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INOACHUTEJIbBHAS 3AITMCKA

[Iporpamma no ¢pusmke 6a30BOro ypoBHSI Ha YPOBHE CpellHEro o0uiero oopa3oBaHus
pa3paboTaHa Ha OCHOBE TOJOXEHUH W TpeOOBaHMN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBarenbHO mporpammel, mpenactaBieHHbIx B ®I'OC COO, a takke ¢ y4érom
benepanbHOl pabouell MporpamMmbl BOCHHUTAHMS W KOHIEMIMM IpenojgaBaHus y4eOHOTo
npeamera «@Pusznka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit deneparuu,
peanu3yonmx OCHOBHBIE 00pa30BaTeIbHBIC IPOrPAMMBI.

Copneprxanue mporpammbl 1Mo (pU3MKe HampaBiIeHO HAa (OPMUPOBAHHME ECTECTBEHHO-
Hay4YHOW KapTHHBI Mupa oOywarommuxcs 10-11 kimaccoB mpu oOydyeHMM uX (Pu3MKe Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-IESATENbHOCTHOrO noaxoxaa. [Iporpamma mo ¢usuke
cootBeTcTBYeT TpeboBaHusaM OPI'OC COO k nminaHUpyeMbIM JTMYHOCTHBIM, NPEAMETHBIM U
METaINpeIMETHBIM pe3yabTaTaM O0y4YeHHUs, a TAK)KE YUUTHIBAET HEOOXOIMMOCTh pealln3alui
MEXIPEIMETHBIX CBSI3eH (PU3UKU C €CTeCTBEHHO-HAYUYHBIMH y4eOHBIMU MpeaMeTamu. B Heit
ONpEACISAIOTCA OCHOBHBIC I€MM H3yuyeHUus (U3MKKM Ha YpPOBHE CpEeaHEro oOIIero
o0pa3oBaHMs, IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHUS Kypca (H3UKU: JTHYHOCTHBIE,
MeTarpeMETHBIC, IPpeMETHBIC (Ha 6a30BOM YPOBHE).

[Tporpamma o ¢pu3KKe BKIIOYALT:

* [JJTAaHUPYEMbIE Pe3ylbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM ypOBHE, B TOM

YHClIie IPEIMETHBIE PE3YJIbTaThl 10 TOAAM 00YUEHUS,;
* cogepkanue yueOHoro npeamera «Du3nkay mo rogaM o0y4eHuU .

Ou3rka Kak Hayka o HauOolee OOIIMX 3aKOHAX MPHUPOJbI, BBICTYNAas B KauyecTBE
y4eOHOTO TpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIH BKIAJ B CHCTEMY 3HAaHHMHA 00
okpyxkatomeM mupe. LIkompHBIN Kypc QU3HKH — cHCTeM00Opa3yromuil 1l €CTECTBEHHO-
HAyYHBIX Y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3MYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SIBJICHHM, M3y4aeMbIX XUMHUEH, Ouonorueid, pusmdeckoil reorpadueil U acTpoHOMHUEH.
Hcnons3oBanre M akTHBHOE MPUMEHEHHE (U3MUECKUX 3HAHUU OMpENeNsieT XapakTep M
pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IOJyYEHUsI HOBBIX MATEpPUaJOB C 3aJaHHBIMU CBOMCTBAMU W JApyrux. M3yuenwue
(U3MKM BHOCHT OCHOBHOMW BKJIaJ B (JOPMUPOBAHHE €CTECTBEHHO- HAYYHOU KapTHHBI MUpPa
oOyvaroruxcsi, B (opMupoBaHHE yMEHHH TPUMEHSATh HAYYHBIM METOJ[ TMO3HAHUS TIPU
BBITIOJTHCHUH UMU YYEOHBIX HCCIICIOBAHUN.

B ocHoBy kypca ¢usuku s ypoBHS CpelHEro o0Iero o0pa3oBaHUs MOJOKEH P
HJIeH, KOTOPbIE MOYKHO PACCMATPUBATH KaK IIPUHLIUIIBI €TOIIOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUHU € HEM KypC SBISETCS JIOTUYECKU 3aBEPUIEHHBIM,
OH COJICPKUT MaTepHall U3 BCEX pa3AesioB (PU3UKHU, BKIFOYAET KaK BOMPOCH! KIACCHYECKOM,
TaK U COBPEMEHHOU (PU3UKH.

Hoes ecenepanusayuu. B COOTBETCTBUU C HEW marepual Kypca (Gpu3uku oO0beIUHEH
BOKPYT (hu3mueckux Teopuid. BenymuMm B Kypce sBisieTcs GopMUpOBaHHE PEICTABICHUN O
CTPYKTYPHBIX YPOBHSAX MATEPHUH, BEIIECTBE U TOJIE.

Hoes  eymanumapuzayuu. EE€  peanmzammst  mpeanosiaraeT — MCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaa (U3HUECKON HAyKHU, OCMBICIIEHUE CBSI3U Pa3BUTHS (UBUKH C
pazBuTHeM oOOINecTBa, a TaKkKe C  MHPOBO33PEHUECKHMMH, HPABCTBEHHBIMH W
HKOJIOTMYECKUMHU TIpobiieMamH.



Hoesa npuxnaonou wnanpasenennocmu. Kypc (usuku mpenmnosiaraeT 3HaKOMCTBO C
IIUPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTMYECKUX MPHIOKEHUN H3YYEHHBIX TEOpPUM U
3aKOHOB.

Hoes sxonocuzayuu peanusyercsi MOCPEICTBOM BBEICHUS AJIIEMEHTOB COACpKAHMS,
MOCBSIIEHHBIX SKOJIOTHYECKUM MTPOOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PAa3BUTHEM
TEXHUKA W  TEXHOJOTWH, a Takke OOCYXKIEHHS  MmpoOieM  palloOHAIBHOTO
MIPUPOJIOTIONB30BAHUS M HKOJIOTHIECKON O€30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (U3HKU Ha YPOBHE CpPeIHEro 001ero oopa3oBaHus
ABIAIOTCS (huznueckue Teopuu (hopMUpOBAaHUE MPEACTABICHUN O CTPYKTYpe MOCTPOCHHUS
¢usnveckoil Teopun, ponn (GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHIMUIIOB B COBPEMEHHBIX
IIPEICTABICHUSIX O IPUPOJE, TPAHULIAX IPUMEHUMOCTH TEOPHM, sl ONTMCAHUS €CTECTBEHHO-
HAYYHBIX SIBJICHUI U MIPOLIECCOB).

CucreMHO-IeATEIBHOCTHBIN MOAXO0/I B Kypce (DM3UKHU peau3yeTcs Mpexkae BCero 3a
CUuéT OpraHu3alid SKCIEPUMEHTAIBHOW JedTe’abHOCTH oOydaromuxcs. g 0a3oBoro
YPOBHSI Kypca (DM3MKH — 3TO HCIOJIB30BAaHHE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00OPaTOPHBIX pabOT, KOTOpPhIE B MporpaMMe Mo (hus3nKe 0ObeTUHEHBI B
OOIIMI CHHCOK YYEHHMUYECKHUX MPaKTUYECKHX paboT. BeineneHue B yKa3aHHOM MEpeyHe
na0opaTOpHBIX paboOT, TPOBOAMMBIX JJsI KOHTPOJS W  OICHKH, OCYIIECTBISICTCS
y4acTHUKaMHU 00pa30oBaTeNIbHOTO Ipollecca HMCXOAs U3 OCOOEHHOCTEH IJIaHUPOBAaHUS U
ocHamleHusi kabunera ¢usuku. [Ipu sTomM oOecmednBaeTcs OBIAZCHHE OOYUYAIOIUMUCS
YMEHUSIMH MPOBOJUTH KOCBEHHBIE M3MEPEHMsI, UCCIECIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE MPEITI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHue yIensieTcs PEelIeHUI0 pacdETHBIX M KaueCTBEHHBIX 3aaad. [Ipu
9TOM JUISl PaCYETHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 33[a4d C SIBHO 3aJlaHHON (PU3HUECKON
MOJEJIbI0, TTO3BOJISIOLINE TPUMEHSATh U3YUYE€HHbIE 3aKOHBI U

3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, TaKk M HWHTETpUpys 3HAHMS U3 Pa3HbIX
paszgenoB. [l KauecTBEHHBIX 3a/ad HPUOPUTETOM SBISIOTCA 3a/laHUsl HAa OOBSCHEHHE
npoTekaHus (U3NYecKuX SIBJICHUH W TPOLIECCOB B OKPYKAIOLIEH >XU3HHU, Tpedyromue
BbIOOpaA (pU3MUECKON MOJIEH JIJIsl CUTYallMH MPAKTUKO- OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmMu PI'OC COO Kk MarepHaabHO- TEXHHYECKOMY
o0ecrniedyeHn0 yyeOHOro mporecca 6a30Bblii YpOBEHb Kypca (PU3MKKM Ha YPOBHE CPETHETO
o0uiero oOpa3oBaHMsl IOJKEH U3Y4aThCs B YCIOBHSIX IPEIMETHOT0 KabuHeTa (GU3UKU WIH B
YCIOBHUAX HMHTETPUPOBAHHOTO KaOMHETa NPEIMETOB €CTECTBEHHO-HAyyHOro LuKiIa. B
KabuHeTe (U3MKK JODKHO OBITH HEoO0XoAMMoe J1abopaTopHoe OOOpYyJOBaHUE IS
BBITIOJTHEHUS] YKa3aHHBIX B IporpamMme no (U3MKe YYEHMUECKHUX IMPaKTHUYEeCKUX paboT u
J€MOHCTPALlMOHHOE 000PyI0BaHMUE.

JleMoHCTpanmoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C HPUHIUIIOM
MUHHMAaJIBHON JI0OCTaTOYHOCTH M 00ECHEeUMBACT IMOCTAHOBKY MEPEYHCICHHBIX B MIPOrpamMMe
no (¢uU3MKe KIIOYEBBIX JAEMOHCTpAlMKA JUIsl HUCCIENIOBaHMS M3y4yaeMbIX SIBJICHUH U
MIPOLIECCOB, AMITUPHUUECKUX UPYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00opynoBaHHE AJIsi YIEHHUUYECKHX MPAKTUUYECKUX paboT popmupyercs
B BHJI€ TEMAaTHYECKUX KOMIUJIEKTOB U 0OOecreumBaeTcs B pacdyére OJHOrO0 KOMILJIEKTa Ha
IByX oOyuaromuxcs. TemaTndyeckue KOMILIEKTHI JaOOPATOPHOrO OOOPYIOBAHMS JOJIKHBI
OBITh MOCTPOEHBI HA KOMILJIEKCHOM HCITOJIb30BAHUM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a
TaKXe KOMIBbIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIE IU(POBBIX 1aOOPATOPHIA.

OCHOBHBIMU LIETSIMH U3y4eHUs (PU3UKH B 00111eM 00pa30BaHUU SIBJISIOTCS:



* (hopMUpOBaHME HMHTEpECa W CTPEMJICHHS OOYYaIOUMXCS K HAYYHOMY H3YUYCHHUIO
TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAILHBIX M TBOPYECKHX CIIOCOOHOCTEI;

* pa3BUTHE NPEACTABICHUA O HAYYHOM METO/A€ TO3HAHUSA U (OpMHUPOBaHUE
UCCIIEIOBATEIILCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBIICHHSIM;

* (hopMUpOBaHHE HAYYHOTO MHPOBO33pPEHHSI KaK pe3yjibTara H3Yy4YCHHUS OCHOB
CTPOEHUS MaTepuu U (PyHJAMEHTAIBHBIX 3aKOHOB (PU3HKH;

* bopmupoBaHUEe yMEHHI OOBSCHATH SBICHHUS C HCIOJB30BAaHUEM (DU3HUCCKUX
3HaHWI U HAYYHBIX JOKA3aTeIIbCTB;

* hopMUpOBaHHE TMPEICTABICHHA O pOXM  (QU3UKK I Pa3sBUTHI  JIPYTHX
€CTECTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne 3THX Leneld 00ecrednBaeTCsl peleHueM CIEAYIONINX 3a/1a4 B MpoIecce

U3yuYeHHs Kypca QU3UKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs:

* IpHOOPETEHNE CUCTEMBI 3HAHUI 00 00IMMX (HU3UUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpHUSAX, BKJIIOYAs MEXaHHKY, MOJICKYSIPHYIO (U3HUKY, AIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3UKY U IEMEHTHI aCTPOQU3UKH;

* hopMUpOBaHME YMEHUH TPUMEHSTH TEOPETUYECKHE 3HAHUS JUIS OOBICHEHHS
busznyecKux SBJICHWN B MPUPOAEC W IS MPUHATUS MPAKTUUYECKUX pPEIICHUN B
MOBCE/IHEBHOM JKU3HH,

* OCBOCHHE CIIOCOOOB pEIIEHHsS PAa3TUYHBIX 3a1ad C SIBHO 3aJaHHON (hHU3HUYECKOM
MOJIENBIO, 3a]ad, MOJPa3yMEBAIOIINX CAMOCTOSTENIFHOE CO3AaHue (HU3MIECKOH
MOJIEJH, aJIeKBaTHOM YCIOBHSIM 33/1a4U;

* IOHUMaHue (PU3NYECKUX OCHOB M MPUHIUIIOB JEUCTBUSA TEXHHUYECKHUX YCTPOWUCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOLIYIOCPEY;

* OBJIQJICHUE METO/IaMHU CaMOCTOSITEIIFHOTO IJIAHUPOBAHUS M MIPOBEACHUS (PH3MUECKUX
HKCIEPUMEHTOB, aHAJIW3a W MHTEpHpeTauud HH(OpManuu, OnpeieieHus
JIOCTOBEPHOCTH IOJYYEHHOT'O pe3yJIbTaTa;

* CO3/laHHE YCJIOBUM JJs pa3BUTUS yYMEHUH MPOEKTHO-HCCIIENOBATENbCKOM,
TBOPYECKOM JESITEIBHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE CpeIHEro 001Iero oopa3oBaHus
otBoautcs 136 gacos: B 10 kiracce — 68 vacos (2 yaca B Hezeno), B 11 kimacce — 68 yacos (2
yaca B HEJIEII0).

[Tpennaraemelii B mporpamme no (u3HuKe MnepedyeHb J1abopaTOPHBIX U MPAKTHYECKUX
paboT sBIISIETCSI PEKOMEHIOBAHHBIM, YUUTENb JEJIAeT BBHIOOP MPOBENEHHS JIAOOPATOPHBIX
paloT U ONBITOB € YY4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yUaromuXcs.

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. ®u3nka u MeTOAbI HAYYHOI'0 NO3HAHUS

®u3nka — Hayka o npupoje. Haydynsle MeTOIbI MO3HAHUS OKpYyXkaromero mupa. Poib
HKCHEPUMEHTA ¥ TEOPUH B MPOLIECCE MO3HAHUS IPUPOIBI. DKCIIEPUMEHT B (PU3HUKE.

MonenupoBanue (u3MUecKUX SBICHUH U mpoueccoB. HayuyHble TUMOTE3BI.
dusnueckue 3aKOHbI U TeOpuu. ['paHUIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [TpuHIun
COOTBETCTBHUS.



Pons u mecto ¢u3uku B popMHUpPOBAHWUM COBPEMEHHOW HAYYHOM KapTHHBI MHpA, B
IIPAKTUYECKON JESITENbHOCTH JIIOAEH.
Llemoncmpayuu
AHajoroble u  1UPpOBBIE  HU3MEPHUTEIbHBIC puoopHI,
KOMITbIOTEPHBICATUNKH.

Pasznea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBrkeHue. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBHXKEHUS.
Cucrema otcuéra. Tpaekropus.

[Tepemenienne, ckOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOpPEHHUE
MaTepUaTbHOW TOYKH, UX MPOCKIIUHN Ha OCU CUCTEMBI KoopauHaT. ClokeHHe IepeMeICHHH
U CJIOKEHHUE CKOPOCTEH.

PaBHOMEpHOE ¥  paBHOYCKOpPEHHOE MpsSMOJIMHEHHOe JABWXeHue. [ paduxu
3aBHUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, MYTH M MEpPeMELIEHUs MaTepHalbHON
TOYKH OT BPEMEHH.

CBoOoaHoe najeHue. Y CKOpeHre CBOOOTHOTO TaICHHUS.

KpuBonuneiiHoe nBmxeHue. [IBM)keHHE MaTepUanNbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOW 1O MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsl CKOpocTh. Ilepuon n
yacTtoTa oopaiieHus. L{eHTpocTpeMUTenbHOE YCKOPEHHE.

TexHuueckue yCTpoilcTBa M NPAaKTUYECKOE NPUMEHEHHE: CIHUIOMETp, IBUKECHUE
CHaps10B, LIETIHbIE U PEMEHHBIE TIEpEJayu.

Jlemoncmpayuu

Mogens cucteMsl OTCUETA, MIUTFOCTPALUSA KUHEMATUYECKUX XapaKTePUCTUKIBUKCHUS.

[Tpeobpa3zoBanue NBUKEHUH C UCTIOIb30BaHUEM NPOCTHIX MexaHu3MoB.Ilanenue Ten B

BO3JlyX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue ABvKeHHs Tea, OpOIIEHHOIO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

W3mepenue yckopenus cBoboaHoro naaenus. Hampasnenue

CKOPOCTH IIpH IBM>KEHUH 10 OKPYKHOCTH. Yuenuueckuu

9KCnepumenm, 1abopamopuvie pabomul

N3yyenne HepaBHOMEPHOT'O ABUKEHUS C LIEJIbIO ONPEAEICHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHHS  MEXAY NyTSAMH, IPONACHHBIMM  TEIOM 34
IIOCJIEZI0BATEIbHBIE PABHBIE IPOMEXYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM JBM)KEHUU C
HayaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

W3yuenune ABMKEHUS MIApUKa B BI3KOU )KUAKOCTU. M3yueHune

JIBUKCHHUS Tela, OpoIeHHOro Topu3oHTanbHO. Tema 2. Junamuka

ITpuHnun OTHOCUTEIBHOCTH lNanunes. ITepBbIit 3aKOH

Hrrotona.

NuepumnanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunHuun cynepno3unuu cwil. Bropoii 3akoH Hprorona mis
MarepualbHOM TOUKHU. TpeTuid 3akoH HproTOHA U1 MaTeEpUaIbHbIX TOYEK.

3akoH BceMHUpHOro TsaroreHusa. Cuna Tskectd. [lepBas kocMuueckas CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec Tena.



Tpenue. Bunbl Tpenus (mokosi, CKoiabxkeHus1, kauenusi). Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHMs CKONBXEHUS M cuia TpeHus mnokos. Kosdduuument tpenus. Cuna
COIIPOTHUBIICHUS IIPU JBMKEHUHU TeJa B XKUIKOCTU WU Tase.

[ToctynarensHoe U BpamaTelbHOE JBUKEHHE aOCOIIOTHO TBEPIOTO TENA.

MoOMEHT cuiibl OTHOCUTEIBHO OCU BpauieHus. [linedo cunbl. YcioBus paBHOBECHS
TBEPAOTO Tea.

TexHuueckrue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIMITHUKH, JBUKCHHE
HUCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHME MHEPIUU.

CpaBHEHHE MacC B3aMMOJICUCTBYIOIIHMX TEII.

Bropoii 3akon Herorona.

N3mepenue

cun.CnoxeHue

CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Je(hOpMalnu.

HesecomocTs. Bec Tena npu yCcKOpeHHOM NOIbEME U MTAJCHHUH.
CpaBHEHHE CUJI TPEHUS TTOKOS, KAYEHUSI M CKOJIbKEHUS.
YcnoBust papHOBecHs TBEPAOTO Tesna. Buibl paBHOBECHS.
Yuenuueckuii sxcnepumenm, nabopamopuule pabomsi 3yduenue
JBUKEHHS OPYyCKa M0 HAKJIOHHOM MJIOCKOCTH.

HccenoBanue 3aBUCUMOCTH CHJT YIIPYTOCTH, BOSHUKAIONINX B MPYXUHE U PE3NHOBOM
oOpasiie, OT ux AedopMaiuu.

HccrenoBanue yCIOBUN paBHOBECHS TBEPIOTO TeJIa, UMEIOIIETO OCh BPAIIICHUS.

Tema 3. 3akonbl coxpanenus é Mexanuke

Wmnynbe MaTepuaibHOW TOYKH (TeNa), CUCTEMbl MAaTepUaNbHBIX TOYeK. VMmysbc
CUJIBI U UBMCHCHHC I/IMHYJ'II)CEl TCI1a. 3aKOH COXpaHCHI/Ifl I/IMHy.]'II)CZl. PeaKTI/IBHOG ABUXXCHHUC.

Pa6ota cuiibl. MOIIHOCTE CHUIBL.

Kunernueckass »Hepruss MaTepuaibHOW Touku. Teopema 00 HW3MEHEHUU
KUHETUYECKON SHEPIUHU.

[TorenunanbHass sHeprus. I[loTeHManpHas >HEprus ynpyro aAeGopMHUpPOBaHHON
npyxuHsl. [loTeHnManbpHas sHeprus Tesna BOJIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble U HEMOTEHIMANbHbBIE CHIIbl. CBSI3b Pa0OTHI HEMOTEHIIUATIBHBIX CHUJI C
U3MEHEHUEM MEXaHWYECKOM DHEPrMM CUCTEMBI Tell. 3aKOH COXPAaHEHMsSI MEXaHHMYECKOH
JHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckne yCTpOMCTBA M IPAKTHYECKOE TPUMEHEHHE: BOJAOMET, KOIIED,
IIPY>KUHHBIN [TACTOJIET, IBUKEHHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.
PeakTuBHOE ABM>KEHNE.
[Tepexoa moTeHIMAIBLHON SHEPTHUH B KHHETUYECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomoi



W3ydeHne abCOTIOTHO HEYNPYToTo yaapa ¢ TOMOIIBIO ABYX OJMHAKOBBIXHUTSIHBIX
MasITHUKOB.

UccnenoBanue cBsizu pabOThI CUJIBI ¢ U3MEHEHHEM MEXAaHWYECKOM IHEpruuTesa Ha
MIPUMEPE PACTSKEHUS PE3UHOBOTO KI'yTa.

Pa3nen 3. MoJiekyasipHas Gu3nKa U TEPMOJIMHAMHUKA

Tema 1. Ocnogvl MoneKynapuo-KuHemu4ecKol meopuu

OCHOBHBIE ITOJIOKEHHUS MOHGKYHHPHO-KHHGTI/IHCCKOP'I TCOpUHU HU HX OIIBITHOC
obocHoBanue. bpoyHoBckoe  nBwkenue. uddysus.  Xapakrep  IBUKEHHS U
B3aMMO/JICHICTBUS YacTHI] BeuiecTBa. Moenu cTpoeHus ra3oB, KUAKOCTEH U TBEPMABIX Tell U
OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE ITHUX Mojeneil. Macca u pasMepbl MOJEKYIL
Konunuectso Bemectsa. Ilocrostnnast ABorazapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana temneparyp Llenbcust.

Mopenps wupeanbHoro raza. OCHOBHOE ypaBHEHUE MOJEKYJISIPHO- KHUHETHYECKOMN
TEOpUU HUACANBbHOr0 raza. AOCONIOTHas TeMIepaTypa Kak Mepa CpeiHeld KHHETUYECKOM
SHEPrUu TEIIOBOro JBIKeHUs uvactull rasza. lllkama temmeparyp KenbBuna. ["a3oBbie
3aKOHBI. YpaBHeHue MenneneeBa—Kaneiipona. 3akon J[lameproHa. W3ompomeccel B
UJCATHHOM Ta3e C TMOCTOSHHBIM KOJMYSCTBOM BemiecTBa. ' paduueckoe mpeacTaBiIeHUE
M30IPOLIECCOB: U30TEpPMa, U30X0pa, u300apa.

TexHUYECKHE YCTPONUCTBA U MPAKTHYECKOE MPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel,  JOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BEIIECTBA,
dbororpadpuMMOoIeKysl OpraHUUYeCKUX COSAMHEHHN.

OnbiThl 110 UG GY3UHN )KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHKECHHS.

Monens onbita [lTepHa.

OnBITHI, JTIOKa3bIBAIOIITHE CYILECTBOBaHHE
MEXMOJIEKYIISIPHOTOB3aUMOI€HCTBHUSL.

Mogenb, WITIOCTPUPYIOIIask MPUPOTY NABJICHHS Ta3a Ha CTEHKU cocyaa. OMbITHI,
WUTIOCTPUPYIOIINE ypaBHEHUE COCTOSIHHS UJCATHHOTO
rasa,

M30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

Omnpenenenne Macchl BO3/lyXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEpPEHMIOObEMa
KOMHATBHI, JaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX1Y apaMeTpaMU COCTOSIHUSL Pa3peKEHHOTO

rasa.

Tema 2. Ocrogbl mepmoOuHAMUKU
TepmonuHamMuueckass cucteMa. BHYTpeHHsIsI SHEpPrusi TepMOIUHAMUYECKOU



cucTeMbl U crocoObl e€ n3meneHus. KonmndecTBo TemnoTel u paboTta. BHyTpeHHss sHEpTUs
OJTHOATOMHOTO HJIEabHOTO Ta3a. Buisl Temonepenadu: TEIIONPOBOAHOCTh, KOHBEKIIHS,
U3Iy4YeHue. Y aenpHas TeIIoEMKOCTh BemecTBa. KonnyecTBo TEIIOTHI PH TEIUIonepeiayde.
[Tonstue 06 agmabatHom mpouecce. IlepBbiit 3akoH TepMmoanHaMmuku. [IpumeHenue
MEPBOTO 3aKOHA TEPMOAMHAMUKU K H3omporeccaM. [ padudeckas uHTeprperanus padoTsl
rasa.
Bropoii 3akoH TepmonuHamuku. HeoOpatuMocTh mpoieccoB B MpUpoje. TerioBbie
MaruHbl. [[pUHIUIBI 1eHCTBHS TEIUIOBBIX MAIIHH.
[IpeoOpa3oBaHus PHEPruu B TEIUIOBBIX MammHax. KoaddumumeHt mnoneznoro medcTBus
teroBoi  mammHbl.  Lukn KapHo u  ero kxosdduuumeHt mnone3HOro JAeHCTBHSL.
DKOJIOTrHYeCKHe MPOOIeMbI TETNIO3HEPT eTUKH.

Texauueckue yCTpoHCTBa U TPaKTUYECKOe MIPUMEHEHHUE:
JIBUTATEJIbBHYTPEHHETO CrOPaHusl, OLITOBOI XOJIIOAUIBHUK,
KOHJTUIIHOHED.
Jlemoncmpayuu

M3MeHeHHne BHYTpEHHEH SHEPIUu Tejla IPU COBEPIIEHUH pabOThI: BBUIET NMPOOKU U3
OyTBUIKM O]l AEUCTBUEM CXKATOr0 BO3JyXa, HarpeBaHue 3¢upa B JaTyHHOH TpyOKe MyTéM
TpeHUs (BUI€O0IEMOHCTpALU).

W3MeHeHne BHYTpEHHEN SHEPrUM (TeMIepaTyphbl) TeJla [Py TeIIonepeiaye.

OnbIT N0 aguabaTHOMY PACHIMPEHHIO BO3/1yXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mogenu mnapoBoil TypOWHBI, JBUTaTelis BHYTPEHHEIO CrOpaHUs, PEAKTHBHOTIO
JIBUTATEIs.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomol

N3mepenne yaenbHON TEII0EMKOCTH.

Tema 3. Aecpezammuvie cocmoanus eeujecmea. Pazogvle nepexoovl

[TapooOpa3oBanne u KoHAeHcanusa. Vcmapenue u kumneHue. AOCOMOTHAsS U
OTHOCHUTENIbHAsl  BJI@XHOCTh  Bo3Ayxa. HaceblmeHHbli map. YxaenpHas — TemioTa
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYPbl KUIMEHUS OT AABJICHHUS.

TBépnoe Ttemo. Kpucramumueckue u aMmopdHble Tena. AHHM3OTPONHS CBOWCTB
kpuctaynoB. JKunkue  kpucramibl.  CoBpeMeHHble — marepuanbl. llmaBnenue u
KpUCTaJIM3anus. Y aenbHas Teriora miasienus. Cyonumarus.

YpaBHeHHE TEIJI0BOro OanaHca.

TexHu4ecknue ycTpOHWCTBa M MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U MCUXPOMETP,
KaJIOPUMETP, TEXHOJOTUM TIOJYYEHUSI COBPEMEHHBIX MAaTEpHaOB, B TOM YHCIE
HaHOMAaTEPHAIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIIEHHBIX ITAPOB.

Kunenue npu NoHM>KEHHOM JIaBJICHUH.

CrniocoObl U3MepeHus BIaKHOCTH.

HaGumonenne HarpeBaHus ¥ IUIABJICHNS KPUCTAIIMYECKOTO BenecTBa. JleMoHcTparis
KPHUCTAJJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHeie pabomoi

I/IBMCPCHI/IC OTHOCUTEJIbHOM BIaKHOCTH BO3ayXa.

Pa3nen 4. DileKTpoguHAMUKA



Tema 1. dnekmpocmamuxa

Onexrpuzauus Teja. OJEKTpUYEeCKMM 3apsn. JIBa BHMIa 3IEKTPUYECKHUX 3apsiioB.
IIpoBOOHMKYM, AMAIEKTPUKHA M IOJYNPOBOJHUKH. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsija.

B3aumoneiictBue 3apsiioB. 3akoH Kynona. ToueuHbIl 3i€KTpUUECKHH 3apsia.
Onexrpuueckoe noje. Hanpspk€HHOCTD 3ekTpuyeckoro nosid. [IpuHiun

CYINEPIIO3UILIMU JIEKTPUYECKUX ITOJIEH. JIMHNN HAPsKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun »snexrpocrarmyeckoro mnosid. lloteHuman. Pa3sHOCTh MOTEHIMAIIOB.
[IpoBOIHMKM W  JUIEKTPUKA B  DJIEKTPOCTATUYECKOM  1moJie.  JludyiekTpudeckas
IIPOHULIAEMOCTb.

OnektpoéMkocTs. Konaencatop. DneKTpoEMKOCTh MIOCKOTO KOHAECHCATOpA.

OHeprus 3apsKeHHOr0 KOHAECHCATOPA.
TexHuueckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHHE: IJIEKTPOCKOII, JIEKTPOMETP,

AJIEKTPOCTaTHYECKAs 3aIlnTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHJIEHCATOD,
KOIMMPOBAJIBHBIN anmnapar, CTpyHHbBIN IPUHTED.
Jlemoncmpayuu

VYCeTpoiCTBO M IPUHIMI JEHCTBHS DJIIEKTPOMETPA.

BzaumopeiicTBre HaRNEKTPU3OBAHHBIX TEN.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEL.

[IpoBOIHUKY B 371E€KTPOCTATHUECKOM I10JIE.

DIeKTpOCTaTUYECKas 3allHUTa.

JIMDNEKTPUKHU B JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTh ANEKTPOEMKOCTH IJI0CKOTO KOH/JIEHCAaTOpa oT

TUIOLIAIUTIIIACTUH, PACCTOSHUS MEXAY HUMH U TUAJIEKTPUUECKON

MIPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol
N3Mmepenne 31eKTpoEMKOCTH KOHIEHCATOpa.
Tema 2. Ilocmoannstii 3n1exkmpuueckuii moxk. Toxu 6 paznuunvix cpedax

SJIGKTpI/ILICCKI/II\/'I TOK. VYcnoBus CYHICCTBOBaHUA QJICKTPHUICCKOIO
TOKa.

Ucrounukn Toxa. Cuita Toxa. I1o0CTOSIHHBINI TOK.
Hanpsokenue. 3akon Oma Ju1st yuacTka Hemnu.

DIIeKTpUUIECcKoe COINPOTHUBJICHHUE. Y nenpHOE COINPOTHUBIICHUE
BEIleCTBA.
[TocnenoBarenbHOE, NapaUIENbHOE, CMELIAHHOE COEIMHEHUE IIPOBOIHUKOB.
Pabora 3JIEKTPUIECKOTO TOKa. 3akoH Hxoyna—Jlenna.

MOIIHOCTBINEKTPUYECKOTO TOKA.
DNEeKTpOABMKYIIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHHE HCTOYHUKA TOKa.3akoH OMa
JUI TIOJHOM (3aMKHYTOM) a5eKTprudeckoi nenu. KopoTkoe 3amMbIkaHue.
OneKTpoHHas IIPOBOJAUMOCTD TBEPABIX METaJUIOB.
3aBHCUMOCTbCOIIPOTUBIIEHHS] METAJJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOAUMOCTb.
DIIEKTPUYECKUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[ToxynpoBoaHUKHY. CobcTBeHHas u IIpUMeECHas
IIPOBOIUMOCTBIIOIYIIPOBOJHUKOB. CBOiCcTBa p—N-
nepexoza. [TomynpoBoIHUKOBBIE TPHOOPHI.

DNEeKTPUYECKU TOK B  pacTBopax U paciJaBax
3JEKTPOJIUTOB.

9JI€KTpOJ'II/ITI/I‘IeCKaH Juccouunanus. BJICKTpOJ'II/IS.

DJIeKTpUYECKU TOK B Tra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATENIbHBIN pa3psil.
Mounnus. I1ma3ma.

TexHuueckrue yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHUE: aMIIEPMETpP, BOJBTMETD,
peocTar, MCTOYHUKH TOKa, D3JIEKTPOHArpeBaTelIbHbIC IPUOOPHI, 3JIEKTPOOCBETHUTEIIHHBIC
puOOPHI, TEPMOMETP COTPOTHBIICHHUS, BAKYYMHBIA O], TEPMHUCTOPHI U (DOTOPE3UCTOPHI,
MOJIYITPOBOIHUKOBBIN JTNO/1, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuitbl TOKA U HAIIPSIKEHUSL.

3aBUCUMOCTDH COMPOTHUBIICHUS MWIUHAPUUECKUX TPOBOJHUKOB OT JJIMHBI,ILIONIAIH
MOIEPEYHOI0 CEUCHUS U MaTepuaa.

CMeniaHHOe COeIMHEHUE MTPOBOTHUKOB.

[Ipsimoe  u3MepeHue ANEKTPOABIKYILIECH cunbl.  KopoTtkoe
3aMbIKaHUETaIbBAHUYECKOIO JIEMEHTA U OIICHKA BHYTPEHHETO

COIPOTHUBIICHUS.

3aBUCHUMOCTH CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTE 3IEKTPOJIUTOB.

HckpoBoii pa3psia ¥ IpOBOJAUMOCTb BO3TyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

W3ydeHne cMemanHOro COeTUHEHHS PE3UCTOPOB.

W3mepeHne SIEKTPOABIKYIIEH CHIIBI HCTOYHHKA TOKAa M €ro BHYTPEHHETO
COTIPOTHBIICHUSI.

Hab6mronenue snekrponusa.

MexnpeamerHblie CBA3U

Wzydenue xypca ¢usuku 6a3zoBoro ypoBHs B 10 kimacce OCYyIIECTBISETCS C y4ETOM
COJIEP>KATENbHBIX MEXKIIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH, OMOJOTHH, XHMHUU,
reorpaduu ¥ TEXHOIOTHH.

Meoicnpeomemnule nonamusi, CBSI3aHHbIE C U3yYEHUEM METOJ0B HAyYHOTO MO3HAHUS:
SBJICHUE, HAy4HbII (akT, runores3a, (pusnyueckas BETUYMHA, 3aKOH, TeOpHs, HAOIIOJIEHUE,
SKCIEPUMEHT, MOJEIHUPOBAHUE, MOJEIIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CUCTEMbl YypaBHCHWH, NWHEWHas (yHKIuUs, mapabodna,
runepOona, ux TrpaduKkd U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIMH: CHHYC, KOCHHYC,
TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU
Ha OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonoeusa: wmexannuyeckoe JIBWKEHHWE B JKHBOW mpuponae, nuddys3us, ocmoc,
TEIJIOOOMEH JKMBBIX OPTaHW3MOB (BHIBI TeIUIONEpeaaud, TEIUIOBOE paBHOBECHE),
3JEKTPUYECKHUE SIBICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb
BEIIECTBA, MOJISIPHAsA Macca, TEIIOBbIE CBOMCTBA TBEPIBIX TEN, KUAKOCTEN U



ra3osB, MIEKTPUYECKUE CBOMCTBA METAJUIOB, DJIEKTPOJIMTUYECKAs JUCCOLUALINS, IaJbBAHNKA.
l'eoepaghus: BnaxxHOCTb BO3yXa, BETPHI, 0apOMETP, TEPMOMETP.

Texnonocusa: mnpeoOpa3oBaHHE [BUXKEHUH C MCIIOJb30BAaHMEM MEXAHU3MOB, YUET
TPEHUsI B TEXHUKE, MOJIIUITHUKH, UCIIOIb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE
(pakera, BOIOMET M Jpyrue), IBUraTeIb BHYTPEHHErO CrOpaHus, IapoBas TypOuHa,
OBITOBOM XOJIOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOIMHU MOJIy4EHHs] COBPEMEHHBIX MaTepHaJIoB,
B TOM YHCJIE€ HAHOMATEpPHAJIOB, U HAHOTEXHOJIOTUMH, 3JIEKTpOCTaTHYEeCKas 3alluTa,
3a3eMJIEHHE 3JIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIM IpPUHTEpP, 3JIEKTPOHArPEBATEIIbHBIC
pUOOPHI, TEKTPOOCBETUTEIBHbIE TPUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3nen 4. DnekTpoanHamMuka

Tema 3. Macnummnoe none. I1eKmMpoMaZHUMHAA UHOYKUUA

ITocTostHHBIE MarHUTHl. B3auMOAECTBHE MTOCTOSIHHBIX MAarHUTOB. MarHuTHoOE moJe.
Bekrop marmutHOM wuHAYKIMM. lIpyuHIMD Cynepno3suuuyM MAarHATHBIX Mnojed. Jlunuum
MarHMTHOM uHAyKUuu. KapTuHa nMHMA MarHMTHOM UWHAYKLHMH IOJI1 ITOCTOSHHBIX
MarHuTOB.

MaruuTtHoe 1noJje nNpoBOJHUKA ¢ TOKOM. KapThHa TMHMI MHIYKIMU MarHUTHOTO IOJIS
JUIMHHOTO IIPSIMOTO ITPOBOJAHMKA U 3aMKHYTOT'O KOJIBLIEBOT'O IPOBOIHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmoaeiicTBue MPOBOAHUKOB CTOKOM.

Cuna Amriepa, €€ MOJyJIb U HallpaBJICHHUE.

Cuna Jlopenna, e€ Moayib W HampaBieHHE. [[BWKeHHE 3apsHKEHHOM YacTUIIBI B
OJIHOPO/IHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHne 3meKTpOMarHUTHOM HMHAYKUMHU. [IOTOK BEKTOpa MAarHMUTHOW WHAYKIIMH.
DNeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH AJIEKTPOMAarHUTHON MHAYKIMKU Papases.

BuxpeBoe anekTpuyeckoe mose. DIEKTPOABHKYILAs CHIa MHAYKLHUN B MPOBOJHUKE,
JBHKYILIEMCS TIOCTYIIATEIbHO B OHOPOJAHOM MAarHUTHOM IIOJIE.

IIpaBuno Jlenna.

I/IH,I[YKTI/IBHOCTB. SIBnenue CaMOWHAYKIHNH. BHCKTpOI[BI/I)KYH_[a}I CHJIa CaMOUHAYKIINH.

3Hepr U MAarHuTHOI'O IIOJId KATYIOKH C TOKOM.

3J'IeKTpOMaFHI/ITHOC II0JIC.

Texumueckne yCTpOI\/JICTBa U TMPAKTUYCCKOC MNPHUMCHCHUC: IMOCTOSAHHBIC MArHHWTHI,
QJICKTPOMATrHUTHI, 3JICKTPOABUIATCIIb, YCKOPUTCINU 3JICMCHTAPHBIX YaCTUL], THAYKIIUMOHHAA
ICYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJI0HEHNE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM 1ojieM.JIlunumn
WHAYKIIMA MarHUTHOTO TIOJIS.

B3anmozeiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeH1ia Ha MOHBI AJIEKTPOJIUTA.

SIBneHne HNeKTPOMAarHUTHON UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHMOCTD BJICKTpO,I[BI/I)KYH_ICﬁ CHUJIbI MHAYKOHUU OT CKOPOCTH HU3MCHCHHA
MAar"gsmMTHOI'O ITOTOKA.



SBNeHNE CAMOVHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomol

N3yueHne MarHUTHOTO TOJISI KATYIIKU C TOKOM.

HccnenoBanue nelicTBUS IOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM.MccienoBanue
SIBJICHHS DJICKTPOMArHUTHON MHTYKIIHH.

Pa3nen 5. Kone6anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KONEOAHUA

KonebarenbHas cucrema. CBoOOnHBIE MexaHuWdeckue kosebaHus. ['apmoHmueckue
konebanusa. Ilepwon, wacrora, amrumatyna u ¢aza xonedanuil. [IpyXMHHBIA MasTHUK.
MareMaTHuecKuii MasTHUK. YpaBHEHHE TapMOHMYECKUX Kosiebanuii. IlpeBpamienue
SHEPI'UU MPU TAPMOHMUYECKUX KOJIECOAHUSX.

Konebarenbublii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOaHHsS B HMICATbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAQJIOTUS MEXIYy MEXaHHYEeCKUMH U 3IIEKTPOMarHUTHBIMU
konebanusamu. @Dopmyna TomcoHa. 3akOH COXpaHEHUS JSHEPrMH B  HJICAIBHOM
KoJIeOaTeIbHOM KOHTYPE.

[lpencraBienne o 3aTyxalomuX KoleOaHWAX. BBIHYKICHHbIE MEXaHHUYECKHE
KosiebaHus. PezoHanc. BoiHyX/IeHHBIE 3]I€KTPOMAarHUTHBIE KOJIeOaHusl.

ITepemenHbIii TOK. CUHYCOMIAIbHBIA INEPEMEHHBIA TOK. MOIIHOCTH NEPEMEHHOIO
TOKa. AMIUINTYTHOE U JEHCTBYIOIEE 3HAYCHUE CUJIbI TOKA U HAIIPSKCHMUSL.

Tpancdopmarop. [IpousBoacTBo, nepenava u NOTpeOICHNE FNEKTPHUECKON YHEPTHUH.
OKOJIOTHYECKHE PHUCKU IIPU IPOU3BOJCTBE 3JIEKTpodHepruu. KynpTypa HCHOIb30BaHUA
JIEKTPO3HEPIUH B ITOBCEIHEBHOM KU3HHU.

TexHudeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: JJIEKTPUYECKHM 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, JIMHUU JIEKTPoIIepeiay.

Llemoncmpayuu
HccnenoBanue napaMeTpoB KoJjedaTeabHOU CUCTEMBI (TIPY>KUHHBIN
WIMMaTEMaTHIECKUM
MasITHUK).

Hab6monenue 3aryxatomnux kosnebanuii. MccnenoBanue
CBOWCTB BBIHYXJICHHBIX KoJieOanuil. Habmonenue
pe3oHaHca.

CB00OOAHBIE HTIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuusutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAIPSDKEHUS OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onaHc npu nocnenoBaTeIbHOM COEIMHEHUHN PE3UCTOPA, KATYIIKH MHIYKTHUBHOCTH
U KOHJIEHCATOopa.

Mozenps TUHUH 3JIEKTPONEpe1aun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

WccnenoBanue 3aBUCUMOCTH TIEPHOJIa MaJIBIX KOJICOAHUN Tpy3a HAa HUTH OT JUTHHBI
HUTH U MacChl Irpy3a.

HccnenoBanne nepeMEHHOT0 TOKa B LEMM M3 TMOCIEAOBATENBHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMazZHUnHblEe 60JIHbL



Mexanuueckue  BOJHBIL,  ycinoBUs — pacnpoctpaHeHus. llepumox.  CkopocTb
pacnpocTpaHeHus U JAjMHa BOJHBL. [lonepeunsie U npooyibHble BONHBL. HTEpdepenus u
T(QpaKIus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

ONIEKTPOMAarHUTHbIE BOJIHBI. Y CJOBHUS HM3JIYYCHHUS JJICKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenramus BektopoB E, B, V B snekrtpomaruutHOoN BoiHe. (CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpPa)X€HHeE, IMpelioMJIeHHe, Mojspuszanus, Audpakuus,
untepdeperimsa. CKOPOCTh IEKTPOMATHUTHBIX BOJIH.

[Ixana sneKTpOMarHUTHBIX BOJIH. [I[prMeHEeHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE
u ObITY.

[Ipunuunel paguocBsizu W TeleBUaAeHUs. Panuonokarusi.

DNIEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYIKaIOLIEH CpeIbl.

TexHuueckue  yCTpOMCTBA U MPAKTUUYECKOE  MPUMEHEHHE:  MY3bIKAJIbHbBIC
WHCTPYMEHTBI, YJIbTPa3BYKOBasg JHArHOCTHMKAa B TEXHUKE M MEIUIMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacpoCTpaHEHHUE MONEPEUHBIX U NMPOJI0IbHBIX BoIH.Konebiomeecs

TEJIO KaK MCTOYHHK 3BYKa.

Habmronenue oTpaxeHus U PEIOMIICHHSI MEXaHU4YeCcKrX BOIH. Habmronenune

uHTEephEepeHINH U TU(PPAKINN MEXaHUIECKUX BOJIH.3BYKOBOW PE30HAHC.

HaGumtoeHne cBsi3u IPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOH WYacTOTON
KoJIe0aHUH.

HccrnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPaKECHHUE, IPEIIOMIICHHE,
noJisspu3anus, AMQpakuus, UHTepPepeHIus.
Tema 3. Onmuka

['eomerpuueckast ontuka. [IpsmMoanHeliHOe paclpoCTpaHEHHE CBETa B OJIHOPOJHOM
cpene. JIyd cBeta. ToueuHbIlf HICTOUHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300paxeHuii B IIIOCKOM
3epKaie.

[Tpenomnenue cBera. 3akoHBl MpesloOMJIeHHs cBeTa. AOCOMIOTHBIA MoOKa3aTesb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. [IpesenbHbli yrosl MoJHOro BHYTPEHHEro
OTpaKEHUS.

Hucnepcus ceera. CnoxHbIi coctas 6enoro ceera. LIBer.

CoOuparomue M pacceuBarolye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSIHHE U
onTUYecKas cuia TOHKOW JuH3BL IlocTpoeHne wu300pakeHuit B coOuparoUMX U
pacceuBaromuX JuH3axX. PopMyIia TOHKOU JIMH3BL. Y BEIMUYECHHE, 1aBAEMOE JTUH30M.

IIpenenbl NIPUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBas ontuka. Wutepdepenmus ceta. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaONIO/IeHNUsT MaKCUMYMOB W MHUHHUMYMOB B HHTEPPEPEHLUMOHHONW KapTHUHE OT JIBYX
CI/IH(baSHI)IX KOFepeHTHBIX NCTOYHUKOB.

Hudpakmus cBera. JludpakiuoHHas pemérka. YcIoBue HAOMIOIEHUS TIIaBHBIX
MaKCHUMYMOB TP MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipusanus ceera.



TexHUYECKHE YCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHUE: OYKH, Nyma, (oroammapar,
MPOSKIIMOHHBINA armapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, IU(paKInOHHAS
peLIETKA, TOJISIPOUI.

Jlemoncmpayuu

[TpsimonuHeitHOe pacrnpocTpaHeHue, OTpaKeHHE M TpeJIoMIICHHE
CBETa.

OnTrueckue npuOOpHI.
[TostHOE BHyTpeHHEe oTpaxeHue. MoJenb CBETOBOA.
HccnenoBanue cBONCTB U300pakeHUH B JIMH3AX.
Mojenu MUKpPOCKOTIA, TEJIECKOIa.
Habmtonenue natepdepeHum ceera.
Hab6mronenue nudpaknuu cBera.
Habmonenue nucnepcun ceera. [lomyuenue
CIEKTpa C MOMOILBIO TPU3MBI.
[Tomydyenue criekTpa ¢ momoiso qudpakiruonnon pemérku. Habmonenne
MOJIIPU3AIUU CBETA.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3mepeHune nokasaresns npesioMIIeHus cTekna. Mccnenopanue
CBOWCTB n300pakeHuil B muH3ax.Habnronenue mucriepcun cera.

Pa3nen 6. OcHOBBI cielIMATbHOM TEOPHH OTHOCUTEIBLHOCTH
['paHunbl PUMEHMMOCTH KJlacCHYecKoM MexaHuku. lloctynaTtsl crnenuaibHOU
TEOPUH OTHOCUTEIBLHOCTH: MHBAPUAHTHOCTH MOJYJISI CKOPOCTHU CBETa B BaKyyme, MPUHIIHUIT
OTHOCUTEIBLHOCTH DHHINTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHHE BPEMEHHU U COKPALLEHUE JITTUHBI.
DHeprusi ¥ UMIYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs3b MacChI C BHGPFHGﬁ 1 UMITYJIbCOM peHﬂTHBHCTCKOﬁ HYaCTHIIHBI. 3Hepr1/1${ IIOKO4I.

Pa3nen 7. KBantoBas ¢pusuka

Tema 1. dnemenmul Kéanmoeoil ONMUKU

®otonbl. Popmyna [lnanka cBa3M sHepruM (GOTOHA C €ro 4yacToToH. DHeprus u
UMIYNbC (HOTOHA.

OtkpeiTe U uccnenosanue (orordpdexra. OmbiTel A. I'. CronmeroBa. 3aKoHbI
¢dorordpdexra. VYpaBHenue OiHmTerHa 1181 ¢doTtodddexra. «KpacHas rpaHuna»
dotorddekra.

Hasnenue cera. Onwitel I1. H. JleOenena.

XuMHndeckoe IeHCTBHE CBETA.

TexHuueckue  ycTpoiicTBAa M NPAKTUYECKOE IPUMEHEHHE:

¢dorozneMeHT,(HOTOAATUHK, COTHEUHAs OaTapesi, CBETOIMO/.

Jlemoncmpayuu

®DoTor(hdeKT Ha YyCTAHOBKE C IIMHKOBOM IJIACTHHOM.
Hccnenoanue 3akoHOB BHeIIHETo (GoTorddekTa.
Cseroauo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma



Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccessHMIO o -YacTHIL
[Tnanerapuast monens aroma. Iloctynarel bopa. M3nyuenune u mornomenue (GOTOHOB IpU
IIEpEX0/ie aTOMa C OJAHOI'0 YPOBHS SHEpruu Ha Apyroil. Buasl cnektpoB. CHekTp ypoBHEN
SHEPrUM aTtoMa BOJOpOJa.

BosiHoBeie cBoiicTBa uyactuu. Bomnbel e  bpoing. KopnyckymnsipHO-BOJHOBOU
OyanusM.

CnioHTaHHOE U BBIHYXXICHHOE H3JIy4YCHUE.

TexHudeckue yCTpOWCTBA M IIPAKTUYECKOE INPUMEHEHHUE: CIEKTPAJIbHBIA aHAIU3
(cnexTpockomn), Jlazep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopnuenb onbiTa Pezepdopaa.

Omnpenenenue ATUHBI BOJIHBI Jia3epa.

Habmroienue nuHeiuaTeIx CrieKTpoB u3nydeHus.J1azep.
Yuenuueckuii sxcnepumenm, rabopamoprulie pabomoi

Hab6nronenue nuHeiyaToro cuekrpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTHI,  JIOKa3bIBAIOIIME  CIOKHOCTb  CcTpoeHus  sapa.  OTKpbITHE
pammoaktuBHOCTH. OmnbITEl Pesepdopna mo omnpeneneHuro CocTaBa pPaJuOAKTHBHOTO
m3nydyenusi. CBoicTBa anb(da-, Oera-, ramMmma-usiydeHus. BnusHue paaunoakTUBHOCTU Ha
JKUBBIE OPraHU3MBI.

OTtkpbITHE IPOTOHA U HelTpoHa. Hyknonnas monens siapa I'elizen6epra— MBaneHko.
3apsn sapa. MaccoBoe umciio sapa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIM M TNO3UTPOHHBIM OeTa-pacnaa. ['amma- u3IydeHHeE.
3aKoH paJIMOAKTUBHOTO pacmaja.

OHeprus CBSA3M HYKJIOHOB B snpe. Snepuble cuibl. Jledekt Mmaccel siapa.

Snepusle peakunu. [lenenue u CUHTE3 SA€ED.

Anepusbiii peakrop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M NEpCEeKTUBHI SIEPHON
JHEPreTUKU. JKOJIOTMYECKHUE aCIIEKTHI IAEPHON SJHEPTETUKH.

OnemeHTapHble YacTulbl. OTKpPBITHE IO3UTPOHA.

Metonbl HaOMIOJEHNUS U PETUCTPALIMH YJIEMEHTApHbBIX YacTull. DyHaMeHTalIbHbIE
B3aumoyeiicTBus. EquHcTBO pusnyeckoil kapTuHbl Mupa. TexHu4eckre ycTpoicTBa u
MIPaKTUYECKOE NPUMEHEHHE: TO3UMETP, Kamepa

Bunbcona, siaepHblit peakTop, aToMHast 6omoa.

Llemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi
HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (GoTorpadusm).

Paznen 8. DiieMeHTHI aCTPOHOMHUHM U ACTPOPUIUKHU

Otanbl pa3sBUTHS acTPOHOMHH. [IpukinagHOE W MHUPOBO33PEHYECKOE 3HAUCHHUE
aCTPOHOMHH.

Bun 3Bé3nHoro HebOa. Co3Be3nus, spKue 3BE3/1bl, TUTAHETHI, UX BUAUMOE JIBHIKCHHE.
CoJHe4Hast cucTeMa.

Comnrne. Conreunast akTUBHOCTh. McTtounuk sHepruu ComnHma u 3BE31. 3BE3NBI, UX
OCHOBHBIC XapakTEePUCTHKU. [[narpamMma «CHeKTpadbHBIH KIACC — CBETUMOCTBY». 3BE3JIBI



IJaBHOHM IOCJIENOBATEIBHOCTH. 3aBUCHMOCTDh «Macca — CBETHUMOCTBY» IS 3BE31 IJIaBHOM
MOCJIeI0BAaTEeIbHOCTH. BHYTpeHHEee cTpoeHue

3B€31. COBpEMEHHBIE IPEACTABICHUS O MPOUCXOXACHUM M 3Bosonuu CosiHLA U 3BE3N.
DTarnbl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama 'anaktuka. Ilonoxxenue u amwxenne ConHua B ["amaktuke.
Tunsl ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE IBIPHI B A/Ipax rajlakTHK.

Bcenennas. Pacmiupenune Beenennoit. 3akon Xab66ma. Pazberanue rajmakTuk.

Teopus bonpuioro B3psiBa. PenukroBoe usnyyeHue.
Macmrabnas crpykrypa Bceenennoil. Meraranaktuka.
Hepewménnsie npo0ieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaOnroneHuss HEBOOPYKEHHBIM IJ1a30M € MCIIOJIb30BAaHMEM  KOMIIBIOTEPHBIX
MPWIOKEHUN JJI ONpPENETCHUs TOJIOKEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be31s1 CEeBEpHOro MONIYIIAPUs U SIPKUE 3BE3]IBL.

Habmronenus B reneckon Jlynsl, mianer, Mneunoro [lytu.

O0o0maroniee NOBTOpeHne

Pony pusuku u acTpoOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOM, COIMATBHOU M
ATHYECKOU cdepax AEATEIBHOCTH YEIOBEKa, POJIb W MECTO (U3UKA U aCTPOHOMHUHU B
COBPEMEHHOM HayyHOH KapTHHE MHUpPa, POJb (PU3NYECKOW Teopur B (POPMHUPOBAHUU
Mpe/ICTaBICHU 0 (PU3HUECKON KapTUHE MHUpa, MEeCTO (PU3MUECKON KapTUHBI MHpa B 001IEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX IPEACTABIECHUN O IPUPOJIE.

Me:xnpeameTHble CBA3U

Wzyuenue xypca ¢usuku 6a3zoBoro ypoBHs B 11 kimacce ocymiecTBisieTcsl ¢ yuéToM
COJIEPKATENbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OMOJOTHH, XMMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Meowcnpeomemmnule nousimusi, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYYHOI'O TO3HAHMS:
SIBJICHUE, Hay4HbII (akT, runoresa, (u3nyeckas BEIMUYMHA, 3aKOH, TEOpus, HAOIIOACHUE,
SKCIIEPUMEHT, MOAECIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelleHUe CHUCTEMBl YypaBHEHHI, TPUTOHOMETpUYECKHE (YHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI
U MX NPOEKIMH Ha OCU KOOPJMHAT, CJIOKEHHE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTAPHBIX
(GyHKIUH, MPU3HAKKU [10100MsI TPEYTOJIbHUKOB, OINpENEiIeHHE IUIOUIaAN TUIOCKUX (QUryp U
o0bEMa Ted.

buonocus: snexTpuueckue SBICHUS B KUBOU IpHpoje, KoieOaTeNbHbIE ABIKCHUS B
KUBOW MPHUPOJIC, ONTUUYECKUE SIBJICHUS B KUBOW MPHUPOJE, JACHCTBUE paUalliy HA >KUBBIC
OpraHHU3MBI.

Xumus: cTpoeHHE aTOMOB M MOJEKYJ, KPUCTaUIMUeCKas CTPYKTypa TBEPIBIX Te,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUTMUECKON PEeIETKH, CHEKTPaJbHbIA aHAIN3.

l'eocpaghusa: MarHuTHBIE TOIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX pyaA, (poTochéMKa
3€MHOW TOBEPXHOCTH, MPEJICKA3aHUE 3EMIICTPSICEHUH.

Texnonoeusi:  JMHUM  DJEKTpoONepenady,  TIEeHepaTop  IMEPEeMEHHOro  TOKa,
ANIEKTPOABUraTeNNb, WHAYKLIMOHHAS I€4b, pajgap, pPaguoNpUEMHUK, TEIEBU30P, AHTECHHA,
tenedon, CBU-neub, NpoeKIIMOHHBIN annapar, BOJIOKOHHAsI ONTHKA, COJTHEYHas OaTapes.



IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMAA ITPOI'PAMMBbI
HHO®PU3UKE HA YPOBHE CPEJJHET'O OBIIET'O
OBPA3OBAHUA

OcBoenue yuebHoro npeamera «Pusnka» Ha ypOBHE CpelHEro o01iero oopa3zoBaHus
(6a30BbIl  ypOBEHb) JOKHO O0OECIEUYUTh JOCTHIKEHHE CIEAYIOIUX JUYHOCTHBIX,
METanpeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JlngHOCTHBIE pE3yNbTaThl OCBOEHHUs Yy4eOHOro mpeamera «DuU3MKaA» TOJDKHBI
OTpakaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJICTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEN TMO3UUMEH JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHUEHTALMH, IO3UTHUBHBIX
BHYTPEHHUX YOCXKICHHH, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHHUCKOTO
o01ecTBa, pacIMpeHre KU3HEHHOTO ONBITA U ONBITA JISATEILHOCTH B IIPOLIECCE PeaTn3allun
OCHOBHBIX HaIlpaBJICHUI BOCIUTATEIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTU:

* TIPa*KAAHCKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMK 00YYAOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUMCKOIr0 OOLIECTBA;
MIPUHSTHE TPaJULIMOHHBIX 0011eueI0BEYECKUX T'YMaHUCTUYECKUX UJIEMOK
TFOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX TPa)kKIAHCKOTO
o011ecTBa, y4acTBOBaTh B CaMOYIIPaBICHUH B 00pPa30BaTEIbHOM OpraHU3aIiy;
YMEHUE B3aUMOJEHCTBOBATH C COLIMAIIbHBIMA HHCTUTYTaMHU B COOTBETCTBHH CHUX
(GYHKIIUSIMU ¥ HA3HAYCHUEM;
TFOTOBHOCTb K 'YMAaHUTAPHOM U BOJIOHTEPCKOU EATEIbHOCTH;

* NaTpHOTUYIECCKOIO BOCIIUTAHHUA:

c(hopMUPOBAHHOCTH POCCUICKON rpakTIaHCKOU
WJICHTUYHOCTH,[IaTPUOTU3MA;
OEHHOCTHOE OTHOIIICHHUE K TOoCyaapCTBCHHBIM CHUMBOJIaM,

JOCTUKEHUSIMPOCCUNCKHUX YYEHBIX B 00J1aCTH
(U3HUKHN U TEXHUKU;
* JYXOBHO-HPABCTBEHHOI'O BOCIIMTAHMSA:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, STHUECKOTO MMOBEICHHUSI; CTOCOOHOCTh
OLICHUBATh CUTYALMI0 U IPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJE B
JESITETbHOCTH YUYEHOTO;
OCO3HAHUE JINYHOTO BKJIAJa B TIOCTPOCHUE YCTOMUYMBOTO OYIYIIETO;

* 3CTETUYEeCKOro BOCIUTAHMSA:
ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAYYHOI'O TBOPYECTBA,
npUcylero pu3nyeckon HayKe;

*  TPYAOBOrO BOCIIMTAHMS:

WHTEpEC K pasIuvHbIM chepaM MpodecCHOHATBHON JEATEIHbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOW M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOp Oymaymien
npodeccuy U pearr30BbIBATE COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTHh K 00pa3oBaHUIO0 U caMO00pa30oBaHUIO B 00iacTu (hU3HKU
Ha TPOTSHKEHUU BCEH KU3HU;



*  JKO0JOrMYeCKOro BOCIIMTAHMS:
c(OpMHPOBAHHOCTH 9KOJIOTUYECKOH KYJIBTYpbl,  OCO3HaHHE
r100aabHOroXapakTepa IKOJI0rHIeCKUX MpooiieMm;
IJIJAHUPOBAHUE U OCYILECTBIICHHUE IEHCTBUM B OKPYXKAIOILIEH CPE/le HA OCHOBE3HAHUS
1eJIel YCTOMYHMBOTO pa3BUTHS YEJIOBEYECTBA,;
pacllupeHHe  OIbITa  JIeATENbHOCTH 9KOJIOTMUECKOMN HaIlpaBJICHHOCTU HAOCHOB
* IEHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTUs pU3NUECKON HAYKH;

OCO3HAHHE I[IEHHOCTH HAy4YHOW [eATeIbHOCTH, FOTOBHOCTH B IpOLIECCE H3YUYCHHS
(DM3HUKU OCYIIECTBIISATh MPOCKTHYIO U HCCIIEIOBATEILCKYIO JCATEIbHOCTh MHAUBHIYATHEHO
U B TpyIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTenbHbIE YHHBepPcaJbHbIE YueOHbIe AeiicTBUsibazoBblie
JOrnYecKue aeiicTBHA:
CaMOCTOSATEILHO dbopmynupoBaTh u aKTyaJIM3UpPOBaTh
po0sieMy,paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENICIATh LEJH JeATEIbHOCTH, 3aJaBaTh MapaMeTPbl M KPUTEPHH HXIOCTHKCHUS;
BBISABIISTE 3aKOHOMEPHOCTH U TPOTHBOPCUUS B
paccMaTpuBaeMbIX(PU3NICCKUX SIBIICHUSX;
pa3zpabarbiBaTh IUIAH PEIICHUS MPOOJIEMBI C y4ETOM aHAIM3a WMEIONTUXCS
MaTepUaIbHBbIX U HEMaTEePHUAIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTUBBI B JIESITENIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIbTATOBLEIM,
OLICHUBATh PUCKHU MOCJIEACTBUH AEATENbHOCTH;
KOOpI[I/IHI/IpOBaTI) nu BBIITOJIHATH pa60Ty B yCJ'IOBI/ISIX
PEaTbHOTO,BUPTYaTLHOTO U KOMOMHHUPOBAHHOTO
B3aHMOJECHCTBUS;
pa3BUBATh KPEATUBHOE MBILUICHNUE TPU PEIICHUH KU3HEHHBIX MPOOIeM.

ba3oBble ucciiegoBaTe/IbCKHe JeMCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTHEN, KIIOUYEBBIMU MOHATHUSIMU U METOJIAMH
¢bu3nueckoil HayKu;

BJIAJ€Th HaBBIKAMU Y4eOHO-HCCIENOBATEIbCKOW M MPOEKTHON JesATEeIbHOCTH B
obnacTi (QU3MKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOATEIBHOMY HOUCKY METO/0B
pelieHus 3a1a4 (pU3NYEecKoro coep KaHusl, IPUMEHEHHUIO Pa3InYHBIXMETO/10B TO3HAHMUS;

BJIQ/IETh BUJAMH JIEATEIbHOCTU MO MOJIYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEPIpETaluHy,
npeoOpa3oBaHUI0 U NMPUMEHEHUIO B PA3IMUYHBIX yYEOHBIX CUTYalMsX, B TOM YHCIE IPH
CO3/IaHUU Y4EOHBIX ITPOEKTOB B 001acTH (DU3HKH;

BBISIBJISITH NPUYMHHO-CIICJCTBEHHbIE CBSI3M U aKTyaJIM3UpPOBaTh 3ajJady, BbIIBUIaTh
TUNoTe3y €€ peuleHusi, HaXOJUTh apryMEHThI JUIsl JJOKa3aTeJbCTBA CBOMX YTBEP)KIIECHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

AQHAIN3UPOBATh IIOJIyYEHHBIE B XOJAE PEUICHMs 3aJaud pPE3yJbTaTbl, KPUTUYECKU
OLIEHMBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh W (HOPMYITHPOBATH COOCTBEHHBIC 33/1aUul B 00pa30BaTEIbHOMN JCATEIHHOCTH,
B TOM YHMCIIE TIPU U3YYEHUH (PU3HKH;



JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh EPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTUUYECKYIO 00JIACTHKU3HEACATEIIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1aCTei; BBIABUTaTh HOBBIE
UJieu, NpejyiaraTb OpUruHalIbHbIE MOAXO0/bl U PELICHUS;CTaBUTh IPOOJIEMBI U
3aJ]a4, JOIIyCKAaIOLINE aIbTCPHATUBHBIC PEILICHUS.

Pabora c undopmanmeii:

BJIAJETh HaBbIKAMM IOJy4eHHMs] HH(poOpMalMU (U3UYECKOTO COJEpXKAHUA U3
HCTOYHMKOB  pa3HbIX THUIIOB, CAaMOCTOSITEIBHO  OCYLIECTBJIATH  IIOMCK,  aHAJIM3,
CHCTEMAaTH3allMI0 M HMHTEPIPETalui0 WHPOPMALUU  PA3JIMYHBIX BHJIOB H  (GOpM
[IPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(POPMALIUY;

UCIIONIb30BaTh CPEACTBA MH()OPMALMOHHBIX M KOMMYHHMKALMOHHBIX TEXHOJIOTHH B
pELICHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3AIMOHHBIX 3a/1a4 C COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHHKH O€30MacHOCTH, THUTHEHBI, pecypcocOepekeHus,
MPABOBBIX M THYECKUX HOPM, HOPM HH(POPMAITMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUYECKOTO COAEp)KaHUS B PA3NUYHBIX (PopMatax c y4ETom
HazHauyeHUs HHGOpMAIMM W LEJNEeBOH ayIuTOPHH, BBIOMpAs ONTHMAIBHYIO (QOpMY
MPEJCTABICHUS U BU3YAJIU3AIIUH.

KoMMyHnKaTHBHBIE YHMBeEpPCAJbHbIE YUeOHbIe 1eliCTBUSA:
OCYILECTBIIATh OOIIEHHE HA YPOKaxX (PU3MKHU U BO BHE-YPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYaI[Uil U CMATYaTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHMEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAH/IHOW U WHIUBUIYAIbHOU PaOOTHI;

BBIOMPATh TEMATUKY M METOJ/Ibl COBMECTHBIX JIEUCTBUM C YUETOM OOIIMX UHTEPECOB U
BO3MOXHOCTEN Ka)XJ0Tr0 WIeHa KOJUIEKTUBA;

MPUHUMATh LIEJIM COBMECTHOM AEATEIBHOCTH, OPraHU30BBIBATH M KOOPJIAWHUPOBATH
JEUCTBUA N0 €€ JOCTUKEHHIO: COCTABIIATH IUIAH JEHCTBUM, PACOPENCIISATh POIU C YUETOM
MHEHHI YYaCTHUKOB, 00CYXJaTh Pe3yJbTaThl COBMECTHOM paOOTHI;

OIICHMBATh KAauyeCTBO CBOETO BKJIa/Ja M KaXKJIOTO YYacTHHKA KOMaHIbl B OOIIUi
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBbI€ MPOEKTHI, OLEHUBATh UJICH C MO3UIUHA HOBU3HBI, OPUTHHAIIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATH IO3UTUBHOE CTPATETHMUYECKOE IOBEAEHUE B PA3JIMYHBIX CUTyalUsX,
MIPOSIBIISATH TBOPUYECTBO M BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

PerynsiTuBHble yHHMBepcajibHble Y4eOHbIe JAelCTBHSA
Camoopranusanus:
CaMOCTOSITENILHO OCYIIECTBIIATh MO3HABATENIBHYIO ACSITEILHOCTD B 00JACTH (PU3UKU U
aACTPOHOMUU, BBISIBIISATH MPOOJIEMBI, CTABUTH U (hOPMYTUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOATEJIbHO COCTABJIATH IJIaH PEIICHUSI PACUETHBIX U KAYECTBEHHBIX 3a/1a4, MIaH
BBITIOJTHCHUST TIPAKTHYECKOW pabOThI C YYETOM MMEIOMIUXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYAaIIUSIM;



pacuMpsATh paMKd y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX IMPENNOYTCHUH; AeaTb
OCO3HAHHBII BBHIOODP, apryMEHTHPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTD 32 PEIICHUE; OLICHUBATh
IpUOOPETEHHBIH OIIBIT;
croco0CTBOBaTh (OPMHUPOBAHUIO M IPOSBICHUIO 3PYAULUU B 00nacTd (U3UKH,
IIOCTOSIHHO ITOBBIILIATH CBOM 00Pa30BaTEIbHbIA U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIBbHBIN MHTEJICKT:

JlaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JACATEIBHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LEIAM;

BJIAJCTh HAaBbIKAMM I103HABATEJIbHONW pE(IEKCMM Kak OCO3HaHMS COBEPIIAEMBIX
JEUCTBUN U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3yJIbTaTOB HOCHOBAHU;

UCTIOJIb30BaTh NPUEMBI Pe(PICKCHH ISl OLEHKH CUTYalluH, BHIOOPAa BEPHOTOPEILICHUS;

YMETh OLICHMBAThb PUCKU M CBOEBPEMEHHO IIPUHUMATh PELIEHUS 10 MXCHUKECHUIO;

IIPUHUMATh  MOTHUBBl W AapPryMEHTBl  JPYyrUX IIpM  aHaIMU3e
pPe3yNbTaTOBAEATEIBHOCTH;

IpUHUMATh ce0s1, TOHUMAasi CBOM HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATb ~ MOTUBBI U apryMEHTbl  JIpPYyruX IpU  aHaIu3e
pe3yNbTaTOBAEATEILHOCTH;

IpU3HaBaTh CBOE IPABO U MPaBO APYTUX HA OLUIUOKHU.

B 1npomecce MOCTHMXKEHUS JMYHOCTHBIX PE3YJbTATOB OCBOCHUS IPOrPaMMBI 10
¢du3nKe U1 YPOBHS CpeIHEro oOImero oOpa3oBaHHsS Yy OOYYArOIIMXCS COBEPIICHCTBYETCS
AMOIMOHAIBHBIA WHTEIUICKT, MPEAINO0JIaratonicopMupoBaHHOCTb:

CaMOCO3HAHUS, BKIIIOYAIOIIETO CIHOCOOHOCTh TOHMUMATh CBOE HSMOILMOHAIBHOE
COCTOSIHME, BUJETh HAIPABJICHUS PAa3BUTHS COOCTBEHHOM SMOIMOHANBHON cdephl, OBITH
YBEpEHHBIM B ce0e;

CaMOpPETYJIMPOBAaHUs,  BKIIOYAIONMIETO  CAMOKOHTPOJb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEIEHHE, CIMOCOOHOCTh aJalTUPOBATHCA K AMOIMOHAIBHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTD, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKITFOUYAIOMIEH CTPEMIIEHHE K TOCTH)KEHUIO IIETH U YCIIEXY,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHUE AEHCTBOBATH MCXOS U3 CBOMX BO3MOKHOCTEHH;

HMIIATUH, BKIIOYAOLIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIEHOE COCTOSTHUE APYTHUX,
YUUTBIBATb €r0 MPU OCYIIECTBIEHHMH OOLIEHHS, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKIOYarOIIUX CIIOCOOHOCTH BBICTpanBaTb OTHOIICHHA C
JIPYTUMHU JIOABMH, 3a00TUTHCS, IPOSBIISTH HHTEPEC U pa3peniaTb KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATHI

K konmy obOyuenuss B 10 kiacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIMXCSl YMEHHIA:

JEMOHCTPUpPOBaTh Ha TMpUMEpax poib U MecTo (U3NKu B (HOPMUPOBAHHUU
COBPEMEHHOW Hay4YHOH KapTHUHBI MUPA, B Pa3BUTUHU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B
MIPaKTUYECKON JESATEIbHOCTHU JTIOACH;

YUUTHIBaTh TPAHUIIbl IPUMEHEHMSI U3yYEHHBIX (PU3MUECKUX MOJIeNel: MaTepralibHas
TOYKa, HHEpIHAJIbHAs CUCTEMa OTCUéTa, aOCONMIOTHO TBEPAOE TEIO, UCATbHBIN T'a3, MOAEIH



CTPOCHHMS Ta30B, KHJIKOCTCH M TBEPABIX TEJ, TOUCUHBIN AICKTPUUCCKUH 3apsiI IPU PEIICHUH
bu3nuecKux 3a/1ay;

pacmo3HaBath (pU3MYecKue sSBICHUS (IIPOLECChI) U OOBSICHITh X HA OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS BEIIECTBA U ICKTPOAUHAMUKH:
pPaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMKCHHE, CBOOOIHOE MajJeHUE Tell,
JBIDKEHUE T0 OKPY)KHOCTH, HWHEpLHs, B3auMoneucTBue Ten, auddysus, OpOoyHOBCKOE
JBIKEHUE, CTPOCHHE JKMIKOCTEH U TBEPABIX TEJl, U3BMEHEHUE 00BhEMA TEN MPU HArpeBaHUU
(oxnaxkneHuu), TEIUIOBOE  paBHOBECHE,  HCHApeHHe,  KOHJIEHCAllUs,  IUIaBJICHUE,
KPUCTAJUIM3ALMs, KUICHUE, BJIAXHOCTh BO3/1YyXa, MOBBIINICHUE [JABJIEHUA Ta3a IIPU €ro
HAarpe€BaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIy MapaMeTpaMH COCTOSIHUSI Tas3a B
H30IMpoIIeccax, JICKTpU3alus Tell, B3aUMOICHCTBUE 3apsiJIOB;

OMKCHIBATh MEXaHWYECKOE JBW)KCHHE, UCHONB3ys (PHU3NYECKUE  BEIUYHHBL:
KOOpJAMHATA, MyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUila, UMIYJIbC Telna,
KMHETUYECKasi SHEPTUsi, MOTEHUUAIbHAs SHEPIusi, MeXaHuueckas paboTa, MeXaHW4YecKas
MOIIHOCTh; MPH ONMHCAHWH TPABHIHLHO TPAKTOBATH (U3MUYECKUH CMBICT HUCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHUS U €IWHUIbl, HAXOMUTh (OPMYINbBI, CBA3BIBAIOIINME JAHHYIO
(bU3MYECKYIO BEIMYUHY C APYTUMHU BEJIMYUHAMU;

ONUCHIBAaTh M3YYECHHBIC TEILJIOBBIE CBOWCTBA TEJl U TEIUIOBBIC SIBJICHUSA, UCIIOJb3Ys
¢dbu3nuecKkre BENWYMHBL: JaBlICHHE Ta3a, TeMIepaTypa, CpPelHsAs KUHETHYecKas SHEeprus
XAO0THYECKOT0 JIBMXKEHUSI MOJIEKYJ, CPEJHEKBAAPATUYHA CKOPOCTh MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSISI SHEPTHs, paboTa raza, Ko3(pGHUIHeHT MoIe3HOT0 IEHCTBUS TETIIOBOTO
JBUTATENS; TPU ONMHCAHWW TPABHIBHO TPAKTOBATH (DU3MYECKHA CMBICT WCIIOIh3YEMbIX
BEJIMYMH, MX OOO3HAYEHUS U EIUWHHUIbI, HAXOAUTh (OPMYJbI, CBI3BIBAIONINE JAHHYIO
(bU3MYECKYIO BEIMUUHY C IPYTUMH BEIUYUHAM;

ONKMCHIBATh U3YYEHHBIC JICKTPUUECKUE CBOKMCTBA BEIIECTBA U DJIEKTPUUECKUE SIBIICHUS
(portecchl), UCHONIB3YsT (PU3MUECKHE BEIIMYMHBL: DJEKTPUUYECKUM 3apsjl, JIEKTPHUUECKOEe
1oJjie, HANpsHKEHHOCTHh II0Js, NOTEHUHMAJ, PA3HOCTh MOTEHUMAJIOB; IIPU OIMCAHUHU
MPaBWJIBHO TPaKTOBaTh (DPU3MUECKUI CMBICI HCIOJB3YEMBIX BEIMYMH, UX OOO3HAUEHUS U
€IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3NYECKYIO BETUYUHY C IPYTUMHU
BEIINYMHAMH;

aHAIM3UPOBATh (PU3MUECKHE TIPOIECCH U SBIEHUS, UCTIONB3YS (PU3NYECKUE 3aKOHBI U
MPUHLMUIBL: 3aKOH BceMupHOro tsarotenus, I, I u Il 3akonsl HeroToHa, 3aK0H coXpaHeHuUs
MEXAHUYECKOW SHEPruu, 3aKOH COXPAHECHUS HUMITYJIbCa, NPUHLMI CYNEPIO3ULIHUA CHII,
NPUHIIMI PABHOMNPABUA HWHEPUHUAIBHBIX CHUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO
TEOPUIO CTPOEHHMS BELIECTBA, Ia30BbIE€ 3aKOHBI, CBA3b CPEAHEH KHUHETUYECKOW DSHEpPruu
TEIJIOBOTO  JIBIDKEHHS MOJEKYyl C aOCONIOTHON TemIepaTypoid, TMepBbI 3aKOH
TEpPMOJIMHAMUKH, 3aKOH COXPAaHEHMS JJIEKTPUUYECKOTO 3apsaa, 3akoH Kymona, mpu 3ToMm
pa3inyaTh CIOBECHYIO

(OpMyIIMPOBKY 3aKOHA, €r0 MaTeMaTUYEeCKOE BBIpAXKEHHE M yCIOBUS (IpaHUIbl, 001acTH)
MIPUMEHUMOCTH;
OOBSCHATh OCHOBHBIE MPUHIMUNBI ACHCTBUS MAaIIUH, NPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3nuyarh yCcIOBUS UX O€30MIaCHOTO MCIIOIB30BaHMS B TOBCETHEBHOM JKU3HU;
BBINOJIHATh SKCHEPUMEHTHI 10 UCCIIEOBAHUIO (DU3MUYECKUX SBJICHHM M MPOLIECCOB C
UCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX M3MEPEHUN, NpU OSTOM (QOpMYIUPOBATH



npobneMy/3ajady W THIOTE3y Yy4eOHOTO OSKCIEpPHUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEUI0KEHHOT0 000PYA0BaHUS, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIISITh MPSAMbIE U KOCBEHHBIC M3MEPEHUS (U3NYECKUX BEJIWYHMH, IPU 3TOM
BBIOMPATh ONTHMAJIBHBIN CIIOCOO M3MEPEHHs] U MCIOJIb30BaTh W3BECTHBIE METOABI OICHKH
MOrPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (DU3MYECKMMH BEJIIMYMHAMH C HCIIOJIb30BAaHHEM
NPSMBIX W3MEpPEHUl, MpH ATOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl
MOJyYCHHON 3aBUCHUMOCTH (PU3UYECKUX BEIMYMH B BHJE Tabiaum u TpadukoB, JenaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIIECTIOBAHUS;

coOnrofaTh mpaBuiia 0€30MacHOr0 TpyAa IpHU MPOBEIACHUM HCCIEJOBAHMM B paMKax
y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIEI0BAaTEIbCKOM M IMPOEKTHOM NESATEIBHOCTH C
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOpaTOpHOTO 000pYI0BAHUS;

pemiath pacdy€THBIC 33/Ja4M C SBHO 3aJaHHON (PU3HUECKOW MOENbIO, HCHOJIb3YA
¢u3nuecKkue 3aKOHBl M TPUHIUIB, HA OCHOBE aHajM3a YCIOBUS 3aJaud BbIOUpATh
(bu3MYECKYI0 MOJIETb, BBIACIATh (PU3UUECKIE BETUUMHBI U (DOPMYIIbI, HEOOXOAUMBIE s €€
pelieHus, TMPOBOANUTh PACUYETHI M OLEHUBATH PEAJBHOCTh IOJIYYCHHOTO 3HAUCHHUS
(U3HYECKON BEITUMIMHBL;

pelaTh Ka4eCTBEHHBIE 3a/]a4i: BHICTPAUBATh JIOTHUECKHU HEIIPOTHBOPEUUBYIO LIETTOUKY
paccyXJIeHHii ¢ OOopol Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;

UCTIOJIb30BaTh npu pereHnH y4eOHBIX 3a1a4
COBpPEMEHHBICHH(OPMAIIMOHHBIE TEXHOJIOTUHU JISl TIOUCKA,

CTPYKTYpUPOBAHUS, UHTEPIPETAIIMUH MPEACTABICHUS yUeOHOW U HAYyYHO-TIOMYJISIPHOM
nH(pOpMaLIUY, TTOTYYEHHONH HM3Pa3NUYHBIX HCTOUHUKOB, KpUTHUECKU aHATU3UPOBATH

NOJTy4aeMyr0 HH()OPMAIHIO; IPUBOIUTH PUMEPHI BKJIaZa POCCUICKHIX U 3apyOekKHBIX

yu€HBIX-(DU3UKOB B pa3BUTHE HAYKH, O0O0BSICHEHHE TIPOIIECCOB
OKpY’KaIOIIero MHupa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUYECKHE 3HAHUSA IO (U3UKE B IOBCETHEBHOM >KU3HU JUIA

obecrieyeHus: 6€30MaCHOCTH MPH OOpallleHNH ¢ IpUOOpaMu U TEXHUYECKUMHU

YCTPOHCTBaMHU, JJISi COXPAaHEHMsS 3/I0pOBbSI M COOJIOACHUS HOPM 3KOJIOIMYECKOIro
HOBE/ICHUS B OKpYXKAIOLIEeH cpere;

paboTaTh B IpyMIe C BBINOJIHEHUEM Pa3IMYHBIX COLMAIBHBIX pOJIEH, INIaHUPOBATh
paboTy TpyMIIbI, palMOHAIBHO PACIIPEENATh O0S3aHHOCTH M TUIAHUPOBATh JICATEIIHOCTD B
HECTaHIAPTHBIX CUTYAIUsAX, aIC€KBAaTHO OI[CHUBAThH BKJIAJl KAXKJIOTO M3 YYaCTHUKOB TPYIIITBI
B pellIeHue paccMaTpuBaeMoi poOIeMbI.

K kxonmy obyuenuss B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTpaXKaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHIA:

JEMOHCTPHPOBATh Ha TMpPHUMEpPax poidb H MecTo (Gu3UKH B  (QopMuUpOBaHHH
COBPEMEHHOW HAayYHON KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKH U TEXHOJIOTHI, B
MPAKTUYECKOH EATEIIbHOCTH JIIOJEH, IEJIOCTHOCTh ¥ €MHCTBO(MU3NUECKOI KapTHHBI MUPAa;

YYUTHIBATh TPAHHIBI TPUMEHEHUS W3YYEHHBIX (QHU3UYECKAX MOJCNEH: TOYCUHBII
AIIEKTPUUYECKUI 3apsij, JIyd CBETa, TOYCUHBIH HCTOYHUK CBETa, sJCpHAsl MOJENb aToMa,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO si/ipa MPpH pelieHnH GU3NIEeCKUX 3a/1a4;

pacrio3HaBarh (pU3NYECKUE SIBIECHUS (IIPOIECcChl) U OOBSICHITh UX Ha OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA W KBAaHTOBOM (HM3WKHU: DIEKTPUYECKas IPOBOJAUMOCTh, TEIUIOBOE,
CBETOBOE, XHMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aWMOJICHCTBHE MAarHUTOB,



AJIEKTPOMArHUTHAsT WHIYKIHS, JCHCTBHE MAarHUTHOTO IIOJII Ha TPOBOJAHHUK C TOKOM H
JOBUOKYIIMICS — 3apsill, OJJIEKTPOMAarHUTHbIE KojeOaHWuss ¥  BOJIHBI, MPSIMOJUHEIHOE
pacrpocTpaHeHHE CBETa, OTPAXEHHUE, TMpeoMIICHHe, HWHTephepeHrs, Iupakuus u
MoJsipu3aliis CBeTa, JUCHEpCcHs cBera, ¢oTodnekrpudeckuii 3pdekt (dororddexr),
CBETOBOE JIaBJICHHWE, BOBHUKHOBCHHE JIMHEHUYATOTO CIIEKTPa aToOMa BOJIOPOJIA, ECTECTBEHHAS
Y UCKYCCTBEHHAsl PaJIOAaKTUBHOCTD;

ONHKCBHIBATh W3YUEHHBIE CBOWCTBA  BemIECTBA  (DJIEKTPUUYECKHE, MAarHUTHBIEC,
ONTUYECKUE, DJICKTPUYECCKYI0 MPOBOIUMOCTh PAa3IUYHBIX CpPEA) W DIIEKTPOMArHUTHBIC
SIBIICHHS (ITPOIECCHI), UCTIONB3Ysl (PU3HUSCKUE BEIMYUHBL: SJICKTPUICCKUAN 3apsil, CHIIA TOKA,
AJIEKTPUUYECKOE HAMPSIKEHUE, OSJIEKTPUUYECKOE COMPOTUBICHHUE, PA3HOCTh IOTEHIIMAJIOB,
AJIEKTPOBIKYIIAS CcUia, paboTa TOKa, MHAYKIUS MarHUTHOTO MOJs, cuia Amriepa, cuia
JlopeHnia, WHAYKTUBHOCTh KATYIIKH, JHEPTUsl SJCKTPUYECKOrO M MArHUTHOTO TIOJICH,
MEPUOJT U YacToTa KojeOaHWi B KOJIEOATEIIBHOM KOHTYpE, 3apsj U CHJIa TOKa B IpoIiecce
rapMOHUYECKUX IIEKTPOMArHUTHBIX KoJeOaHHid, (POKYCHOE paCCTOSIHHE M ONTHYECKAs CHJIa
JIMH3BI, TIPH OMUCAHUY TIPABIIIBHO TPAKTOBATH (PU3MUECKUI CMBICIT UCIOIB3YEMbIX BEIUYHH,
uX 0003HAUCHUS M EIMHUIIBI, YKa3bIBaTh (YOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PH3UYECKYIO
BEJIMYMHY C IPYTUMU BEIIMYHMHAMU;

OINHUCBHIBATh M3YyYCHHbIE KBAaHTOBBIE SIBJICHUS M IPOLECCHI, UCHOIB3Yd (pusnueckue
BEJIMYHHBI: CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH, [UIMHA BOJHBI M 4acTOTAa CBETA, SHEPIUs U
uMIynbCc (OTOHA, TEPHOA MOJypaclaaa, SHEPrusi CBSI3M ATOMHBIX sJIEp, MPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PU3WUYECKHI CMBICT HCIIOJNB3YEMbIX BEIMYUH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbl, CBSA3bIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAUCHUE (PU3NUECKOM BETMUNHBL;

aHaJU3UPOBaTh (PU3NYECKUE MPOLECCHI U SBJICHUS, UCIIONIB3Ysl (PU3NYECKHE 3aKOHbBI U
NpUHOMIBL 3akOH OMma, 3aKOHBI IOCIEN0BAaTENIbHOIO M NAapajuIEIbHOIO COECIUHEHUS
IIPOBOAHUKOB, 3aKkoH Jlxkoyns—JIeHma, 3aKkOoH JJIEKTPOMarHMTHOM MHAYKLMH, 3aKOH
MPSIMOJIMHEHHOIO  pacHpOCTPaHEHUs CBETa, 3aKOHbl OTPaXEHHUS CBETa, 3aKOHBI
MpPEeIOMIIEHUsI CBETa, YypaBHeHHe OHHITeWHa 1 (oTodddexTa, 3aKOH COXpaHEHUs
OHEPrUH, 3aKOH COXPAHEHMs MMITYJIbCA, 3aKOH COXPAHEHUS DJIEKTPUUECKOIO 3apsja, 3aKOH
COXPAHEHHs MacCOBOI0 YMCIIA, IOCTyJIaThl bopa, 3aK0H paAMoakTUBHOTO pacnajaa, Ipu 3TOM
pa3ianyaTth CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €M0 MATEMaTUYECKOE BBIPAXKEHUE U YCIIOBUS
(rpanu1bl, 00JIACTH) TPUMEHUMOCTH;

OTpeeNATh HAlIPaBJIEHUE BEKTOPa UHAYKIIMA MarHUTHOT'O TIOJISl IPOBO/IHUKA C TOKOM,
cwisl AMriepa u cuisl JlopeHna;

CTPOUTh U ONMCHIBaTh M300pa)XEHUE, CO3[aBaeMO€ IUIOCKHM 3€pKajioM, TOHKOMH
JIMH30M;

BBITMOJHATh SKCIIEPUMEHTHI [0 HCCIEIOBAHUIO (PU3NYECKUX SIBJICHUH M MPOLECCOB C
UCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX M3MEPEHUH: TMpU I3TOM (HOPMYIHPOBAThH
npobnemy/3agayy M THUIOTE3Y Y4YeOHOro SKCIEpUMEHTa, coOUpaTh YCTaHOBKY W3
MPEUI0KEHHOT0 000PYA0BaHUs, TPOBOAUTE ONBIT U (POPMYIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh NMpPSIMbIE M KOCBEHHBbIE M3MepeHUs (PU3MYEeCKUX BETUYMH, MPH ITOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUs] U HMCIOJIb30BaTh M3BECTHBIE METO/BI OILICHKH
MIOIPELIHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCUMOCTH (PU3MYECKMX BEJIUYMH C HCIOJIb30BAaHUEM TMPSIMBIX
M3MEpEHU: IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATh PE3yIbTaThl MOTYYECHHON



3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BUAE TaOMUIl M TpaduKOB, JAeiaTb BBIBOABI IO
pe3yiabTaTaM UCCIEeI0BAHUS;

coOuo1aTh IpaBuiIa 6€30IacHOTO TPyJAa MPH MPOBEIEHUHM HCCIEIOBAHMHA B paMKax
y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIEI0BATEIbCKOM M IMPOEKTHOM NESTEIBHOCTH C
HCIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONUCTB U JIaOOpaTOPHOT0 000PYI0BAHMUS;

pemiath pacdy€THBIC 33/Ja4M C SBHO 33aJaHHON (DU3MYECKONW MOMAEIBIO, HCIONb3Ys
¢du3nveckre 3aKOHbI ¥ PUHIIMIIBL, HA OCHOBE aHAJIN3a yCIOBUS 3a7aui

BBIOMPATh (PU3MUECKYI0 MOJENb, BBIACHATh (U3MUECKUE BEIMYUHBI U (HOPMYIIHI,
HeoOXoAuMble JUIsl €€ pelleHHs, MPOBOAUTh pacyéTbl U OLEHMBATh PEabHOCTh
IIOJIyYEHHOT'0 3HaYeHUs (PU3NYECKON BEIIMYHHBI,

pelaTh KaYeCTBEHHbIE 3ajau: BBICTPAUBATh JIOTMUECKHU HEIPOTUBOPEUUBYIO LIETIOUKY
paccyXJeHMi ¢ ONIOpOol Ha U3Y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U (PU3UUYECKHE SBICHUS;

HCII0JIb30BATh pu peleHnn yueOHBIX 3aJ1a4 COBPEMEHHBIE
MH(OPMaLIMOHHBIE TEXHOJIOTUU JUISl TIOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALUUU
NPEe/CTaBICHNUS YU€OHOH M HAayYHO-TIONYJISIPHONW WH(GOPMAINH, TOTYYeHHON M3Pa3IUIHbBIX
HCTOYHUKOB, KPUTUUECKU aHAJIU3UPOBATh MOJIYy4aeMyt0 HH(OPMALHIO;00bSICHATh
IIPUHLMIBGL JEHCTBUSAMALINH, npubopoB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBHS UX O€30MIACHOTO HCIIOJIb30BAHUS B MIOBCEHEBHOM

KU3HU;

NPUBOANUTH TPHUMEPHl BKJIAJa POCCHUCKHX W 3apyOeKHBIX YYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIEro MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHIL;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUA IO (U3MKE B IMOBCEJHEBHOM JKU3HU Ui
obecrieyeHuss 0€30MAaCHOCTM IpU  OOpalleHuu ¢ NOpudbopaMH M TEXHUYECKUMHU
YCTpPOHCTBaMHU, MJIi COXPaHEHHMs 3/I0pOBbS M COOJIOACHUS HOPM 3KOJOIMYECKOTO
MOBEICHUS B OKPYKAIOIIEH CPELIE;

paboTaTh B IpylIe C BHIIOJHEHHUEM pAa3JIMYHBIX COLMAIBHBIX POJIEH, INIaHUPOBATH
paloTy rpymnmbl, palMOHAIBHO pacpeaessaTh 005S3aHHOCTH U IJIAHUPOBATh JESATEILHOCTh B
HECTaHJAapPTHBIX CUTYALHUsAX, aIEKBATHO OLIEHUBATh BKJIAJ KaKJOTO U3 YYaCTHUKOB TPYIIIBI
B pEILIEHUE pacCMaTpUBaEMO poOIeMBbl.

Temaruueckoe niuanupoBanue 10 kiace

KonmuecTBo yacoB (DnekTpoHHbBIE (ITUPPOBEIC)
00pa3oBaTeIbHBIC PECYPCHI
Ne |[HaumeHOBaHHE pasesioB U KoHTposbHble|lpakTU4eckune
T/TTeM IPOrpamMMbl paboTbl paboTbl
Bcero

Paznea 1. ®DUSUKA U METOJAbl HAYYHOI'O ITO3HAHUS

bubmuoreka IIOK

1.1 (6)) 2
FISHI M METOART https://m.edsoo0.ru/7f41bf72

Hay4YHOI'O IMO3HAHUWA

Wroro no pazneny 2

Pa3zgen 2. MEXAHUKA

butommoreka LHIOK

2.1 K 5
HHEMATHRA https://m.edsoo.ru/7f41bf72



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

2.2

JnHamuka

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

2.3

3aKOHBI COXpaHEHUS B
MEXaHHKE

bubmoteka [IOK
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny

18

Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA

OCHOBBI MOJIEKYJISIPHO- Bubmmorexa LIOK
3.1 . 9 1
KUHETHYECKONTEOpUH https://m.edsoo.ru/7f41bf72
32 | OcHosel 10 1 ﬁ“‘sﬂ_;‘/"“’ga HOI; b7
TepMOIMHAMUKH ttps://m.edsoo.ru
33 ArperarHsie 5 bubmmoteka [IOK
' COCTOSIHUS https://m.edsoo.ru/7f41bf72
BEIIIECTBA.
®azoBbIe
MEPEXOIBI
Uroro no pazneny 24
Pazgen 4. DJIEKTPOIMHAMUKA
Bbubmuoteka [IOK
4.1 3 10 1
niekIpocTatIa https://m.edsoo.ru/7f41bf72
42 HocrosiHHBIH Ll Bu6mmorexa LIOK
' IEKTPUICCKHIA TOK. https://m.edsoo.ru/7f41bf72
Toku Bpa3iIHUHBIX
cpenax
Wroro no pazneny 22
PesepBHOE Bpewmst 2
OBILIEE KOJIMYECTBO 68 | 3 3
YACOB I10 ITPOI'PAMME
11 KIIACC
KonmuecTBo 4acoB (OnekTpoHHBIE (ITUPPOBEIC)
0Opa3oBaTeIbHBIC PECypCh
HanmeHoBaHWe pa3/eioB U TeM KouTposnbasi[[IpakTrdecku
POrPaMMbI ¢ paboThl e paboTEHI
(Ne Bcero
/11
Pazgen 1. DJIEKTPOAMHAMUKA
L MarautHoe moie. i i 3 Bu6mmotexa [TOK
1' DeKTpOMarHUTHAs 1 https://m.edsoo.ru/7f41c9
WHTYKIHS ic
Wroro no pazneny 1



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

Pa3nen 2. KOJIEBAHHWS U BOJIHBI

) MexaHndeckue u 9 Bu6mmorexa LIOK
1' AIIEKTPOMATHUTHBIC https://m.edso00.ru/7f41c9
KoJe6aHus ic
) Mexannueckue n . ) Bubmmorexa LIOK
2' 3JIEKTPOMarHUTHBIEBOIHBI https://m.edsoo.ru/7f41c9
7c
bubmmoreka IIOK
2.1 O 1
HHa https://m.edsoo.ru/7f41c9
3 0
7c
Wroro o pazneny 2
4
Pasgea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTHU
3 OcHoBbl 4 1 Bu6mmorexa LIOK
1' CIeLUaIbHON https://m.edso00.ru/7f41c9
TEOPHUH c
OTHOCHTEILHOC
TH
Wroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. Bbubmuoteka IIOK
4. | DaeMeHTH KBAHTOBOM ONTHKH 6
1 https://m.edsoo.ru/7f41c9
7c
Bbubnuoreka IIOK
4.2 C 4
TPOCHHE ATOME https://m.edsoo.ru/7f41c97c
Bbubnuoreka IIOK
4.3 A 5
TOMHOE #1IpO https://m.edso0.ru/7f41c97c
Uroro no pazueny 15

Pazgen 5. QJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKH

YACOB I10 IMTPO'PAMME

bubnnoteka [JOK
A 7 1
> UICMEHTb! ACTPOHOMHIL https://m.edso00.ru/7f41c97c
U acTpopU3uKH
Wroro no pazneny 7
Pa3znes 6. OBOBIHAIOIIEE TIOBTOPEHUE
6.1 O6o06maromee 4 EH@I_;/I/OTeﬁa HOI§7f 41097
HOBTOpEHIE ttps://m.edsoo.ru c97c
HWroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68 4

IToypounoe mnanuposanue 10 kace



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
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

KonuuectBo yacoB

DIIeKTpOHHBIC

* Tema ypoka Bece | Konrpons | Ilpakrtuuec f:;jen tipoEEIe
o il kite paboTs] s 00pazoBaTeIbHBIC
paboThI PECypet
duznka
Bbubmuoreka [IOK
— Hayka 1
https://m.edsoo.ru/ff0
0 c32e2
IpUpOJIE.
Hayunslie
METO/IbI
MO3HaHUS
OKpYyXaro
IEro
Mupa
Ponb u mecTo
bu3uKH B 1 bu6imorexa [JOK
dbopmMupoBaHun https://m.edsoo.ru/ff0
COBpPEMEHHOM c33e6
Hay4YHOW KapTHHBI
Mupa, B
MPaKTHYECKOI
JIeATEeTbHOCTH
Tonen
Mexanundeckoe
JIBIDKCHUC. 1 bubnuoteka [JOK
OTHOCHUTENBHOCTH https://m.edsoo.ru/ff0
MEXaHUYECKOT O 3508
JIBUKCHHS.
[lepemenienue,
CKOPOCTb,
YCKOpEHUe
PaBHomepHoe bubnmnorexa [JOK
. 1
HpsSMOJIMHEHHOE https://m.edsoo0.ru/ff0
JIBUKCHHE €3620
PaBHOyCcKOpeHHOE 1 bu6morexa [JOK
NPSIMOJIMHEWHOE https://m.edsoo.ru/ff0
JBUKEHHE c3rze
CBoboznnoe 1 bubnnoreka [JOK
najieHue. Y CKOpeHue https://m.edsoo.ru/ff0
CBOOOJHOrO MaJIeHUs| c39ce
KpusonnneitHoe
— 1 butmmnoreka LHIOK

https://m.edsoo.ru/ff0



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

JBmxenue
MaTepualbHON
TOYKHU TIO

OKPY>KHOCTH

c3ada

[TpuHIIATT 1
OTHOCHTEIBEHOCTH
l"anunes.

Bbubmuoreka [IOK

HueprmanbHble CUCTEMBI
otcueta.llepBblii 3aKOH

Hrrotona

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna.
[IpuHuun cynepno3unuu
cun. Bropoii 3akoH
HetoTona ans

MaTepHaHLHOfI TOYKH

Bubmuoteka [IOK
https://m.edsoo.ru/ff0c3be8

10

Tperuit 3akox
Hrrorona st
MaTepuaibHbIX

TOYCK

Bbubmuoteka IIOK
https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMUPHOIO TATOTCHMS.
Cunatspxectu. IlepBas

KOCMHYECCKasA CKOPOCTh

bubmmoreka IIOK
https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocTu. 3aK0H

I'yka. Becrena

Bubmmoreka IIOK
https://m.edsoo.ru/ff0c3el8

13

Cuna tpenus. Koapduuuent
TpEHUS. Cuna
COIIPOTHUBIICHUS npu
JBIDKEHUH Tella B JKUAKOCTH

WK ra3c

bubnuoteka [IOK
https://m.edsoo.ru/ff0c3f76

14

IloctynarensHoe n
BpalaTeIbHOE JIBIKEHUE
a0COIIIOTHO TBEPAOIO TEna.
MowmeHnT cuibl. I1nedo cumisl.
VcnoBus

paBHOBeCHsI TBEPAOTO TENA

bubnuoteka [IOK
https://m.edsoo.ru/ff0c41a6

15

NMmynsc MaTepranbHON TOYKH,
CHUCTEMBI MaTEpHUAIIbHBIX TOYEK.
Nmnynsc cuibl. 3akoH
COXpaHEeHUA

uMmnyinbca. PeakTuBHOE
NIBIDKEHHE

Bubmmoreka IIOK
https://m.edsoo.ru/ff0c43d6

PaboTa 1 MOLITHOCTH CHIIEL.



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
https://m.edsoo.ru/ff0c43d6

16

Kunernueckas OHCPrus

MarepuaibHOUTOUKU. Teopema

00 U3MEHEHUHU

KUHETUYECKOI SHEPrun

bubnuoteka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorennmanpHas SHEPTHSL.

Bbubmuoteka [IOK

[TorenmanpHas 3HEPTUs
ynpyroaegopMupoBaHHON
MPYKHUHBI.

[TorenmansHasg sHEPrUs
Tea BOM3U

MTOBEPXHOCTH 3eMIIN

https://m.edsoo.ru/ff0c461a

18

IloTeHnumansHBIE U
HETOTEHITHATLHBICCHITEL.
CBs13b pabOTHI
HETOTEHITHAIBHBIX CHII C
H3MECHCHHEM
MEXaHUYECKON DHEPIUH
CHCTEMBI Te1.3aK0H
COXpaHEHUSs
MEeXaHUYEeCKOU

OHCPIrun

Bbubmuoteka IIOK
https://m.edsoo.ru/ff0c478c

19

JlaGoparopHas paboTa
«HccnenoBanue cBsi3n
pabOTHI CHITBI C
U3MCHEHHEM
MEXaHUYECKOU SHEPTHU
TeJla Ha IIpuMepe
pacTshKeHHs
PE3UHOBOTO KIyTay»

20

Konrponsnas pabota o
TEME
«Kunemartunka. J{mHamuka.

3aKOHBICOXPAHEHUS B

MCXaHHUKE»

bubnuoteka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHbBIE TOJIOKEHUS
MOJIEKYJISIPHO-
KHUHETUYECKOH TEOPHUH.

BpoyHoBcKoOeIBUXKEHHE.

Tudysus

Bubmoreka IIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBUKEHUS U
B3aMMOACHCTBHUSA YaCTHI]
BelecTBa. Mojenu
CTPOCHMUS ra3oB,



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

KUIKOCTEN
1 TBEPJBIX TE

23

Macca Monekyi.
KoanuectBo
BEIIIECTBA.
IlocTosiHHAs

ABoraapo

24

TermmoBoe paBHOBECHE.
Temnepatypa

u e€ usmepenue. llkana

temnepatypllenbcus

25

Uneanpusiii raz 8 MKT.
OcHOBHOEYpaBHEHHE
MKT

bubnuoreka IIOK
https://m.edsoo.ru/ffOc4fde

26

AbcomoTHas TeMIieparypa
KaK MepacpeaHei
KUHETHYECKON SHEPrUH
JBYKEHUS MOJICKYIL.
YpaBHeHue
MenpeneeBa-Knaneiipona

bubnuoreka IIOK
https://m.edsoo.ru/ffOc511e

27

3akon JlanpToHa. I'a30BBIC
3aKOHBI

28

Jlaboparopnas pabota

«HccnenoBanne 3aBUCUMOCTH
MEXITY
napaMeTpamu

COCTOSIHUS
pa3peKeHHOro

rasa»

29

W3ompoueccs! B uaeaibHOM
ra3e u uxrpaguyeckoe

npeacTaBJICHUC

bubnmoteka [JOK
https://m.edsoo.ru/ff0c570e

30

BuyTpeHnnss sHeprus
TEPMOJUHAMHUYECKOI
CHCTEMBI U CIIOCOOBI €€
u3MeHeHus. KonnyectBo
TEIUIOTHI U paboTa.
BryTpeHH:s 3HEprAs
OJIHOATOMHOI'O HMJI€aJIbHOIO
rasa

bubmuoreka IIOK
https://m.edsoo.ru/ff0c5952

31

Bupae! Termonepenaun

bubommnoreka LHIOK
https://m.edsoo.ru/ff0c5¢c36



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

VY nenpHAS TEINIOEMKOCTD

32 —. bubnuoreka LIOK
KOJIMYECTBO TEILIOTH! 1P https://m.edsoo.ru/ff0c5c36
Tertonepenave. AanadaTHbIN
nporecc

33 IepBbrii 3aKoH bubnmmoreka [JOK
TEPMOJUHAMUKH U €TI0 https://m.edsoo.ru/ff0c5efc
NPUMEHEHUE K
u30mpoleccam
HeobOpatumocTs

34 MPOIIECCOB BITPUPO/IE. bubamorexa LIOK

. https://m.edso0.ru/ff0c6230
Bropoii 3akoH
TEPMOJIMHAMUKHU

35 [punun aeitcteus u KIT/{ Bu6mmotexa LIOK
TETJIOBOMMAIIIMHBI https://m.edsoo.ru/ff0c600a

36 [Tuxn Kapno u ero KITJ{

DKoyorn4yeckue mpooIeMbl

37 TEIUIOAHEPT e TUKH

38 O6o6mwaromuii ypok bu6mmoreka [JOK
«MonekymsipHashuzmka. https://m.edso0.ru/ff0c6938
OCHOBBI TEPMOAMHAMHKID
KonrponbHas pabota no teme

39 «MonekynspHas pu3uka. Bubmorexa [IOK

https://m.edsoo.ru/ff0c6a50
OCHOBBITEPMOAMHAMUKI

10 [TapooOpazoBanue u Bu6nuoreka [IOK
KoHJeHcanus. Mcnapenue u https://m.edsoo.ru/ff0c63b6
KUTICHHE
AGcomtoTHas 1

41 OTHOCHUTENbHAs brbanorexa HOK
BJIQXKHOCTD BO3/[yXa. https://m.edsoo.ru/ff0c64d8
Haceiennsiiinap
TBépmoe Temno.

42 Kpucramiueckue n bubnuoreka [JOK
amMopQHbIe Terna. https://m.edso0.ru/ff0c65f0
AHU30TpONMSI CBOMCTB
KpucTayios. JKunakue
kpuctajuibl. CoBpeMeHHbIE
MaTepUabl
[ImaBnenue n

43 KpUCTAITH3AITHS. Bubmorexa IIOK

YI[CJ'H)HaSI TCIJIOTA

miasiaeHus. Cyonumarius

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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

bubmuoteka [IOK

44 YpaBHEHHE TETUIOBOTO 1 i
Gananca https://m.edsoo.ru/ff0c6820
DnekTpuzanus Tem.
45 e ccxutiiza Jlea . bubmoteka [IOK
JIEKTpHUECKUi3apsa. JIBa Bu
P pAA A https://m.edsoo.ru/ffOc6bcc
SIIEKTPUUECKUX
3apsiIoB
IIpoBOIHUKH, TUAIEKTPUKH U
46 H(I))JI IIPOBOIHUKU 3a1<12>H bubmmorexa [IOK
YHpoBoA ' https://m.edsoo.ru/ffOc6bcc
COXpaHeHUs
AICKTPUIECKOTO 3apsijia
B3aunmopeiicTBue 3apsjgoB. 3aKoH
47 | Kynona. Toueunsrit Brbmorexa LIOK
. https://m.edsoo.ru/ffOc6ced
AIEKTPUUECKUN3APST
HanpsxénHocTb
48 3JEKTPUYECKOTOMOIA. Bubmmorexa [JOK
[TpuHIUTI CYTIEPIIO3UIIAN https://m.edsoo.ru/ff0c6df2
3JEKTPUUECKUX mojen. JInauu
HaIpPsHKEHHOCTH
Pabora cun
bubnuoreka IIOK
49 3JEKTPOCTATHYECKOTOTIOIIA.
https://m.edsoo.ru/ffOc6f00
ITorennuan. PasHocTh
MMOTEHIAJIOB
IIpoBogHUKY U
50 HMDJIEKTPUKH B bubmorexa [IOK
A p https://m.edsoo.ru/ff0c7018
AIEKTPOCTATUYECKOM
TOoJIE.
Jusnextpudeckas
MPOHUIIAEMOCTh
Bbubnuoreka IIOK
51 DnexrpoémkocTh. KoxaeHcaro
TICKTPOSMIOCTE HACHCATOp https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIIIOCKOTO
52 KOHJIeHCaTopa. JHeprus bubamorexa LIOK
https://m.edsoo.ru/ff0c72c0
3apsDKEHHOTOKOHICHCATOpa
- JlaboparopHas padorta
"N3mepeHnesneKTpoEMKOCTH
KOHjieHcaTopa"
IIpunun gedcTBUs U
54

IMPUMCHCHUCKOHACHCATOPOB,

KOIIAPOBAJILHOTO

amnmapara, CTpyHnHOro

IIPUHTEPA.



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
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DJeKTpocTaTHYeCKast 3aIuTa.
3a3zemJieHue
AIEKTPONPUOOPOB

55

ONEeKTPUUYECKUH TOK,
YCIIOBUA €70
CYLIECTBOBAHUSI.
[TocTostaubIN TOK.CHita
Toka. HampsxeHue.
Comnportusnenue. 3akoH Oma
JUISL

y4dacCTKa ICnu

56

ITocnenosarensHOE,
napajuieIbHOS,CMEIITIAaHHOES
COeIMHEHHE

POBOJIHUKOB. JlTabopaTopHas
pabota

«M3yueHne cMemaHHOTo

COCTUHCHUAPE3UCTOPOBY»

Bbubmuoteka IIOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MmouHOCTH
AIIEKTPUYECKOTOTOKA.

3akon J[xoyns-Jlenma

Bbubmuoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma 1)1 TOJTHOM
(3aMKHYTOH)

AIIEKTPUYECKOH LICTTH.
KopoTkoe 3ambIKaHue.
Jlaboparopnas pabora
«3mepenne J/IC ncrounmnka
TOKa U

€ro BHYTPEHHETO
CONPOTHUBIIEHUS»

Bbubmuoteka IIOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHAsT MPOBOAUMOCTD
TBEPBIXMETAIIIIOB.
3aBUCHMOCTD COTIPOTUBIICHUS
METaJIOB OT

TEeMIIEPATYPHI.
CBepXnpoBOIUMOCTh

60

DJEeKTpUUECKUl TOK B
Bakyyme.CBolicTBa

SJICKTPOHHBIX ITYYKOB

61

[TonynpoBoIHUKH, UX
cOoOCTBEHHAS U
MIPUMECHas IPOBOIUMOCTb.

CaoiicTBa p—Nn-niepexoa.
[TonynpoBoIHUKOBBIE

but6mmoreka IIOK
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

prOOpbI
DNEeKTPUYECKUN TOK B
62 pacTBopax upacijiaBax 1 bu6morexa HOK
3JI€KTPOJIUTOB. https://m.edsoo.ru/ff0c82ba
DNEeKTpOoNIUTHYECKAS
JICCOLIHAITHSL.
DNeKTpoIn3
DNEKTPUYECKUN TOK B ra3ax.
CamocCTOATENBbHBIN 1 Bubinorexa LIOK
63 HECaMOCTOSITENIbHBIN pa3psi. 1 https://m.edsoo.ru/ff0c84ae
Momnuus.Ilnazma
DneKkTpuyecKue
64 puOOPHI U 1 bubmuoreka [JOK
yCTpoiicTBa U UX https://m.edsoo.ru/ff0c86fc
MPAKTHUECKOE
MIPUMEHEHHE.
[IpaBuna TexHUKH
0e30macHOCTH
O06o06maronuit ypok bu6mmoreka [JOK
65 1
«DIIEKTPOTMHAMUKA) https://m.edsoo.ru/ff0c88be
Konrponbnas pabota no teme
66 «3J‘IeKTpOCTEITI/IKa. 1 bubmuoreka [JOK
HocrosnHbIH 5 https://m.edsoo.ru/ffOc8a8a
ANIEKTPHUYECKHIA
TOK. Toku B
pa3IUYHBIX
cpenax»
67 PesepBHEIii ypok. 1 bu6mmoreka [JOK
Konrponbnas pabora 1o https://m.edsoo.ru/ff0c8c56
TeMe "DneKkTpoauHamMuKa"
63 PesepBHBIil ypok. L bubmuoteka [IOK
O6o06maronuii ypoKkIo TeMam https://m.edsoo.ru/ff0c8f6c
10 knacca
OBIIEE KOJIMYECTBO YACOB
[NHONNPOI'PAMME 08 3
11 KIIACC
KosauyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoas | I[IpakTuuec
Bce u3y4deH| oOpa3oBaTe/IbHbIE
n ro et e ust pecypcsl
/ padoThI padoThI
n



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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ITocTosiHHBIE
MAarHuTHl U UX
B3aHUMOJICHCTBUE
. MaruutHOe
oJie.

BekTop
MarHUTHOM
WHYKITUH.
JIuaun

MAarHUTHOM
WHIYKITUU

Bbubmuoteka [IOK

https://m.edsoo.ru/ff0
c9778

Marsut

HOE

oJie

MIPOBOJTH

HKa C

TOKOM.

OngwIT

Opcrena.
B3anmoneiicTeu
€ MPOBOJHUKOB
c

TOKOM

bu6mmoreka IIOK

https://m.edsoo.ru/ff0
c98fe

JIaGopatopHas
pabota
«3yuenue
MarHuTHOTO
0TSt
KaTYIIKU C

TOKOM»

bubmoreka IIOK

https://m.edsoo.ru/ff0
c98fe

HeicTBue
MarHMTHOTO
oJIsl Ha
MTPOBOHHUK
C TOKOM.
Cuna
Awmrepa.
Jlaboparopu
as pabora
«Hccnenos
aHue
JEUCTBUA
MTOCTOSTHHO
TO MarHuTa

Ha paMKy ¢

bubnmmnorexa [JOK

https://m.edsoo.ru/ff0
c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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TOKOM»

HetictBue
MardmuTHOI'O
II0JIs1 Ha
JBYOKYILYIOCS
3apSKEHHYIO
yactuiy.Cuna
Jlopenua.
PaGora cuibl
Jlopenia

Bbubmuoteka [IOK

https://m.edsoo.ru/ff0
c9df4

DNEeKTPOMAarHuT
Hasli MHIYKIMSL.
ITorokBekTopa
MarHUTHOM

uaaykiuu. IJ1C

UHIYKIUHU. 3aKOH
AIIEKTPOMArHUTHOMN

unnykuuu Gapanes

JlaGopatopHnas pabota
«HccnenoBanue sIBJICHUS

3JIEKTPOMArHUTHOMN
HHIYKIAN)

bubnuoreka IIOK
https://m.edsoo.ru/ff0cal50

NuaykTUBHOCTD. SIBIIEHNE
camouHaykiuu. DJC
CaMOWHYKIUH.

DHeprusi MarHuTHOTO MO
KaTYIIKU C

TOKOM. :)HCKTpOMaFHI/ITHOC
I10JIC

Bbubnuoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHn4yeckue yCcTpoicTsa u
UX MPUMEHEHUE:!
MOCTOSIHHBIE MarHUTHI,
JJIEKTPOMArHUTHI,
DJIEKTPOJBUTATEIIb,
YCKOPHUTEIIN 2JIEMEHTAPHBIX
YacTHLl,

UHAYKLIUOHHAS I1€Yb

10

O06o6maromuit ypok
«MarsuTtHoe 1071e.
DneKTpOMarHuTHAas

WHITYKIUSY

bubmuoreka IIOK
https://m.edsoo.ru/ffOcab82

11

Konrponbnas pabota o
TeMe

bubmmoreka IIOK
https://m.edsoo.ru/ffOcad58



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
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«MargutHoe noJie.

DNeKTpOMarHuTHast
VHTYKIHASD»

12

CBoOoanbIe
MEXaHHYECKUE
KoJIcOaHwsl.
l'apmonuyeckue
KoJIcOaHwmsl.

YpaBHeHue
TapMOHHYECKUX
KOJICOaHMIHA.
IIpeBpatnienue s3Hepruu

bubnuoreka IIOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTopHas pabota

«HccnenoBanue
3aBUCUMOCTH
MeproJia MajbIxX

Kosie0aHuil rpy3a HaHUTH
OT IJIMHBI HUTH U MacChl

rpy3a»

14

KonebaTenbHbII KOHTYD.
CBoOoaHBIE
AJIEKTPOMArHUTHbIE
Kosie0aHus B H1€aIbHOM
KoJ1ie0aTeIbHOM KOHTYPE.
AHaznorust Mexay
MEXaHUYECKUMHU U

AIEKTPOMArHUTHBIMU
KOJIeOaHUSIMU

bubmmoreka IIOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa.
3aKOH COXpaHEHUs
SHEPrUM B UACATBHOM

K0J1e0aTeIbHOM KOHTYpE

Bubmoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o
3aTyXaloNUXKOIeOaHNsIX.
Brinyxnennsie

MEXaHUYECKHE KOJICOaHUS.

Pe3onanc.
Brinyxnennsie

QJICKTPOMArHuTHLIC

KoJieOaHus

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIH TOK.
CunycouaanbHbINH
MIEPEMEHHBIN TOK.

MonIHOCTh MEPEMEHHOTO

Bbutbmmoreka IIOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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TOKa. AMIUTUTYTHOE 1
JIEUCTBYIOIIEC 3HAUCHUE
CHJIbI TOKa U

HaIpsKEHUS

18

Tpancdopmarop.
[IponsBoacTBO,Iepeaya u
notpedIeHue
3JIEKTPUYECKON SHEPTUN

19

YceTpoicTBO U MPaKTUYECKOE
MIPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA,
reHepaTopa IepeMeHHOro
TOKa,

JIMHUHN dJIeKTponepesayd

bubmmoreka IIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKHE PUCKHU ITPU
IPOU3BOJICTBE

anekTpo3Heprun. Kynerypa

HCITIOJIB30BaHUA

AIIEKTPOIHEPTUH B

HOBCEIHEBHOMXU3HU

21

MexaHH4YeCcKHe BOJHBI,
YCJIOBHUS paCIIPOCTPAHEHHUS.
[Tepuoa. CkopocTb
pacrpocTpaHeHus U JJINHA
BOJTHBI.

HOHCpe‘-IHBIe 1 IpOdOJIbHBIC
BOJIHBI

bubnuoreka IIOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CKOpOCTB 3BYKa.
I'pomkocTh3ByKa. BricoTa

ToHa. TemOp 3ByKa

bubnuoreka IIOK
https://m.edsoo.ru/ffOcccOc

23

DNEeKTPOMArHUTHHIC BOJHBI,
HMXCBOMCTBA U CKOPOCTb.
[IIkana 3MeKTpOMarHUTHBHIX

BOJIH

bubnuoteka [JOK
https://m.edsoo.ru/ffOccfe0

24

IIpyHLIKIIBI paguOCBS3U U
TEJICBUICHU.

Passurne cpencrs
CBSA3H.

Panmomoxkammsa

25

KonTponbhas pabora

«Koire0anus UBOJIHBI

bubmmoteka [JOK
https://m.edsoo.ru/ff0cc6f8

[IpssMmonuneitHOE



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

26

pacrpocTpaHeHHEeCBeTa B
OJTHOPOJTHOM Cpefie.
ToueuHbI HICTOYHHUK CBETA.
Ty

CBeTa

bubmmoreka IIOK
https://m.edsoo.ru/ff0cd350

27

OTtpakenue cBeTa. 3aKOHBI
OTpa)kKeHHUs CBETa.

IToctpoenune
M300paXeHUH B

IIJIOCKOM 3€pKaJIC

bubmoteka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[IpenomineHnue caera.
[TonHoe BHyTpeHHEE
orpaxkeHue. IIpenensHbiin
yTOJI IIOJIHOTO BHYTPEHHET O
OTpa)KeHUs

bubnuoreka IIOK
https://m.edsoo.ru/ffOcd7{6

29

Jlaboparophas pabota
«3mepenue

bubnuoreka IIOK

IMoKasaTeisl NpCIIOMIICHUA
CTCKJIa»

https://m.edsoo.ru/ffOcd67a

30

JInnssl. [locTpoenne
n300paKeHUH BIMH3E.
®opmyIia TOHKOU JIMH3HI.
VYBenuueHue JUH3bI

Bbubmuoteka [IOK
https://m.edsoo.ru/ffOcddle

31

Jlaboparopnas pabota
«HccnenoBanue

CBOMCTB
n300pakKeHUI B

JIMH3ax»

32

Hucnepcus cera. CaoxkHbIN
cocTaBOenoro ceera. L[Ber.
Jlaboparopnasipabota
«Habmonenue nucnepcun
CBETa»

33

Wurepdepennns caera.
Judpakuuscsera.

Hudpaxnuonnas pemérka

bubmuoreka IIOK
https://m.edsoo.ru/ffOced22

34

HOHepe‘{HOCTL CBCTOBBIX BOJIH.

Honﬂpmam/m CBCTa

bubmmoteka [JOK
https://m.edsoo.ru/ff0cf02e

35

Onrtuyeckne npuOOpsl U
YCTPOMCTBA MYCIOBUS MX

6€3011aCHOTO MTPUMEHEHHUS

rpaHI/IL[bI NPpUMECHUMOCTH
KJIaCCUUECKONM MEXaHUKH.

bubmmoreka IIOK



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
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36

IToctynatel
CHEIHAILHON TEOpUHn

OTHOCHUTCIBbHOCTHU

https://m.edsoo.ru/ff0cf862

37

OTHOCUTEIHLHOCTD
OJTHOBPEMEHHOCTH.
3ameyieHne BpeMEeHU U

COKpPAIICHUCAJINHBI

bubnuoreka IIOK
https://m.edsoo.ru/ffOcfa42

38

OHeprusi U UMIYJIbC
pensiTuBUcTCKOMYacTuLbl. CBsizb
Macchl C JHEpruen u

UMITYJICOM. DHEPIHsl HOKOS

bubnuoreka IIOK
https://m.edsoo.ru/ffOcfc68

39

KonTposbHas pabota «OnTuka.

bubmoteka [IOK

OCHOBBI CIIELNAIbHON
TEOpUH

OTHOCHUTCIBHOCTI)

https://m.edsoo.ru/ffOcf6f0

40

®otonsl. ®opmyna Ilnanka.

DHeprusu UMITyJIbC GOTOHA

Bbubmunoteka [IOK
https://m.edsoo.ru/ffOcfel6

41

OTKpbITHE U
WCCJIEIOBAHNE
doroaddekra.
OmbiTel A T,

CroneroBa

bubnuoreka IIOK
https://m.edsoo.ru/ffOcffc4

42

3akonb! porodrpdexra.
VYpaBHeHneDiHIITEHHA 1J1s
dororddexra.

«KpacHas rpaHuna»

doroaddekra

bubnuoreka IIOK
https://m.edsoo.ru/ff0d015e

43

Jasnenne cBera. OnerTe! 1. H.
JleGeneBa. Xumuueckoe

JIeHCTBHECBETA

Bbubnuoreka IIOK
https://m.edsoo.ru/ff0d04a6

44

TexHuuueckue

yCTpOICTBa u
MIPAKTHYECKOE

MpUMEHEHUE:

(hOTOdTIEMEHT,

dboromaryumk,

coJTHeYHas Oarapesi, CBETOINO]]

45

Pemenue 3aga4 no reme
«DIIEMEHTBIKBAHTOBOMI

OIITUKH»

bubommnoreka IHOK
https://m.edsoo.ru/ff0d0302

46

Monens atoma ToMcoHa.
OmnsiTel Pesepdopaa no

butommoreka [IOK
https://m.edsoo.ru/ff0d091a



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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pacCcessHUIO O-4aCTHLI.
[InaneTapHas Mozelb aTomMa

47

[Toctynatel bopa

bubmoteka [IOK
https://m.edsoo.ru/ff0d0afa

48

W3nydenue 1 noraoueHue

(OTOHOB TIpH IEepexo/ie aToMa C

OJIHOT'O YPOBHS
SHEpPTUU Ha IpyTror. Buasl
CIEKTPOB

bubmoteka [IOK
https://m.edsoo.ru/ff0d0afa

49

BomHoBEIE cBOMCTBA YAaCTHII.
Bomnebl

bubmoteka [IOK

ne bpoiins.
KopnyckynapHo-
BOJTHOBOW Jyaslu3M.
CnoHraHHoe U

BBIHYKACHHOC H3JIYUYCHUC

https://m.edsoo.ru/ff0d0ca8

50

OtkpbiTHE
paanoakTuBHOCTHU. OIBITHI
Peszepdopna mo
OTIpPENICIEHUIO COCTaBa
PaIMOAKTUBHOTO M3ITyYCHHUS

Bbubmunoteka [IOK
https://m.edsoo.ru/ffod0fd2

o1

CaoiicTBa anb(a-, 6era-,
raMma-u3iydeHus. Biousaue
PaaMOaKTUBHOCTH HA KHUBbIC

OPTraHU3MBbl

52

OTKpBITHE IPOTOHA U
HeiTpoHa.30Tomel. Anbda-
pacma.

DNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-

pacnani. FaMMa-H&Hy‘IeHHe

bubnuoreka IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsI31 HYKJIOHOB B
azpe.

SInepHble peakLuH.
SnepHbI peakTop.
[TpoOnemsbl, MepCreKTHBHI,
9KOJIOTUIECKUE ACTICKTHI
AIEPHOU

SHEPreTUKU

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

54

DJeMeHTapHbIE YaCTULBL.
OTKpbITHE TO3UTPOHA.
Metoab! HaOMOAEHUS U
PETUCTPALIAN HIIEMEHTAPHBIX
yactul. Kpyrislii cron

bubmuoreka IIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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«DyHIaMEHTAJIbHBIC
B3auMoaeiicTBua. EnquHCTBO

(bU3NYIECKOM KapTUHBI MUPA»

55

Bun 3Bé3mHoro Heba.
Co3zBesnusl, 1
SIPKUE 3BE3/Ibl, IIAHETHI,

UX BHIHUMOCIBHKCHHUE.

ConHeuHas cucTeMa

56

Comnnue. Conaeunast
aKTUBHOCTE. MIcTOUHUK

sHeprun CoHIa u 3BE37]

57

3BE3/bI, NX OCHOBHEIC
XapPaKTEPUCTUKHU. 3BE3ITBI
rJaBHOM
MOCIIeJOBATEIHLHOCTH.
BuyTpeHHee cTtpoenue 3BE3.
CoBpeMeHHBIE NIPEICTABICHUS
0 TIPOMCXOKICHUH U
sposronii CoJiHIIa M 3BE3]T

58

Mneunstii [Tyt — Hama
I'anmakTuka.llonoxenue u
nBmkeHne CorHIA B
I'amakTuke. I"'anakTukw.
Yepueie

ABIPBI B AIpax raJIakTUK

59

Bcenennas. Pa3zoeranue
rajaktuk. Teopus bonpioro
B3pHIBA.

PenukToBOe m3nmyueHue.

MeraranakTrka

60

Hepewennsie npoOaemsl
aCTPOHOMUU

61

Konrponbshas pabota
«DeMEHTBIaCTPOHOMHH U

acTpOU3NKIDY

62

O6o06maronuii ypok. Posb
(hU3MKHU HACTPOHOMUH B
9KOHOMMYECKOM,
TEXHOJIOTHUECKOM,
COILTMAJIbHOM M 3TUYECKOM
cdepax nesTeIbHOCTH
YeJIOBEKa

O606matonuit ypok. Ponb u
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MEeCTO(PHU3UKU U ACTPOHOMUU

B

COBPEMEHHOW HAYYHOU KapTUHE
Mupa
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O606maronuit ypok. Posb

(bu3HYecKoil Teopun B
(dhopMupoOBaHUU
MPEICTaBICHUM O
huzmueckoit

KapTHHE MHUpa
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O60061maronuit ypox.
MecTto ¢pusznueckoit
KapTUHBI MHpPa B 001IeM
psIILy COBPEMEHHBIX
€CTECTBEHHO-

Hay4YHBbIX HpeI[CTaBJ'ICHI/II\/’I
0 Tpupoe
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Pe3epBHBIil ypOK.
MarnuTHoOE 1oJe.
DneKTpoMarHuTHas

WHIYKUUS

67

PesepBHBIiT ypoK.
Ontuka. OCHOBBI
crienMaIbHON TEOpUHN

OTHOCHUTCJIIbHOCTHU

68

Pe3epHrblii ypok.
KBanroBas ¢uzuka.
DneMEeHTBI ACTPOHOMMHU

U acTpoU3UKu

Bubmoreka IIOK
https://m.edsoo.ru/ff0d1784

OBHIEE KOJIMYECTBO
YACOB IIOIIPOI'PAMME

68

YYEBHO-METOJUYECKOE OBECITEYEHHUE

OBPA30OBATEJIBHOT'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

» ®uswka, 10 xnacc/ Kacesnos B.A., OOmiecTBo ¢ orpaHHYE€HHONW OTBETCTBEHHOCTHIO

«IPODAY; Axninoneproe o6mecTBo «M3maTeancTBO

<<HpOCBCH_[eHI/Ie)>

» ®Ouswka, 11 xnace/ Kacesnos B.A., OOmiecTBo ¢ orpaHHuEeHHONW OTBETCTBEHHOCTHIO

«APODAy; AkunonepHoe od1ecTBo «M3aareapcTBo



https://m.edsoo.ru/ff0d1784

<<HpOCB€H_ICHI/Ie)>

METOINYECKHUE MATEPUAJIBI JJISA YUUTEJIA

Iporpamma kypca dusukn st 10—11 kinaccos. ba3oseiii ypoens (aBTop B.A. KacesiHOB)

YMK «®uzuka. 10 kacc. bazoBbiil ypoBeHb)

» ®usuka. 10 knacc. ba3oBsiil ypoBeHb. YUEOHUK C 2IEKTPOHHBIMIPUIOKEHHUEM
(aBTOop B. A. KacbsHOB).

» ®wusuka. 10 kinacc. ba3oBelit yposeHns. MeToaudeckoe mocooue (arop B.A. KacbsiHOB).

»  @msuxka. 10—11 knmaccel. ba3oBerit ypoBens. TeTpanp 1t mabopatopHexpadoT (aBTops! B. A.
Kacpsnos, B. A. Koposun).

o Owusuka. 10—11 knaccel. bazossiii ypoBeHb. KoMIutekT TeTpaaeii ais

KOHTPOJIBbHBIX paboT (aBTop B. A. KachsHOB)
»  @muka. 10 kmacc. lunaktnyeckue KapTouku-3aaanus (aBTopsel M. A.Ymakos, K. M.

YakoB).

YMK «®u3uka. 11 knacc. ba3zoBwiif ypoBeHb»

»  @msuka. 11 knmacc. ba3oBelil ypoBeHb. YUeOHUK C AIEKTPOHHBIMITPHIIOKEHUEM
(aBTOop B. A. KacbsHOB).

+ Owuswmka. 11 knacc. ba3oBwiii ypoBeHb. MeTomndeckoe mocobdue (aTop B.A. KacesHoB).

o  ®wusuka. 10—11 knaccel. ba3oBelit yposens. TeTpajp s 1abopaTopHbIXpadoT (aBTOps! B. A.
KacpsroB, B. A. Koposun).

»  ®usuka. 10—11 xnaccel. bazoBslit ypoBenb. KoMiuiekT TeTpaseit IISKOHTPOIBHBIX padoT
(aBTopsl B. A. Kacesinos, U. B. Urpsios).

» @wmsuka. 11 kmacc. [lunaktuieckre KapTouku-3aaanus (aBTopsel M. A.Ymakos, K. M.

Viakos).



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETUMHTEPHET

1 http://nsportal.ru - cornansHast ceTh pabOTHUKOB 00pa30BaHMS.2

http://markx.narod.ru/pic/ - ¢pusuka B mKoIE.

« http://festival.1september.ru/articles/ - hecTrBanb negaroruuecKux uacH

«OTKPBITBIA YPOK».

* http://www.fizika.ru/ - caiir s yauteneit GU3NKH U UX YUCHUKOB.5

http://www.physics.ru/ - maTepuaisi o Gpu3mke.

* WWW . ege .edu.ru - uadopmaroHHbIi moptan EI'D.

* http :// school - collection . edu . ru / - emunas xomtekuus IIOPos


http://nsportal.ru/
http://markx.narod.ru/pic/HYPERLINK%20%22http:/markx.narod.ru/pic/%22
http://festival.1september.ru/articles/HYPERLINK%20%22http:/festival.1september.ru/articles/%22
http://www.fizika.ru/HYPERLINK%20%22http:/www.fizika.ru/%22
http://www.physics.ru/HYPERLINK%20%22http:/www.physics.ru/%22
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