MyHunumnaipHoe O0KeTHOE 0011e00pa3oBaTeIbHOE YUPEKICHUE
«Cpenusisi o01ieo0pa3oBareabHas MIKoJa ¢ yriIyOonEHHBIM H3y4YE€HUEM OTAENbHbIX TPEIMETOB
Ne62 um. A.S.Onapuna» ropoga Kuposa

MoanvicaHo undposoii noanucbio: CamogenkuH Bnagumvp

Camopenkun ==
DN: c=RU, st=Kuposckas obnactb, |=r. Kupos, title=[lnpexkrop

wkonbl, o=MYHULIUMANbHOE BIOAXKETHOE HpI/IJIO)KeHI/Ie K OCHOBHOI>'I
OBLLEOBPA30BATESIbHOE YUPEX/IEHUE "CPEAHARA o
OBLEOBPA30BATE/IbHASA LLIKOMA C YT/IYBJEHHBIM 06me06pa30BaTeJ'IBHOI/I mporpamMme

M3YYEHMEM OTAESIbHbIX MPEAMETOB Ne 62 M. A.A.
H Bn a n M M M p ONAPUHA" TOPOJIA KNPOBA, (OOH COO)

1.2.643.100.3=120B3035383234393332363832,
1.2.643.3.131.1.1=120C343334353130343035323938,
email=schoole62@mail.ru, givenName=Bnagumunp ViBaHosuny,

M B a H O B VI q sn=CamopenkuH, cn=CamopenkuH Bnagumup MBaHosuy
[Nata: 2024.09.02 17:46:01 +03'00"

PABOYASA ITPOI'PAMMA
yueOHoro npeagmera «®@u3uka. ba3oBblii ypoBeHb»

s ooyqaromuxcs 10-11 kiaccos

Kupos

INOACHUTEJIBHASA 3ATINCKA



[Iporpamma 1o ¢u3uke 06a30BOro ypoBHS Ha YpPOBHE CpPEIHEro o0mero oOpa3oBaHHs
pa3paboTaHa Ha OCHOBE IOJIOKEHMH M TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obpasoBarenbHON TporpaMmebl, ipencraBieHHbIX B DI'OC COO, a Takxke ¢ yuéToM deaepabHON
pabodeii mporpaMMbl BOCIUTAHUSI M KOHIICTIIIUY TIPETIOaBaHusl yaeOHOro npeamera «Dusnkay B
oOpaszoBaTtenbHBIX opraHm3anusx Poccuiickoit ~®Denepamuu, peaTM3ylONIMX OCHOBHBIC
o0pa3oBaTenbHbIE TPOTPAMMBIL.

Conepxanue mporpamMMbl 1Mo (UM3MKE HampaBieHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa obydarontuxcs 10—11 kiaccoB npu oOydeHun ux ¢Gu3nKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUTaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM U METaIllpeAMETHBIM
pe3ynbraraM OOyYeHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTh PEaTU3allid MEXIPEIMETHBIX
cBs3ell (DM3MKM C E€CTECTBEHHO-HAyYHBIMH YYeOHBIMU TpeaMeTamMu. B Hell ompenenstorcs
OCHOBHBIC LIEIM M3y4eHUs (U3UKU HAa YPOBHE CpeaHEero oOIiero oOpa3oBaHMs, IUIAHUpPYEMbIE
pe3ynbTaThl OCBOCHUS Kypca (PU3UKHU: JIMYHOCTHBIE, METANIpEAMETHBIE, TpeIMeTHbIE (Ha 0a30BOM

YPOBHE).
[Iporpamma 1o Gu3nke BKIIOYALT:

IUTAaHUpPYEMbIE pe3yNbTaThl OCBOGHMsSI Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
peIMETHBIC PE3yIbTAThI MO T0/IaM O0yUCHUS;
coJiepkaHue yuyebHoro npeamera «Pu3rka» Mo rogam o0ydeHusl.

dusnka Kak Hayka 0 HanboJjee 00muUX 3aKOHAX MPUPOJBI, BRICTYMAs B KAYECTBE YUYCOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpY)KarolleM MHpe.
[[IxonbHBIA Kypc (GUBUKH — CHCTEMOOOpa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
MPEIMETOB, MIOCKOJIBKY (PU3NYECKUE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBICHUMN, N3y4aeMbIX
XuMHUen, Ouosnoruel, pusnueckor reorpadueit u acrpoHommueit. Vcmonp3oBaHue M aKTHBHOE
npUMeHeHHe (PU3MUECKUX 3HAHUN ONPEEIISeT XapaKTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOIOTHMA
B cdepe HSHEPreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TOJYYCHHS HOBBIX MAaTEpHAalOB C
3aJJaHHBIMH CBOMCTBAaMH U Ipyrux. Mzydyenue Gpu3nku BHOCUT OCHOBHOM BKJIa B (popMupoBaHUe
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPa OOYy4aroIIuXcs, B (OPMHPOBAHWUE YMEHHU TPUMEHSITH
HayLIHBIf/'I MCTO/J IMMO3HAHHUA ITPU BBIITOJIHCHUN UMU yLI€6HBIX HCCJ’IC,Z[OB&HPII’I.

B ocHOBy kypca ¢u3uKu sl ypOBHSI CpeIHETo 00IIero 00pa3oBaHusl MOJIO0KEH PSII UACH,
KOTOPBIE MOKHO paCCMaTPUBATh KaK MPUHIIUIIBI €r0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEHM KypcC SIBIISCTCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COIEPKUT MaTepHal M3 BCEX pa3/iesioB (PM3MKH, BKIIOYAET KaK BOMPOCH KIACCHYECKOH, TaKk U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cOOTBETCTBUU ¢ HEH MaTepuall Kypca pU3UKU 00beTUHEH BOKPYT
¢usmueckux Teopwil. BeaymumMm B Kypce sBisercs (OpPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BEUICCTBE U IOJIE.

Hoesa cymanumapuszayuu. E€ peanuzanus mpearnosaraeT HCHOIb30BaHHE T'YMaHUTapHOTO
noTeHIHana (GU3NYecKor HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaKKe C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMU M SKOJIOTMYECKUMH ITpolIeMaMu.



Hoes npuknaonoii nanpasrennocmu. Kypce ¢pusuku rnpeanonaraet 3HaKOMCTBO € ITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNN U3YUYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonoeuzayuu peanusyercs IMOCPEIACTBOM BBEACHHSI DJIEMEHTOB COJAEpIKaHMUS,
MOCBSIIEHHBIX JKOJIIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a Tak)Ke 00CyKIeHHs MpoOJIeM palliOHAIbHOTO MPUPOIONOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

CTep>KHEeBBIMU 3JIEMEHTaMH Kypca (U3WKH Ha ypOBHE CpEIHEro oO0Iero odpazoBaHUs
ABJISIIOTCS  pu3udeckue Teopu (HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢usmueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPHUPOJE, TPAaHUIAX MPUMEHUMOCTH TEOPHM, Uil ONHCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IIPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOAX0/] B Kypce (PU3UKHU pearnu3yercsl MPEexIe BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIBHON JIeATeNbHOCTH o0yvaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKN — ITO UCTOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo ¢(usuke OObEIWHEHBI B OOLIMI CIUCOK
YUECHHUYECKUX MPAaKTUYeCKUX paboT. BeigencHue B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
NPOBOIUMBIX JJIsl KOHTPOJSI M OLIEHKH, OCYIIECTBISETCS YJYacTHUKaMH 0Opa30BaTEebHOTO
mpoIriecca UCXOosl U3 0COOCHHOCTEH MJIaHWPOBAHUS M OCHaIeHus kabuHera usuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIONIMMHUCSH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHHS,
UCCIIC/IOBAaHHUST 3aBUCHMOCTEH (PM3UYECKUX BEIMYMH W TIOCTAHOBKY OIIBITOB IO TPOBEpKE
NPEIOKEHHBIX THITOTE3.

Bonbmioe BHuManue YACIACTCA PCHICHUIO paC‘IéTHBIX 1 Ka4C€CTBCHHBLIX 3a1a4. HpI/I 3TOM
JUTSL pacU€THBIX 3a/1a4 PUOPUTETOM SIBISIFOTCS 3a/Ia4H C SIBHO 3a/IaHHOW (PH3MUYECKOW MOJEIIBIO,
MO3BOJIIONINE IPUMEHSATh U3YUYE€HHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3fielia Kypcea,
TaK W WHTETPUPYS 3HAHUS W3 Pa3HBIX pasnenoB. /[ KayecTBEHHBIX 3aqad MPHOPHUTETOM
ABJIIAKOTCA 3aJaHHUs Ha O6’b$ICHeHI/Ie MMPOTCKAHUA (bI/IBI/I‘-IeCKI/IX SIBJICHUU U mponeccoB B
OKpY’KaIOIIeH XU3HH, TpeOyromue BbiOOpa (u3nueckod MOAENW MJIsi CUTyalluH IPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBunm ¢ TtpeboBanmsimu PI'OC COO k MarepHaIbHO-TEXHHYECKOMY
obecrieueHnI0 ya4eOHOTo mporiecca 0a30BbIld ypOBEHb Kypca (U3HKH HA YPOBHE CPEHETO OOIIEro
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX NMPEIMETHOTO KaOMHeTa (PU3MKU WU B YCIOBHUSIX
MHTETPUPOBAHHOIO KaOMHETa MpEeIMETOB €CTECTBEHHO-HAY4YHOro Lukia. B kaOunere (uzuku
JOJDKHO OBITH HeoOxonumoe jabopaTopHOe 00OpyIOBaHME JUIS BBIOJHEHHS YKa3aHHBIX B
IporpaMMe 1o (Gpu3nKe y4eHU4eCKUX MPAKTUYECKUX padbOT U IEMOHCTPALMOHHOE 000PYIOBaHHE.

JleMmoHCcTpanimoHHOE  00OpyJIOBaHHe (OPMUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ECIeYHBAaEeT MOCTAaHOBKY MEPEYUCICHHBIX B MPOTrpaMMe IO
du3MKe KIIOYEBBIX JEMOHCTpAIU I UCCICOBAHMS HM3y4aeMBIX SIBICHHH H TPOIIECCOB,
SMIUPHUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopaTopHoe 000pyI0BaHKE I YYCHUYCCKUX MTPAKTUUECKUX pab0T OPMHUPYETCS B BUJIE
TEMATUYCCKUX KOMIIJICKTOB H O6CCHC‘II/IBaeTCH B pacqéTe OOHOTO KOMIUICKTAa Ha OBYX
obOyvaronuxcsi. TeMaThueckre KOMIUIEKTHI JIabOpaTOpHOTrOo 00OpYyIOBaHUS JOJIKHBI OBITh
MMOCTPOCHBI Ha KOMIIJICKCHOM HCIIOJIb30BAHUU AHAJIOTOBBIX U LII/Iq)pOBBIX HpI/IGOpOB, a TakKXKeE
KOMITHIOTEPHBIX U3MEPHUTEIILHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3KUKH B 00111eM 00pa30BaHUM SBISIOTCS:



(dopMHpOBaHHWE HHTEpeca W CTPEMJICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHHIO TMPHPOJIBL,
pa3BUTHE WX WHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE IMO3HAHUS U (POPMHUPOBAHUE UCCIIEAOBATEIBCKOTO
OTHOIIEHHSI K OKPY)KAIOIINM SIBIICHHSIM;

dbopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3ylibTaTa H3yuyeHUs OCHOB CTPOCHUSI MATEPUH U
byHIaMEHTAIBHBIX 3aKOHOB (PU3HKHU;

dbopMupOBaHHE YMEHU OOBSCHATH SBICHHS C UCIOJIb30BaHNEM (U3MUECKUX 3HAHUH U HAyYHBIX
JI0Ka3aTeNbCTB;

(dopMHpOBaHUE TPENCTABICHUH O PoNM (U3UKU I PAa3BUTHUSl IPYTUX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH.

JlocTrokeHHe 3TUX Ielield 00ecrednBaeTCsl PElICHHEM CICAYIONIMX 33a1ad B IPOIecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0Iiero o0pa3oBaHuUs:

npruoOpeTeHne CUCTeMbl 3HaHUKH 00 oOUIMX (U3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUsX,
BKJIIOYas MEXaHWKY, MOJIEKYJSIPHYIO (H3MKY, OSJIEKTPOJMHAMHKY, KBAaHTOBYIO (U3HKY W
AIIEMEHTHI aCTPOPHU3UKU;

dopMupoBaHHE YMEHUH NPUMEHSATh TEOPETUYECKHE 3HAHHWA Ui OOBACHEHUS (H3HMYECKHUX
SIBIICHUH B IPUPOJIE U IS IPUHATUS MPAKTUUYECKUX PEIICHUH B TOBCEAHEBHOM KU3HH,
OCBOEHHE CIIOCOOOB PEUICHUS Pa3IMYHbIX 33/1a4 C SIBHO 331aHHON (U3MYECKOI MOJIEINbIO, 3a/1a4,
MOJPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3/1aHUe (PU3NYECKOM MOAETH, aJeKBATHON YCIOBUSAM
3a1a4H;

NOHMMaHWe (U3UYECKUX OCHOB M MPUHIUIOB JCHCTBUA TEXHHYECKHX YCTPOWCTB U
TEXHOJOTUYECKUX MPOLECCOB, UX BINSHHUSA Ha OKPYXKAIOLIYIO CPENy;

OBJIQJICHUE METOJaMHM CAMOCTOSITEIFHOTO TUIAHUPOBAaHMA M TMPOBEACHUS  (PU3HMUECKUX
9KCIIEPUMEHTOB, aHAIM3a M HWHTEPIpETannd WHQPOPMAIMH, ONpPENeICHHS JJIOCTOBEPHOCTH
NOJIy4EHHOTO pe3ysbTara;

CO3/IaHME YCJIOBUW MJIA PpPa3BUTUA YMEHUW MPOEKTHO-UCCIEAOBATEIbCKON, TBOPYECKOM
NeSITETbHOCTH.

Ha usydenue ¢usuku (0a30BbIi ypOBEHB) HAa YpOBHE CpEIHEro o0Imero odpazoBaHUs
otBoautcs 136 yacos: B 10 kiacce — 68 yacos (2 yaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennmaraemelii B mporpamMme 1o GU3MKe MepeueHb JaOOPaTOPHBIX U MPAKTHUECKUX padoT

SBIISICTCS PEKOMEHJOBAHHBIM, YYUTENb JENaeT BBHIOOP MPOBEJACHUS JAOOpaTOPHBIX pPabOT M
OIBITOB C Y4ETOM MHAUBUAYAIBHBIX OCOOCHHOCTEN 00yUaroIuXcs.

COJEP)KAHUE OBYYEHUA



10 KUIACC
Pa3nen 1. ®u3nka U MeTOAbI HAYYHOI'O TIO3HAHUS

®usuka — Hayka o npupone. Haydnesle MeToasl IO3HAaHUA OKpY)Kawollero mupa. Poisb
9KCIEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS MPUPOIBL. DKCIIEPUMEHT B (pU3HKe.

MopenupoBanue (HU3NYECKUX SIBIICHUNW W TiporieccoB. Hayunwie rumotespl. Ousznueckue
3aKOHBI M TEOpUU. |'paHULIbI MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Pons m mecto ¢usuku B (HOpMUPOBAHWUM COBPEMEHHOW HAyYHOH KapTHHBI MHUpPaA, B
MPaKTUYECKOU JIeATETbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorossle 1 IU(GPOBBIE U3MEPUTEIIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYHUKH.

Pa3zgen 2. MexaHuka
Tema 1. Kunemamurka

Mexanuueckoe naBrkeHue. OTHOCUTENILHOCThL MEXaHHYeCKoro IBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepememienue, ckOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAas CKOPOCTb) M YCKOpEHHE

MaTepHaIbHON TOUYKHU, UX MPOEKLUHU Ha OCU CHCTeMbl KoopAHHAT. CloKeHue nepeMeleHnii u
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpPSIMOJIMHEHHOE NBMKeHue. I'paduku 3aBHUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MaTEPUAIIbHOU TOYKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO TaCHHUS.
KpuBonuneiiHoe nBukeHue. J[IBUKEHME MaTepUAIbHOM TOYKM 110 OKPYKHOCTH C
MOCTOSIHHOM 10 MOYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JIMHEHAs ckopocTh. [lepron n yactora

oOpamienus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHnueckue ycTpoicTBa U MPaKTUUYECKOE IIPUMEHEHUE: CIIUIOMETP, IBUKEHHE CHAPSIIOB,
LIENTHBbIE U PEMEHHBIE NTEpPEIaUH.

Jlemoncmpayuu

Mogenb cuctembl 0TCUETA, UIUTFOCTPALNS KHHEMATHUYECKUX XapaKTEPUCTUK JIBHXKECHHUSL.
[IpeoOpazoBanue IBUKESHHUN ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEeHHOM MTPOCTPAHCTBE.

Habmronenue npuxeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.



H3mepenue yckopeHusi CBOOOIHOTO MaeHHUS.

HampasnieHnne ckopocTH pyu ABMYKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEIbIO ONPEAEIECHUSI MTHOBEHHOW CKOPOCTH.

I/ICCJ'ICI[OBaHI/Ie COOTHOLICHUSA MCKIY ITYTAMH, HpOﬁHCHHBIMH TCJIOM 3a IMOCJICA0BATCIbHBIC

paBHbIE TPOMEKYTKH BPEMEHHM IMPU PaBHOYCKOPEHHOM JBUKEHUU C HAYaJlbHOM CKOPOCTHIO,
paBHOU HYIIIO.

N3ydenune qBUKEHUS IapUKa B BI3KOW HKUJKOCTH.
N3yuenune aBuKeHUs Teaa, OPOIIEHHOTO TOPU30HTAIIBHO.
Tema 2. /lunamuxa

[IpuHnun otHocurensHocTy ['anunes. Ilepsoiit 3akoH HprotoHa. HepruaabHbIE CUCTEMBI
OTCUETA.

Macca Ttena. Cwuima. Ilpununun cynepno3uumu cui. Bropoit 3akoH Hprotona mis
MaTepUalibHOM TOUKHU. TpeTuit 3akoH HbloTOHA 11711 MaTepUaIbHBIX TOYEK.

3akoH BceMupHOro tsaroreHus. Cuna tsokectu. [lepBas kocmMuyeckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, ckoiibkeHus, kauenusi). Cuiia tperus. Cyxoe tpenne. Cuna
TPEHMsI CKOJIbXKEHHUS U cuiia TpeHus nokos. Koaddumnuent tpenus. Cuaa conpoTUBICHUS MPU
JABHUXKCHHNU TCJ1a B dKUJAKOCTHU HUJIU rasc.

[ToctynarenbHoe U BpaliaTelbHOE IBHKEHUE a0COIIOTHO TBEPAOTO TEJA.

MOMEHT CUJIbI OTHOCUTENBHO OCH BpaueHus. [liieuo cuibl. Y cnoBus paBHOBECHS TBEPAOTO
Tena.

Texamueckne YCTPOﬁCTBa U TPAKTHYCCKOC TIMPHUMEHCHUC: IMOAIIMWIIHUKHK, JIBUXKCHHC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBeHue nHEpLMH.

CpaBHEHME Macc B3aUMOJICUCTBYIOIINX TEJI.
Bropoii 3akon HeroToHa.

H3smepenue cu.

Cro)XeHue Cul.



3aBUCUMOCTh CHJIBI YIPYTOCTH OT Ae(opMaruu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MTaJICHUN.
CpaBHeHuE CUIT TPEHUS NTOKOSI, KAUEHUS U CKOJIbKECHMSL.
VYcnoBus paBHOBecUs TBEPAOTO Tesa. Buabl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul
N3yuenune aBuxeHus Opycka o HaKJIOHHOM TIOCKOCTH.

HccrenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOIIMX B MPYXUHE W PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycaoBuii paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIICHUS.
Tema 3. 3aKoHbl COXpaHeHUA 8 MeXaAHUKE

HNmnynsc MaTepuabHON TOUKH (TeNa), CUCTEMbl MaTepUalbHBIX TOueK. IMIyabC cUitbl U
M3MEHEHHE UMIYJbca Teja. 3aKOH COXpaHeHUs UMIyJbca. PeakTuBHOE ABMKEHHUE.

Pabora criisl. MOIIHOCTE CHJIBL.

Kunerndeckass sHeprusi MatepuaibHONW TOYKH. Teopema 00 WM3MEHEHWU KHHETHYECKOM
SHEPTUH.

[TorennmaneHas sueprus. [loTeHnnanbHas SHEprus ynpyro 1eopMHUPOBAHHOMN MPYKUHBI.
[orenmansHas sHEprHs TeNa BOIU3U OBEPXHOCTH 3EMIIH.

IloTenumanbHble U HENOTCHUMAIbHBIC CHIIBIL. CBs3b paGOTBI HCIIOTCHIHUAJIBHBIX CHJI C
H3MEHEHHEM MEXaHHISCKOM OHEPIUU CUCTEMEI TCII. 3aKkoH COXpPAaHCHUA MEXaHUIeCKOM OHCPI'UH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuueckrne yCTpoOHMCTBAa U MPAKTHUYECKOE MPUMEHEHHE: BOJOMET, KOMEp, MPYKUHHBIN
MUCTOJIET, TBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHECHMsI HMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos moTeHIMAIBHON YHEPTUU B KHHETHYECKYIO U 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyenne abCONIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO JBYX OIMHAKOBBIX HHUTSHBIX
MAasITHUKOB.



HccnenoBanue cBA3M pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOW JHEpruM Teja Ha
IpUMepe PacTSHKEHHs] PE3MHOBOTO JKI'yTa.

Pa3nea 3. MosekyasipHast pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOIL Meopuu

OCHOBHBIE MTOJIOKEHHS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH U UX ONBITHOE 0OOCHOBAHUE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBHS YaCTHIL BEIIECTBA.
Mogenu cTpoeHus ra30B, KHUIKOCTEH U TBEPABIX T€T U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojene. Macca u pazmepsl Mosekyil. Konmnuecto BewecTsa. [locTosiHHass ABorazpo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.

Mopnens uaeanpHOro raza. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KHMHETUYECKOH TEOpUU
UlealbHOTO Tra3a. AOCOMIOTHas TemIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprhH
TEIJIOBOTO ABMKEHUS yacTull ra3a. [llkamna remnepatyp KenbBruHa. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa—Knanelipona. 3akon JlansroHa. M3omporeccsl B UI€aIbHOM ra3e ¢ NOCTOSHHBIM
KOJINYECTBOM BellecTBa. ['paduyeckoe NpencTaBlIeHUE M30MPOLECCOB: M30TEPMa, HM30X0pa,
u3obapa.

TexHUUecKue yCTpoucTBa M MPAKTHUECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3BIBAIOIIUE JHUCKPETHOE CTpPOEHUE BemecTBa, GoTorpaduu MoKy
OPraHUYEeCKUX COCIUHECHUM.

OmnbiThl 0 AU(PY3UH KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUIKEHUSI.

Mogens onbita IITepna.

OmBITHI, TOKa3bIBAIOIINE CYIIECTBOBAHIE MEKMOJIEKYIIIPHOTO B3aNMO/ICHCTBHSI.
Mopenb, WuTIoCTpUpyIONIas NPUPOLy AaBICHUS ra3a Ha CTeHKH COCY/a.

OmBITHI, WUTIOCTPUPYIONINE YPaBHEHHE COCTOSHHS MICATbHOTO ra3a, H30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Onpenenenne Macchl BO3AyXa B KIACCHOW KOMHATe€ HAa OCHOBE H3MepeHuil o0néma
KOMHATBHI, IaBJICHUS U TEMIIEPATypPhl BO3/1yXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKTY ITapaMeTpaMu COCTOSHUS pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku



TepMmogunamuyeckass cucrema. BHYTpeHHSIE >HEPrUsi TEPMOJMHAMUYECKOW CUCTEMBI U
croco6b! e€ n3meHenus. KonnyectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0AHOATOMHOIO
nacajJibHOIo ra3sa. BI/II[I:I TCILIoNCpCaaYn: TCIJIOMPOBOAHOCTh, KOHBCKIIUS, U3JTYUCHHUC. Y,Z[G.HBHa}I
TEII0EMKOCTH BellecTBa. KonuecTBO TEIIOTHI MU TerIonepenaye.

[Tonsitue 06 agnabarHoM mporiecce. [1epBbIit 3aKoH TepMoanHaMuKy. [I[puMeneHne nepBoro
3aKO0HA TEPMOJMHAMUKH K u3omnporeccam. [ paduyeckas nHTeprperanus paboTh rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTs mpoieccoB B IpUPOIE.
Tennobie MammHbl. [IpHHIKIIBL eiicTBUS TETIOBBIX MamiuH. [IpeoOpa3oBaHus SHEPrun B
TETUIOBBIX MamnHax. KoadduimenT noneznoro aeicTus Termnooit Mamuusl. Lukn KapHo u ero

KO3(PUITMEHT T0JIE3HOTO IEUCTBHS. IKOJOTUUECKHE MPOOJIEMBI TETIIOIHEPTETUKH.

TexHuueckue yCTpoHCTBA M MpaKTHUYECKOE TMPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIBHUK, KOHIUITUOHEDP.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEHW SHEpPruM Tela NpPU COBEPUICHUU palbOThI: BBUICT MPOOKHU W3
OYTBUIKH TIOJ] ACWCTBUEM CXKATOT0 BO3/yXa, HarpeBaHue 3(pupa B TaTyHHOU TpyOKe MyTEM TpeHHUs
(BUCOIEMOHCTpAITHS ).

H3meHeHne BHYTpeHHEHN 3Hepruu (TemMrepaTyphl) Tella Ipy TeIrionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CrOPaHusl, peaKTUBHOIO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3mepeHue yaeinbHON TEINIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoonvl

[Tapoo6pa3oBanue u koHaeHcalus. Vcrapenue u kuneHue. AOGCOMIOTHAS U OTHOCUTEIIbHAS
BJIKHOCTh Bo3ayxa. HacelmeHHbI map. YienpHast TemoTa mnapooOpa3oBaHUs. 3aBHCHUMOCTb
TEMIEPATYpPbl KUTIEHUS OT AaBJICHUS.

TBépnoe Teno. Kpucramumueckue u aMmopdHbIie Tela. AHU30TPOIHS CBOWCTB KPHCTAIIIIOB.
Kunkne xpucramiel. CoBpeMeHHble Marepuanbl. [lnaBneHue m Kpucramimzauus. YenbHas
TeruioTa riasieHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpoWcTBa M NPAKTHUECKOE IPUMEHEHHE: TUIPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MOJIYUYSHHS] COBPEMEHHBIX MaTepUajoB, B TOM YHCIIE HAHOMATEPHAIIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.



Kurnienve npu MOHMKEHHOM JTaBJIICHUH.

Crioco0bl U3MepeHus BIAKHOCTH.

HaOnronenne HarpeBaHus M TUIABJICHHS KPHCTAJUIMYECKOTO BEIECTBA.
JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, 1a6opamophvie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znea 4. diekTpoauHaMuKa
Tema 1. dnexmpocmamuka

ONeKTpu3anus Tell. OJNEKTpUYecKuid 3apsa. JlBa Buaa JJIEKTPUYECKUX  3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS NEKTPUIECKOTO 3aps/a.

B3aumoneiicteue 3apsgoB. 3akoH Kymona. TodeuHbId  AIEKTPUYECKUM — 3apsjl.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro noss. [lpuHumn cyneprno3uuuu

ANEKTPUYECKUX Mosel. JINHUN HAanpsHKEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGoTa cun anexkrpocrarudeckoro moss. [Toreniman. Pasnocts motenmanos. [IpoBogauku
U JURJIEKTPUKHU B JIEKTPOCTATUUECKOM Tosie. [[uanexTpruieckas IpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCaTopa. DHEprus
3apsKEHHOT0 KOHJIEHCATOpa.

TexHudeckue yCTpOMCTBA M IMPAKTUUECKOE IPUMEHEHHE: DIIEKTPOCKOIL, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKAs 3allUTa, 3a3eMJIEHHE DJIEKTPOIPUOOPOB, KOHIEHCATOp, KONHMPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U IPUHLIAI JEHCTBUS DJIEKTPOMETPA.

B3anmonencTeue HadIeKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEIL.

[TpOBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHYecKast 3allnTa.

JIM3IEKTPUKH B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTD BHGKTpOéMKOCTH IIJIOCKOI'0 KOHJACHCATOPA OT IJIOINAaAu IJIACTUH, PACCTOAHUA
MCKAY HUMHU U ,Z[HBJIGKTpH‘-IGCKOfI IMPOHUITACMOCTH.



OHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

H3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHUS SJEKTPUYECKOrO0 TOKA. MICTOUHMKM TOKa.
Cuia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenne. 3akon Oma 115 yyacTka LETH.

3JI€KTpI/I‘IeCKOG COIIPOTUBJICHUC. Y,Z[G.HBHOC COIMIPOTUBJICHHUC BCIICCTBA.
HOC.HGI[OBB.TG.HBHOG, napajjieJibHOC, CMCIIAHHOC COCAUHCHUC ITPOBOJAHNUKOB.

Pabora snexrpuueckoro Toka. 3akon Jxoyns—JIeHa. MOIIHOCTD 3JIEKTPHUYECKOTO TOKA.

DNEeKTpOABMKYIIasl Cujla U BHYTPEHHEE COIIPOTUBIIEHNE UCTOYHMKA TOKA. 3akoH OMa J1s
MOJTHOM (3aMKHYTOM) AJIEKTpUIECKOM enu. KopoTkoe 3amMbikaHueE.

DNeKTPOHHAs MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTh CONPOTHUBIICHUSI METAINIOB
oT Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHass M INpPUMECHas MHPOBOJUMOCTh HOJIYHPOBOJHHUKOB.
CgoiictBa p—Nn-nepexoxaa. [loxynpoBoJHUKOBBIE TPHOOPHIL.

DNEKTPUUYECKUII TOK B pacTBOpaXx M pacijlaBax »3JIEKTPOJIUTOB. DJIEKTPOJUTUUYECKAS
JUCCOIMAIUs. DIEKTPOIIU3.

DNeKTpuuecKkuil TOK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSTENBHBIN pa3psa. MonHus.
[Tna3zma.

TexHuueckue ycTpoicTBa U MPAKTHUECKOE MPUMEHEHHUE: aMIIepMETp, BOJILTMETP, pEocTar,
UCTOYHUKMA TOKA, OJIEKTPOHArpeBaTelNbHBIC MPUOOPBI, SJICKTPOOCBETHTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIH  JAHMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSKEHHUS.

3aBUCHUMOCTh COIIPOTUBJICHUA MNUIMHAPUYCCKUX IMPOBOAHUKOB OT [JJIHWHBI, IIJIOIIAaAN
MOIMCPCUYHOTO CCUCHUS U MaTCpUaJIa.

CMemranHoe COCAUHCHUC ITPOBOJIHUKOB.

[Ipsamoe u3MepeHue HNEKTPOABWKYIIEH cuiibl. KOpoTKoe 3aMbIKaHME TalbBAaHHYECKOIO
9JICMCHTA U OLICHKA BHYTPCHHCT'O CONMPOTUBJICHUSA.



3aBHCUMOCTB CONTPOTHUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 2JIEKTPOJIUTOB.

HckpoBoli pa3psi ¥ IpOBOJUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOMMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

M3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

M3mepeHue 31eKTPOABIKYIIEH CHIIBI MCTOYHHMKA TOKA U €70 BHYTPEHHETO CONPOTHUBIICHUS.
Habmonenue anekrponusa.

MexnpeaMeTHbIe CBA3H

Nzydyenne kypca ¢usmku 0a3oBoro ypoBHs B 10 Kiacce OCYMIECTBISETCS € Y4ETOM
COACPKATCIIbHBIX MCIKITPECAMCTHBIX CBSI3eU C KypCaMu MaTCMAaTUKU, 6I/IOJ'IOFI/II/I, XHUMHU,
reorpaduu U TEXHOJIOTHH.

Meosicnpeomemnovle nouwsimusi, CBS3aHHBIC C W3YYCHHEM METOJOB HAYYHOTO TIO3HAHMS:
SIBIICHUE, HAy4yHbId (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICITb, H3MEPCHHE.

Mamemamuxa: peuieHre CUCTEMbl YpaBHEHUH, TUHeNHHas GyHKIus, mapadona, runepooa,
uX rpaduKu U CBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIUHN: CHHYC, KOCHHYC, TAHTEHC, KOTaHT'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPbl M WX MNPOEKIHMH HAa OCH KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: MexaHndeckoe JBI)KEHUE B JKUBOW mpupoze, 1uddysus, ocMoc, TEII000OMEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEpPEIaul, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUUECKUE SIBIICHUS B
JKUBOM TIPUPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOICTBA METAJIOB, AJIEKTPOJUTHYECKAS TUCCOLMALINS, TAJIbBAHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHUE IBUKEHUI ¢ UCIOIB30BAaHUEM MEXAaHU3MOB, YUET TPEHHUS B
TEeXHHMKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHUKE (pakerta,
BOJOMET M JIpyrue), JBUTATENIb BHYTPEHHEIO CropaHus, mapoBas TypOuHa, OBITOBOU
XOJIOAWIBHUK, KOHAUIMOHEDP, TEXHOJIOTUN MOIYYEHUSI COBPEMEHHBIX MaTEpPHAIOB, B TOM YHUCIE
HAaHOMATEpHaJlOB, ¥  HAHOTEXHOJOTWH,  DBJEKTPOCTAaTHYECKas  3alluTa,  3a3eMIICHHE
JNEKTPONpUOOPOB, KCEPOKC, CTPYHHBIM MpPUHTEp, dSJIEKTpOHArpeBaTeslbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.



11 KUIIACC

Pa3znea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmMpoOMazZHUMHAA UHOYKUUA

[locrosnnble MarHuThl. B3anMonelcTBHE NOCTOSHHBIX MAarHMTOB. MarHuTHOE IIOJIE.
Bekrop maruuTHON MHAYKIUU. [[pUHIUIT CyNepno3uliui MarHUTHBIX MOJed. JIMHUM MarHUTHOM
uHaykuud. KapTrHa mTuHuN MarHUTHOM MHTYKLIUH T1OJIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1oje MPOBOJHUKA ¢ TOKOM. KapThHa NIMHMI MHIYKUMA MArHUTHOTO MOJIS
JUIMHHOTO NPSIMOTO IMPOBOJHHMKA M 3aMKHYTOTO KOJBLEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHma, e€ MoAyJdb M HampaBlieHHE. JIBM)KEHHE 3apsyKEHHOM YacTULbl B
OJTHOPOJHOM MarHuTHOM mose. PabGora cuibl Jlopenna.

SIBneHue dneKTpOMarHUTHOM HMHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM WHIYKLUH.
DIIEKTPOABMIKYIIAS CUJIa UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAYyKIuu Dapajes.

BuxpeBoe anexkTpuyeckoe Mose. DIEKTPOJBIKYIIAsS CHJIa HUHIYKIUU B IMPOBOIHHKE,
JBUKYLIEMCS MIOCTYNATeIbHO B OTHOPOJHOM MarHUTHOM IIOJI€.

[TpaBuio Jlenua.

NHAyKTUBHOCTD. SIBIICHHE CAMOMHAYKIMH. DIEKTPOIBUKYILAs CHJIA CAMOMHTYKIIUH.
OHeprust MarHUTHOTO MOJISl KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJE.

Texuudeckue yCTpOﬁCTBa U TOPAKTUYCCKOC MNPHUMCHCHUC. TIOCTOSAHHBLIC MArHHWTHI,
OJICKTPOMArHuThl, 3JICKTPOABUIATCIIb, YCKOPUTECIN 3JICMCHTAPHBIX YaCTHUL, MHAYKIIMOHHAS I1C€Yb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM MOJIEM.
JIuHUY MHIYKIMKA MarHUTHOTO TIOJIA.
B3anmoneiicTBre NByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.



SIBiieHUE IEKTPOMArHUTHON MHIYKIIUH.
IIpaBuiio Jlenna.

3aBUCUMOCTh BHGKTpOI[BI/I)KyHIGﬁ CUJIBI MHAYKIUU OT CKOPOCTHU M3MCHCHUA MATHUTHOI'O
IIOTOKa.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

I/I3yquHe MArduuTHOI'O I10JIs KaTYLHKI/I C TOKOM.

I/ICCHGI[OBaHI/Ie I[eﬁCTBHH IIOCTOAHHOI'O MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sIBJICHUS AIEKTPOMArHUTHON WHIYKITHH.

Pa3gen 5. Kojie0aHus M BOJHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHuUmHbsle Ko1e0anus

KonebGarenbnast cucrema. CBoOomHble MexaHWYeckue Kosebanus. [apMoHuueckue
konebanus. Ilepuon, uactora, ammiuuryna u ¢asza konebanuid. IIpyXKMHHBIH MasSTHHK.
MaremMaTnyeckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX KoJiebaHuii. [IpeBparienue sneprun npu
TrapMOHUYECKUX KOJIeOaHUSIX.

Konebarenpubiii koHTYp. CBOOOIHBIC 3IIEKTPOMArHUTHHIE KOJICOAHUS B HJICAIBHOM
KOJIEOATEIbHOM KOHTYype. AHAJIOTHUS MEXIYy MEXaHHMYECKUMH U 3JIEKTPOMAarHUTHBIMH
koneOanusimMu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HJCATHHOM KOJeOATEIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaommx KojeOaHUsAX. BoIHYX/IeHHbIE MEXaHUYECKHE KOJIeOaHusl.
Pe3onanc. BelHyX/1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

Ilepemennbiii Tok. CHHYCOMJAIbHBIA MMEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOrO TOKA.
AMHJII/ITy,Z[HOG )41 I[eﬁCTBYIOHICC 3HAYCHHUC CUJIbI TOKA U HAIIPSKCHUS.

Tpancdopmarop. IIpousBoacTBo, mepenaya W HOTPEOJNICHUE DICKTPUUECKON SHEPrUH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AeKTpodHepruu. KynbTypa wucnonab3oBaHus

3JIEKTPOIHEPTHH B MOBCEAHEBHON KHU3HU.

TexHuueckrne YCTpOHCTBA MW MPAKTUYECKOE TMPUMEHEHHUE: JJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEePEeMEHHOT0 TOKa, IMHUHU 3JIEKTpoIepeay.

Llemoncmpayuu

HccnenoBanue napameTpoB KosebaTeabHON CUCTEMBbI (TIPY>KUHHBIN WM MaTeMaTHYECKUI
MasITHHK).



Hab6nronenue 3aryxaromux Kojie0aHu.
HccnenoBanue cBOMCTB BBIHYKCHHBIX KOJICOAHUH.
Habmronenue pe3onanca.

CB00OOHBIE IIEKTPOMArHUTHBIE KOJIEOaHHMS.

OcumnorpaMMbsl — (3aBUCMMOCTH  CHUJIBI  TOKA W HANpsOKEHUST OT  BpPEMEHH) Ul
AIIEKTPOMATHUTHBIX KOJICOAHHIHA.

Pe3onanc npu MmocCJCA0BATCIbHOM COCAUMHCHHUU PC3HUCTOPA, KATYIIKW HHAYKTUBHOCTHU U
KOHACHCATOopa.

Monenb TUHUY 3JIEKTpoIIepe1adH.
Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

I/ICCHGI[OBaHI/Ie 3aBUCHMOCTH IICpHOaa MaJIbIX KOHe6aHHﬁ T'py3a Ha HUTU OT JJIMHBI HUTU U
Macchl rpys3a.

HccnenoBanne TepEeMEHHOTO TOKa B IEMM M3  TOCIEAOBATEIBHO COCTUHEHHBIX
KOHJIEHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbBLE B0JIHbL

MexaHndeckue BOJIHBI, YCI0BUS pacnpocTtpanenus. [lepuoa. CkopocTh pacnpocTpaHeHus
U januHa BoNHBL [lomepeunble W mpoaosibHbIe BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS H3JIYyYEHHUS! AJIEKTPOMATHUTHBIX BOJIH. B3auMmHas
opueHTanus BekTopoB E, B, V B anexkrpoMarauTHoi BosHe. CBOMCTBA 31€KTPOMAarHUTHBIX BOJIH:
OTpaXeHHMEe, TpeloMiieHWe, moispusanus, audpakuus, wuHTephepernus. CKoOpocTh

OJICKTPOMAarduTHBIX BOJIH.

[Ikana >MeKTPOMarHUTHBIX BOJH. [IpuMeHEHHE AIEKTPOMAarHUTHBIX BOJH B TEXHUKE H
ObITY.

HpI/IHL[I/IHI:I pPaaruoCBA3U U TCICBUACHUS. Pannonoxaum{.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpoHCTBAa M MPaKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
YJIBTPa3ByKOBasl IMAarHOCTUKA B TEXHHMKE W MEIULUHE, pajap, pPaavuoONpUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pa3oBaHue U paclpoOCTpaHEHHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.



KoneGmmromeecs Teno kak HCTOYHUK 3BYKa.

Habmionenne oTpaxxeHus U MPEIOMICHHUSI MEXaHUYECKUX BOJIH.
Habmonenue natepdepeHny 1 1uppakiud MEXaHMYECKUX BOJIH.
3BYKOBOH pE30HAHC.

Habnronenue CBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMUTYAOM W YacTOTOM
Kosie0aHui.

I/ICCHGI[OBaHI/Ie CBOMICTB SJICKTPOMArHUTHBIX BOJIH: OTpPaXXCHUC, IMMPCJIOMJICHHUC,
noJsipu3anus, Audpakius, UHTepdepeHIIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamonuHeliHOE paclIpoCTpaHEHUE CBETa B OHOPOIHOM cpene.
JIyud cBeta. ToYeUHBII UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300pakeHUW B TIJIOCKOM
3epKaie.

[Ipenomnenune cBera. 3akoHBl MpPEJIOMJIEHHS cBeTa. AOCONIOTHBIM  TOKa3aresb
npesnoMienus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbl yroja IOJHOIO BHYTPEHHEIO
OTpaKCHHUS.

Hucniepcust cBera. CiioxkHBIN cocTaB Oenoro ceta. [IBerT.

ColOuparomue W pacceuBaroniue JHUH3BL. ToHKas JuH3a. DOKYCHOE pacCTOsHUE |
ONTUYECKasl CHJIa TOHKOW JIMH3BL. [locTpoeHne n300pakeHuit B COOMPAIOIINX U PACCEHBAIOIIUX
nuH3ax. @opmysa TOHKOM JIMH3BI. Y BEIMUYEHUE, TaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.

BonnoBast onrtuka. Mutepdepenums cBera. KorepeHTHbIE HCTOYHHUKU. Y CIOBUS
HaOJII0IEHNSI MAaKCUMYMOB U MUHUMYMOB B MHTE€P()EPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX

KOTCpCHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakimmonHas pemérka. YciaoBue HaOMIOAEHHUS TJIABHBIX
MaKCHMYMOB IPH TTaJICHUH MOHOXPOMATHYECKOTO CBETa Ha JU(PPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHUYeCKHMEe YCTPOWCTBA M NPAKTHUECKOE NPHMEHEHHE: OYKH, Jymna, ¢oToamnmapar,
MIPOCKITMOHHBIN armapaT, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKa,
MOJISIPOU.

Llemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHe, OTPaXEHHWE W TpeliomiieHHe cBeTa. OnTHYecKue
puOOPHI.



[TonHoe BHyTpeHHEE oTpakeHre. Moennb CBETOBO/IA.
HccnenoBanue cBOMCTB N300pakeHU B JTMH3AX.
Mopenu MEUKpOCKOTNa, TEIECKOIIA.

Hab6mronenue untepdepeHium cera.

Hab6nronenue audpakuuu cBera.

Hab6nronenue aucnepcun cBera.

[Tomy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBI.
[Tonydenue cekTpa ¢ MOMOIIbIO AUPPAKITHOHHON PEIIETKH.
Habmronenue nonsipu3auu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3mepenne noka3aresns NpeioMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcCHOBBI cienMAJIbLHOM TEOPUH OTHOCUTEIbHOCTH

['paHuibl MPUMEHUMOCTH KJIACCMYECKOM MeXaHWKH. [locTymarsl crnenraibHON TEOopUu
OTHOCHUTEJIBHOCTH: WHBAapUAHTHOCTb MOXYJSI CKOPOCTHM CB€Ta B BakyyMe, IPUHIHII
OTHOCHUTEJIbHOCTH DUHINTEHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKpPAILEHUE JUTHUHBI.

OHeprus U UMIYJbC PEISATUBUCTCKON YaCTHILIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PENATUBUCTCKOMN YaCTULbl. DHEPT U MTOKOSI.

Pa3nen 7. KBantoBas puszuka
Tema 1. Dnemenmol k6arnmoeoii onmuKu

®otonbl. Gopmyna [Tnanka cBsi3u sHEprun (HOTOHA C €r0 YACTOTOW. DHEPTHUS U UMITYJIbC
¢orona.



OtkpeiTue u wucciuenoBanue (Goroddpdexkra. OmbiTel  A. I'. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuia» Gorodddexra.

JaBnenune cBera. OnbiTel [1. H. JIeOGenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHUYeCKHEe YCTPOHMCTBA W TPAKTHUYECKOE MpPUMEHEHHUe: (OTOAIEMEHT, (OTOMATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTAaHOBKE C IIMHKOBOMU TIJIACTUHOM.

HccnenoBanue 3akoHOB BHemHETO GoTtodddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnwmio o -uactuil. I[lmanerapHas
mozens atoMa. Iloctymnarel bopa. U3nyuenue u norsomenne (GOTOHOB MPU MEPEXOJe aroma ¢
OJHOTO YPOBHSI SHEPTruM Ha Apyrou. Bunbsl ciekTpoB. CEKTp ypOBHEN SHEPIUU aTOMa BOJAOPOA.

BosHoBbie cBoiicTBa yacTul. Bonubl ge bpoitnsa. KopnyckynspHO-BOIHOBOW yaanu3M.

CronTagHoe U BBIHYXXJICHHOC HU3JIYUCHHUC.

TexHu4yeckue yCTpPOMCTBA M IIPAKTUYECKOE IIPUMEHEHHUE: CIIEKTPAJIBHBIA  aHAIU3
(cTieKTpocKoM), Ja3ep, KBAHTOBBIA KOMITHIOTED.

Jlemoncmpayuu

Mopnenb onsiTa Pezepdopaa.

Ornpezernienne JIMHBI BOJIHBI Jlazepa.

HabmioneHne nuHeHuaThIX CIEKTPOB H3ITyYSHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnoie pabomuol

Hab6nronenue muHEHYaToro crekTpa.

Tema 3. Amomnoe aopo

DKCMEPUMEHTHI, JJOKA3BIBAIOIINE CIOKHOCTh CTpOeHUs siapa. OTKPBITHE PaJMOAKTUBHOCTH.

OmneiTer Pe3epdopaa mo onpeneseHno cocTaBa palioakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
6eTa-, raMmMa-us3JIydCHUs. Bnusaune PAAUOAKTUBHOCTH HA KUBBIC OPTraHHU3MBI.



OTtkpeITHE TPOTOHA U HeHTpoHa. HykimonHast monens siapa ['elizenOepra—Banenko. 3apsia
aapa. MaccoBoe unciio sapa. M30Tomsl.

Anbda-pacniaz. DIEKTpOHHBIH W TO3UTPOHHBIA Oera-pacmaj. ['amma-usmydenune. 3aK0oH
pPaauoaKTUBHOTO pacraja.

DHeprust cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES sSaEp.

Snepusiii  peaktop. Tepmosimepubiii cuHTe3. [IpoOieMbl W TEPCHEKTHUBBI  SACPHOMN
HSHEPTreTUKHU. DKOJOTUUECKHUE ACTIEKTHI SIE€PHOIN SHEPTEeTUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
Metoap! HaOIOIEHHS U PETHCTPALIMHU 3JIEMEHTAPHBIX YACTHIL.
dyHIaMEeHTAIbHBIC B3aUMOICUCTBHUS. ENMHCTBO (pu3nueckoi KapTUHBI MUpA.

TexHuueckrne yCTpOMCTBAa U MPAKTHYECKOE MPUMEHEHHE: JT03UMETp, kKamepa BuibcoHa,
SIEPHBINA PeakTop, aTOMHass bomMoa.

Jlemoncmpayuu
CuéTurK HOHU3HUPYIOIIUX YaCTHII.
Yuenuueckuii sxkcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpekoB vacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH
Dranbl pa3BuTHs acTpoHOoMuH. [IprUKITaHOE M MUPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMHUH.
Bun 3Bé3gHoro Heba. Co3Be3ausi, spKue 3BE3/bI, INTAHETHI, UX BUIUMOE IBUKCHHE.

ConHeuHas cucrema.

Connue. Conneunass akTUBHOCTb. Mcrtounuk sHeprum ConHua W 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTEpUCTHKU. J[narpamMmma «CHeKTpaJIbHbII KJ1acC — CBETUMOCTDY. 3BE3/1bI INIABHON
IIOCIIEAOBATENBHOCTH.  3aBUCHMOCTh ~ «Macca — CBETUMOCTB» JUId  3BE3X  IJIABHOM
nocjeaoBarenbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoOBpEeMEHHBIE TIPEACTABJICHHUS O
IIPOUCXO0XKACHNN U 3Boatonnu CoslHIA U 3BE311. DTarbl )KU3HU 3BE3NL.

Mnineunsbiii [Iyte — Hama ["amaktuka. [Tonoxenue u aukenne Comuua B ['anaktuke. Tums
rajaktuk. Paguoranaktuky u kBazapbl. YEpHbIE ABIPHI B sAPaX TAIAKTUK.

Bcenennas. Pacmmpenune Bceenennoii. 3akon XaO6ma. PazOeranume ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBO€ H3MTydeHUE.



Macmrabnas cTpyktypa Beenennoii. MeraranakTuka.
Hepeménnsie npobiaemMbl aCTpOHOMUHU.
Yuenuueckue nabniooenus

Habmionenus: HeBOOPYKEHHBIM TJIa30M C HMCIIOJb30BAaHHMEM KOMIBIOTEPHBIX MPUIOKEHUH
JUISL OTIpEICIICHUS MTOJIOKEHHUSI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3HS
CeBepHOro nomymapus 1 sipKkue 3BE3/bI.

Hab6nronenus B Teneckon JIynsl, uraner, Maeurnoro [lyru.
O0o0marIee NOBTOPeHUE

Pons ¢u3uku W acTpOHOMHHM B JKOHOMHYECKOW, TEXHOJIOTHYECKOM, COIMAIBHOU |
3THUYECKOH chepax AeaTeTbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKU 1 aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOH KapTHMHE MHpa, poib (pu3nueckoi Teopuud B (OPMHUPOBAHUU TPEICTABICHUH O
bU3MYEeCcKON KapTHHE MHUpaA, MECTO (U3UYECKON KapTHHBI MUpa B 0OIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

Nzydyenne kypca ¢usmku 0a3oBoro ypoBHsS B 11 Kkiacce OCymIECTBISETCS € y4ETOM
COJIpKATENBHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHWOJOTHH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

MedsicnpeOomemnuvle nousimusi, CBS3aHHBIE C W3YYCHHEM METOJOB HAYYHOTO TO3HAHMUS:
SIBJICHUE, HAy4yHBI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJICITb, H3MEPCHHE.

Mamemamuxa: perieHue CUCTEMbl YpaBHEHHUI, TPUTOHOMETpUYECKHE (YHKIUH: CHHYC,
KOCHHYC, TAaHI'€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO, BEKTOPHl M HX
NPOEKIUN Ha OCH KOOPAMHAT, CIOKEHHE BEKTOPOB, NMPOM3BOAHBIC 3JIEMEHTApHBIX (YHKITHH,
NPU3HAKK OJ00MS TPEYTOJIbHUKOB, OTpEeAeICHNE TUIOMAAN TUIOCKUX GUTyp U 00BEMa Tell.

buonoeus: snekTpuyueckue SBICHUS B )KUBOU NpUpoe, KojeOaTeNbHbIe IBUKECHUS B KUBOU
MPUPOJE, ONITUYECKUE SIBJICHUS B dKUBOM NPUPOJE, NEUCTBUE paJUallii HA )KUBbIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB W MOJIEKYJ, KpHUCTAJUIMYecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM pemIETKY, CIIEKTPAIbHbIN aHaIH3.

l'eocpaghus: MarHUTHBIE TOIOCA 3€MJIM, 3aJIe)KM MAarHUTHBIX PyA, (OTOChEMKa 3eMHOM
MOBEPXHOCTH, MIPEICKAZAHNE 3EMIICTPSICCHUH.

Texnonocus: TUHUM SJIEKTPONEpeay, TeHEPATOp MEPEMEHHOr0 TOKa, 3JEKTPOJBUTATENb,
WHIYKIIMOHHAs TIeYb, pajap, pPaauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONITHKA, COJIHEYHAs OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne ydyeOHOro mpenmera «®Du3nka» Ha ypOBHE CpemHEro oomiero odpazoBaHUs
(0a30BBIf  YpPOBEHB) JIOJDKHO  OOCCHEYHTHh  JIOCTHIXKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
METaNnpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHOCTHBIE PE3YNbTaThl OCBOEHHUS y4yeOHOro mpenmMera «DH3MKa» OJKHBI OTpPaXKaTh
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroIMXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
HO3HI_[I/ICI>'I JINYHOCTH, CHUCTEMOU IIEHHOCTHBIX OpHGHTaHHﬁ, MO3UTUBHBIX BHYTPCHHHUX
yOeXKIIEHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOTO  OOIIecTBa,
PACIIUPCHUC KU3HCHHOTO OIbITA W OIbITa ACATCILHOCTHU B IMPOLCCCC pCain3alluid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON NESITETHHOCTH, B TOM YUCIIC B YACTH:

1) rpaIaHCKOro BOCHIUTAHUS:

Cc()OPMUPOBAHHOCTh ~ TPAKIAHCKON TO3WIMHM OOYyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOT0 OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIIECYEIOBEYECKUX TyMAHUCTHYECKUX M JEMOKPATHUYECKUX
IICHHOCTCIH;

TOTOBHOCTh BECTHM COBMECTHYIO NESTEIBHOCTh B HHTEpPECax TIPakJaHCKOro oOIIecTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHUE B3aMMOJIEUCTBOBATh C COLMAIbHBIMM HWHCTUTYTaMU B COOTBETCTBHHM C UX
GYHKIUSAMHI U Ha3HAYEHUEM;

TOTOBHOCTh K T'YMaHUTApPHOU U BOJIOHTEPCKOM EATEIbHOCTH;
2) NATPHOTHYECKOTO BOCTTUTAHUS:
c(hOpPMHUPOBAHHOCTH POCCHICKOM TPaXKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, ITOCTHIKEHHUSIM POCCHHCKHUX
Y4EHBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIOCOOHOCTH OILICHUBATH CUTYAITUIO U IPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTHPYSCH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCIIE B IE€ATEILHOCTH YUYEHOTO;



OCO3HaHHE JIMYHOTO BKJIAJIA B IOCTPOEHUE YCTOMYMBOIO OYIYILETO;
4) 3¢TeTHYECKOr0 BOCIIMTAHMS

JCTETUYECKOE OTHOILICHUE K MUPY, BKIIIOYasl SCTETUKY HAYYHOI'O TBOPUYECTBA, IPUCYIIETO
(bu3HIEeCcKOil HayKe;

5) Tpy10BOr0 BOCIIUTAHUS:
UHTEpEC K pa3InyHbIM cepaM MpohecCHOHAIBHON e TEIbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (GU3MKONH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaymiedl mpodeccun u

PCATIN30BbIBATH COOCTBEHHEIE )KU3HEHHEIE IIJIaHBbI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOPa30BaHUIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 9K0JIOrM4Y€eCKOT0 BOCTUTAHUS:

c(OPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYphl, OCO3HAHHWE TJIOO0ATBLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

MJIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUIN B OKPYXKAIOIIEH Cpelie Ha OCHOBE 3HAHMS LIeJIeH
yCTOﬁ‘IHBOI‘O Pa3BUTUA YCTIOBCUYCCTBA,

pacmiupeHue OmbITa JEATEIBHOCTH OKOJOTMYECKON HAMpaBICHHOCTH HA OCHOBE
UMEIOITUXCS 3HAHUM 10 (PHU3UKe;

7) HIEHHOCTH HAYYHOT'0 TIO3HAHUS:

c(OPMHPOBAHHOCTh ~ MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS PU3MUECKON HAYKH;

OCO3HAaHUE NCHHOCTHU HaquOﬁ ACATCIIBHOCTH, TOTOBHOCTD B IMPOLECCE M3YUCHUA (1)I/I?>I/IKI/I
OCYIICCTBJIIATE MPOCKTHYIO U UCCIIEA0BATCIIBCKYIO ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue geiicTBUA:

CaMOCTOSITENIbHO (OPMYIUPOBATh M AaKTyaJU3UpOBaTh MpoOJieMy, paccMarpuBarh e¢
BCECTOPOHHE;

ONpeaACIATh HCIN ACATCIbHOCTH, 3a1aBaTh MapaMCTPhl U KPUTCPHUU UX NOCTUIKCHUS



BBIABJIATH 3aKOHOMEPHOCTU U ITPOTUBOPCYUUSA B paCCMATPUBACMBIX (1)I/IBI/II‘ICCKI/IX SABJICHUSAX,

pa3pabaTbIBaTh IUIaH peIIeHUs MPOOIEMBI ¢ YIETOM aHAJIN3a UMEIOIIMXCSl MATepHATIbHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTBb KOPPEKTUBLBI B JACATCIBHOCTH, OLCHUBATHL COOTBCTCTBUC PEC3YJIbTAaTOB ILEC/IAM,
OLICHUBATbL PUCKU MOCJIEICTBUIM ACATCIIBHOCTH,

KOOPJMHUPOBATh W BBINOJNHATH paboTy B YCJIOBUSAX pEalbHOrO, BHUPTYAIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BI/IBaTb eraTI/IBHOC MBIIJICHUC HpI/I peH_IGHI/II/I KN3HCHHBIX HpOGHGM.
Ba3oBble ucciienoBatebcKe 1eiicCTBUA.

BJIQJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBHIMU TOHATUSIMH U METOIaMHU (U3HUECKOMN
HAYKU;

BJIQJICTh HaBBIKAMHU Y4eOHO-HCCIIEIOBATENIbCKON M MPOEKTHON AESTeThHOCTH B O0JIACTH
(GU3UKH, CIOCOOHOCTBHIO W TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY METOJIOB PEIICHUS 3a71a4
(bU3HYECKOTO CoAepKAHUS, MPUMEHEHHUIO PAa3IMIHBIX METOJ0B MTO3HAHMUS;

BJIQJICTh BUJAMH JCSTEIHHOCTU IO IOJYYCHHUIO HOBOTO 3HAHUS, €r0 HHTEPIpPETalluH,
npeoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX CUTYAIHSIX, B TOM YHCJIC IPU CO3JIaHUH
y4eOHBIX TPOEKTOB B 00JIACTH (PU3HKH,

BBISIBIISITH  TIPUYUHHO-CIICJICTBEHHBIC CBS3M W aKTyalM3WpPOBaTh 3aJady, BBIIBUTATH
TUIOTE3Y €€ pelieHus, HAXOIUTh apTYMEHTHI [T JO0Ka3aTelIbCTBAa CBOMX YTBEPKICHUH, 3a/1aBaTh

napaMeTpbl U KPUTEPUU PEIICHHUS;

AHATIM3UPOBATH IMMOJIYUYCHHBIC B XOAC PCIICHUS 3aJa4n PE3YJIbTAThl, KPUTUYCCKU OLICHUBATH
X JOCTOBCPHOCTD, ITPOTHO3UPOBATH USMCHCHUC B HOBLIX YCJIIOBUAX,

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3374l B 00pa30BaTEIbHON 1EATEILHOCTH, B TOM
YucIIe IPU U3YYEHUHU (PU3HUKY;

JTaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;
YMCTh IICPCHOCUTH 3HAHUSA 1O (bmm(e B IPAKTUYCCKYIO O6HaCTb KHU3HCACATCIIbHOCTH,
YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJAMETHBIX 00IacTei;
BBIIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUTriHAJIbHBIC MOAXOAbI U PCIICHUS
CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE albTePHATUBHBIEC PEILICHUS.
Pabora ¢ undopmaunmeii:
BJIa/IETh HaBBIKAMH MOJIydeHUs UHGOpMaluu (PU3NYECKOTO COAEP)KAHUS U3 UCTOYHUKOB

pa3HBIX THUIIOB, CaMOCTOSTENBHO OCYILIECTBIATH IIOMCK, aHalIW3, CHUCTEMATU3ALMI0 U
UHTEpIpeTannio HHPOPMALUU PAa3IHYHBIX BUJOB U (OPM IpEICTABICHHUS;



OILICHUBATh JOCTOBEPHOCTHh HH(OPMAIHH;

HCIIOJIB30BATh CPCACTBA I/IH(bOpMaI_[I/IOHHBIX 1 KOMMYHUKAITUOHHBIX TEXHOJIOTHH B peHICHNN
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPTaHW3AlMOHHBIX 3a/a4 C COOJIOJCHHEM TpeOOBaHMIA
SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI, pecypcocOepexeH s, MPAaBOBBIX U ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO CONEpXaHHWS B pa3IuyHbIX (opmatax ¢ ydérom

Ha3Ha4YeHUS MTHPOPMALIUH U 1IeJIEBOH ayIUTOPHH, BEIOUPas ONTUMAIbHYIO (pOpMY IpeACcTaBICHUS
Y BU3YyalIU3aliu.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:
OCYIIECTBIISATH OOIIEHHE Ha ypoKaxX (PU3UKU U BO BHEYPOUHOH J€ATEIbHOCTH;
pacrno3HaBaTh NPEANOChUTKH KOHMIUKTHBIX CUTYallui U CMATYaTh KOH(INKTHL,

pa3BépHYTO U JIOTUYHO H3jiaraTb CBOKO TOYKY 3pPCHUA C HCIOJIB30BAHUCM A3BIKOBBIX
CPEACTB;

MOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U HHIUBUIYaTbHONU paOOTHI;

BbIOMpaTh TEMATHUKy U METOJbl COBMECTHBIX ACHCTBHI ¢ yduéToM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kKJI0T0 YjeHa KOJUIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOM NEATEIbHOCTH, OPIraHMU30BBIBaTH W KOOPAUHUPOBATH
JEUCTBHS 110 €€ JOCTUKEHUIO: COCTABIIATH IIJIaH JIEHCTBUM, PACIPEIEIIATh POJIM ¢ Y4ETOM MHEHUI

Y4aCTHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHOU pabOThI;

OIICHUBATh Ka4eCTBO CBOETO BKJIaJIa M KAKJIOTO yJYaCTHHKA KOMaHbI B OOIIUNA pe3ybTaT
1o pa3paboTaHHBIM KPUTEPHUSIM;

[IpealaraTb HOBBIE IPOEKTHI, OLEHUBATH MJEU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL TIO3UTUBHOC CTPATCTUYCCKOC TMMOBCACHUC B PA3JIMYHBIX CUTYyaAlHUgX,
IIPOSABJIATE TBOPUYECTBO U B006pa}KeHI/IC, OBITh WHUIWMAaTUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€iiCTBUSA
Camoopranuszaums:

CaMOCTOSITEJIbHO OCYIIECTBIIATh O3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH (PU3HKH H
ACTPOHOMMH, BBISBIIATH ITPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4H;



CaMOCTOSITEJIBHO COCTABJIATH IIJIaH PEIICHUSA PACYETHBIX M KAYECTBEHHBIX 3a7]ad, IUIAH
BBIIIOJIHEHUS] MIPAKTHYECKOM paboThl € y4ETOM MMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBAaTh €ro, Oparth Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYIUIINH B 001aCTH (PU3HKH, TOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BaTEIbHBIM U KYJIbTYPHBIH YPOBCHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTE/JICKT:

AaBaTb OLICHKY HOBLIM CUTYyalUsAIM, BHOCUTH KOPPCKTUBBI B ACATCILHOCTL, OLCHHUBATH
COOTBETCTBUEC PEIYJIIbTATOB LCIIAM,;

BJIa/IETh HAaBbIKaMH [T03HABATENbHON pedIeKCHU KaK OCO3HAHHUS COBEPIIAEMbIX IEHCTBHM 1
MBICJIUTENIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHMUI;

UCTIOJIb30BaTh MPUEMBI peIeKCHUU IS OLICHKH CUTYaIH, BEIOOpA BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO IIPUHUMATh PELICHHS 110 UX CHIKECHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTHUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;

IpPUHUMATh ce0s, TOHUMas CBOM HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€E PE3YIbTaTOB ACATCIbHOCTH;

NPU3HABATh CBOE MPaBO U MPABO JPYTrUX HA OLUIMOKH.

B nporecce 1ocTHKeHUs TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPaMMBI IO (PU3HUKE IS
YPOBHSI CpeAHEro obmiero oopa3oBaHusi y 0OydaOUIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN

MHTEIJJIEKT, NpeArnoaaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HAaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAILHOE COCTOSIHUE,
BUJICTH HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON C(hepbl, ObITh YBEPCHHBIM B ce0e;

CaMOpEryJIMPOBAHNUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE IPUHUMATh OTBETCTBEHHOCTb
3a CBOE MOBEJICHNE, CIIOCOOHOCTH a/IalITUPOBATHCS K SMOIMOHATIBHBIM U3MEHEHHSIM U ITPOSIBIISAT
T'HOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAllUM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHXKCHHUIO LEIM U YCIIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXOMS U3 CBOUX BO3MOKHOCTEH;

OMIMATHH, BKJIIOYAIONIEH CMOCOOHOCTh MOHHWMATh AIMOIMOHAIBHOE COCTOSIHHUE IPYTHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTEPEKUBAHMUIO;



COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTPAUBAaTh OTHOUICHHS C APYTUMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kJacce mpeaqMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMEHHM

JIEMOHCTPUPOBATh Ha MPHUMEPAX pojb U MECTO (PU3UKU B (POPMHUPOBAHUHU COBPEMEHHOMN
HAay4YHOU KAapTUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHUKH M TEXHOJIOTMM, B NPAKTHUYECKOU
NeATeIFHOCTH JIFOAEH;

YUUTBIBATh I'PAaHUIIBI IPUMEHEHNS U3YYEHHBIX (PU3NYECKUX MOJIENIEN: MaTepuallbHas TOUKa,
MHepLHalbHas CUCTEMa OTCYETa, aOCOIIOTHO TBEPIOE TEJIO, UACATIbHBII ra3, MOIEIHU CTPOCHHUS
ra30B, JKUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN AIEKTPUUCCKUI 3apsii MPU PEeIICHUN (PU3NUIECKUX
3ajad4;

pacro3HaBaTh (HU3UYECKUE SBJICHHS (TMPOIECChI) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KHHETUYECKOW TEOpUH CTPOSHUS BEIIECTBA M JIEKTPOIUHAMUKH:
paBHOMEPHOE W PABHOYCKOPEHHOE TPSMOJIMHEHHOE [BUKCHHE, CBOOOIHOE IaJCHHE Tell,
JBUKEHHE 110 OKPYKHOCTH, MHEPIIUs, B3auMoiericTBre Tel, nuddy3us, OpOyHOBCKOE ITBUKEHUE,
CTPOCHUE JXKUAKOCTEH M TBEPABIX TEI, HI3MCHEHUE 00BEMA TeJl IPU HarpeBaHUU (OXJIAKICHUN),
TEIJIOBOE pPaBHOBECHE, HUCHApeHWe, KOHACHCAIWs, IUIABJIICHUWE, KPUCTAJUIM3AIS, KUIICHUE,
BJIQKHOCTH BO3]lyXa, IMOBBIIICHUE JIABJIICHUS Ta3a IPU €r0 HarpeBaHUH B 3aKPHITOM COCY/IC, CBSI3b
MEXIy MapaMeTpaMu COCTOSIHHSI ra3a B HM30MPOIeccaxX, AJIEKTPU3AlUs Tell, B3aUMOJCHCTBUE
3apsilioB;

OMKCHIBATh MEXaHMYECKOEe IBUKEHHE, HCIOIb3Yys (hHU3MUECKHE BEJIUYUHBL: KOOPAMHATA,
NnyTh, MEPEMEIICHHE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHIa, UMIYJIbC Tela, KMHeTHYecKas
SHEprusi, MOTEHLHUaJIbHas JHEeprusi, MexaHudeckas paboTa, MeXaHHYECKass MOIIHOCTb, MpH
OTMCAHUU TPABUILHO TPAKTOBATH PUINUECKUI CMBICIT HCIIOIh3YEMbIX BETUYHH, KX 0003HAUCHUS
U eIMHULBI, HAXOIUTh (POPMYJIbI, CBSA3BIBAIOLIUE JaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU
BEJIMYUHAMU;

ONMUCBHIBATh H3YYEHHBIC TEIUIOBbIE CBOMCTBA TEJI M TEILIOBBIE SBICHUS, WCIOJIb3Ys
¢u3uueckue BENWYHMHBL: JABJICHHE Ta3za, TeMIleparypa, CpenHss KHUHETHYEeCKas DSHEprus
XaO0THUYECKOI0 JBWKEHUS MOJIEKYJI, CPEAHEKBAApaTUYHAsA CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, Ko3((UIMEHT IMOJIE3HOTO JIEHCTBHS TEIJIOBOTO
JIBUTATENISA; IPU OMUCAHUM NTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BEJIMUYUH,
uX OOO3HAYCHHMS U EIUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOUIME MAHHYIO (DU3UYECKYIO
BEIMYUHY C APYTUMHU BEJIMYUHAM;

OIKCBIBATh M3YYECHHBIE AJIEKTPUUECKHE CBOMCTBA BELIECTBA M IJIEKTPUUECKUE SBICHMS
(TIporiecchl), UCTONb3ys (U3NUECKUE BEIUUMHBL: AJIEKTPHUECKUI 3apsi, 3JIEKTpUUYECKOoe TOoJe,
HaNnpsOKEHHOCTh  IOJI, MOTEHIMAJ, Pa3HOCTh IOTEHLUANOB; IPU OMNUCAHUU IPABUIBHO



TPAKTOBATh (PUIUYECKUN CMBICT HWCIONB3YEMbIX BEIUYMH, MX OOO3HAYCHHUS W CIUHUIIBL
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAaHHYIO (DU3UUECKYIO BETUUHUHY C IPYTMMH BETMYMHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE IMPOLECCHl U SIBICHUS, MCIOIb3ys (PU3MUECKUE 3aKOHBI U
IPUHLMIBL 3aKOH BceMupHoro Ttsarorenus, |, Il u lll 3akonst HbroToHa, 3akoH coxpaHeHuUs
MEXAHUYECKON DHEPIUH, 3aKOH COXPAHEHHS MMITYJIbCA, IPUHIUI CYNEPIO3UIIANA CUJI, TIPUHLUIT
PaBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOEHUS
BEIICCTBA, TAa30BbIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBMKEHUS
MOJIEKYJ C aOCOJNIOTHOHM TeMIiepaTypoi, MepBBIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpPaHEHHS
JIEKTPUUECKOTO 3aps/a, 3aKkoH KyoHa, mpy 3ToM pa3ianyaTh CIIOBECHYIO (POPMYIHUPOBKY 3aKOHa,
€ro MaTeMaTU4eCcKOoe BBIPAKEHHUE U YCIOBUS (TPaHUIIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MTPUHIUIIBI JCHCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;
pa3nuuaTh ycIOBUs UX O€30I1aCHOTO MCIIOJIb30BaHMs B TOBCEJHEBHOM JKU3HU;

BBINIOJIHATH 3KCIEPUMEHTHI T10 HCCIEIOBAHUIO (DU3NYECKUX SBJICHUH M MPOIECCOB C
UCTIONIb30BAaHUEM  TPSIMBIX M KOCBEHHBIX H3MEPEHHMH, NP 3TOM  (GOPMYIHPOBATH
npobaeMy/3afgady ¥ THIOTe3y Y4eOHOr0 SKCIIEPHUMEHTa, COOMPATh YCTAaHOBKY U3 MPEIOKEHHOTO
000pyIoBaHus, IPOBOAMUTE ONBIT U (OPMYIHPOBATH BEIBOJI;

OCYIIECTBIISAITh NpPSIMbIE M KOCBEHHbIE H3MEpPEHMs] (PU3NUECKHX BEIMYUH, MPU ITOM
BI:I6I/IpaTI> ONTUMAJILHBIN CHOC06 U3MCPCHUSA W HCHOJb30BATh H3BCCTHBIC MCTOAbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEX1y PU3NYECKUMU BEIMUYMHAMH C UCIIOJIb30BAHUEM MPSIMBIX
U3MEPEHUH, NP ATOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATH PE3yJIbTAaThl MOIY4YEHHOU
3aBHCUMOCTH (PU3UUECKHUX BEJIMYUH B BHJIE TaOIUI] U TpadUKOB, 1eJaTh BHIBOJBI 110 pe3ylIbTaTaM
UCCIIEIOBAHMSI;

coOuoaTh mpaBmiia OE30MacHOTO TpyJda NpH TNPOBEICHHHM HCCICAOBAaHUN B pamKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
HCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U J1aOOpaTOPHOTo 000PYAOBAHMUS;

pemath pacu€THble 3aJadyd C SIBHO 3aJaHHOM (PU3MYECKOW MOMAENBIO, HCIOJIb3YS
dbuznyecKkre 3aKOHBI ¥ TIPUHIIUITBI, HA OCHOBE aHAJIM3a yCIOBUS 33/1a4l BHIOMPATh (PUINIECKYIO
MOJIeb, BBIACHATh (U3NYECKUE BEIMYMHBI M (OpPMYIbl, HEOOXOAMMBIE M €€ pEelIeHus,
MIPOBOAMTH PACUEThI U OLICHUBATH PEAIbHOCTh MOYYEHHOTO 3HAYCHUS (PU3NUECKON BETHYNHBI,

peuiaTh KaueCTBEHHBIE 3aJauyM: BBICTPAMBATh JIOTUUECKH HEMPOTUBOPEUHMBYIO LIETIOYKY
paccyXAeHHi ¢ Omopoi Ha U3y4yeHHbIE 3aKOHbI, 3AKOHOMEPHOCTH M (PU3UUECKHE SBIICHUS;

UCTIOJIB30BAaTh MPH PEIICHUN YIeOHBIX 3a1a4 COBPEMEHHbBIE WH(OPMAIIHOHHBIE TEXHOJIOTHH
JUIE TIOWCKA, CTPYKTYPUPOBAHHsS, WHTEPIPETAMA W TMPEICTABICHHUS Y4eOHOW W HAy4HO-
HOMYISPHON HHPOPMAIIUH, TOTYYEHHON U3 Pa3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHATTM3UPOBATh
noJTy4aeMyro HH(OpMaIuio;

MPUBOJIUTH MPUMEPHl BKIIAZa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSACHEHHE MTPOIIECCOB OKPYKAIOIEr0 MUPa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUSA 110 (PU3HKe B MOBCETHEBHOM XKU3HH 151 00ECTIeUCHHS
0€30MacCHOCTH TpU 00pallleHNH ¢ MPUOOPAMHU U TEXHUYECKMMHU YCTPOUCTBAMM, JIJIsl COXPAaHEHHS
3JI0POBbsI U COOJIIOJICHNS HOPM KOJIOTHYECKOT0 IMOBEICHUS B OKpYXKaoLIEeH cpere;



paboTaTh B rpyMIe C BHIIOJHEHUEM PA3IUYHBIX COLMATBHBIX POJIe, MIIaHUPOBaTh paboTy
TpyNNbl, palMoOHAIbHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JEATENBHOCTh B
HECTAH/IAPTHBIX CHUTYAlHsIX, aJ€KBATHO OIICHWBATH BKJIAJl KAXKIOTO W3 YYaCTHUKOB TPYIIBI B
pelIeHrne paccMaTpUBaeMO MPOOIEMBI.

K xonny oOyuenus B 11 kJ1acce mpeaqMeTHbIe pe3ysbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YJAFOIITUXCSI YMEHHM:

JEMOHCTPUPOBATh HAa MpHUMEpax pojb U MecTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOMN
HAay4yHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHM, B MPAKTUYECKOU
NeSITeIbHOCTH JIIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTHHBI MUPA;

YYUTHIBATh TPAHUIBl TMPUMEHEHHUS HW3YUYEHHBIX (U3NYECKUX MOJENEH: TOYEUHBIH
JNEKTPUYECKUH 3apsifl, JIyd CBETA, TOUCYHBIN HCTOYHHK CBETA, sIACPHAs MOJIEIb aTOMA, HYKJIOHHAs
MOJIeNIb aTOMHOTO $i/Ipa MPH peleHNH (PU3NIECKUX 3a/1aY;

pacnio3HaBaTh (pu3HuUecKUe SBICHHS (IPOIECChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOJMHAMUKA U KBAHTOBOW (PM3HMKH: DIIEKTPUYECKAs MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JACWUCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS
WHIYKIMS, JCHCTBHE MAarHUTHOTO IIOJIi Ha TPOBOJHUK C TOKOM W JBHKYIIMHCS 3apsi,
AJIEKTPOMAarHUTHbBIE KOJICOAHUS U BOJHBI, IPSAMOJIMHEHHOE pacpOCTpaHEHUE CBETa, OTPasKEHHE,
npejgomiieHue, wuHTepdepeHnus, audpaknus ¢ TONAPHU3ANUs CBETa, IUCIEPCUS CBETa,
dorornekrpudeckuii 3¢pdekt (pororddekr), CBeTOBOE JaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsS! M ICKYCCTBEHHAs PaINOaKTHBHOCTb;

ONKCHIBATh M3YyUEHHBIE CBOICTBAa BELIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTUYECKUE,
ANEKTPUUYECKYIO MMPOBOJUMOCTD PA3IMYHBIX Cpell) U 3JIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3MYECKHE BEIUYMHBL: AJIEKTPUUECKUIM 3apsia, Cuila TOKa, JJIEKTPHUECKOE
HaNpsDKEHUE, JIEKTPUUECKOE COMTPOTHUBRIECHUE, PA3HOCTh MOTEHIIHANIOB, 3JIEKTPOJIBUKYIIAS CHIIA,
paboTa TOKa, WHAYKIHMS MAarHUTHOTO Mo, cuia Ammepa, cuna JlopeHIla, MHIYKTUBHOCTH
KaTYIIKH, SHEPTusi 3JIEKTPUUYECKOrO0 W MArHUTHOTO MOJeH, MepuoJ M YacTtoTa KojeOaHuil B
KoJIeOaTeIbHOM KOHTYpE, 3apsii U CHjla TOKa B IpOIlecce TapMOHUYECKHX IJIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYEeCKas CHJia JIMH3bI, MpPHU ONMHUCAHWUU TMPABUIHHO
TPAKTOBATh (PUIUYECKUI CMBICT HWCIONB3YEMbIX BEIMYUH, MX OOO3HAYCHHS U CIUHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (DU3MYECKYIO BEJTMUHUHY C IPYTMMH BETUYMHAMU;

ONKCHIBATh HM3YUEHHBIE KBAHTOBBIC SIBICHHUS W MPOLECCHl, HCHOIb3YS (PUINYECKUE
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHWTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus u
uMIyasCc (OTOHA, IMEpPUOJ ToJypacrhana, SHEpPrHs CBsI3W AaTOMHBIX SAep, NpU OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PUIMUECKUN CMBICT HCIOJNb3YEMBbIX BEJIWYMH, UX OOO3HAYCHHUS H
€MHMIIBI, YKa3bIBaTh (POPMYJIBL, CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYI0 BEIUYMHY C APYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PUINICCKON BETUIHHEI;

aHATM3UPOBaTh (PU3MUECKUE TPOLECCHl U SIBICHUS, MCIONb3Ys (PU3MUECKUE 3aKOHBI W
MMPUHIUIIBIL: 3aKOH OMa, 3aKOHBI IMOCJIICAOBATCIIBHOIO W  MapaluICJIbHOTO COCAWHCHUA
MPOBOJHUKOB, 3akoH Jkoyns—JIeHIa, 3akoH 3JIGKTPOMAarHUTHOM  WHIYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHUEe DiHIITeHA 11 GoTod(DPeKTa, 3aKOH COXpAHECHUS DHEPTHH, 3aKOH COXPaHEHUS
UMITyJIbCa, 3aKOH COXPAHEHUsS DIJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUS MAaCcCOBOTO YHUCIA,



noctynatel bopa, 3akoH pagMOAaKTHBHOTO pacmajna, OpH OSTOM pa3IUvaTh CIOBECHYIO
(GOpMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIIbI, OO0JACTH)
MMPUMCHUMOCTH,

ONpCACIIAATL HAIIPABJIICHHUC BCKTOpA MHAYKIMW MArHuTHOI'O II0OJIA HNPOBOJHHWKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOHTH M ONKCHIBATh N300paKEeHHE, CO3/IaBAEMOE TUNIOCKHM 3€PKAJIOM, TOHKOH JTMH301;

BBIMIOJIHATH 3KCIEPUMEHTHI T10 HCCIEIOBAHUIO (DU3NYECKUX SBICHUH M MPOIECCOB C
UCTIONIb30BAaHUEM  TPSIMBIX M KOCBEHHBIX HM3MEPEHHMH: TpU  3TOM  (OPMYIHPOBATH
npobaemy/3afgauy ¥ THIOTe3y Y4eOHOT0 KCIIEPUMEHTA, COOMPATh YCTAaHOBKY U3 MPEIOKEHHOTO
000pyIoBaHus, IPOBOANUTE ONBIT U OPMYIHPOBATH BEIBOKI;

OCYIIECTBIISATh NpPSIMbIE M KOCBEHHbIE H3MEpPEeHMs] (PU3UUECKHX BEIMYMH, MPU ITOM
BI:I6I/IpaTI> ONTUMAJILHBIN CHOC06 U3MCPCHUSA U HCHOJIB30BATh H3BCCTHBIC MCTOAbI OLICHKHU
MOTPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCHMOCTH (PU3NYECKUX BEIMYUH C UCIOJIb30BAHUEM TMPSMBIX U3MEPEHUM:
IPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH Pe3yJbTAaThl MOJTYYEHHOW 3aBUCHMOCTH
busznyecKkux BEIWYMH B BHUAE Tabnull U TpapuKoB, JAeNaTh BBIBOABI IO pe3ylbTaTaM
MCCIIEIOBAHMSI;

coOuoaTh MpaBmiia OE30MacHOTO TpyJda NpH TNPOBEICHHHM HCCICAOBAaHUM B pamKax
y4eOHOTO OJKCIIEPUMEHTa, Y4eOHO-UCCIEN0BATEILCKOM UM TMPOEKTHOW MAEATENbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOTo 000PYAOBAHMUS;

pemath pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MYECKOW MOMAENbIO, HCIOJNIb3YS
dbuznyecKkre 3aKOHBI ¥ TIPUHIIUITBI, HA OCHOBE aHAJIM3a yCIOBHS 33/1a4l BHIOMPATh (PUINIECKYIO
MOJIeb, BBIACNIATh (U3NYECKUE BEIMYMHBI M (OpPMYIbl, HEOOXOAUMBIE A €€ pEelleHus,
MIPOBOJMTH PACUETHI U OLICHUBATH PEAIbHOCTh MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BETHUNHBI,

peuiaTh KaueCTBEHHBIE 3aJauyM: BBICTPAMBATh JIOTUUECKH HEMPOTUBOPEUHBYIO LIEMIOYKY
paccyXAeHHi ¢ onopoi Ha U3y4yeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKUE SBIICHUS;

UCTIOJIB30BAaTh MPH PEIICHUN YIeOHBIX 3a1a4 COBPEMEHHbBIE WH(OPMAIIHOHHBIE TEXHOJIOTHH
JUIE TIOWCKA, CTPYKTYPUPOBAHHsS, WHTEPIPETAMA W TMPEICTABICHHUS Y4eOHOW W HAy4HO-
HOMYISPHOM HHPOPMAIIUH, TOTYyYEeHHON U3 Pa3IMYHbIX HCTOYHHKOB, KpUTHUECKH aHATTM3UPOBATh
noJTy4aeMyro HH(OpMaIuio;

OOBSACHATH MPUHILIMUIIBI AEHCTBUS MAIlIMH, TPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3inuyaTh
YCIIOBUS UX 0€30MaCHOT0 UCTIOIB30BaHUS B TIOBCETHEBHOM JKU3HH;

NPUBOAUTH TPUMEPHI BKJIAJa POCCHMCKHUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bACHEHUE IIPOIECCOB OKPYXKAIOUIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHUH;

HCIOJIb30BaTh TEOPETUYECKUE 3HAHUS IO PU3UKE B TOBCEAHEBHOM JKU3HU AJIsl 0OecTieueHUS
0€30MacHOCTH U OOpAaIEHUH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPONCTBAMHU, JJIl COXPaHEHUs
3JI0POBbS U COOTIOACHUSI HOPM SKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAOIIEH Cpe/Ie;

paboTath B rpymIie ¢ BHIIOJIHEHUEM PA3IUYHBIX COIMAIBHBIX POJIEH, IIIaHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpeneisiTh OO0S3aHHOCTM M IJIAHUPOBATh JEATENbHOCTh B



HCCTAHAAPTHBIX CUTyalHUAX, aACKBATHO OLCHUBATHL BKJIAJ KaXKAOTI0 M3 YYAaCTHUKOB I'PYyHIIbI B
perieHue paccMaTpuBaeMoin pOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne HaunmenoBanue pa3nenoB u Tem KommgecTtBo gacos
/1 IIPOTPaMMBI Bcero Konrponeneie  Ilpaktuyeckue
paboThI paboThI
Paznen 1. PU3UKA U METOAbI HAYYHOI'O IO3HAHUSA
1.1 ®wuszuka 1 METOJIbI HAYYHOTO 2
NO3HAHUSA
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemarnka 5)
2.2 JluHamuka 7
2.3 3aKOHBI COXpaHEHHs B MEXaHUKE 6 1 1
HWroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMMUKA
3.1 OcHOBBI MOJIEKYJISPHO- 9 1
KHHETHUYECKON TEOpUHU
3.2 OCHOBBI TEPMOJUHAMUKHU 10 1
3.3 ArperarHble COCTOSIHHS BEIIECTBA. 5
®da30BbIe IEPEXOBI
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
4.1 DnexkrpocraTHKa 10 1
4.2 TloCTOSHHBIHN JEKTPUUECKUN TOK. 12 1

Toku B pa3iuuHbBIX cpeaax
Hroro no pazueny 22
PeszepBHOE Bpems 2

DnekTpoHHbIe (¢ POBHIE) 00pa3oBaTEILHbBIE
pecypcsl

bubmuoteka I{OK https://m.edsoo.ru/7f41bf72

bubmuoteka I{OK https://m.edsoo.ru/7f41bf72
bubmuoteka I{OK https://m.edsoo.ru/7f41bf72
bubmuotexa I{OK https://m.edsoo.ru/7f41bf72

bubmuoteka I{OK https://m.edsoo.ru/7f41bf72

bu6muoreka IIOK https://m.edsoo.ru/7f41bf72
bu6muoreka IIOK https://m.edsoo.ru/7f41bf72

bubmuoteka I{OK https://m.edsoo.ru/7f41bf72
bubmuoteka I{OK https://m.edsoo.ru/7f41bf72


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

No HaunmenoBanue pa3nenoB u Tem
n/n IIPOrPaMMBI

OBIIEE KOJIMYECTBO YACOB I10 68
I[TPOIT'PAMME

11 KJJACC
Ne HaunmenoBanue pa3nenoB u Tem
n/n IPOrpaMMBI Bcero

Pa3znen 1. 9JIEKTPO/IMHAMMUKA

1.1 MarauTtHoOE moe. 11
DneKTpoMaraHuTHasK WHIYKITUS

Hroro no pazueny 11

Paznen 2. KOJIEBAHUS 1 BOJIHBI

2.1 MexaHuueckue u 9

SJICKTPOMArHMTHBIC KoJIEOaHM

KomnuectBo yacos

Bcero KoHTponbHbIE

paboThI

3

[IpakTnueckue
paboThI

3

KonnuecTtBO yacoB

KonTposibHbie
paboThI

1

DnekTpoHHbIe (¢ POBHIE) 00pa3oBaTEILHbBIE
pecypcsl

Draggable item 330405739 was dropped over
droppable area 330405744

DOnekTpoHHbIC (IU(PPOBLIE)

TIpaKkTHYECKHE 00pa3oBaTeNIbHbIE PECYPCHI
paboThI

3 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c
Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

3 bu6mmoreka [IOK

2.2 MexaHu4ecKue u 5
3JICKTPOMArHUTHBIC BOJTHBI
2.3 Ontuka 10
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
3.1 OcHOBBI cHIEIMATIBLHON TEOPUHU 4
OTHOCHUTEIBLHOCTH
Hroro no pazueny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DiaeMeHTHl KBAHTOBOM ONTHKHU 6

https://m.edsoo.ru/7f41c97c

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

No HaunmenoBanue pa3aenoB u Tem KonnyecTBo 4acoB DOnekTpoHHBIC (IU(PPOBLIE)

n/n IIpOrpaMMBl Bcero  KontposbHbIE [IpakTnueckue 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI

4.2 Crpoenue atroma 4 bubmmoreka [IOK
https://m.edsoo.ru/7f41c97c

4.3 ATtoMHOE SIpOo 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMMUWU U ACTPOPU3UKHU

5.1 DieMeHThl aCTPOHOMUU U 7 1 bubmmoreka [JOK

acTpoU3HuKH https://m.edsoo.ru/7f41c97c

Hroro no pazmeny 7

Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6oOmaromniee MOBTOPEHHE 4 bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pasaeny 4

PesepBHOe Bpems 3

OBUIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOI'PAMME


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne HaunmenoBanue pa3nenoB u Tem
n/n IPOrpaMMBI Bcero

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

Ne Tema ypoka
n/n

1 ®wusuka — Hayka o npupoje. Hayunsie
METO/bI TO3HAHUS OKPYKAIOLIEro MUpa

2  Ponb u MecTo puzuku B GOPMUPOBAHUN
COBPEMEHHOI HAy4YHOU KapTHHBI MHUPA, B
MIPaKTUYECKON JAESITENbHOCTH JTIOAEH

3 MexaHuueckoe ABHUKCHUC. OTHOCHUTEIBLHOCTD
MEXaHU4eCKOTo BUKeHus. [lepemenieHue,
CKOPOCTb, YCKOPEHHUE

4  PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHUE
5 PaBHOyCKOpeHHOE NPSIMOJIMHEHHOE JBUKEHUE

6 CBoboaHoe mageHue. Y CKOpeHrue CBOOOHOTO
naJicHus

7 Kpuponuneiinoe aBuxeHue. J[BrkeHne
MaTepuaibHON TOYKHU 110 OKPYKHOCTH

8 IIpunnun otHOcuTensHOCTH [ amumes.
HNuepumansHbie cuctembl orcuera. [lepBbiit
3akoH HprotoHa

KonnuecTtBO yacoB

KonTposibHbie

Bcero Kontponbhbie [lpaktruyeckue H3YICHHA

1

paboThI

[IpakTnueckue
paboThI

KomnuectBo yacoB

paboTsl

paboTsl

DOnekTpoHHBIC (IU(PPOBLIE)
o0pa3zoBaTeNnbHBIC PECYPChHI

JlaTa

DJEeKTpOHHBIEC TU(PPOBBIC
00pa3oBaTeNbHBIE PECYPCH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

bubmoreka [{OK
https://m.edsoo.ru/ff0c33e6

bubmoreka [{OK
https://m.edsoo.ru/ff0c3508

bubmunoreka LIOK
https://m.edsoo.ru/ff0c3620

but6mmoreka [IOK
https://m.edsoo.ru/ff0c372e

bubmoreka [{OK
https://m.edsoo.ru/ff0c39cc

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3ada

bubmoreka [{OK
https://m.edsoo.ru/ff0c3be8


https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

No Tema ypoka KonnuecTBo yacon Hara DIIEeKTPOHHBIE TIUPPOBHIC

/1 Bcero Kontpomeabie IIpakThueckune H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
9 Macca tena. Cuna. [IpuHIUI cyneprno3uiuu 1 bubnmoreka [JOK
cui1. Bropoii 3akon HeroToHa ist https://m.edsoo.ru/ffOc3be8
MaTepHaIbHON TOUKH
10 Tperwnii 3akon HproToHa 111 MaTepHaTbHBIX 1 Bu6muotexa [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
11 3axon BcemupHoro tsarotenus. Cwia tsokectd. 1 bubnuoteka [JOK
IlepBast kocMHu4ecKast CKOPOCTb https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akon ['yka. Bec Tena 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0c3e18
13 Cuna tpenus. Koaddunuent rpenns. Cuna 1 bubnuoteka [JOK
COIIPOTHUBIICHUS NPH JIBU)KCHUU TeJa B https://m.edsoo.ru/ff0c3f76
KHUJKOCTHU WU ra3e
14 TloctymarenbHOE M BpallaTeIbHOE ABUKEHUE 1 bubnuoteka [JOK
a0COIOTHO TBEPIOTO TeNa. MOMEHT CHJIBL. https://m.edsoo.ru/ffOc41a6
[1neyvo cumbl. YciioBusi paBHOBECUS TBEPAOTO
Tena
15 HMmnynsc MatepuanbHON TOUYKH, CUCTEMBI 1 Bu6muotexa [JOK
MaTepHalbHBIX TOUeK. IMITyibe CHiIbl. 3aKOH https://m.edsoo.ru/ff0c43d6
COXPaHEHHUS UMITyNbCa. PeakTuBHOE
JBUKCHHE
16 PaGora m momHOCTH cuibl. KuHeTHueckas 1 but6mmoreka [IOK
9HEprusi MaTepuanbHo Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
M3MEHEHUN KUHETUYEeCKOW SHEPTUU
17 TlorenmumanbHas 3Heprus. [loTeHManpHas 1 but6mmoreka [IOK
SHEprus ynpyro nehopMUpOBaHHOMN https://m.edsoo.ru/ffOc461a

npyxuHbl. [loTeHmanbHas sHeprus tena
BOJIN3M OBEPXHOCTHU 3eMIIU


https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

No Tema ypoka KonnuecTBo yacon Hara DIIEeKTPOHHBIE TIUPPOBHIC

n/m Bcero Kontponbuble Ilpaktuueckne H3YICHUA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
18 TIloreHIMaIbHBIE U HEMOTEHIIMAILHEIE CUIIEL. 1 bubmunoreka LIOK
CBs13b pabOTHI HEMTOTEHIIHATBHBIX CHIT C https://m.edsoo.ru/ff0c478c

U3MEHEHUEM MEXaHUIECKOU SHCPTHUU CUCTCMbL
TeJl. 3aKOH COXPAHECHHSI MEXaHUYECKON
SHEPTUU

19 JlaGoparopnas pabota «ccnenoBanue cBsizu 1 1
paboTHI CHIIBI C U3BMEHEHHEM MEXaHHUYECKOM
SHEPTHUU TeJla Ha MPUMEPE PACTIKEHUS
PE3UHOBOTO KI'yTa»

20 KontposnbHas padota o teme «Knnemaruka. 1 1 bubnuoteka [JOK
JluHamuka. 3aKOHBI COXPAHEHUS B MEXAHHKE) https://m.edsoo.ru/ffOc4b74

21 OcHOBHBIE MTOJIOKEHHS MOJIEKYJISIPHO- 1 Bu6muotexa [JOK
KHHETHYECKOW Teopur. BpoyHOBCKOE https://m.edsoo.ru/ffOc4dc2

nskenue. Auddysus

22 XapakTtep IBIKEHUS U B3aUMOJCHCTBHUS 1
4acTHI] BeecTBa. Moienn CTpOSHHUsI Ta30B,
YKUJIKOCTEN U TBEPIBIX Tl

23 Macca monekyn. KonnuecTBo BemecTsa. 1
[Tocrosnnas ABoraapo
24 TennoBoe paBHOBecue. TemrepaTypa u e€ 1
n3mepenue. [llkana remneparyp Lienscus
25 Wneansusiii raz3 B MKT. OcHoBHOe ypaBHeHune 1 Bu6muotexa [JOK
MKT https://m.edsoo.ru/ffOc4fde
26 AOcoimoTHas Temmeparypa Kak mepa cpeaHein 1 bubnuoreka [JOK
KUHETHYECKOW YHEPTUHN IBUKCHUS MOJIEKYJI. https://m.edsoo.ru/ff0c511e

VYpaBaenue MengeneeBa-Knanelipona
27 3axon JlanpToHa. ['a30BbIC 3aKOHBI 1


https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

No Tema ypoka KonnuecTBo yacon Hara DIIEeKTPOHHBIE TIUPPOBHIC
/1 Bcero Kontpomeabie IIpakThueckune H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
28 JlaGopatopHnas pabota «lccnenoBanue 1
3aBHCUMOCTH MEX/Iy IapaMeTpaMu COCTOSHUS
Pa3peKEeHHOTO Ta3ay
29 W3omporiecchl B UI€aIbHOM ra3e U X bubnmoreka [JOK
rpaduIecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
30 BuyTpeHHss SHEpTUsl TEPMOIUHAMHYECKOM bubnuoteka [JOK
CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI. https://m.edsoo.ru/ff0c5952
KonnuecTBo TemioTs u pabota. BHyTpeHH s
SHEPTHUsl OJJHOATOMHOTO HJICAILHOTO Ta3a
31 Bupsl Teronepenan bubmunoreka LIOK
https://m.edsoo.ru/ff0c5¢c36
32 VYnaenpHasg TEIIOEMKOCTH BEIIECTBA. but6mmoreka [IOK
KonngecTBo TEIUIOTHI IPH TEIUIONEpeiaye. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN mporecc
33 IlepBblit 3aKOH TEPMOIMHAMUKH U €TO bubnuoteka [JOK
IpPUMEHEHHE K U30IpoLIeccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTuMOCTh MPOIIECCOB B IPHUPOJIC. bubmmoreka [JOK
Bropoii 3ak0H TepMOAMHAMHUKH https://m.edsoo.ru/ff0c6230
35 Ilpunnun nevictus u KI1/] TeruioBoit but6mmoreka [IOK
MAIIIHHBI https://m.edsoo.ru/ff0c600a
36 Iuxn Kapuo u ero KI1J]
37 Dxonoruueckue mpoOiIeMbl TEIIOIHEPTETUKH
38 O6o6maromuii ypok «MomnekynsipHas hu3uka. bubmmoreka [JOK
OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
39 KontponbHas paboTa nmo Teme 1 bubnuoreka [JOK

«MonexynspHas ¢puzuka. OCHOBBI
TEPMOMHAMHKI

https://m.edsoo.ru/ff0c6a50


https://m.edsoo.ru/ff0c570e
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n/n

40

41

42

43

44

45

46

47

48

49

50

Tema ypoka

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.
Hcnapenue u kunenue

AOGCOoIIIOTHAs U OTHOCHUTEINIBbHAS BIAXKHOCTb
Bo3ayxa. HacelenHslil nap

Tsépnoe teno. Kpucramiuueckue u
amopdHbIe Tema. AHU30TPOIHS CBOMCTB
KpucTayioB. Kujaknue KpucTaibl.
CoBpeMeHHbIE MaTEpHUAITBI

[InaBnenue u KpucTauM3anus. Y aeabHast
teriora TiaBneHus. Cyomumanus

YpaBHEHHE TEIIOBOTO OamaHca

DJIeKTpU3anus TeJl. DICKTPUUECKUHN 3apsi.

JIBa BUJIa DIIEKTPUUECKUX 3aPsI0B

[IpoBOIHUKHU, TUATIEKTPUKHU U
MOJYMPOBOIHUKH. 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsiaa

B3aumonerictaue 3apsiioB. 3akoH Kyiona.
TodeuHsblil JIEKTPUUYECKUI 3apsif
Hanpsk€HHOCTD 3J€KTPUYECKOTO MOJIS.
[TpyHIMI cyneprno3uLuy 3JIEKTPUIECKUX
nosei. JIunun HanpsiKEHHOCTH

PaboTa cwit aieKkTpocTaTiieckoro mosis.
IloTrenuuan. Pa3HOCTh NOTEHIINAIIOB

HpOBOI[HI/IKI/I " IUSJICKTPUKU B

SJICKTPOCTATUYCCKOM II0JIC. ﬂI/IBJ'IeKTpI/I‘ICCKaﬂ

MPOHUIIACMOCTDb

Bcero Kontponbuble Ilpaktuueckne H3YICHUA

1

KomnuectBo yacos

paboThI

paboThI

Jara

DIIEeKTPOHHBIE TIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c63b6

but6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8

bubmunoreka LIOK
https://m.edsoo.ru/ff0c65f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bubmunoreka LIOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bubmunoreka LIOK
https://m.edsoo.ru/ffOc6bcc

bubmunoreka LIOK
https://m.edsoo.ru/ffOc6ces

but6mmoreka [IOK
https://m.edsoo.ru/ffOc6df2

but6mmoreka [IOK
https://m.edsoo.ru/ffOc6f00

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7018


https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

n/n

o1

52

53

54

55

56

S7

58

59

Tema ypoka

OnexrpoémkocTs. Konnencarop

ONeKTPOEMKOCTb IIIOCKOT0 KOHAEHCATOPA.
DHeprust 3apsKEHHOT0 KOHIEHCATOPa

JlaGopatopnas pabora "H3mepenue
AJIEKTPOEMKOCTH KOHAEHcaTopa"

[TpuHIMTT NEWCTBUSA U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMMPOBAJILHOTO amnmnapara,
CTPYWHOTO MPUHTEPA. DNEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE IEKTPOPUOOpOB

DNEKTPUUECKUN TOK, YCIIOBUS €TI0
cymiectBoBaHus. [Toctosunsiil Tok. Crita
toka. Hanpsxenue. Conporunenue. 3akoH
OmMa ni1a yyacTka 1enu

[TocnemoBarenbHOE, TAPAIEIBHOE,
CMEIIIaHHOE COETMHEHUE TTPOBOIHHUKOB.
Jlaboparopnast padota «13yuenue
CMEIIIaHHOTO COEAMHECHUS PE3UCTOPOBY

PaboTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA.
3akoH J[xoyns-Jlenna

3akon OMa 115 OJTHOM (3aMKHYTOM )

BHGKTpI/I‘IeCKOﬁ OCIIN. KOpOTKOG 3aMbIKaHUC.

Jlaboparopnas padota «13mepenune 3/C
HCTOYHHKA TOKA U €r0 BHYTPCHHETO
COITPOTHBIICHUS

DeKTpOHHask IPOBOJAUMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTb CONTPOTUBIICHUS

KomnuectBo yacos

Bcero Kontponbuble Ilpaktuueckne H3YICHUA

paboThI

paboThI

Jara

DIIEeKTPOHHBIE TIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7126

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

but6mmoreka [IOK
https://m.edsoo.ru/ffOc74f0

bubmoreka [IOK
https://m.edsoo.ru/ff0c7838

but6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0


https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

No Tema ypoka KonnuecTBo yacon Hara DIIEeKTPOHHBIE TIUPPOBHIC

/1 Bcero Kontpomeabie IIpakThueckune H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI

METAJUIOB OT TEMIEPaTyPhl.
CBepXmpoBOAMMOCTh

60 OnexTpuueckuit Tok B Bakyyme. CBoiicTBa 1
AJIEKTPOHHBIX ITYYKOB

61 IlomynpoBOAHUKH, X COOCTBEHHAS U 1 Bu6muotexa [JOK
npuMecHast mpoBoauMocTth. CBoiicTBa p—N- https://m.edsoo.ru/ffOc84ae
nepexoa. [lomynpoBoJHUKOBEIE TPHOOPHI

62 DnexTpuyeckHii TOK B pacTBOpax u pacruiaBax 1 Bu6muotexa [JOK
AIIEKTPOJIUTOB. DICKTPOIUTHUECKAS https://m.edsoo.ru/ff0c82ba
JTUCCOIanus. DIEKTPOIINU3

63 DnekTpuyecKuil TOK B razax. 1 bubnmoreka [JOK
CaMOCTOSTENbHBIN 1 HECAMOCTOSITEIbHBIN https://m.edsoo.ru/ffOc84ae
paspsa. Moinnus. [1nasma

64 DnexTpuueckue NpUOOPHI U YCTPOUCTBA U UX 1 bubnmoreka [JOK
npakTHyeckoe npumenenue. [IpaBuna https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH

65 O6obmaronmii ypok « 3JIeKTPOIUHAMIKAY 1 bubmmoreka [JOK

https://m.edsoo.ru/ff0c88be

66 KoHntposbHas paboTa mo Teme 1 1 bubmuoteka [JOK
«Qnextpocratuka. [locTosHHBII https://m.edsoo.ru/ff0c8a8a
AIIEKTPUYECKUM TOK. TOKH B pa3iInyHbIX
cpemax»

67 Pe3epBHbIii ypok. KoHTponbHas padoTa 1mo 1 bubmmoreka [JOK
teme "DiekTpoauHaMuKa' https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600maonmii ypox mo 1 bubnuoreka [JOK

temam 10 kmacca https://m.edsoo.ru/ffOc8f6c


https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

Ne
n/n

Tema ypoka

OBIIEE KOJIMYECTBO YACOB I10

ITPOI'PAMME
11 KJIACC
Ne Tema ypoxka
/1
1 TIlocrosgHHBIE MATHUTHI U UX B3aNMOJIEHCTBUE.

MarnutHoe nojue. BeKTop MarHuTHOU
MHIYKIWMH. JINHUA MarHUTHON MHYKIUU

MarauTHO€ 10JIe MPOBOJIHUKA ¢ TOKOM. OTIBIT
Opcrena. BzaumoencTere npoBOAHUKOB C
TOKOM

JlaboparopHnast pabota «/3yueHne MarHuTHOTO
TOJISL KATYIIKH C TOKOM»

JlelicTBME€ MarHUTHOTO TOJIS1 HA POBOJHUK C
tokoM. Cmita Ammepa. JlabopatopHas pabora
«HccnenoBanme ASUCTBUSA ITOCTOSSHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

JlelicTBME€ MarHUTHOTO TOJISl HA JBHXKYLITYIOCS
3apspkeHHylo yactully. Cuia Jlopenia. Pabota
cunbl JlopeHua

DOnekTpoMarHuTHas uHAyKIus. [ToTok BekTopa
MarHuTHON MHAYKUHUK. DJ]C nHIyKINU. 3aKOH
3JIEKTPOMArHUTHON MHAYKLIMHU Papanes

DIIEeKTPOHHBIE TIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

KonunuectBo yacos Jara

Bcero Kontponbuble Ilpaktuueckne H3YICHUA
paboThI paboThI

68 3 3

Hara DJEeKTpOHHBIEC TU(PPOBBIC

00pa3oBaTesbHbIC PECYPCHI

KonnuectBo yacos
Bcero Kontponbubie [lpaktuueckue H3YICHHA

paboThI paboTsl

1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9778

1 bu6mmoreka [IOK
https://m.edsoo.ru/ffOc98fe

1 1 bu6mmoreka [IOK
https://m.edsoo.ru/ffOc98fe

1 1 bubmuorexa [JOK
https://m.edsoo.ru/ff0c9ac0

1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

1


https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

No Tema ypoka KonnuectBo yacoB Hara DIeKTpOHHBIE IIUPPOBHIC

n/m Bcero Kontponenbie IIpaktnyeckue H3YICHHA 00pa3soBaTeIbHbIC PECYPCHI
paboThI paboThI
7 JlaboparopHas pabota «lccnenoBanue 1 1 bubmmoreka [IOK
SIBIICHHSI SJIEKTPOMArHUTHON WHTYKIHH) https://m.edsoo.ru/ff0cal50
8 HMHaykTUBHOCTH. SIBICHHE CAMOWHTYKIIHH. 1 bu6mmoreka [IOK
3/1C caMOMHIYKITUU. DHEPTUsl MATHUTHOTO https://m.edsoo.ru/ff0ca600
TIOJIST KATYIIKH C TOKOM. DJICKTPOMAarHUTHOE
nosne
9 TexHuYecKue YCTPOWCTBA U UX MPHUMEHEHHE: 1

MTOCTOSTHHBIC MarHUTBHI, JIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEHU JIEMEHTAPHBIX
YaCTHIl, MTHAYKITHOHHAS TICYb

10 O6o6maronuii ypok «MaraHuTHOE ToJIe. 1 bubmuorexa [JOK
DNEKTPOMArHUTHAS WHIYKIIHS https://m.edsoo.ru/ffOcab82
11 KonrtponbHas padora no reme «MarHutHoe 1 1 bubmmoreka [IOK
moJjie. DJICKTPOMAarHUTHAS HHTYKIIHSI» https://m.edsoo.ru/ffOcad58
12 CBoOogHBIE MEXAHHUUYECKHE KOJIEOAHNU. 1 bu6mmoreka [IOK
["apmonmnueckue koneOaHus. Y paBHEHHE https://m.edsoo.ru/ffOcaf06
rapMOHHYECKHUX Kojebanui. [IpeBpamenne
SHEPTUU
13 JlaboparopHas pabota «lccnenoBanue 1 1

3aBHCUMOCTH NEPHOA MAJIBIX KOJIeOaHU
rpy3a Ha HUTH OT JUIMHBI HUTHU U Macchl Ipy3a»

14 KonebarenbHblii KOHTYp. CBOOOIHBIE 1 bubmmoreka [IOK
AJIEKTPOMArHUTHBIC KOJICOAHHUS B HACATLHOM https://m.edsoo.ru/ff0ch820
KOJIeOATEIbHOM KOHTYpE. AHAJIOTHS MEXKITY
MEXaHUYECKUMH U 3JICKTPOMArHUTHBIMH
KoJeOaHusIMU

15 ®opmyna Tomcona. 3aKOH COXpaHEHUS 1 bubmmoreka [JOK
SHEPIHUHU B HICATBHOM KOJIeOaTeIbHOM KOHTYPE https://m.edsoo.ru/ffOch9c4


https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

No Tema ypoka KonnuectBo yacoB Hara DIeKTpOHHBIE IIUPPOBHIC
/1 Bcero Konrpombabie IIpaktiueckne H3YICHHA 00pa3soBaTeIbHbIC PECYPCHI
paboTsI paboThI
16 IlpencraBieHue 0 3aTyXaIONNX KOJICOAHUSX. 1 bubmmoreka [JOK
BoIHYK/I€HHBIC MEXaHUYCCKHE KOJTIeOaHH. https://m.edsoo.ru/ffOcbb86
Pe3onanc. BeIiHY:XI€HHBIE 2JIEKTPOMAarHUTHBIE
KoseOaHus
17 Tlepemennsriii Tok. CHHYCOUIATBHBINA 1 bubmuorexa [JOK
NEepEeMEHHBII TOK. MOIITHOCTh TEPEeMEHHOTO https://m.edsoo.ru/ffOcbd34
TOKa. AMIUTUTYJTHOE U JEUCTBYIOIIECE 3HAUECHUE
CHJIBI TOKA U HATIPSHKEHUS
18 Tpancdopmarop. [IpousBoacTBo, nepenaya u 1
notpebieHne 3eKTPUIECKON SHEPTUU
19 VcrpoiicTBO M IPaKTHYECKOE MPUMEHEHUE 1 bubmuorexa [JOK
AJIEKTPUUYECKOTO 3BOHKA, FeHEepaTopa https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JTMHUM 3J1eKTponepeaad
20 DxosornuYecKue pUCKU MPH MPOU3BOJICTBE 1
anekTpodHeprun. KynbTypa ucnonb30BaHus
AIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
21 MexaHU4ecKre BOHBI, YCIOBUS 1 bubmuorexa [JOK
pacnupoctpanenus. [lepuon. Ckopoctsb https://m.edsoo.ru/ffOcca54
pacrnpocTpaHeHUs U JIJTMHA BOJTHBI.
[Tonepeynblie ¥ MPOIOJILHBIE BOJTHBI
22 3Byk. CkopocTb 3ByKa. [ poMKOCTB 3BYKa. 1 bubmmoreka [IOK
BricoTa Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DneKTpOMarHUTHBIC BOJHBI, UX CBOMCTBA U 1 bubmuorexa [JOK
ckopocTs. IlIkana 3JeKTpOMarHUTHBIX BOJH https://m.edsoo.ru/ffOccfe0
24 TlpuHUUIBI PAAUOCBSA3U U TEIECBUICHHUS. 1
PazButue cpencts cBszu. Paguonokamus
25 KontponbHas padora «KonaebaHus 1 BOJIHB» 1 1 bubmuorexa [JOK

https://m.edsoo.ru/ffOcc6f8


https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

No Tema ypoka KonnuectBo yacoB Hara DIeKTpOHHBIE IIUPPOBHIC
n/m Bcero Kontponenbie IIpaktnyeckue H3YICHHA 00pa3soBaTeIbHbIC PECYPCHI
paboThI paboThI

26 IIpsamonuHEitHOE pacpocTpaHEeHHE CBETa B 1 bubmmoreka [IOK
OJHOPOIHOM cpejie. TOUeUHbIH HCTOYHHUK https://m.edsoo.ru/ff0cd350
csera. JIyd cBera

27 OrtpaxeHue cBeTa. 3aKOHbBI OTPAXKECHHUS CBETA. bubmmoreka [IOK
[TocTpoeHre n300pakeHMIA B TUTOCKOM 3€pKaiie https://m.edsoo.ru/ffOcd4e0

28 IIpenominenue ceera. [lostHOE BHyTpeHHEE bubmuorexa [JOK
orpaxkeHue. [IpeaenspHbIil yros HoJHoro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaXCHUS

29 JlabGoparopHas pabora «3mepenue 1 bubmuorexa [JOK
MoKa3aTessl MPEeIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a

30 Jlunssl. [TocTpoeHune n3o00paskeHUH B JIMH3E. bubmmoreka [JOK
dopMyiia TOHKOM JHH3BL. Y BeJTMUCHHE JTHH3BI https://m.edsoo.ru/ffOcddle

31 JlabopatopHas pabora «lccnenoBanue 1
CBOWCTB M300paXCHUN B IMH3AX)»

32 [ucnepcus cBeta. CloxHBIN cocTaB 6€710r0 1

33

34

35

36

cgera. [[Ber. JlabopaTopHas pabota
«Habnroienne qucriepcuu CBeTay

Wutepdepenmus ceera. Audpakuus cera.
JudpakuronHas pemeéTka

[TonepeunocTh cBETOBBIX BOJH. [lonsipuzanus
cBeTa

Onrtuyeckue mpuOOPH M YCTPOUCTBA U
yCIIOBUS UX 0€301aCHOr0 MPUMEHEHHUS

['paHuLIBI TPUMEHMMOCTH KJIACCUYECKOU
MexaHukH. [locTynarsl crienuanbHON TEOpUn
OTHOCHUTEIIBHOCTH

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ffOced22

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf02e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862


https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

/o

37

38

39

40

41

42

43

44

45

46

47

Tema ypoka

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3amenJieHne BpeMEHH M COKpAIEHNE JUTHHBI

DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
gacTulbl. CBSA3b MACCHl C SHEPTUEN U
UMITYJIECOM. DHEPIUsl MOKOs

Kontponbnas padota «Onrrka. OCHOBBI
CHGHH&HBHOﬁ TCOpHUU OTHOCUTCIIBHOCTHU»

®oronsl. opmyna [1nanka. SHeprus u
UMITYJThC (POTOHA

OTtkpeiTHE U HccienoBanue Gorodddexra.
Omnpitel A. I'. CToneroBa

3akoHsbl oToddexTa. YpaBHEHHE
OiiamreliHa s potodddexra. «KpacHas
rpanuna» Gotordpdexra

Hasnenue ceeta. Onbitel 1. H. JIeGenena.
XUMHYECKOe IeHCTBUE CBETA
TexHuuecKkre yCTpOMCTBa U MPAKTHYECKOE
npUMeHeHHe: (OTOIIEMEHT, (POTOIATUHK,
coJIHeuHas OaTapesi, CBETOIHO]T

Pemrenue 3agad mo reMe «DI1€MEHTHI
KBAaHTOBOU OIITUKU

Mognens atoma Tomcona. OnbiTel Pesepdopaa
10 paccestHuIo a-yactull. [Inanerapnas monens
aToma

IToctynartsr bopa

1

paboThI

KonuuecTBo yacoB
Bcero Kontponenbie IIpaktnyeckue H3YICHHA

paboThI

DIeKTpOHHBIE IIUPPOBHIC
o0pa3oBaTeNbHbIE PECyPChI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOcfa42

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfel6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bubmuorexa [JOK
https://m.edsoo.ru/ff0d015e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d04a6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa


https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

No Tema ypoka KonnuectBo yacoB Hara DIeKTpOHHBIE IIUPPOBHIC
n/m Bcero Kontponenbie IIpaktnyeckue H3YICHHA 00pa3soBaTeIbHbIC PECYPCHI
paboThI paboThI

48

49

50

o1

52

53

54

55

W3ny4yeHue u noriomieHue GOTOHOB MPH
IIEPEXO0/I€ aTOMA C OJJHOTO YPOBHS DHEPIUU HA
Ipyrou. Buasl criekTpos

BomoBrele cBoiicTBa yacTHIl. BomIHBI f¢
Bbpoiinsa. KopnyckynsipHO-BOJTHOBOHM JyaJIH3M.
CroHTaHHOE U BBIHYXKJEHHOE U3ITyUYEeHUE

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pezepdopaa mo onpeaenennio cocrara
PaANOAKTUBHOTO U3TYUECHUS

CoiicTBa anb(a-, 6era-, raMmma-u3IydeHuUsI.
Bnusnue paguoakTHBHOCTH HA JKUBBIE
OpraHu3MbI

OTkpbITHE IPOTOHA U HEUTPOHA. M30TOMBI.
Anbda-pacnag. DIEKTPOHHBINA U TTO3UTPOHHBIN
Oera-pacnaj. ["aMma-u3nyueHue

OHeprus cBA3M HYKJIOHOB B siipe. SlnepHble
peakuuu. Snepusiii peaktop. [Ipodiemsr,
MEePCIEKTUBBI, SKOJIOTUYECKHUE ACTICKTHI
SIICPHOM HEPTETUKU

DJyieMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTpOHA. MeTonbl HAOMIOACHUS U
pEerucTpanmu 3JIeMEHTAPHBIX YacTull. Kpyribii
cros «DyHIaMEHTaIbHbIE B3aUMOICUCTBUS.
EnuHcTBO hM3mveckoit KapTHHBI MUpa»

Bun 3Bé3nH0T0 HeOa. Co3Be3nus, ApKue
3Bé3£[]:1, IIJIaHCThI, X BUAUMOC IBUKCHUC.
CorHeuHas cucteMa

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38


https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

No Tema ypoka KonnuectBo yacoB Hara DIeKTpOHHBIE IIUPPOBHIC

n/m Bcero Kontponenbie IIpaktnyeckue H3YICHHA 00pa3soBaTeIbHbIC PECYPCHI
paboThI paboThI

56 Comnnne. ConHeuHas akTUBHOCTE. MIcTOUHUK 1
sHepruu CoJiHIIa U 3BE3]T

57 3BE31bI, IX OCHOBHBIC XapPaKTEPUCTUKH. 1
3BE3/1bI TJIABHOM TOCJIEI0BATEILHOCTH.
Bnytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposmronny CoJtHIa U 3BE3

58 Mueunsiit [1yTe — Hama ["anakTuka. 1

[Tonoxxenue u npumxenue ConHia B ['agakTuke.
lNanaktrku. Y€pHBbIE IBIPHI B iApaxX rajlakKTUK

59 Bcenennas. Paz6eranue ranaktuk. Teopus 1
bonpmioro B3peiBa. PenukroBoe usinyueHue.
MeraranakTuka

60 Hepemennpie mpoOIEMbI ACTPOHOMHUH 1

[
[

61 KonTponbHas paboTa « 3J€MEHThI aCTPOHOMHUH
U acTpO(UBUKI»

62 O6o6maromuii ypok. Poib pusuku u 1
aACTPOHOMHUHU B YKOHOMUYECKOM,
TEXHOJIOTHYECKOM, COLIMAIbHON M STHYECKOM
cdepax AeaTeTbHOCTH YellOBeKa

63 Oo6oO6maromuii ypok. Pois u mecto pusuku u 1
aCTPOHOMUU B COBPEMEHHO! HAay4YHON KapTUHE
Mupa

64 Oo6oOmaromuii ypok. Ponb dpuzmdeckoit 1
TeOopHH B (HOPMUPOBAHUH MTPEICTABICHHUH O
(hU3UIECKON KapTHHE MUpPA

65 Oo6oOmaromuii ypok. Mecto ¢puzndeckoi 1
KapTHHBI MUpPa B O0IIEM Py COBPEMEHHBIX



No Tema ypoka KonnuectBo yacoB Hara DIeKTpOHHBIE IIUPPOBHIC

n/m Bcero Kontponenbie IIpaktnyeckue H3YICHHA 00pa3soBaTeIbHbIC PECYPCHI

paboThI paboThI

€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI O
pUpoJIe

66 PesepBHbIif ypok. MarHuTHOE TOJIC. 1
DNeKTpOMarHuTHas MHIYKLUS

67 Pe3sepBublil ypok. Ontuka. OCHOBBI 1
CTICIUANBHON TEOPHH OTHOCHTEIBHOCTH

68 Pesepnriii ypok. KBanToBas ¢usuka. 1 bubmuorexa [JOK
DIEeMEHTHI aCTPOHOMUU U acTPODHU3UKH https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 68 4 7
I[TPOI'PAMME

YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

1. IS, Msxumes, M.A. Ilerposa, C.B. Crenanos ®@u3zuka 10 k1. Yuebnuk. @usuka 10 ki1.: yueOHUK 1151 00111€00pa30BaTEIbHBIX

opranuzanuii. bazoserit yposenb. M.: Ipoda, 2020
2. A.Tl. PeivkeBuy. CoopHUK 3a7a4 o ¢pusuke. Mocksa, [Ipoda, 2005 - 2019 1.
3. CoopHuk 3amay no ¢usuke a1 9 — 11 knaccos. CocraButens [.H. Crenanosa. M.: «IIpocBemenuey, 1996 r.

4. T'.B. Mapkuna ®usuka 10 kmacc. [Toypounsie minansl mo yueonuky I'.5. Mskumea, b.b. bByxosnesa. B.: Yuutens, 2004.

5. BonkoB B.A. Iloypounsie pa3pabotku no ¢gusuke. 10 kiaacc. M.: Bako, 2006.
6.COOpHUK TECTOBBIX 3aJjaHUM JJISI TEMaTHUECKOT0 U UTOroBoro KoHTpossi. dusuka 10 knacc. M.: «aTemnext-Lenatpy», 2004 r.

7. C.M. Angpromeukus, A.C. CryxaeBckuil. @usmnka. «KOHCTPYKTOP» CaMOCTOSATENIBHBIX M KOHTPOJIBHBIX padoT. 10 — 11 kmaccsl.
[Tocobue ms yuuteneit. M.: IIpocsemnienue, 2010.


https://m.edsoo.ru/ff0d1784

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. IS, Msxumes, M.A. Ilerposa, C.B. Crenanos ®@u3zuka 10 k1. Yuebnuk. @usuka 10 ki1.: yueOHUK 1151 00111€00pa30BaTEIbHBIX
opranuzanuii. bazoserit yposenb. M.: JIpoda, 2020

2. A.I1. PeivkeBuu. COopHUK 3a1a4 1o ¢usuke. Mocksa, poda, 2005 - 2019 r.

3. Coopnuk 3aaa4 o ¢usuke st 9 — 11 xknaccos. CocraBurens [.H. CrenmanoBa. M.: «IIpocsemenne», 1996 r.

4. T".B. Mapkuna ®@usuka 10 knacc. [Toypounsie rmuansl o yuebnuky I'.51. Msikumesa, b.b. Byxosuesa. B.: Yuurens, 2004.

5. BonkoB B.A. Iloypounsie pazpadotku no ¢pusuke. 10 kimacc. M.: Bako, 2006.

6.COOpHHK TECTOBBIX 33JaHUH JJIs1 TEMATHYECKOT0 U UTOrOBOTr0 KOHTposst. Pusuka 10 knace. M.: «MuTtemnext-Lentpy», 2004 r.
7. C.M. AanpromeuknH, A.C. CnyxaeBckuii. usnka. «KOHCTPYKTOpP» CaMOCTOATENBHBIX H KOHTPOJIBHBIX padoT. 10 — 11 kimaccer.
[Tocobue mist yanreneit. M.: IIpocemenue, 2010.

JlonoHuTeILHAS JJUTEpPaTypa:

1. T'opnosa JI.A. UnTerpupoBanusie ypoku ¢pusuku. 7 — 11 xmaccel. M.: Bako, 2009.

2. 3opun H.W. DnextuBHbII Kypc «AneMeHnThl onodusukmy. ( kimacc.M.: Bako, 2007

3. I'pe6enkuna T.M. ®usuka. [Ipeamernas nenens. B. Kopudeit, 2008.

4. Tlepensman S1.W. 3anumarensHas pusuka. M.: Hayka, 1983.

5. ®@usuka B cxemax u tabnumax/ Coct. C.A. Co6onesa. CII06.: « Tpurony, 2006.

6. 'opnosa JI.A. Onumnuanst o ¢pusuke. 9 — 11 kmaccel. M.: Bako, 2007

7. JIeimapeBa H.A. ®usuka 9 -11 knaccel. [IpoektHas aesrenbHOCTh yyamuxcs. B.: Yuurens, 2008.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

1. Xugas dusuka: odyuaromnias mporpamma. http://www.int-edu.ru/soft/fiz.html

9. Ypoxku ¢usuku ¢ ucnonszoBanuem Murepuera. http://www.phizinter.chat.ru/

2. ®wusuka.ru. http://www.fizika.ru/

3. duswuka: kosutekius onsiTo. http://experiment.edu.ru/

4. dusuka: 3JeKTPOHHAs KoJutekius onbiToB. http://www.school.edu.ru/projects/physicexp

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUs»
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