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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke ¢ yu€roMm (DeneparbHON padoueil MporpaMMbl BOCHHUTAHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

Copepxanue mnporpamMMmbl 1o (PM3UKE HaNpaBIeHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHbl Mupa oOyvarommxcs 10-11 xmaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-IESATEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTByeTr TpeboBaHusMm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPeIMETHBIM pe3yJbTaTaM
OOydeHHMs, a TaKXKe YYHMTHIBAET HEOOXOJUMOCTh peaju3allid MEKIPEAMETHBIX
cBsize (U3MKH C €CTeCTBEHHO-HAyYHBIMH Y4eOHBIMH TMpenMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIEC LIENM M3Y4Y€HMsI (PU3UKKM HA YPOBHE CPEIHEr0 OOIIEero
00pa3oBaHus, IIAHUPYEMBIE PE3YNIbTAaThl OCBOECHUSI Kypca (DU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pusmKe BKIIOYAET:

e IUJIAHUPYEMBIE PE3yJbTaThl OCBOECHHUS Kypca (hU3MKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTaThI 10 TOAaM 00Yy4YEHHS,;

e cojepxaHue yueOHoro npeamera «dusukay mo rogam oOydeHus.

du3rka Kak Hayka O HamOojee OONIMX 3aKOHAaX NPUPOAbI, BhICTYyHas B
KayecTBe yueOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHUM 00 okpyxaroieM mupe. LLkonbHBIN Kype GU3UKK — CHCTEMOOOPa3yIOITU
JUI €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB, IOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOLIECCOB M SIBICHUM, HM3ydyaeMbIX XHUMHUEH, OHOIOruei,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
npUMeHeHHe (U3MUeCKUX 3HAHUM  ONpeneNnseT XapakTep M pa3BUTHE
pazHOOOpa3HbIX TEXHOJNOTHM B cdepe SHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IOJIyYeHHs] HOBBIX MaTe€pHalOB C 3aJlaHHBIMU CBOWCTBAMHU M JIPYTHX.
W3yueHne (QU3MKU BHOCUT OCHOBHOM BKJaJ B (POPMHUpPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHM MNPUMEHSTH
HAy4YHBII METO]I MO3HAHHUS MPU BHIOJHEHUN UMH Y4E€OHBIX UCCIIEI0BAHUM.

B ocHOBy kypca ¢u3uku Uil YpOBHS cpeaHero oOmiero oOpa3oBaHUs
NOJIOKEH PAJ HUACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHLMIBL €ro
OCTPOECHMUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEepPIIEHHBIM, OH COJIEPXKUT MaTepUall U3 BCEX pa3ziesioB (M3HKH, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOW, TaK U COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMupoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzaius MOpearnosaraeT MCIOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTHYECKUMH MTPOOIeMaMHu.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COZICpXaHMsl, TMOCBSIMIEHHBIX DJKOJOTHYECKHMM MpoOJiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKU M TEXHOJOTMH, a TaKXe OOCYXKICHHUS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBaHus SBIsOTCA Guznueckue Teopuu (popmMupoBaHHE MPEACTABICHUA O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
OPUMEHHMOCTH TEOpHUM, JUIsl ONHCAHUA ECTECTBEHHO-HAYYHBIX SBJICHUU W
MIPOLIECCOR).

CucTeMHO-eATeIbHOCTHBIN MOAXO0M B Kypce (DM3UKH peaau3yercs Mpexie
BCEro 3a CUET OpraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4arou[uxcsl.
Hns 6a3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JSKCIIEPUMEHTOB M JAOOpPaTOpHBIX paboT,
KOTOpBIE B MIporpamme no ¢usuke oObEAUHEHBI B OOIIMI CHUCOK YYEHUYECKUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeNbHOTO TMpoIecca HCXOAs U3 OCOOCHHOCTEH IUIAaHUPOBAHHUS U
ocHaleHuss KaOuHera ¢usuku. Ilpy 3ToM obecneunBaeTcs OBIJIAJICHUE
O0y4aIOUMMUCSI YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUsI, HCCIETOBAHMS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M TOCTAHOBKY OMNBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHuE yIENSETCS PEHIEHUI0 Pacuy€THBIX M KauyeCTBEHHBIX
3anay. IIpu 3TOM A pacu€THBIX 3a]a4 MPUOPHUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 paszjesia Kypca, TaK M HUHTETpUPYS 3HAHHS U3
pasHbIX pa3fenoB. [ KadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3aJaHUsl Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanusmu PDPIOC COO k wmarepuaibHO-
TEXHHYECKOMY O0O€ecleueHn0 y4eOHoro mporecca 0a30BbIi ypOBEHb Kypca
(bU3MKHN HA YPOBHE CPEIHEr0 0011ero 00pa30oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOxomuMoe JnabopaTopHOe OOOpPYIOBAaHWE /IS BBIMOJTHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpaninoHHOEe 00OpyAoBaHHE (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAJIbHOM JOCTATOYHOCTM U  O00ECIEYMBAET IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe 000pyqOoBaHHE [JIi YUYEHHUYECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEYMBAETCsS B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCTIOJIb30BAaHUM aHAJIOTOBBIX U IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJE IIU(POBBIX J1a0OpATOPHIA.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e (opmupoBaHre HHTEpeca M CTPEMJICHHS OOYYalOlIUMXCS K HAay4dHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTEIUICKTYAIBHBIX W TBOPUYECKHUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METO/IE MO3HaHUs U (HOpMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4eHUs
OCHOB CTPOSHHUS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH,

e (QopmupoBanme ymMeHUH OOBSCHATH SBICHUS C HCIOJB30BAaHUEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBanme mpenacTaBICHUN O poid (PU3WKH JJIA Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne ATUX TieNiell 00ecreunBaeTCs pelieHueM CIICIYIOMNUX 3a7ad B

npoliecce u3ydeHus Kypca pU3uKy Ha YpOBHE CPEAHEro 00Iero 00pa3oBaHus:



e TMpUOOpPETEHHUE  CHUCTEMBl  3HaHMKM 00  o0mwMx  (U3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUsIX, BKJTIOYAs MEXaHHKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI aCTPOU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHATH TEOPETUYCCKUE 3HAHWS IS
OoOBbsicHeHUs (DU3UYECKUX SIBJICHUM B TPUPOJAE M JJS TPUHATHUSA
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
busnyeckoil MoOIENbIO, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3laHue PU3NYECKON MOJIENH, aICKBaTHON YCIIOBUSIM 3a/1a4K;

e TMOHUMaHHUE (UBMYECKUX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTMYECKUX TIPOIECCOB, X BIUSHUS HA OKPYIKAIOIIYIO
cpeny;

e OBIAJCHUE METOJaMU CaMOCTOSITEIbHOTO TUIAHUPOBAHMUS U TPOBEICHUS
(bU3MUEeCKUX SKCIEPUMEHTOB, aHaJlM3a M HUHTEpHpeTanuu HUHbOopMaIuu,
OIpEAEIICHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YbTaTa;

e CO3J]aHUE YCIIOBUW IJISl Pa3BUTUSA YMEHUW MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM J1€ATEIbHOCTH.

Ha wusydyenue ¢Qusuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHErO OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemspiii B mporpamme 1o (DU3UKE TMEepeueHb Ja0OpaTOPHBIX U
MPAKTUYECKUX pabOT SBISETCS PEKOMEHJOBAaHHBIM, YYHMTENb JeaeT BhIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYaTbHBIX
0co0eHHOCTEN 00YyJarOIIUXCS.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®usnka — Hayka o npupone. HayuHble MeTOAbI NMO3HAHMS OKPY’KAOILIErO
mupa. Pomnb »sKcrepuMeHTa W TEOpUM B MPOLECCE IMO3HAHUS MPUPOJIBI.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CioxxeHue nepeMenieHu U CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBomuueliHoe  nBvkKeHue.  JIBWOKEHHME  MATEPUAIBHOM  TOYKH IO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JIBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE MTEpEaavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmtonenure ABUKEHHS Tejla, OpOLIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3yuenne HEpaBHOMEPHOIO ABHXKEHUS C LIEJBIO ONPEACIICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHUs Tejia, OPOIIEHHOT0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsL MaTepuaabHOM TOUKU. Tpetnil 3akoH Hpl0TOHA [1J11 MaTepuaIbHbBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynaTenbHOE U BpalaTeIbHOE JTBUKEHUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuu sxcnepumenm, rabopamophule pabomul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00paslie, OT UX AePopMaIlvu.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpalllCHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.

NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

Pabora cuiibl. MOIIHOCTD CHJTBI.

Kunernueckass sHeprusi MarepualibHOM TOuku. Teopema 00 H3MEHEHUHU
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBs3p  paloTBI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeakTnBHOE BUKEHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ochoebl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBaHue. bpoyHoBckoe naBwkenue. Juddysus. Xapakrep IBMKCHUS U
B3aMMOJICVCTBHSl YacTHUI] BelIeCTBA. Moaenu CTPOCHUs Tra3oB, XKUJIKOCTEU U
TBEPIBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeleil. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama remmneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETHUYECKOW TEOpUM HJICAIbHOTO Ta3a. AOCONOTHAs TemIeparypa Kak Mmepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH JlasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJMYECTBOM
BemniecTBa. [ 'paduueckoe mpeacTaBiIeHUE HM30IMPOIIECCOB: HM30TEpPMa, H30XO0pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 TUPPY3UHN )KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbIThl, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSHUS UJCATBLHOIO rasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXIY MMapaMeTpaMHu COCTOSIHUSL Pa3peKEeHHOT0
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3Ty4yeHUE. Y IeTbHas TEIJI0EMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akon TepmoauHamuku. HeoOpaTuMoCTh Mpo1eccoB B PUPO/IE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOMCTBA H MPAKTUYECKOE NPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPruu Tejla MpU COBEPUICHUU pPaOOThI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3JyXa (ONBIT C BO3JIYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXHOCTh BO3AyXa. HacellleHHbI nap. YjaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaJTU3anus. Y iefbHas Teriora miasnenus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noOHMKEHHOM J1aBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYEeCKUi 3apsan. [Ba BHAAa 3IEKTPHUYECKUX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO0 3apsiia.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe mone. Hampsok€HHOCTH  3nekTpuyeckoro mons. [IpuHnun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTprdeckas MpOHULAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJIEHCATOP, KOIMUPOBAJIBHBIN aniapar, CTPYHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIM2IIEKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3mepeHue a1eKTpOoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHE. Y AEIBHOE CONPOTUBIECHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma aJ14 MONMHOM (3aMKHYTOM) 3neKTpruueckoil enu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOJIUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBbHBIM M HECaMOCTOSATEIbHBINA
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAHOI,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne JIeKTpOABMKYIIEH Ccuibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OAHOCTOPOHHSS MPOBOJIUMOCTD TUO/A.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyiecTBisieTcs ¢
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHM: SIBJICHHE, HAaydHbI (hakT, rumoresa, (pusmueckas BETUYMHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3/lyXa, BETPBL, 0ApOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJMJIBHUK, KOHJIULUOHEP, TEXHOJIOIHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTENbHbIE PUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3anMonencTBHE€  NOCTOSHHBIX ~ MarHWUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MArHUTHBIX noJied. JIMHMKM MarHuTHOM WHAYKUMW. KapThHAa JIMHWNA MAarHUTHOU
WUHIYKIMH T0JIS1 TOCTOSIHHBIX MArHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzanMmoaencTBrue NpoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOyJib U HaIlpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAHA. OJIEKTPOABMKYIIAs CHJIA WHAYKIUMU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBEHHME CaMOMHAYKUHH. OJIEKTPOABIKYIIAS  CHIIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacTULl, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHMS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MasTHUK. MaTeMaTu4eCKui MasiTHUK. Y PaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHeIMU KosieOaHusiMu. @Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennblidi TOK. CHHYCOMAQIbHBIM IEPEMEHHBI TOK. MOIIHOCTB
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
VCTIOJIb30BAHUS 3JIEKTPOIHEPTUHU B NOBCEIHEBHOW JKU3HM.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMBbl (MIPYKUHHBIA WU
MaTeMaTHYECKUN MasSTHHK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc 1mipu MOCIEOOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYILIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TNEPEMEHHOTO TOKA B LEOM U3  IOCIEI0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

MexaHudeckue BOJIHBI, yclioBUs pacnpoctpaneHus. Ilepumon. Ckopoctb
pacnpocTpaHeHUss W JJIMHA BOJHBL. [lomepedHble W MPOJOJBHBIE  BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEJIOMIICHHUE, MOJIApU3aIus, AUPpaKiius,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3HU U TENEBUACHUS. Panuonokamusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHNE OKPYKAIOIIEH CPEbI.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JHArHOCTHKA B TEXHHKE W MEIUILIMHE, pajap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OOpa3oBaHue U pacIpOCTPaHEHUE MONEPEYHBIX U TPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenune cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOH W
Y4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
oHOpoaHOM cpene. JIyd cBera. ToueuHbIN HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOHMparoIuX U paccerBaronux JuH3aX. DopMyna TOHKON JUH3BL. YBeIMUYEHUE,
JaBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JudpakimonHas pemérka. YcloBue HaOIOIEeHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npuoOpBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu ceera.

[TorydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGmonenue noisipusanuu cBera.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul



M3amepenne mokasarensi MpeIoMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHHAIBHOW TEOPUH OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOZYJII CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DHeprusi 1 UMIYJbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PENSITUBUCTCKOM YaCTULIBI. DHEPIuUs
IIOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®ortonsl. opmyna [lnanka cBa3u sHEeprun HOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OTtkpeiTue 1 ucciaeaopanue gpororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddexra. YpaBHenue DunmTeitHa 1 dorodrddexra. «KpacHas rpaHuiiay
dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otoadheKT Ha YCTAaHOBKE ¢ IMHKOBOW TJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopsa 1o paccessHuio o -4acTHil.
[Inanerapnas mogmens aroma. llocrynatel bopa. W3nydenue u morsomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CHEeKTp ypOBHEH SHEPrUU aToMa BOJAOPO/Ia.

BonnoBbie cBoiicTBa yactuil. Bonubl ne bpoiisa. KopryckymsapHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIEKTpalbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HaGmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anmb(da-, Oera-, TramMMa-U3TydCHUS.
BrnusiHue paanoakTMBHOCTH Ha KUBBIE OPTaAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
UBanenko. 3apsag siapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprusi CBS3U HYKJIOHOB B sifjpe. A nepHbie cuibl. Jledekt maccsl sapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHOM PHEPreTUKU. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPreTUKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOICHUS ¥ PETUCTPAIIMN JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIC B3aUMOACHCTBHS. EMMHCTBO (pr3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otansl pa3BUTH acCTpOHOMMH. [IpuKITanHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Besnus, sipkue 3BE3BI, TUIAHETHI, UX BUIUMOE
JBUKEHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPaJIbHBIA Kjacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IOCJIENOBATEIIbHOCTU. BHYTpEHHEE CTpPOECHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. UEpHBIE ABIPHI B sApAx
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUM.

Yuenuuecxue nabarooenust

HabGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCTHOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

Hab6monenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJb (PU3NUYECKON Teopuu
B (opMuUpOoBaHUM MPEJICTABICHUNM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM PSAly COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATEIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMM MaTE€MAaTHKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
TEOpHsi, HAOIOACHNE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJIEITh, U3MEPEHUE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMM, MPU3HAKK TMOJ00US TPEyroJbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBIICHUSI B KUBOW MPUPOJEC, ACHUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAIIIIMUECKas CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKONM pPEIIETKH, CIEKTPaTbHbIN
aHaJms.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOJKHBI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTHBHBIX BHYTPEHHHX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEIILHOW JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTH IPAXKIAHCKON MO3ULKUN 00YYaIOErocs Kak akTUBHOIO
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIaHCKOMN UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

[IECHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESATENbHOCTA YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) TpyaoBOro BocnuTaAHMS:

UHTEpEC K pa3u4HbIM cdepaM HpoPecCHOHATIbHOU AESITEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKON U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAaHHE TJI00ATBHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

pacllUpeHue OIbITa AEATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh UHIUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruvyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OPMYJIHMPOBAaTH M aKTyalIM3UpOBaTh  IMPoOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LN JEATEIbHOCTH, 3aJaBaTh MapaMeTpPbl U KPUTEPUHU HX
JOCTHKEHUS;
BBISBIAITH  3aKOHOMEPHOCTH W IPOTUBOPEYMS B  PaCCMaTpUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEACTBUM JAESATENBHOCTH;
KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.
ba3oBrble ucciienoBarebCKue 1eiCTBUA:
BJIQZIETh HAYYHOW TEPMUHOJOTMEN, KIIOUEBBIMU MOHATUAMHU W METOAAMU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJIAJIETh BHJAMU JEATEIHHOCTH IO TOJYyYEHHWI0O HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBJIATh TIPUYUHHO-CIICACTBCHHBIE CBSI3W M aKTyallU3UpOBaTh 3anady,
BBIJIBUTaTh TUIOTE3y €€ pelleHus, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh U (POpPMyIUpOBATH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (uU3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEACATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIETh HABBIKAMH MOJIydeHUsI MHPOpPMAINK (PU3HMUECKOTO CONEpP)KaHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIIONIb30BaTh  CpelcTBa  MHGPOPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOW 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COACPXAHUS B Pa3IMYHBIX (opMaTax cC
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaTH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypOUHOU
NESATENbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHUTyallMd W CMsT4aTh
KOH(DIIUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUAYaJTbLHOU
paboTHI;

BBIOMpPATh TEMATUKYy M METOJbI COBMECTHBIX JEUCTBUM C y4€TOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJJIEKTHBA,

NpUHUMATh 1€IM  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUU,
pacnpeiensaTh pojau C YYETOM MHEHHUM YYaCTHUKOB, OOCYXKIaTh PE3YJIbTAThl
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHJIbl B
o0O1mi pe3yapTaT o pa3padOTaHHBIM KPUTEPHSIM;

MpEeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HIEU C TMO3ULUUM HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMUECKOE TOBEACHUE B PA3IMUYHBIX
CUTYaLUsIX, TPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHUBepcalbHbIe y4eOHbIE el CTBHSA
Camoopranmzanmusi:

CaMOCTOSITEJILHO OCYILECTBIIATh MO3HABATEIbHYIO NEATEIbHOCTh B 00JIACTH
GU3MKH W acCTPOHOMUH, BBISBIATH MPOOJEMBI, CTaBUTh M (HOPMYIMPOBATH
COOCTBCHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIIEHUS PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl C YYETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHUIA;

JIaBaTh OIIEHKY HOBBIM CUTYAaIlUsIM;

paciupsTh paMKi Y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUN;

JieNaTh OCO3HAHHBIM BBIOOpP, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PELICHUE;

OLICHMBATh IPUOOPETEHHBIN OIBIT;

CHocOoOCTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO SPYIULUU B 001acTH
(pU3UKH, TOCTOSTHHO MOBBIIIATH CBOI 00Pa30BaTEIbHBINA U KYJIbTYPHBI YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHATbHBIH HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJaJIeTh  HABbIKAMHU  [IO3HABaTENbHON  pediiekcun  Kak  OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI peIIeKCHH IS OLIEHKU CUTYyalluH, BHIOOpa BEPHOIO
peleHus;

YMETh OIICHHBATh PHUCKH M CBOCBPEMEHHO TNPUHUMATh pEUICHUS MO HX
CHHIKEHUIO;

OPUHUMATh MOTHUBBI M apTyMEHTBl JAPYTUX TpPH aHaIM3€e pe3yJbTaToB
NeSITeNIbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTBl JAPYTUX TpH aHaIM3e pe3ysbTaToB
JeSITeIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

B mpouecce AOCTHXXEHUS JTUYHOCTHBIX PE3YJbTATOB OCBOCHHUS IPOTrPaMMBbI
mo ¢u3MKe I YPOBHA CpPEAHETro OO0Iero oOpa3oBaHUsl Yy OOYJArOIIMXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WHTEJIEKT, MpeAnoIaramumi
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMsI, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHATILHOE
COCTOSIHME, BUJIETh HAMpPaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBaHUs, BKJIOYAIOIIETO CaMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBaThbCAd K
HMOLIMOHAJIbHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKIIFOYAIOUIEH CTPEMIICHHE K JTOCTHKEHHUIO LEIU U
yclexy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOIs M3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYUIECTBICHHWU OOILEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTbh KOH(IUKTHL.

HPEAMETHBIE PE3YJIBTATHI

K xoniy obyuenuss B 10 kijacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOW KAPTHUHBI MHUpPAa, B PAa3BUTHUM COBPEMEHHOM TEXHHUKHA M
TE€XHOJIOTHH, B IPAKTUYECKON JIESITEIbHOCTH JIFOAEH;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, WHEPIHAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIIOE TENO,
UJICAIbHBIA T'a3, MOJEIA CTPOCHUS Ta30B, KUJIKOCTEHM U TBEPIBIX TEJ, TOUCUYHBIN
AJICKTPUYECKUH 3apsi/l IPU pelIeHUU (HPU3NYECKUX 3a/1a4;



pacrio3HaBaTh (hU3MUECKUE ABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHMS BEIIECTBA U
ANEKTPOAMHAMUKHN:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
IBW)KEHHE, CBOOOJHOE TMaJeHHE TeJ, ABM)KEHHE 110 OKPY)KHOCTH, HHEpLus,
B3auMoJieicTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIBIX TeJl, U3BMEHEHNE 00BEMA Tell IPU HarpeBaHUU (OXJIaXK/IEHUH ), TETJIOBOE
paBHOBECUE, UCHAPEHHME, KOHJEHCALWs, IUIABJICHUE, KPUCTALIM3ALUs, KUIICHUE,
BJIQXKHOCThH BO3/1yXa, OBBILLICHUE JIABJICHUA Ia3a MpU €ro HarpeBaHUU B 3aKPhITOM
COCyZ€, CBSI3b MEXKIy IlapaMeTpaMH COCTOSIHMS Ta3a B  HM30IpoLEccax,
ANEKTPU3AIMS TN, B3aUMOICHCTBUE 3aPsI0B;

OIKCHIBATh MEXaHMYECKOE MABI)KEHUE, UCIOJNb3Yys (U3NYECKUE BEITHMYUHBI:
KOOpAMHATa, MyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, CuJa,
UMITYJIbC Te€Jla, KHHETUYECKash DHEpIusi, MOTCHUHAIbHAs JHEPIUsl, MEXaHUYECKas
paboTa, MexXaHWYecKass MOIIHOCTh; NpPU ONHMCAHWU TPABUIBHO TPAKTOBAThH
(U3NYECKUIl CMBICI HUCHOJb3YEMBIX BEJIMYMH, HUX OOO3HAUEHUS MU EIUHUIIBL,
HAXOAUTh (HOPMYIIbI, CBSA3BIBAIOIINE AHHYIO (PU3MUECKYIO BEIHMYHUHY C JIPYTHMH
BEIMYHHAMU;

OIMCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONIb3yd (M3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KMHETHYECKasi SHEPIusl XaOTHYECKOr0 JBHYKEHUS MOJIEKYJI, CpEIHEKBaJApaTHIHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI 3HEprus, padbora rasa,
KOO(QQUIMEHT TOJE3HOr0 JCMCTBUS TEIJIOBOTO JBUTATENs; IpPU ONUCAHUU
NOPaBUJIBHO TPAKTOBaTh (PU3UUYECKHI CMBICI HCIOJNb3yEeMbIX BEJIWYUH, UX
0003HAYEHUsI W E€IUHULBIL, HAXOIUTh (QOpPMYJbI, CBA3BIBAIOLIME JaHHYIO
(pU3MUECKYIO BETMUNHY C IPYTMMHU BEITUYMHAM;

OIHMCHIBATh U3YYEHHBIE MIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), UCMONB3Ysl (PU3NUECKUE BETUUMHBI: SJIECKTPUUECKUN 3aps,
ANEKTPUUECKOE T0JI€, HAMPSIKEHHOCTD IMOJIA, MOTEHIMA], Pa3HOCTh MOTEHLNAJIOB;
OpY ONHCAHUM MPABWIBHO TPAaKTOBaTh (DU3MUECKUNA CMBICI HCHOJIb3YEMBbIX
BEJIMYUH, MX OOO3HAUEHHUS W EJMHUIIBI; YKa3bIBaTh (HOPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMHU BEITMYUHAMU;

aHAIM3UPOBATH (PU3MYECKUE TMPOLIECCHl U SIBICHUS, UCIONb3yd (PU3HUECKHUE
3aKOHBI M MPUHLMIBL 3aKOH BceMupHoOro tsarotenus, |, |1 u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS HMIIYJbCa,
OPUHIIMI CYNEPHO3UIUU CUJI, TPUHIMI PABHOIpPABUS HHEPUUATIBHBIX CHUCTEM
OTCYE€TA, MOJEKYISPHO-KMHETHUECKYIO TEOPHI0 CTPOEHHs BEIIECTBA, Ta30BbIE
3aKOHBI, CBA3b CPEIHEW KUHETUYECKON 3HEPrUM TEIUIOBOTO JABUKEHHUS MOJIEKYH C
aOCOJIIOTHOM TEeMIIEpaTypou, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUYECKOro 3apsiaa, 3akoH KylloHa, MpU 3TOM pa3iInyaTh CIOBECHYIO



(bOpMyIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE€ MPUHLMIBI JEHCTBUS MAalllUH, MpPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iiMyarh YCJIOBHS UX O€30IaCHOIO MCIOJIb30BaHUS B
TTOBCEHEBHOM KU3HU;

BBIMOJHATh JKCHEPUMEHThl IO MCCIEIOBAHUIO (PU3MYECKUX SIBICHUN U
IPOLECCOB C MCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHMI, NPU ITOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOrO O0OpYIOBaHMS, MPOBOAUTH OIBIT U
dbopMyIUpOBaTh BHIBOBI,

OCYILECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUsI (U3NYECKUX BEIMYUH, TIPU
ATOM BBIOHMpaTh ONTHMAJBHBIM CIOCOO M3MEpPEHHUsT M MCIOJIb30BATh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNN;

UCCIICZIOBATh  3aBUCHUMOCTH  MEXIy  (U3MUECKUMHM  BEITMYMHAMH  C
UCIIOJIb30BAHUEM TPSAMBIX M3MEPEHHI, MPHU STOM KOHCTPYHPOBATH YCTAaHOBKY,
(¢uKCcHpOBaTh PE3yJbTATHl TMOJYYEHHOW 3aBHCUMOCTH (PHU3UYECKUX BEIHMYHUH B
BUJIE TaOJIUI U TpadUKOB, JI€TaTh BBIBOJBI 110 PE3YJIbTATAM HCCIEIOBAHMS;

co0uro/1aTh MpaBuiia OE€30MaCHOrO TPyAa MpU MPOBEIECHUU HCCIEIOBAaHUM B
pamMKax y4eOHOro J3KCIEpUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
NESITEIbHOCTU C HCIOJIb30BAHUEM H3MEPHUTEIbHBIX YCTPOWCTB U JIAOOPATOPHOTO
000py0BaHuUS;

pemarh pacy€THbIC 3alauyd C SBHO 3aJaHHONW (PU3UUYECKOW MOJEINbIO,
UCTOJb3Ys (U3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHajIn3a yCJIOBHS 3a7auu
BbIOMpATh (DU3MUECKYIO MOJENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEoOXoAuMble Ui €€ pelieHUs, MPOBOAUTHh PACUYEThl U OLIEHUBATh PEAIbHOCTD
MOJIYY€HHOI'0 3HaUYE€HUS (PU3NYECKON BETMUYHUHBL

pelaTh KAYECTBEHHBIE 33JJa4M: BBICTPAUBAaTh JOTMYECKH HEMPOTUBOPEUHBYIO
LENOYKY PAaCCYKJICHUW C OMOpPOM Ha HM3YYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTHU U
busnyueckue sIBICHMUS;

UCTIONb30BaTh ~ MpPH  PEHICHMH  y4eOHBIX  3a7ad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
Y MPEACTABIICHUSA YYE€OHONW U HAYYHO-TIONYJISpHON MH(OPMALIMH, TOTyYEHHON U3
pa3IMYHbIX HICTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJIY4aEMYI0 HH(POPMALIHIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0O MHUpPA, B pPa3BUTHE
TEXHUKU Y TEXHOJOIUM;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B MOBCEIHEBHOW MKU3HU
UIsl obecnieueHus: 0€30MacHOCTU MpU OOpalleHUuH ¢ TprUOOpaMu U TEXHUYECKUMU



YCTPOMCTBAMHU, NIl COXpaHEHUS 370POBbSl U COOJIOJECHUS HOPM SKOJOTHYECKOTO
IIOBEICHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B TIpynmne C BBIIOJHEHUEM pa3IMYHbIX COLUAIBHBIX PO,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbl B PEUICHHE pacCMaTpruBaeMoil MpoOIeMbl.

K koHmy oOyuenus B 11 kJjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTHYECKOW HESATEIBHOCTH JIIOJEH, LUEIOCTHOCTh U €IUHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

VUUTHIBATh TPAHUIBl MPUMEHEHUS H3YyYEHHbIX (U3MUECKUX MOJIeNei:
TOYEUHBIA AJEKTPUYECKUN 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIENIb aTOMa, HYKJIOHHAsi MOJIeNIb aTOMHOI'O sijpa MpH PEIIeHUU (PU3NYECKUX
3az1ay;

pacno3HaBaTh (Ppu3nuecKue SBICHUS (MPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKYU U KBAaHTOBOM (PU3UKU: 3JIEKTpHUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMUTHOE JIEWCTBHS TOKAa, B3aUMOJICHCTBHE
MAarHuTOB, 3JICKTPOMArHUTHAasT WHAYKIMUSA, JIEMUCTBUE MAarHUTHOTO TIOJS Ha
OPOBOJAHUK C TOKOM W JIBIKYILIMWCS 3apsij, 3JEKTPOMarHUTHbIE KojieOaHus u
BOJIHBI, MPSMOJMHEHHOE pacCIpOCTPAHEHHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHurs, audpakuus U OOISApU3alMs  CBETa, JAHCIEPCHs  CBETa,
dotornexkrpuueckuii dpdekt (pororddexr), cBeTOBOE NaBiieHUE, BOSHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOAOpPOJAA, €CTECTBEHHAass M HCKYCCTBEHHas
PaauOaKTUBHOCTB;

ONKCHIBaTh M3YYEHHBIE CBOMICTBA BEIIECTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJAMMOCTh  pa3IMYHBIX  Cpea) H
AJIEKTPOMArHUTHBIC SIBJICHUSI (TPOIECCHI), HMCHONB3YyAd (DHU3UUYECKUE BEIUYUHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIAa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAA CHiia, padoTa TOKa,
MHIYKIUS MarHUTHOrO MOojsi, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTb
KAaTYIIKW, 3HEPrus SJEKTPUYECKOr0 W MArHUTHOrO IOJIEH, MEepPUOJl M YacToTa
KosieOaHuii B KojeOaTelNbHOM KOHType, 3apsii M Cuila TOKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJeOaHWi, (QOKYyCHOE pacCTOSHHE W
ONTUYECKAasi CHUJla JIMH3bL, NPU OINUCAHUU MPABWIBHO TPAaKTOBAaTh (U3NYECKUMN
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IMHMIIbL, YKa3bIBaTh
dopMynbl, CBSI3bIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMYMHAMU;



OMHCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHUS W MPOLECCHI, HCIOJIb3Ys
dbusznueckre BEIUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPrusi U UMNYJbC (POTOHA, MIEPUO]] MOTypaciaaa, SHEPrusl CBA3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U €IWHUIIBI, YKa3bIBaTb (DOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYI0 BEIMYMHY C JIPYTUMH BEITUYMHAMH,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOIN BEIIMYUHBI;

aHAIM3UPOBaTh (PU3MYECKUE MPOIECCHl W SBJICHUS, UCIOIB3YS (PU3nUecKue
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOIO U MapalieIbHOrO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHJIYKIHH, 3aKOH TMPSIMOJMHEHHOIO0 pAclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHA i PorodddekTa,
3aKOH COXPAaHEHHSI SHEPrUH, 3aKOH COXPAHEHUS HMMITYJbCa, 3aKOH COXPAHEHUS
AJIEKTPUYECKOr0 3apsia, 3aKOH COXPAaHEHMsS MAcCOBOIO 4uCia, MocTynarsl bopa,
3aKOH PaJIMOAaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OIIPENEATh HAIIPABJICHUE BEKTOPAa MHAYKIIUA MAarHUTHOTO MOJISl TPOBOJHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHia;

CTPOUTh M OIUCHIBATh H300paKEHME, CO37aBaeMO€ IUIOCKMM 3€pKajioM,
TOHKOM JINH30i;

BBHITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUI0 (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJIb30BAHUEM MPAMBIX U KOCBEHHBIX HU3MEPEHUMN: MPHU 3TOM
dbopmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
(bopMynHpOBaTH BHIBOABL

OCYIIECTBIIATh MPSMbIE U KOCBEHHBIC U3MEPCHUSI (PU3NUECKUX BEIUYUH, TIPU
ATOM BBIOMpPATh ONTUMAILHBEIN CIOCOO M3MEPEHHS M WCIOJIh30BaTh W3BECTHBIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN;

HCCIIEIOBAaTh 3aBUCUMOCTH (DU3MUYECKHX BEIUYMH C HCIOIh30BAaHUEM
OpSIMBIX HM3MEPEHHMM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIUYUH B BHJE TaOJIHI] U
rpaduKoB, JIeJaTh BHIBOJIBI IO pE3yJIbTaTaM UCCIEAOBAHUS;

co0irofaTh mpaBuiia 0€30MaCHOTO TPy/a MPH MPOBEICHUM WCCIIEIOBAaHUN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Yy4yeOHO-HCCIIEOBATEIbCKOM U MPOEKTHOM
JIESITENIbHOCTU C HMCIOJIb30BAaHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000Opy10BaHuUS;

pemiath pacy€THhIE 3aJladd C SIBHO 3aJaHHOM (U3MYECKONW MOJIETbIO,
UCTIOJNB3Ys (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a9H



BbIOMpATh (PU3MYECKYIO MOJIENb, BBIACHATh (PU3NUYECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOUMBIE ISl €€ pelIeHUs, MPOBOAUTH Pacuy€Thl U OICHUBATH PEaTbHOCTH
MOJTY4E€HHOI 0 3HaueHUs (U3NIECKON BEIMUUHBI;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJECHUH C OMOPOW HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYECKHe SIBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
uH(pOpMalMOHHBIC TEXHOJIOTUM JUISl TIOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALIUU
U TIpeNICTaBlIieHUs] Y9eOHON M HAayYHO-TIOMYJISIPHOW WH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATh MOJTydaeMyr0 HHPOpMAITUIO;

OOBSICHATH TPUHIUIIBI JEHCTBUS MAaIUH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIb30BAHUS B MTOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, B OOBACHEHHE IPOIIECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIO0JIb30BaTh TEOPETUUYECKUE 3HAaHUS MO (U3UKE B TMOBCEIHEBHON >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalieHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBaMHU, JJII COXpPAHEHUS 3I0POBbS U COOIOJIEHUSI HOPM SKOJOTHYECKOTrO
MTOBEJACHUS B OKPYXKAIOIIEH CPEJIE;

paboTath B TpYIINE C BBHINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBLHO pACIpeAesITh OO0S3aHHOCTH H
IJIAHUPOBATh JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIAJT KQKJ0T0 U3 YYaCTHUKOB T'PYIIIIBI B PEIICHUE pacCMaTprUBaeMOi TPoOIeMBbI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMPOrPaMMBbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O IO3HAHUSA
bu6mmoreka [JOK
1.1 ) 2
VISHIA 1 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Aumamtka https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bE72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka LIOK

da30BbIE EPEXOJIBI

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

Uroro no pazneny 24
Paznea 4. JIEKTPOJUHAMUKA
bu6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MaruauTHoe noJsie. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmorexa [{OK
' Kosiebanust https://m.edso0.ru/7f41c97¢c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [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 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMUWU U ACTPOPU3UKHU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;IESH/I//I;T:;(:OErC:/I; £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0m1ato1iee NOBTOpeHUE 4 Eggjlpllr?]T:;{:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



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

HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koan4gecTBo 4acoB Peanuzanus
JIEKTPOHHBIE
BOCIHUTATEJILHOTO
Ne undpoBbie
Tema ypoxa Konrpoasbnsbie | IlpakTHyeckue NOTEHIHATA
n/n Bcero oOpa3oBare/ibHbIE
padoThbI padoThbI YpPOKa
pecypchbl
NMpOrpamMMbl
®duszuka — HayKa 0 PUPOJE. CIocoOCTBYET UH-
1 u y PEP 1 bu6moreka [JOK Y
ay4yHbIe METO/IbI TO3HAHUS TEJIEKTYaTbHOM
y https://m.edsoo.ru/ff0c32e2 4 Y
OKPY’KaloIIero Mupa pa3BUTHIO, HOpMU-
pyerT CBS3b ¢ MaTe-
Ponp u mecTo ¢pusuku B MAaTHKOMH, Oecena,
(hopMHUPOBAHUM COBPEMEHHOM OCO3HAaHHE HEOOXO0-
2 Hay4HOU KapTUHBI MUDA, B 1 bubmorexa OK JUMOCTH IIPUMEH -
i . ’ https://m.edso00.ru/ff0c33e6 .
MPAKTHYECKOM e TeTbHOCTH HUS TOCTHXKEHUH
IS COBPEMEHHOMU Hay-
KU ¥ TEXHOJIOTU I
MexaHn4ecKoe IBH)KCHHE. CIIOCOBCTBYET HH-
OTHOCUTENBHOCTD
, . BuGnotexa [OK TEJUICKTYyaTbHOMY
MEXaHUYECKOT'O JIBUKECHHUS. .
https://m.edsoo.ru/ff0c3508 | Pa3BUTHIO, THCKYC
[Tepemenienue, CKOpoCTb, cum, Gecerna, Jek-
YCKOpCHHC 1Ms, TPOCMOTP BH-
4 PaBHOMEpHOE TpsIMOTTMHEWHOE 1 bubmorexa [JOK J1€0, MIPE3EHTALUH,
JBUKEHUE https://m.eds00.ru/ff0c3620 | hopmuposanuio
5 PaBHOyCKOpeHHOE 1 bu6moreka [JOK KPUTHYECKOr'O U
MIPSIMOJIMHEWHOE JBUYKEHU https://m.edsoo.ru/ff0c372e | JIOTHYECKOrO
6 CBO0OOHOE TIAJICHUE. 1 bubmoreka IJOK MBIILICHHS,
Vckopenue cBOOOIHOrO https://m.edsoo.ru/ff0c39cc | CTPYKTYPHUPOBaHUS



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

HageHus

KpuBonuHeitHoe 1BU>XEHHE.

uHpopMauu U
BBIJICJICHUS TJIaB-
HOT'0; CTPEMJIEHUS

7 JIBrmkeHue MaTeprualibHOM bubmiorera [OK BBIOMpAThH paImo-
P https://m.edsoo.ru/ffOc3ada .
TOYKH 11O OKPY>KHOCTH HaJIbHBIA My Th pe-
LICHUS 3a]]a41
[TpuHIUTT OTHOCHUTEITFHOCTH
3 lanunest. MneprmanbHbie bubmoreka [IOK
cucteMbl oTcueta. [1epBbiii https://m.edsoo.ru/ffOc3be8
3akoH Hprotona
CIOCoOCTBYET HH-
Macca tena. Cuna. [IpuHuun TeIUIEKTYATBHOMY
9 cynepno3suuuu cui. Bropou bubmorexa [JOK DPa3BUTHIO, TUCKYC-
3akoH HeroToHa a1s https://m.edsoo.ru/ffOc3be8 cun, Gecerna, TeK-
MaTepHaTbHOW TOYKH 1S, IPOCMOTP BH-
10 Tperun 3axkoH HeroToHa 11t bubmotexa [IOK 71€0, pe3eHTAIHIH,
MaTepHaJbHBIX TOYEK https://m.edsoo.ru/ff0c3be8 |  hopmupoarmio
3aK0H BCEMUPHOT'O TATOTCHHUS. KPUTHUYECKOTO U
11 Cuna tsxectu. [lepsa Bubmiorexa [OK OTMYECKOro
Wja TSHKECTH. Bast JOru4 r
P https://m.edso0.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh MBIILICHHUS;
12 Cuina ynpyroctu. 3akoH ['yka. bubmuoteka [JOK CTPYKTYpPUPOBAHUS
Bec Tena https://m.edso0.ru/ff0c3e18 | HHpOpMALMH 1
Cuia tpenust. Koappuuuent BRUIC/ICHIA T1aB-
13 TpeHud. Cuia COnNpOTUBIIECHUS bubmorexa [JOK HOTO, CTpEMIICHHA
IpU IBMKCHUU TEJa B https://m.edsoo.ru/ffoc3f76 | BbIOMPaTL pauo-
YKHMIKOCTH WU Ta3e HATILHBI ITYTh Pe-
LICHHS 3a]1a91
ITocrynarensHo€ U
14 BpallaTesIbHOE IBMKEHUE bubmotexa [IOK

a0COJIIOTHO TBEPAOrO Tea.
MowmenT cunbl. I1meuo cunsbl.

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
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

VYcnoBust paBHOBeCHS
TBEPAOTO TeJa

15

NmMnynsc maTepuaibHOR
TOYKHU, CUCTEMBbI
MaTepuaIbHBIX TOUECK.
Nmnynbc cuinbl. 3akoH
COXpaHEHUS UMITYJIbCa.
PeakTuBHOE JBMXKEHUE

bu6moreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaGoTa 1 MOITHOCTD CHJIBI.
Kunernueckas sueprus
MAaTEepUAIbHON TOYKH.
Teopema 00 n3meHenuun
KMHETHYECKOW 3HEPruu

bu6moreka [JOK
https://m.edsoo.ru/ff0c4502

17

ITorenuuansHast SHEPrusl.
IToreHunansHast SHEPrUst
yrpyro 1eopMrupOBAHHOU
npyxuHbl. [loTeHnnansHas
SHEPrus Teja BOJIU3U
MTOBEPXHOCTH 3EMIIH

bu6moreka [JOK
https://m.edsoo.ru/ff0c461a

18

ITorenuunansHubIe U
HENOTEHIAJIbHbIE CUJIBL.
CBs13b pabOTHI
HEIOTCHIMAJIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOU
SHEPIrUH CUCTEMBI TeNl. 3aKOH
COXPaHEHMSI MEXaHUYECKOU
SHEPruu

bu6moreka [JOK
https://m.edsoo.ru/ff0c478c

19

JIabopaTtopHas pabora
«UccnenoBanue cBsi3u pabOTHI

CIOCOOCTBYET UH-
TEJUICKTYaJIbHOMY
pa3BUTHIO, TUCKYC-
cuu, Oecena, JieK-
U1, IPOCMOTP BH -
Jleo, TIpe3eHTallui,
(hopMHUPOBaHUIO
KPUTHUYECKOTO U
JIOTUYECKOTO
MBIIILICHHUS,
CTPYKTYPUPOBAHUS
nHpopMauu 1
BBIJICJICHUS TJIaB-
HOT'0; CTPEMJICHUS
BBIOMPATH paIuo-
HaJIbHBINA Ty Th pe-
IICHUS 332491



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

CUJIbI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU Tea
Ha NPUMEPE PaCTHKEHUS
PE3UHOBOIO KIyTay

KonTtponbshas paborta o reme
«Kunematuka. JluHaMuka.

bu6moreka [JOK

20
3aKOHBI COXpAaHEHUS B https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
OCHOBHBI€ TTOJIOKEHUS
21 MOJIEKYJIIPHO-KUHETUY€CKOU bubmotexa I{OK
teopuu. bpoyHoBckoe https://m.edsoo.ru/ff0c4dc2
CIOCOOCTBYET MH-
BIDKeHHe. [(n 3HS
a Huddy TEJUICKTYaTbHOMY
XapakTep ABUXKEHUS U DPa3BHUTHIO, JMCKYC-
B3aUMOJIENCTBUA YaCTULL -
22 BellecTsa. Moaelu CTpOEHU Eubmorexa HOK ciu, Oecena, mpo
' _ p ) https://m.edso0.ru/ff0c4dc2 | CSMOTp BHIEO, dop-
ra3oB, KHUAKOCTEH U TBEPABIX MHPOBAHHE OCHOB
TeaI 9KOJIOTUYECKOM
Macca monekyi. KonnuectBo rpa-MOTHOCTH
4 bu6moreka [JOK P ’
23 BemecTBa. [loctosHHas OCO3Ha-HHE
https://m.edsoo.ru/ff0c4dc2
ABoraapo HEOO0XOIMMOCTH
TennoBoe paBHOBECHE. PUMEHEHUS
i bu6moreka [JOK .
24 Temneparypa u e€ usmepeHue. JAOCTU-KEHUU
https://m.edsoo.ru/ff0c4dc2 N
[kana temnepatyp Llenbcus COBPEMEHHOMU
o5 Uneanbubiii ra3 8 MKT. Bubmoreka [JOK HayKku, CTPyKTypH-
OcnoBHoe ypaBaenrne MKT https:/m.edsoo.ru/ffocafde | POBaHHA HH(OpPMA-
AOGconoTHas TeMIiepaTypa Kak TR 7 BHLICTCHHA
. . TJIABHOTO
26 Mepa cpeaHel KHHeTHYeCKOU bubmoreka [JOK

SHEPIruu JBHKEHUS MOJIEKYJL.
YpaBHenue MeH/ieneeBa-

https://m.edsoo.ru/ff0c511le



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

Knaneitpona

3akoH JlanbToHa. ["a30BbIE

bubmoreka [JOK

27
3aKOHEI https://m.edsoo.ru/ff0c4dc?2
JIabopaTtopHas pabora
«HceenoBanue 3aBUCUMOCTH
28 MEX]ly TapaMeTpaMu
COCTOSIHHSI pa3peKEHHOT O
rasa»
H3onporieccsl B UacaibHOM
29 rase u ux rpaguaeckoe bubmiorexa [JOK
p https://m.edsoo.ru/ff0c570e
peCTaBICHUE
BuyTtpennss sneprus
TEPMOJANHAMUYIECKON CHCTEMBI CIOCOOCTBYCT HH-
U CIIOCOOBI €€ U3MEHEHUS. Bt 1OK TEIUIEKTYaJIbHOMY
nOIMoTEKA -
30 KonnuecTBo TeninoTsl 1 httos://m.edsoo ru/Ff0c5952 Pa3BUTHIO, THCKYC
Jlm. .ru
pabota. BHyTpeHHSIsSI sHEprus cuu, becena, mpo-
OJTHOATOMHOT'O HJI€aJILHOTO CMOTp BUJIEO, Pop-
rasa MHPOBaHHE OCHOB
Bu6motexa LIOK SKOJIOTUYCCKOU
31 Bunw Temnonepenaun -
P https:/m.edsoo.ru/ffocsc36 | TPa-MOTHOCTH,
N OCO3HA-HUE
VenbHasa TEINIOEMKOCTD 5
HEO0XOAUMOCTH
BemecrBa. KommuectBo bubmioreka [IOK A
32 MIPUMEHEHUS
TEIIOTHI IIPU TEIUIoNepeaaye. https://m.edsoo.ru/ff0c5¢c36 .
. OCTH -KEHUN
AnmnabaTHBIN TIpoIIeCC A o
< COBpEMEHHOU
ITepBblii 3aK0H
bubmoreka [JOK HayKH, CTPYKTypHu-
33 TEPMOJUHAMHKHU U €O
https://m.edsoo.ru/ff0csefc | poBanus uapopma-
MIPUMEHEHHE K H30MPOoIIeccaM
IIUH U BBIICICHUSA
34 HeoOpaTtumocTs npoiieccoB B bu6mmotexa [IOK [JIAaBHOTO

npupone. Bropoii 3akoH

https://m.edsoo.ru/ff0c6230
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TCPMOAMHAMUKU

35 [punun aeiicreus u KIT/] bubmotexa [IOK
TEILJIOBOY MaIllMHE] https://m.edsoo.ru/ff0c600a
bu6moreka [JOK
36 ki Kaprao u ero KI1
H p A https://m.edsoo.ru/ff0c4dc?2
37 DKOJOTUYeCKue MpoodIeMbl
TEIIOIHEPT €TUKH
O0600Mmaro Ui ypoK
38 «MonexyJst Hazr()bmnxa bubmorexa [TOK
YIP ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOIUHAMUKI
KonTtposnbsHas paboTta rmo reme
39 «MonexysipHast pu3HuKa bubmorexa [JOK
P ' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJUHAMUKI
ITapooOpa3oBanue u
10 . P ) fa e BuGmorexa [[OK croco0CTBYyeT
HaeHcauus. Vcnapenue u -
A H P https://m.edsoo.ru/ff0c63pb6 | HHTCI
KHIICHHC JIEKTYaIbHOMY
AOcComoTHAS U a3BU-THIO, Oecena
41 OTHOCHUTEIbHAS BJIAYKHOCTH bubmorexa LIOK ’ ’ -
. https://m.edsoo.ru/ff0c64d8 TpO-CMOTp BHICO,
BO3ayxa. HacelmeHHbIH ap (bopmu-poBanue
TBepaoe Teno. OCHOB
Kpucrammueckue u 9KOJIOIM4ECKOU
amMop(HBIC Tea. IPaMOTHOCTH,
42 AHN30TPOIINS CBOUCTB Bubmrorexa IJOK 0CO3HAHUE HEOO-
p https://m.edsoo.ru/ff0c65f0
KpuCTaIoB. JXKuakue XOIUMOCTH
kpucTaiibl. COBpeMEHHBIC MIPUMEH e-HUs
MaTepHalIbI JOCTHKEHUU CO-
43 [InaBnenue u bubmorexa [IOK BPEMEHHOM HayKy,

KpUCTallIM3anus. Y ienbHast

https://m.edsoo.ru/ff0c6708

(hopMUPOBaHUIO
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TCIIJI0TA ITJIaBJICHUA.

KPpU-TUYECCKOI'o U

CyOimManus JIOTUYEe-CKOI'0o
MBIIIJICHHS,
YpaBHEHUE TENI0BOrO bu6mmotexa [IOK
44 CTPYKTYPUPOBAHMUS
OanmaHca https://m.edsoo.ru/ff0c6820
uHbopMaIuu
DneKTpu3amus Tej.
45 DneKkTpudecKuu 3aps. Jsa bubmorexa HOK cnocobeTsyeT
P Pt https://m.edsoo.ru/ff0c6bec |  unTEN-
BU/JIA SJIEKTPUUYECKUX 3aPAIO0B
JEKTYaTbHOMY
[TpoBOAHUKY, TUIITEKTPUKHU H pasBu-THIO, Gecena,
46 MOJYTIPOBOJJHUKHU. 3aKOH bubmorexa LIOK JIEKLSL, TIPOCMOTP
COXPaHEHHS AIEKTPUUECKOrO https://m.edsoo.ru/ff0c6bcc BHIICO
3apsina (dopmupoBanue
B3aumonencTsue 3apsiioB.
47 3akon Kynona TquqHHI/f bubmorexa [JOK . i
Y " https://m.edsoo.ru/ff0c6ees | KOTOTHICCKON
ANEKTPUYECKUH 3apsi] Ipa-MOTHOCTH,
Hanpsx€énnocts OCO3HAHHUE
IEKTPUIECKOTO TOJIS. HEOOXOMMOCTH
48 I CVIIEDIIO3 bu6moreka [JOK erte
WHITUTT CYTIEPIIO3ULIAN TIpU-MEHEHUS
pHHI yrep Hv https://m.edsoo.ru/ff0c6df2 P .
ANEKTPUYECKUX ToJieH. JInHum JOCTHKCHUN
HaIpsHKEHHOCTH COBPEMEHHOU
PaGoTa cun HayKH U
49 ANEKTPOCTATUYECKOTO TOJISI. bubmoreka [IOK TEXHOJIOT Ui,
[Torenunan. Paznocth https://m.edsoo.ru/ff0c6f00 | opMHpoBaHmIO
IMOTEHI[NAJIOB KPUTUYCCKOTO U
[TpOBOMHUKY U JUIJICKTPUKHU B JIOTMIECKOro
50 AIEKTPOCTATUYECKOM TIOJIE. bubmorexa [JOK MBINUICHHA,
JIMoIeK TpraecKast https://m.edsoo.ru/ff0c7018 | CTPYKTY-
MIPOHUIAEMOCTh PHUpOBaHIA
N nH(OpMa-IIUHU U
o1 DIIEKTPOEMKOCTb. bubmoreka [JOK opma-n
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Konpnencarop https://m.eds00.ru/ff0c7126 | BbIICICHUS
DNEeKTPOEMKOCTh IIIIOCKOTO IJIaBHOTO

52 KOHJIEHCATOpa. DHEprus bubmmorexa LIOK

https://m.edsoo.ru/ff0c72c0
3apsHKEHHOT0 KOHJIEH caTopa
JIabopaTtopHas pabora

53 "N3mepeHue 31eKTpOEMKOCTH
KOHzeHcaTopa"

[IpunumMn aericTBus u
IpUMEeHEeHHe KOHEHCaTOPOB,

54 KOMHMPOBAJIBHOTO afnmapara, bu6motexa [IOK
CTPYWHOr0 IpUHTEpA. https://m.edsoo.ru/ff0c4dc2
DneKTpocTaTuyeckas 3aiuTa.
3azemiieHue SIEKTPOIPUOOpPOB
DNEeKTpUYECKUI TOK, yCIOBUS CIIOCOBCTBYET
€ro CylLIeCTBOBaHUS. HHTEI-

55 ITocrosnneii TOK. Cuna ToKa. bubmoreka IIOK JIEKTYalIbHOMY
Hanpsoxenue. https://m.edsoo.ru/ff0c4dc2 pasBU-THIO, Gecerna,
Comnporusnenue. 3akoH Oma JICKLUSL, TIPOCMOTP
JUTSL y4aCTKA TIeTH BHUJIEO,
[TocnenoBarenbHOE, (dbopmupoBanue
napasuieJbHOe, CMEIIaHHOe OCHOB

56 COCIMHEHHUE ITPOBOJHUKOB. bubmoreka [IOK 3KOJIOTUY ECKON
JlabopaTopHas pabora https://m.edso00.ru/ff0c74f0 | rpa-mortHOCTH,
«M3y4yeHne cMeaHHoro 0CO3HaHUE
COCAMHEHHUSI PE3UCTOPOBY HEOOXOIMMOCTH
PaGoTa 1 MoIHOCTE NIpA-MEHECHUS

57 SIIEKTPUIECKOTO TOKA. 3aKOH Bubmmoreia LIOK JOCTHKCHUH
Tixoys-Jlexna https://m.edsoo.ru/ff0c7838 COBPEMEHHO

58 3akod Oma 11715 TOJIHOM bu6imorexa ITOK HayKH U
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(3aMKHYTOI1) 2JIEKTPUYECKOU
nenu. KopoTkoe 3aMbIkaHueE.
JIabopaTtopHas pabora
«3mepenune J/1C nucrounmnka
TOKa U €r0 BHYTPEHHETO
COIPOTHUBIICHHSI»

https://m.edsoo.ru/ff0c7ae0

TEXHOJIOT UM,
(hopMHUPOBaHUIO
KPUTUYECKOT 0 U
JIOTMYECKOT0
MBIIILICHHUS;
CTpYyKTY-
pupOBaHUS
nH(popMa-1Iuu U

BBIJICTICHUS
TJIABHOTO

DNeKTpOHHAs MPOBOJUMOCTh CrIocoGCTBYeT
TBEP/IBIX METAILJIOB. .

59 33.BEICI/IMOCTI> COIIPOTUBJIICHHUS bubmorexa [JOK e

https://m.edsoo.ru/ffoc4dc2 | JICKTYaJIbHOMY

METaJIJIOB OT TeMIepaTyphl. Pa3BH-THIO,
CBepxXnpoBOIUMOCTh coneiicTByeT co-
9neKTquec1<m:f TOK B BuGmorexa LIOK uanm3anum,oecena

60 Bakyyme. CBorcTBa https://m.edsoo.ru/ffocadc2 | KL IPOCMOTP
AJIEKTPOHHBIX MTyYKOB BUJICO,
[TonmympoBOIHUKH, UX MPe3CHTANN
COOCTBEHHAsI U IPUMECHAs (dbopmupoBaHue

61 poBOAUMOCTh. CBOUCTBA P— bubmuoteka [JOK OCHOB
N-nepexoza. https://m.edsoo.ru/ff0c84ae | SKOIOrHYECKON
[TonynpoBOTHUKOBBIE Ipa-MOTHOCTH,
nprOOpbI OCO3HaHHE
DIIEeKTPUIECKUH TOK B HEOOXOMMOCTH
pacTBOpax U paciuiaBax HPH-MCHCHU

62 3IIEKTPOIMTOB. bubmorexa [TOK JIOCTIDKEHHH
DeKTpONHTHYCCKAS https://m.edsoo.ru/ff0c82ba COBPEMeHHOI

JIMCCOIMAIIMS. DIIEKTPOIIU3

HayKH{ U TE€XHOJIO-
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DJIEKTPUYECKUH TOK B razax.

ruii,popmupoBanue

63 CaMocCTOsTENbHBIW U 1 bu6muotexa IIOK JIOTUYECKOT0
HECAMOCTOSITEIBbHBIN pa3psil. https://m.edsoo.ru/ffOc84ae | MbIlLIC-HUS;
Monnus. [1nasma CTPYKTYypUpOBa-
DNEKTPUIECKUE TPUOOPHI U HUs HHPOPMAIUH U
YCTPOMCTBA U UX Bumorexa LIOK BBIJICJICHUS
o4 HPAITITIECKOT HPHMEHCHHE. 1 https://m.edsoo.ru/ff0c86fc HIBHOTO
[IpaBuna TexHUKHU
0e30macHOCTH
65 O6o0mmaromuit ypok 1 bubmuorexa [JOK
«DIIEKTPOJMHAMHUKA) https://m.edsoo.ru/ff0c88be
Kontponbsnas pabota o reme
«DNEeKTPOCTATHKA.
66 [TocTOSIHHBIN IEKTPUUECKUN 1 bubmorexa [JOK
https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B pa3iauyHbIX
cpenax»
. bu6mmotexa [IOK
o7 PesepBHBLit ypok. 1 https://m.edsoo.ru/ff0c8c56
Pe3epBHBIN ypoOK.
68 O6ogmalom};/1}:71 YPOK 10 TeMaM 1 bubmorexa LHOK
https://m.edsoo.ru/ffOc8f6c
10 kmacca
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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11 KUIACC

KoanuecTBo 4acoB Peanuzanus
DJIeKTPOHHbIE
N (bpoBLIe BOCIIUTATEJILHOTO
° (74 BbI
Tema ypoka KonrTpoabnsie | IlpakTnueckue NMOTeHIHAIA
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI YPOKa
pecypchbl
NMPOrpaMMmbl
[TocTosiHHBIE MAarHUTBI U UX
B3auMMOJIeiCTBHE. MarHuTHOE
1 nosie. BekTop MarHuTHOM 1 bubmorexa HOK
' Ji) . https://m.edsoo.ru/ff0c9778 | ©Ooraimaer
WHAYKIUU. JINHUM MarHUTHOMN MpenCTaB-TeHus 06
MHAYKIHHI OKpYyXaroIen
MarHuTtHoOE€ 1oJi€ NPOBOJHUKA JeHCTBUTEILHOCTH,,
5 ¢ TokoM. OnbIT Dpcrena. 1 bubmotexa [JOK CIOCOOCTBYET
BiaumopeiictBue https://m.edsoo.ru/ff0c98fe | yyren-
MIPOBOJHUKOB C TOKOM JIEKTyaIbHOMY
JlabopaTopnas pabora BuGmorexa LIOK pa3Bu-THIO, Oecena,
3 «M3ydyeHrne MarHuTHOT O MOJIsA 1 1 MIPOCMOTP BHJIEO,
https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM» OCO3HaHHE He-
JleicTBME MarHuTHOTO TOJIs 00X01MMOCTH
Ha MPOBOJHUK ¢ TOKOM. Cuia HpUME-HCHUA
4 Awmriepa. JlabopaTopHas 1 1 bubmmoreka [JOK JOCTHKEHUH CO-
pabora «Mccnenosanne https://m.edsoo.ru/ff0c9ac) | BPEMEHHOH HayKH,
JIEMCTBUS TOCTOSIHHOT O CTPYKTYPHPOBaHHA
MAarHuTa Ha PaMKy C TOKOM» MH-(popManuu u
JleficTBe MarHUTHOTO ITOJIS BBIACIC-HH
5 Ha JIBIKYIIYIOCS 3apsOKCHHYIO 1 bu6moreka [JOK TJIABHOTO
yactuily. Cuna Jlopenna. https://m.edsoo.ru/ff0c9df4
Pa6oTa cumner JIopenna
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DJIEKTpOMarHuTHast
uaayknus. ITorok BekTopa
MarHuTHOM nHaykuuu. J/1C
WHIYKIUU. 3aKOH
AJNEKTPOMArHUTHOM UHIYKIIMHI
Dapanes

bub6moreka IIOK
https://m.edsoo.ru/ff0c4dc?2

JlabopaTopnas pabora
«HccnenoBanue sBJICHUS
AIIEKTPOMArHUTHOU
WHTYKIHF

but6imoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIICHHE
camouHaykuu. 3/1C
CaMOMHYKIIMHU. DHEPrus
MarHUTHOTO TOJISl KaTYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE
oJie

bubmuoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTponcTBa U
UX IPUMEHEHHE: IOCTOSTHHBIE
MarHuThbl, 3J1EKTPOMAarHUTHI,
AJIEKTPOJBUTATENb,
YCKOPHUTEIHN 3JIEMEHTapHbIX
4acTUl, UHAYKIMOHHAs 1€4b

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

10

O6o06maromuil ypok
«MarauTHoe noJe.
DJIEKTpOMarHuTHast
WHIYKIASD

bubmorexa [IOK
https://m.edsoo.ru/ff0cab82

11

PesepBHbIl ypok. MarHuTHOE
nosie. DIEeKTPOMarHuTHasI
WHIYKIUS

Bbu6nmnoreka [JOK
https://m.edsoo.ru/ff0c4dc?2
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KonrtposnpHas pabota o reme
«MarnutHoe 1noze.

bubmuoreka [IOK

12 DneKTpoMarHuTHast https://m.edsoo.ru/ff0cad58
WHIYKIIHASDY
CB0OOOTHBIE MEXaHHYECKHE CTIOCOBCTBYET
konebanus. ["apMoHnueckue )

13 KosneOaHus. Y paBHCHHE bubmorexa HOK e

. https://m.edsoo.ru/ff0caf06 | JICKTyaIbHOMY

rapMOHUYECKUX KOJIeOaHUH. PA3BH-THIO,
[IpeBparienue sHEPrUU JCKyCCHH, Gece-
JlabopaTopnas pabora 718, IPOCMOTP
«ccaemoBaHue 3aBUCUMOCTH BHJICO,

14 MepuoJIa MaIbIX KOIeOaHU dopMupoBaHHe
rpy3a Ha HUTH OT JUTHHBI HUTH OCHOB
1 MaccCel rpysa» 9KOJIOT MY ECKOU
KonebaTensHbIH KOHTYD. rpa-MOTHOCTH,
CBobOoxnHble OCO3HaHUE
9JIEKTPOMArHUTHBIC HEOOXOAMMOCTH
KOJICOQHMSI B UICATBHOM IPU-MEHEHUS

15 Koe0aTeIbHOM KOHTYPE. bubmorexa [JOK JIOCTHKCHUM
P Sa— https://m.edso0.ru/ff0cb820 COBPEMEHHOI
MEXaHUYECKUMU U HayKH,
AIIEKTPOMArHUTHBIMU CTPYKTYpUPOBAHUS
KoJIcOaHHSIMU HUH-POPMALINH
®opmyna TomcoHa. 3aKOH BBICIC-HHUA

16 COXPaHEHUS SHEPTUU B bub6mmoreka [JOK TJIaBHOT'O; CTPEM-
UJeTbHOM KOJIeOaTeIbHOM https://m.edsoo.ru/ff0ch9c4 | JIeHNUs BBHIOUPATH
KOHTYpE pa-lHOHAIBHBIH

17 [Ipencrasienue o Bu6anorexa IJOK TyTb pe-lieHuA

3aTyXalolX KoJeOaHUIX.

https://m.edsoo.ru/ff0cbb86

3aJa4un
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BrIHyX1I€HHBIE MEXaHUYECKUE
kosiebanus. Pe3onanc.
BriHyX1€HHbBIE
AJIEKTPOMArHUTHHIE
KoJIeOaHust

IlepeMeHHBIN TOK.

CunycouianbHbIH
MEpEMEHHBIN TOK. MOITHOCTH
18 MePEeMEHHOT 0 TOKa. Bubmorexa HOK
https://m.edsoo.ru/ff0cbd34
AMIUTMTYJTHOE U
JICUCTBYIOIIICE 3HAUYCHUE CHUJIBI
TOKa W HANIPSDKCHHS
Tpancdopmatop. CIOCOOCTBYET
19 IIpoussozcTBo, iepenaya u bubmuoreka [IOK AHTEN -
noTpedIIeHHE INEKTPUUECKON https://m.edsoo.ru/ff0c4dc2 | nexTyanbHOMY
SHCPIUH pa3BU-THIO,
VCTPONCTBO M MPAKTHYECKOE AUCKyccuu, bece-
MNPUMEHEHHUE DJICKTPUICCKOI 0 Aa, IpocMOTp
20 3BOHKA, T€HepaTopa EH@?HOTeKa HOI; BHJIEO,
MEPEMEHHOTr O TOKa, TUHUAMN ttps://m.edsoo.ru/ff0cc324 dbopMupoBaHue
AJIEKTpoIepeaay OCHOB
9KOJIOT Y ECKOM
DKOJIOTUYECKUE PUCKH TTPU rpa-MOTHOCTH,
MIPOU3BOICTBE OCO3HAHHUE
21 anekTposHepruu. KyabTypa bubmmoreka [IOK HEO0OXOMMOCTH

HUCIIOJIb30BAHUI
AJIIEKTPOIHEPT UM B
MOBCEIHEBHOMW )KU3HU

https://m.edsoo.ru/ff0c4dc?2

IIpU-MCHCHUSA
JOCTHKCHHI
COBPEMEHHOM
HayKH,
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CTPYKTYpPUPOBAHHUS
HUH-POPMALIMH
BbIJIeTIC-HUS
TJIABHOTO; CTPEM-
JICHUS BHIOMpATh
pa-uMOHaJIbHbIN
MyTh pPe-IIEHUS

3aaqn
MexaHudeckue BOJHBI, Croco0cTByeT
YCIIOBUS PaCIPOCTPaHEHUS. WHTEJl-
29 Iepuon. Ckopoctsb bu6motexa [IOK JIEKTYaJIbHOMY
pacnpoCTpaHEHUsl U JIJIMHA https://m.edsoo.ru/ff0cca54 | pa3Bu-THlO,
BonHEIL. [Tonepeunsie u o0oramiaer npes-
MPO/IOTbHBIE BOJIHBI CTaBJIeHUS 00 OKpY-
3ByK. CKOpPOCTb 3BYKA. . LIOK JKaroen
noIMoTeka .
23 I'pomkocTs 3ByKa. Beicora JACUCTBUTEIIb-
https://m.edsoo.ru/ffOcccOc 6
ToHa. TemOp 3ByKa HOCTH, Oecena,
DIIEeKTpOMarHUTHBIC BOJIHBI, BHACO,
24 MX CBOMCTBA U CKOPOCTb. but6mmoreka [JOK (opmmposanme
[IIxana >neKTpOMarHUTHBIX https://m.edsoo.ru/ffoccfe0 | ©CHOB
BOJIH HKOJIOTUYECKON
Ipa-MOTHOCTH,
[TpUHIHTIBI PaIUOCBS3H U
bu6mmoreka [JOK HE00XOIM-MOCTh
25 TeneBuueHus. Pa3sutue
https://m.edsoo.ru/ff0c4dc2 | mpumeHeHus
cpencTs cBs3u. Pagnonokanus .
JIOCTUKEHHM COBpe-
MEHHOH HayKH,
26 KonTponsHas pabora bubmrotexa ITOK CTPYK-TypHpOBaHHA

«Konebanusa 1 BOITHBD»

https://m.edsoo.ru/ff0cc6f8

uH(pOp-Maluu U
BbIJICJICHUS
IJIaBHOTO
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IIpsmonmHelHOe
pacnpocTpaHeHue CBEeTa B

27 OJTHOPOJIHOM cpenie. bubmorexa [TOK
. https://m.edsoo.ru/ff0cd350
TouedHbI HCTOUYHUK CBETA.
JIyu cBera
OrtpaxeHue cBeTa. 3aKOHbI
98 OTpa)KEHUS CBETA. bubmoreka [JOK
[Toctpoenue n300pa>keHUN B https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKalie
IIpenomnenue ceera. IlonHoe
29 BHYTPEHHEE OTPAKECHHUE. bubmmoreka LIOK
[TpenenbHBIM yro MOJHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXK CHUS
JlaGopaTopHas pabora
30 «M3mepenune mokaszaTens bubmorexa TIOK
https://m.edsoo.ru/ff0cd67a
MIPETTOMIICHHSI CTEKIIa)»
JIunsel. [Toctpoenne
31 M300paKeHNH B JIMH3E. bu6motexa LIOK
®opMyJia TOHKOW JIMH3BI. https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
JlabopaTopHas pabora
32 «HcenenoBadnue CBOWMCTB
M300pakeHUN B JIMH3aX»
Hucnepcus cera. CloKHbINA
coctaB 6enoro cBera. L[Ber.
33 JlabopaTopnas pabora bubmorexa [TOK
https://m.edsoo.ru/ff0c4dc2
«Habmronenue qucnepcun
CBETa»
34 WNHuTtepdepeHus ceera. Bbu6nmnoreka [JOK

oOoramaet
MpeCTaB-JICHUS
YYEHHUKOB 00 OK-
pyXaroeu
NEUCTBU-
TEJIbHOCTH,
croco0cT-ByeT
WHTEIUIEKTyallb-
HOMY Pa3BHUTHUIO,
JTUC-KYCCHH,
Oecena, Mpo-cMOTP
BHJI€0, hopmu-
pOBaHHUE OCHOB
9KOJIO-TUY ECKOMN
I'PaMOTHOCTH,
OCO3HAHHUE
HE00XO0IU-MOCTHU
MIPUMEH CHUS
JIOCTUKEHHI COBpE-
MEHHOM HayKH,
CTPYK-TYPHPOBaHUS
uHpOp-MaKK U
BBIJICTICHUS
TJIABHOTO



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/ff0c4dc2

Hudpakuus ceera.
HudpakunonHas peméTia

https://m.edsoo.ru/ff0ced22

[TonepeyHOCTh CBETOBBIX

Bbu6nunoreka [JOK

35 BOJH. [Tonsipuzanus ceeta https://m.edsoo.ru/ff0cf02e
Onrtuyeckue npudOpsI U

36 YCTPOWCTBA U YCIOBUSI UX brtmorexa [IOK

https://m.edsoo.ru/ff0c4dc2

0e3011acHOr 0 IPUMEHEHHUS

37 PesepBHbIii ypok. OnTuka.
['paHuIIBI TPUMEHUMOCTH

38 KJIACCUYECKOW MEXaHUKH. bu6mmoreka [JOK
[ToctynaTel cnenuanbHOU https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEILHOCTH
OTHOCHUTENBHOCTD

39 OJIHOBPEMEHHOCTH. bubmuotexa [JOK
3ameIeHnEe BPEMEHU U https:/m.edsoo.ru/ff0cfad2 |  crocoGerByer
COKpaIeHHEe JIIMHBI HHTEN-
DHEPrusi ¥ UMITYJIbC JEKTyaJbHOMY

40 PEISTUBUCTCKOW YaCTUIIBI. bubmmoreka [JOK pa3BU-THIO,
CBsI3p Macchl C SHEPrueu u https://m.edsoo.ru/ffOcfc68 | muckyccuu, Gece-
MMITYJIbCOM. DHEPrus MOKOs J1a, BUJIEO,
KonTponsHas pabora BBIJICJICHUA

41 «Onrtuka. OCHOBBI bu6motexa [IOK IJIABHOTO
crienuaabHOM TEOpUU https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEIBHOCTH»

42 ®oTtonbl. Popmyina [lnanka. bubmotexa [JOK CIOCOOCTBYET
DHeprus 1 UMIyJbCc POTOHA https://m.edsoo.ru/ffOcfel6 | wunTen-

43 OTKpBITHE U UCCIICIOBAHUE Bbu6nmnoreka [JOK JIEKTYaJIbHOMY

dotorpdekra. OnbiTel A. I'.

https://m.edsoo.ru/ffOcffc4

pa3Bu-THIO, Oecena,



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0cf862
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

CroneroBa

3akoHbl poTodrddexTa.
VYpaBHeHMe DWHIITEWHA 14

Bbu6nunoreka [JOK

IIPOCMOTP BHJICO,
0CO3HAaHUE He-
00X0IUMOCTH

44
doroadekra. «KpacHas https://m.edsoo.ru/ff0d015e | TPUMC-HEHUA
rpanuma» ¢porodddexra JOCTHXKCHHUH CO-
JlaBnenne cBera. OmbiThl I1. Bu6 OK BPCMCHHOH HAYKH,
HOIIMOTEKA
45 H. JIeObeneBa. Xumuueckoe https://m.e dsocI;Iru 1040436 CTPYKTYpHPOBAHIA
JIEWCTBUE CBETA — ' uH-hpopmanmy u
N BBIJICJIC-HUS
TexHuyeckue ycTporcTBa 1
[JIaBHOTO; CTPEM-
MPaKTUYECKOE TPUMEHEHUE:
bu6motexa [IOK JIEHUs BBIOMpATh
46 ¢doTOdIEMEHT, POTOJATIHK, N
https://m.edsoo.ru/ff0c4dc2 | pa-rmoHaTBHBIN
coJIHEeYHas OaTapes,
MyTh pe-IIeHUs
CBETOIUO/
331291
Pemenue 3amau mo teme
a7 «JIeMeHThI KBAHTOBOU bubmorexa HOK
https://m.edsoo.ru/ff0d0302
OTITUKH)
48 Pesepsubiii ypok. KBaHTOBasA
¢buznka
Mogens aToma ToMcoHA. CIOCOOCTBYET
49 Omnertel Pesepdopaa no but6imoreka [JOK WHTEI-
pacCEeAHNIO O-9aCTHII. https://m.edsoo.ru/ff0d091a JIEKTYaJIbHOMY
[InanerapHast Mmozenb aToMa Pa3BH-THIO,
bub6munorexa IIOK HCKycCcHH, Oece-
50 IToctynater bopa 1 HHCEY
https://m.edsoo.ru/ff0dOafa | na, mpocMoTp
W3nydyeHne 1 noryionieHue BHU/CO,
51 (hOTOHOB TIpHU MEPExoie aToMa bub6mmoreka [JOK hopmupoBaHue
C OZIHOT'O YPOBHS HEPrUH Ha https://m.edsoo.ru/ff0dOafa | OCHOB
3KOJIOTUY ECKOU

Ipyroil. Bunsl cnektpos



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

52

BomHOBBEIC CBOKMCTBA YaCTHII,
Bounns! ne bpous.
KopmyckyiapHO-BOJIHOBOU
nyanu3Mm. COHTaHHOE U
BBIHYXJEHHOE U3JIy4ECHHUE

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

53

OTKpI)ITI/Ie PAANOAKTUBHOCTH.

Omnsitel Pe3epdopaa no
OIIPE/IEIIEHHUIO COCTaBa
PaIMOaKTUBHOIO M3JIydCHUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

54

CaowuctBa ansa-, 6eta-,
raMmma-u3nydeHus. Bimsaue
PaOAKTUBHOCTH HA KUBBIE
OpraHu3Mbl

bubmuorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

95

OTKpbITHE IPOTOHA U
HeuTpoHa. M3oronsl. Anbpa-
pacnaj. DIeKTPOHHBIU U
MO3UTPOHHBIN OeTa-pacnas.
lNamma-uznydenue

Bbu6nunoreka [JOK
https://m.edsoo.ru/ff0d1162

56

OHeprus CBS3U HYKJIOHOB B
anpe. SlnepHbie peakuuu.
SInepHbIN peakTop.
[TpoGiiembl, HEepCIIEKTUBBI,
9KOJIOTMYECKUE aCIEKThI
AJIEPHON DHEPIreTUKHU

bubmoreka [IOK
https://m.edsoo.ru/ff0d1356

S7

DnemMeHTapHble YaCTULIbI.
OTKpBITHE TO3UTPOHA.
Mertoasl HAOIIOAECHUS U
perucTpanuu 31eMeHTapHbIX
yactul. Kpyruslii cton

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

Ipa-MOTHOCTH,
OCO3HAHUE
HEO00XOAMMOCTH
IpU-MEHEHUS
JIOCTHKECHUI
COBPEMEHHOMN
HaYyKH,
CTPYKTYpPUPOBAHHUS
uH-(popmanuu u
BEIJICTIC-HUS
[JIAaBHOTO; CTPEM-
JIEHUs BBIOMpATh
pa-uMOHAJIbHbIA
yTh Pe-IICHUS
3a7a4M, o0ora-IaeT
MIpe/ICTaBJICHUS
YUEHUKOB 00 OKpY-
JKAroLIEN
JIEUCTBUTENB-HOCTH



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

«DyH/1aMeHTaJIbHbIE
B3auMoJercTBUI. EMUHCTBO
bu3NYeCKOr KapTHHBI MUPa»

58

Bun 3Bé3aH0r0 HebAa.
Co3Be3nus, sipkue 3BE3/bI,
IUIAHETHI, UX BUIUMOE
nemxkenne. ComHeuHas
CHCTEMa

http://school-

collection.edu.ru

59

Comurte. Conneunas
AKTUBHOCTL. MIcTOYHUK
sHeprun CoHIa U 3BE3]

http://school-
collection.edu.ru

60

3BE34b1, X OCHOBHEIC
XapaKTePUCTUKU. 3BE3/bI
rJIaBHOU
IMOCJICA0BATEILHOCTH.
BuyTrpenHnee ctpoeHue 3BE3].
CoBpeMeHHBbIE TPECTaBIECHUS
0 MPOUCXOXKJACHUHU U
sposrroii COJTHIIA U 3BE3]

http://school-
collection.edu.ru

61

Mneunsi I1yTe — Hama
l'amaktuka. Ilonoxenue u
nemwxkenne CoyHIa B
I'amaktuke. ['amakTuku.
YepHbie ObIPHI B A1pax
rajJaKTUK

http://school-
collection.edu.ru

62

Bcenennas. Paz6eranue
ranaktuk. Teopusa bonbiioro
B3pbIBa. PenmkToBOE
u3llydeHue. MerarajgakTiuka

http://school-
collection.edu.ru

Croco0cTByeT
HHTEII-
JICKTYaJIbHOMY
pa3BU-THIO,
JUcKyccuu, Oece-
J1a, IPOCMOTP
BHJIEO,
dbopMupoBaHUe
OCHOB

9KOJIOTHY ECKOM
I'pa-MOTHOCTH,
OCO3HaAHHE
HEOOXOIUMOCTH
IPU-MCHEHUS
NOCTIKEHUN
COBpPEMEHHOI
HayKH,
CTPYKTYPUPOBAHUS
UH-POPMALIIH
BBIZIENIE-HUSA
IJIABHOTO; CTPEM-
JICHHS BIOMpATH
pa-LMOHATbHBIN
MyTh pe-IIeHUs
3a7a4M, 00ora-IaeT
MIPECTABIICHUS



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Hepemennsie npoOiembl

http://school-

YUEHUKOB 00 OKpY-

63 i .
aCTPOHOMUH collection.edu.ru KAIOICH
JIEHCTBUTEIB-HOCTH
KoHuTtponkHas pa6ota http://school
64 «DIIEMEHTHI ACTPOHOMHUH U "
collection.edu.ru
acTpo(U3UKN»
O6o6maromuit ypok. Pomb CIOCOOCTBYET
(GU3MKH U aCTPOHOMUU B WHTEIT-
HKOHOMUYECKOU . JIEKTYyaJIbHOM
3 http://school- y y
65 TEXHOJIOTMYECKOi, : pa3BU-THIO,
y y collection.edu.ru
COIIMATILHON M 3TUYECKOU JTUCKyccuu, Oece-
cdepax neareabHOCTH Ja, IPOCMOTP
YeoBeKa BU/IEO,
O6o0mraromuii ypok. Pons u opmupoBaHue
66 MeCTO (PU3UKH U aCTPOHOMUU OCHOB
B COBPEMEHHOW Hay4HOU 9KOJIOTH1E€CKOU
KapTHUHE MUpa I'pa-MOTHOCTH,
O60o6maronmii ypok. Pois OCOSHAHHC
(bu3NYECKON TEOpHH B HEOOX0MMOCTH
67 (bopmMHpoOBaHUU HpH'MeHeHHV’I
IpeACcTaBIeHUN 0 pr3nUecKoit AOCTIDKCHHH
KAPTHHE MHDA COBpEMEHHOU
HayKH,
CTPYKTYpUPOBAHUS
O6o06maromuii ypok. Mecro uH-bopMAITHH U
¢bu3nYecKoii KapTHHBI MUPA B BbIIe/e-HHS
68 o011eM psIly COBPEMEHHBIX

CCTCCTBCHHO-HAYYHBIX
MPEACTABICHUHN O IPUPOE

[JIABHOTO; CTPEM-
JICHHS BBIOMpATh
pa-lIMOHATBLHBII
MyTh pe-IIeHUs



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3aa4u, obora-maer
MpeICTaBICHUS
YUEHUKOB 00 OKpY-
JKaroIen

e CTBUTEIH-HOCTH

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» ®usuka, 10 kmace/ Mskumies I'.41., byxoenes b.b., Corckuii H.H. mox
penakumeit [lapdentseBoit H.A., AkiinonepHoe o0miectBo «M3maTenbcTBO
«IIpocBenieHue»

» ®usuka, 11 knace/ Msikumes I'.J1., Byxosnes b.b., Yapyrun B.M. non
penakiueit [lappentreBoit H.A., Akninoneprnoe obmiectBo «M3maTenscTBo

((HpOCBGHICHI/Ie»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
I'.H.Cremanosa "C6opHuk 3a1a4 1o ¢usuke ais 9-11 kmaccor", Mocksa,
[Ipocsemenue, 1996

M.E.Tynpunnckuii "KauectBeHHble 3a1auu no ¢usuke", Mocka,

IIpocsemenue, 1972

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
http://school-collection.edu.ru/catalog/rubr/8blae4d4-9f25-c597-c8de-
a3f2e677f59b/118892/?
https://infourok.ru/sbornik-laboratornyh-rabot-po-fizike-dlya-10-klassa-
6729455.html

https://lesson.academy-content.myschool.edu.ru/03/10

https://fiz.1sept.ru/
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