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HOACHUTEJIBHASA 3AIIMCKA

[IporpamMmma 1o ¢us3uke 0a30BOr0 YpOBHS Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHusl pazpaboTaHa Ha OCHOBE IMOJOXKEHUN M TPEOOBAHUI K pe3ylibTaTam
OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM TpOrpaMmbl, mpeacraBieHHbix B OI'OC
COO, a Ttakxe c yuérom (enepanbHOl paboueld MporpaMMbl BOCIHTAHHUS U
KOHIICTIIIMM TpenoAaBaHus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
Opra’u3anusax Pocculickon denepauny, peaNn3yIOIIUX OCHOBHBIE
o0Opa3oBaTesbHbIE POTPaAMMBI.

ConepkaHue TmporpaMMbl 1O (PU3MKE HampaBiIeHO Ha (opMuUpoOBaHUE
€CTEeCTBEHHO-HAyYHOM KapTUHBI Mwupa oOydaromuxcs 10-11 kmaccoB mipu
oOyueHuu ux ¢u3nke Ha 6A30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IESTEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM W METaNpeIMETHBIM pE3yJIbTaTaM
oOydeHHMs, a TaKkK€ YYHMTHIBAET HEOOXOJUMOCTh peaU3alrd MEKIPEAMETHBIX
CBsi3e (U3MKM C €CTECTBEHHO-HAyYHbIMH Y4eOHbIMHM mpenMeramu. B Hel
OTIPEAEIIAIOTCS OCHOBHBIE LEIM M3Y4EeHHs] (PU3UKU HA YPOBHE CPEAHEro OOLIEro
00pa3oBaHus, IJIAHUPYEMbIE PE3YJIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTanpeIMeTHbIE, TPeIMETHbIE (Ha 0a30BOM YpOBHE).

[Iporpamma o gpu3MKe BKIIOYAET:

e IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKU Ha 6a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI 110 TOaM 00y4YEeHHUS;

e cozaepxaHue yueOHoro npeaMera «duzukay mo rogam o0ydeHus.

®du3rka Kak Hayka O HamOoJjiee OONIMX 3aKOHaX NPUPOAbI, BBICTYyHas B
KayecTBe y4yeOHOro mpeaMera B IIKOJIe, BHOCUT CYLIECTBEHHbBIN BKJIAJ B CUCTEMY
3HaHuU 00 okpyxatoriem mupe. LIkoapHBIN Kype PU3NKH — CUCTEMOOOPa3yoIuit
JUTSL €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY (PU3HMUECKUE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBICHUN, H3y4yaeMbIX XUMHEH, OHOJOTHEH,
dbuzmdeckor reorpadueit UM actpoHomuei. lcmonb3oBaHME W aKTHBHOE
OpUMeHeHue (U3WYECKUX 3HAHWM  ompedenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIIOTM B cQepe HSHEPreTuKd, TPaHCIOpPTa, OCBOCHHUS
KOCMOCQ, IIOJIyYEHHsI HOBBIX MAaTEpHUAJIOB C 3aJaHHBIMU CBOWCTBAMU M JIPYIHX.
N3ydyenue QU3MKM BHOCHUT OCHOBHOM BKJIJ B (POPMUPOBAHUE €CTECTBEHHO-
Hay4yHOW KapTHHBI MHpa OOydaroluxcs, B (OPMHpPOBAHHE YMEHHH MNPUMEHSThH
HAY4YHBI METO]I MO3HAHUS NP BHITIOJTHEHUU UMH Y4EOHBIX UCCIIEI0BAHUN.



B ocHOBy kypca ¢u3HMKK 11 YPOBHS CpelHero oOuiero oOpa3oBaHUs
MOJIOKEH PAJ HWJEH, KOTOpPbIE MOYKHO pacCMaTpuBaTh KaK HPUHUUIIBI €ro
MTOCTPOCHUSI.

Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl KypC SIBISIETCS JIOTHUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHasl U3 BCEX pas3/ieiioB (PU3MKH, BKIIOUAET KaK
BOMPOCHI KJTACCHUECKOM, TaK M COBPEMEHHOMN (U3UKH.

Hoes cenepanuzayuu. B COOTBETCTBHUM C HeW MmaTepuan Kypca (GU3UKU
o0beAMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE W
noJe.

Hoes eymanumapuzayuu. E€ peanuzaunus MNpeANosaraeT HCMIOIb30BaHUE
T'YMaHUTApHOTO TMOTEHIHANA (PU3MYECKOM HAYKH, OCMBICIICHUE CBSI3U DPa3BUTHUS
buzuku ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJOTHYECKUMU TTPOOIEMaAMH.

Hoess npuxnaomoii  umanpasenennocmu. Kypc Gu3uku mpeanosaraer
3HAKOMCTBO C HIMPOKUM KPYIrOM TEXHUYECKUX U TEXHOJOTUYECKUX MPUIIOKCHUMN
W3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skronocuzayuu peanu3yercs: TOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpaHUsI, TMOCBSIIEHHBIX HJKOJOTMYECKUM TMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHBI C Pa3BUTUEM TEXHUKU M TEXHOJOTHH, a TakKe OOCYXKICHUS
po0JIeM paloOHaILHOTO MPUPOIOIIOIL30BaAHUS U IKOJIOTMYECKONU 0€30MacHOCTH.

Crep)XKHEBBIMH dJIEMEHTaMU Kypca (U3MKKM Ha YpPOBHE CPEIHEro OoOIIero
oOpa3oBaHus sBIsOTCA Guznueckue Teopuu ((popmMupoBaHHE MPEACTABICHUA O
CTPYKTYype MOCTpOeHUsI (PU3nUecKoil Teopuu, posid (pyHIaMEeHTaIbHBIX 3aKOHOB U
OPUHIUAIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJe, TIpaHHIlAX
NPUMEHUMOCTH TEOPHM, JUIsi OMHCAaHWUS ECTECTBEHHO-HAYYHBIX SIBICHUN W
MIPOLIECCOB).

CHCTeMHO-IEITeIbHOCTHRIN MOAX0 B Kypce (PU3MKH peau3yeTcs MPexKIe
BCEro 3a CUET OpPraHu3aluy SKCIEPUMEHTAIBHON AESTEIbHOCTH 00Yy4arouIuXcsl.
Jlnst  6a3oBoro ypoBHS Kypca (U3MKH — OTO WCIOJIb30BAHHE CHCTEMBI
(GpOHTANIBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB U JAOOpPATOPHBIX padoT,
KOTOpBIE B TIporpamMme mo (u3nke OObETUHEHBI B OONIUH CIUCOK yYEHUYECKHUX
MpaKTUYECKUX padoT. BhijeneHne B yKa3aHHOM IepedyHe JTa0OpaTOpHBIX padoT,
NPOBOJMMBIX JUJII KOHTPOJSL M OLUEHKH, OCYHIECTBIISIETCS Yy4aCTHUKaMU
0o0pa3oBaTeIbHOTO TMpolecca HCXOAsd U3 OCOOCHHOCTEW IJIAaHUPOBAaHUS U
ocHamieHus: kaOwHera ¢usuku. Ilpm 3TOoM oOecreunBaeTcs  OBJIAJICHHUE
00YyYaromUMUCd YMEHUSIMU TPOBOJAUTH KOCBEHHBIE H3MEPECHUS, MCCIICIOBAHUS
3aBUCUMOCTEH (DU3UYECKUX BEIUYUMH M TIOCTAHOBKY OMBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.



bonbiioe BHHMaHUE yAENSETCS PEHICHUI0 PAcYETHBIX W KaueCTBEHHBIX
3anad. [Ipu 3TOM A pacu€THBIX 3a]la4 MPUOPUTETOM SIBIISIOTCS 3a/Ja4d C SIBHO
3aJJaHHON (PU3UYECKON MOJIENBIO, MO3BOJISIOIINE PUMEHSITh U3YUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszjeia Kypca, TaKk U HHTETPUPYS 3HAHUS W3
pa3HbIX pasaenoB. [ KadeCTBEHHBIX 33]a4 MPHUOPUTETOM SIBISIIOTCS 3a/JaHUS Ha
O00BsICHEHHE TPOTEKaHMWsI (PU3NYECKUX SBICHUW M TMPOIIECCOB B OKPYKAOIICH
KU3HU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHTYalluH MPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpedoBanusamu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOecreyeHu0 ydeOHoro mpoiiecca 0a30BBIM ypOBEHb Kypca
(Gu3MKK1 Ha YpOBHE CPEIHEro O0IIero 00pa30BaHus JOKEH U3y4aThCsl B YCIOBHSIX
MPEIMETHOTO0 KaOWHeTa (PM3UKU WM B YCIOBUSX HMHTETPHUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kaOuHere (Qu3uMku AOHKHO OBITH
HeoOXxoauMoe JiabopaTopHOe OOOPYIOBAHWE [l BBINOJHEHUS YKa3aHHBIX B
nporpaMMme 1no (pu3uke y4eHUYECKUX MPAKTUYECKUX PAOOT U JEMOHCTPAIMOHHOE
000OpyI0BaHHUE.

JleMoHCTpaliuoHHOe 00opyaoBaHue (HOPMUPYETCS B  COOTBETCTBHH C
OPUHIIMTIOM MUHUMAJIbHOM JOCTATOYHOCTH U  OOECIIEYMBACT IOCTaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (DU3UKE KIIFOYEBBIX JIEMOHCTPAIMA IS
UCCIICIOBAHUS  U3Y4YaeMbIX SBJICHHUM U  TPOIECCOB, OMIUPUUECKUX U
(GyHIaMEHTATLHBIX 3aKOHOB, MX TEXHHYECKUX MPUMEHEHUH.

JlabopatopHoe 00OpymOBaHWE HJisi YYEHUYECKUX TMPAKTUUYECKUX padoT
dbopMupyercst B BUAEC TEMAaTHYECKUX KOMILJIEKTOB M OOECIEeYMBAETCs B pacuére
OHOTO KOMIUIEKTa Ha JBYX OOy4arommxcs. TeMaTHudecKue KOMIUICKTHI
nabopatopHoro 00OpYyIOBaHUS JODKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX M IHM(POBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPUTEIIHLHBIX CUCTEM B BUIE ITU(DPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH LIETISIMU U3y4eHUS! GU3MKH B 00111eM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMJICHHMS OOYy4YaloOIIMUXCd K HAYYHOMY
W3YYCHUIO TPUPOJBI, PAa3BUTHE WX HWHTEIUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e Pa3BUTHE MPEICTaBICHUI O HAYYHOM METO/E MO3HaHU U (POPMUPOBAHHE
MCCIIEZIOBATEIHCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmupoBaHHEe HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTara HU3YYCHHS
OCHOB CTPOSHHUS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH,

e (QopmupoBanne ymeHUW OOBSACHATH SBICHUA C HUCIHOJB30BAaHUEM
bu3HYEeCKUX 3HAHUHN M HAyIHBIX JOKA3aTEIbCTB,;

e (opmupoBaHme TpeACTaBACHUN O poird (PU3WUKH IS Pa3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHIA.



JlocTrmxkeHnre 3THX Iieied obecreurBaeTcs PEIICHHEM CICAYIOIUX 3a/1ad B
mpoliecce U3ydeHus Kypca (PU3UKY Ha YPOBHE CPEAHET0 00IIIero 0opa3oBaHus:

npuoOpeTeHne CUCTEMBl  3HAHUU 00 o0mux  puznuecKkux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUsIX, BKJIFOYAs MEXaHUKY,
MOJIEKYJSIPHYIO  (DU3HUKY, DJJIEKTPOAMHAMHUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTHI aCTPODU3UKH;

dbopMupoBaHUE YMEHUH MNPUMEHATh TEOPETHUUECKHE 3HAHUSA IS
OoOBbsiCHEHUA (U3UYECKUX SBICHUM B TPUPOJAE M JJS MPUHATHUSA
MPAKTUYECKUX PELIEHUN B IOBCEAHEBHOM KU3HU,

OCBOCHHE CIIOCOOOB pEIICHUS pa3IWYHBIX 3aJad C SBHO 3aJaHHOU
busnyeckoil MoOJENbIO, 3a7ad, MOJPa3yMEBAIOIIUX CAMOCTOSITEILHOE
co3JlaHue (PU3NYECKON MOJIETH, aJIeKBaTHOM YCIOBUSM 3a/1a4H;
NOHUMaHUE (U3MUYECKMX OCHOB W TNPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MIPOLECCOB, X BIUSHUS HA OKPYKAIOLIYIO
cpeny;

OBJIAZICHUE METOJaMH CaMOCTOSITEIbHOIO IUIAHMPOBAHUSA W TIPOBEIACHUS
(U3HYECKUX SKCIEPUMEHTOB, aHaJIM3a M HMHTEpPOpETalru HH(POpMaLUH,
OIPEAEIICHUS] JTOCTOBEPHOCTH MOJIYYEHHOI'O PE3YNbTaTa;

CO3/IaHHE€ YCJIOBUH I Pa3BUTHUS YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU JIEATEIBbHOCTH.

Ha wusydyenue ¢usuku (0a30BbII ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus orBoauTcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEINIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennmaraemserii B mporpamMme 10 (DU3UKE TEPEUYCHb JAa0OPATOPHBIX M
MPAKTUYECKUX paboOT SBISETCA PEKOMEHJOBAaHHBIM, YYHUTENb JeaeT BHIOOD
IIPOBEJICHUST JTA0OPATOPHBIX pPabOT W ONBITOB C YYETOM HWHIWBHIYabHBIX
0co0EHHOCTEN 00YyJarOIIUXCS.



COJEPKXAHUE OBYYEHUA
10 KVIACC

Pa3nen 1. ®u3uka v MeTOAbI HAYYHOI O IIO3HAHUS

®u3nka — Hayka o npuponae. HaydHble MeTOABI MO3HAHUS OKPYKAIOIIETO
mupa. Poib »JKcnepuMeHTa W TEOpUM B TMPOIECCEe IO3HAHUS MPUPOJIBIL.
DKCnepUMEHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
du3MYeCKUe 3aKOHbI U TEOPUH. ['paHUIlbl TPUMEHUMOCTH (DU3NYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpPA, B MPAKTUYECKON JEATEIbHOCTHU JIIOJICH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKH.

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.
CroxeHue nepeMenieHu 1 CI0KEHUEe CKOPOCTEH.

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

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBuxkeHue. JIB)KEHME  MAaTEpUAIbHOW  TOYKHA 11O
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JIBUKEHUE CHAPSIJOB, LIEMTHBIE U PEMEHHBIE TTepeaauHn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmtonenne ABWKEHHS Tejia, OpOIIEHHOrO TOJA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenue yckopeHus CBOOOAHOTO MaieHHUs.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
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.

N3ydyenue nBuxeHus Teia, OPOIIEHHOI0 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. Tpetuil 3akoH Hpl0TOHA I MaTepUAIbHBIX TOYEK.

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

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TPeHHs CKOJIbKEHUSI U cujia TpeHus nokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS NIPU IBUKECHUU TEJA B )KUIKOCTH UJIM Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIJIBI OTHOCUTENIBHO OCH BpauieHus. Ilnedo cunbl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHECHUE: NOJIIIUITHUKH,
JBUKEHUE MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEeHHE Macc B3aUMOIEUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKCHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue nBM>KeHUS OpycKa MO0 HAKIOHHOM MIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYrOCTH, BO3HUKAIONIMX B MPYKUHE U
PE3MHOBOM 00paslie, OT UX AePopMaIlvu.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuasibHOW TOYKH (Tela), CUCTeMbl MaTepUATbHBIX TOYEK.

NMmiynbe cuiapl 1 U3MEHEHHME HMITYJIbCA Teld. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTuBHOE IBM)KECHHE.

Pabora cuiibl. MOIIHOCTD CHJTBI.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMupoBaHHOW  mpyxkuHbl.  [loTeHiManbHast dSHepruss Tejda  BOIM3HU
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 INPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KONED,
IIPY>KWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeakTruBHOE BUXKEHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYNPYroro yaapa ¢ MOMONIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha IPUMeEpE PACTSHKEHUS] PE3UHOBOIO JKI'yTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ocroebl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Auddys3usa. Xapakrep IBIKEHUS U
B3aMMOJICVCTBHSl 4YacCTHUI[ BellecTBA. MoJenn CTpPOCHUS Ta30B, KUJIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITHX Mojeleid. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TerutoBoe paBHOBecue. Temmneparypa u e€ msMepenue. lllkama Ttemmeparyp
[enscus.



Mopgens  uaeanpbHOro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYISIPHO-
KMHETHUYECKOW TEOpUM HJICATLHOTO Ta3a. AOCONMIOTHas TeMmIlepaTypa Kak Mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH [lasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. [ 'paduueckoe mnpenacTaBieHUE H3OMPOIIECCOB: H30TEpPMa, H30X0pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

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

OnpIThl 10 TUPPY3UHU KUAKOCTEN U ra30B.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEXMOJIEKYISIPHOT O
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIepaTypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTHA MEXKTY IMApaMETPaMH COCTOSIHUSL Pa3pEKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamMuKu

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusl  OAHOATOMHOIO  MWJEAJIbHOTO  rasa. Buasl  Temionepenaydw:
TEIUIOMPOBOJHOCTh, KOHBEKIIUSA, U3IIyUYCHHUE. Y IeNIbHASA TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[Tonsatue 006 anuabatHom mporecce. [lepBbIi 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamMuk. HeoOpaTuMocCTh POIIECCOB B IPUPO/IE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nerctBus TemioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUYECKHE MPOOJIEMBI TETNIOIHEPTETUKH.



TexHnueckne yCTpoWCTBA W MPAKTUUYECKOE MPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPruu Tejla MpU COBEPUICHUU pPaOOThI: BBUIET
npoOKku U3 OYTBUIKM TMOJ| JIEUCTBHEM CXATOrO BO3/yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

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

Mopenu napoBoi TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHUs, PEaKTUBHOI'O
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAS BIAXHOCTh BO3AyXa. HackleHHbId mMmap. YenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaITU3anus. Y aefbHas TerioTa miasieHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH TOJIYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCHIIIEHHBIX MApOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U MIaBjIeHUs] KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYEeCKUi 3apsan. [Ba BHAAa 3IEKTPHUYECKUX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AJIEKTPUYECKOTO 3apsia.
B3aunmopeiictBue 3apsiioB. 3akoH Kynona. TodeuHblid 3IEKTpUUECKUH 3apsil.
Onektpuueckoe rmone. Hampsoxk€HHOCTh  anekTpuyeckoro mnons. [IpuHnun



CYIEPIIO3ULINU JJEKTPUUECKUX Tosiel. JIMHUKM HanpsyKEHHOCTH 3JIEKTPUYECKOTO
HOJIS.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTEHIHAIOB. IIpOBOAHMKM M JUAJNIEKTPUKUM B DJIEKTPOCTATHYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
ANIEKTPOMETP, JJIEKTPOCTaTUYECKash 3alllUTa, 3a3eMIJICHHE HIIEKTPONPHOOpOB,
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.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJIACTHH, PACCTOSHMS MEXAY HUMU U JUAJIEKTPUYECKON MTPOHULIAEMOCTH.

DHeprus 3apsLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii oxcnepumenm, rabopamopnvle pabomuwl

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

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

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

Hanpsbxenne. 3akon OMa 111 y9acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekrpuueckoro Toka. 3akoH JDxoyms—Jlenna.  MomHOCTh
AJIEKTPUYECKOTO TOKA.

DJNEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJICHUE HCTOYHUKA TOKA.
3akod Oma i1 OJIHOM (3aMKHYTOM ) 3JIeKTprUecKoi nenu. KopoTkoe 3aMmbIKkaHueE.

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

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 2JIEKTPOHHBIX ITYYKOB.

[TorynmpOBOHUKH. CoOcTBeHHas U IpUMECHas  IPOBOAUMOCTb
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

DJIEKTPUYECKU TOK B  pacTBOpax MW  paciuiaBax  dAJIEKTPOJIHUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudyeckuii TOK B raszax. CamMoOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN JUOJ], TaIbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

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

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne dIeKTpOABWKYIIEH cuibl. KoOpoTkoe 3aMbIKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OAHOCTOPOHHSS MPOBOJUMOCTh AUO/IA.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 31€KTPOABMXKYIIEH CUJIbI MCTOYHUKA TOKA M €r0 BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyiecTBisieTcs ¢
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJOruu, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHM: SIBJICHHE, HAaydHbI (hakT, rumoresa, (pusmueckas BEIUYMHA, 3aKOH,
TEOpHsi, HAOIIOIEHNE, YIKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEIIb, U3MEPEHHE.

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

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TEMI000MEH KUBBIX OPraHU3MOB (BHUJIbI TEIUIONEPEIAUYH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B KUBOU NPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, XKUJIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAUIOB, JJIEKTPOJIMTUYECKAs IUCCOLHAALMS,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, 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 TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIULUOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuoopHI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocrossHHBIE ~ MarHuThl.  B3aumonelcTBHE  ITOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MAarHUTHBIX ToJieW. JIMHMM MarHuTHOM WHAYKUMW. KapThHa NUMHWANM MarHATHOU
MHIYKIIMH TI0JIS1 TOCTOSIHHBIX MArHUTOB.

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

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOIyJib U HaIlpaBJICHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUILIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DAIEKTpOMAarHuTHOM WHAYKUUU. [IOTOK BEKkTOpa MarHUTHOM
UHIYKIUU. OJEKTPOJABIKYINAS CHWJIA MHAYKUAH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe aneKTpruyeckoe Ione. OJIEKTPOABIKYIIAs CUjla WHIAYKIUU B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBEHHME CAaMOMHIYKLUWH. OJEKTPOABMKYIIAS  CHJIA
CaMOMHIYKIIHAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IIPUMEHEHUE: IIOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacCTUL, 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.

HccnenoBanue NeWCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pasznen S. Kone0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

Konebarenpnass  cucrema. CBOOOJIHBIE  MEXaHHWYECKHME  KOjeOaHUS.
I'apmonunueckue koneOanus. Ilepuon, vacrora, ammintyna U ¢asza KojaeOaHHil.
[IpyxvHHBIN MassTHUK. MaTreMaTU4eCKu MasiTHUK. Y PAaBHEHUE TapMOHUYECKUX
kosneOanuii. [IpeBpaienne sHeprun Mpy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UICaTbHOM KOJ€OaTeIbHOM KOHTYpe. AHAJIOTHUA MEXAYy MEXaHWUYECKUMU U
ANEKTPOMAarHUTHIMU  KosieOanusiMu. @Popmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUH B HI€ATHHOM KOJIeOaTeTbHOM KOHTYpE.

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

[lepemennblii TOK. CHHYCOMZANbHBIA IEPEMEHHBI TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIPsHKEHUS.

Tpancdopmarop. IlpousBoncTBo, nepenaya v MOTpedICHUE IEKTPUUECKOM
SHEPruu. DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJACTBE 3JIEKTpo3Hepruu. Kynprypa
MCITI0JIb30BAHUS AJEKTPOIHEPTUHU B MOBCETHEBHOM KU3HHU.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccrnenoBanue mnapaMeTrpoB KojedaTeabHOM CUCTeMbl (TPYKUHHBIA WIH
MaTEeMaTUYECKU MasiTHUK).



HabGmronenue 3aTyxarommx KojacoaHui.

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
COCIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

Mexannueckue BOJIHBI, yclioBHS pacnpocTpaHeHus. llepuon. CkopocTb
pacnipocTpaHeHuss W JJuHa BOJHBL. [lomepedyHble W MPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIOBHSI M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XKEHHUE, MPEJIOMIICHHUE, MOJApU3aIus, AUPpaKiius,
unTepdepeniius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

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

[TpyuHUMIIBI PaIMOCBA3U U TEJIEBUICHU. Paguonokamnus.

DNEeKTPOMArHUTHOE 3arpsI3HEHNE OKPYIKAOLIEH CPEbI.

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

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHECHHUE MOMEPEUHBIX U MPOO0JIbHBIX BOJH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne narepdepeHunu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Hab6mtoneHre cBsI3W TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYJIOH M
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOMCTB  DJICKTPOMArHUTHBIX  BOJIH: OTpa)KeHUe,
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 csera. CroxHblIi coctaB Oenoro cBera. LlBer.

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 JIMH3011.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

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

Hudpakuuss cBera. JudpaxkinuoHHas pemeérka. YciloBue HaOI0IeHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanuus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OMNTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu

IIpsMONMHENHOE PACHPOCTPAHEHUE, OTPAXKEHHE M IPEJIOMIIEHUE CBETA.
OnTuyeckue npuoopBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mronenue nucnepcuu cBera.

Ilonmy4yeHue criekTpa ¢ IOMOIIbIO IIPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

Habmtoienue nosnsipusaiuu cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul



M3mepeHune mokasaressi IpejIoMIICHHS CTEKIIa.
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.

DOHeprus U UMNYJIbC PEISITUBUCTCKON YaCTHUIIBI.

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

Paznen 7. KBanToBas pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®oronsl. opmyna [lnanka cBa3u sHeprun GOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.
OTtkpeiTue 1 ucciaeaopanue gpororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddexra. YpaBHenue DuHimTeiHa 1 dorodrddexra. «KpacHas rpaHuiiay

dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XUMHYECKOE JIEVCTBUE CBETA.

Texnuueckue ycTpoiicTBa M TPAKTUYECKOE IpPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®oTo3((PeKT Ha ycTaHOBKE C IUHKOBOW TIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

CBeronunoy.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopma mo paccesHHro o -4acTHII.
[Inanerapnas mogmens aroma. llocrynatel bopa. W3nydenue u morsomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CIIEKTp ypOBHEN SHEPTUM aTOMa BOJIOPOAA.

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

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenne nuHedyaThIX CIEKTPOB U3TYyUCHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

Habmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
panuoakTuBHOro wu3nydenus. CBoiictBa anbga-, Oera-, ramMMma-H3ITy4dCHHS.
BnusiHne paanoakTUBHOCTHU Ha KUBBIE OPTAHU3MBI.

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

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

DHeprus CBs3H HYKJIOHOB B siape. A nepHbie cuibl. Jledekt maccsl aapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHON PHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI IAEPHON SHEPreTUKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HaOIOICHUS ¥ PETUCTPAIIMU JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIe B3auMOACHCTBUS. EAMHCTBO (pr3ndeckoil KapTUHBI MUDA.

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

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otanbl pa3BUTUS acTpoHoMUU. [IpukinaHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3qusi, sipkue 3BE3MbI, IUIAHETHI, UX BHUIUMOE
JIBUKECHHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3M1bI, UX OCHOBHBIE XApPAKTEPUCTUKH. JHMarpamMma «CHEKTpalbHBINA KJIacc —
CBETUMOCTb». 3BE3/Ibl TJIABHOM IMOCIEAOBATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IOCJIENOBATEIIbHOCTU. BHYTpEHHEE CTpPOECHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUA O MPOUCXOXKICHUH W 3BOMouMH CoiHLA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
TaJaKTHUK.

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

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuuecxue nabarooenust

HabGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCTHOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3A1Us1 CEBEPHOrO MOJYyLIApUs U IPKUE 3BE3 B

Habmonenus B Teneckon Jlynsl, maner, Maeunoro [lyTu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOW KapTHHE MUpPA, POJIb (PU3NYECKON Teopuun
B (opmMupoBaHUM MPEACTAaBICHUM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBisieTCs ¢
y4€TOM COJIEp)KaTEIbHBIX MEXKIPEIMETHBIX CBSI3€H € KypcaMHU MaTEeMaTHKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoscnpeomemuvie nonsimusi, CBSI3aHHBIC C W3YYEHHEM METOJIOB HAYyYHOTO
MO3HAHUS: SIBJICHWE, HAaydHbIH (akT, rumoresa, (Qu3ndeckas BEIMYWHA, 3aKOH,
Teopusl, HAOTIOACHNE, SKCTIEPUMEHT, MOJICITMPOBAHUE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: pEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKIHUH HA OCH KOOPAMHAT, CIIO)KEHUE BEKTOPOB,
MIPOM3BOMHBIC DJEMEHTAPHBIX (YHKIHMA, TPU3HAKA TOMO0OUMS TPEYroJIbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBW)KEHHUSI B )KUBOW MPUPOJIEC, ONITUYECKUE SIBIICHUS B KHUBOU MPUPOJE, NCHCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
TEJI, MEXaHW3Mbl OOpa30BaHUSl KPUCTAUIMYECKON PpEIIETKU, CHEKTpaTbHbIN
aHaIu3.



leocpachus:  marHuTHBIE TONOCA 3€MJIM, 3ajJie’kKd  MAarHUTHBIX DY,
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 amnmapar, BOJIOKOHHAs OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenune yuyebHoro mpeamera «@Pu3nka» Ha YpPOBHE CpPEIHEro OOIIETO
oOpa3oBanus (6a30BbI YPOBEHb) TOKHO O0ECIEUUTh JOCTHKEHHUE CIIEAYIOIINX
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Dusnka» T0mKHBI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
chopMUPOBAaHHON BHYTpPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIUPEHHUE >KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIUTATEIILHOW JAEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTD I'PAXKAAHCKON MO3UIIUHA O0YUAIOIIEroCs KaK akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOI0 00IIECTBA;

NPUHATUHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKHX T'YMAHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHu3alluu;

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

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JESATEITbHOCTH;

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-HPABCTBEHHOT 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHMUS;

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

OCO3HAHUE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOTO OYAYILETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS :

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



5) Tpya0BOro BOCIIMTAHUSI:

UHTEpEC K Pa3IU4HbIM cdepaM HpoPecCHOHATbHON AESTEIbHOCTH, B TOM
YHUCJIE CBSI3aHHBIM C (PU3UKOW U TEXHUKOH, YMEHHE COBEPILIATh OCO3HAHHBII 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(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJNbTYPbl, OCO3HAHHE TJI0OATBLHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

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

paclIUpEeHue OIbITa JEATEIbHOCTH HKOJIOIMYECKOW HAIpaBICHHOCTH 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 IPOIIECCE
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh UHJIMBUIYAIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUS
ba3oBbIe JJornueckue 1eMCTBUA:
CaMOCTOSITETLHO  (OopMyJIMpOBaTH W aKTyaJIM3UpoOBaTh  MpoOIiEeMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpPENCIATh LENH ACATEIIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUH UX
JIOCTHKCHHUS;
BBIABJIATH 3aKOHOMEPHOCTH W  MPOTUBOPEUMSI B  PACCMATPUBAEMBIX
(bU3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIaH PEIICHHUS MPOOJEMbI ¢ y4E€TOM aHalIM3a HMEIOIIUXCS
MaTepPUaIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJIAM, OLICHUBATh PUCKH MOCJIEICTBUN JAEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBHINOJHATH pabOTy B  YCJIOBHUSIX  pEajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT O B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MPOOJIEM.
ba3oBble ucciaenoBarelbCKue 1eMCTBUS.
BJIaJICTh HAYYHOW TEPMHUHOJOTHEHN, KIIIOUEBBIMU MOHATUSMM U METOJIAMU
(bu3nuecKon HayKu;



BJIQJICTh HABbIKAMU y4EOHO-UCCIEOBATEILCKOW U MPOEKTHOM AESITeIIbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

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

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3anady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHHs, HaXOAWUThb apryMEHThl i J0Ka3aTelbCTBa
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh U (opMymupoBaTh COOCTBEHHBIE 3aJaull B 00pa30BaTEIILHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (uU3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIE€H, IPEAJIaraTh OPUTMHAIIBHBIE MTOJIXO/Ibl U PELLICHUS;

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

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMM MOJIy4E€HUsI MHPOpPMAIMK (PU3HMUECKOT0 CONEpKAHUS U3
WUCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
NIPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIONb30BaTh  CpelcTBa  MHGPOPMAIIMOHHBIX M KOMMYHHKAI[MOHHBIX
TE€XHOJOTUN B PEUICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(pOpMaITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOIO COAEPNAHUS B Pa3IMYHBIX (opMaTax cC
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaIH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYILECTBJISTH OOILIEHUE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOU JESATEILHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyalMd W CcMAr4arhb
KOH(DJIMKTBI;



Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOKD TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW M WHJHMBUIYaJIbHOU
paboTHI;

BBIOMpaTh TEMATHUKY W METOJbl COBMECTHBIX JEHUCTBHUI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEMN Ka)KJI0T0 YJIEHA KOJUJICKTHBA;

NPUHAMATh [EJIUM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJIATH IUIAH JIEMCTBUU,
pacupenensaTh poiad ¢ y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKJaTh pPE3yJbTaThl
COBMECTHOU pabOThI;

OLIEHUBATh KAa4e€CTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMAHIbl B
OOIIMIi pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

MpelIaraTb HOBBIE TMPOEKThI, OLEHUBATH HJAEU C TMO3WMIHUA HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKOW 3HAYNMOCTH;

OCYIIECTBJIATh TMO3UTHUBHOE CTPATETUYECKOE TMOBEICHUE B Pa3IMYHbBIX
CUTYaIUsIX, TPOSBIIATH TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBepPcaAIbHbIE yUeOHbIE 1elCTBUS
Camoopranmszanmus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATEIbHYIO NIEATEIBHOCTh B 00JIACTH
(GU3MKM W acTPOHOMHH, BBISBIATH NPOOJEMBbI, CTaBUTh MU (HOPMYIHPOBATH
COOCTBEHHBIC 3aJ]a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIAH PEIICHUS] PACUETHBIX M KAaYECTBEHHBIX
3a]1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKOM paboThl C YYETOM UMEIOIIHUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U TIPEITOYTCHUM;

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM;

pacuIupATh paMK{ y4eOHOT0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JienaTh OCO3HAHHBIA BBIOOp, aprymMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 34 PEUICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBJICHUIO JPYAMIMU B 00JacTH
(U3HUKHU, TTOCTOSTHHO TIOBBITIIATH CBOM 00PAa30BaTEIbHBIN U KYIbTYPHBIH YPOBCHD.

CaMOKOHTP0J1b, SMOIHUOHAJILHbIA MHTEJLJICKT:

JIaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb,
OLICHUBATHh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJIQJICTh ~ HABBIKAMHM  TIO3HABATENHHOM  peJeKCMU  KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHUM;

UCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKH CUTYyallid, BHIOOpPAa BEPHOTO
peleHus;



YMETh OIIEHUBAaTh PHUCKU M CBOEBPEMEHHO IPUHUMATh PEUICHUs MO HX
CHUKECHUIO;

NPUHUMATh MOTHBBI W apryMEHTHl JPYTUX MpPU aHAJU3€ pPE3YJIbTATOB
NEATENbHOCTH;

MPUHUMATh ce0sl, MIOHMMAsi CBOU HEJJOCTATKHU U JIOCTOMHCTBA,

MPUHUMATh MOTHBBI W apryMEHTHl JPYTUX TPU aHAJIU3€ pPE3yJIbTaTOB
NEATENbHOCTH;

MpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLUIUOKU.

B mponecce AOCTMXKEHUS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOECHMS IPOTrPAMMBI
no ¢u3uKe IS YPOBHS CpeaHEro oO0mero oOpa3oBaHUs y OOYYarolUXcs
COBEPLIEHCTBYETCS AMOILMOHAJIbHBIN WUHTEJIEKT, Ipeanoarauui
c(OpMUPOBAHHOCTD:

CaMOCO3HaHMS, BKJIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHME, BUJIETh HAMpPAaBJICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATBHOM cepsl,
OBITh YBEPECHHBIM B ceO¢;

CaMOpEryJMPOBAHMS, BKJIIOYAIOLIEr0 CaMOKOHTPOJb, YMEHHE HPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHUE, CIOCOOHOCTh aJanTUPOBaThbCAd K
SMOLIMOHAJIHBIM U3MEHEHUSIM U MPOSBIISATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALIMH, BKIIOYAKOLIEH CTPEMIICHHE K JTOCTMIKECHHIO LIEIU U
yclexy, ONTUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOIs M3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHUE
ApYTUX, YYUTBIBaTh €ro TMpPU OCYUIECTBICHHWU OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COINIEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOLICHHUSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh UHTEPEC U pa3periaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy obydenuss B 10 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y OO YUAIOITUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KapTHHBI MHUpa, B PAa3BUTHU COBPEMEHHON TEXHUKU M
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITEILHOCTH JIFOJEH;

VUUTHIBATh TPAHUIIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MarepuaabHas TOYKa, MHEpIMadbHas cucTeMa OTcuéra, abCOM0THO TBEPIOE TEIIO,
UJICATTBHBIN ra3, MOJIEJIA CTPOCHUS Ta30B, KUAKOCTEW W TBEPIBIX TEJ, TOUYCUHBIN
AJICKTPUYECKUI 3apsi/l IPU PeIIeHUH (HU3NISCKUX 3a/1a4;

pacrno3HaBaTh (pu3MyecKue ABJICHUS (MPOLIECChl) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXAaHWKH, MOJICKYJSPHO-KMHETHUYECKOM TEOpHUU CTPOCHMS BEIIEeCTBA U



ANEKTPOAMHAMUKHU:  PaBHOMEPHOE U  PaBHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JIBUKEHUE, CBOOOJTHOE TAJCHUE TeJ, JABUKEHUE [0 OKPYXHOCTH, WHEPIHS,
B3aUMOJIeHcTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEP/BIX TeJl, U3MEHEHUE 00bEMA TeJl MIPU HATPEeBAaHUU (OXJIAXKEHUH), TEIIOBOE
paBHOBECHE, WCIApPECHHE, KOHJCHCAIWS, TUIABICHHWE, KPHUCTAJUTH3AIUs, KUIICHUE,
BJIQXKHOCTH BO3/1yXa, TOBBIIICHNE JIABJICHUA Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyzle, CBsI3b MEXKIy TMapaMeTpaMH COCTOSIHMSI Ta3a B HM30MpoIeccax,
AJICKTPHU3AIUS TN, B3aUMOJICHCTBHUE 3aPsIOB;

ONKCHIBATh MEXAaHWYECKOE IABUKEHUE, UCTOJIb3yS (U3UYECKUE BEIUYWHBI:
KOOpJIMHATa, MYyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Ccuia,
UMITYJIbC TeJla, KWHETUYeCKasi dHEePrusi, MOTCHIIMATbHAS dHEPTHs, MEXaHU4YeCKast
paboTa, MexaHW4YecKas MOIIHOCTh; NPH ONUCAHWW TPABWIBHO TPAKTOBATh
(Gu3nUecKnil CMBICT HCHOJIb3YEMbIX BEJIMYMH, WX OOO3HAUEHUS W €IMHMUIIbI,
HaxouTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3UUECKYI0 BEIIMUUHY C JAPYTUMH
BEJIMYUHAMU;

ONKCHIBATh W3YYEHHBIC TEIUIOBBIC CBOWCTBA TEJ W TEIUIOBBIC SIBIICHUSA,
UCIIONIb3ys  (U3WYECKUE BEIWYWHBI: JaBJICHHWE Tas3a, TeMIleparypa, CpPeIHsS
KMHETHYECKasi HEPrusi XaOTHUECKOrO JBUKEHUS MOJIEKYJ, CpeIHEKBaIpaTHUHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUJIOTHI, BHYTPEHHsISI JHEprus, pabora Trasa,
KO3(h(OUIIMEHT TOJIE3HOT'O JEHCTBUS TEMJIOBOIO JBUTATENS, TMPU OIMHMCAHUU
NPAaBWIBHO TPAaKTOBAaTh (PU3WYECKHA CMBICT HCIONB3YEMBIX BEIMYHUH, WX
0003HAYEHUSI W EIUHUIIBI, HaxXOAUTh (OPMYNBI, CBS3BIBAIOLIUE JAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYMHAM;

OIMMCHIBATh M3YyYCHHBIC DJIICKTPUUECKHE CBOMCTBA BEIIECTBA U JICKTPUICCKUC
sBJICHUS (TTPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMYMHBI: DJICKTPUUECKHUUN 3aps/l,
AIIEKTPHUYECKOE T0JIe, HAMPsHKEHHOCTH TOJIA, MOTSHITHAN, PA3HOCTh IMOTEHITNAJIOB;
Py OMHWCAHWHM TIPABWJILHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUS W €IWHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINC
JTAHHYIO (PU3UYECKYIO BEJIMYMHY C IPYTUMHU BEJTMYUHAMU;

aHATM3UPOBATh (PU3UUYECKHUE TPOIECCHl W SBICHUS, WCIIONB3Yysd (PU3NUECKHE
3aKOHBI M MPUHITUIIBL: 3aKOH BcemupHoro Tsarorenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXpaHEHUS MEXaHWYeCKOW DHEPIrWH, 3aKOH COXPAaHEHUS WMITYJhbCa,
MPUHITUIT  CYMEPIIO3UIINNA CHJI, TIPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0TCuéTa, MOJEKYISIPHO-KMHETHUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPEIHEH KUHETUYECKON SHEPIHH TEIUIOBOTO JABMKCHHUS MOJIEKYT C
a0COIOTHOM TeMIlepaTypoil, MEePBbIM 3aKOH TEPMOJUHAMUKHU, 3aKOH COXPaHCHMUS
AJIEKTpUYecKoro 3apsiia, 3akoH KynoHa, mpu 3TOM paziauyaTrh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKCHUE W YCIIOBHUS (TPaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;



OOBSICHATb OCHOBHBIC TPUHLMUINBI JCHCTBUS MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MAaCHOTO MCIOJIL30BAHUS B
MMOBCEIHECBHOM KU3HHU,

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJH30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ATOM
dbopMynIMpoBaTh MpoOOJEMYy/3alady W THUIOTE3y Yy4eOHOro HSKCIIEpUMEHTAa,
coOupaTh YCTaHOBKY M3 MPEIOKEHHOrO O00OpYIOBaHUS, MPOBOJUTH OIBIT H
dbopMyIMpOBaTh BHIBOJIBL;

OCYIIECTBJIATH MPSMbBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
9TOM BBIOMpATh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M MCIOJIb30BaTh HM3BECTHBIC
METO/bI OLIEHKHU ITOIPEMIHOCTEN H3MEPEHNM;

HCCIIEIOBATh  3aBUCUMOCTH  MEXAY  (PHU3WYECKUMH  BEIMYMHAMHU  C
UCIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCHpOBaTh PE3yNIbTATHl TOJYYCHHONW 3aBUCUMOCTH (DU3MUCCKUX BEIMYUH B
BUJIE TaOIUIl U TpadUKOB, JIeJaTh BBIBOJBI 110 PE3YJIbTATaM UCCIEIOBAHMUS;

coOJII0/1aTh MpaBuiia OE30MacCHOr0 TPy[a MPU MPOBEICHUHU HCCIECIOBAHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOECKTHOU
JESITENbHOCTU C HCMOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOUCTB U JTAOOPATOPHOTO
000py10BaHMUS;

pemarb pacy€THhIC 3aJauyd C SBHO 3aJaHHOW (PU3UYECKOW MOJIEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMIIBI, HA OCHOBE aHAIN3a YCIOBHS 33a4l
BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIBI,
HEOOXOUMBbIE ISl €€ pelIeHUs, MPOBOAUTH PacdyEThl M OICHUBATH PEaTbHOCTH
MOJIYYEHHOTO 3HAYEHUS (PU3HUYECKON BETUYUHBI;

peniaTh KaYeCTBEHHBIE 33]]a4M: BBICTPAUBATh JIOTUUECKU HEMPOTUBOPEUUBYIO
LEMIOYKY PACCY)KIACHUN C OMOpPOM HA HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U
busnuecKue sIBICHNS;

UCIIOJIb30BaTh ~ MPU  PEIMIEHWH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJIsl TIOMCKA, CTPYKTYPUPOBaHUS, UHTEPIIPETALINU
U TIPEJCTABICHUSI YUeOHOW U HAayYHO-TIOMYJISIPHON MHGpOpMAINK, TIOTYYSHHON U3
Pa3IMYHbIX HICTOYHUKOB, KPUTUYECKU aHATM3UPOBATh MOTy4aeMyt0 HH(POPMALIHIO;

MIPUBOJIUTH TIPUMEPHI BKJIaJa POCCUUCKHUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0 MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIO0JIb30BaTh TEOPETUUYECKUE 3HAaHUS MO (PU3UKE B TMOBCEIHEBHON >KU3HU
JUTsE o0ecriedeHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOIMCTBaMU, JIJIsl COXPAHEHUs 370POBbSl U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPENE;



paboTaTh B TpYIIE C BBINOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX PpOJIEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IJTAHUPOBATh JACATEIBHOCTh B HECTAHIAPTHBIX CUTYALHsIX, aJC€KBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbI B PEUICHHE pacCMaTpuBaeMOi MPOOJIEMBI.

K xonmy obyuenuss B 11 kiiacce mnpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh C(HOPMHUPOBAHHOCTH y OO YJaAIOLIUXCS YMEHUIA:

JEMOHCTPUPOBAaTh Ha NpUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KapTUHbI MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOW NESATEIIbHOCTH JIOJEN, LEITOCTHOCTh U €IMHCTBO
(bu3nyuecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBl TNPUMEHEHHS] H3YyYEHHBIX (U3NYECKUX MOJENEeH:
TOYEYHBIA IIEKTPUYECKUM 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, ANEpHAs
MOJIeNIb aTOMa, HYKJIIOHHAs MOJIeJIb aTOMHOIO siipa MpHU PElIeHUH (PU3NYECKUX
3az1ady;

pacrno3HaBaTh (pU3MYECKUe ABJICHUS (TPOLIECCHl) U OOBICHITH UX HA OCHOBE
3aKOHOB AJICKTPOJAMHAMHUKHU U KBAaHTOBOM (PU3UKU: DJIEKTpHUECKasi TPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MArHUTHOE IEHUCTBHUS TOKA, B3aHMMOJEVWCTBUE
MAarHuTOB, DJICKTPOMAarHUTHAasT MHAYKLIMUA, JEWCTBUE MAarHUTHOIO II0Js Ha
MPOBOAHUK C TOKOM WU JBWXKYIIMICS 3apsll, 3JEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSAMOJIMHEWHOE pAaCIpPOCTPAHEHHUE CBETa, OTPAKECHHUE, IPEIOMIICHHUE,
uHTeppepeHunsd, AUGpakuUs U TOJspuU3anus CBETa, JHCIEepCUsi CBETa,
dotornexkrpuueckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE
JIMHENYaToro CIIEKTpa aroMa BOAOpPOAA, €CTECTBEHHas M HCKYCCTBEHHAas
PaIuOaKTUBHOCTE;

OIHMCHIBaTh W3YYEHHBIE CBOMICTBA BEIIECTBA (BJEKTPUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PpA3UYHBIX  CpeA) W
ANIEKTPOMATHUTHBIC SIBICHUS (IIPOLECCHI), HCIONB3YAd (U3NYECKUE BEITMUMHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIA TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBMXKYINAA CHiia, padoTa TOKa,
WHIYKIUS MarHUTHOrO moisi, cuwia Ammnepa, cuwia JIopeHna, WHAYKTHBHOCTB
KATYIIKW, SHEPrusl JJIEKTPUUYECKOIO M MArHUTHOIO TIOJIEM, IMEPUOA M 4YacTOTa
KonebaHuii B KoinebaTedbHOM KOHTYpe, 3apsi W cujla TOKa B IPOLECcCe
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KOJeOaHWil, (OKYCHOE pacCTOsSHUE U
ONTUYECKasi CWUjla JIMH3bL, MPU OINUCAHUM MPABUIBHO TPAaKTOBAaTh (U3NUYECKUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUYECHHUS M €IHHMIIbL, YKa3bIBaTh
(GopMyJibl, CBSI3bIBAIOLIME JaHHYIO (U3MUYECKYI0 BEJIWYUMHY C JAPYTHUMH
BEJIMYMHAMMU;

ONMCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHUS W IPOLECCHI, HCIOIb3Ys
(¢u3nyeckue BEIUYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, [JMHA BOJHBI U



4acToTa CBETa, SHEPIHsl U UMIYJIbC (POTOHA, IEpUOJ MOIypacnaaa, YHEPTUs CBS3H
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
WCIIOIb3YEMbIX BEJIMYUH, UX OO0O3HAYEHUS] U EAUHUIIbI, YKa3bIBaTb (POPMYIIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3UYECKYI0 BEJIMYMHY C JpPYTMMH BeIMYHMHAMU,
BBIYHUCIIATH 3HaUeHUE (PU3NUECKOM BEJIMUHHBI,

aHAIM3UPOBATH (PU3MYECKUE TMPOIIECCHl U SIBJICHUS, WCIONb3ysd (PU3NUYECKHE
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIILHOTO U MaPaJIEIbHOIO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[oymns—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHYKIUH, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPAHEHHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHbI MPEJOMJICHUSI CBETa, ypaBHEHUE ODWHIITEHA i Porodddekra,
3aKOH COXPAaHEHHsI DHEPruH, 3aKOH COXPAHEHHUS HMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUUECKOr0 3apsA]a, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMcia, mocryiaarsl bopa,
3aKOH PaJIMOaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OO0JIACTH)
IPUMEHUMOCTH;

OTpEEIATh HAITPABJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOIO MOJIsl IPOBOJHUKA
C TOKOM, cuJjibl AMriepa u cuiibl JIopeHiia;

CTPOUTHh U OIUCBHIBATh H300pa)KCHHE, CO3/1aBAEMOE IUIOCKHUM 3€pKajioM,
TOHKOM JINH30i;

BBITIOJTHATh JKCIIEPUMEHTHI 10 HCCIENOBAHUIO (DU3UUYECKUX SIBIICHUU W
IPOLECCOB C HCHOJb30BAHUEM NPSIMBIX U KOCBEHHBIX H3MEPEHHUI: MpPH 3TOM
dbopMynIupoBaTh MpoOJEMYy/3alady W THUIOTE3y Yy4eOHOro DSKCIEpUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OO0OpYJOBaHUS, MPOBOJUTH OMBIT M
dbopMyIHpOBaTh BHIBOJIBL;

OCYIIECTBIIATH MPSMbIC U KOCBEHHBIC M3MEPECHUS] (PU3NUECKUX BEITUYUH, TPU
ATOM BBIOMpATh ONTUMAJILHBIA CIIOCOO HM3MEPEHUs] M HMCIOJIb30BaThb HM3BECTHBIC
METO/IbI OLIEHKH ITOIPEMIHOCTEN H3MEPEHNM;

UCCIIEZIOBATh 3aBUCUMOCTH (PU3MYECKHX BEIUYUH C HCIHOJIb30BAaHHEM
OpSIMBIX M3MEPEHHUM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJTYYEHHON 3aBHCUMOCTH (U3WYECKUX BEJIWYUH B BHJE TaOIUI U
rpauKoB, 1enaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIECOBAHUS;

coOJII0/1aTh MpaBwiia OE30MacHOrO TPyAa MPU MPOBEACHUU UCCIECIOBAaHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOEKTHOU
JIESITENbHOCTU C HCIOJIb30BAaHUEM H3MEPHUTENIbHBIX YCTPOWCTB U J1aOOPATOPHOTO
000pyI0BaHMUS;

pematb pacy€THBIC 3aJauyd C SBHO 3aJaHHONW (PU3UYECKOW MOJEINbIO,
UCIOJIb3Ys (PU3NYECKHE 3aKOHBI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCIIOBUA 3a7auu
BbIOMpATh (PU3MYECKYIO MOJENb, BBIAEIATh (PU3NUECKHE BEIMYUHBI U (HOPMYIIHI,



HEOOXOAUMBIE ISl €€ pelIeHUs, MPOBOAUTH PAcu€Thl M OLIEHHWBATH PEAIbHOCTD
HOJYYEHHOI'0 3HaYEHUs (PU3UYECKON BETUUHHBI;

pelIaTh KAYeCTBEHHBIE 33/Ja4M: BHICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LENOYKY PAaCCYXICHHI C ONOpOM HAa HM3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTU H
dbuznYecKue sIBJICHUS,

UCHOJb30BaTh  MpPH  pPEIIEHMH  y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPUPOBaHUSI, UHTEPIPETALIH
U TIpe/ICTaBlIeHUsl Y4eOHON M HAay4yHO-TIOMYJISIPHOW MH(POpPMAIMHU, MMOTYYEHHON U3
Pa3UYHBIX HICTOYHUKOB, KPUTHUECKH aHATU3UPOBATH MOJy4aeMyr0 HHPOPMAIHUIO;

OOBSICHATh MPUHUUIIBI JEHCTBUA MAaIIUH, NPUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyarh YCIOBHUS MX O€30MaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HH;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE NPOLIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN XU3HU
Ul obecnieueHus: 0€30MacHOCTU MpU OOpalIeHUuH ¢ TpUOOpaMHu U TEXHUYECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3J0POBbSI U COOJIIOJEHUS HOPM 3KOJIOTHYECKOrO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTath B TIpyNIe C BBINOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TpYMIbl, PAIUMOHAIBLHO paCIpeAesITh OO0SI3aHHOCTH H
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLIEHUBATh
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PELUICHHE paccMaTpruBaeMoil mpoOIeMbl.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NporpaMmMsl 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 5
AHeMaTIa https://m.edso0.ru/7f41bf72
bu6moreka [JOK
2.2 7
Auriamika https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https:/m.edsoo.ru/7fALBET2
Htoro no pazgeny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
3.2 OCHOBEI TEPMOARHAMHKH 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
Paznen 4. JIEKTPOAMHAMUKA
bu6moreka [JOK
41 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KVIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Kontpoasbnsbie | 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
MexaHH4eCcKHe U 3JIEKTPOMarHUTHbIC 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
OTHOCHUTEIHHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJ1eMEHTHI KBAHTOBOH OIITUKU 6 Eubmorexa HOK
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;I[?;;I;T:gsaogrcjlf £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0m1ato1iee NOBTOpeHUE 4 ngj;:::g:ogzﬁ £41697c
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 KIIACC
KosnuecTrBo 4yacoB DJIeKTPOHHbBIE
] T | BbI
J:;H Tema ypoxa Beero Konrtpoasbnbie | IlpakTudeckue i[:y'?ennﬂ Sﬁgaizna:enbnble
padoThI padoThI pecypent
®duzrKa — HayKa o0 IPUpoIe.
1 Hayunpie MCT(}),,HBI nofoHIfﬂ 1 bubmioreia LIOK
https://m.edsoo.ru/ff0c32e2
OKpY’KaloIlero Mupa
Pouib u MecTo Qu3uku B

5 (dhopMUPOBAHUU COBPEMEHHOM 1 bubmotexa [JOK
Hay4YHOH KapTUHBI MHUPA, B https://m.edso0.ru/ff0c33e6
MIPAKTUYECKOMN eI TEIIBHOCTH JIFOCH
MexaHn4ecKoe JIBHKECHHE.

3 OTHOCUTEIIBHOCTh MEXaHUUYECKOTO 1 bu6moreka [JOK
nBwkenus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpSIMOJIMHENHOE 1 bubmmoreka [IOK
JBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIMHENHOE 1 bubmmorexa LIOK
JIBYDKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOomHOE azicHue. Y CKOpeHHue 1 bubmoteka [JOK
CBOOOIHOIr 0 NajgcHus https://m.edsoo.ru/ff0c39cc
KpuBonunHeiiHoe 1BHKEHHE.

7 JBrKeHrne MaTepuabHON TOYKH 1O 1 bubmioreia LTOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHimn otHocuTenbHOCTH [ amuies. 1 bubmmorexa LIOK



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

NuepuuaiibHble CUCTEMBI OTCUETA.
[TepBeiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuina. [TpuHiun

bu6moreka [JOK

o cyneposHuit cii. Brop OHVSaKOH https://m.edsoo.ru/ff0c3be8
HproToHa 11 MaTepruanbHON TOUKH

10 Tpernii 3akoH HeroToHa U151 bubmmoteka LIOK
MaTepHAJIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUpHOro TaroreHus. Cuina

11 TsoKecTu. [lepBas kocMuueckas bubmorexa [JOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuuta ynpyroctu. 3akoH ['yka. Bec bubmotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpeuns. Kospdunuenr tpenus.

13 Cuna CinOTHBHeI;pH(I; npu ,[[BI/I)I:CG‘,HI/II/I bubmorexa [TOK

https://m.edso0.ru/ff0c3f76
TeJa B )KUJIKOCTU UJU Tra3e
[TocTynarensHOE U BpamaTeabHOe

14 JIBIDKEHUE a0COIIOTHO TBEPOTO TENa. bu6mmoreka [JOK
MowmenT cuiibl. [1neqo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECUS TBEPAOro Tena
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMbI MaTEpUAIbHBIX TOYEK. bubmuorexa [JOK
Nmnynbc cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUKEHUE
PaGoTa 1 MOIITHOCTB CHUJIBI.

16 Kunernueckas 3Heprus MaTepuaibHON bubmuoreka LIOK
Touku. Teopema 06 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETHY €CKOW dHEPTUH

17 [TorennuanbHast IHEPrUs. bubmioreka [IOK



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

[ToreHmnMabHAS SHEPTUS YIIPYTO

e OpPMUPOBAHHON TIPY)KUHBI.
[TorentmanbHas SHEPrUs TeNa BOIMU3H
MOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHbIE U HENOTEHIIUATbHBIE
cuiibl. CBs3b paboThI
HEMOTEHIIMAJIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHUYECKOH
SHEpPrun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopnas pabora
«MccnenoBanue cBsi3u pabOTHI CUIIBI €
M3MEHEHHEM MEXaHN4eCKOM OHCPIrun
TeJa Ha MPUMEpEe pacTsKEHUs
PE3UHOBOIO XKI'yTa»

20

KonrtponsHas paborta mo reme
«Kunematuka. /{lunamuka. 3aKOHbI
COXpPAaHEHUSI B MEXAHUKE

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPHO-
KUHETUYECKOW Teopun. bpoyHOBCKOE
neuxenue. Juddysus

bubmioreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBUKEHUS U

B3aMMOCH CTBUS YaCTHI] BEIIECTBA.
Moaenu cTpoeHus Ta30B, KUJIKOCTEH
U TBEPABIX TEN

23

Macca monekyn. KonnuectBo
BemiectBa. [locrossHHas ABoraapo

24

TermmoBoe paBHoBecue. Temmeparypa
u e€ usmepenue. [llkana remneparyp



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

Henscus

HUneanvubiii ras B MKT. OcHoBHOE

bu6moreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOGcomnroTHas TeMIiepaTypa Kak Mepa

26 CpelHEN KMHETUYECKON SHEepruu bu6mmoreka [JOK
JIBUKECHUS MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneitpona

27 3akoH [lampToHa. ['a30BbIE 3aKOHBI
JlaboparopHas pabora

28 «HMccnenoBanre 3aBUCUMOCTH MEXKY
napaMeTpaMy COCTOSTHUS
pa3pexeHHOro ra3a»

29 N3onporecchl B Ui€albHOM ra3e U ux bu6moreka [JOK
rpaduueckoe MpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpenHss sHeprus
TEPMOJIMHAMHYECKOU CUCTEMBI U

30 cnocoOwI €€ n3meHenus. Komuuectro bubmotexa [JOK
TEMJIOTHI ¥ paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPrUs OJIHOATOMHOTO U/1€aIbHOTO
rasa

31 Bunb! Termonepenaun bubmmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY nenbHas TENI0EMKOCTD BEIECTBA.
32 KosmdecTBo TemoTsl mpu bubmmorexa [IOK
. https://m.edsoo.ru/ff0c5c36
Teronepenade. AauadaTHbIN Ipolecce

33 [TepBblit 3aKOH TEPMOJIMHAMUKH U €TO bubmorexa [IOK
MIPUMEHEHHUE K U30IpoIieccaM https://m.edsoo.ru/ffOc5efc

34 HeobpatuMocTs mporieccoB B bubmotexa [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

npupoae. Bropoil 3akon
TCPMOANHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpunuun aeiictBus u KITJ[ TernnoBoii

bu6moreka [JOK

35 MaIlMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ]
37 DKonoruueckue npoodaeMbl
TETJIOAHEPT eTUKH
38 O6o0maromuit ypok «MouekymnsipHas bubmuorexa [JOK
¢u3nka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonrtponsHas pabota no teme
39 «Monekymsipaas puszuka. OCHOBBI bubmorexa [JOK
yHp ’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [TapooOpa3oBaHue U KOH/I€H ALK bubmuorexa IIOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGCONIOTHAS ¥ OTHOCUTEIIbHAS
41 BJIAXKHOCTbH BO3yXa. HachilmeHHbIH bubmorexa [TOK
Ay B https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucranamueckue u
42 amop(dHbIe Tena. AHU30TPOIHS bubmotexa [JOK
CBOMCTB KpUCTAJLIOB. XKuakue https://m.edsoo.ru/ff0c65f0
KkpucTaiuibl. COBpeMEHHBIE MAaTEPHAITBI
[InaBrieHue U KpuCTAITU3ALUA.
43 VYaenbHas TEIIOTa IIaBICHHUS bu6amorexa [IOK
A ’ https://m.edsoo.ru/ff0c6708
CyOmumanust
bu6mmoreka [JOK
44 % 0
PABHCHHC TELIOBOTo batarca https://m.edsoo.ru/ff0c6820
45 DneKTpu3aus Tea. IIEeKTPUY eCKUM bubmoteka IJOK

3apsan. [IBa BU1a 31EeKTpUYECKUX

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

3apsiIoB

[IpoBOAHUKY, TUBIIEKTPUKHU U

bu6moreka [JOK

46 IIOJIYIIPOBOIHUKU. 3aKOH COXPaHEHUS
yHpoBOL p https://m.edsoo.ru/ff0c6bcc
AIEKTPUYECKOT 0 3apsia
B3aumoneiictBue 3apsaoB. 3aKoH
47 Kynona. ToueuHBIN 31eKTpHYECKUN bubmorera HOK
Y ’ P https://m.edsoo.ru/ff0c6ced
3apsi
Hanpsik€HHOCTD 31€KTPUYECKOTO
48 nonst. [TpuHOMn cyneprno3unuu bubmmorexa [IOK
ANEKTPUYECKUX mosier. JInuuu https://m.edsoo.ru/ff0c6df2
HANPSIAKEHHOCTHU
PaGoTa cuit anekTpocTaTHYecKoro
49 noid. ITorernuan. Pa3znocts bubmorexa HOK
) ) https://m.edsoo.ru/ff0c6f00
[IOTEHIIHAJIOB
IIpoBOOHUKY U OUDJIEKTPHUKHU B
50 3JIpeKT OCTaTHYECKOM nolee buGmrorexa ITOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpoOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexkTpoéMKocTh. KoHnmeHncaro
p A p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTD MJIOCKOTO
52 KOHJIeHCcaTopa. DHEPrus 3apsHKEHHOr 0 bubmrorexa ITOK
pa- p p https://m.edso0.ru/ff0c72c0
KOHJIEHCaTopa
53 JlabopaTopnas pabora "M3mepenue
ANEKTPOEMKOCTH KOHeHcaTopa"
[TpuHuMn AECTBUS U IPUMEHEHU €
54 KOH/IEHCAaTOPOB, KOMUPOBAJIHHOI0

ammapara, CTpyHHOro mpHHTEpa.
DnexTpocTaTuyeckas 3aluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
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3azeMIiIeHHE DIIEKTPOIPUOOPOB

55

DNEeKTPUUYECKUH TOK, YCIOBUS €r0
cymiectBoBaHuA. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsxenue.
Conpotusinenune. 3akoH Oma st
ydacTka [enu

56

ITocnenoBartenbHOE, MapaiesbHOE,
CMEIIaHHOE COeINHEHUE
poBOAHUKOB. JIabopaTopHas pabota
«M3y4eHne cMeIIaHHOro0 COeAMHEHUSI
pE3UCTOPOB»

0.5

bubmioreka [IOK
https://m.edsoo.ru/ff0c74f0

57

PaGoTa 1 MOITHOCTP 3JIEKTPUYECKOTO
ToKa. 3akoH J>xoymsa-Jlenna

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /1715 MOJTHOMU (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlabopatopHas pabota
«M13mepenne D/]C ncrounuka Toka u
ero BHYTPEHHET 0 COMPOTUBIICHUS»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAsI TPOBOAUMOCTH TBEPIBIX
METAaJJIOB. 3aBUCUMOCTH
COIIPOTHBJICHUSI METAJIIIOB OT
TemnepaTypbl. CBepXIpOBOIUMOCTh

60

DIIEKTPUYECKUN TOK B BAKyyMe.
CBoliCcTBa 2JIEKTPOHHBIX ITyYKOB

61

[TonynpoBOHUKHU, KX COOCTBEHHAS U
npuMecHasi IpoBoauMocTh. CBolcTBa
p—n-nepexona. [lomynpoBoJHIUKOBEIE
npuOoOpbI

bu6moreka [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

DIIEKTPUYECKUN TOK B paCTBOPAX U

62 pacriaBax 3JIeKTPOJIUTOB. 1 bubmotexa [JOK
DIEeKTPOTUTUYECKAS U CCOITUAITHS. https://m.edsoo.ru/ff0c82ba
DneKTpoIu3
DJIEKTPUYECKUM TOK B raszax.

63 CamocTosITenbHBIN U 1 bubmotexa [JOK
HECaMOCTOATENbHBIN pa3psan. MoaHus. https://m.edsoo.ru/ff0c84ae
IInazma
DnexTpuyeckue npudopsl u

64 YCTPOMCTBA U UX IPAKTHYECKOE 1 bubmmoreka LIOK
npumMeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3omacHocTU

65 O06o0mmarmui ypok 1 bubmoteka [JOK
«DNEKTPOJMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtposnpHas pabota 1o reme

66 «Qnektpocratuka. [TocTosHHBIM 1 bubmotexa [JOK
ANEKTpUYecKuil ToK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CPEAax»

67 PezepBHblii ypok. KoHTponbHas 1 bubmmorexa LIOK
pabota o Teme "DIekTpoauHaMHUKa" https://m.edso0.ru/ff0c8c56

68 PesepBHblii ypok. O000maomuil ypok 1 bubmmoreka LIOK
no Temam 10 kiacca https://m.edsoo.ru/ffoc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KVIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
[
Jlj;n Tema ypoxa Bcero Konrpoapitbie | - Hpakririeckie i[:;:enuﬂ :)lgg)a[;zil;fenbﬂme
padoThI padoThI pecypen
[TocTosiHHBIE MAaTHUTHI U UX

1 B3anMojelicTBre. MarHuTHOE MOJIE. 1 bu6mmoreka [JOK
Bektop maruutHOM MHAYKIWU. JluHuM https://m.edso00.ru/ff0c9778
MarHUTHOM MHAYKIIUU
MarsauTtHoOE€ 1oJjie NpoBOJAHUKA C

) TOKOM. OnbIT DpcTeaa. 1 bubmotexa [JOK
B3auMopneiicTBue MPOBOJHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopnas pabora «3yueHue 1 1 bubmmorexa [IOK
MAarHUTHOTO MOJIS KATYIIKN ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOTO MOJISI HA
MpoBOJHUK ¢ ToKoM. Cuna Amrepa.

4 JlaGopartopHas paboTa 1 1 bubmmorexa LIOK
«HWcciengoBanue gercTBUSI https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM)

JlelicTBME MAarHUTHOIO MOJISI HA

5 JIBUKYIIYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubmoteka [JOK
Cuna Jlopenna. Pabota cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpomMarautHas uHAyKuA. [ToTok

6 BEKTOpa MarHuTHOM uHAyKuuu. 3/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON



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 Papaaes

JlaGopaTopHas pabora
«MccnenoBanue sBiIeHUSA
AJIEKTPOMATHUTHON HHTYKITAW)

bu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIIEHHE
camonHaykiuu. IJ[C caMOUHIYKITNY.
DHeprusi MarHUTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIE

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

TexHuueckue ycTporucTBa U UX
IIPUMEHEHUE: TOCTOSIHHBIE MAaIHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATEND,
YCKOPUTEIHN 3J€MEHTaApHBIX YACTHIL,
WHIYKIMOHHAs IeYb

10

O6o6maromuit ypok «MaruutHoe
II0JIE. SHCKTPOMaFHI/ITHaﬂ HWHIYKIOUSD

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabota o reme
«MarnuTHoe 1noJe.
DNeKTPOMArHUTHAS UHIYKITUS)

bu6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/IHBIE MEXaHUYECKHE
kosiebanus. ["TapMoHMueckue
KosiebaHus. Y paBHEHHE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpaiuenue 3Heprun

bubmioreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajibiX KoJieOaHu# rpysa Ha
HUTH OT JUTMHBI HUTH U MacChl TPpy3a»

14

KonebatenpHblit koHTYp. CBOOOAHBIE

bu6mmoreka [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
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AJIEKTPOMArHUTHBIE KOJICOAHUS B
UJealbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorus MeXJy MEXaHM4EeCKUMHU U
AIIEKTPOMATHUTHBIMU KOJICOAHHUSIMH

15

®opmyna TomcoHa. 3aKoH
COXpaHEHUs DHEPTUH B UICAITHHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBiieHne O 3aTyXarOMUX
KosneOaHusX. Beiny X /1eHHbIE
MexaHn4yeckue Koaebanus. Pesonanc.
Briny1€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIcOaHus

bubmioreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennslit Tok. CUHYCOUIATIbHBIN
MEepEMEHHbBIN TOK. MOITHOCTD
MEePEMEHHOr 0 TOKa. AMIUIUTYTHOE U
JIEMCTBYIOIIIEE 3HAUEHUE CUIIBI TOKA U
HaNpsKEHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancpopmatop. [Ipoussoactso,
nepeaayda u norpediaeHue
IEKTPUYECKON SHEPTUH

19

YCTporCTBO U MPAaKTUYECKOE
MIPUMEHEHUE 3JIEKTPUUECKOr0 3BOHKA,
reHepaTopa MepeMEeHHOro TOKa,
JMHUH 3JIeKTponepenay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHUE PUCKH NIPU
IIPOU3BOJICTBE JIEKTPOIHEPIUU.
KynbsTypa ncnonb3oBaHus
AIEKTPOIHEPTUH B IMTOBCEIHEBHOM
KU3HU



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

MexaHn4ecKue BOJHBI, YCIOBUS
pactipoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK

21 pacrpoCcTpaHEeHUS U JIIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHble U MPOIOIBHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmotexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIeKTpOMarHuTHbIE BOJIHBI, UX
23 cBoiicTBa U cKopocTs. [lIkamna brbamorexa [IOK
https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMArHUTHBIX BOJIH
[TpuHLIUIIBI paAUOCBA3H U
24 TeJeBUIeHUS. Pa3BuTHE CpeCTB
cBsi3u. Pagmonokanus
25 KontponeHas pabora «Konebanus u bubmuorexa IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc68
[IpssMonuHeEHOE pacnpOCTpaHEHE
26 CBETa B OJIHOPOJHOM Cpelie. bubmoteka IJOK
ToueyHblil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oTpakeHus ceeta. [loctpoenue Bubmmorexa [OK
. https://m.edsoo.ru/ff0cd4e0
M300payKEHUM B MIIOCKOM 3epKaiie
IIpenomnenue ceera. IlonHoe
28 BHYTpeHHEE oTpaxeHue. [IpenenbHblii bubmuorexa [IOK
YT0JI TOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakeHHUS
29 JlabopaTtopnas pabora «3mepenue bubmotexa [JOK
MoKa3aTels NPEeIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [Toctpoenue nzodpaxkeHuit B bubmmorexa [IOK



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. PopMyIia TOHKOHM JIMH3BI.
VYBennueHnne JUH35I

https://m.edsoo.ru/ff0cddle

JlabopaTopHas pabora

31 «MccaenoBanue cBOMCTB
M300pakeHUH B JIMH3aX»
Hucnepcus cBera. CIoXHBIN COCTaB
39 Oenoro ceera. L[er. JIaboparopHas
pabota «HaOmonenue qucnepcun
CBETa»
33 WNutepdepenmnus ceera. Judpaxnus bubmmorexa [IOK
cBeta. JludpakinuonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuorexa LIOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue NpuOOpkI U YCTPOCTBA U
YCIIOBUS KX 0€30MaCHOTO MPUMEHEHUS
['paHuIIBI TIPUMEHUMOCTH
36 KJIaccuueckor MexaHuku. [locTynaTel bubmotexa [JOK
CreUaIbHON Teoprun https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTH
OTHOCUTENBHOCTH OAHOBPEMEHHOCTH.
37 3ame[yieHre BPEMEHH U COKPAILCHHE Bubmiorexa LIOK
https://m.edsoo.ru/ffOcfad2
JUTAHBI
DHeprus U UMIYJIbC PEIATUBUCTCKON
38 gacTuIel. CBsI3b MAcChI C SHEPTHEH U bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPrHUs OKOS
KonrtponeHas pabora «OnTHKa.
39 OCHOBBI CIICIMAIBHON TEOPUHU Bubmorexa HOK

OTHOCHUTCIBHOCTH»

https://m.edsoo.ru/ff0cf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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®otonbl. Popmyina [Inanka. DHeprus

bu6mmoreka [JOK

40
1 UMITyJIbC poToHa https://m.edsoo.ru/ffOcfe16
OTKpBITHE U HCCIIEOBAHUE
bu6moreka [JOK
41 .0 A.T.
porosperra. Ombire: https://m.edsoo.ru/ffOcffc4
CroieToBa
3akonsl hotoddpdexra. YpaBHEHHE
42 3ﬁHLHTC§Ha Ji)l(b(bOTOE)(b(IljeKTa brbamorexa [IOK
s ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» potordpexra
Jasnenne cBeta. OnbiTh I1. H.
43 JlebeneBa. XuUMHUUECKOE IEHCTBUE bubmiorera ITOK
ACBa- A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTporucTBa U
MIPAKTUYECKOE TPUMEHEHHE:
44
¢dorosnemeHT, poTOoATUHUK,
COJIHEUHas OaTapest, CBETOIUOT
45 Pemienne 3amay mo Teme «JIeMEHThI bubmoteka IJOK
KBAHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMmcoHa. OIBITEI
46 Pesepdopaa no paccessHuio o-4acTu bubmorexa IIOK
PROpA p t https://m.edsoo.ru/ff0d091a
[InanerapHast Mozenb aToMa
bu6mmoreka [JOK
47 I1 b
OCTYTIaTR! HOpa https://m.edsoo.ru/ff0dOafa
Hznyuenne u noriomieHne (OTOHOB
48 II 1/131:3 €X0JIe aToMa C OI[HE;"O OBHS bubmorexa TIOK
P P . yp https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl ciekTpoB
BosHoBbIe cBoOlicTBa yacTull. BoHEBI
N bu6moreka [JOK
49 ne bpoiins. KopmyckynspHo-

BOJIHOBOM Ayanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC HN3JIyYCHUC

50

OTKpbITHE PaUOAKTUBHOCTU. ONBITHI
Pesepdopaa o onpeneiaeHuo coctana
PaOAKTUBHOTO U3ITy4CHHS

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoticTBa anb(da-, 6eta-, raMma-
u3llydeHus. BiusHue
pasiOaKTUBHOCTHU Ha JKUBbIE
OpPraHu3MBbl

52

OTKphITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbba-pacna.
DNEKTPOHHBIA U TO3UTPOHHBIN OeTa-
pacnaa. ['amma-usnydyenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs3M HYKJIOHOB B SIpE.

S nepubie peakuun. SnepHpiit
peaxTtop. [Ipo0iemMbl, mepcreKTHBHI,
AKOJIOTMYECKUE aCIIEKTHI SACPHON
SHEPreTUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUIlbl. OTKpPbITHE
mo3uTpoHa. MeTo bl HaOJIIOICHHS 1
pEerucTpanuu 3JIeMEeHTapHbIX YaCTHII.
Kpyraslit cton «®yHaamMeHTalbHbIE
B3anMoJencTBud. EqUHCTBO
(U3HYECKO KapTHUHBI MUPaY

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

55

Bun 3Bé3gnoro neba. Co3se3aus,
ﬂpKI/IC 3Bé3)1I;I, IIJIAaHETBI, UX BUIUMOC
newxenne. CotHeyHas cucTEMa

56

Comune. ConmaeyHass akTUBHOCTb.
Ucrounuk s3ueprun ConHIa U 3BE37



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

S7

3BE31IBI, X OCHOBHEBIC
XapaKTePUCTUKH. 3BE3/bI ITIABHOU
nocJieoBaTeabHOCTU. BHyTpeHHee
crpoenue 38&31. CoBpeMeHHbIE
MIPEJICTaBICHUS O IPOUCXOKICHUH U
sBomonu CoJHIa U 3BE31

58

Muneunsiii [1yTe — Hama ["anaktuka.
[Tonoxenue u nerxenne CoaHua B
lanakTtuke. ['anaktuku. Y€pHbie
JBIPBI B SIpax rajJakTHK

59

Bcenennas. Pa30eranue rajakTuk.
Teopus bonpmioro B3peiBa.
PenukToBoe usnyyenue.
Meraranaktuka

60

Hepemennsie mpobieMbl aCTPOHOMUU

61

KonTponbHas padora «1eMeHTHI
aCTPOHOMHH U aCTPODUZUKH

62

O6o6mraromuii ypok. Ponb ¢pusnku u
ACTPOHOMMH B YKOHOMHYECKOH,
TEXHOJIOTHYECKON, COLTUATTLHON U
ATHYECKOU cepax AesATeTbHOCTH
YeJIoBeKa

63

O6o0maromuii ypok. Pois u mecto
(GU3MKH U aCTPOHOMUU B
COBPEMEHHOW Hay4HOW KapTHHE MHUpa

64

O6o6maromuit ypok. Ponb
¢du3nueckoi Teopun B HOPMHUPOBAHUA
MpeACTaBICHUN 0 pr3mIecKoit
KapTHHE MUpa




O6o6maromuii ypok. Mecto
($u3HYeCKOi KapTUHBI MUpPa B 00IIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX [IPEJCTaBICHUMN O PUPOJE

66 Pe3epBHbIil ypok. MarautHoe nose. 1
DneKTpoMarHuTHast MHIYKITUS
PesepBubiii ypok. Ontuka. OCHOBBI

67 CIIeIaIbHON TEOPUU 1
OTHOCUTEIBHOCTH
Pezepnblit ypok. KBanTtoBas ¢usuka.

68 :‘)HCI\EGHTLI};I)CTPOHOMI/II/I u ! 1 bubmorexa [JOK

https://m.edsoo.ru/ff0d1784
acTpo(u3uKU
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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