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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro YypoBHS Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusl pa3paboTaHa Ha OCHOBE IMOJOXEHUU M TpeOOBaHMI K pe3ylibTaTam
OCBOCHHUSI OCHOBHOW 00pa3oBaTelbHOW Mporpammel, npencraBieHHbix B OI'OC
COQO, a Takxke c yué€rom QenepaqbHON padodeil mporpamMMbl BOCHUTAHUS M
KOHLEMUMU MpernojaBaHus ydeOHoro mnpeamera «Pusznka» B 00pa3zoBaTEIbHBIX
OpraHu3anusaXx Pocculickon Qenepanuy, peAN3yIOIINX OCHOBHEIE
o0Opa3oBaTeabHbIE POrPAMMBI.

Conepxanue mnporpamMMmbl 1o (U3UMKE HanpaBieHO Ha GOpPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHbI MHpa oOyvatomuxcs 10-11 kiaccoB tmipu
oOydyeHHH X (Qu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-IEATEIbHOCTHOIO
noaxoxaa. Ilporpamma no ¢usuke coorBetcTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
oOy4eHHMsI, a TaKXKe YUYUTHIBAET HEOOXOIMMOCTh pPEATU3ALMU MEKIPEAMETHBIX
CBA3€H (PU3MKM C €CTeCTBEHHO-HAyYHbBIMU Y4Ye€OHBIMM mnpeameramu. B Hel
ONPEJENSIOTCS OCHOBHBIE LEIM M3Y4YEeHHs] (PU3MKU Ha YPOBHE CPEHEro OOILEro
o0Opa3oBaHus, MJIAHUPYEMBIE PE3yJbTaThl OCBOCHUS Kypca (PU3UKHU: JTUYHOCTHBHIE,
MeTalpeMeTHbIE, TpeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma no pu3uKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIbTaThl OCBOCHMSI Kypca (PU3HKHU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI IO F01aM O0yUYEHUS;

e cojepkaHue yueOHoro npeaMera «@u3nkay 1o rogaM oOy4eHHs.

dusrka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyHas B
KayecTBe y4eOHOIo IpeJMeTa B LIKOJE, BHOCUT CYILIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUM 00 okpyxatoiem mupe. llIkonbHbIN Kype Pusnku — cucteMooOpa3yronui
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MMOCKOJIBKY (PU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SBICHUM, H3y4aeMbIX XUMHEH, OHoJoTHEMH,
dbuzuueckoit reorpadueit u actpoHomueil. Hcmonp3oBaHME U aKTUBHOE
npuMeHeHUue (U3MYECKUX 3HAHUU  OMNpejAessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IMOJyYeHHUs] HOBBIX MaTepHalIOB C 33JaHHBIMU CBOMCTBAMHU U JAPYTHX.
N3yuenne Qu3nku BHOCUT OCHOBHOM BKJIaJA B (POpMHUpPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MuUpa oOydYarolmuxcs, B (OpMHpOBAHUE YMEHUU MPUMEHSTH
HAy4YHbI METO]I MO3HAHUS MPU BBINOJHEHUH UMH Y4€OHBIX HCCIEOBAaHUM.

B ocHOBY kypca (usuku sl ypOBHSI CpeAHEro oOIIero oOpa3oBaHUs
MOJIOXKEH pAN HUAEH, KOTOpble MOXHO paccMaTpUBaTh KakK IPUHLHUIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISIETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPKHUT MaTepHuas U3 BCeX pa3eioB (GU3UKH, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.

Hoes eenepanuszayuu. B cOOTBETCTBUM ¢ HEW MaTepual Kypca (QuU3UKu
o0benMHEH BOKpYr (Qusnueckux Teopuil. Beaymum B Kypce sBIseTCS
(dbopMupoBaHUE MPEICTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaT€pHUH, BEIIECTBE U
ToJIe.

Hoes ecymanumapuzayuu. BEE peanuzanus NOpeanojaraeT HUCIOIb30BaHUE
FYMaHUTAPHOTO MOTEHIHAIa (PU3MYECKON HAyKH, OCMBICICHHUE CBSI3U DPA3BUTHUS
¢u3uk Cc pa3BUTHEM OOIIECTBA, a TaKXKE C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U SKOJOTHUYECKUMHU MPOOIEMaMH.

Hoess npuknaounoti nanpaenennocmu. Kypc ¢u3uku mpennonaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHHUUYECKUX U TEXHOJOTHUYECKUX MPUIIOKECHUN
U3y4YEHHBIX TEOPUHN U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss MOCPEICTBOM BBEIECHUS JJIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX HSKOJOTMYECKUM MpoOJeMaM  COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHbl C PAa3BUTHEM TEXHUKHU W TEXHOJOTHH, a TaKXe 00CYXIeHUs
po0JieM palMoOHATBHOTO NPUPOAONOIb30BAHMS U IKOJIOTUYECKOU 0€30MacHOCTH.

Crep>KHEBBIMU 3JE€MEHTaMH Kypca (U3UKH Ha YPOBHE CPEIHETO OOIIEro
oOpa3zoBaHusl SBIAIOTCA (u3nuyeckre Teopuu (popMupoBaHue MpeaCTABICHUN O
CTPYKTYp€ MOCTPOCHUsI Pu3nueckoil Teopuu, poiau GyHAaMEHTAIbHBIX 3aKOHOB U
MNPUHIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSIX O MOPUPOAE, TpaHUIAX
MPUMEHUMOCTH TEOPHM, JJIsI OMNUCAHUSI E€CTECTBEHHO-HAyUHBIX SIBICHUN U
MIPOIIECCOB).

CHUCTEMHO-IESITEILHOCTHBIN MOAX0A B Kypce (PU3MKU peanu3yeTcsl Mpexk]ie
BCEro 3a CUET OpraHu3allid IKCIEPUMEHTAIbHON JESTEILHOCTH O0Y4arol[UuXCs.
Jlns  Ga3oBoro ypoBHS Kypca (QU3MKM — 3TO KCIOJBb30BAHHE CHUCTEMBbI
(GpOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M Ja0OpaTOpHBIX padoT,
KOTOpbIe B mporpamme no (usuke oObeIMHEHBI B OOIIUA CMUCOK YYEHUUYECKHX
MpaKTUYECKUX paboT. BeijeneHue B yka3aHHOM IepeyHe JTa00opaTOpHBIX padorT,
MPOBOJMMBIX JUISI KOHTPOJSE W  OLICHKH, OCYIIECTBISCTCS Yy4YaCTHUKaMU
00pa3oBaTEIBLHOTO TMpOIEcca MCXOJsd U3 OCOOCHHOCTEH IJIAHUPOBAaHUS U
ocHalleHUs KabuHera ¢usuku. Ilpm 53TOM oOecmeunBaercs OBIAJACHHUE
0o0y4JarolmuMHUCs YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUS, HCCIETOBaHUS
3aBUCUMOCTEM (DU3UYECKUX BEIWYUH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE YIENsAETCS PENICHUIO PacYETHBIX M KaueCTBEHHBIX
3amad. [lpu 3TOM 17151 pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3a/1a4d C SIBHO
3a1aHHON (PU3UYECKON MOJIEIIbIO, TTO3BOJISIONIME MPUMEHSTh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszjena Kypca, TaK M WHTETPUPYS 3HAHUS W3
pa3HbBIX pa3aenoB. /[ KadyecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIFOTCS 3aJIaHUS Ha
OoOBsSICHEHHE TPOTEKaHWS (PU3NUECKUX SBICHUW M TMPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BblOOpa (u3nyeckoil Mojenud sl CUTyallud MPaKTHKO-
OPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Y4eOHOro rmpoliecca 0a30BbIi ypOBEHb Kypca
(U3UKHN HA YPOBHE CPEeAHEro O0IIero oOpa3oBaHUs JOJKEH U3Y4aThCs B YCIOBUSIX
MpeAMETHOro KaOuHeTa (PU3MKU WM B YCIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIo Iukia. B kaOuHere (U3MKH JOKHO OBIThH
HeoOxoauMoe JiabopaTopHoe OOOpyIOBaHUE [Jis BBHIMOJHEHUS YKa3aHHBIX B
mporpaMme 1o (U3HKE YUCHWUYECKHX MPAKTHUYECKUX padOT W IEMOHCTPAIIMOHHOE
o0opy1I0BaHUE.

JleMoHcTpanuoHHOe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOCECIEYMBACT MOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe T0 (HU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
UCCJICIOBAHMUS  W3y4YaeMbIX  SBJICHWH W  TPOIECCOB, OJMIUPHYCCKUX U
(byHIaMEHTAJIBHBIX 3aKOHOB, UX TEXHUYCCKUX TPUMCHCHHH.

JlaboparopHoe 00o0pyJaoBaHUE ISl YYEHMUECKUX TMPAKTUUYECKUX padoT
dbopmupyeTcs B BUAC TEMAaTHYCCKUX KOMIUICKTOB M 00€CIeUnMBaeTCs B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcs. TemMaTUYecKue KOMIUICKTHI
1a00paToOpHOTO OOOPY/IOBAHMS JIOMKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AaHAJIOTOBBIX W IU(GPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IUPPOBBIX JIa0OpaTOPHUH.

OCHOBHBIMH 1LIEJISIMU U3yUeHUs (U3UKU B 00111€M 00pa30BaHUU SBIISIIOTCS :

e (opmupoBanue wHHTEpeca M CTPEMJICHUS OOYYAOMIMXCA K HAYIYHOMY
W3YYCHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEIILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHUPOBO33PECHHUS KaK pe3yiabTaTa W3YUYCHUS
OCHOB CTPOCHWMsSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanre yMeHUH OOBSCHATH SBICHHUS C HCIOJb30BaHUEM
(bU3UYeCKUX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme mpeaCTaBICHUN O poyM (PUUKHU IJIST PA3BUTHS PYTUX
€CTECTBEHHBIX HAYK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHue ATUX Iejed obecrednBaeTcsl pelieHueM CIEIyIoOMUX 3a/1ad B

npoiiecce u3yueHus Kypca GU3MKU Ha YPOBHE CpeJIHETo 00111ero o0pa3oBaHus:



e TIpHOOpPETEHUE CHUCTEMBI 3HAHUU 00 [0]8}1170: bu3nIeCcKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIPHYIO (DU3UKY, DJJICKTPOJWHAMHKY, KBAaHTOBYIO (U3HKY U
AJIEMEHTHI aCTPOPU3UKY;

e (QopmupoBaHre yMEHHWH TPUMEHATH TEOPETUUYECKUE 3HAHWS IS
oOBbsicCHeHHUS (DU3UYECKUX SIBJICHUH B TPUPONEC W JUIA TPUHATHUSA
MPAKTUYECKUX PELIEHUN B IOBCEIHEBHOU KU3HU,

e OCBOCHHME CHOCOOOB pEIICHHS Pa3IUYHBIX 3a7ad C SIBHO 3aJlaHHOM
¢buznyeckor MOJENbI0, 3a/ad, MNOAPA3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3JlaHue (PU3NUECKON MOJIENH, aICKBATHOW YCIOBUSIM 33]1a4H;

e TMOHWUMaHWE (UBMYECCKUX OCHOB WM TPHUHITUNIOB JEHCTBHUS TEXHUYCCKUX
YCTPOUCTB U TEXHOJOTMYECKHUX MPOLECCOB, UX BIUSAHUS HA OKPYKAIOUIYIO
cpeny;

e OBJIaJICHHE METOJIaMH CaMOCTOSITEJILHOTO TUIAHUPOBAHUS U TMPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W UHTEpHpeTanuud HUH(opMaluu,
onpeJiesIeHHs] JOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;

e CO3JaHUE YCJIOBUH JJIsl Pa3BUTUS YMEHUHN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM JIEATEIIBHOCTH.

Ha wusyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus otBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HezIel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraempiii B mporpamme Mo (usnke mepeyeHb JIa0OpaTOPHBIX W
MPAKTUYCCKUX pabOT SBIAECTCS PEKOMEHIOBAHHBIM, YYHTENb JEaeT BHIOOP
MpoBejieHUs J1a0OpaTOpPHBIX pabOT U OMNBITOB C YYETOM HHIAMBUIYATbHBIX
O0COOEHHOCTEH 00yJaronIuXCs.



COIAEPXAHUE OBYUEHUA
10 KVIACC

Pa3nen 1. ®usuka u MeTOAbI HAYYHOI'0 IO3HAHUA

dusnka — Hayka o npupoze. HaydyHble METOABI IMO3HAHUSA OKPYKAIOLIETO
mupa. Posb 3KcriepuMeHTa W TEOpUM B NPOLECCE IMIO3HAHUA NIPUPOIBL.
DKCNepuMeHT B (hU3UKE.

MopenupoBanue (pu3nUeCKUX SBICHUM U MpolieccoB. HaydHble THMOTE3HI.
dusnyecKkue 3aKOHbl U TEOpUHU. ['paHUIIbl IPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[IprHUMD COOTBETCTBUS.

Pons u mecto ¢uzuku B (GOpMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHPa, B IPAKTUUECKOU AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBeie ¥ HUGPOBBIE U3MEPUTENIbHBIE MNPUOOPHI, KOMIBIOTEPHBIE
JNATUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOIrO JIBUKEHUS.
Cucrema orcuéra. TpaeKkTopusi.

[lepemetienre, cKOpocTh (CpedHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHE MaTepuajbHOM TOUYKH, UX MPOEKIMU HAa OCHU CHUCTEMBI KOOpIWHAT.
Ci10’)keHHe NepEeMENICHHIN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsIMOJMHEWHOE IBrkeHue. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOpEHHUS, IyTH U MepeMelIeHus
MaTepUuaibHONW TOYKU OT BPEMEHH.

CBobOoaHOE TIasieHne. Y CKOpeHrne CBOOOHOTO MaeHHS.

KpuBonuneitnoe  nBukeHue. J[BukeHHE  MaTepuUalbHOW  TOYKHA IO
OKPYKHOCTH C IIOCTOSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHENHAS
ckopocTs. [lepuon u yactora obpaienus. [lenTpocTpeMuTeIbHOE YCKOPEHUE.

TexHudeckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CIHIOMETP,
JBUKEHHME CHAPSIO0B, IICMTHbIE U PEMEHHBIE MTepeayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WITIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUYKEHUSI.

[IpeoOpazoBanue NBMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3yXE U B pPa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue pABueHHs] Teia, OPOILIEHHOTO MOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.



N3mepenue yckopeHus cBOOOHOTO MaIeHMUS.

HanpaneHnne cCKopocTH npu ABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUS C LIEJBIO OMPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOIIEHHS MEXAY HOYTSIMH, MPONICHHBIMU TEIOM 32
MOCJICIOBATENIbHBIE PABHBIE MPOMEXYTKM BPEMEHUM IIPU PaBHOYCKOPEHHOM
JBUKECHUU C HAYAJIbHOU CKOPOCTBIO, PABHOU HYIJIIO.

N3yuyeHune NBMKEHUS IIAPUKA B BA3KOU KUJIKOCTH.

N3yuenne nBuxkeHus Tena, OpoIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuamun  otHocutenbHOCTM  ['amminies.  IlepBeii  3akoH  HeroToHa.
NuepunanpHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunnun cynepnosunuun cui. Bropoit 3akoH HeroToHa
IJI MaTepUaJIbHOM TOYKHU. Tperun 3akoH Hpl0TOHA 171 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtiaroreHus. Cumima Tsokxectn. llepBas kKocmuueckas
CKOPOCTb.

Cwia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, ckoyibxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUs U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKECHUU TEJa B )KUIKOCTH WM Tas3e.

[locTynaTenpHOE U BpaniaTeabHOE ABUKEHUE a0COIIOTHO TBEPIOTO Tea.

MoOMEHT Cuiibl OTHOCHUTENIIBHO OCH BpaileHus. Ilmedo cunbl. YcioBus
pPaBHOBECHS TBEPAOIO TENA.

TexHuueckne yCTpOHMCTBA M MPAKTHUYECKOEC NPUMEHEHHE: TOAIINITHUKH,
JNBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHME MHEPLINM.

CpaBHeHME Macc B3aMMOJECUCTBYIOIINX TEN.

Bropoit 3akon HeroToHa.

Nsmepenue cui.

Ciio)xeHue Cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT e OpMallvu.

HesecomocTte. Bec Tena npu yCKOpEHHOM MOIABEME U TTAJICHUM.

CpaBHEHME CHJI TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBECHs TBEPAOTO TeNa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3yuenne nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MNPYKUHE U
pe3nHOBOM 00pa3iie, OT ux JaehopMaIiiu.

UccnenoBanne yclaoBUM paBHOBECHsS TBEPAOrO TeJlda, HUMEIOLIETO OCh
BpAIICHUS.

Tema 3. 3aKonvl coOXpaneHus 6 MexaHuKe

NMnynbe MatepuanbHOM TOUYKM (Teja), CHUCTEMbl MaTe€pUalbHBIX TOYEK.
NMnynbsC cuibl M1 U3MEHEHUE HMIYJbCa TeJd. 3aKOH COXPAHEHUS HMMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pa6ora cuiabl. MOIITHOCT CHUTHI.

Kunerndeckas sHepruss MaTtepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTHUU.

[ToreHumanbpHas SHEPTHUs. [ToreHumanbpHas SHEPTUs yIOpyro
nedhopMupoBaHHOM  TpyxkuHbl.  [loTeHUManbHass dSHeprusi Tejaa  BOJIM3U
MMOBEPXHOCTH 3EMIJIU.

[ToreHumnanbHbBIE W HENOTEHIHaJIbHbIE CHUJIBL. CBs3b  paboTHI
HEMOTCHIIMAJIBHBIX CHJI C W3MEHECHHMEM MEXAaHUYECKOM HSHEPruu CUCTEMBI TeEll.
3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCcTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBU)KEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpPAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexo MOTEHIIMAIBLHON SHEPTUU B KUHETUYECKYIO U 0OPaTHO.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yuenne abCOMIOTHO HEYNPYroro yaapa ¢ MOMOUIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAsTHUKOB.

UccnenoBanue cBsA3u pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHWYECKOW DHEPrUu
TeJla Ha IPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. Moaekyasipaast Gu3Mka 1 TePMOAMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBuxkeHue. uddysusa. Xapaktep IBMXKEHUS U
B3aUMOJIEMCTBUs 4YaCTULl BemecrBa. MoOIEnu CTPOEHUS Tras3oB, XKUIAKOCTEH U
TBEPABIX TeN U OOBICHEHHE CBOMCTB BEUIECTBA Ha OCHOBE 3TUX Mojenel. Macca u
pa3mepsl Mosiekyi. KonnuectBo BemiectBa. [loctositnaas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temmeparyp
Llenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpUU HJCIbHOrO ra3za. AOCOJNIOTHasi TeMmmepaTypa Kak Mmepa
CpeHEel KWHETUYECKON SHEpruu TEIIoBOro JBrKeHUs uactul] rasza. lllkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHUe MenneneeBa—Knamneiipona.
3akon JlanbToHa. M3o0mponiecchl B UacalbHOM ra3e ¢ MOCTOSSHHBIM KOJTUYECTBOM
BellecTBa. ['paduueckoe mpeacTaBICHUE HM30MPOIIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHudeckne yCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbIThl, J1OKa3bIBAIOLIME JHUCKPETHOE CTPOCHHE BellecTBa, (ororpadun
MOJIEKYJ OPraHUYECKUX COCIUHEHUH.

OmnbiThl 10 T PY3Un KUJKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopens omnbita IlITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBaHHE MEKMOJIEKYIISPHOTO
B3aUMOJICCTBUS.

Mogens, WILTIOCTPUPYIOIIAs TPUPOY AaBICHHUS ra3a Ha CTEHKHU COCY/Ia.

OnbIThl, WITIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HJACAIbHOTO Tasa,
M30IPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

Ornpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE HM3MEPEHUM
00bE€Ma KOMHATHI, JABJICHUS U TEMIIEpaTypbl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCUMOCTU MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmonnHamuyeckass cucteMa. BHYTpeHHSsIE SHeprusi TEpMOAMHAMUYECKOU
CUCTEMBI U c1ocoObl €€ n3meHenus. KonnuecTBo TermaoThl U pabota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HJeaJbHOTO  Traza. Buasl  Temnonepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIUS, U3yUYeHHE. Y IeJIbHAsI TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMmoTh npu TeIionepeaaye.

[lonsitue 00 aamabaTtHOM mpornecce. llepBbIii 3aKOH TEPMOJMHAMUKH.
[IpumeneHnue mepBOro 3akoHa TEPMOJMHAMHUKUA K u3ompolieccaMm. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuki. HeoOpaTuMOCTh MPOIIECCOB B IIPHUPOJIE.

TenoBeie  MamuHbl.  [IpuHIUIBI ~ AEUCTBUA ~ TEIJIOBBIX  MAIIUH.
IIpeoOpazoBanuss SHEPruM B TEIUIOBBIX MamuHax. KoadduumeHT moae3Horo
nericTBus TerioBor MamwuHbL. [ukn KapHo m ero ko3¢gduiimeHT Mojae3Horo
NEUCTBUSA. DKOJOTUYECKHE MPOOIEMBI TEIIOIHEPTETUKH.



TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE TMPUMEHECHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW 3HEPruM Teja MPU COBEPIICHUH PabOThI: BBUIET
npoOku u3 OYTBUIKM MOJ JACHCTBHEM CXKAaTOro BO3JyXa, HarpeBanue sdupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAEMOHCTpAIus).

N3meneHne BHyTpeHHEN SHEPIruM (TeMIIepaTyphbl) Teaa Ipu TeIlonepeaaye.

OnpIT 1m0 anuabaTHOMY pAaCIIMPEHHIO BO37AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTelNsi BHYTPEHHETO CTOpPaHUsl, pEaKTUBHOTO
JBUTATEIS.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3Mmepenne yaenpHON TEIUIOEMKOCTH.

Tema 3. Aepecammuvie cocmoanusn eeuwiecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHAeHcalus. Mcmapenue u kureHue. AOCOIIOTHAS U
OTHOCHUTEJIbHAS BIJIAXKHOCTh BO3Ayxa. HacelmeHHeld nap. YaeinbHas TemioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.

Tépnoe teno. Kpucramnmueckue u amop@Hsie Tena. AHU3OTPOIUS CBOICTB
kpuctamwioB. Kuakue kpuctamwibl. CoBpeMeHHble Matepuanbl. [L1aBneHue u
KpUcTaJIu3anus. Y ielbHas Terora miasienus. Cyonumanus.

VYpaBHeHHE TENI0BOro OagaHca.

TexHuueckne yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KATTOPUMETP, TEXHOJIOTUU IMOJYYEHHUS] COBPEMEHHBIX MaT€pHUANIOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoliCcTBa HACBIILIEHHBIX TaPOB.

Kurnienune npy noHM>XK€HHOM J1aBJICHUMU.

CriocoObl M3MEPEHUS BIAKHOCTH.

HaGnronenre HarpeBaHus U IJIaBJICHUS KPUCTAINTMYECKOTO BEIECTBA.

JlemoHCcTpanus KpUuCcTajuioB.

Yuenuuecxuii sxcnepumenm, nabopamophule pabomoi

HN3mepenre OTHOCUTENIBHOM BIAXKHOCTU BO34yXaA.

Paznen 4. JiekrpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3auus Tell. OIEeKTpUYECKuid 3apsa. J(Ba BuIa JIIEKTPUYECKHUX
3apsaoB. [IpOBOAHUKM, AWAIEKTPUKU W MOJYINPOBOJHHKH. 3aKOH COXpPaHEHUS
AJIEKTPUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH KynoHa. TodeuHbI SIEKTPUUECKUAN 3apsia.
Onekrpuueckoe mnosie. Hanpsixk€HHOCTh  anexkrpudeckoro mnoiig. [lpuHuumn



CYyHEPIIO3ULUH BJIEKTPUUYECKUX TMOJIeH. JIMHMM HANpssKEHHOCTH 3JEKTPUUYECKOTO
TOJIAL.

Pabora cmnm  anektpoctatmueckoro  mojsA.  Ilotenmuman.  Pa3HoCTh
NOTEHIUANOB. [IpOBONHUMKM W JOUANEKTPUKA B BJIEKTPOCTATUYECKOM MOJIE.
Jnsnekrpuyeckast IpOHULAEMOCTb.

DnekTpoEMKOCTh. KoHmeHcatop. D1eKTpOEMKOCTh IUIOCKOTO KOHAEHCATOPA.
DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: HJIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasl 3allliTa, 3a3eMJICHUE AJIEKTPONpPHOOpPOB,
KOHIEHCATOpP, KONMUPOBAJIbHBIN anmnapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M NMPUHIIUIT JEUCTBUS AIEKTPOMETPA.

B3anmopericTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3aPSIKEHHBIX TEJL.

[TpoBOHKMKH B 3JEKTPOCTATUUECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOLIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMHU U TUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3Mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwtii 3nekmpuyeckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIIOBUS CYLIECTBOBAHUSA DSJIEKTPUYECKOTO TOKA.
Uctounnku Toka. Cuita Toka. [IocTOAHHBIN TOK.

Hanpsixenne. 3akon OMa 11 ydacTKa LETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y AEIBHOE COIPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOIHUKOB.

PaGora onekTpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTD
3JIEKTPUYECKOTO TOKA.

DIEKTPOABWKYIASI CHAJIa U BHYTPEHHEE CONPOTHUBJICHHE HCTOYHHKA TOKA.
3akon Oma a1t HOJIHOM (3aMKHYTO#) a5iekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAsI ~ MPOBOJAMMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHUBIICHUSI METAJUIOB OT TeMInepaTypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUUYECKUN TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX MYyYKOB.

[TonynpoBOHUKHY. CoOcTBeHHas " MIPUMECHAas MIPOBOJIUMOCTD
noynpoBoAHUKOB. CBoiicTBa P—N-niepexonaa. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKMI TOK B  pacTBOpax M  paciuiaBax  AICKTPOJIMTOB.
DIIEKTPONIUTUYECKA TUCCOLUUALMSA. DIEKTPOIIN3.



DJIeKTpUYeCcKnil TOK B Tazax. CaMOCTOSITENIbHBIA W HECAMOCTOSTEIIbHBIN
pa3psa. Momuus. [1na3ma.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHUE: aMIEPMETP,
BOJIBTMETP, PEOCTaT, HCTOYHUKH TOKa, OJIEKTpPOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUOI,
TEPMUCTOPHI U HOTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN AMO/I, TaJbBAHUKA.

Jlemoncmpayuu

N3Mepenune CUItbl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh COTMPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIAY MOMEPEYHOr0 CEUCHUSI U MaTepuralia.

CwmenanHoe COeIMHEHUE MMPOBOTHUKOB.

[Ipsamoe w3MepeHue BIeKTpOABWKYIIEW cuibl. KopoTkoe 3aMblKaHHE
rajJbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBHCUMOCTh COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3EKTPOJIUTOB.

HckpoBou pa3psaa ¥ MpOBOAUMOCTb BO31yXa.

OIHOCTOPOHHSAS MTPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

N3ydeHne cMemanHoro COeIMHEHNS PEZUCTOPOB.

N3Mepenne 37eKTpOABMXKYILIEH CHIIBI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBJICHUSL.

Habnronenue anmexktposunsa.

Me:knpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a3o0Boro ypoBHs B 10 kiacce OCYIIECTBISETCS C
YYETOM COJAEPKATEIBbHBIX MEXKIIPEIMETHBIX CBS3C€A C KypcaMH MAaTEMAaTHKH,
OMOJIOruM, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nousmusi, CBA3aHHbIE C WU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBIGHUE, HAy4HbId (HakT, TUrnoresa, (u3nyeckas BEJIUMYMHA, 3aKOH,
Teopusi, HaOII0/ICHHUE, SKCIIEPUMEHT, MOJIETTUPOBaHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: peumieHue CHUCTEMbl ypaBHEHWH, JWHEHHas (QyHKUWUA,
napaboia, runep0oia, ux rpadMku U CBOWCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPHI U UX MPOEKIIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndeckoe ABUKEHUE B KUBOU mpupoje, auddysus, ocmoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BHUJbI TEIUIONEpPEIau, TEIJIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpPHAs MAacCCa, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEU M



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAJJIOB, AJIEKTPOJMTHYECKAs IHCCOLMALNS,
rajbBaHUKAa.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE ABMKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
Y4ET TpPEHHS B TEXHUKE, NOAIIMIIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHUSA
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET W JApYyTHe), ABUraTEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBOM XOJIOJUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MATEpHUAIOB, B TOM YHCJIE HAHOMAaTEpHUANIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKas 3aIUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AJIEKTPOHATPEBATEIbHBIC puoOOpHI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KVIACC

Pa3nen 4. diexkTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomazHuUmMHas UHOYKUUA

[TocTossHHple  MarHuThl.  B3auMonencTBHE  MOCTOSSHHBIX ~ MAarHUTOB.
MarnutHoe mone. BexkTop MarHuTHOM WHAYKUMMU. [IpuHUMD cCcynepno3uuuu
MAarHATHBIX MOJed. JIMHMM MarHUTHOM MHAYKUMU. KapTWHAa JMHWUNA MarHUTHOU
WHYKIWHU M0JI1 HOCTOSIHHBIX MATHUTOB.

MarautHoe 1ONE€ NPOBOAHHKA € TOKOM. KapTmHa 5nWMHMN WHIYKUOUH
MArHUTHOTO TMOJISl JJIMHHOTO MPSIMOTrO0 MPOBOJHHUKA M 3aMKHYTOT'O KOJBLIEBOTO
IIPOBOJIHMKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre NpoBOJHUKOB €
TOKOM.

Cwita AMmnepa, €€ MOAYJIb ¥ HallpaBJIICHHUE.

Cuna Jlopenua, e€ MOyJb U HAIpaBIICHUE. [[BUKEHHE 3apsIKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM mose. Pabota cuinbl JlopeHna.

SlBneHue BIIEKTPOMAarHUTHOW UHAYKUMHU. [loTOK BekTOpa MAarHUTHOM
WHIYKUUWA. OJEKTPOABIXKYIAS CWia HHAYKUAH. 3aKOH 3JIEKTPOMAarHUTHOU
naaykuuu dapanes.

BuxpeBoe »siexkrpudeckoe Imosie. OJIEKTPOABMKYIIAs CHJIA WHAYKUHAU B
MPOBOJHUKE, IBUAKYIIEMCS MTOCTYIATEILHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[Tpasuiio Jlenua.

NHaykTUBHOCTh. SIBI€HHE CaMOMHAYKUMU. OJICKTPOABMXKYIIAs CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJI KaTYIIKK C TOKOM.

DIIEKTPOMAarHuTHOE TOJIE.

TexHuueckne yCTpPOWCTBA M NPAKTUYECKOE TMPHUMEHEHHUE: TIOCTOSIHHbBIC
MArHUThl, JJEKTPOMArHUTHI, JJIEKTPOJABUIATENb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUILl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO y4YKa MATHUTHBIM TTOJIEM.

JIvHAM MHOYKIIMM MAarHUTHOTO TIOJISL.

B3aumonencTBrue AByX NMPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

JlenictBre cunbl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

SIBieHne 3EKTPOMArHUTHON UHAYKIUH.

[Tpasuiio Jlenua.

3aBUCUMOCTD JJIEKTPOABHKYIIEH CHIJIBI MHAYKIHUHA OT CKOPOCTH U3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHne caMOMHIYKIIUY.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

N3yyeHne MarHuTHOTO OIS KaTYIIKHA C TOKOM.

HccnenoBanue n1encTBUs NOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKLIHAH.

Paznea S. KoJsieOanus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUNHbIE KOJ1€OAHUA

KonebarenbHas  cucrema.  (CBOOOIHBIE  MEXaHWYECKHE  KOJeOaHUS.
IMapmonunueckue kosebanus. Ilepuon, yactora, ammuutyna u ¢aza KoiaeOaHUU.
[IpyxuHHBIM MadATHUK. MarteMaTU4eCKU MAsATHUK. YPABHEHHE TAPMOHHYECKUX
koneOanuii. [IpeBpailieHre HEPruu NPy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOaHUS B
UJeaJbHOM KoJIe0aTeTbHOM KOHType. AHANOrus MeEXAy MEXaHWYECKUMHU |
ANeKTpoMarHuTHeIMU Konebanusmu. @dopmyna Tomcona. 3akoH COXpaHEHUs
SHEPIUH B UJEaTHLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaronux kKojeOaHusX. BeIHYX/I€HHbIE MEXaHUYECKHE
KoneOanus. Pezonanc. BeiHYK/I€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUS.

ITepemennblii  TOK. CHUHYCOMIANbHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOIO TOKa. AMIUIMTYAHOE W JCHUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA U
HaNpsKEHHUS.

Tpanchopmatop. IIpousBoacTBO, nepeaadya U NOTpeOICHUE FIEKTPUUECKOM
SHEPruu. JKOJOTMYECKUE PUCKH NPHU MPOU3BOACTBE 3ANEKTpo’Heprun. Kynbrypa
WCIMOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpOMCTBA M TMPAKTHUYECKOE MPUMEHEHHE: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJjieOaTeTbHOW CHUCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4YeCKUN MasTHUK).



HaGmronenue 3aTyxaromux KoiaeOaHu.

HccnenoBanre CBOWCTB BBIHYXICHHBIX KOJIEOaHU.

Habmronenue pe3oHanca.

CBOOOHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuorpaMmbl (3aBUCUMOCTU CUJIBI TOKA U HANPSIKEHUS OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3onHanc mnpu mocnenoBaTEbHOM COEAMHEHUU PE3UCTOpa, KaTYIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopnenp TUHUY DIIEKTPOINIEPENAYH.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomol

HccnenoBanue 3aBUCHMOCTH MEPUOJA MaJlbIX KOjJeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

UccnenoBanre mepeMEHHOro TOKa B IENM W3 MOCJIEA0BATENIbHO
COCIMHEHHBIX KOHAEHCATOPA, KATYIIKUA U PE3UCTOpA.

Tema 2. Mexanuueckue u InNeKmMpoOMAZHUMHbLIE B0IHbL

Mexanuueckue BOJIHBI, YyCJIOBHUS pacupoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHusi W JuiMHa BoJHBI. [lomepeyHble W  MPOJOJIbLHBIE BOJIHBIL.
Nutepdepenius u nudpaxims MexaHM4eCKUX BOJIH.

3Byk. CxkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSI U3yUYCHUS SJIEKTPOMATHUTHBIX BOJIH.
B3aunmuas opuentanus BektopoB E, B, V B anektpomarauTHoil BosniHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MpeoMIICHUE, Nojisapusanus, Audpakius,
unrepdepeniysi. CKOpoCTh 3MEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEeHHE >IEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUUNBI paguoCBA3U U TeaeBUIeHUs. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHudeckue yCTpOWCTBA W NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPa3BYKOBas AMArHOCTUKA B TEXHUKE WU MEAUIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-meus.

Jlemoncmpayuu

OO6pa3oBanue U pacIpOCTPaHEHHUE TOMEPEUHBIX U MPOJIOTBHBIX BOJIH.

Koneobromeecs Teno kak UICTOYHHK 3BYKa.

HaGmronenne oTpa)xeHust U IpesIoMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHnu u Tugpakiu MEXaHUMYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtoneHne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTOM KoJieOaHUH.



UccnenoBanue CBOWCTB AJEKTPOMArHUTHBIX  BOJIH: OTpaXeHHe,
MpeIoMIIeHHE, NoJsgpu3anus, Tupakuus, uHTepepeHIusl.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpaMoIMHENHOE pacIpOCTPAaHEHHWE CBETa B
oxgHopoaHou cpene. JIyu ceera. ToueyHbId HCTOYHUK CBETA.

OTtpakeHnue cBera. 3aKOHBI OTpakeHHsl cBeTa. [locTpoeHue m3o0paxeHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomienus. [lonmHoe BHyTpeHHee otpaxenue. lIpenesnbHbI yroa IOJHOTO
BHYTPEHHETO OTPAKEHHUS.

HNucnepcus cseta. ClioxHBbIN cocTaB 6eoro ceera. L[BerT.

ColOuparomiue U pacceuBarouue JuH3bl. ToHkas auH3a. DokycHOe
paccTosiHMEe M ONTHUYEeCKas cujia TOHKOM JMH3bL. [locTpoenue wuzoOpakeHuil B
COOMpAIONINX U pacceuBaroluX JiMH3aX. DPopMysa TOHKOUW JIMH3bI. Y BEIUYECHUE,
JlaBaeMO€ JINH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUECKON OTITUKH.

BonnoBass ontuka. WuTepdepenuus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOmoOIEHUST MAaKCUMYMOB M MHUHUMYMOB B HMHTEp(PEPEHIIMOHHON
KapTHUHE OT JBYX CUH(}A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakmus cBera. JudpakuuonHas pemérka. YclIOBUE HAOIIOJCHUS
[JIaBHBIX ~MAakKCMMYMOB IIpM MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa HA
TUu(PpaKIMOHHYIO PEHIETKY.

[Tomapusanus csera.

TexHuueckne yCTpONCTBA M MPAKTHUYECKOEC NPUMEHEHHE: OYKH, JIyIla,
¢dboToanmnapaT, NPOCKIMOHHBIA ammapaT, MHKPOCKON, TEJIECKOI, BOJIOKOHHAs
onTHKa, Tu(pakuoHHas peiéTka, IoJISIPOuI.

Jlemoncmpayuu

[IpssmMonHEHOE pPACTIPOCTPAHEHUE, OTPAXKEHHE M TMPEIOMIICHHE CBETa.
Onrtuyeckue npudopsl.

[TonHoe BHyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

UccnenoBanue cBOMCTB U300paKeHU B JIMH3AX.

Monenu MUKPOCKOIa, TEJIECKOA.

Habmronenue natepdepeHnu ceTa.

Habnronenune nudpakiuu cBeTa.

Habmronenue nucrepcuu cBeTa.

[Tonydyenue cnekrpa ¢ MOMOIIBIO TPU3MBI.

[TonyueHue cexkTpa ¢ MOMONILI0 TUPPAKIIMOHHON PEIIETKH.

HabmrogeHnue nonsipusaiuy cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi



N3mepenne rmokasartesns NpeioMIIEHHS CTEKIIA.
HccnenoBanue cBOMCTB U300paKeHUM B JIMH3AX.
Habmronenue nucnepcuu cBeTa.

Pa3nen 6. OcHOBBI ClIeHHAIBLHON TEOPUH OTHOCHTEIbHOCTH
['paHuIbl  NPUMEHUMOCTH  KJACCHYECKOM  MEXAHUKH. [TocTynatel
CIICLIMATIbHOW TEOPUHU OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyM€, IPUHLIHUI OTHOCUTEIbHOCTH DUHILITEHA.
OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHHU U COKpAIllCHUE
JUTAHBL.
DHEPrusi U UMIYJIbC PEASITUBUCTCKONW YaCTHUIIBI.

CBsA3b MACCHI C YHEPTUEN U UMITYJBCOM PEJSITUBUCTCKON YaCTHUIIbL. DHEPIrus
MOKOSI.

Paznen 7. KBanToBas pusuka
Tema 1. Dnemenmot KBAHM OGO ONMUKU
®otoubl. ®opmyna [lnanka cBs3u s3HEepruu PoToHA ¢ €r0 YaCTOTOU. DHeprus
Y UMITyJIbC (pOTOHA.
OTtkpseiTHe 1 ucciaenoanue ¢horodrddexra. Onbitel A. I'. CToneToBa. 3aKOHBI

dborordpdexra. YpaBHenue JiiHiuteHa s potoddpdexra. «KpacHas rpanuna»
dhororddexra.

JHaBnenue ceeta. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIENCTBUE CBETA.

TexHudeckue yCTpOWCTBA U MPAKTUUECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTonaTuuk, coHeuHasi 6baTapesi, CBETOIUOI.

Jlemoncmpayuu

®oto3(ppeKT Ha YyCTAHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanne 3aKkoHOB BHEMIHETO GpoTodPekTa.

Cseronguon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna mo paccesHUrO o -4acCTHII.
[Lmanerapnas moxpens aroma. Iloctynmarel bopa. M3nyuenune wu mnoriouieHue
(OTOHOB TMpU TEpexojie aToMa C OJHOTO YPOBHS PHEPruM Ha JApyrou. Bujbl
criekTpoB. CIIEKTp ypOBHEW HEPTUU aTOMa BOJAOPOA.

BosHoBbie cBoOMicTBa yactull. Bomusl ne bpoitnsa. KoprnyckynsipHO-BOIHOBOM
Tyaau3M.

CnoHTaHHOE U BBIHYXJICHHOE U3JIyUYCHHUE.

TexHuueckne yCTpOWCTBA M MPAKTHYECKOE TMPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMITbIOTED.



Jlemoncmpayuu

Mogens omnbita Pezepdopaa.

Ornpenenenue IIMHBI BOJHBI Ja3epa.

HaGmronenve muHelyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

HaGmronenue nuHeyaToro cuekTpa.

Tema 3. Amomnoe a0po

OKCIIEPUMEHTBI, JTOKAa3bIBAIOIIME CIOXKHOCTh CTpOeHUs sapa. OTKpbITHE
panuoaktuBHOocTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paguoakTuBHOrO wu3iayueHus. CpoiictBa anbda-, OeTa-, ramMma-u3JIydeHUS.
BinsiHue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpoTOHA U HeWTpoHa. HyknmonHas monens simpa ['eitzenOepra—
NBanenko. 3apsan siapa. MaccoBoe 4ncio sijipa. M30Tonsl.

Anbda-pacnaa. ODJNEKTPOHHBII ¥ MO3UTPOHHBIM Oera-pacnan. ['amma-
M3JIy4YeHUE. 3aKOH PaJMOAaKTUBHOIO pacmnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. S nepHble cuibl. JlepekT Macchl siapa.

Snepnblie peakuuu. /lenenue u CUHTE3 AEp.

Snepupiii peaktop. TepmosiaepHbiii cuHTe3. [IpoOGiaeMbl W TEPCIEKTHUBHI
SAIEPHON IHEPrETUKU. DKOTOTUUECKUE ACTIEKTHI SIAEPHON SHEPrETUKMU.

DneMeHTapHbIe YacTULbl. OTKPBITUE MTO3UTPOHA.

Metobl HAOJIIOACHUSI U PETUCTPAIIUU IIEMEHTAPHBIX YACTHII.

dyHamMeHTaIbHbIe B3auMojiecTBUsl. EAMHCTBO (hr3nyeckoil KapTUHBI MUpa.

TexHU4ecKne yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buinibcona, siaepHblil peakTop, aToMHas 0oMoa.

Jlemoncmpayuu

CU€TUrK HOHU3UPYIOIINUX YACTHII.

Yuenuuecxuii sxcnepumenm, nabopamophvle pabomoi

HccnenoBanne TpekoB 4acTuil (IO TOTOBBIM (hoTorpadusim).

Pazgen 8. JiieMeHTBI ACTPOHOMUM U ACTPOPUIUKU

Dtansl pa3BUTHS acTpoHOMUU. [IpUKIIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHUH.

Bun 3Bé3mHoro HeGa. Co3Be3aus, sSpKUe 3BE3MbI, TUIAHETHI, UX BHUINMOE
JBHKCHUE.

CosHeuHas cuctema.

Connue. ConHeuHas akTHBHOCTh. McTounuwk sHeprun ConHia W 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpaJbHBIA KIJIACC —
CBETUMOCTB». 3BE3Abl TJIABHOW IOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOM MOCIIENOBATEIbHOCTU. BHYTpeHHEE CTpoeHue



3B€371. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Bojtonuu CoJsiHIa 1
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenme u nBmxenue CosHIA B
lNamaktuke. Tunsl ramaktuk. PaguoranakTuky U kBazapbl. YUEpHBIE IBIPHI B sapax
rajakTHK.

Bcenennas. Pacimmupenue Beenennoit. 3akon Xa06ma. Pazberanue rajakTuk.
Teopus bosbioro B3peiBa. PenukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnnie mpoOieMbl aCTpPOHOMHUH.

Yuenuuecxue nabnooenus

HaGmronennst HEeBOOPYKEHHBIM TJIa30M C HUCMOJIB30BAaHUEM KOMIIBIOTEPHBIX
MPUJIOKEHU I JJIsI ONIpeIeTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31Us1 CEBEPHOrO MOJyLIApUs U SIPKUE 3BE3BI.

HaGmonenus B Teneckon Jlynsl, mianet, Mueunoro Ilytu.

O0o0mariee NOBTOpPeHHe

Ponpr ¢u3ukm u acTpOHOMUUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKO,
COIMAIBHOM M ATUYECKOU cepax AesTeTbHOCTU YeJIOBEKa, POJb U MECTO (PU3UKHU
U ACTPOHOMHUHU B COBPEMEHHON HayYHOU KapTUHE MHUPA, POJb PU3HUECKON TEOpUU
B (opMHUpOBaHMM MPENCTABICHUNH O (PUIHUECKON KapTUHE MHpPA, MECTO
(u3nYecKor KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTaBICHUMN O IIPUPOJIE.

Me:knpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30BOro ypoBHs B 11 kiacce oCyIIeCTBISIETCS C
YYETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3€A C KypcaMH MAaTEMAaTHKH,
OMOJIOrH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemnvie nousmusi, CBA3aHHbIE C WU3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBICHUE, HAy4HbIA (hakT, TUnoTe3a, (uU3MUeckas BEIMYHMHA, 3aKOH,
Teopusi, HaOII0/ICHHE, SKCIIEPUMEHT, MOJIETTUPOBaHUE, MOJIEh, U3BMEPECHUE.

Mamemamuka: pelieHHE CHCTEMBl YpPAaBHEHHUH, TPUTOHOMETPUYECKHUE
(GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPbI U MX IMPOEKIMWH HA OCH KOOPIAMHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMH, NPU3HAKU TOAO0OUS TPEYTrOJIbLHUKOB,
onpeiesieHne MIOAau MIOCKUX GUryp u oobeéMa Tel.

buonocus: »nexTpuyeckue SBICHUS B KUBOM MpUpOJE, KojieOaTelbHbIC
JIBUKEHUS B )KUBOU MPUPOJE, ONITUYECKUE SBJICHUSA B JKUBOW IPUPOJIE, NEUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsI CTPYKTypa TBEPABIX
TEN, MEXaHM3Mbl OOpa30BaHUsA KPUCTAUIMYECKOM PEHIETKHU, CHEKTPAIbHBIN
aHAJIN3.



l'eocpaghusi:  marHuUTHBIE TIONIOCA 3€MJIM, 3alleXM MAarHUTHBIX DY/,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICCHUM.

Texnonocusa: JHWHWUMA DIIEKTPOIIEpENAd, TEHEPATOp IMEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKIHOHHAs I€4b, pajap, PaguoONpUEMHUK, TEIEBU30D,
anteHHa, teinedon, CBY-medyb, MpPOEKIIMOHHBIM amnmapaT, BOJOKOHHAas OITHKA,
coJiIHEeYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHoro mnpenmera «Dduzuka» Ha ypOBHE CpeIHEro OOIIEro
oOpazoBaHusi (6a30BbIi YPOBEHB) JOJIAKHO OOECIEUUTh JOCTUKEHUE CICAYIOIIUX
JUYHOCTHBIX, METAINIPEAMETHBIX M MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3yAbTAThl OCBOCHUS yueOHOro npeamera «Dusnka» T0mKHBI
OTpa)kaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarOUIUXCS PYKOBOACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUUCKOTO OOIlEeCTBa, pPacUIMpPeHUE >KU3HEHHOTO
ONbITA U ONbITA JACATEIBHOCTH B IMPOLECCE peaav3aluyd OCHOBHBIX HalpaBICHUN
BOCIIUTATEIIbHOM JE€SATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKON MO3ULIMU 00YYAIOIIETOCsad KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUMCKOI0 OOIIECTBA;

MPUHATAE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'yMAaHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO JESATEIIbBHOCThH B MHTEPECAX T'PAXKIAHCKOIO
oO111ecTBa, y4aCTBOBaTh B CAMOYIIPaBICHUH B 00pa30BaTEIbHON OpraHu3allliy;

YMEHHUE B3aUMOJECUCTBOBATH C COLMAIBHBIMU HHCTUTYTaAMHU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATEIILHOCTH;

2) NaTPHOTHYECKOT0 BOCTIHTAHUS:

chopMHPOBAaHHOCTH POCCUMCKOU TpakJaHCKOMN UICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PUBHKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIIEHUBATH CHUTYAllMI0 M MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHUCJIE B
JESITEIIBHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYAYIIEro;

4) 3CTeTHYeCKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIFOUYAsl 3CTETUKY HAYYHOT'O TBOPYECTBA,
MpUCYIIETO (PU3NYECKOM HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

HHTEpeC K pa3audHbiM cdepam mpodheCCHOHATBHON AEATEIBbHOCTH, B TOM
YKCJIe CBA3AHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPILIATh OCO3ZHAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE TIIaHbI,

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHHUIO B 00JaCTH
(hU3UKY Ha TPOTSHKEHUH BCEH )KU3HU;

6) 3K0J10rH4ecKOro BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh HKOJOTMYECKON KYIbTYpbl, OCO3HAHHE TJIO0ATHLHOIO
XapakTepa dKOJOTHIECKUX TpodIieMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICUCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAaHUSA LEJIEH YCTOMYMBOTO PA3BUTUS YEJIOBEUECTBA;

pacliMpeHue OmbITa JACATEIBHOCTH JKOJIOTHYECKON HaIlpaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HaHUH 110 (DU3HKE;

7) HIEHHOCTH HAYYHOT'0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTM HAYYHOM JAEATEIIbHOCTH, TOTOBHOCTH B MPOILECCE
u3yueHuss (U3UKH  OCYIIECTBISITh  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NeATEeNIbHOCTh UHJIUBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHBEpPCAJbHbIE YUeOHbIe NeicTBUS
Bba3oBble Jioruueckue aeiicTBUs:
CaMoOCTOSITENFHO ~ (OPMYIHPOBATh W aKTyalU3UpOBaTh  MpOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpPEeNEeNsATh LETN NEATEIbHOCTH, 3aJaBaTh IMapaMEeTpbl U KPUTEPUU HX
JTOCTU)KCHUS;
BBISIBIATh 3aKOHOMEPHOCTHM M TIPOTHBOpPEYHMS B  paccMaTpUBaeMbIX
bu3nYeCKUX ABICHUSX;
pa3palaTeIBaTh IUIAH PEIICHUs MPOOJEMBI ¢ YUETOM aHaIM3a UMEIOUIUXCA
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHTH KOPPEKTUBBI B ACSITEIbHOCTD, OIICHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OIICHUBATh PUCKHU TOCIEACTBUN e TEIbHOCTH;
KOOPAMHHUPOBATH W  BBINOJHATH paboOTy B  YCIOBUAX  pPeajbHOrO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aWMOICHCTBUS;
pa3BUBaTh KPEATHBHOE MBINIJICHUE MIPH PEIICHUN KU3HEHHBIX MTPOOIIEM.
Bba3oBble ucciieoBaTe1bcKHe AeHCTBHUS:
BJIa/IeTh HAYYHON TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATHSIMH U METOJaMHU
(bu3NYeCcKON HAayKu;



BIIaJIETh HAaBbIKAMH YYEOHO-HCCIIEIOBATENILCKON U MPOEKTHOU JEATEIbHOCTH
B o0siacTu (hU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelIeHus1 3ajay (PU3UUECKOro COAepKaHusl, MPUMEHEHUIO PA3ITUYHBIX
METOJIOB MTO3HAHMS;

BIIQJIETh BHUJIAMHU JICSITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUSA, €ro
UHTEpIpeTalud, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PAa3IMYHBIX Y4YEOHBIX
CUTyalusiX, B TOM YHUCJI€ IPU CO3JaHUU YUEOHBIX TPOCKTOB B 00JaCTH (DU3UKMU;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIC CBSI3U W aKTyaJlIM3UpOBaTH 3ajiady,
BBIJIBUTaTh TUINOTE3Y €€ PpEeIICHUs], HAaXOJUTh apryMeHThl [JIsi JOKa3aTelbCTBa
CBOUX YTBEPXKJICHUI, 3aJ1aBaTh NapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJTU3UPOBATh IMOJYYECHHBbIE B XOJE€ pELICHUs 3aJaud Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH UBMEHEHHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3aJayd B O00pa30BaTeNIbHOM
NEATEeNIbHOCTH, B TOM YHUCJIE IPU U3YUYCHUU (PUBHKY;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETb TMEpPEHOCUTh 3HaHuUs 1o (QU3MKe B MPAKTUUYECKYI0 00JacTh
KU3BHEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JaCTel;

BBIJIBUTaTh HOBBIC UJIEH, MPE/IJIaraTh OPUTUHAIIBHBIC MOJX0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]1a4u, JOMYCKAIOIINE AIbTePHATUBHBIE PEIICHUS.

Pabora ¢ undpopmaunmeii:

BIaJIETh HaBBIKAMU MOJy4YeHUS MHGOpMAMKU (PU3HUECKOTO COACPKAHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTEIBHO OCYIIECTBIATh MOUCK, AaHAJM3,
CUCTEMATH3alUI0 M HHTEPIpEeTaluio MH(pOpMaluu pa3iuyHbIX BUAOB U (HOpM
MpeCTaBICHUS;

OIICHUBATh JIOCTOBEPHOCTH UH(POPMAIUY;

UCIOIb30BaTh  CpPEeACTBA HMH(POPMAIMOHHBIX UM  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX
3a7a4 ¢ coOnrofeHueM TpeOOBaHUW HSProHOMUKH, TEXHUKH 0€30MacHOCTH,
TUTUEHBI, peCcypcocOepeKeHusi, MPaBOBBIX W  3THUUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOHN 0€30TMacHOCTH;

CO3/1aBaTh TEKCThl (DU3UUYECKOTO COJICpXKaHMUSI B Pa3NU4YHbIX (Qopmarax ¢
y4€TOM Ha3zHayeHUs MH(OPMALUU U 1IEJIEBOM ayAUTOPUH, BEIOUpAsi ONTUMAIbHYIO
dbopmy npescTaBiICHUs. U BU3yaIu3alluu.

KoMMyHuKaTHBHBIE YHUBepPCaJIbHbIE Y4eOHbIe 1eHCTBHS:
OCYHIECTBJISITh  OOILllEHHE Ha ypokax (U3MKH U BO BHE-YPOUHOU
NeATEeNbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOH(MJIUKTHBIX CUTyallMii W  cMsr4aTh
KOH(JIMKTHI;

Pa3sBEPHYTO U JIOTUYHO MU3JIAraTb CBOK TOYKY 3PEHHUS C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPE/CTB;

IIOHUMATh U HMCHOJb30BaTh NMPEUMYIIECTBA KOMAaHIHOW W WHIWBUAYAIBHOU
paboThI;

BBIOMpATh TEMATHKy UM METOJAbl COBMECTHBIX JACHCTBUI C y4E€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKOI'0 YIE€HA KOJUICKTUBA,

IIPUHUMATh  [EJIM  COBMECTHOM  JAEATEIBHOCTH, OpPraHW30BBIBATH WU
KOOPAUHUPOBATh ACUCTBUS MO €€ NOCTUXKEHHUIO: COCTABJISTH IUIAH JCUCTBUM,
pacupenensaTh poiM ¢ YYETOM MHEHHH YYaCTHHUKOB, OOCYXJAaTh PE3YJIbTAaThl
COBMECTHOM paboThI;

OLICHUBATh KAadye€CTBO CBOECrO0 BKJIaJa M KaXKAOI0O yYaCTHMKA KOMAaHIbI B
o0l pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPHUSIM;

[peajaratb HOBBIE IIPOEKTHI, OLEHUBAThL HAEU C IMO3ULUA HOBU3HBI,
OPUT'MHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATErHYECKOE IOBEICHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIIATh TBOPUECTBO U BOOOPAKEHNE, OBITh MHULUATHBHBIM.

PeryasitTuBHbIe YyHUBepcaJbHbIe YUeOHbIE 1eiiCTBUSA
Camoopranuzanus:

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIBHYIO NIESITENIHLHOCTh B 00JACTH
(GU3UKKM M aCTPOHOMUH, BBIABJISTH MPOOJIEMBI, CTaBUThL U (HOPMYIUPOBATH
COOCTBCHHBIC 3a1a4H;

CaMOCTOSITEJIbHO COCTAaBJISITh IJIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, MJIaH BBIMOJHEHUS TPAKTHYECKON PabOThl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEINOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacuupsTh paMKH y4eOHOro MpeIMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTHUpPOBATH e€ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSIBICHUIO H3PYAUIMA B 00JlacTu
(U3UKH, TOCTOSIHHO MOBBIIATH CBOM 00pa30BaTEeIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbI HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CUTYyallMsiIM, BHOCUTh KOPPEKTUBBI B JEATEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BIIQJIETh  HABbIKAMU  TIO3HABATEIBHOM  pedeKCHH  Kak  OCO3HAHUS
COBEpIIAEMbIX JICUCTBUIM U MBICIUTENBHBIX MPOLECCOB, HMX pe3yJlbTaTOB U
OCHOBAHM;



WCITIOJIB30BaTh MPUEMBI pedIIEKCHH I OIEHKH CUTYaIllH, BRIOOpAa BEPHOTO
peIICHHS;

YMETh OIICHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH pENICHUS MO0 HUX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI M apryMEHTHl APYTHX TMPH aHAIW3E pPEe3yIbTaTOB
NeSTETHHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEIOCTAaTK! U JOCTOMHCTBA,;

MpPUHUMATh MOTHBBI M apryMEHTHl APYTHX TMPU aHAIU3€ pPE3yIbTaTOB
TeSTETHbHOCTH;

MPU3HABATH CBOE MPABO ¥ MPABO APYTHX HA OMIHOKH.

B mporecce nocTmwKeHUsS TUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3uKe s YPOBHS CpEAHEro oOmero ooOpa3oBaHus y OOydarolmuxcs
COBEPIIEHCTBYETCS OMOIMOHAIILHBIN WHTEIUIEKT, MIPEATOIar AFOIIIHA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUSI, BKIIFOUAIONIETO CTOCOOHOCTh TIOHUMATh CBOE IMOIIMOHATLHOE
COCTOSIHWE, BUJICTh HAMpPABICHUS Pa3BUTHS COOCTBEHHOUW AMOIIMOHAILHOMN cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJUPOBAHMS, BKIIOUYAIONMIETO CAMOKOHTPOJb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIIOCOOHOCTh aIanTUPOBAThCI K
HOMOIMOHATLHBIM U3MEHEHHSIM U TIPOSIBIISITh THOKOCTH, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUYAIOMICH CTPEMJICHUE K TOCTIDKCHHIO TEIH U
ycrexy, ONTUMHU3M, WHHUIIMATUBHOCTH, YMEHHE EWCTBOBATH HWCXOJs M3 CBOMX
BO3MOKHOCTEN;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTHh MMOHUMATh IMOIIMOHATBFHOE COCTOSTHHE
IPYTHX, YYUTBIBATH €r0 TPH OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKITIOUAIONNX CIIOCOOHOCTh BBICTPAUBATH OTHOIICHHSI
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSBIIATh HHTEPEC U pa3pemaTh KOHOIUKTHI.

NPEAMETHBIE PE3YJIbTATBI

K koHny oOyuyenuss B 10 kiacce mnpeamMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA IpUMEpax pojib U MecTo (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B ITPAKTUYECKOMN AEATEIBHOCTH JIIOJIEH;

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS] HW3YYEHHBIX (U3HUYECKUX MOJIEIICH:
MartepualibHasi TOYKa, HHEpIMalibHasl CUCTeMa OTCUéTa, aOCOJIFOTHO TBEPOE TEJIO,
WJIeaNbHbIM ra3, MOAECIHU CTPOECHUs Ia30B, )KUIAKOCTEW U TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUI 3aps]l IPU pelieHnr (PU3NUeCcKuX 3aj1ay;



pacro3HaBaTh (pu3nueckue sABiIeHUs (MPOIECChl) U OOBACHATh UX HAa OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KMHETUUYECKOW TEOpUM CTPOCHHMsS BEIEeCTBA U
ANEKTPOJAVMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSIMOJIMHENWHOE
JBIKEHHE, CBOOOJHOE TaJieHHE TeJ, JBWKEHHE [0 OKPY>KHOCTH, HWHEPIUs,
B3auMojielicTBue Ten, Tuddy3us, OpOyHOBCKOE TBUXKEHHUE, CTPOCHUE KUIAKOCTEH
U TBEPJIBIX TeJ, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUU (OXJIAXKICHHUH ), TETIOBOE
paBHOBECHUE, UCIIApEHUE, KOHJACHCAIMs, TUIaBJICHUE, KPUCTALIM3AIUs, KUIICHHUE,
BIIQYKHOCTh BO3/1yXa, NMOBBIIICHUE JIABJICHUS r'a3a MPU €r0 HATPEBAHUU B 3aKPHITOM
cocyle, CBs3b MEXIy IapaMeTpaMH COCTOSIHMSL Ta3a B  H30IpOLEeccax,
ANEKTpU3ALUs TN, B3aUMOJCICTBUE 3aps0B;

OMHUCHIBATh MEXAHUYECKOE JBI)XEHHUE, UCMONb3Yys (U3UYECKHE BEIUYUHBI:
KOOpJMHATa, MYyTb, NEPEMEIIEHHE, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEprus, MOTEHIHUAIbHAS SHEPrusi, MeXaHuuecKas
paboTa, MeXaHMYecKass MOINHOCTh; NPH ONHCAHUU MPABWIBHO TPAKTOBATH
(U3UYECKHUI CMBICI HCHOJIB3YEMbIX BEIWYMH, UX OOO3HAUYECHUS U E€UHUIIBI,
HaxXOJIUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIUYHUHY C APYTUMU
BEJINYNHAMU;

OMHUCHIBATh H3YyUYCHHBIE TEIUIOBbIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCIONb3ysd (PU3MYECKUE BEJIMYMHBI: JaBJICHUE Tas3a, TeMmIepaTypa, CpeaHss
KHUHETUYECKAsl SHEPTUs XaOTUYECKOrO JIBHXKCHUS MOJIEKYJ, CPeHEKBapaTUYHAas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSIS SHEprusi, padbora rasa,
KO3(pUIMEHT TMOJE3HOr0 JACHCTBUSI TEIUIOBOTO JBUTATeNs; MNpPU ONHCAaHUU
MPaBUJIBHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIHOJIB3YEMbIX BEJIMYHMH, WX
0o003HaYeHUsI W EIUHMIIBI, HAXOAUTh (QOPMYJbI, CBS3BIBAIOIINUE JTAHHYIO
(bU3UYECKYI0 BEIUYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIEC JIEKTPUUECKUE CBOMCTBA BEILIECTBA U DIEKTPUUECKUE
SABJICHUS (IPOLIECCHI), UCTOJNIB3YSl (PU3UUYECKUE BEJIUUYUHBI: SJICKTPUUECKUN 3apsij,
ANEKTPUYECKOE T0JIe, HANPSYKEHHOCTD MOJIsSI, TOTEHUUAJ, Pa3HOCTh MOTEHIMAIOB;
MpU ONUCAHUM TMPABUJIBHO TPAKTOBATH (DU3UYECKUM CMBICH HCIOIb3yEeMbIX
BEJIMYMH, MX OOO3HAUEHUS] M EJUHUIIbI; YKa3biBaThb (DOPMYIIbI, CBSI3bIBAIOIIUE
JTAHHYIO0 (PU3HYECKYIO BEJIMUUHY C IPYTUMU BETMYUHAMH;

aHAJTM3UPOBATh (PU3MYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (puznueckue
3aKOHBI U MPUHLIHUIIBI: 3aKOH BceMupHoro Tsrorenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUsS MEXaHMYECKON »SHEpPruu, 3aKOH COXPAHEHUS MMITYJhbCa,
MPUHIUIT CYMEPIO3UIUNA CWI, MPUHIIMI PABHOMPABUS HMHEPLUHAIBHBIX CHUCTEM
OTCY€Ta, MOJEKYJISIPHO-KMHETHUECKYI0 TEOPHIO0 CTPOEHHUs BEIECTBA, TIa30BbIE
3aKOHBI, CBSI3b CPeAHEN KMHETUUYECKOW SHEPTUU TEIIOBOTO JIBUKEHUS MOJEKYI C
aOCOJIFOTHOM TeMmepaTypol, MEepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIOBECHYIO



(GhopMyIHPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHE W YCIOBUS (TPaHUIIbI,
00J1acT) MPUMEHUMOCTH;

OOBSICHSITh OCHOBHBbIC MPUHIUIBI ACHUCTBHS MalllUuH, NOpUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh YCJIOBHUSI UX 0€30MacCHOTO MCIIOIb30BAHUS B
IMOBCEHECBHOM JKU3HU;

BBITIOJIHATh JKCIEPUMEHTHI IO HCCIEIOBaHUI0 (U3UYECKUX SBJICHUN W
MPOILIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUM, MpPU STOM
dbopmynupoBath mpoOiieMy/3aadyy M TUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYIOBaHMS, MPOBOAUTH OMNBIT U
(GhopMynIHpoOBaTh BHIBOJIBL;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUSI U HCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKH ITOIPELIHOCTEN U3MEPEHNU;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY  (U3MYECKUMHU  BEJIMYMHAMU  C
WCIIOJIb30BaHUEM MPSIMBIX H3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(UKCUpOBaTh PE3yJAbTAaThl IMOIYYCHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIMYHUH B
BUJIe TaONuUIl U rpaduKoOB, A€aTh BEIBOABI 110 PE3yIbTaTaM HCCIIEI0BaHUS;

coOJiro1aTh MpaBmwia 0€30MacHOro TpyAa MpU MPOBEAECHUU UCCIEIOBAHUN B
paMKax ydyeOHOro OSKCIEPUMEHTa, Yy4eOHO-UCCIEIOBATEIbLCKON U MPOEKTHOU
JEATENIbHOCTU C HCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a00PATOPHOIO
000py10BaHUS;

pemiath pacu€THBIC 3a7add C SBHO 3aJaHHOM (QU3MYECKOW MOETBIO,
UCIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/lauu
BBIOUpaTh (PU3UYECKYI0 MOJENb, BBIACIITh (PU3NUECKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOUMBbIE Jig €€ pEeIICHUs, MPOBOJUTh PACUEThl U OLICHUBATH PEATbHOCTH
MOJIY4YEHHOI'0 3HaueHUs (U3NUECKON BEIMUUHBIL;

peniaTh KAYeCTBEHHBIE 3a/1au: BRICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LENOYKY PACCYKICHUU C ONOpPOW HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M
(bu3nvecKue SBICHUS;

UCIONB30BaTh ~ NpPU  pEIIEHMHM  y4eOHBIX  3aJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIE TEXHOJOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIpEeJCTaBlICHUs] y4eOHOW U HAyYHO-TIOMYJSApHOU UHPOPMAIUU, TOJTYYSHHOU U3
Pa3IMYHBIX UICTOUHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOIy4aeMyl0 HH(GOPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IMPOILIECCOB OKPYXAIIIEro MHUpPa, B pa3BUTHE
TEXHUKU U TEXHOJIOTHIA;

UCIIOIb30BaTh TEOPETUUECKUE 3HAaHMS MO (DU3MKE B MOBCEAHEBHOW >KU3HU
JuIsi obecrieyeHrs 0€30MaCHOCTU MPU OOpaIlleHUH ¢ MPUOOPAMU U TEXHUUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHMS 3JI0POBbSI U COOJIOJICHUSI HOPM 3KOJIOTMYECKOT0
MOBEJCHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpyNNe C BHIOJIHEHUEM Pa3IUYHBIX COIMAIBHBIX PpOJIEH,
IJIAHUPOBaTh paldOTy TPYIIbI, pPalMOHATIBLHO pacHpeAcssiTh O00S3aHHOCTU U
IJIAHUPOBATh JIESITEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJI€KBATHO OIEHUBATH
BKJIQJI KQXJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTPUBAEMOM MPOOIEMBI.

K koHny oOyuyenuss B 11 kiacce mnpeameTHbIe pe3yJibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha IpUMEpax pojib U MecTo (Ppu3nku B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B IPAKTUYECKOM JEATEIBHOCTH JIIOAEH, LEIOCTHOCTh U €IUHCTBO
($ur3MYeCcKOl KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBl TPUMEHEHUS] HW3YYCHHBIX (U3UYECKUX MOJEIICH:
TOYEUHBINA ANEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbIH UCTOUHHUK CBETA, sJIepHasI
MOJIelb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO sijjpa MpU pelieHuu (U3NIECKUX
3ajay;

pacro3HaBaTh (pu3nueckue ABiICHUs (MPOIECChl) U OOBACHATh UX HAa OCHOBE
3aKOHOB 3JICKTPOJIMHAMUKHN U KBAHTOBOM (DU3UKU: dIEKTpUUECKAs MTPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JEWUCTBUSI TOKA, B3aMMOJICHCTBUE
MAarHuTOB, SJIEKTPOMArHUTHAasT WHAYKIUS, JACHCTBUE MArHUTHOTO TIOJA Ha
MPOBOJIHUK C TOKOM M JBIKYIIMUCS 3apsiji, DJIEKTPOMArHUTHBIE KoJeOaHUs U
BOJIHBI, MPSMOJIMHEMHOE pPACIpOCTpAaHEHUE CBETa, OTPAXKEHHUE, TMPETOMIICHUE,
unrtepdepennus, audpakius U TOOJApU3alUsi  CBETa, JHUCIEPCUS CBETa,
dbotoanexTpuueckuit 3pdext (potorddekT), cBeTOBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHas
PaIuOaKTUBHOCTD;

OMHUCHIBATh U3YYEHHBIC CBOMCTBA BEIIECTBA (JIEKTPUUYECKUE, MATHUTHBIC,
ONTHUYECKHUE,  DJIEKTPUYECKYID  MPOBOJUMOCTh  Pa3IUYHBIX  Cped) U
AJIEKTPOMArHUTHBIE SIBJIEHUS (MPOIIECChI), UCMONB3YSd (PU3NUECKUue BEIUYUHBI:
ANEKTPUUECKHUI 3apsJl, CHJia TOKA, JIEKTPUUYECKOE HANPSIKEHUE, JIEKTPUUYECKOE
CONPOTHUBIIEHUE, PA3HOCTh MOTEHIMANOB, 3JIEKTPOJABIKYIIAs cuiia, paboTa TOKa,
WHIYKIWST MarHUTHOTO TMoOJjsi, cuia Awmmnepa, cuia JlopeHra, WHIYKTUBHOCTb
KATYIIKW, SHEPrus JJIEKTPUUYECKOTO U MArHUTHOTO TMOJEH, MEepUoJl M YacToTa
KojeOaHuii B KoyieOaTeabHOM KOHTYpe, 3apsj U CHJa TOKa B IpoLEcce
rapMOHUYECKUX JJICKTPOMAarHUTHBIX KoJieOaHuil, (OKYCHOE pacCTosHUE U
ONTHYECKAasl CHUJIa JMH3bI, IPU OMNUCAHUM NPABUIBHO TPAKTOBATH (HU3NUYECKUMN
CMBICI HCIOJB3YEMbIX BEJIWYMH, HX OOO3HAUYECHHS U €AUHUIILI, YKa3bIBaTh
dbopmyInbl, CBA3bIBAIONIME JaHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTHUMU
BEJINYNHAMU;



ONMHUCHIBATh HW3YUCHHBbIE KBAHTOBBIC SIBJICHUS U MPOIECCHI, HCIOJIb3Ys
(dbuznyeckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPrusi U UMNYJbC (OTOHA, IEPUO]I TOIypacnaga, SHEPrus CBI3U
aTOMHBIX SIIEP, NPU OMUCAHUM NPABUIBHO TPAKTOBATH (PUBUUYECKUM CMBICT
UCIIOIb3YEMbIX BEJIWYUH, UX OOO3HAYEHUS U EIUHHUIIBI, YKa3blBaTh (OPMYIIbI,
CBSA3BIBAIOIINE JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTMMH BEJIMYHMHAMH,
BBIYUCIISITh 3HAaUeHUE (PU3UUYECKOM BETMYHNHBI,

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCMONb3Yys (Puznueckue
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U NapaJlIeIbHOTO
COCIMHEHUsI TNPOBOAHUKOB, 3aKOH Jkoyma—JleHma, 3aKOH JJIEKTPOMArHUTHOM
WHJYKIMH, 3aKOH MPSMOJIUHEMHOrO0 PacnpoOCTPaHEHUsI CBETA, 3aKOHBI OTPaKeHUs
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETAa, YpaBHEHHE ODUHIITEHHA aisi Porodddekra,
3aKOH COXPAaHEHUS SHEPrUHU, 3aKOH COXPaHEHUS HMITYJIbCa, 3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsija, 3aKOH COXpPaHEHHUsI MacCOBOr0 4ucia, moctyiaTtel bopa,
3aKOH PaJMOaKTUBHOIO pacmnaja, Mpu 3TOM pa3iudaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHUYeCKOE BBIPAXKEHHE U YCJIOBUS (TpaHUIlbI, 00JaCTH)
MIPUMEHUMOCTH;

OMpEeNIEeNATh HAMIPABIEHUE BEKTOPA MHIYKIIMU MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CWJIbl AMniepa v cuJjibl JIopeH1a;

CTPOUTH M OIKCHIBATh H300paXKEHHUE, CO3/aBAEMOE IUIOCKUM 3€pKaJIoM,
TOHKOH JIUH30M;

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIENOBAHUI0 (U3UYECKUX SIBICHUN W
MPOIIECCOB C HCIOJb30BAaHUEM MPSAMBIX M KOCBEHHBIX W3MEPEHUN: MPU STOM
dbopmynupoBath mpoOiieMy/3aadyy M THUNOTE3y Y4eOHOro HKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOPYJIOBaHMS, MPOBOAUTH OMNBIT U
(bopmMynIHpoOBaTh BHIBOJIBL

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHUSI W HCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKH MTOIPELIHOCTEU U3MEPEHN;

UCCIIEIOBAaTh 3aBUCUMOCTH  (DU3WYECKUX BEIUYUH C HCIOJIb30BAaHUEM
NpSIMBIX H3MEPEHUN: MpPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCUPOBATH
pe3yAbTaThl MOTYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIWYUH B BHUJAE TaOIUI] U
rpaduKoOB, JIeJIaTh BHIBOJIBI IO pPe3yJibTaTaM UCCIICI0BAHMUS;

coOJIro1aTh MpaBwia 0€30MacHOro TpyAa MpU MPOBEIACHUU UCCIEIOBAHUN B
paMKax ydyeOHOro OSKCIEePUMEHTa, Yy4eOHO-UCCIEAOBATEIbCKON U MPOEKTHOU
JEATEeNIbHOCTU C HMCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a00PATOPHOIO
000py10BaHUS;

pemiath pacu€THBIE 3a7add C SBHO 3aJaHHOM (QU3NUECKOW MOIETBIO,
UCIONb3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/lauu



BBIOMpaTh (PU3NYECKYI0 MOJENb, BBIACIITh (PU3NUECKUE BETUYUHBI U (HOPMYIIHI,
HEOOXOoUMbIE I €€ pEeIIeHUs, MPOBOJUTh PACUEThl U OLIEHUBATH PEATbHOCTH
MOJIYYEHHOI'0 3HaueHUs (U3NUECKON BEIMUUHBIL;

pelaTh KaYeCTBEHHbBIE 3aJ/1aul: BRICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUM C OMOpOM Ha HM3Y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(bu3nuecKue SBICHUS;

UCIONB30BaTh  NpPU  pEIIEHMHM  y4eOHBIX  3aJlad  COBPEMEHHBIC
MH()OPMAIIMOHHBIE TEXHOJIOTHU JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIUU
U TIpEeJCTaBICHUs y4eOHOW U HAyYHO-TIOMYJSApHOU UHPOPMAIMHU, TOTYYSHHOU U3
Pa3IMYHBIX HICTOUHUKOB, KPUTHUECKU aHAJIU3UPOBATH MOIy4aeMyl0 HH(GOPMAIIHIO;

OOBSICHSITh TPUHIMUIBI JEHCTBUS MAalIWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ianuyaTh yCIOBUS UX 0€30MaCHOTO MCIOIb30BaHUS B MOBCEIHEBHOM
KU3HH;

MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBICHEHUE MPOIIECCOB OKPYXKAIOIIETO0 MHUpa, B pa3BUTHUE
TEXHUKU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAaHMS MO (DU3MKE B MOBCEAHEBHOW >KU3HU
JuIsi obecrieyeHrs 0€30MaCHOCTU MPU OOpaIlleHUH ¢ MPUOOPAMU U TEXHUUYECKUMU
YCTPOUCTBAMHU, JJIsI COXPAHEHHUS 3JI0POBbSI U COOJIIOJICHUSI HOPM 3KOJIOTMYECKOT0
MOBEJCHUS B OKPYKAIOLIEH Cpele;

paboTaTh B TpyNNe C BHIIOJIHEHUEM Pa3IUYHBIX COIMAIBHBIX PpOJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbI, pPAlMOHATIBLHO pacHpeAcssiTh O00S3aHHOCTU U
IJIAHUPOBATH JICSITEILHOCTh B HECTAHAAPTHBIX CUTYaAlMSIX, aJ€KBATHO OIICHUBATh
BKJIQJI KQXJIOTO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE pacCMaTPUBAEMOM MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne i/ P KonTtpoabnbie | IlpakTnueckue (mupp )
NMpOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
Bubnuoreka [JOK
11 ®u3nKa ¥ METOAbl HAYYHOTO MTO3HAHUS 2 https://m. edsoo.ru/7fA1bf72
Hroro no paszneny 2
Pa3nen 2. MEXAHUKA
Bbubnuoreka [JOK
21 Kunewaritka > https://m.edsoo.ru/7f41bf72
Bbubnuoreka [JOK
22 Hutammca ! https://m.edsoo.ru/7f41bf72
Bubnuoreka [JOK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 httos://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
Bbubnuoreka [JOK
32 OCHOBBI TepMOAHHAMH K1 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka [IOK

@Da30BbIe NIEPEXOIBI

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

Hroro no pasaeny

24

Paznea 4. JIEKTPOJIUHAMUKA

Bubnuoreka [JOK
4.1 DUIeKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
42 ITocTosiHHBIN 3nekTpudeckuil Tok. TokHu B 12 bubmmoreka [IOK
' Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Htoro no paszneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P KonTpoabnbie | IIpakTnueckue (mupp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Paznea 1. JIEKTPOJINHAMUKA
MaruauTtHoe noJje. DJIeKTpoOMarHuTHast bu6numoreka [IOK
1.1 11 1 3
WHIYKLUS https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
91 MexaHu4ecKue U JIeKTPOMarHUTHbHIE 9 1 bubmmoreka [JOK
' KOJIeOaHUs https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKue U JIeKTPOMarHUTHbHIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bubnuoreka [JOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cieaNbHOU TEOPUH 4 1 Bubnuoreka [JOK
' OTHOCHUTEIHLHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pasaeny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
. bubmuorexa [JOK
4.1 DIIeEMEHTHI KBAHTOBOI OIITUKH 6 https://m. edsoo.ru/7f41c97c
4.2 Crpoenue aToMa 4 bu6numoreka [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

4.3

AToMHOE s1pO

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

Hroro no pasaeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPO®U3UKU

5.1 DeMeHTHl aCTPOHOMHUU U aCTPOPHUIUKI 7 E;f;?;;?:;igﬁﬁmlcgk
Hroro no pasaeny 7
Pazgen 6. OGOBIAIOILIEE IIOBTOPEHUE

6.1 O06o01maroniee NOBTOpEeHNE 4 Et?r?s?;;?:;igﬁﬁfﬂwk
Hroro no pasaeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINIAHUPOBAHHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE

Ne ara undposbie
Tema ypoka KonTpoabnbie | IIpakTnueckue A op

n/n Bcero u3ydeHusi | oOpa3oBaTesbHbIE

padoThI padoThI
pecypchl
du3uKa — HayKa O MPUPO/IE.
1 Hayunsie MCT(})IK bl HO:I:H;)HI/I;I 1 bubmmorexa [JOK
i A https://m.edsoo.ru/ff0c32e2

OKPYXaIOIEro Mupa
Pounb u MecTo (puzuku B

9 (hopMHUpPOBaHUH COBPEMEHHOM 1 bubmmoreka [JOK
Hay4HOW KapTUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETbHOCTH JIIOIeH
MexaHnueckoe JIBUKEHHUE.

3 OTHOCHUTEIIBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nerkeHus. [lepemerenue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOPEHHE

4 PaBHOMEpPHOE NIpSIMONIMHENHOE 1 bubmmoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NPsAMOSIMHEITHOE 1 bubmuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOE TafieHne. Y CKOpeHue 1 bubmmoreka [JOK
cBOOOTHOTO TaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonmneiiHoe nBUXKEHUE.

7 I[I];I/I)KCHI/IC MaTepUAILHON TOYKH T10 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [Ipunuun otHOocuTEeNnbHOCTHU ["anumnest. 1 bubmmoreka [JOK



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

HNuepuuanbHble CUCTEMBI OTCUETA.
[TepBriit 3ak0H HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [puniun

Bubnuoreka [JOK

9 CYNepHo3uIuu cuil. Bropoii 3akoH
yrep H P N https://m.edsoo.ru/ff0c3be8
HeroroHa st MaTepuanbHOM TOYKH
Tpetuii 3akoH HerotoHa 114 bubmmoreka [IOK

10
MaTepUaIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHMPHOTO TroteHus. Cumna

11 TspkecTu. [lepBas kocmuueckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tela https://m.edsoo.ru/ffOc3el8
Cuna tpenusi. Koadumment tpenus.

13 Cuna cgn OTI/IBJICI?I/(II:I npu BI/DI:ceHHH bubmmorexa [JOK

P puA https://m.edsoo.ru/ff0c3f76
TeJa B KUJKOCTH WM raze
[ToctynarenbHO€ U BpalareabHOE

14 JBUKEHHUE a0COTIOTHO TBEPOTO Tea. bubmmoreka [JOK
MowmenTt cuibl. [leqyo cuitbl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECUS TBEPAOIO Tea
NMnynsc MmaTepualbHON TOYKH,

15 CUCTEMBbI MaTEPHAIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHUE
PaboTta 1 MOIITHOCTH CHITBL.

16 Kunernueckas 3Heprusi MarepuaabHON bubmmoreka [IOK
TO4KH. Teopema 00 H3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW DHEPTUU

17 [TorenmanpHas sHEprus. Bubnuoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

IloTenumanpHas SHEPrus ynpyro
nehOpMUPOBAHHON MPYKUHBIL.
[TorenumanpHas SHEPTHs TeNa BOTU3U
MIOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHuanpHbIe U HEMOTEHIIUATbHbIE
cuiibl. CBs3b paboThI
HETOTEHIMATBHBIX CHJI C U3MEHEHHEM
MEXaHMYECKON SHEPTUU CUCTEMBI TEJ.
3aK0oH COXpaHEHHS MEXaHMYECKOU
SHEPTUn

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopnas pabora
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHMUECKOW SHeprun
TeJa Ha IPUMEPE PaCTHKCHUS
PE3UHOBOTO KI'yTa»

20

KonTtponpsHas paboTa 1o teme
«Kunematuka. JluHamuka. 3aKOHBI
COXPAHEHUS B MEXAHHUKE)

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOM Teopuu. bpoyHOBCKOE
nskenue. Auddysus

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKEHHUS U
B3aUMO/JICHCTBHUS YaCTHUL[ BELIECTBA.
Mojenu cTpoeHus ra3oB, KUIAKOCTEN
U TBEPBIX TEI

23

Macca monekyn. Konnuecto
BemiectBa. [locrosinHas ABoraapo

24

Tennosoe paBHOBecue. TeMmmeparypa
u e€ usmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

WUneanbusiii raz 8 MKT. OcuoBHOE

Bubnuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoioTHas TeMIeparypa Kak Mepa
26 CpellHel KUHETUYECKON IHEPTUn bubmmoreka [JOK
JBUKECHUS MOJIEKYJ. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3axoH JlanbToHa. ["a30BbIe 3aKOHBI
JlaGopaTopnas pabora
28 «HMccnenoBanre 3aBUCUMOCTH MEKTY
IapaMeTpamMu COCTOSIHUS
pa3peKEHHOT0 ra3ay
29 N3onpornecchl B uAcaIbHOM raze U ux Bubnuoreka [JOK
rpaduuecKoe rnpecTaBicHIe https://m.edsoo.ru/ff0c570e
BuyrpenHss sHeprus
TEPMOANHAMHUUYECKON CUCTEMBI U
30 cnocoObl e€ n3MeHenus. KoimuectBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPrusl OJJHOATOMHOIO UJEAILHOTO
rasa
Bubnuoreka [JOK
31 Brytet TerTomepe/ati https://m.edsoo.ru/ff0c5c36
VYrenpHas TEMI0EMKOCTD BEIIECTBA.
Bubnuoreka [JOK
32 KonuyectBo TemnoTs! npu
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenave. AnuabaTHbIN poliecce
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubmmoreka [IOK
IIPUMEHEHHE K U30IpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTh mpo1ieccoB B Bubnuoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoii 3akoH
TEPMOIUHAMUKHU

https://m.edsoo.ru/ff0c6230

[punuun neiictus u KI1JI TernoBoit

Bubnuoreka [JOK

3 MAaIlWHbI https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KI1]]
37 DKosornyeckue mpooIeMbl
TEIUIOAHEPT €THKHU
38 O6o06maromuii ypok «MoJieKymsipHas bubmmoreka [JOK
¢u3uka. OCHOBBI TEPMOTUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponpHast paboTa 1o teme
39 «MonexynspHas ¢pusuka. OCHOBBI bubmmorexa LIOK
P ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIHUS. bu6mumoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGCoIOTHAs: M OTHOCUTEIIbHAS
41 BJIAKHOCTB BO3Ayxa. HachleHHbII bubmmorexa [JOK
AYRa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u
42 amopdHbIe Tena. AHU30TPOTIHS bubmmoreka [IOK
CBOMCTB KpucTa/LioB. XKuakue https://m.edsoo.ru/ff0c65f0
KpucTauisl. CoBpeMEHHbIE MaTepUAIIbI
[TnaBieHue U KpUCTATUTH3AIIHSL.
43 VY aenpHas TETIOTA IUIABICHUS bubmmorexa [JOK
8 ' https://m.edsoo.ru/ff0c6708
Cybnumarus
Bubnuoreka [JOK
44 v 6
PABHEHHe TCIIIoBoro balanca https://m.edsoo.ru/ff0c6820
45 DJeKTpu3alus Tel. DIEKTPUUECKUI bubmmoreka [JOK

3apsan. JIBa BUIa SIIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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

3aps/I0B

[IpoBOAHUKH, TUDTIEKTPUKHA U

Bubnuoreka [JOK

46 IIOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS
YHpOBOZ P https://m.edsoo.ru/ffOc6bcc
ANIEKTPUIECKOTO 3apsia
B3aumoneiictBue 3apsa0B. 3aKOH
47 Kynona. To4yeuyHslil 351eKTpUUECKUMI bubnnorexa LIOK
Y ' p https://m.edsoo.ru/ff0c6ced
3apsi
Harps:x€HHOCTB 2JIEKTPUYECKOTrO
48 nosis. [IpuHnun cynepnosunuu bubnumoreka [IOK
NIEKTPUUYECKUX MO0, JInHumn https://m.edsoo.ru/ff0c6df2
HAINPsKEHHOCTU
Pabora cui 2ieKTpoCcTaTHYECKOro
49 nois. I[loren HaHpPaBHOCTL bubmorexa HOK
' L https://m.edsoo.ru/ff0c6f00
[MOTEHI[HATIOB
ITpoBOMHUKY U TUDIIEKTPUKH B
50 3;1KT OCTaTquCKONIHJLC bubmiorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JlysnexTpuueckas MpOHUIIAEMOCTh
Bbubnuoteka [IOK
51 OnekTpoéMrocTh. Konmencaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh MIIOCKOTO
52 KOHJIEHcAaTOpa. DHEPrus 3apsKeHHOTO bubnnorexa LIOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTOpa
53 JlaGopatopnas pabota "M3mepeHue
ANEKTPOEMKOCTH KOHEHcaTopa'
[IpuHIMIT NERCTBUA U IPUMEHEHHUE
54 KOHJICHCATOPOB, KOMMPOBATHHOTO

ammapara, CTpyHHOIro IpuHTepa
DneKxTpocTaTH4ecKas 3alluTa



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
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azemiieHHE AIEKTPOIIPUOOPOB

55

DNEKTpUUYECKUH TOK, YCIOBUS €ro
cywectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akon Oma Jist
y4JacTKa LEenu

56

[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COEIMHEHHE
npoBoIHUKOB. JlaGopaTopHas pabora
«M3ydyeHue cMEeIIaHHOTO COeTMHEHUS
PE3UCTOPOB

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO
ToKa. 3akoH JIxoynsa-Jlenua

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa Jyist TOJIHOM (3aMKHYTOM)
anekTpuieckoi nenu. Koportkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne DJ1C ucTouHnka ToKa u
€ro BHYTPEHHETO COIIPOTUBIICHUS

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs! TPOBOJUMOCTH TBEPIBIX
METaJIOB. 3aBUCUMOCTE
CONPOTHUBIICHUS METAJIIIOB OT
Temmneparypbl. CBEpXIIpOBOAUMOCTD

60

DNEeKTpUYECKUI TOK B BaKyyMe.
CBolicTBa 3JEKTPOHHBIX IyYKOB

61

[TomynpoBOJHHUKH, X COOCTBEHHAS U
npuMecHasi mpoBoauMocTb. CBoiicTBa
p—n-nepexoxa. [loaynpoBoaHUKOBBIE
npubOopsI

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNeKTpUUYECKUI TOK B pacTBOpax H

62 pacmiaBax 3JI€KTPOJIUTOB. 1 bu6numoreka [IOK
DNEeKTPOIUTHYECKAs! JUCCOLIHAIIHSI. https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DJEKTPUYECKUM TOK B razax.

63 CamocCTOsITeNbHBIN U 1 bubmuorexa [JOK
HECAMOCTOATEIbHBIN paspsa. MomnHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexkTpuuecKue npuoopsl u
YCTpOICTBA U UX MPAKTUYECKOE bu6mmoreka [IOK

64 1
npuMeHeHue. [IpaBuiia TeXHUKU https://m.edsoo.ru/ff0c86fc
0€301aCHOCTH

65 O06o06maromuii ypok 1 bubmmoreka [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponesHast paboTa 1o teme

66 «Qnekrpocraruka. [1ocTosAHHBII 1 bu6mumoreka [IOK
EKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CpeIax»

67 PesepBHbiit ypok. KonTponbHas 1 bubmmoreka [IOK
pabota no Teme "DieKTpoAHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O0oOmaromuii ypox 1 bubmmoreka [IOK
no temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
Jlj;_n Tema ypoxa Bcero Kontpoaeupie | Tpakrueckie i[:;:eﬂnﬂ ;Igl;l;l;?;:fenbﬂme
padoThbI padoThbI pecypesI
[TocTostHHBIE MArHUTHI U UX

1 B3auMoieiicTBHE. MarHuTHOE ToJIe. 1 bubmuorexa [JOK
Bektop MarHUTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOM MHIYKLIHH
MaruuTHO€ 10JIe MPOBOIHHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubnmoreka [IOK
B3anmonericTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabota «M3yueHue 1 1 bubnuoreka [IOK
MAarHUTHOTO IOJIA KaTYLIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBe MarHUTHOTO TOJIS Ha
MpOBOJHUK ¢ TOkOoM. Cuita AMriepa.

4 JlaGopaTopnas pabora 1 1 bubmmoreka [IOK
«HccaenoBaHue neUCcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBe MarHUTHOTO TOJIS Ha

5 JBUKYILYIOCS 3apsSKEHHYIO YaCTHILY. 1 bubnmoreka [IOK
Cuna Jlopenra. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAyKIus. [loTok

6 BEKTOpa MarHuTHOM MHAYKIuU. 3/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM



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

nHaykuuu Papanes

JlaGopaTopnas pabora
«HccnenoBanue sSBICHUS
ANEKTPOMArHUTHON UHYKITUN

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTSE. fIBNeHUE
camounaykuuu. 3J1C caMOMHIyKIIUU.
DHeprusi MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I10JIe

Bubnuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U Ux
IIPUMEHEHHUE: IOCTOSTHHBIE MarHUTHI,
JIEKTPOMArHUTHI, JIEKTPOBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
MHJyKIMOHHAs I1eYb

10

Oo6o06maromuit ypok «MaraHutHoe
noJjie. DIEeKTPOMarHUTHAsT HHYKIIHS

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHast paboTa 1o teme
«MarsaurtHoe 1nose.
DNEeKTPOMAarHUTHAS HHTYKIIHSD

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060IHBIE MEXaHUYECKUE
Kosebanus. ['apMoHHUEeCcKHe
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHMIA.
[IpeBpamienue sHepruu

Bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTopnas pabora
«HccnenoBanue 3aBUCHMOCTH
Nepro/ia MajibIxX KoJeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MACCHI TPy3a»

14

Konebarenbublit koHTYp. CBOOOJHBIE

Bubnuoreka [JOK
https://m.edsoo.ru/ff0ch820



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

SJICKTPOMArHUTHBIC KOJIeOaHus B
nacaJIbHOM KoJIe0aTeIbHOM KOHTYpC.
Awnanorus MCKIAY MCXaHUYCCKUMHU U
SJICKTPOMArHUTHBIMU KOJIEOAHUSIMU

15

®opmyna ToMmcoHa. 3aKoH
COXpaHEHHUS SHEPTUU B HJICATbHOM
KoJ1Ie0aTeIbHOM KOHTYpE

Bubnuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyXarIMMUX
KoJeOaHusx. BeIHYyKICHHBIS
MeXxaHn4YeCKHe Kojiebanus. Pe3oHanc.
BreIHYKICHHBIE IIEKTPOMArHUTHBIC
KoJIeOaHus

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

IlepemenHnsblii Tok. CHHYyCOUATBHBII
MEpEMEHHBIN TOK. MOIIIHOCTh
IIEPEMEHHOT0 TOKa. AMIUIUTYTHOE U
JNEUCTBYIOIIECE 3HAYCHUE CUJIBI TOKA U
HaIpsKEHUs

Bubnuoreka [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHue
JIEKTPUYECKOU SHEPrUuun

19

YCTpOUCTBO U IPAKTUUECKOE
IIPUMEHEHHUE IEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH JJIEKTpoliepesayd

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU NTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynerypa ncronb3oBanus
SNIEKTPOIHEPTUHU B TIOBCETHEBHON
KU3ZHU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHnuveckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

Bubnuoreka [JOK

21 pacupoOCTpaHEHUs U IJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
ITonepeuyHsie ¥ MPOIOIBbHBIE BOJIHBI

99 3ByK. CkopocTh 3ByKa. [ poMKOCTh bubmmoreka [JOK
3ByKa. BricoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTpOMarHuTHbIE BOJIHBI, UX

23 cBoiicTBa 1 ckopocTs. Llkana bubmmorexa LIOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMArHUTHBIX BOJIH
IIpuHIMIBI paguOCBsI3U U

24 TeneBuAcHUd. Pa3BuTtHe cpencts
cBs13u. Pagnosiokamus

25 KonTtponsHas padora «Konebanus u bubnmoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpssMOIMHENHOE PAaCIIPOCTPAHEHUE

26 CBETa B OJTHOPOJHOM cpeje. bubmmoreka [JOK
TodeuHbIl HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBera. 3aKOHbI OTPAXKEHUS

27 cserta. [loctpoenune n3o0paxeHuii B bubmmorexa LIOK

https://m.edsoo.ru/ffOcd4e0

IIJIOCKOM 3€pKajie
IIpenomienue ceera. [lonnoe

28 BHYTpeHHee oTpaxkeHue. IIpenenbHblil bubnumoreka [IOK
YI0JI IOJIHOI'O BHYTPEHHET O https://m.edsoo.ru/ff0cd7f6
OTpaXXEHHUS

29 JlaGopatopnas pabora «3mepenue bu6mmoreka [IOK
[IOKa3aTels IPEJIOMIIEHUS CTEKIIa https://m.edsoo.ru/ff0cd67a

30 Jlunzel. [ocTpoeHne n300pakeHuit B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Dopmysa TOHKOH JIMH3BL.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopnas pabora

31 «HccnenoBanue cBOICTB
M300paXeHUH B JINH3AX)»
Hucnepcus cera. CoxXHBIA COCTaB

32 6enoro ceera. L{ger. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»

33 Wutepdepennus cera. Audpaxims bubmmoreka [IOK
ceta. Judpakiuonnas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonmapusanus ceera https://m.edsoo.ru/ff0cf02e

35 Onrtuyeckne mpuOOPHI U YCTPOUCTBA U
YCIIOBHSI UX 0€3011acCHOTO IPUMEHEHUS
['paHuIBl IPUMEHUMOCTH

36 KJlaccuueckoi Mexanuku. [TocTtynatel bubmmoreka [JOK
CIIELIMAILHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.

37 3aMmeIeHre BpPEMEHHU U COKpAIllCHHUE bubmorexa HOK
UTHHBL https://m.edsoo.ru/ffOcfa42
DHeprusi 1 UMITYJIbC PENSATHBUCTCKOM

38 gacTulbl. CBSA3b MACChl C SHEPTUEHN U bubmmorexa [JOK
HMITYTCOM. DHEIUs TTOKOS! https://m.edsoo.ru/ff0cfc68
KonTtponsHas padora «OnTHKa.

39 OCHOBBI CIeIMaIbHON TEOPUN bubmorexa LHOK

OTHOCUTCIIBHOCTH»

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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®ortonsl. opmyna [1nanka. DHeprus

Bubnuoreka [JOK

40
U UMITYJIbC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIEN0BAHNE Eu6 [IOK
nOJIMoTEKA
41 ) A.T.
(porospexra. Ombire: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHEb! potorddexra. YpaBuenue
42 QﬁHmTe(ﬁbHa Ji)l(b(bOTOB(bgeKTa bubmmorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» Gortosdpdexra
Hasnenue cBeta. OnbiTe [1. H.
43 JlebGeneBa. XMHYECKOE NEUCTBUE bubnnorexa LIOK
AEBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTea u
MPAKTUYECKOe TPUMEHEHHE!
44
¢dboTOodMEMEHT, HOTONATUHK,
coJHeYHast OaTapesi, CBETOIUOT
45 Pemtenue 3agau no teMe « JI€MEHTEI Bubnuoreka [JOK
KBAaHTOBOU OIITUKI https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITEL
46 Pesepdopna o paccessHuro o-4actu bubmmorexa [JOK
pROpPA p t https://m.edsoo.ru/ff0d091a
[Imanerapnas MoJenp aroMa
Bbubnuoreka [JOK
47 IT b
OCTYHATRL bopa https://m.edsoo.ru/ff0dOafa
WNznydyenue u nornomeHue (hoTOHOB
48 I H};[qe exoe aTOMEIlH co H((};o OBHA bubnnorexa LIOK
p pEXO . A P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyroi. Buasl criekTpos
BoaHoBEIE cBOMICTBa YacTUIl. BoiHEI
. . bubmuorexa [JOK
49 ne bpoiins. KopnyckynsapHo-BOIHOBOM

nyanu3Mm. CloHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXKACHHOC U3JTYUCHUC

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

Pesepdopaa no onpeneneHuo cocraBa

PaaAOaKTUBHOI'O U3JTYUCHUSA

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

o1

CaoiicTBa anb(da-, 6era-, ramma-
n3iydeHus. BiousHue
PaZv0aKTUBHOCTH HA KUBBIE
OpraHU3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usinydeHue

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

53

DHeprusi CBsSI3U HYKJIOHOB B sifIpe.
Snepnsie peakuuu. SnepHbiin
peaktop. [Ipobrembl, mepCIeKTUBH,
9KOJIOTUYECKUE ACTIEKTHI SAIEPHOU
SHEPreTUKHU

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

54

OnemeHTapHble yacTULbI. OTKpPBITHE
MO3UTPOHA. MeTo 16l HAaOMIOIEHUS U
perucTpanum 31eMEHTapHbIX YaCTHLL.
Kpyrslii cron «@yHIaMeHTalIbHbIE
B3auMozeucTBusA. EAMHCTBO
¢bu3nvecKoil KapTUHBI MUpPA»

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3aH0r0 HeOa. Co3Besaus,
HpKI/Ie 3B63,Z[BI, IIJTaHEThI, X BUAUMOC
ABUKCHUC. COJ’IHC‘IHaH CHUCTCMA

56

Connue. CosHeYHast aKTUBHOCT.
NcTtounuk sneprun ComHia u 3B€31



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

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3/bI ITIaBHON
MI0CJIeN0BaTeIbHOCTU. BHyTpeHHee
cTpoeHue 38€31. COBpeMEHHbIE
MIPEICTABICHUS O IIPOUCX0XKAECHUU U
sBositonny ConHua u 3B€371

58

Mueunsii Ilyrs — Hama ['anakTuka.
ITonoxenue n apmxenne CosHLa B
lNanaktuke. ['anmakruku. YEpHbIe NBIPHI
B fJIpax rajJakTHK

59

Bcenennas. Pa3zOeranue rajnakTuk.
Teopus boiboro B3peIBa.
PennkroBoe uznydenue.
MeraramgakTHuka

60

Hepermennsie mpo6aemMbl aCTpOHOMUHT

61

KonTtposnpHast paboTa «DIeMEeHTHI
ACTPOHOMMH U acTPO(PUIUKI»

62

O6o6maromuit ypok. Ponb ¢pusuku u
ACTPOHOMHUH B DKOHOMHYECKOMH,
TEXHOJIOTUYECKOM, COLIMAIbHON U
ATHYECKOH cdepax NesTeIbHOCTH
YyeoBeKa

63

O6o6maromuii ypok. Pons u Mmecto
($U3UKU ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

64

O6o06utaromuit ypok. Posb
¢u3nveckoit Teopuu B POpPMHUPOBAHUHT
NpeJCTaBICHUN 0 pruznyecKon
KapTUHE MUpa




Oo6o06utaromuit ypok. Mecto
¢u3nveckoil KapTUHBI MUpa B 00IIEM

65 1
Py COBPEMEHHBIX ECTECTBEHHO-
Hay4YHBIX NPEACTABICHUN O IPUPOLE
66 PesepBHbIl ypok. MaraurHoe mouie. 1
DNEeKTpOMarHuTHAsE NHIYKIHS
PesepBubiit ypok. OnTuka. OCHOBBI
67 CIeUANBHOMN TEOpHH 1
OTHOCUTEIILHOCTH
Pezepusrit ypok. KBanTtoBas ¢usmka.
Bubnuoreka [JOK
68 DneMeHTHl aCTPOHOMUHU U 1
https://m.edsoo.ru/ff0d1784
acTpopu3NKu
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3BATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

1 T".4. Msxkume, M.A. Tlerpoa, C.B. CrenanoB ®usuka 10 k1. YueOuuk. @uznka 10 k.
y4eOHUK 1151 00111eo0pa3oBaTenbHBIX opranu3auid. ba3zosslit yposens. M.: [Ipoda, 2020

2 A.I1. PemvkeBuu. CoopHuK 3a1a4 1o ¢usuke. MockBa, [poda, 2005 - 2017 r.

METOIUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1 T".4. Msxkumes, M.A. Tlerpoa, C.B. CrenanoB ®usuka 10 k1. YueOuuk. @usuka 10 k.
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