, IEMHbIE,  IIeCTepEHYAThIE U pEMEHHBIE
nepeaadn, CKOPOCTHbIE JIU(PTHI.

Jlemoncmpayuu.

Mopnenp cucTeMbl OTCUYETA, WILTIOCTPALUs KMHEMATHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CnocoObl ucciaen0BaHusl IBHXKEHHM.

Nnnmroctpanus npeaeinbHoro nepexoia i U3MEpeHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpa3oBaHue ABMKEHUN C UCTIOIb30BAaHUEM MEXAaHU3MOB.

[TaneHue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OpOUIEHHOTO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTy pH IBHKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuEe TyTed, TPAEGKTOPUM, CKOPOCTEH ABUIKEHUSI OJHOTO U TOTO XKeE
Tela B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO ABUKEHHS C LIETBIO ONpPEEIEeHUsT MTHOBEHHOU
CKOpOCTH.

W3mepenne yCKOpeHUsl NpH MPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JIBH)KEHHH
110 HAKJIOHHOM IIJIOCKOCTH.

WccnegoBanue 3aBUCUMOCTH NYTH OT BpPEMEHHM NPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3smepenue YCKOPEHUSA CBOOOTHOTO aJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue 1U(PpoBOIi TabopaTopun).

W3ydyenne  nBWXKEHUS Tela, OPOIIEHHOTO TOPU30HTAJIBHO.
[IpoBepka runoTessl 0 MPSAMOK MPONOPLHOHAIBHOW 3aBUCUMOCTH MEXKIY
JNAJIbHOCTBIO MOJIETA U HAYAJIbHOW CKOPOCTBIO TEJNA.

N3ydenne IBMKEHUS Tena MO OKPYKHOCTH C TMOCTOSHHOM IO MOIYIIO
CKOPOCTBIO.



WccnegoBanue 3aBUCUMOCTH TTEpHOJIa 00palieHUs KOHUYECKOTO MasgTHUKA OT
€ro MapaMeTpoB.

Tema 2. /lunamuka.

IlepBbii 3akoH Hprorona. MHeprumanbHble cucteMbl OTcuéra. [IpwHIMIT
otHocuTenbHOCTH ["anmunes. HenHepuuaneHble cucTeMbl OTCYETa (OmpeneieHue,
IPUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropoii 3akoH HeroTOHA 17151 MaTepUaIbHON TOUYKH.

Tpertuit 3axkoH HproTOHA U151 MaTepUaAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TSITOTEHUA. OKBHUBAJIEHTHOCTh TPABUTALMOHHOW U
WHEPTHOU MacCBhlI.

Cuna TskecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJIHOTO MaJ€HUS OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT Treorpaduueckoi mupoThl. JIBUXKEHHE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kermepa. [lepBas kocmMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tenma, aBmxkymerocss ¢
YCKOPEHUEM.

Cuna tpenms. Cyxoe TpeHue. Cuiia TpEHHUsI CKOJIBXKEHHS W CUJia TPEHHS
nokos. Koadduuuent tpenus. Cuna CONPOTUBICHUS MNPU JBUKEHUU Tejla B
YKUAJIKOCTH WJIM ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHHS.

Hasnenue. ['mapocrarndeckoe nasiaenue. Cuiia Apxumena.

TexHU4ecKkne YCTPOWCTBA W TEXHOJOTMYECKUE MPOLECCHI: IMOJIIUIHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

HaOnronenue nBM>XEHUS Tel B MHEPIUAIBHBIX U HEMHEPLIHAIBHBIX CUCTEMAX
OTCYETA.

[IpuHIMIT OTHOCUTEIBLHOCTH.

Kauenne pnByx HOWIMHAPOB WM IIApOB Pa3HOM MAacChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLMATBLHONW CUCTEMbBI OTCUETA.

CpaBHeHHE  PaBHOJCWUCTBYIONIEH  NPUIOKEHHBIX K TeIy CWI C
MIPOM3BEICHUEM MAaCChI TEJIA HA €r0 YCKOPEHUE B MHEPIIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOBHMKAIOIINUX B pE3yJIbTATE B3aUMOJICHCTBUS TEIL.

HN3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM OABEME U TAJCHHH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMUKym.



N3mepenne paBHOJEHCTBYIONIEH CUII MPU JBUXKEHUU Opycka MO HAKJIOHHOW
MJIOCKOCTH.

IIpoBepka TUMOTE3bI O HE3ABUCUMOCTHM BPEMEHHM JBUXKEHUS Opycka Mo
HaKJIOHHOW MJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.

Uccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

N3ydenne NBUKEHUSI CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
NErKuii OJIOK.

N3mepenne kodduiineHTa TPEeHUsT MO BEIMYUHE YTIIOBOTO KoddhdummeHTa
3aBucuMocTd Fp(N).

Uccnenosanue ABMKEHUS OpycKa MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
K03 PUIIEHTOM TpEHUSI.

N3ydenune nBMKEHUS Ipy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOGcomotHO TBEpHoe Teno. IlocTymarenbHoe W BpaliaTeIbHOE IBUKEHUE
TBEPIOTO TeJla. MOMEHT CHUJIbI OTHOCUTENILHO OCHU BpailieHus. [1nedo cubl.
CroxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Temy. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHs TBEPAOTO TeA.

VYcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckre yCTpOWCTBA M TEXHOJOTHMYECKHME MPOLECCHl: KPOHIITENH,
CTPOUTENBHBIN KpaH, pelI€TyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot, npaKmuKym.

HccnenoBanue ycioBUM paBHOBECUS TBEPAOIO Tela, HUMEIOLIET0 OCh
BpALLECHHUS.

KoHncTpynpoBanue KpOHIITENHOB U paCUYET CUIT YIPYTOCTH.

N3ydenne ycTOM4nBOCTU TBEPAOTO TENA, UMEIOIIETO TUIOIAb ONIOPBI.

Tema 4. 3akonvl coxpaneHun 6 MexaHuxe.

Nmnynbee MaTepraibHOM TOYKH, CUCTEMBI MAaTEpUANIBHBIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUANIBHBIX TOUEK. Teopema O IBH>)KEHUU LIEHTPa Macc.

NMmyiibe CUIIBI M1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

MomMeHT ummynbca marepuanbHou Touku. [IpencraBineHue o coxpaHeHUH
MOMEHTA UMITyJIbCA B HEHTPAIBHBIX MOJIAX.



PaGota cunpl Ha MajloM W Ha KOHEYHOM IepemenieHuu. ['paduueckoe
pe/cTaBlieHue paboThl CUIIBIL.

MOIHOCTH CHUJIBI.

Kunetnueckass sHeprus marepuaibHOMl TOuykd. Teopema 00 HW3MEHEHHH
KUHETUYECKON YIHEPTUU MATEPUATIBHON TOUKHU.

[loTeHUManbHBIE W HEMOTEHUHAbHBIE CHIbL. [lOTeHIManbHAsE SHEPrusl.
[ToTeHnuanbHas 3HEprusi ynpyro aeGpopMUpPOBaHHON NpykuHbL. [loTeHIManbHAS
SHEpPrusi Tejaa B OJHOPOJHOM TpaBUTAMOHHOM mnoJie. [loTeHumanbHast >HEprus
Tejla B TPAaBUTAIMOHHOM I10JIE€ OJTHOPOJHOTO Iapa (BHYTpHU W BHE 1apa). Bropas
KOCMHUYECKast CKOPOCTh. TpeThss KOCMUUYECKAsI CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW SHEPTUU
CHUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

YpaBHeHue bepHyin 1 HOCAIBHOM KUIKOCTHM Kak CIIEJCTBUE 3aKOHA
COXpaHEHHsI MEXaHUYECKON IHEPIUMU.

TexHndeckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: JBUKEHUE PAKET,
BOJIOMET, KOMNEp, NPYKUHHBIM MHUCTOJIET, THUPOCKON, (PUIYpHOE KaTaHUE Ha
KOHbKaXx.

Jlemoncmpayuu.

3aKOH COXpaHEHUsI UMIYJIbCA.

PeakTuBHOE IBMKCHUE.

N3mepeHne MOIIHOCTH CHUJIBI.

N3MeHeHue sHeprun Telia Mpy COBEPIICHUH PaOOTHI.

B3auMHble mnpeBpalleHUs KMHETHUYECKOW W IMOTEHUMAIBHOM JHEPru IIpU
JNEUCTBUM HA TEJIO CUJIbI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu pu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPaKMUKym.

N3mepenne nmnyiibea Tea o TOpMO3HOMY IIyTH.

W3mepenue cuibl TITW, CKOPOCTH MOJIEIHM AJIEKTPOMOOWISI M MOUIHOCTH
CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

Hccnenoanne coXpaHeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBHM.

N3mepeHne KHHETUYECKON YHEPTUM TEJIA 110 TOPMO3ZHOMY Iy TH.

CpaBHeHHE U3MEHEHMSI MOTCHIIMATBLHOM SHEPTUH MPY>KUHBI ¢ PAOOTON CHIIBI
TPEHMUS.

Omnpenenenne pa®OThl CUJIBI TPEHUS IPU JABMXKEHUU Tela IO HAKJIOHHOM
IIJIOCKOCTH.

Pasznen 3. MousekyJisipHasi pu3MKa U TEPMOJAMHAMUKA.



Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcCHOBHBIE MOJOXKEHUS MOJEKyJIsipHO-KuHeTHUeckod Teopun (MKT), ux
onbiTHOEe oOocHoBanue. [uddys3us. bpoyHoBckoe aBuxkeHue. XapakTep
JNBW)KCHUST M B3aWMOJICHCTBUS YACTHIL] BEHIECTBA. MoJaenn CTPOEHHUS Ta30B,
KUAKOCTEN M TBEPABIX TEN M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ITHX
mozeneid. Macca u pasmepbl Moliekya (atromoB). KonudecTBo BermiecTBa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocodObl €€ u3mepenus. Illkama
teMreparyp Llenscus.

Mogenp uaeanbHOroO ra3a B MOJICKYJISIPHO-KMHETUYECKON TEOPUM: YACTULIBI
rasa JIBUKYTCSI XaOTHYECKH U HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHBl. YpaBHeHue MenneneeBa—Kianeiipona. AOcontoTHas
Temriepatypa (mwkaina temneparyp KenbBuna). 3akon [lansTona. M3ompouecchl B
UJCAJbHOM Tra3e C TIOCTOSIHHBIM KOJIMYECTBOM BemecTBa. ['paduueckoe
MIPEICTABICHUE U30IPOIIECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBsi3p MEXKIy JAaBIICHWEM U  CpPEIHEW KHHETUYECKOM  DHEpPrueu
MOCTYMATEIbHOTO TEIUIOBOTO JIBMJKEHHMSI MOJIEKYJI HACAIBHOIO Ta3a (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH HICATIBHOTO Ta3a).

CBsi3b a0COMIOTHOM TeMIIEPATyphbl TEPMOJIUHAMHYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW SHEPTUEH MMOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHudeckne YCTpPOWCTBA M TEXHOJOTHYECKHE TPOILECCHI: TEPMOMETD,
O0apomeTp, MoTy4eHHe HaHOMAaTEPHAJIOB.

Jlemoncmpayuu.

Mopenu nBUKEHHUs YaCTUL] BELLECTBA.

Mopens OpOyHOBCKOTO JBUKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Hubdy3ust KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MONEKYIIL.

Mojenu KpUCTAUINYECKUX PELIETOK.

HabGnronenue u vicciieroBaHuEe U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nadopamopusvie pabomul, nPAKMUKYM.

UccnegoBanne mporecca yCTaHOBJIEHHS TEIJIOBOIO PAaBHOBECUS IIPU
TeII000MeHEe MEXKy TOpsiUeH U XOJIOAHOM BOJIOM.

N3ydenne wu3oTepMuUyecKoro mpoiecca (PEeKOMEHIOBAaHO HCIOIb30BaAHUE
1 poBoit 1abopaTtopun).



N3yuenne nzoxopHoro npouecca.lzyuenue

M300apHOro Mmpoiiecca.

IIpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBHM st
TEpPMOJMHAMHUYECKOM CUCTEeMBbl. BHemHME 1 BHyTpeHHue napamerpsl. [lapameTpsl
TEPMOJNHAMHYECKON CUCTEMBI KaK CPEIHHME 3HAUYEHHS BEJIMYWH, OMUCHIBAKOIINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepMoauHamukd. (CaMONpOM3BOJIbHAA — peIaKCalus
TEPMOJUHAMHUYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mopens wuaeasbHOr0 ra3a B TEPMOJAMHAMUKE — CHUCTEMa YpaBHEHUM:
ypaBHeHHEe MenneneeBa—Knaneiipona u BbIpaKEHHE U1 BHYTPEHHEW JHEPTIUU.
VYcnoBrs MPUMEHUMOCTH 3TOW MOJENH: HU3Kas KOHLEHTPALMs YaCTHILl, BBICOKHE
TEMIIEpATyphl. BeIlpaxkeHue 11l BHYTPEHHEW SHEPIUHM OJHOATOMHOI'O HUJI€AJIBHOTO
rasa.

KBa3ucrarnueckue u HeCTaTHYECKUE MTPOLECCHI.

DOneMeHTapHas paboTa B TepMOJuHaAMUKe. Boruuciaenue paboTsl o rpaduky
npolecca Ha pV-aquarpamme.

Termonepenaua  kak  crmoco0  M3MEHEHUS ~ BHYTPEHHEW  DHEpruu
TEPMOAMHAMMUYECKON  cucTeMbl 0e3 coBepuieHus paboTel.  KonBekius,
TEIJIONPOBOIHOCTb, U3TyYEHHUE.

KomnuectBo Ttemnorel. TemmoéMKocTs Tena. YaenpHas M MOJSpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHUMe Maiiepa. YenbHas TeIuioTa CropaHus
ToruuBa. Pacuér kommuecTBa TEIJIOTHI mpu Teruionepenade. llonstue 006
aauabaTHOM IpoIiecce.

IlepBblii 3aKkOH TepMOIWHAMUKH. BHyTpeHHsss »sHeprus. KomnuectBo
TEIJIOTBI W paboTa Kak  Mepbl  HU3MEHEHUsS  BHYTPEHHEW  DHEPruu
TEPMOJUHAMHYECKON CUCTEMBI.

Bropoii 3akOH TEpMOAMHAMHUKHA JJII PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOAUHAMHYECKON CHUCTEMBI IPOXOIUT
eIMHCTBEHHAs aauadbara. AGCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOAMHAMHMKM JUIsi HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO TIepeiaTh TEIUIOTY OT 00Jiee XO0JIOJHOTO Teia K O6ojee HarperoMy 0e3
komriencanuu (Knaysuyc). HeoGpaTumMocTh NpUPOIHBIX MPOLIECCOB.

[Tpunuune! neictus TeruioBbix MamuH. KT,

Maxkcumanbnoe 3nauenue KIIJI. Lukn Kapho.



DKOJIOTUYECKUE aCHEKThl MCIIOJIb30BaHUs TEIUIOBBIX JBUTareneil. TermioBoe
3arpsA3HEHHUE OKPYXKAIOIIECH Cpebl.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTHYECKHE ITPOLIECCHI: XOJIOAUIIBHUK,
KOHAMIIMOHEP, AWU3ENbHBIM U KapOIOpaTOpHBIA JBHUraTeNld, MapoBas TypOuHa,
NOJIyYEHUE CBEPXHU3KUX TEMIIEPATYp, YTWIW3ALUS «TEIUIOBBIX» OTXOAOB C
UCIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3alKs OMOOPTaHUYECKOTO TOTUIMBA JJIs
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHH.

Jlemoncmpayuu.

N3MeHneHune TeMiiepaTypsl py a1nadaTHIeCKOM PACIIUPEHUH.
Bo3nymnoe orauso.

CpaBHeHUE yACIbHBIX TEIIOEMKOCTEHN BEILIECTB.

CnocoObl U3BMEHEHUS BHYTPEHHEN YHEPTUH.

HccnenoBanue aguadaTHOTO IIpoIiecca.

KomrniproTepHbie MOACIHN TEIJIOBBIX JBUTATEICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne yaenpHON TEIITOEMKOCTH.

HccnepoBanue nporecca OCTbIBAHUS BEIIECTBA.

HccnenoBanne aguadaTHOTO TIpoIiecca.

N3ydyeHne B3aMMOCBSA3M SHEPIrUU MEKMOJIEKYJISIPHOTO B3aWMOJAEUCTBUS U
TEMIEPATypPbl KUTICHHSI )KUKOCTEH.

Tema 3. Aepecammnvie cocmoanus eeuyecmea. Pazosvie nepexoowl.

[TapoobOpa3oBanue u KoHAcHcamus. lcmapeHue u KuIleHHE. Y AeiabHas
TEIJI0Ta MapooOpa3oBaHUsI.

Hacpliiennsie u HEHACBILLICHHbIE  TapHI. KauecTBennas
3aBUCUMOCTH TUIOTHOCTH U JIaBJICHUSI HACKHIIIICHHOTO Mapa OT TeMIIepaTyphbl, UX
HE3aBUCUMOCTh OT 00bEMA HACHITIICHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI
KUIIEHUS OT JABJICHUS B AKUJKOCTH.

BrnaxxaocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

Tépnoe Teno. Kpucrannmmueckne u aMopgHbie Tena. AHU30TPOIHUS CBONCTB
kpuctauioB. I[lmaBneHwe W KpuctauM3anus. YAedbHas TEIUIOTA TJIABJICHUS.
CyO6numarnusi.

Hedbopmanuu tBEpAOTO Tena. Pactskenue u cxartue. Caur. Moayns FOHra.
[Ipenen ynpyrux aegopmariuii.

TennoBoe paclIUpeHUue KUJIKOCTEH U TBEPIBIX Tel, OOBEMHOE W JIMHEHHOE
pacuipenre. AHrapMOHM3M TEIUJIOBBIX KOJ€OaHM YaCcTUIl BEIIECTBA KaK MPUYNHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (ha30BBIX MEPEX0IaAX.



VYpaBHeHue TermioBoro danaHca.

[ToBepxHocTtHOe HaTsKeHHE. KOA(p(UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanmmapasie sBrnenus. JlapieHue noj UCKPUBIEHHON NOBEPXHOCTHIO KUJIKOCTH.
®opmyna Jlamnaca.

TexHudeckne yCTpOWCTBA W TEXHOJIOTHMYECKUE MPOLECCHI:  KHUJKUE
KpUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiiCTBa HACBHIILICHHBIX TTAPOB.

Kunenue. Kurnenue npy noHM>X€HHOM TABJICHUM.

N3mepenue cuiibl MOBEPXHOCTHOIO HATSKEHUS.

ONBITHI C MBUIBHBIMY TUIEHKAMM.

CmauunBaHue.

Kanunnsapusie siBieHUsI.

Mojienn HEHBIOTOHOBCKOM KUIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAINTMYECKOTO BEILIECTBA.

Bunbl gedopmanmii.

Habnronenune manbix gedopmarimii.

Yuenuueckuit skcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

N3ydyeHne 3aKkOHOMEPHOCTEN MCIAPEHUSI ) KUIKOCTEM.

N3mepenue yaenbHON TEIIOTHI IUIABIICHUS JIbA.

N3ydenune CBOMCTB HACBIIEHHBIX MTApPOB.

N3mepenne aOCOMIOTHOW BJIAKHOCTH BO3AyXa M OIEHKA MAacChl MapoB B
ITOMEILICHUU.

N3mepenne koddduimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenue monyns FOura.

WccnegoBanue 3aBUCUMOCTM  JAepopMaldd  PEe3WHOBOTO oOpasua  oT
IIPUIIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHAMMKA.

Tema 1. dnexkmpuueckoe none.

OnexTpu3anys Tel U €€ MpOSBICHUA. JJEKTpUYecKud 3apsn. /[[Ba Buna
ANEKTPUYECKUX 3apsiioB. [IpOBONHUKHM, JHUAJIEKTPUKH U MOIYNPOBOJHUKHU.
DJIeMEHTapHbI  JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHHS JIIEKTPUYECKOTO
3apsaa.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsaasl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero neiicTere Ha 3JIEKTPUUYECKHUE 3aPSIbl.



Hanpsok€anocts  anekTpudeckoro  mojs.  IIpoOueiii  3apsa.  JluHuwm
HaIpPSHKEHHOCTH 3JIEKTPUIECKOTO MoJst. OQHOPOIHOE ANEKTPUUYECKOE MOJIE.

[IoTeHIMAIBHOCTB BJIEKTPOCTATUYECKOIO IMOJA. Pa3HOCTP mOTEHUIMAIOB U
HanpspkeHue. lloTeHuumanbHass 3HEpPrust 3apsga B DJIEKTPOCTATUYECKOM  IIOJIE.
[ToreHuman 3nekTpocTaTuueckoro nossi. CBs3b HANPSIKEHHOCTU TOJSI U Pa3HOCTH
MNOTEHIIMAIOB [IJISl DJIEKTPOCTATUYECKOro TMojis (Kak OJHOPOJHOTO, Tak H
HEOTHOPOJIHOTO).

[IpuHIMN Cynepno3uIuy SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOU cdepbl. [lone
PaBHOMEPHO 3apsKEHHOro 1o oO0béMy miapa. [lone paBHOMEpPHO 3apsKEHHOMH
OECKOHEYHOM TIOCKOCTH. KapTuHbI NWMHUN HAOpsDKEHHOCTH ATUX TMOJNEH U
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOJHUKH B AIIEKTPOCTATUYECKOM I0JIE. Y CJIOBUE PABHOBECUS 3aps0B.

JlndeKkTpuKu B AJIEKTPOCTATUYECKOM ToJe. Jusnexrpruyeckas
IIPOHUIIAEMOCTh BELIECTBA.

Konnencarop. OneKTpoEMKOCTh KOHJIEHCATOPA. DNEKTPOEMKOCTH IIJIOCKOIO
KOHJIEHCATOPA.

[TapannensHOe coenuHeHne KoHAeHcaTopoB. [locnenoBarenbHoEe coeAMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

JIBr>KeHHE 3apsKEHHOW YaCTUIBI B OJJHOPOJHOM BJIEKTPUUYECKOM IIOJIE.

TexHnyeckue ycTporucTBa U TEXHOJIOTHYECKUE MTPOLECCHI: AIEKTPOCKOIL,
ANEKTPOMETP, DIEKTPOCTATUUECKAs 3AIMTA, 3a3€MIICHHE JIEKTPONPUOOPOB,
KOHJIeHCATOphI, reHepatop Bau ae ['paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHIUII IEUCTBUSA DIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IUIACTHH.

Mogaensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpOoBOIHUKM B AIIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

YCTpONCTBO U IENCTBUE KOHAEHCATOPA MOCTOSHHON U TIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIAIN
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3IEKTPUIECKOTO MO 3apsHKEHHOTO KOHIEHCATOopa.

3apsiaiKa U pa3ps/ika KOHJIEHCATOpa YEPE3 PEUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, nPAKMUKYM.



OueHka cuil B3auMOJEHCTBUS 3apsSKEHHBIX TETT.

Ha6nronenue npeBpallieHust SJHEPTUH 3apsyKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
W3JIy4YCHUS CBETOIUOMA.

N3yuyeHne npoTekaHus TOKa B LENHU, COACPHKAIIECH KOHICHCATOP.

Pacmipenenenue pa3HOCTH MOTEHIINAJIOB (HampsiKEHUs ) npu
NOCJIEN0BATENBHOM COEIMHEHNN KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanunwlit 31eKmpuyecKuil mox.

Cuina toka. [TocTOsIHHBIN TOK.

VYcioBusi CymecTBOBAHUS TMOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. McTouHMKH
toka. Hanpsiokenue U u D1C é.

3akoH Oma 111 y4acTKa Lenu.

DIIEKTPUYECKOE COMPOTUBJIEHHUE. 3ABUCUMOCTD COMPOTUBIICHHS OJHOPOJIHOTO
MPOBOJIHUKA OT €ro JIMHbl W IUIONAAX ITOMEPEYHOrO CEYEHHUs. Y AEIbHOE
COITPOTHUBIIEHUE BELIECTBA.

[TocnenoBarenbHOE, TApAIEIbHOE, CMEIIAHHOE COETMHEHUE TIPOBOIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpuueckux menei. [IpaBmia Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH /xoyns—Jlenua.

MOUIHOCTh 3JEKTPUYECKOrO0 TOKa. TeroBas MOIIHOCTh, BbIAENsiEMas Ha
pe3ucrope.

OJIC ¥ BHYTpEHHEE CONPOTHUBJICHHE MCTOYHUMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) SJIEKTPpUUECKOM 11enu. MOITHOCTh UCTOYHUKA TOKA.
KopoTtkoe 3aMbikaHue.

KonneHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHuYeCKre YCTPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHL: aMIIepMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IIIEKTPUYECKOU IHEPTUU.

Jemoncmpayuu.

N3mepenne cuitbl TOKA U HANIPSKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKa OT HaNpPsDKEHUsA UL PE3UCTOpa,
JIaMITbl HAKaJIUBAHMS U CBETOAMOAA.

3aBUCHUMOCTh COIIPOTUBIICHHUS UIMHAPUYECKUX NPOBOJHHUKOB OT JJIMHBI,
IJIOIA/IN TTONIEPEYHOTO CEYEHUs M MaTepuaa.

HccnenoBanue 3aBUCHMOCTH CUIIBI TOKA OT COITPOTUBJIEHUS IIPU TOCTOSIHHOM
HaIIPSKCHUH.

IIpsimoe n3mepenne 3/1C. KopoTkoe 3aMbIKaHHE rajJbBaHUYECKOIO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

Crioco0sb1 coennHeHust ICTOYHUKOB Toka, DJIC barapeii.



HCCJ’IGI{OB&HI/IG Pa3HOCTH IMOTCHIHNAJIIOB MCK Y ITOJIFOCAMH HCTOYHHKA TOKaA OT
CHJIBI TOKa B IICIIN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnegoBaHue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3Mmepenne yaenpHOro COnpOTUBIIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCHUMOCTH CUJIbI TOKa OT HANPSDKEHUS IS JIAMIIbI
HaKaJINBaHUS.

VYBenuueHue npeaesia u3MepeHus amnepMerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

Nccnenoanue 3aBucumoctd D/]C ranbBaHUYECKOTO 3JIEMEHTA OT BPEMEHHM
IPY KOPOTKOM 3aMBIKAHHH.

HccnegoBanue pa3HOCTH MOTEHIMATIOB MEXKY MOJTOCAMH HCTOYHUKA TOKA OT
CUJIBI TOKA B LIEIIH.

HccenenoBanue 3aBUCHMOCTH TOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxku 6 pa3iuuHbIX cpeoax.

DOnekTpuyeckas MPOBOJUMOCTh  PA3JIMYHBIX  BEHIECTB.  DIJIEKTPOHHAas
MIPOBOJIMMOCTh TBEPABIX METAJIOB. 3aBUCHUMOCTb CONPOTUBIEHUS METAJUIOB OT
TemriepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomynpoBOIHUKH. CoOcTBeHHas u npuUMecHas POBOJUMOCTh
MoJynpoBoJHUKOB. CBoiicTBa p—N-niepexonaa. [lomynpoBoIHUKOBBIE TPUOOPBHI.

DONEKTPUYECKUA TOK B BJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs ITUCCOLUALMS.
OnekTponus. 3akoHsl Dapajies A 3IEKTPOIU3A.

DJIEKTpUUECKHI TOK B razax. CamMOCTOSITENIbHBIN M HECAMOCTOSATEIbHBIN
paspsaa. PaznuyHble TUIIBI CAMOCTOATENBHOIO paspsana. Moinus. [Timaszma.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: Ta30paspsiIiHbIe
JamIbl, 3JEKTPOHHO-Ty4eBass TpyOKa, MOIYIPOBOJAHUKOBBIE MPHOOPHI: THOL,
TpaH3ucTOp, (HOTOAUO, CBETONO/, TaIbBaHUKA, padUHUPOBAHUE MEH, BBIIJIABKA
AITOMUHUS, DIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB CONPOTHUBIIEHHS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbl nekTpoausa Papanes.

NckpoBoil pa3psa U IpOBOJAUMOCTb BO3yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.



Yuenuueckuit sxcnepumenm, nadopamopnvie padomut, RPAKMUKYM.

Hab6nronenue anekrposnusa.

N3mepenue 3apsiia 0AHOBAJIEHTHOTO HOHA.

WccnegoBanne  3aBUCHMOCTH  COINPOTHBIICHHS  TEPMOPE3UCTOpa  OT
TEeMIIepaTyphl.

CHsITHE BOJIbT-aMIIEPHON XapaKTEPUCTUKU AUOIA.

DuU3NYeCKU NPAKTUKYM.

Crioco0b1 n3MepeHust GU3MYECKUX BEIUYUH C MCIOIH30BAHUEM aHAOTOBBIX
1 UQPPOBBIX U3MEPUTEITHHBIX TPHOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHUN (U3NMUECKUX BEIUYHUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHHMM, MCCIEIOBAaHUA  3aBUCUMOCTEN
(u3NUecKMX BEIUYHMH, IPOBEpPKa MPEMJIOKEHHBIX TUNoTe3 (BbIOOp M3 pador,
OMMCAaHHBIX B  TEMATHYECKUX  pa3denax «YUYEHUYECKUH  HKCIIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

MexnpeaMeTHble CBS3M.

WN3yuenne kypca ¢usuku yrayoménHoro ypoBHs B 10 kiacce
OCYUIECTBJISIETCSL ¢ YUETOM COJAEPKATEIBHBIX MEXIPEIMETHBIX CBS3€H C Kypcamu
MaTEeMaTUKH, OMOJIOTHH, XUMHUU, T€OTpaPUH U TEXHOJIOTHH.

Mesrcnpeomemnvie NOHAMUA, CEA3AHHbBIE C USYUECHUEM MEM 0008 HAYYHO20
nOo3HaHuA: SIBJICHUE, HAY4YHBIM (akT, rumnoresa, (QpuU3nyeckas BEIMYMHA, 3aKOH,
TEeOpUsi, HAOIIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTEIbHBIE PUOOPHI, U POBast TabopaTOpHs.

Mamemamuka: penieHue cucTeMbl ypaBHeHMM. JluHeitHas QyHKIUA,
napaboia, runepoosia, ux rpaduku U cBoMcTBA. TpUroHOMETpUUYECKUE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIUHAT, CIIOKEHHUE BEKTOPOB.

buonozusa: Mmexannyeckoe JBMKEHUE B JKUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH JKHMBBIX OPraHU3MOB, TEIIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpelibl,
yTUIn3aluss OMOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIUIOBOM» H
AIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHUE U KAMMIIISIPHBIE SIBIICHUSI B IPUPOJIE,
AIEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJIE.

Xumus: JAUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHHC ATOMOB MW MOIJICKYII,
MOJIb BCHOICCTBA, MOJIIPHAA MaAcCCa, IIOJYYCHUC HAHOMATCPpUAJIOB, TCIJIOBLIC
CBOMCTBA TBépI[BIX TCII, )I(HI[KOCTeﬁ H 1a30B, JXUAKUC KPUCTAJIbI, 3JICKTPUICCKUC
CBOMCTBA MCTAJJIOB, DJICKTPOJUTHYCCKAA AUCCOLNUAls, raJlbBaAaHUKA, 3JICKTPOHHAA
MUKPOCKOIIHA.



TI'eocpagpusa: BnaxxHocTh BO3ayxa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3oBaHUE JIBKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CYXOro M IKMAKOTO TPEHHSI B TEXHUKE, CTAaTUYECKUE KOHCTPYKIIUHU
(KpOHILTENH, pemeéTyaTble KOHCTPYKIIMH), HCIOJb30BAHUE 3aKOHOB COXPaHEHHUS
MEXaHUKU B TEXHHUKE (THPOCKOIN, BOAOMET W JPYTU€), ABUTATE]b BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBOWM XOJIOAWJIbHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MAaTE€pUaloB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAaHOTEXHOJIOTUH, 3JIEKTPOCTAaTHUECKas 3alluTa, 3a3€MJIEHHE 3JIEKTPONpPUOOpOB,
ra3zopaspsaHble JIaMIIbl, TOJYIPOBOJAHUKOBbBIE IPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Pa3znen 4. DiaekTpoauHaMHKa.

Tema 4. Maznummnoe none.

B3auMogelicTBHE TOCTOSHHBIX MAarHUTOB W MNPOBOAHUKOB C TOKOM.
MaruntHoe mnone. BekTtop MarHuTHOW WHAyKIuW. lIpuHnun cynepnozunyun
MAarHUTHBIX NOJIEU. JINHUY MarHUTHOW MHIYKIIUH.

MarHutHoe 10JI€ MPOBOJHUKA C TOKOM (IIPSMOTO MPOBOJHUKA, KATYIIKA U
KpyroBoro BuTka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBJieHUE U MOAYJIb. JIBUKEHUE 3apsyKEHHOM YaCTHUIIbI
B OJHOPOJHOM MarHuTHOM MoJjie. Pa6oTa cuisl Jlopenia.

MarnautHoe nosie B Bemectse. DeppoMarHeTuky, rmapa- U J1MaMarHeTUKHU.

TexHuuecknue yCTPOMCTBA M TEXHOJOIMYECKUE TMPOLECCHl: IMPUMEHECHUE
MTOCTOSIHHBIX MarHMTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
AIEKTpOABUTATENb SIKOOU, YCKOPUTENH dJIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna  5guHMM  WMHOYKOMM ~ MarHUTHOTO  MOJISI  MOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KapTuHa nuHuiA MarHuTHOM MHIYKIIMY MOJIS JJIMHHOTO MPSIMOTO MTPOBOJHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHUKA, KATYIIIKH C TOKOM.

BzaumopernicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlevictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

HaGnronenue nBrm>xeHus Myyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[Tpunumn NEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTORIEKTPUYECKON CUCTEMBI.



Yuenuueckuii sxkcnepumenm, nabopamopnuie padomot, nPAKmMuKym.

HccnenoBanne MarHUTHOT'O MOJIS IIOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBoMCTB (heppOMarHeTHKOB.

HccnenoBanue nelcTBYS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amnepa.

N3ydenune 3aBUCUMOCTH CUIIBI AMIIEpa OT CUJIbI TOKA.

OnpeneneHrne MarHuTHOM MHAYKIIMK Ha OCHOBE MU3MEPEHUS CHIIbI AMIIEepa.

Tema 5. Inekmpomaznumnan uHOYKYuU.

SIBneHne 3EKTPOMariuTHOM UHAYKIMHU. [ I0TOK BEKTOpa MarHUTHOMU
naaykuuu. J/1C naaykumn. 3aKoH dJIEKTPOMArHUTHOW nHAYKmn Papanes.
Buxpesoe smektpuueckoe nose. Toku Dyko.

OJIC uHAYKOMU B NMPOBOJHUKE, JABIKYIIEMCS B OJHOPOJIHOM MAarHHUTHOM
moJie.

[Ipasuo Jlenua.

NuayktuBHOCTh. KaTyllika HHAYKTUBHOCTH B LIETIM TTOCTOSIHHOTO TOKA.
Ssnenue camonnaykuu. I1C caMOMHAYKINH.

DHeprusi MarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHUYeCKHe YCTPOMCTBA U TEXHOJIOTMUYECKHE MPOIECChl: WHIYKIIMOHHAs
Meyb, COJICHOU/I, 3alIUTa OT JICKTPU3AIMHU TEJ MPU JBUKECHUU B MAarHUTHOM TI0JIE
3eMIIn.

Jlemoncmpayuu.

Habmronenue ssBIeHUsI 3JIGKTPOMArHUTHON MHIYKITUH.

UccnenoBanune 3aBucumoctd IJIC HMHAYKIHUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO ITOTOKA.

IIpasuio Jlenua.

[Tanenuie MmarauTa B aIlOMUHUEBOM (MEeIHOMN) TpyOe.

SIBiIeHME CAaMOMHIYKIIUU.

Uccnenosanne 3aBucumoctu D/JC caMOMHAYKIIUH OT CKOPOCTH H3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomuol, nPAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenne MHIYKIIMU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sBI€HUS] CAMOUHAYKIIUH.

COopka MoJienu IEKTPOMAarHuTHOTO reHepaTopa.

Pa3nen 5. Kosebanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOO HEIE KOJICOAHUS.



I"apmonundeckue kosnebanus. KnHemaTnyeckoe M JUHAMHUYECKOE OIHMCAHHUE.
DHepreTuuecKoe ONMMCaHue (3aKOH COXpaHEHHsS MEXaHUYeCKOM sHepruu). BeiBoa
JTUHAMUYECKOTO OMUCAHUS TAPMOHMYECKNX KOJIEOAHUN M3 MX DHEPTeTHUECKOTO U
KHMHEMATHUYECKOIO OIHUCaHUS.

Amvmumtyna U (aza koneOanuid. CBsA3b aMIUIUTYIbI KOJICOAHUN HCXOIHOU
BEJIMYMHBI C aMIUTATYaMU KOJICOaHUM €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuon u yactota kosieOanmii. Ilepymoa MayibIX CBOOOJHBIX KOJIeOaHUM
MaremaTudyeckoro wmasatHuka. llepuon cBOOOAHBIX KoJIEOAHUM MPYKUHHOTO
MasiITHUKA.

[TonsaTue o 3aTyxarnmx Kojnedbanusx. BeinyxaeHHbIe Kojaebanus. PezonaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BUJ PE30HAHCHOW KPUBOM.
ABTOKOICOAHHS.

TexHu4eckne yCTpOMCTBA M TEXHOJIOTMUYECKHE MPOLECChl: METPOHOM, YaCHI,
KaydeJil, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3ammch K0jae0aTeIbHOTO IBKCHHUS.

Habmronenne He3aBUCHMOCTH MEpUOJia MaJIbIX KOJICOaHHM Irpy3a Ha HUTH OT
AMILUTATYIBI.

Uccnenosanue 3aryxarommx KojieOaHU 1 3aBUCUMOCTH MEPUOJIa CBOOOTHBIX
KOJI€0aHMI OT COMPOTUBIICHHUSI.

UccnenoBanue konebaHuii Trpy3a Ha MACCUBHOM TIPY)KHHE C LEJBIO
dbopMupoBaHus MPEICTABICHUN 00 UICAIBHOM MOJIENN TIPYKMHHOTO MasTHUKA.

3aK0H COXpaHEHUS SHEPTUH NIPU KOJICOAHUSIX TPy3a HA MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne mnepuoma CBOOOAHBIX KOJICOAHUN HUTSIHOTO U MPYKUHHOTO
MasITHUKOB.

N3yuenne 3aK0OHOB BIKEHUS TeJa B X0JIe KoyieOaHUii Ha yIPyTroM MOABECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B MPY>KHHHOM MAasITHHKE.

UccnenoBanue yObIBaHUS aMILTUTYAbI 3aTyXalOIIUX KOJICOAHUH.

UccnenoBanue BEIHYXACHHBIX KOJICOAHUIM.

Tema 2. dnekmpomazcnummnuple Konedanus.

Konebarenbnpiii  kKoHTYp. CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
unaeanbHOM KosebatenbHOM KoHType. Dopmyna Tomcona. CBS3pb aMIUTUTYIBI
3apszia KOHJEHCATOpa C aMIUTUTYI0M CUJIbI TOKA B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpaHEHUs PHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.



3aryxarommue AJIIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX/1cHHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHus.

IlepemeHHBIM TOK. MOIIHOCTh MNEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JCHCTBYyIOIIEE 3HAUYCHHWE CHJIbI TOKAa M HANpsKEHUS TMPU pasTudHol Qopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMAQIBHBIA NEPEMEHHBI TOK. Pe3ucTop, KOHAEHCATOP M KaTylIKa
UHAYKTUBHOCTH B LIENIM CHHYCOMJAJIBHOIO IEPEMEHHOIO TOKA. Pe30HAHC TOKOB.
Pe3onanc HanpskeHUN.

Wneanpupiii  Tpanchopmarop. I[lpousBonctBo, mnepenaya u noTpedieHUeE
AIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKM TMpU MPOU3BOJACTBE 3JeKTpodHepruu. KymnbTypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUH B MIOBCETHEBHOM KU3HHU.

TexHHYecKue yCTPOMCTBA M TEXHOJIOTMYECKHUE IPOLIECCHI: JIEKTPUUYECKHUM
3BOHOK, T€HEPATOp NEPEMEHHOTO TOKA, JUHUU JIEKTpoIepeIay.

Jemoncmpayuu.

CB0OOIHBIE IEKTPOMATrHUTHBIE KOJICOaHNS.

3aBUCHUMOCTD YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

I'enepaTop He3aTyXarOUUX AIEKTPOMArHUTHBIX KOJICOAHUH.

Mopeinb 31eKTPOMAarHuTHOTO TeHepaTopa.

BbIHYX/1I€HHbIE CUHYCOUIAIbHbIE KOJIEOaHUSI.

Pe3ucrtop, KaTymka MHAYKTUBHOCTHM W KOHAEHCATOpP B LENU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mMociaeAOBaTEIbHOM COEAMHEHUM PE3UCTOpPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpolCcTBO M IPUHITUI ICUCTBUS TpaHchopMmaTopa.

Mopeinb TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomot, npaKmMuKym.

N3yuenue tpanchopmaropa.

HccnenmoBanne MEpeMEHHOTO TOKa Yepe3 IMOCIEOBATEIbHO COCTUHEHHBIE
KOHJIEHCATOP, KaTYIIKy W PE3UCTOP.

HaGnronenue 35meKTpoMarHiTHOTO pe30HaHca.

HccnenoBanue pabOThl HICTOYHUKOB CBETA B IIETIH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmpoMazHUMHbBLE 60JIHbL.

MexaHn4yeckue BOJHBI, YCJIOBHsSI HMX pacnpocTpaHneHusi. [lomepeunbie u
MPOJIOJIbHBIC BOJHBL. [lepmonm, CKOPOCTh paclpoOCTpaHEHUS W JIJIMHA BOJIHEI.



CBoiicTBa MEXaHWYECKHX BOJIH: OTPaKE€HUE, MPEIOMIICHHE, UHTEpPPEpEeHIUs U
nudpaxims.

3Byk. CkopocTh 3ByKa. ' poMkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DJIEKTPOMAarHUTHBIC BOJHBI. Y CIOBUSI U3JIYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTaIus BEKTOPOB B 3JIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX BOJIH: OTpa)keHue,
peJIoMJICHUE, MOJISpU3als, UHTEPPEPEHIIUS U AUPPAKIHSL.

[IIxana 31eKTpOMarHUTHBIX BOJH. [IprMeHeHrEe AIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3U U TENIEBUICHUA. Pagnonokamusi.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuyeckne yCTpPOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE
MHCTPYMEHTBI, pajiap, paIuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus,
yIBTPa3ByKOBas IMArHOCTUKA B TEXHUKE U MEJIUIIMHE.

Jlemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mromieecst Te0 Kak UCTOYHHK 3BYKa.

3aBUCUMOCTh JJIMHBI BOJHBI OT YaCTOTHI KOJICOaHUH.

HaOnronenue oTpaskeHus U MPEJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IPUMEHEHHE.

HaOntonenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYIAOW U
4acTOTOM KOJeOaHUI.

UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
MpesIoMJICHUE, MOspU3anus, Tudpakius, UHTephepeHITUs.

OGHapyxeHue nHPppakpacHOro U yIbTPadrOIECTOBOTO U3ITYUEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3yuenue napamMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHEHOE pacnpOCTpaHEHHUE CBETA B OJHOPOAHOM cpexae. Jlyu cBera.
TouyeuyHbI HICTOYHHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OoTpakeHusi cBeTa. [locTpoenne m3o0pakeHUul B
miockoMm 3epkaie. Chepudeckue 3epkaa.



[IpenomiieHne cBeTa. 3aKOHbI IPEIOMIIEHHSI CBETA. AOCOIOTHBIN IMOKa3aTeb
npenomiieHus1. OTHOCUTENbHBIN MOKa3aTesb npesnomiieHus. [1ocTOSHCTBO YacTOTHI
CBE€Ta W COOTHOUIEHWE JJIMH BOJH IpPHU MEPEX0JE€ MOHOXPOMATHYECKOTO CBETA
gyepe3 IPaHuLly pa3zena JByX ONTHYECKUX CPE.

Xoa nydeit B mpusme. Jucnepcusi ceeta. ClOXKHBIM cocTaB 0elloro cBeTa.
LBer.

[TomHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroil MOJHOrO BHYTPEHHETO
OTPAKEHHUS.

CobOuparouie u paccewBaromve JMH3bl. ToHKas JuH3a. DOKycHOe
pacCTOSIHUE U ONTHYECKas CHUJla TOHKOM JHH3bI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOM c(epruyeckod JHH3bI OT €€ FeOMETPUU U OTHOCUTEIBHOTO
ITOKA3aTeIIs MPETOMIICHUS.

dopMyia TOHKOU JIMH3BL. Y BEJIMUECHUE, JaBAEMOE JIMH3O0M.

XoJ nyda, NPOLICALIETO JUH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IloctpoeHne wu300paXeHUH TOUYKHM M OTpe3Ka MpsSMOM B
cOOMpAKOIIMX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Pazpemiaromasi cnocobHocTh. ['11a3 kak onTu4eckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wurtepdepenius cBera. KorepeHTHbIE HMCTOUYHHKHU.
VYcaoBuss HaOMOIEHUS MAKCUMyMOB M MHHUMYMOB B HHTEp(EpPEHIIMOHHOM
KapTUHE OT JBYX KOIEpPEHTHBIX MCTOYHUKOB. [Ipumepspl Kiaccuueckux
UHTEP(PEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakinuonHas pemeTka. YcClIoBUE HaOIIOACHUS
[JIaBHBIX ~MAKCMMYMOB IIpM IIQJICHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHl: OYKH, JyIa,
MepucKoM, QoToarnmnapaT, MHUKPOCKOI, MPOCKIIMOHHBINA armapaT, MPOCBETICHHUE
OTITHKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

Hccnenosanne npesioMIIeHUs CBETA.

Hab6nroneHnue noHOro BHyTpEeHHETo oTpakeHusi. Mojienb CBETOBO/IA.

Uccnenoanue XO/la CBETOBBIX IYYKOB yepes
IJIOCKONApaJIENIbHYIO TUIACTUHY U IPU3MY.

HccnenoBanue cBOWCTB N300paKeHH B TMH3aAX.

Mopenn MUKpOCKOIa, TEJIECKOIA.



Habmronenue natepdepeHnm cBera.

Habmronenne iBeTOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxiuum ceera.

Nzydenne nudpakimOHHON pEIIETKH.

Ha6nronenue nudpakiinoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Ha6nronenue nonspusamnum cBeTa.

[IpumeHeHue MOISPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAMPSHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3Mmepenune nokazaress npeioMJICHUs CTEKIIa.

UccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUSA OT BellecTBa (Ha
MIpUMEPE KUJIKHUX JIHH3).

N3mepennie poKyCHOrO pacCTOSIHUSI pACCEUBAIOIIUX JIMH3.

[Toy4yeHnue n300paXkeHus: B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3BI.

[Tomy4yeHue n300pa>keHrs B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TeIeCKOMUYECKUX CUCTEM.

Ha6nronenue nudpakuuu, tHTEpPEpEeHINH U MOISPU3ALUU CBETA.

N3ydenue nosisipuzaliiu CBETa, OTPaKEHHOTO OT MOBEPXHOCTH JUAJICKTPHUKA.

N3yuenune uaTepPepeHINM JIa3epHOTO U3ITyUYCHUS Ha IBYX IIETISX.

Habmronenue nqucnepcun.

Habntonenue u ucciegoBanue TuPppakiiuOHHOTO CIEKTPA.

N3mepenune nnrMHbI CBETOBOWM BOJIHBI.

[Tomy4yeHue criekTpa M3My4eHUs] CBETOAMOJA MPHU MOMOIIM AUPPAKIIHMOHHOM
PELIETKH.

Pa3znen 6. OCHOBBI CIeUAJIBHON TEOPHUH OTHOCUTEILHOCTH.

['paHnubl  OPUMEHMMOCTH  KJIACCHMYECKOM  MexaHuku.  [locTymnarsl
CIIeMAIbHOU T€OPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. [IpeobpazoBanms Jlopenna.
YcnoBue npuduHHOCTU. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE
BPEMEHU U COKPAILCHUE JJIUHBI.

DHEprusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b MaccChl C SHEPTrUe U UMITYJILCOM PEJISITUBUCTCKOM YacCTHUIIBI. DHEPrusi
MTOKOSI.

TexHndeckne yCTPOMCTBA M TEXHOJOIMYECKUE MPOLECCHI: CHYTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3aPSKEHHBIX YaCTHLL.

VY4yeHnueckuit SKCIIepUMEHT, J1abOpaTOpHbIE PaOOTHI, MPAKTUKYM.



OnpeneneHre UMIyJIbca W JHEPrUM  PEIATUBUCTCKUX  yacTull (1O
doTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paszpen 7. KBanToBas ¢gusuka.

Tema 1. KopnycKynapno-601an060ii Oyaausm.

PaBHOBecHOE TerI0BOE U3TyYeHUE (M3TydeHUE a0COTIOTHO YEPHOTO TEINA).
3akoH cMemienus Buna. ['unoresa [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJILC (POTOHA.

dotorpdext. Ombrter A. I'. CronmeroBa. 3akoHbl doToddhdexra. YpaBHEHHE
Oiinmrerina st poroaddexra. «Kpacnas rpanuma» Gororddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIIGHME CBeTa Ha  aOCOJIIOTHO
MOTJIONIAIOIIYIO0 ¥ a0COJIIOTHO OTPaXkaIoIIyt0 MOBEPXHOCTH). OnbiThI I1. H.
Jlebenena.

BonnoBele cBoiicTBa yactul. Bonnsl ne bpouns. /{nrna BonHb! ae bpoiiis u
pa3Mepbl 00J1aCTH JIOKAJIU3aLUK JBUXKYIIEHCs YacTulibl. KoprmycKynsipHOBOJIHOBOM
nyanusM. Jludpakiys 3eKTpOHOB Ha KpUCTasuiax.

Cneunduka nuzmepeHuil B MUKpomupe. COOTHOIICHHSI HEONpeAeIEHHOCTEN
I'eiizendepra.

TexHuYeCcKre yCTPOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: CIIEKTPOMETP,
doTosnemMenT, (HOTONATYMK, TYHHEITBHBIM MUKPOCKOI, COJHEYHas OaTapes,
CBETOAMO/.

Hemoncmpauuu.

®oT03(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMHEro GpoTodddekra.

UccnenoBanne  3aBUCUMOCTH  CONPOTUBIICHUS  MOJIYNMPOBOJHUKOB  OT
OCBEIICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomul, npaKkmukKym.

HccnenoBanue dhoTope3ncropa.

N3mepenne mocrossaHOM [limanka Ha ocHOBe uccienoBanus Gorodddekra.

UccnenoBanue 3aBUCUMOCTU CUJTBI TOKA YEPE3 CBETOAMO] OT HAITPSKEHUS.

Tema 2. @usuka amoma.

OnbIThl 1O HMCCIEAOBAHUIO CTpoeHUsa artoma. [lmanerapHas mMojens aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsiouieHre (GOTOHOB MpHU MEPEXoe aroma
C OJTHOTO YPOBHs HEPTMU HA IPYTOM.

Buapl ciektpoB. CiekTp ypOBHEN I3HEPTUM aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYKJIEHHOE M3JIy4eHHe cBeTa. Jlazep.



TexHuyeckne ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHbBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mognens onbita Pesepdopa.

Habmoienne nuHeRvaThIX CeKTPOB.

Y CTpONCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Ornpenenenue QIMHBI BOJHBI JA36pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HaOnronenue nuHeRyaToro crekrpa.

HccnenoBanue criekTpa pa3peKeHHOTO aTOMAapHOTO BOJOPOJAa M U3MEPEHHE
noctossHHOM Pun6epra.

Tema 3. Du3uka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnas mozens sinpa ['eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M3oromsl.

PammoaktuBHOCTh.  Ajbda-pacnaj.  DJEKTPOHHBIA M HO3UTPOHHBIN
Oerapacnaj. 'aMmMa-u3inydyeHue.

3aKOH pPaAMOAKTUBHOIO pacmnafa. PaguoakTWBHBIE H30TOIBI B IPHUPOJIE.
CBolicTBa MOHHM3UPYIOLLIETO0 H3Iy4YeHUs. BiusHHE paguOaKTUBHOCTH Ha >KHUBBIC
opranusmbl. EctecTBeHHbIN QoH uznydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B siipe. SAnepHblie cuiibl. JledekT macchl sapa.

SAnepubie peakuuu. [enenue u cunres saep. Anepusie peakropsl. [Ipodiiembl
YIPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OJKOJIOTMYECKHE aCIEKThl pPa3BUTHUSA
SIEPHOU YHEPIETUKMU.

Mertoapl perucTpaluy U UCCIIEN0BAHUS YJIEMEHTAPHBIX YACTULI.

OyHIaMEHTAJIBHBIE B3aUMOJCUCTBUA. bapuOHBI, ME30HBI U JICITOHBI.
[IpencraBnenune o CtanmaptHoi Moaenu. KBapk-TiirooHHas MOAEIb aJpOHOB.

®usuka 3a npeaenamu CTtaHmaapTHOM moxaenu. T€mHas matepus U TEMHas
SHEPIusl.

EnnncTBO pmznueckoii KapTUHBI MUPA.

TexHnyeckue yCTpoMCTBa U TEXHOJOTMYECKUE MTPOLIECCHI: T03UMETP, KaMepa
BunbcoHa, siaepHbId  peakTop, TEPMOSAEpHBbIA peakTop, aroMHas Oomo0a,
MarHUTHO-PE30HaHCHAsi TOMOTrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

HccnenoBanue TpeKoB 4acTUI] (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paaoakTUBHOTO (POHA C UCIIOIB30BAaHUEM JI03UMETPA.

N3yuenue normoiieHus 0eTa-4acTUll aTFOMUHUEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Otamnbl pa3BUTHS acTpoHOMUU. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMUHU. [IpUMEHMMOCTh 3aKOHOB (HU3MKH i1 OOBSICHEHHS IPHUPOIBI
KOCMHUYECKNX OOBEKTOB.

Metoapl acTpOHOMUYECKHX ucciaeaoBannii. COBpPEMEHHBIE ONTHYECKHE
TEJICCKOIIBI, PAJMOTEICCKOIIBI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bunx 3Bé3mHoro Heba. Co3Be3aus, spKHE 3BE3MbI, IUTAHCTHI, WX BHUIAMNMOC
IBIDKEHHE.

CoiHeuHast cucrteMa.

Connue. ConHeuHast akTUBHOCTh. Microunuk sHeprun CoJiHIIa 1 3BE3.

3BE3/1bl, UX OCHOBHBIEC XapaKTEPUCTUKH. J[MarpaMma «CHEeKTPAIbHBIA KJIAcC —
CBETUMOCTBY». 3BE3/Ibl TJABHOM MOCIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» [JIs1 3BE3J TJIABHOM IMOCIIEIOBATEIbHOCTH. BHyTpeHHEE CTpoeHue
3BE3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIAECHNUU U 3Boironuu ConHua u
3BE31. DTambl >KU3HH 3BE3 .

Muieunsiii ITyte — Hama I'amaktuka. Ilonokenue u nuxenue CoJiHIIAa B
lNanaktuke. Tunel ranaktuk. Pagroranaktvky n kBasapsl. YEpHBIE OBIPHI B AIpax
rajakTUK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa66ia. Pazberanue ranakTuk.
Teopus bonpmoro B3pbeiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeméunbie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue navnwooenus.

HaOnronenust 3BE€31HOr0 HebOa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIs ONpEIeNIeHUs MOJ0KEeHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIC cO3Be3aus (CeBEepHOro MoJIyliapus U SIPKUE
3BE3ILI.

HaGmionenuss B Ttenmeckon JIyHbl, MjaHeT, TYMaHHOCTEH M 3BE3HBIX
CKOIUIEHUH.

Du3nYecKUui NPaKTUKYM.

CnocoObl u3mMepeHus: PU3NUECKUX BEJIUYMH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U [IUGPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOJIIOTHBIC U OTHOCUTEIBHBIC MOTPEITHOCTH U3MEPEHUN (U3MUECKUX BEIUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUM, HCCICIOBAaHUM  3aBUCUMOCTEHN
bu3MYECKNX BEJIWYMH, TPOBEPKa IPEAJIOKEHHBIX TUIoTe3 (BBIOOp W3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazdenax «YUYEHUYECKUH  HKCIEPUMEHT,
nabopaTopHbIE pabOTHI, TPAKTUKYM ).



O06o01maonee NOBTOPEeHHUE.

O0001IeHre U cUCTEMaTU3alks COAEpKaHUs pa3esioB Kypca «MexaHukay,
«MonekynspHas QU3UKa U TEPMOJUHAMUKAY, «DNEKTpoAUHAMUKa», «Konebanus
U BOJHBD, «OCHOBBI CHEIMATBFHOM TEOPUHM OTHOCUTENBbHOCTH», «KBaHTOBas
duznka», «IMeMEHTHl aCTPOHOMHUU U aCTPOPHUIUKIY.

Ponp ¢u3uku U acTpoHOMHMM B SKOHOMMYECKOH, TEXHOJOTHYECKOH,
COLIMAJIbHON M 3TUYECKOM cepax JesITEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKU
Y aCTPOHOMHUH B COBPEMEHHOW HAYYHOM KAPTHHE MMUPA, 3HAUEHUE OMMUCATEIIBLHOM,
CUCTEeMATU3HUPYIOMICH, OOBICHUTEIPHOW W MPOTHOCTUYECKOW  (YHKIIHIA
puznyeckoit Teopuu, poib HU3NUECKON Teopruu B (POPMHUPOBAHUM ITPEICTABICHUN
0 (Qu3nyecKol KapTUHE MUpPA, MECTO (U3NYECKON KapTUHBI MHUpa B OOIIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHUI O PUPOJIE.

Me:xknpeamMeTHble CBSI3U.

N3yuenne kypca ¢usukum yrimyonéHHoro ypoBHa B 11 kiacce
OCYILIECTBIISIETCS C YUYETOM COJIEPKATEIbHBIX MEKIIPEIMETHBIX CBS3E€HM ¢ Kypcamu
MaTEeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie NOHAMUA,CBAZAHHBIE C U3YYCHUEM MEMO008 HAYYHO20
nO3HAaHUA: SIBJICHUE, HAYYHBIM (akT, TUMNore3a, (uU3nyYeckas BEIMYMHA, 3aKOH,
TEOpHUsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJIEITUPOBAHKUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUM, U3MEpHUTENbHBIE TPUOOPHI, I poBast 1abopaTopus.

Mamemamuka: pelieHUE CHUCTEMbl YpPaBHEHUH. TpPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOPBI M MX NMPOEKIMU HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX GyHKIMA. [Ipu3Haku Mog00UsT TPEYrOJIbLHUKOB,
ompeseeHUe MIOMIAAN IITOCKUX GUTYp U 00BhEMA Tell.

buonozus: >nekTpuueckue SBICHUS B JKHBOW MPHUPOJE, KojeOaTelbHbIe
IBWKEHUSI B JKMUBOM NPUPOJAE, OKOJOTUYECKHE PHUCKHA TPU MOPOU3BOJCTBE
ANEKTPOIHEPTHH,  DJICKTPOMArHUTHOE  3arps3HEHUME  OKPYXKAIOLIEW  Cpenbl,
YJIbTPa3BYKOBAsl JUArHOCTUKAa B MEAULHHE, ONTHYECKUE SBJICHUS B KUBOU
IpUPOJIE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTANIMYECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIN3.

T'eocpaghua: wmarnuTHble TONIOCA 3€MJIM, 3aJIeKW MArHUTHBIX PYI,
doTochEMKA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, OJEKTPOMArHUTOB,
ANEKTpoJBUTATENDL SIKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, MHAYKIIMOHHAS TeYb,
JIMHUM JJIEKTPOIEpeaay, 3JIEKTPOABUIaATENb, paaap, PaIuONPUEMHHK, TEIEBU30D,
anteHHa, TtenedoH, CBU-meup, ynpTpa3ByKoBasi IHAarHOCTHKA B TEXHUKE,



HpOGKHI/IOHHblﬁ alapar, BOJIOKOHHAasA OIITHUKA, COJIHCUHAsA 6aTapeﬂ, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SOHCPICTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOIT'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPASOBAHMAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Pe3yabTaTbIOCBOCHHUS ydeOHOro mnpeaMera «Dusznkar
JOJIKHBI OTPakaTh TOTOBHOCTH U CITIOCOOHOCTh 00YyYaroUuXcsi PyKOBOJICTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEW MO3MUIMEH JMYHOCTH, CHCTEMOH ILIEHHOCTHBIX
OpUEHTAllUl, TIO3UTUBHBIX BHYTPEHHUX  yO€XKIEHUH, COOTBETCTBYIOLIUX
TPaJAULIMOHHBIM LEHHOCTSIM POCCHUHCKOIO OOIIECTBA, PAaCIIMPEHUE >KU3HEHHOTO
ONbITa U ONBITA ACATEIBHOCTH B IPOLECCE PEATM3ALMH OCHOBHBIX HalpaBIICHUN
BOCIIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YaCTH:

rPaXKAAHCKOT0 BOCIIUTAHMSA:

* c(pOPMUPOBAHHOCTH IPAKTAHCKON MO3ULUU 00YHAIOIIErocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUHCKOI0 OOLIECTBA;

* IPUHATHE  TPAAUIMOHHBIX  OOIEYEIOBEYECKMX TyMaHUCTUYECKUX U
JEMOKPaTUYECKUX LICHHOCTEH;

* TOTOBHOCTh BECTU COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TPa)KIaHCKOrO
oOlecTBa, yd4JacTBOBaTh B  CaMOYMPAaBICHUM B  00pa3oBaTEIHHOU
OpraHu3alNy;

* YMEHUE B3aUMOJICHCTBOBATh C COLIMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBHUH C
X QYHKUMAMH U Ha3HAYCHUEM;

* TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPHOTHYECKOI0 BOCIIMTAHUS:
* cpOpMHUPOBAHHOCTh POCCUHCKOU TpaKIaHCKOU
UJEHTUYHOCTHU, NaTPUOTU3MA;

* ICHHOCTHOE OTHOUIEHWE K TIOCYIapCTBEHHBIM CHUMBOJAM, JdOCTHKEHUAM

POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

« c(pOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MTOBECHUS;

* CIIOCOOHOCTh OLIEHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHCIIE
B IEATEIBHOCTU YYEHOTO;

* 0CO3HAHKE JMYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMUMBOIO Oy IyIIero.

3CTETUYECKOT0 BOCIIUTAHMS:



* 3CTETUYECKOE OTHOIIIEHHE K MUPY, BKIIIOUas 3CTETUKY HAy4YHOT'O TBOPYECTBA,
npucyliero (pu3n4ecKoi Hayke.
TPY/AOBOI0 BOCIIUTAHMS:



O
MHTEpEC K Pa3IUYHbIM cdepaM MpodecCHOHATBHON AESITeTbHOCTH, B TOM
YUCJIE€ CBS3aHHBIM C (QU3MKOM W TEXHUKOH, yMEHHWE COBEpIIATh
OCO3HaHHBINA BRIOODP Oymymei mpodeccun 1 pean30BhIBaTh COOCTBEHHBIE
KU3HEHHBIC TITAHbI;
TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BaHUIO B 00JIACTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH.
IKOJIOTHYECKOT0 BOCITUTAHMS
« chOPMUPOBAHHOCTh JKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;
* [INIAHUPOBAHUE M OCYILIECTBICHUE JCHUCTBUM B OKPYXAIOUIECH Cpelle Ha
OCHOBE 3HAHUS IIEJICH YCTOMYMBOTO Pa3BUTHS YEIOBEUCCTBA;
* PAaCIIMPEHUE OMbITA JIEATEIBHOCTH SKOJOTUYECKONW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (prU3uKe.
HEHHOCTH HAYYHOTI'0 MO3HAHMS:
« chOpMUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;
*« OCO3HAHUE IIEHHOCTH HAy4YHOW JESTEIHHOCTH, TOTOBHOCTH B IpOIIECCe
U3y4eHus: (U3MKU OCYIIECTBIATH TMPOEKTHYI0O U HUCCIEIOBATEIBCKYIO
NEeSATETPHOCTh MHINBHUIYAIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeqbHBIC YHUBEPCAIbHBIC yUeOHbIe AeiicTBUsiba3zoBble
JIOrHYecKue AeHCTBUA:
* CAMOCTOSITENIBHO  (pOpMyIHpOBaTH W aKTyaJlM3UpOBaTh  MpoOjeMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
* ONIPENENATh LENIH JAESITEIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUH HX
JNOCTHKEHUS,
* BBISIBJISAITH  3aKOHOMEPHOCTH W IIPOTUBOPEYMS B PACCMaTpPUBAEMBIX
(Gu3NYECKUX SABICHUSX;
- pazpalaThiBaTh IJIaH PELIEHUs NMPOOJEMBbl C yUETOM aHaIU3a MMEIOIIHUXCS
MaTepUAJIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;
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* BHOCUTb KOPPEKTHBBI B  JIEATEIBHOCTb, OLICHMBaTb COOTBETCTBUE
PEe3yJbTaTOB LEJISIM, OLIEHUBATH PUCKHU MOCIEACTBAN IESITENBHOCTH;

« KOOpAUHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX  PEATBHOTO,
BUPTYaJIbHOT'O U KOMOWHHUPOBAHHOTO B3aUMOIEUCTBHUS;

* pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBble ucciienoBaTeJIbCKHeE AeiiCTBHA.
« BIAJICTh HAYYHON TEPMUHOJIOTHEH, KITFOYCBBIMHU TOHATHSIMH W METOJAMH
bu3nuecKol HayKu;

BJIaJIETh HaBBIKAMH YU€OHO-UCCIICAOBATEIHLCKON U MPOSKTHOM ESITEIIHHOCTH
B 00nactu (PU3MKHU, CIOCOOHOCTBHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MMOMCKY  METOJOB  pemieHus  3amad  (HU3UYECKOTO  COJCPKaHMS,
IIPUMEHECHHIO Pa3JIMUYHBIX METOO0B MO3HAHMUS;

BJIAJETh BHUAAMH JEATCIIBHOCTH TI0 TOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TPEOOPA30BAHKUIO U TPUMEHEHUIO B PA3TUYHBIX yUISOHBIX
CUTyallMsIX, B TOM YHCIIC MPU CO3JaHUM YYEOHBIX MPOEKTOB B 00JIaCTH
busuKy;

* BBIBJISITH TIPUUMHHO-CJICJICTBEHHBIE CBSI3M W aKTyaJu3MpOBaTh 3a/auvy,
BBIIBUTATh TUIOTE3y €€ PpEIIeHHs, HaxOIWTh apryMEHTHl IS
JI0KA3aTelIbCTBA CBOUX YTBEPXKICHUMW, 3a7aBaTh MapaMeTphl U KPHUTEPUU
pelIeHUS;

« AaHANTM3UPOBATh TIOJNYYEHHBIE B XOJI€ pEHICHUs 3a7a4yd pPe3yJIbTaThl,
KPUTHYCCKH OIICHMBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATh MU3MEHEHHE B
HOBBIX YCJIOBHSIX;

«CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0Opa30BaTEILHOMU
JeSTeTLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

- 1aBaTh OIEHKY HOBBIM CUTYaIlUsSIM, OIIEHUBATh MPHUOOPETEHHBIN OITBIT;

« yMETh TIEPECHOCHTHh 3HAHUA 10 (QU3NKE B MPAKTHYECKYI0 00IacTh
KU3ZHEICATCIIbHOCTH;

« YyMETh HHTETPUPOBATH 3HAHWUS U3 Pa3HBIX MPEAMETHBIX 00JacTeil;
OBBIIBUTaTh HOBBIC UJICH, IPEAJIaraTh OPUTHHAIBHBIC ITOJAXO0IbI U PEIICHNUS;
OCTaBUTH MPOOJIEMBI U 33J]a4H, AOMYCKAIONINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:
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* BJIaJICTh HAaBBIKAMU NOJyYeHUs] UHPOpMaluu PU3NYECKOTO COACPIKAHUS U3
HMCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBbHO OCYIIECTBIIATh TOUCK, aHAJIU3,
CHUCTEeMATHU3alMI0 M WHTEPIpETANi0 HHPOPMAIMN Pa3TUYHBIX BHUJOB H
(dopM npeacTaBieHus;

* OLICHUBATh JOCTOBEPHOCTh HH(POpMAIIUH;

* ICTIOJIB30BAaTh  CPEACTBA HMH(DOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM{ B  pEUNICHUUM  KOTHUTHBHBIX, = KOMMYHHUKAaTHUBHBIX H
OpPraHM3alMOHHBIX 3aJad C COOJII0JIEHuEM TpeOOBaHUM 3PrOHOMMUKH,
TEXHUKH O€30IaCHOCTH, TUTHMEHBI, PEeCypcocOepeKeHusi, IMPaBOBBIX MU
ATUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW O€3011aCHOCTH;

* CO3/1aBaTh TEKCThl (PM3MUECKOr0 COJEpkKaHUS B Pa3IU4YHBIX (popMmarax c
y4€éTOM Ha3HaueHuss HMHPOpMaUU M LEJIEBOM ayAuTOpUH, BbIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyAIU3ALUH.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:
OCYLIECTBIIATh oOlIeHne Ha  ypokax bu3uku u BO
BHE-YPOYHOU J€ATEIbHOCTH;
* pacro3HaBaTh PEANOCHUIKU KOH(DJIMKTHBIX ~ CHUTyaUUd W
CMSITYATh KOH(JIUKTHI;
Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAHHEM
A3BIKOBBIX CPEJ/ICTB;

* IOHUMATh U HUCIOJIb30BATh NPEUMYIECTBA KOMAaHAHON U MHIAMBHUIYAJIbHOU
paboTHI;

* BHIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX ACHCTBUU C y4ETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOT0 YJIE€HA KOJUIEKTHBA;

* IPUHUMATh LEJIM COBMECTHOM  JESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAWHHUPOBATH JECUCTBUA MO €€ TOCTUKEHUIO: COCTABJISATH TIaH JCUCTBUH,
pacupenensiaTh poiau ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYKJIaTh Pe3yJIbTaThl
COBMECTHOM paboThI;

* OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXXAOr0 y4YaCTHUKA KOMAaHIbl B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

- [IpeJIaraTb HOBBIE IIPOCKTHI, OLICHUBATh HACU C IO3ULUU HOBU3HBI,
OPUI'MHAJIBHOCTH, IIPAKTUYECKOU 3HAYUMOCTH;
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* OCYIIECTBIIATh TIO3UTUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITMATHBHBIM.

PeryisiTuBHBIE YHHBepcajJbHble yueOHble AeiicTBuaCaMoopranu3anms:

* CAMOCTOSITENIBHO OCYIIECTBIISATh [TO3HABATENBHYIO IEATENBHOCTh B 00JIaCTH
(U3MKK U aCTPOHOMHUH, BBISIBISITH MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBCHHEIC 3a/1a49H;

* CAMOCTOSITENIBHO COCTaBIJIATH IUIAH PEIICHHUS PACUETHBIX U KaYECTBEHHBIX
3aja4, IJIaH BBIIOJHEHUS MPAKTUYECKOM padoOThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHUM;

- 1aBaTh OLIEHKY HOBBIM CUTYalLlUsIM;

* pacCHIMPSATh PAMKH YYEOHOTO MpeMETa HA OCHOBE JIMYHBIX MPEIIOYTECHHI;

- IeJJaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha cedd
OTBETCTBEHHOCTb 32 PEIICHNUE;

* OLICHUBATh MPUOOPETEHHBIN OIBIT;

- CI0COOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO HSPYIULIMU B 001acTH
(U3MKK, TOCTOSHHO TMOBBIIIATh CBOM 00pa30BaTENIbHBIA W KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJJICKT:
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JaBaTh OIIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIHHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIQJICTh ~ HABBIKAMM  II03HABATEIbHOW  peQEKCMM KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTENBHBIX MPOILECCOB, UX PE3YJIbTATOB H
OCHOBAaHMIA;

* HCII0JIb30BaTh MPUEMBI PEQIIEKCUH JJIs1 OLIEHKU CUTYalliH, BEIOOpa BEPHOTO
pelIeHus;

* yMETh OILICHMBAThb PUCKH M CBOEBPEMEHHO IPUHMMATh DPELICHUS IO HX
CHIDKEHUIO;

* IPUHAMATh MOTHBBI W ApPTyMEHTHl JAPYTUX TPU aHAJIMW3E pPE3yJIbTaTOB
JESITeIbHOCTH;

* IPUHUMATD ce0s1, MIOHUMasi CBOU HEJOCTATKU U IOCTOMHCTBA;

* IPUHUMATh MOTHBBI W ApPTyMEHTHl JAPYTUX TPU aHAJIMW3€ pPE3yJbTaTOB
JESITeIbHOCTH;

» IPU3HABaTh CBOE MPaBO U MPABO APYTUX HA OIIUOKH.

B mponecce gocTMXKEHMSI JTMUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI 10
¢u3nke Uil ypOBHSA CpeaHero ooOmero oOpa3oBaHus y O0OydYaromuxcs

COBEPIICHCTBYETCS SMOIIMOHATBHBIH WHTCIIJICKT, IPE/IOJIar oI
c(hOpMHUPOBAHHOCTH:
* CAMOCO3HAHHS, BKJTIOYAIOIIECTO CIIOCOOHOCTh ~ IOHUMATh CBOE

AMOIIMOHAJIBHOE COCTOSIHUE, BHUJIETh HANpPABICHUS Pa3BUTHsSI COOCTBEHHOMU
AMOIIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

* CAMOPETYJIMPOBAHHUS, BKJIIOYAKOLIETO0 CaMOKOHTPOJIb, YMEHUE NPHUHHMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHME, CIOCOOHOCTH aJalTHPOBATBHCS K
AMOIIMOHAJIBHBIM M3MEHEHHSIM M TPOSIBISTh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

* BHYTPEHHEN MOTHMBALIMH, BKIIFOYAIOIIEH CTPEMIIEHNE K TOCTHXKEHHIO LIETU U
yCcHexy, ONTHUMHU3M, HWHHUIMATHBHOCTb, YMEHUE JEHCTBOBATh, UCXOIS W3
CBOMX BO3MOKHOCTEH;

* OMIIATUM, BKJIOYAIOIIEW  CHOCOOHOCTh  IMOHUMATh  SMOLIMOHAJIBHOE
COCTOSIHME JPYTuX, YUYWTHIBaTh €ro NpU OCYLIECTBICHHUU OOIIEHUS,
CIIOCOOHOCTh K COYYBCTBHIO M COTIEPEKNBAHUIO;

* COIMAJbHBIX  HABBIKOB, BKJIIOYAIONIMX  CIIOCOOHOCTh  BBICTPAMBATh
OTHOIIEHUS C JPYIMMM JIOAbMH, 3a00TUTHCS, MPOSIBISATH HUHTEPEC MU
paspemniaTh KOH(QIUKTHI.

IMPEIMETHBLIE PE3VYJIBTATDBI



K xonmy obOyuenuss B 10 knacce mipeAMETHBIC pe3yJabTaThl Ha YriIyOJIE€HHOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y 00YJAIONTUXCS YMECHHM .

NOHMMAaTh  poJib  (PU3UKHM B  OKOHOMHYECKOM, TEXHOJIOIMUYECKOM,
HKOJIOTMYECKOH, COLMANbHON U 3TUYECKON cepax AesTENbHOCTH YEJIOBEKA,
poJIb U MeCTO (PM3UKM B COBPEMEHHOW HAYyYHON KapTHHE MHpa, 3HAUCHHE
OIMCATEIBHOM, CUCTEMaTU3HUPYIOLIEH, O0OBSACHUTEILHON u
IOPOTHOCTUYECKONM  (QYHKUMH  (U3HYECKOM  TEOpUM —  MEXaHUKH,
MOJIEKYJIIPHOM (U3UKKM U TEPMOAMHAMHKH, pOJIb (PU3MUECKON TEOPUM B
(opMHpPOBaHNY MTPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUSI IPUMEHUMOCTH MOjeNel (U3NUeCKUX T U MPOIECCOB
(sBNIEHMI): WHEpIMaIbHAs CHCTEMa OTCYETa, a0COJIIOTHO TBEPIOE TEIO,
MarepualibHas TOUYKa, PAaBHOYCKOPEHHOE ABWKEHHE, CBOOOJHOE TMaJICHUE,
abcoyroTHO ympyras jaedopmaiys, abCOMIOTHO YIpPyroe M abCOIIOTHO
HEYNpYyroe CTOJIKHOBEHUS, MOJIEIM rasza, >KUAKOCTU M  TBEPAOTO
(KpUCTAITUYECKOT0) TeJla, UJICANIbHBIA Ta3, TOUYCUYHBIN 3apsiji, OJHOPOTHOE
ANEKTPUUECKOE TOJIE;

paznuyaTh ycnoBus (TpaHHIlbl, 00JIaCTH) TPUMEHUMOCTH (U3HUUECKUX
3aKOHOB, MOHUMATh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPAaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh M OOBACHATH MEXAHWYECKUE TIPOLIECChl U  SIBJICHUS,
UCIIOJIb3YSI OCHOBHBIC TMOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCHTEIbHOCTh
MEXaHUYECKOTO JBWKEHUS, (HOPMYJbI KUHEMATUKH PaBHOYCKOPEHHOTO
JIBIKEHUS, MpeoOpa3zoBanus [amuies 178 CKOPOCTH W MEpeMElIeHUs,
3aKkoHbl Hbl0TOHA, MPUHITUIT OTHOCUTENILHOCTH [ anuses, 3aKk0H BCEMUPHOTO
TATOTEHUS, 3aKOHbI COXPAHEHHS UMITYJIbCA U MEXAHUYECKOM SHEPTUU, CBS3b
pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW DHEPTUH, YCIOBUSI PABHOBECHUS
TBEPJIOrO Teja), MPU STOM MCIOJIH30BaTh MAaTEMaTHYECKOE BBIPaXKEHUE
3aKOHOB, YyKa3blBaTh YCJIOBUS TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB:
npeoOpa3oBanuii ["anuesi, BTOpOro M TPeThero 3akoHOB HbroTOHA, 3aKOHOB
COXpPAaHEHHUS MMITyJIbCAa M MEXAHUYECKOW HHEPTrHH, 3aKOHa BCEMHUPHOTO
TATOTEHUS,

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SBJICHUS, MCIOJIB3Ys
ocHoBHble TonokeHUsT MKT u  3akoHbl MONEKyJIsIpHOW (QU3UKU |
TEPMOJAMHAMHUKN  (CBSI3b  JIABJIEHUS HJICAIBHOTO Ta3a €O CpeaHen
KMHETUYECKOW DHEPrUeil TEIJIOBOTO [BWXKEHUA M KOHIIEHTpaUUenl €ero
MOJIEKYJ, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CpPEIHENM KHUHETHYECKON



SHEPruei TEIUIOBOTO JIBMKEHUS €r0 YacTHll, CBS3b JABJICHUSA HACAIBHOTO
rasza ¢ KOHUEHTpalKUeW MOJIEKYJI U €ro TEMIIEpaTypOu, ypaBHEHHE
MenpneneeBa—Kianelipona,  nepBbId 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXpaHEHUS FHEPTUHU B TEIJIOBBIX MPOIIECCaX ), IPU ITOM HCIIOJIb30BATh
MAaTEMATHYECKOE BBIPAKEHHUE 3AKOHOB, YKa3bIBATh YCIOBUSI IPUMEHUMOCTHU
ypaBHeHus: MeHnneneeBa—Knanelpona;
* AHAJTM3UPOBATH U OOBSICHATH JICKTPUUCCKHE SIBJICHUS, MCTIOJB3YsI OCHOBHBIC
MOJOKEHUSI U 3aKOHBl  DJIGKTPOJMHAMHUKHM  (3aKOH  COXpaHECHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kymona, NOTEHIHUAIBHOCTD
3JIEKTPOCTATUYECKOrO0 TIOJIS, MPUHIMII CYIEPHO3UIMU  DIEKTPUUECKUX
MOJIC, MPU 3TOM YyKa3blBas YCIOBHS NPUMEHUMOCTH 3akoHa KyiioHa, a
TAKK€ MPAKTUYECKU BAXKHBIC COOTHOIICHUSA: 3aKOHBI OMa JJIs1 y4acTKa Lenu
U JUIs 3aMKHYTOW 3JIEKTPUYECKOM 1enu, 3akoH Jlxoyis—Jlenna, mpasuna
Kupxroda, 3axonsr @apajest 17 2IEKTPOIN3a);
OMUCKHIBaTh (U3UYECKUE MPOIECCHl U SBJICHUS, HUCIOIb3YysS BEIUYUHBIL:

MEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, IaBJIICHUE, MOTCHI[MAJIbHASL YHEPTUsl, KHHETUYECKAsi YHEPIHUs,
MeXaHW4YecKasi dHeprus, padora CHIIBI, EHTPOCTPEMUTEIIBHOE YCKOPEHUE,
CUJla TSKECTH, CHUJIa YOPYTrOCTH, CHJIA TPEHUS, MOIIHOCTb, SHEPTUs
B3aUMOJICUCTBUS Tena ¢ 3eMiI€i BOIM3U €€ MOBEPXHOCTH, SHEPIUs YIPYrou
nedopManuy MPY>KUHBI, KOJIUYECTBO TEIIOTHI, a0COJIOTHAs TeMIieparypa
Tena, paboTta B TEPMOJAMHAMUKE, BHYTPCHHSS OHEPIrHS HJACATBHOTO
OJIHOATOMHOTO Ta3a, paboTa HACAIHHOTO Ta3a, OTHOCUTEIbHAS BIAXXHOCTh
Bo3ayxa, KII/J[ waeanbHOro TEMJIOBOTO ABUTATENISl; SJIEKTPUUYECKOE IOJIE,
HANPSDKEHHOCTD 3JIEKTPUYECKOTO TMOJIs, HANMPSXKEHHOCTh IOJSI TOYEYHOTO
3apsia WIM 3apsDKEHHOrO Iapa B BAKYyME€ M B JUDJICKTPUKE, NMOTCHIUAI
3JIEKTPOCTATUYECKOrO TMOJIsl, PAa3HOCTh MNOTEHUMAIOB, JJIEKTPOJBUKYIAs
CuJla, CUJla TOKA, HAMPSKEHUE, MOIIHOCTh TOKA, AJIEKTpUUYECKas €MKOCTh
IUIOCKOTO KOHJICHCATOpa, COIPOTHUBJICHUE y4acTka LCITH C
MOCJIEA0BATEIbHBIM ¥ MAPAJUICIIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS
3JIEKTPUYECKOTO MOJI KOHJICHCATOPa;

OOBSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3UUECKUX SIBICHHI: MEXaHUYECKOE
JIBWKEHUE, TEIUIOBOE JIBM)KEHHME YAcCTHUL BEIIECTBA, TEIUIOBOE PAaBHOBECHE,
OpOyHOBCKOE JABIKEHUE, TUPPy3usi, UciapeHne, KUTICHHEe U KOHEHCAIHs,
IUIaBJIECHUE U KPUCTAJUIM3ALMsl, HANpPaBJIEHHOCTb  TEIUIONEpeaayy,
ANIEKTpU3aLUs TeNl, HKBUIOTEHIMAJIbHOCTh IOBEPXHOCTH 3apsHKEHHOTO
IIPOBO/IHUKA;



* IPOBOJIUTH HCCIICJIOBAHUE 3aBHCUMOCTU OJHON (PU3MUECKOW BEIMYUHBI OT
APYTOi C UCIOJIb30BAaHUEM MPSMBIX U3MEPEHUH, IPU TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCUpOBaTh  pe3yibTaThl  IOJIYYCHHOH  3aBUCHUMOCTHU
¢usznyeckux BeIMYMH B BUAe TpaduKoB C Y4ETOM abCONIOTHBIX
HOTPEIIHOCTEN N3MEPEHUH, eNIaTh BHIBOJIBI IO PE3yJIbTaTaM HCCIICIOBAHMUS;
IPOBOJUTh KOCBEHHBIE W3MEpPEHHUs (PU3MUECKUX BEIUYMH, IPU OSTOM
BBIOMpATh ONTUMANbHBIA METOJ H3MEPEHHUS, OLICHHBATh Aa0COJIOTHBIE U

OTHOCHTCIIbHBIC ITIOTPCITHOCTHU ITPAMBIX 1 KOCBCHHBIX I/ISMepeHI/Iﬁ;

IMPOBOAUTHL OIIBITBI IIO IIPOBCPKCE HpCI[J'IO)KGHHOﬁ T'UIIOTC3bI: IINIAHHUPOBATDH
OKCIICPUMCHT, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY, dHAJIM3HUPOBATb
IMOJYYCHHBIC PC3YyJIbTaTbhl KW ACJIaTb BBIBOA O CTATyCC Hp@I[JIO)KCHHOﬁ

TUIOTE3bI;
- coOMI0/1aTh MpaBmiIa 0€30MacHOTO TPYy/Aa MPU MPOBEICHUH HCCIIeI0BaHUN B
pamMKax y4eOHOTO AKCIIEPUMEHTA, MPAKTUKYyMa 51

y4eOHOHUCCIIEI0BATENBCKON U MPOEKTHOM JESATENBHOCTH € UCIOIb30BaHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOro 000pyAOBAHMUS;

pelate pacy€THbIE 3aJaud C SBHO 33JaHHOM M HESBHO 3aJaHHOU
(bU3UYECKOM MOJICNIbI0: Ha OCHOBAaHHMHM aHaju3a YCIOBHUS OOOCHOBBIBATh
BbIOOp (usnueckoil Mojaenu, OTBeyarolie TpeOOoBaHMSIM  3ajlayuu,
MPUMEHSATH (OPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH M MOCTYJAThl (PU3UIECKUX
TEOpUM TPHU MCIIOJb30BAHMM MAaTEMaTHUUYECKMX METOJIOB PELICHMS 3ajiad,
MPOBOJUTh Pacu€Thl HA OCHOBAHMHU MMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATH
pe3yabTaThl U KOPPEKTHUPOBATh METOJIbI PEIICHUS C YYETOM MOJYyUYEHHBIX
pEe3yJIbTATOB;

peniaTh Ka4eCTBEHHBIC 3a/1a4H, TPEOYIOIIUEC IPUMCHEHHUS 3HAHUH U3 Pa3HbBIX
pa3neiioB Kypca (U3MKH, a TaKXKe HWHTCTpPAllMd 3HAHWUH W3 JIPYrHX
IPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATh JIOTHYCCKYIO
IETIOYKY PACCYXKIACHHM ¢ OTIOPOH Ha U3yYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M
(bu3uYCeCKHe ABIICHHUS,

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS M1 OOBSICHEHHS OCHOBHBIX
OPUHIIMIIOB pabOThl U3MEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTHYECKHX IIPOLIECCOB;

MIPUBOJUTH MPUMEPHI BKJIa/Ia POCCHMCKUX U 3apYyOC)KHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSCHEHHE NPOLIECCOB OKPYKAIOUIErO0 MHUpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUI;

aHAJIM3UPOBATh U OLEHUBATH IMOCIEICTBUS OBITOBOM M MPOU3BOJCTBEHHOM
NESTETPHOCTH YEJIOBEKa, CBS3aHHOW C (PU3WYECKHMMH TIPOILECCaMH, C
MO3UIUN HKOJOTUYECKON 0€30MacCHOCTH, MPEACTABICHUN O PallMOHATLHOM



IPUPOAONOIB30BAHUN, a TAKKE Pa3yMHOM HCIIOJIB30BAaHUU JIOCTHKCHHA
HAyKd W TEXHOJOTMH JUIs JaJbHEHIIero pa3BUTHUSA YeJOBEYECKOTO
0o0IIeCTBa;

OPUMEHSATh Pa3IWYHbIE CIMOCOOBI paboThl ¢ HMH(OpMaIMe (U3NIECKOTO

COJEp)KaHUsl C  HCIOJb30BAaHHMEM  COBPEMEHHBIX  HH(OPMAaLMOHHBIX
TEXHOJIOTMM, MPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJIOTHH JIJISl TOMCKA, epepabOTKU U MPEAbIBICHUS y4eOHOM U HAYYHO-
NOMyJSIPHOM ~ MHQOpPMAINK, CTPYKTYPUPOBaHHS W  HMHTEPIpETAIHH
UHpOpMAIMY, TOJYYEHHOW U3 pa3IUYHbIX MCTOYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOJy4yaeMyt0 HH(OPMALIMIO U OLIEHUBATh €€ JOCTOBEPHOCTD
KaK Ha OCHOBE MMEIOLIMXCS 3HAHWI, TaK U HA OCHOBE aHaJM3a MCTOYHUKA
uH(popmanuu;

IPOSIBIISITH OpraHHU3alliOHHBIE U MI03HABATEJbHbIC yMEHUS
CaMOCTOSITENILHOTO MPUOOPETEHHsI HOBBIX 3HAHUN B MPOLIECCE BBIMOIHEHUS
MIPOEKTHBIX U YUYEOHO-UCCIEA0BATEIbCKUX PadoT;

paboTath B TIpYINNE C HCIOJIHEHUEM paA3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBATh PadOTy TPYIIIbI, PALIMOHATIBHO PACIpPENEsaTh EATENbHOCTh B
HECTaHJIAPTHBIX CUTYyallUsX, aJE€KBAaTHO OIEHMBATh BKJIaJ KaXXIOTOo W3
YYAaCTHUKOB I'PYIIbI B pEHIEHUE pacCMaTPUBAEMON MTPOOIIEMBI;

* IPOSIBJISITh MOTUBALIMIO K Oynaymieil mpodeccuOHaIbHOM AESTebHOCTH MO
CHENUATBHOCTIM (QUBUKO-TEXHUYECKOTO TPOQUIIS.

K xoHny oOyuenuss BII kaacce mpenMeTHbIE pe3yJbTaTbl Ha YriyOJIEHHOM
YPOBHE JI0JKHBI OTpaXkaTh C(POPMHUPOBAHHOCT Yy OOYUAIOIIUXCS YMEHUM:

* IOHUMATh POJb PU3UKU B IKOHOMHUECKOU, TEXHOJIOTUYECKOH, COLMAIbHOM
U ITHUYECKOU cdepax HesTEeIbHOCTH YE€JIOBEKa, POJb U MECTO (UHKU B
COBPEMEHHOW HAYyYHOW KapTHUHE MHpPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M JaJbHEWIIEM Hay4YHO-TEXHMYECKOM pPa3BUTHUH,
3HAUYEHHE OMHCATENIbHOW, CHCTEeMaTU3UPYIOlIe, OOBICHUTEIbHON W
OPOTrHOCTUYECKOW (PYHKIIMN (HU3UUECKON TEOpUU — HIEKTPOJUHAMUKH,
CHEIHAIbHOM TEOpUU OTHOCHUTEIBHOCTH, KBAaHTOBOM (U3HUKH, POJb
¢usnueckoit Teopur B (GOPMHPOBAHUU TMPEACTABICHUN O (u3ndeckoi
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHUpa B O0HIeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE;

* pa3inyaTh yCJIOBUS MPUMEHUMOCTU MOeNel (PU3NUEeCKUX Te U MPOILIECCOB
(s1BIEHUI): OJHOPOAHOE AJIEKTPUYECKOE M OJHOPOJAHOE MArHUTHOE MOJIA,
rapMOHUYECKHE KOJEOaHHs, MaTeMaTUYeCKU MAasTHHUK, WJI€aJbHBIM
NPYXUHHBIN MasTHUK, TAPMOHUYECKUE BOJIHBI, U/I€ATIbHBIN KOJIeOaTeIbHbIHI



KOHTYp, TOHKas JIMH3a, MOJeNied aroma, aTOMHOro sipa M KBAHTOBOMH
MOJIENIN CBETA;
pasnuyaTh yclIoBUsA (TpaHUIlBl, 00JIACTH) TPUMEHUMOCTH (U3UICCKUX
3aKOHOB, IIOHUMATh BCEOOIIHI XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTD MCITOJIH30BAHUS YACTHBIX 3aKOHOB;
aHAIM3UPOBATh U OOBICHATH AJIEKTPOMATrHUTHBIE TMPOIECCHl U SBIICHUS,
UCIIOJIb3Ys] OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JJIEKTPOAUHAMUKH U
CHEIHAIbHOM TEOpUHU OTHOCHUTEIFHOCTHU (3akoH COXpaHEHUs
ANIEKTpUYECKOro  3apsina, cuina Awmmepa, cuna Jlopenma, 3akoH
AIIEKTPOMATHUTHON MHIAYKIUU, nipaBuiio Jlenna, cBsa3p 3/1C camonHayKiuu
B DJIEMEHTE JJIEKTPUYECKOM IIEMU CO CKOPOCTHIO M3MEHEHHS CHIIbI TOKa,
MOCTYJIAThI CIICIIMATBbHON TEOPUM OTHOCUTEIBHOCTU DUHINITEHHA);
aHAIM3UPOBATh U OOBSACHATH KBAaHTOBBIC MPOIECCHI W SBJICHUS, UCIIOIB3YS
MOJIOKEHUS] KBAaHTOBOM (u3uku (ypaBHeHHe DWHINTEHHA Ut hoTodPdekTa,
NepBelii W BTOpOM  moctynarbl  bopa, HpPUHIUI — COOTHOILIEHUS
HeonpenenéHHoctel [elizeHOepra, 3aKOHbI COXPAHEHHS 3apsSAOBOrO H
MacCOBOTO YHCENI W SHEPTHH B SACPHBIX PEAKIHIX, 3aKOH PaTl0aKTHUBHOTO
pacnaza);
OMHCHIBATh (PU3UUECKUE TIPOILIECCHl U SIBICHHS, HUCIOJb3YyS BEJIUYHHBL:
HANPSsDKEHHOCTD JJICKTPUYECKOTO TOJS, MOTEHIHAN AIEKTPOCTaTUYECKOTO
MOJIs, Pa3HOCTh TOTEHIMAIOB, DSIEKTPOABMKYIIAs CHJIA, WHIYKIUSI
MarHUTHOTO TIOJIsi, MAarHUTHBIA TIOTOK, cujia AmIiepa, HWHIYKTUBHOCTb,
ANEKTPOJBIDKYIIASl CHUJIa CAMOWHIYKIIUH, DHEPTHs MAarHUTHOTO IIOJIS
MIPOBOJIHUKA C TOKOM, PEIIATUBUCTCKUN MMITYJIbC, TIOJHAS SHEPTHS, SHEPTUS
MOKOSI CBOOOTHOM YaCTHUIIBI, JHEPTHUS U UMITYJIHC (POTOHA, MACCOBOE YUCIIO U
3aps apa, SHEPTUSI CBSI3U SJIpa;
OOBSCHSTH 0COOEHHOCTH MPOTEKAHUS bu3nIecKnx SIBJICHUMU:
AIICKTPOMArHUTHAS WHIYKIIHS, CAMOWHIYKIIHS, PE30HAHC, MHTEep(epeHIIns
BOJH, Audpakuus, [AWCHEPCUs, TIOJHOE BHYTPEHHEE OTPaKEHHE,
doTosnexTpuaeckuit a3ddext (pororddext), anbda- u Gera-pacmans saep,
ramMMma-u3ydeHue sjep, GU3ndecKre MPUHIUIBI CIICKTPAIbHOTO aHAIN3a H
paboTHI J1a3epa;
OTIpENeNATh HAMpPaBJICHUE WHIYKIIMA MAarHUTHOTO TIOJIS TPOBOJHUKA C
TOKOM, CHJIbI Ammiepa u cuiibl JIopeHIa;
CTPOUTH M300pakKeHUE, CO37aBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JTUH30H, 1
PAcCCUUTHIBATH €TI0 XapaKTEPUCTUKH;
OPUMEHSTH OCHOBOIIOJIATAIONIME ACTPOHOMUYECKUE IMOHATHUS, TEOpUU U
3aKOHBI  JJI1 aHamM3a W OOBACHEHHMs]  (U3MUECKHX  MPOIIECCOB,



MPOUCXOJAIINX B 3BE3/IaX, B 3BE3HBIX CHUCTEMaX, B MEKTraJlaKTHUYECKOMN
cpene; ABMKEHUsI HEOSCHBIX TeJl, HBOJIIONNH 3BE3 U BeeneHHoii;
MPOBOJIUTh  HCCIEOBAaHUE 3aBUCUMOCTEH  (U3MYECKUX BEIMYUH C

HCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MpPU OBTOM KOHCTPYHUPOBATH
YCTaHOBKY,  (PUKCHpOBaTh  pe3yJbTaThl  TMOJYYEHHOHM  3aBUCUMOCTH
¢u3nueckux BeTUYMH B BHJE TpaduUKOoB ¢ Y4ETOM aOCOIIOTHBIX
MOTPEUTHOCTEN U3MEPEHUI, JIETaTh BBIBOIBI IO PE3yJbTaTaM HCCIIETIOBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHUS (PU3NYECKUX BEIMYMUH, TIPU ITOM
BHIOMpAaTh ONTHUMAIBHBI METOJ W3MEpPEHUs, OIEHUBATh aOCONIOTHBIE H
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEUIOKEHHON THUMOTE3bl: TJIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIM3UPOBATH
MOJIYYCHHBIC pe3yJbTaThl M JeEJIaThb BBIBOJ O CTaTyce MPeasiOKEHHOU
TUTIOTE3HI;

OMKCHIBATH METO/IbI MOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHU;
coOJiroaTh mpaBuiia 0E30MaCHOTO TPy/a MPU MPOBEJACHUU HUCCIICIOBAHUI B

pamKax y4e0HOTO IKCIIEPUMEHTA, MIPaKTUKyMa u
y4eOHOUCCIIeI0BATETLCKON U TTPOCKTHOM NEATETFHOCTH C UCIOJIb30BAHUEM
MU3MEPUTETBHBIX YCTPONCTB U J1ab0OPaTOPHOTO 000PYAOBAHMUS;

pemarbs pacy€THhIE 3aJadyd C SBHO 33JaHHOM W HEABHO 3aJaHHOU
¢u3nueckoil MOJENbI0: Ha OCHOBAHMM aHajiu3a YCJIOBUS BBIOMpaTh
¢uznyeckue MoOJENTM, OTBEYaloU[Me TpPeOOBaHMUSIM 3aJauyd, HPUMEHSTh
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl (PU3NUECKUX TEOPUH MPU
WCIIOJIBb30BaHUNA MATEMAaTUYECKUX METOJOB pPEHIEHUs 3alad, MPOBOIAUTH
pPacy€Thl Ha OCHOBAHUM MMEIOIIMXCS TaHHBIX, aHAJIM3UPOBATh PE3YIIBTATHI U
KOPPEKTUPOBATh METO/IbI PELIEHUS C YYETOM MOJYYEHHBIX PE3YNIbTATOB;

pelIaTh KaueCTBEHHBIC 3a/1a4M, TPEOYIONTNEe MPUMEHEHUS 3HAHUN U3 Pa3HbIX
pa3neiioB Kypca (GU3MKH, a TaKXKe HWHTErpalMd 3HAHUH U3 JIPYrux
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAUBATH JIOTHYCCKYIO
[IENIOYKY PACCYKICHUH ¢ ONIOPOI Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYCeCKHe ABICHHUS,

UCIIOJIb30BaTh TEOPETUYECKME 3HAaHUA Ui OOBSCHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJIUTH MPUMEPHI BKIIAJIa POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAayKH, B OOBSCHEHHE NPOLIECCOB OKPYKAIOUIErO0 MHUpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;



* QHAJIM3UPOBATh U OLICHUBATh IOCJIEACTBUS OBITOBON M IPOU3BOACTBEHHON

JESTEIbHOCTH YeJIOBEKa, CBSI3aHHOM C (U3MYECKUMHU IPOLIECCAMU, C
MO3UINI SKOJOTHUECKON 0e30MacHOCTH, MPEACTABICHUN O pallOHAIEHOM
MPUPOJONOIb30BAHUH, a TAKXKE€ Pa3yMHOM HCIOJIb30BAHUH JOCTHKEHHIM
HaAyKM M TEXHOJIOTUH [UIsl JajJbHEHIIEro pa3BUTHUSA UYEJIOBEYECKOTO
00IIIECTBA;

OPUMEHSATh Pa3IWYHbIE CMOCOOBI paboThl ¢ HMH(pOpMalmel (U3NIECKOTOo
COJEp)KaHusl C  HCIOJb30BAaHHMEM COBPEMEHHBIX  HH(OPMAIMOHHBIX
TEXHOJIOTMM, MPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(MOPMAIMOHHBIE
TEXHOJIOTHHU ISl IOMCKA, IEPEpabOTKU U MPEIbsABICHUS Y4€OHOM 1 HAYyYHO-
NOMyJSIPHOM ~ MHGpOpPMAINK, CTPYKTYPHpPOBAaHUS M  HHTEPIpPETAIUU
uH(pOpMallMK, TIONYYEHHOW W3 Pa3IWYHBIX HMCTOYHHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOJTyYaeMyt0 HH(OPMALIMIO U OLICHUBATh €€ JOCTOBEPHOCTD
KaKk Ha OCHOBE MMEIOLUXCS 3HAHUM, TaK U Ha OCHOBE aHaJM3a MCTOYHMKA
uH(popmanuu;

MIPOSIBIIATH OpraHU3alHOHHBIC u IT03HABaTEIILHBIC YMEHUS
CaMOCTOSITEIILHOTO TIPHOOPETEHUsI HOBBIX 3HAHHMM B IMPOIECCE BBIMOJHCHHS
IPOCKTHBIX M Y4eOHO-UCCIEA0BATEILCKUX PadOT;

paboTath B TpyMIE C HWCIOJHEHUEM pa3IMYHBIX CONHUAIBHBIX POJICH,

IJIAHUPOBATh Pa0bOTy TPYIIbI, PAIMOHAIBHO PACIPECISITh ACITEILHOCTD B
HECTAaHJAPTHBIX CHUTYyalMAX, aJCKBAaTHO OLIEHUBATh BKJAJ KaXXI0ro0 U3
YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBAEMOM TTPOOJIEMBI;

« POSIBJISITH MOTUBALIMIO K Oyayiien npodeccuoHaabHOM AeSITEILHOCTH TI0

CHEHUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO HIISL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
No (uudpossbie)
- HaunmenoBanmue pPa3ae/ioB U TEM IMIPOrpaMmMmabl Beero KOHTpOJIbeIe HpaRaneCKue 06pagOBaTe_]]1,H],1e
paboThbI paGoThI pecypenl
Paznea 1.HAYUHBINA METO/I IO3HAHUSA ITPUPO/IbI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6
Hroro o pasneny 6
Pa3zgen 2.MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOro Tena 5 1
2.4 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1
Hroro no paszneny 35
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TenioBble MalTUHBI 20 1




ArperaTHLIe COCTOAHHA BCUICCTBA. ®da30BEIC

3.3 nepexoabl 14
Hroro no pazueny 49
Paznen 4.9JIEKTPOANHAMUKA
4.1 DJIIEKTPUUYECKOE TT0JIE 24
4.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 24
4.3 Toku B pa3IMyHBIX Cpeaax 6
Htoro no pazneny 54
Paznen 5.0U3NYECKUN IPAKTUKYM
5.1 Ou3nyecKuil MPakTUKyM 16 16
Hroro o pasneny 16
Pe3epBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM (undposrie)
“" | nporpammss Beero Kontpoabnbie | Tpakrnueckue | ©0Pa30BaTeILHbIE
padoThI padoThI pecypebt
Paznen 1.9JIEKTPOAUHAMUKA
1.1 MarsuTHoOE 1oJje 14
1.2 DNeKTpOMarHuTHAsE MHIYKIIHS 13 1
Htoro no paznemny 27
Paznen 2.KOJIEBAHUSI U BOJIHbI
2.1 MexaHndeckue KojieoaHus 10
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15
MexaHudecKre U 3JIEKTPOMArHUTHBIE BOJTHBI
2.3 10 1
24 Onrtuka 25 1
Hroro o pasneny 60

Paszea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

3.1

OcuoBel CTO

5




Hroro no pazneny 3)
Pa3znen 4 KBAHTOBAS ®U3UKA
4.1 KopmyckysipHO-BOTHOBOM JTyaJlu3m 15
4.2 ®duznka aTomMa 3)
4.3 ®u3KKa aTOMHOTIO s1Ipa U JIEMEHTAPHBIX 3)
YaCTHII
Htoro no paznemny 25

Paznea S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12
Uroro no pazneny 12
Paznen 6.OM3UNYECKHUM MPAKTUKYM

6.1 ®uznyecKkuil NpakTUKYM 16 16
Hroro o pasneny 16

Pa3znen 7.0 BOBIIAIOIIEE TIOBTOPEHUE




Cucremarusanus u 000011eHE
IPEIMETHOTO COJEP)KaHUS W  OIbITa
JESATENIbHOCTH, TMPUOOPETEHHOTO NP
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor

7.1

15

Uroro no pazgeny

15

Pe3epBHOE Bpemst

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16

IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoanyecTBo 4acoB

. Tema ypoka

Bcero

KoHTpoJbHbIE
padoTbl

IIpakTHYeckue
padoTbI

JlaTa
U3yYeHUs

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTeJibHbIE

pecypchl

®dusnka — pyHAaMeHTaIbHas HayKa O
Ipupoie

Hay‘lHHfI MCTOJ ITO3HAHUA U MCTO/bI
HUCCICAO0BaHUA CI)I/ISI/I‘-ICCKI/IX SIBJICHUMN

OKCIIEpUMEHT U TEOpHUs B IIpoLecce
3 no3HaHus npupozasl. Habmonenue
U OKCIIEPUMEHT B (pu3uke

4 CrniocoOs1 n3MepeHus: GU3NYECKUX BETUYHH




AOCOIOTHAA M1 OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUH (prusnuecknx
BCIINYUH

MogenupoBanue B ¢pusuke. Poib u mecto
¢u3uku B (HOPMUPOBAHUU COBPEMEHHOM
Hay4HOH KapTUHBI MHpa, B
NPAaKTUYECKOHN eATEIbHOCTH JII0JIeH

MexaHuuyeckoe ABMKEHUE. Cucrema
orcyeTa. OTHOCHTEIBHOCTh MEXaHUUECKOT'O
JBHXKXCHUA. HpﬂMafI u 06paTHa${ 3aJa4n
MCXaHHUKHU

Panuyc-BekTop MaTepuanbHOM TOUKH, €ro
MPOEKIIMU HA OCU KoopAuHAT. TpaekTopus.

[Tepememenue. Ckopocts. X nmpoekuuu Ha
OCH KOOpJIUHAT

PaBHOMEpPHOE TPAMOIIMHENHOE IBUKEHHUE.
I'paduueckoe omnucaHue paBHOMEPHOIO
MPSMOJIMHEMHOTO IBU>KECHUS

10

CrnoxeHue nepeMeIieHnid U CKOPOCTEN.
Pemenue 3anau

11

HepaBHomepHoe aBukeHne. MrHoBeHHas
cKopocTh. Yckopenue. [Ipsamonnneiinoe
JABVKCHUC C MMOCTOAHHBIM YCKOPCHHUEM




12

['paduueckoe ommcaHue NPSIMOIUHEHHOTO
JIBUDKEHUS C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOonHOE TmajgeHue. YCKOpeHue
CBOOOZHOTO MaJieHHs. 3aBHCUMOCTD
KOODPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX TpauKu

14

I[BI/I}KCHI/IC TCIa, 6p0H_IeHHOFO moJ yriiomM K
TOPpU30HTY

15

KpuBonuneiinoe npuxeHue. JIBuxkeHue mno
OKPYKHOCTH. YTIJIOBas U JIMHEWHAs
ckopocts. [lepron u yacrora.
[leHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE

16

KoHTposbHas pabora 1o Teme
"Kuuemaruka"

17

IlepBslii 3akoH HproToHa. MHEpLManbHbIe
cucremsl orcuéra. [IpuHnun
OTHOCHUTEJIBHOCTH I amunes.

HennepunanbHble CUCTEMBI OTCUYETA

18

Cuna. PaBHonelcTByromas cuia. Bropoit
3akoH HerotoHa. Macca

19

Bzaumopeicteue ten. Tpernit 3aKk0H
HeroTona




[Ipunnun cynepno3unuu cwi. Pemenue

20 3a/1a4 Ha IpUMEHEHNE 3aKoHOB HbroToHa
3aKOH  BCEMHUPHOTO  TATOTEHUS.
21 OKBHUBAJICHTHOCTh  'PABUTAIIMOHHOMN
Y UHEPTHOM MAacChl
Cuna TSHKeCTH M yCKOpPEHHE CBOOOIHOTO
22 nasieHus
JlBmkeHne  HEOECHBIX Tel H  HUX
93 UCKYCCTBEHHBIX  CIIyTHHKOB. IlepBas
KOCMUYECKast CKOpPOCTb. 3aKoHBI
Kennepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BuzbI cun
25 TpeHus. J[BukeHne B )KUAKOCTH U Ta3e C
y4ETOM CHIIBI COITPOTHBIICHUS CPEJIBI
26 Hasnenue. 'mapocraTuueckoe gaBieHHeE.
Cuiia Apxumena
AOCOmOTHO ~ TBepJoe  Telo.
27 [TocTynaTensHOE U BpaIlaTelIbHOE
JBI)KEHUE TBEPJIOTO TEla
MoOMEHT  CHJIbI  OTHOCUTEIBHO  OCH
28 BpauieHus. [1nedo cuibl
29 CrnoxeHue Cuil, MPUIIOKEHHBIX K TBEPAOMY




teny. LleHTp Tsxectu Tena. Y cinoBus
paBHOBECHS TBEPAOro Tena. Buibl
paBHOBeECHUS

30

Pemenue 3amau

31

KonrponsHas padora no reme "InHamuka.
Cratuka TBepaoro rtena"

32

HMMirynsc MaTepuaJbHOW TOYKH, CUCTEMBI
MarepualbHbIX  TOouyek. LleHTp  Macc
CHUCTEMBbl MAaTEepHUaIbHBIX TOYeK. Teopema
0 JIB)KEHMH LIEHTPa Mace

33

I/IMHYJ'IBC CHJIbl U U3SMCHCHUC UMITYJIbCa
Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeakTuBHOE ABMKEHHE

34

MoOMEHT uMITyJIbCa MAaTEPUAIBHON TOYKH.
[IpencraBieHue o COXpaHEHUM MOMEHTA
UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX

35

Pemenne 3agau

36

Pabora cumpl Ha MajaoM M Ha KOHEYHOM
nepemenienu. [ paduueckoe
npecTaBieHne padboThl CHIIbI. MOIIIHOCTD
CHUIBI

37

Kunernueckas sneprus. Teopema o0
W3MEHEHNN KUHETHYECKON SHEpruu
MaTepUaIbHOW TOUKH




38

[loTeHumanpHple ¥ HENOTECHIMAJIBHBIC
cuibl. [lorennumansHas sHeprus. Bropas
KOCMHYECKask CKOPOCTh

39

TpeTBSI KOCMHYCCKasA CKOPOCTh. CBs3b

pa6OTBI HCIIOTCHIUAJIBHBIX CHUJI C
H3MEHEHHEM MEXaHHISCKOM OHCPIUH
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHHYECKOU OHCPIUH

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHenue bepHyium 1 uieanbHOM
KUJIKOCTH

41

Kontposbnas paborta o teme "3akoHbI
COXpaHEHHUs B MeXaHHKe"

42

Pa3zButne npencrasiieHUil O NpuUpoae
TeroTel.  OCHOBHBIE  IOJIOXKECHHUS
MKT.  Juddysus.  BpoyHOBCcKOe
JIBIKEHUE

43

Crpoenue ra3000pa3HbIX, KUAKUX U
TBEPJIBIX TeJN. XapakTep ABMKEHUS U
B3aMMO/ICHCTBHS YaCTHI] BELECTBA

44

Macca u pazMepsl MOJIEKYIT (AaTOMOB).
Konunyecto Bemiectsa. [locrosHHas
ABoraapo

45

Temneparypa. TemioBoe paBHOBECHE.
[[Tkana [enbcust




46

Pemenue 3amau

47 Nneansuerii ra3. I'a3oBbie 3aKOHEI

48 VYpaBuenue Menaeneera-Knaneiipona.
Pewenne 3anau

19 AOcoroTHas TemIiepaTypa. 3aKoH
Hanprona

50 W3omnporeccsl B ueaqbHOM rase ¢
MOCTOSTHHBIM KOJIMUYECTBOM BEIIECTBA
['papuueckoe IIpe/ICTaBICHHE

51 M30IPOLIECCOB: U30TEpMA,
n30Xxopa, n3odapa

52 OcnoBHoe ypaBHenne MKT

53 Penrenne 3amau
CBs13b a0COTIOTHOI TemnepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO CpeHe

54 KMHETUYECKOM HEpruei mocTynaTeaIbHOro
TEIUIOBOTO JIBFKCHUS €€ 4acTHI]
O06o0mIeHre U cucTeMaTu3alus 3HaHUH 1o

55 teme "OcHoBbl MKT"
Kontponbnas padora mo teme "OCHOBBI

56

MKT"




S7

TepMoanHaMuyeckas cucTeMa. 3aJlaHue
BHEIIHUX ycinoBul i T/ cuctemsl.
BremHue 1 BHyTpeHHUE TapaMeTPBI.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYCHUS BEJIIMYUH, OIIUCBIBAIOIINX €€ Ha
MUKPOCKOIINYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
Camonpou3sBodibHas penakcanus T]]
CHUCTEMEI K TEINIOBOMY PaBHOBECHUIO

59

Mogenbs naeaabHOro raza B
TEpMOJIMHAMUKE. Y CIOBUS MPUMEHUMOCTH
3TOU MOJEIN

60

VYpaBuenne Menneneesa-Kitanelipona u
BBIPAKEHUE Il BHYTPEHHEN SHEPTrUU

61

BeIpaxkenue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOTO MI€aIbHOTO Iasa.
KBazucrarnueckue 1 HECTaTHYECKUE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brraucnenue pabotsl o rpaduky mporuecca
Ha pV-nuarpamme

63

Tennonepenava kak crocod U3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBepIIeHHs pabOThI




64

KoHBeknys, TernaonpoBoAHOCTD,
U3IIy4eHUE

65

KomngectBo TennoTel. TemioéMKoOCTh Tena.
YIIGJ'IBHaH U MOJIIpHAasa TEILIOEMKOCTH
BEIlleCTBA. Y AeIbHAas TEII0Ta CropaHus
TOIIJINBa

66

PacuéT xonmdecTBa TENIOTHI IIpu
TCILIONICpECaaveC

67

[TonsiTre 06 agmabaTHOM Iporecce.
[1epBbIii 3aKOH TEPMOMHAMUKA

68

KonuuecTBo TeminoTel 1 paboTa Kak Mephl
WU3MEHEHUs BHyTpeHHeW sHepruu T/1
CUCTEMBbI

69

Bropoii 3akOH TEpPMOJMHAMUKH IS
PAaBHOBCCHBIX n HCPaBHOBCCHBIX
npoueccoB. HeoOpatumocTs NpUpoIHBIX
IPOLIECCOB

70

HpI/IHI_II/IHH JIENCTBUS TEIJIOBBIX MAIIIKH.

KT

71

MakcumanbHoe 3HaueHue K11, [{ukn
Kapuo

72

Pemenue 3amau




73

DKOJIOTUYECKHE ACIIEKTHI UCIIOIB30BAHMS
TEIUIOBBIX ABUTaTelel. TermioBoe
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl

74

Pemenue 3amau

75

O0001IeHne UM cUCTEMATHU3AlNAS 3HAHUNA
no teme "Tepmonunamuka. TermioBbie
MAaInuHe!"

76

KonTponbhas pabota no teme
"Tepmoaunamuka. TerioBbie MauHb!"

77

[TapooGpa3oBanre U KOHIEHCAIUA.
Hcnapenue u kunenue. Y qenpHas TEIoTa
napooOpa3zoBaHus

78

HacplleHHbIE M HEHACHIIIEHHBIE MapbI.
KauecTBeHHas 3aBUCUMOCTb IUIOTHOCTH U
JIABJICHUS HACBIIIECHHOTO 11apa OT
TEMIIEpaTypbl, UX HE3aBUCUMOCTh OT
00BbEMa HACBIIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIEPATypbl KUIIEHUS OT JAaBJICHUS B
KUAKOCTH

79

Bnaxnocts Bo3myxa. AOcomoTHas U
OTHOCUTCJIbHAA BJIAKHOCTDH

80

Pemenue 3agau

81

TBépnoe teno. Kpucraminueckue n




amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

[InaBnenne n KpucTaJluiu3anusi. Vﬂeanaﬂ

82 TeruioTa miasiaeHus. Cyonumanus
Hedopmaruu TBEpAOTO Tena. PacTskenue

83 u cxkarue. Cnur. Moayns FOnra. [penen
yrnpyrux aedopmaruii
TeroBoe pacmiMpeHUe >KUAKOCTEU U

84 TBEPABIX Tel. AHTAPMOHHU3M TEIUIOBBIX
KoJIe0aHUM YacTHIl BEIIeCTBa
[TpeoOpaszoBanue sHEPTHH B (Ha30BBIX

85 nepexojax

86 YpaBHEHHE TEILIOBOTO OajlaHca

87 Pewmenue 3amau
IToBepxHOCTHOE HaTsKeHUE. KanusipHbie

a8 saBJeHUd. [aBieHune noa NCKpUBIEHHON
MOBEPXHOCTHIO KUJKOCTU. PopMyna
Jlannaca
OO6o0mIeHrne U cucTeMaTH3alus 3HAaHUU 10

89 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble Iepexoas"

90 KonTponbhas pabota no teme "ArperatHeie

cocTosiHus BemecTBa. @a3oBbie mepexop!”




91

OnexTpu3anus Tea U €€ IposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
AIIEKTPUYECKUX 3aps10B. [IpoBogHIKH,
JTURJICKTPUKHU U TTOTYITPOBOIHUKU

92

DJIeMEHTapHbIN AIEKTPUUECCKUN 3apsi/l.
3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia

93

B3anmopencteue  3apsanoB.  TodeuHble
3apsasl. 3akoH Kynona

94

Pemenne 3agau

95

SJIGKTpI/ILICCKOG noxe. Ero nelicTBue Ha
QJICKTPHUUYCCKUC 3apAAbI

96

Hanpsx€HHOCTh 3IEKTPUYECKOTO ITOJIS.
[TpoOuebIit 3apsa. JInauu HANPSHKEHHOCTH
anekTpudeckoro  mois.  OmgHOponHOE
ANEKTPUYECKOE 110JIE

97

IToTeHuIMaIbHOCTH QJICKTPOCTATUYCCKOTI'O
moJis. Pa3HOCTh MOTEHIIMATIOB U
HAIIPSIP>KCHUEC

98

IToTenunanbpHas OHEPIuAa 3apsaia B
SJICKTPOCTATHUYICCKOM II0JIC. [ToTenuuan
SJICKTPOCTATUYICCKOI'O ITOJIA

99

CBs13b HANPSHKEHHOCTH TTOJISL U PA3HOCTH
MOTEHIUAJIOB JUI JJIEKTPOCTATHYECKOTO
OJISA




[TpuHIMI CYyTIEPIIO3UIINH SIEKTPUUECKUX

100 noJieu
101 Pemenue 3anau
ITosie Toueunoro 3apsina. [lone paBHOMEpHO
102 3apsHKEHHOMN Cephl
[Tosie paBHOMEPHO 3apsHKEHHOTO M0 00BEMY
103 mapa. [losie paBHOMEpHO 3apsHKEHHON
0EeCKOHEYHOM! MII0CKOCTH
104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.
YcioBue paBHOBECHS 3apsi0B
JdnekTpukd W TONYNPOBOJHUKUA B
105 3IEKTPOCTATUUECKOM TOJIe
Konzaencarop. D1neKTpoEMKOCTh
106 KOHJEHCATOpa. DIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCATOpa
107 [TapaniensHOE COeIMHEHUE KOH/IEHCATOPOB
ITocienoBaTenbHOE COeUHEHIE
108 KOHJIEHCAaTOPOB
109 OHeprus 3apsHKEHHOr0 KOHIEHCATopa
110 Pemenue 3amau
JIBrkeHue 3apSKEHHOU YaCTHUIIBI B
111

OIHOPOJHOM JJICKTPHYCCKOM IT0JIC




112

Penrenue 3amau

O060011IeHNEe U CHCTEMATH3ALUA 3HAHUK 10

113 teMe "DnekTpuyeckoe nose"
Konrponbnas padora o reme
114 n n
DneKkTpruuecKoe mojie
Cwuita Toka. [TocTOsIHHBIN TOK. Y CI1OBUS
115 CYIIECTBOBaHUS MIOCTOSIHHOTO
ANEKTPUYECKOTO TOKA
116 Hcrounnku Toka. Hanpsokenue u 31C
117 3akoH OMa i yyacTKa LEeMH.
DNEKTPUUECKOE COIIPOTUBIICHHE
118 3aBHUCHUMOCTbH COMPOTUBIICHUS OJHOPOAHOTO
MPOBOJIHUKA OT €ro JUIMHBI U TUIOIIAIN
MOTIEPEUHOTO CEYCHUS
119 VY enbHOE CONPOTUBIIEHHUE BELIECTBA.
Pemenue 3anau
[TocnenoBarenbHOE, MapayiebHOE,
120 CMEUIaHHOE COEIMHEHHE MTPOBOIHUKOB
5 Pacuér pa3BeTBIEHHBIX DIIEKTPUYECKUX
121 neneil. [Ipasuna Kupxroga
122 Pemenue 3amag




PaboTa snekrpruyeckoro Toka. 3aKoH

123 Hxoyns —Jlenua 1

124 Pemenue 3amau 1
MOIIHOCTh  ANEKTPUUYECKOTO  TOKA.

125 TermoBass MOIIHOCTh, BBIACIsIEMAs 1
Ha PE3UCTOpPE

126 Pemenue 3amau 1
OJ1C 1 BHyTpEeHHEE COIPOTUBIICHHE

127 HCTOYHHKA TOKa 1
3akon OMa 11 MOJTHOM (3aMKHYTOM )

128 AIEKTPUYECKOMN LENH 1

129 Pemenue 3agau 1

130 MoOIIHOCTh UCTOYHUKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 Konzaencarop B 11enu nocTOSIHHOTO TOKa 1

133 Pemenne 3amau 1

134 Pemenue 3amau mo teme "I1oCcTOSTHHBIHI 1
ANEKTPUIECKUIN TOK"

135 Penrenue 3anad mo teMe "IlocToOSHHEIN L

ANIEKTPUYECKHUM TOK"




Pentenue 3amad mo treMe "I1ocTOSHHBIHN

136 ANIEKTPUYECKUM TOK"
O06o01eHre U cucTeMaTu3alusl 3HaHUH 110

137 teMme "[1oCTOsHHBIN 2neKTpuUecKuii ToK"

38 KonrtponbHas pabora no reme

1 o .
"I[TocTOAHHBIN NEKTPUUECKUN TOK"
DneKTpuyuecKas MPOBOJUMOCTb PA3IUYHBIX

139 BELIECTB. DJIEKTPUUECKUM TOK B MeTaJljIax.
CBepXInpoBOAUMOCTh
OJIEKTpUYECKHII TOK B pacTBoOpax H

140 pacriuiaBax 3JIEKTPOJIUTOB. 3aKOHBI
Ddapajes 1715 37IEKTPOIU3a

141 DnexkTpuueckuil Tok B razax. [lnazma

5 DNEKTPUUECKUH TOK B BaKyyMe.

14
Baxyymubie mpr0Oopbl

143 DNEKTPUYECKUN TOK B TIOJTYIPOBOJHUKAX

144 [TonynpoBoIHUKOBBIE TPHOOPHI
Pu3nYecKuil IPAKTUKYM 110 TEME
"M3MepeHue cuiibl TOKa U HANPSKEHUS B
LIENH IOCTOSTHHOTO TOKA TP IIOMOILHU

145 aHaJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX

npu6opoB" uiK "3HAKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BETMYUH MIPU




IIOMOIIN KOMITbIOTEPHBIX JATYUKOB"

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKEHMSI C
LEJIbI0 ONIPEACIICHUS MTHOBEHHOM
ckopoctH"

147

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
IBIOKEHUH 110 HAKJIOHHOH IIIIOCKOCTH' MITH
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHH IIPH PAaBHOYCKOPECHHOM
nBIKeHun"

148

DuU3nyecKuil MPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nageHus" wim "M3yueHue ABUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Du3nUeCKU IPAKTUKYM I10 TEME
"N3yuenne NBMKEHUS TeJa TI0 OKPY>KHOCTH
C TIOCTOSIHHOM IO MOJIYJIIO CKOPOCTBhIO" MIIH
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpallleHus KOHUYECKOI0 MasiTHUKA OT €ro
napameTpos"”




150

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3Mepenne paBHOJACHCTBYIOIIEH CHUJIbI
U JIBHKEHUH OpyCKa MO0 HaKJIOHHON
mnockoct" unu "lIIpoBepka runoTesbl o
HE3aBHCHMOCTH BPEMEHHU JIBHXKEHHUS Opycka
110 HAKJIOHHOM IIJIOCKOCTH Ha 33JaHHOE
paccTostHUE OT €ro Macchl”

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3UHOBOM 00pasiie, oT ux aedopmarun’
wiu "M3yuenue 1BUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON uepes
nérkuii 010K"

152

Du3nUeCcKUul IPAKTUKYM I10 TEME
"U3mepenue koa¢ppuiienta TpeHus no
BEJIMYMHE YTJIOBOrO KO3 pHIreHTa
3aBucumoctd Frp(N)" mnu "MccnenoBanue
JBYDKEHUS OpycKa 110 HaKJIOHHOM
IUIOCKOCTH C IEPEMEHHBIM KO UIIMEHTOM
TpeHust" win "M3yuenue NBUKEHNU rpysa
Ha BaJly C TpeHUEM"




153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUd paBHOBECHS
TBEPJOTO TeJIa, UMEIOILIEr0 OCh BpaleHus"
nunu "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacu€t cun ynpyroctu" uinm "MU3yuenue
YCTOMUYMBOCTHU TBEPAOTrO TEJIA, UMEIOILIETO
Iomaab onopsl"

154

DuU3nYeCKu MPAKTUKYM 10 TEME
"N3mepenune umnyibca Tena mno
TOopMO3HOMY NyTH" Uiy "M3Mepenue cuibl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOUIIS U
MOIIHOCTHU cuiibl TAru" win "CpaBHeHHe
U3MEHEHMs UMITYJIbCa TeJla ¢ UMITYJIbCOM
cuibl" nin "HccnenoBanue coxpaHeHUs

MMITyJIbCa MPU YIIPYyroM B3auMoaencTsun"
i "M3MepeHne KMHETHMYECKON DHEPIUH
T€Ja [0 TOPMO3HOMY ITyTH"

155

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKoOMEeH/1I0BaHO HUCIIOIb30BaHHE
uudposoit 1adoparopun)" win "Uzyuenue
M30X0pHOro nmpouecca" win "U3ydenne
n3zobapHoro mporecca” unu "[IpoBepka
ypaBHEHUS COCTOSHHSA"




156

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mepenne yenbHOM TeII0EMKOCTH" UiTn
"UccnenoBanue mnpoiecca OCTbIBaHUSA
BenectBa" uinu "Mccienosanue
aguabaTtHoro nporecca” win "M3ydeHue
B3aUMOCBSI3M SHEPTUU MEKMOJIEKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPhl KUTICHUS
Kuakocren"

157

DuU3nYECKUi MIPAKTUKYM I10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJ1aBJIeHus Jbaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/1yXa U OLIEHKA MAcChl IapOB B
nomerieHun". U3meperue kodpdunreHTa

MMOBCPXHOCTHOI'O HATSXKCHUA

158

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHepruu

3apsKEHHOT0 KOHJIEHCATOPa B SHEPTHUIO
u3yyeHus ceeroauona” nim "Mzydenue
IIPOTEKAHUs TOKA B LIEIH, COJIEep KalleH
KoHAeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MMOTEHIIUAJIOB (HAIPSKEHUs) IpU
NOCJIEI0BATEILHOM COEIMHEHUN
KOHJIEHCAaTOpoB"




DuU3nYeCKui MPAKTUKYM 10 TEME
"NccneqoBaHue CMEIIAHHOIO COEIUHEHUSA
pesuctopoB" win "M3mepenue yaenbHOro

159 COTIPOTUBIICHUS MIPOBOJAHUKOB" WIH
"NccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpPSKEHUs JUIsl JIAMITbl HAaKaJTuBaHUs "
Du3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue aiekTpoaun3a’ wim
"U3mepenue  3apsga  OJHOBAJIEHTHOIO

160 noHa" wm "HcciaenoBaHnue 3aBUCHMOCTH
COTPOTUBIICHUS TEPMOpPE3UCTOPA oT
TeMIepaTypsl"” WU "CusiTue
BOJIbTAMIIEPHOMN XapaKTepUCTUKU Tuoja"
Pe3epBHblii YPOK. O60061eHue u

161 CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"Kunematuka"

PesepBHbilii YPOK. O60061eHue u

162 cucTeMaTu3alus 3HaHUi 10 TeMe
"Inaamuka"

PesepBHbIil  ypoK. O06oOmenne  u

163 cHcTeMaTH3anus 3HaHui o teme "Crarnka
TBeporo Tena'

PezepBubiit  ypok.  OOoOmieHwe  u

164 cUCTEeMaTu3alusi 3HaHUW 10  TeMe

"3aKOHBI COXpaHEHUs B MEXAHUKE"




165

PesepBublii  ypok.  OOoOmeHue  u
cUCTeMaTH3alus  3HaHUW 1[0  TeMe
"OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
Teopun"

166

PesepBHbiii  ypok. OO6oOmeHue u
cUcTEMAaTH3alus 3HAHUH [0 TEME
"Tepmoaunamuka. TernoBbie MauHb!"

167

Pe3epBHblii YPOK. O06001enne u
cHCTEMAaTHU3alus 3HaHUH 110 TEME
"ArperaTHbl€ COCTOSIHUSI BELIECTBA.
®dazoBbie Tepexoab"

168

PesepBubIit YPOK. O06o01eHue u
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"DnexkTpuueckoe mnoie"

169

PesepBHblil ypok. OOoOmieHue u
cucTeMaTH3alus 3HaHUH O Teme
"TTocTOSIHHBIN AMEeKTpUYECKUil TOK"

170

PesepBubiit  ypok.  OO0oOmenue u
cucreMaTtu3aius 3HaHui mo teme "Toku B
pa3IuYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

11 KITACC

Ne

Tema ypoka

KoJunuyecTBo 4acoB

JlaTa

DJIeKTPOHHBIE




n/n u3ydyeHnusi | uupposbie
Kontpoasubie | IlpakTuyeckue y bp
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
B3aumoneiicTBUe TMOCTOSIHHBIX MAarHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE MoJe. 1
['unoreza Amnepa
Bekrop marautHOM MHAYKUMH. [IpuHImn
2 CyNEpIIO3UIMU MAarHUTHBIX NoJied. JInHumn 1
MarHUTHOM MHAYKLIUH
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.
3 1
OmnbIT OpcTena
4 Cwiia Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1
3) Pemenue 3anau 1
6 [Ipumenenue 3akoHa Amrepa. 1
DNeKTpoU3MepuUTENbHbBIE TPUOOPHI
Cuia JlopeHua, e€ HanpaBiIeHUE U MOIYJIb.
7 JBrxeHue 3apsHKEHHOM YaCTHIIBI B 1
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Pewenue 3anau 1
9 Pa6ora cuiel Jlopenna 1
10 Pemenue 3amau 1
MarauTHOE 1I0JIE B BENIECTBE.
11 1

q)eppOMaFHeTI/IKI/I, nmapa- 1 IMaMardiCTuKu




12

OcHOBHBIE CBOHCTBA (heppOMarHETUKOB.

[Tpumenenue heppoMarHeTUKOB

13 Pemenune 3amau no reme "MarautHoe nose"

14 Pemenune 3amau no reme "MarautHoe nose"
SIBneHre ANeKTPOMArHUTHON WHIYKITUH.

1 .

5 [ToTok BekTOpa MarHUTHON MHAYKIIUU

16 OC unaykumn

17 3aKOH AJIEKTPOMArHUTHOW WHIYKIIHH
®apanes

18 Buxpesoe anexktpuueckoe nosie. Toku Pyko
O/J1C nHAYKIMH B IBHKYIIUXCS

19 MIPOBOTHHKAX

20 Pemenue 3amau

21 [IpaBuno Jlenua
WuayktuBHOCTH. KaTyika MHAYKTUBHOCTH

22 B IIEIIM ITOCTOSHHOI'O TOKA
SBnenune camounaykiuu. 3/C

23 CaMOUHTYKITUU
DHeprus MarHUTHOTO TOJS KaTYIIKH C

24 TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amau




O0001eHME U cUcTEMAaTU3alUsd 3HAHUU IO

26 TeMe "DneKkTpoarnHamMuKa"

”7 Konrtponbnas padora mo reme
"OnexkTpoaguHamMuka"
Konebarenbnas cuctema. CBOOO HBIE

28 kosnebanus. ['apMoHUYecKue KoJeOaHusI
Kunemarnyeckoe v TUHAMUYECKOE

29 OIKCaHKE KOJICOATEIbHBIX JBIKCHHUN
DHepreTu4eckoe OMMUCaHue . BriBox
JMHAMUYECKOTO OMTUCAHUS TAPMOHHYECKUX

30 KOJICOaHMIA U3 UX SHEPTETUYECCKOTO U
KUHEMATUYECKOTO OITUCAHUS

31 Awmintyzaa u ¢asa kojaedanui
[leppon wu wyacToTa  KOJIEOAHUHU.
[Tepuon mManbIx cBOOOAHBIX KOJICOAHUI

32 MaTeMaTHYECKOTO MasTHHKa. llepnon
CBOOOJHBIX KOJICOAHUH MPY>KUHHOTO
MasITHUKA
3aryxaromue Koyebanus. BelHyKIeHHBIC

33 Konebanus. Pezonanc

34 ABTOKONIE0AHUSA

35 Pemrenne 3amau




Ypoxk-koHdpeperuus "MexaHu4IecKne

36 KOJICOAHUsI B MY3bIKaJIbHBIX HHCTPYMEHTax"
O06o0uieHne U cucTeMaTu3auusl 3HaHUKA TIO
37 teMe "MexaHnueckue KoieoaHus"
38 OJeKTpOMarHUTHBIE KOJICOaHus.
KoneGaTenbHbIil KOHTYp
®opmyna Tomcona. CBsi3b aMILTUTY]IbI
39 3apsAaa  KOHJEHcaTropa C  aMIUIMTYJOU
CHJIBI TOKA B KOJIEOATEIIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM
40 K0JIe0aTeIIbHOM KOHTYPE
3aryxaromue 3J1eKTPOMarHuTHbIE
41 KoJIeOaHusl. BeinyxaeHHble
3JIEKTPOMAarHUTHbIE KOIeOaHUs
IlepemeHnHbIN TOK. Pe3uctop u KoHaeHcaTop
42 B LIENIY [IEPEMEHHOTO TOKA
Karymka  HMHOYKTMBHOCTM B IENH
43 NIEPEMEHHOT0 TOKa
" 3akoH OMa 151 2JIEKTPUYECKON 1Ienu
MIEPEMEHHOT0 TOKa
MoIHOCTb IEPEMEHHOTO TOKA.
45 AMIITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE

CHJIbI TOKA W HAITPAKCHUA




46

Pe3onaHC B 2JIEKTPUYECKON LIETIH

47 Pewenne 3anau
WneansHbIif Tpancopmarop.
48 [Tpou3BOICTBO, Mepeaaya u noTpedieHue
ANEKTPUYECKONH IHEPTUU
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE
49 anekTposneprun. KynbTypa ucnoiab30BaHus
AJIEKTPOIHEPTHH B TIOBCETHEBHOM JKU3HU
50 Pemenue 3anau
o1 Pewenne 3anau
OO6o0mieHre U cucTeMaTH3alusl 3HaHUU 110
52 TeMe "DIeKTpOMarHuTHbIE KoneOaHus "
MexaHnyeckue BOJIHBL. XapaKTEPUCTUKH
53 MEXaHUYECKUX BOJH
54 CBoiicTBa MEXaHUYECKUX BOJH
55 3ByK. XapaKkTEpUCTUKH 3ByKa
WNudpa3Byk u ynbrpas3syk. [llymoBoe
56 3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl
57 Pemenue 3amau
- DNEeKTpOMarHuTHble BOJHBL.  M3nmydyeHue

SJICKTPOMArHuTHBIX BOJIH




59

:‘)HepFI/IH QJICKTPOMAruuTHHIX BOJIH.
CBolicTBa QJICKTPOMAarouTHBLIX BOJIH

60

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IpMeHeHnE IIEKTPOMAarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

ITpuHIMIIBL paxuocBs3u u
TEJICBUJICHUS. Pannonoxkanus.
DNeKTpOMarHuTHOE 3arpsi3HeHue
OKPYKaIOILEe Cpebl

62

Kontposnbnas pabora no teme "Konebanus
Y BOJTHBI"

63

Cser. 3aKkoH IPSIMOJIMHEIHOTO
pacIpocTpaHeHHUs CBETa

64

Pemenne 3amau Ha NpUMEHEHHE 3aKOHA
IPSIMOJIMHEHHOIO PaclpoCTPaHEHUsI CBETA

65

Otpaxenue cBera. [Inockoe 3epkaio.
Cdepuueckoe 3epkaio

66

[Ipenomnenue cBeta. AOCONMIOTHBIM U
OTHOCHTEJIbHBIN NIOKA3aTelb IPEIOMIICHUS.
ITonHOE BHYTpEHHEE OTpaKEHHUE.
IIpenenbHbIN Yo MOJHOTO BHYTPEHHETO
OTpaKEHUs

67

Pemrenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUS U ITPECIIOMJICHUSA CBCTA




Xon nydeit B mpusme. Jlucnepcus cera.

68 CnoxHbIN cocTaB Oenoro ceera. L{per
JIunszel.  DOKyCHOE  paccTrosiHue U
69 ONTHYECKasi CUJjla JIMH3BI
[TocTpoeHne n300pakeHH B TUH3aX U UX
70 cUCTEeMax. Y BEIMYECHUE JINH3BI
Pemenue 3agau Ha noctpoeHue
71 U300paKEHHUH, TT0JIy4aeMBIX C TIOMOIIBIO
JMH3
72 ['na3 kak onTuyeckas cucrema
Pemenune 3anau. [Ipenensl npuMeHUMOCTH
73 TEOMETPHUECKOMN ONTUKH
74 CkopocThb cBeTa U METO/IbI €€ U3MEPEHUs
75 Hucniepcus cBera
76 Wutepdepenuus ceta
KorepeHTHbIE HCTOUHHKHU. Y CIIOBHS
" HAOJI0ICHUST MAKCHMYMOB 1 MUHUMYMOB
78 Pemenne 3amau
79 [Tpumenenue unTepdepeHu
80 Judpakmnus ceera
HudpakinuonHas  pemeérka.  YcioBHe
81 HAOJTIOICHUS TJIABHBIX MAaKCHMYMOB
82 Pemenue 3amau




83

HOHGpGLIHOCTB CBCTOBBIX BOJIH.

Honﬂpmaum{ CBC€Ta

84 Pemenue 3anau

85 CBeToBbI€ BJICHUS B IPUPOJIE
O06o0muieHne U cucTeMaTu3anus 3HaHUK 110

86 teme "OnTuka"

87 KonTponbHas pabota no reme «OnTuka»
['paruIs! MPUMEHHUMOCTH

88 KJIACCUYECKOW  MEXaHHMKU.  3aKOHBI
AIIEKTPOIUHAMUKH u TIPHHITATT
OTHOCHUTEIIEHOCTH
ITocTynatel cienualbHOW TEOPUHU

89 OTHOCHUTEIIEHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOI ~ MHTEpBaI.
[IpeoOpazoBanust  Jlopenma.  YcimoBue

90 MPUYUHHOCTH. OTHOCHUTETHHOCTD
OJTHOBPEMEHHOCTH. 3aMeNJIeHHe BPEMEHHU
¥ COKpAIEeHHE JITNHBI
DHeprus ¥ UMIYJIbC PEISITHBUCTCKOM

91 YaCTHIIBI
CBs13b MaccChl C DHEPTHEH U UMITYTBCOM

92 PENATUBUCTCKON YaCTHUIIBI. DHEPTHUS MTOKOS

93 PaBHOBecHOE TemI0BOE U3NTyUYEeHHE




94

3akoH cMemieHns Buna

95 ['umore3a M. [Tnanka o kBanTax. OTOHBI

96 DHeprusi 1 UMITYIIbC POTOHA
®dotordpdext. OnbiTer A. I'. CtoneTona.

97
3akonsl pororddexra

98 VYpaBuenue DitHmreitHa 115 hoTodddekra.
"Kpacnas rpanuna” ¢pororddekra

99 Hasnenue cBera. OnbiTel [1. H. JIeOenena

100 BoJiHOBBIE CBOMCTBA YaCTHUILL
Bounsl ne bpoid. /InuHa BoJIHBI e

101 Bpoiisnst u pa3mMepsl 00J1aCTH JTOKATH3AIAH
JBUKYIICHCS YaCTHIIBI

102 KopnyckynsspHO-BOTHOBOM AyaIn3m

103 Judpakius 37eKTPOHOB Ha KpUCTaJIaX
Crneuunduxa usmepeHnii B MUKpOMHUPE.

104 CoOTHOIIICHUS HeOTpeAeEHHOCTEH
[eiizen6epra

105 Pemenue rpadguyeckux 3amaq

106 Pemienne pacu€THbIX 3a1a4




KoHnTtpoinbHast pabota o temam: "OCHOBBI

107 CTO", "KopnyckyisipHO-BOJIHOBOM

Jyanusm"

OMnBITHI IO UCCIIEOBAHUIO CTPOEHUS aTOMA.
108 [Tnanerapuast Mmoaens aroma Pesepdopaa
109 [Toctymnarter bopa

Bunapl criektpoB. CrieKTp ypoBHEHW 3HEpruu
110 aToMa BOJ0Opoza

CrioHTaHHOE U BBIHYKJIEHHOE U3ITy4YeHUE
111 cBeTa
112 Jlazep

Hyxknonnas moaens sapa
113 ['eitzenOeprallBanenko. 3aps 1 MaccoBOe

YHCIIO Apa.

N3otonel. PagnoakTuBHOCTH

3aKoH pasiMoaKkTUBHOTO pacnaaa. CBoicTBa
114 MOHU3UPYIOUIETO HU3iIydeHus. Biusaue

PAAVOAKTUBHOCTH Ha KUBBIC OPraHHU3MBI.
Ho3nmerpus




115

DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
cuibl. Jledekt maccrl siapa. SAnepHoie
peakuuu. Snepusie peakTopsl. [Ipodaemsl
YIPaBISEMOr0 TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE ACTIEKThI Pa3BUTHS sIIEPHON
SHEPreTUKU

116

MeToapl perucTpaIy U UCCICI0BaHM
3JIEMEHTApHBIX YacThll. OyHTaMeHTAIbHBIC
B3aUMOJICHCTBUS. bapnoHbI, ME30HBI U
nentoHsl. [Ipeacrapnenne o CtanmapTHOM
Mozaenu. KBapk-TiItoOHHAss MOJIENb aIpOHOB

117

®uzuka 3a npenenamu CTaHIapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3M4ecKoi KapTHHBI
Mupa

118

Oranbl pa3BUTHS aCTPOHOMUHU. 3HAUEHUE
aCTPOHOMUHU

119

[IpuMeHUMOCTh 3aKOHOB (PUBHUKH IS
00BsICHEHUS PUPO/IbI KOCMUYECKHUX
00BbEeKTOB. METO/ Il aCTPOHOMUYECKHUX
HCCIIeIOBAaHNI

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
pannoTeNecKonbl, BHeaTMochepHas
aCTpPOHOMHUS




Bun 3BénmHoro Heba. CosBe3mus, spKuE

121 3BE31bI, IUIAHETHI, UX BUIUMOE JBUKCHHUE
Conneunas cucrema. Connue. ConHeunas

122 akTUBHOCTb. McTounuk sHeprun ComaHia
U 3BE3]
3BE3 I, nx OCHOBHBIC

123 XapaKTCPUCTUKHU. [uarpamma
"CHeKTpaIbHbIN KJIACC — CBETUMOCTD"

124 3Be3/1bI TIIABHOM MOCIEN0BATEILHOCTH
Baytpennee crpoenue 38€31. CoBpeMEHHbIE
IIPEJICTaBJICHUS O IIPOUCXOKICHUU U

125 sposrony CoJHIa U 3BE37. OTallbl )KU3HU
3BE3 ]

Mineunsiii [Iyte — Hama ["amaktuka. Tunel

126 rajlakTUK. UEpHbIE JbIPBI B SApax ralakTHK
Bcenennas. Pacipenune BeenenHoil. 3akoH

127 Xab6ma. Teopust bosbiioro B3psiBa.
PenukroBoe nznyueHue

128 MacmrabHast ctpykTypa BeeneHHoi.
MeraranakTuka

129 Hepeménnpie mpobieMbl acTpOHOMUU




130

DuU3nYECKUi MPAKTUKYM 10 TEME
"NccneqoBanue MarHUTHOT'O ITOJIA
IMOCTOSTHHBIX MarHUTOB' MJIM
"UccnenoBanue CBOMCTB (heppOMarHeTUKOB"
ninn "UcciaenoBanue AeUCTBUS IOCTOSIHHOTO
MarHuTa Ha pamKy ¢ TOKOM"

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cunpl Amnepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIlepa OT CUJIbl TOKa"
unn "OnpeneneHne MarHUTHOW WHYKITUN
Ha OCHOBE U3MepeHus cuibl Ammnepa"

132

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSBICHUS 3JI€KTPOMArHUTHON
uHayKuu'" wim "OnpeneneHrne HHIyKIUN
BHUXPEBOI'0 MarHUTHOTO MOJS"

133

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue siBIE€HUS CAaMOMHIYKIUN"
win "COopKa MOJENHN 3JIEKTPOMArHUTHOTO
re”separopa"

134

Du3nUeCcKul IPAKTUKYM I10 TEME
"N3mepenne neproa CBOOOTHBIX
KoJie0aHUM HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"




135

DuU3nYeCKui MPAKTUKYM MO TEME
"[IpeoOpazoBaHue SHEPTUHU B IPYKUHHOM
MasiTHUKE"

136

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOT0 TOKa Yepes
IIOCJIEI0BATEILHO COCIUHEHHBIE
KOH/JIEHCATOP, KaTYIIKY U pe3ucTop" min
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

137

Pu3n4eCcKuil IPAKTUKYM 110 TEME

"N3yueHue napameTpoB 3BYKOBOW BOJIHBI"

138

DuU3nYeCKui MPAKTUKYM I10 TEME
"N3Mepenne nokaszaress nNpeaoMiIeHUs
crexsa" wnu "[lomyuenue nzodpaxeHus B
CHUCTEME U3 IIOCKOIO 3epKaya U JIMH3bI"

139

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
paccTosHUS OT BeIlleCTBa (Ha MpuMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOT'O pacCTOSHUS pacCEUBAIOIINX
uH3"

140

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Habnronenue audpakiuun, uHTEphEepeHITnN
Y noJIsipy3anuu ceera'




141

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"OnpenesnieHue UMITYJIbCA U SHEPTUU
PEISITUBUCTCKUX YacTull (1o pororpadusim
TPEKOB 3aPsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mepenue nocrosinHou [l1anka Ha OCHOBE
uccienoBanus Gporodrddexra" wim
"HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
Yyepe3 CBETOAUO OT HaMpsiKeHHs "

143

DuU3nyecKuil MPaKTUKYM I10 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJAOPOJAa U UBMEPEHUE
nocTostHHOM Punbepra”

144

Du3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue paaroakTUBHOTO (oHa C
MCIIOJIb30BaHUEM JIO3UMETpa" Un
"3y4yeHue morjaomeHus 6eTa-4acTuil
aIroMUHNEM"




145

DuU3nYeCKui MPAKTUKYM 10 TEME
"HaOGnromeuus 38€34H0T10 HeOa
HEBOOPYKEHHBIM TIJ1a30M C UCIIOJIb30BAHUEM
KOMIThIOTEPHBIX TPHIIOKCHUHN IS
OTIpEICTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIAPHs U IPKUE
3BE31b6l" win "HalOmroneHus B TEIECKONI
JlyHBI, TUTaHET, TYMAHHOCTEH M 3BE3THBIX
CKOIUIeHUI"

146

O06o0011eHre U crucTeMaTu3alys 3HaHUH.
Pounb ¢usuku u actpoHOMEM B
SKOHOMHUYECKOMN, TEXHOJIOTUYECKOH,
COITMAIBHOM U ATHYECKOM chepax
JIeATEIbHOCTH YeJIOBEKa

147

O06o0011eHNe U cucTeMaTU3alus 3HaHNH.
Ponb u MecTo pu3MKM 1 aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

148

O0001eHne U cUCTEMAaTH3AIUS 3HAHUI.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
NpeJICTaBICHUN 0 PU3NYECKON KapTHHE
MUpa, MECTO (PU3HUECKON KapTUHBI MHpa B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MPECTABIECHUHN O
npupojie




O0001meHre U cUcTEMATU3ALMS 3HAHUU 110

149 teme "Kunematuka"

O0001eHre U cucreMaTu3anys 3HAHUUA 110
150 teme "Kunematuka"

O0001eHrne U cucreMaTu3anys 3HAHUUA 110
151 teme "lunamuka"

O0001eHre U cUcTEMATU3aLMs 3HAHUUA 110
152 teme "Cratuka TBepaoro temna"

O0001eHre U cUcTEMATU3aNMs 3HAHUUA 110
153 TeMme "3aKOHbI COXpaHEHUS! B MEXaHUKE"

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
154 Teme "OCHOBBI MOJIEKYJIAPHO-KHHETUYECKON

Teopun"

O0001eHue U cUcTEMATU3alMs 3HAHUNA
155 no Teme "Tepmoaunamuka. TermnoBsie

MAaIvHb!"

O00011IeHNEe U cUCTEMATHU3aUsl 3HAHUNA IO
156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.

®dazoBble Iepexoas"

O060011IeHNEe U cHUCTEMATHU3aIUsl 3HAHUNA IO
157 TeMe "DnekTpuieckoe nosue"
158 O00011IeHEe U cUCTEMATHU3aMs 3HAHUKA I10

teMme "[10CTOSHHBIN 21eKTpUUECKU TOK"




159

OO6o0mIeHne ¥ cUcTeMaTH3aIUs 3HAHHWKA 10
teme "Toku B pa3nuHbIX cpegax”

160

O0001eHre U cucreMaTu3anys 3HAHUUA 110
TeMme "MaruutHoe noJe"

161

PesepBHeblit ypok. O6o0IICHHE U
CHCTEMATHU3aLMs 3HAHUH 110 TEME
"DeKTpOMarHuTHas UHIYKIus"

162

PesepBubIit YPOK. O06o01eHne u
cUucTEMAaTH3alysA 3HAaHUH 110 TEME
"Mexanndeckue KoineOanusg"

163

PeszepBublit ypok. O0o6meHne u
CUCTEMAaTH3AIMsI 3HAHUN TI0 TeME
"DeKTpOMarHuTHbIE KoyieOanus"

164

PesepBHblit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 1o Teme
"MexaHHUEeCKUE U AIIEKTPOMarHUTHbIE
BOJIHBI"

165

PesepBHbIit ypok. O60011eHNE U
cucTeMaTtu3anys 3Hagui mo reme "Ontuka"

166

PesepBHbIit ypok. O60011eHNE U
cucreMarusanysa 3HaHui 1o teme "OCHOBEI
CTO"




167

PesepBHbii  ypok. OO0o0OmeHne u
CUCTeMaTH3alMsl 3HAHUA TI0 TeMme
"KopnyckynsipHO-BOJHOBO#
Jyanusm"

168

PesepBublit  ypok.  OOoOmieHue  u
cucremMatTu3sanus 3HAHUU 10 TEMEC
"®u3uka aroma"

169

PesepBHbiii  ypok.  OOoOmieHne
CUCTeMaTH3alMs  3HAHUM 1O  Teme
"du3nKa aTOMHOTO Apa U AJIEMEHTaPHBIX
yactuir"

170

PesepBublit ypok. O60011eHuE U

cHUCTEeMaTH3aIlus 3HAHUH 110 TeMe
"DnemMeHTHl acTpopu3UK"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

170

16




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. ®dwuszuka, 11 xmacc/ KaceksroB B.A., OOmecTtBo ¢ OrpaHUYeHHOU
OTBETCTBEHHOCTHIO «/[PODAY; Akninoneproe o6mecTBo «M31aTenbcTBO

«HpOCBCHICHI/Ie»

. ®dwuszuka, 10 xmacc/ KaceksroB B.A., OOmecTtBo ¢ OrpaHWYeHHOU
OTBETCTBEHHOCTHIO «[PODA»; AkiinonepHoe odiectBo «M3aaTenbcTBO

«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
®uzuka. YriayOneHHslid ypoBenb. 10—I11 kmaccel : pabouas mporpamma K

muaun YMK B. A. KacesiHoBa: yueOHO-MeToIMueckoe nocodue / B. A.
KacesnoB, U. I'. Bmacopa. —M. : JIpoda

2 ®wuzuka. 10 k1. YroyOneHusiii ypoBeHs : yueOHuk / B.A. KacesHoB. —
5-¢ u3z., crepeortui. — M. : Jlpoda
3 ®wuzuka. 11 k. YroyOneHusiii ypoBens : yueOHuk / B.A. KacwsinoB. —

5-e m31., crepeorturt. — M. :[poda

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1 http://nsportal.ru - counanbHas ceTb pAOOTHUKOB 0OpA30BAHHSI.



2 http://markx.narod.ru/pic/ - ¢usuka B 1mKoJe.

3 http://festival.1september.ru/articles/ - decTuBanp mnegarornyecKkux HUIACH
«OTKPBITBIA YPOK».

4 http://lwww.fizika.ru/ - caiit mis yaurenei GU3UKA U UX YICHUKOB.
5 http://www.physics.ru/ - matepuabl 1o (Gpu3uKe.
6 www .ege .edu.ru - uadopmarmonssiii nopran EI'D.

7 http :// school - collection .edu . ru / - enunas xosekuus [{OPoB



