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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢uszuke 6a30BOro ypoBHS Ha YpOBHE CPEIHETrO OOIIETOo
oOpa3oBaHus pa3paboTaHa HA OCHOBE TOJIOKEHUH U TpeOOBaHUM K pe3yibTaTam
OCBOCHHMsI OCHOBHOM 00pa3oBaTelIbHON MpOrpaMmsbl, mpeactaBieHHbIX B T'OC
COOQO, a Takxke c yu€toM (QeaepanbHOil paboyelt mporpaMMbl BOCIIUTAHUS U
KOHIIETIIIUY TIpenoiaBanus yueOHoro npenMera «Pusmka» B 00pa3oBaTEIbHBIX
opranm3zanusax  Poccuiickonn — depepauuu, — peaM3yrOUIMX  OCHOBHBIC
oOpa3oBarenbHbIE MPOTPAMMBI.

Copepxanue mporpaMMbl 1o (U3MKE HampaBlieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuwarommuxcs 10-11 kmaccoB mpu
oOyyeHnn uX (@u3nke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesTeNbHOCTHOTO — Toaxoxa. [Iporpamma 1o  (QU3MKE  COOTBETCTBYET
tpeboBanusim OPI'OC COO k MmiIaHUPYEeMbIM JIMYHOCTHBIM, MPEAMETHBIM U
MeTaIpeIMETHBIM pe3yIbTaTaM 00y4YeHUs, a TAK)KE YUUTHIBAET HEOOXOIUMOCTh
peanu3aiu  MEXMPEIMETHBIX CBsi3el (U3UKM C €CTeCTBEHHO-HAYyYHBIMU
y4eOHbIMU TIpeIMeTaMu. B Hell ompenemnsitoTcsi OCHOBHBIC IEIH M3YYCHHS
¢u3MKM Ha ypOBHE CPEIHETO 00IIero 00pa3oBaHus, IJIAHUPYEMbIE PE3yIbTaThI
OCBOCHHMSI Kypca (PU3UKH: JUYHOCTHBIE, METANpeJMETHbIC, MpEeIMETHBIC (Ha
0a30BOM ypOBHE).

[Iporpamma no gpu3MKe BKIIOYALT:

e IUTAHUPYEMBbIE pe3yJbTaThl OCBOCHHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YJILTATHI 0 T0JIaM 00yUYEHUS;

e cojepkaHue ydeOHoro nmpeamera « Pu3nkay 1mo rojgam oOydeHusl.

du3rka Kak Hayka O HauOosiee OOMIMX 3aKOHAX MPHUPOIBI, BBHICTyMHas B
KauecTBe y4deOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIICCTBEHHBIM BKIal B
cucteMy 3HaHuMi 00 okpyxawomeMm wmupe. IIkoapHBII Kypc ¢u3nKn —
CUCTEMOOOPA3yIONUi I €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3WYEeCKHe 3aKOHBI JIeKAT B OCHOBE IMPOIIECCOB U SIBICHUM,
M3ydyaeMbIX XHUMHEH, Oumosioruei, gusndeckoit reorpadueli m acTpOHOMHEH.
Hcnonb3oBaHne M aKTHUBHOE MPUMEHEHHE (U3MYECKUX 3HAHHUKM OmpenemnserT
XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B CQepe DHEPreTHKH,
TPaHCIIOPTa, OCBOCHHSI KOCMOCA, MOJYYEHHUSI HOBBIX MaTE€pPUAJIOB C 3a/IaHHBIMU
cBOMicTBaMH W Jpyrux. HM3ydyeHue QuU3MKU BHOCUT OCHOBHOM BKJaJ B
(bopMHpOBaHUE ECTECTBEHHO-HAYYHOW KApTUHBI MHpa OO0ydaroIuxcs, B
dbopMHpOBaHHEe YMEHMM TPUMEHSATh HAy4YHBIA METOJ| IO3HAHHS TPH
BBITIOJIHEHUY UMHU Y4E€OHBIX UCCIIEOBaHUM.

B ocHOBy kypca ¢usmku s ypoOBHsSI CpelHEro oOIero ooOpa3oBaHUs
MOJIOKEH PSA HACH, KOTOPhIE MOXKHO paccMaTpuBaTh KaK MPUHIUIIBI €0
MOCTPOEHUSL.

Hoesa yenocmunocmu. B cOOTBETCTBUU € HEM KypC SBISIETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepual U3 BCeX pa3ziesioB (U3HMKHU, BKIIOYACT
KaK BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOMN (DHU3HUKHU.

Hoes cenepanuzayuu. B cooTBETCTBUU C HEW maTepuan Kypca (GU3HKU
o0beMHEH BOKPYr Gu3MYecKux Teopuil. Bemymmum B Kypce sBIseTCS
(dbopMHpOBaHUE MPECTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U
noJe.

Hoesa cymanumapuzayuu. EE peanuzanus mpeanosiaraeT MCIOIb30BaHUE
T'YMaHUTAPHOTO MOTEHIMANA (U3UYECKON HAayKHU, OCMBICICHUE CBSI3H PA3BUTHS
bu3NKM ¢ pa3BUTHEM OOIIECTBa, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTUYECKUMU TTPOOIeMaMHu.



Hoesa npuxnaownoti Hanpasenennocmu. Kypc ¢usuku mnpenmnonaraer
3HAKOMCTBO C IIUPOKUM KPYroM TEXHHYECKHMX U  TEXHOJOTUYECKUX
MIPUJIOKEHUN U3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes »sxonoeuzayuu peanusyercss MOCPEACTBOM BBEICHUS DJIEMEHTOB
collepKaHMs, TOCBAMIEHHBIX 3KOJOTMYECKHM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpbIE CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takxke 00CYyX ICHUS
npoOJjeM  palMOHAIBHOTO  TPUPOJAOIONB30BAHUA M IKOJOTUYECKOM
0€30IMaCHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (PU3MKH HAa YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus SABJISAIOTCS puznueckue Teopuu (opMUpOBaHHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOEHUSI PU3NUECKON TEOPHH, POIU (QyHIAMEHTAIBHBIX 3aKOHOB
M TPUHIIMIIOB B COBPEMEHHBIX TMPEJCTABICHUSAX O TMPUPOJE, TpPaHHUIAX
MPUMEHUMOCTH TEOPHUH, Il OMHCAHMS €CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-JeSTENbHOCTHBIN TMOAX0A B Kypce (u3uMKH peanusyercs
MpeXJe BCEro 3a CYET OpraHM3allid HKCIEPUMEHTAJIBHON NEeITebHOCTH
oOyyvaroruxcst. st 6a3oBoro ypoBHS Kypca (DU3UKM — 3TO HUCIOJIb30BaHUE
CUCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX KCIEPUMEHTOB U JIAOOPATOPHBIX
paboT, KOTOpble B TporpamMme Mo (usuke OObEIWHEHBI B OOLIUH CIUCOK
VYCHHYECKUX TMpaKkTHUUecKuxX paboT. BreijeneHne B yKa3aHHOM TepeyHe
1abopaTOpHBIX PabOT, MPOBOAUMBIX JIJIsi KOHTPOJS M OIEHKH, OCYIIECTBISETCS
y4acTHUKaMU  0Opa30oBaTeIbHOTO TIpOIlecca UCXOJs U3  OCOOCHHOCTEH
IUTAHUPOBAHUSA W OCHalleHus kaOuHera ¢usuku. [Ipu 3TomM obecreunBaercs
OBJIaJICHHE OOYYAIOIIMMHCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCJICIOBAaHUS 3aBUCUMOCTEN (PU3NYECKUX BEIMYMH U MOCTAHOBKY OIBITOB IO
IIPOBEPKE MPE/I0KEHHBIX TUTIOTE3.

bonbimoe BHMMaHWE YIENISETCS PEIICHUIO PACUETHBIX U KaueCTBEHHBIX
3anay. [Ipu aTOM /1St pacu€THBIX 337124 IPUOPUTETOM SIBIISIOTCS 3a/1a4d C SIBHO
3aJlaHHON  (U3UYECKOM MOJENbIO, TO3BOJISIIONINE TMPUMEHITh H3yYCHHbBIS
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U WHTErpUpys
3HaHMS W3 pas3HbIX pasnenoB. [l KadecTBEHHBIX 3ajady MPUOPUTETOM
ABJIIOTCSL 3aJlaHUsl Ha OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
MIPOIIECCOB B OKPYIKAIOIICH XKU3HU, TpeOyromue BrIOOpa (hU3NUecKor Mojenn
JUTSL CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu PI'OC COO k wmarepuaibHO-
TEXHUYECKOMY O0O€CIeueHHuI0 y4eOHOoro rmporecca 0a30BBbI ypOBEHb Kypca
GU3UKKM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHMs JOKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOWHeTa (PU3UKHU WM B YCIOBHUSX MHTETPUPOBAHHOTO
KaOWHeTa TPEJIMETOB €CTeCTBEHHO-HAy4YHOro IuKia. B kabuHere Qu3uku
JOJKHO OBITH HEOOXOJMMOE JIabopaTOpHOE OO0OPYJOBAaHUE JJISl BBHIMOTHEHUS
yKa3aHHBIX B TporpamMme Mo (U3MKE YYCHHYECKUX MPAKTUYECKUX paboT u
JIEMOHCTPALIMOHHOE 000pYAOBaHHE.

JlemoHCcTpanmonHoe o06opynoBanue (OPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MHUHHMMAJIBHOW JIOCTAaTOYHOCTH M O0OECIeUMBAaeT MOCTAaHOBKY
MEePEUUCICHHBIX B TpOrpaMMme MO (HU3MKE KIFOYEBBIX JIEMOHCTPAIUM s
HCCJICIOBAHMSI HW3YYaeMBIX SIBJICHHUHM W MPOIECCOB, OHMIUPHUUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHH.

JlabopaTtopHoe 00OpyAOBaHHE [JIsi YUYEHWYECKUX MPAKTUYECKUX padOT
dbopmupyeTcsl B BUAE TEMAaTUYECKUX KOMILJIEKTOB M 00SCIIEYMBAETCS B pacuéTe
OJIHOTO KOMIUIEKTa Ha JBYX oOOydarommxcs. TeMaThdecKue KOMILIEKThI
71a00paTOPHOTO OOOPYIOBAHUS JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUICKCHOM



MCIIOJIb30BAaHUU aHAJIOTOBBIX M MU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TAOOPATOPHUIA.
OCHOBHBIMH TIEJIIMH U3y4eHUS PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHUE MHTEpECa M CTPEMIICHHMS OOYYaIOIIUXCS K HAYyYHOMY
U3YUYCHHUIO MPHUPOJILI, PA3BUTHEC MX HHTEIUICKTYyaIbHBIX U TBOPUYCCKHX
CIIOCOOHOCTEI];

pa3BUTHC MPEACTABICHUH O HAyYHOM METOJIC¢ IIO3HAHUSA U
(opMHpOBaHUE HCCICAOBATEIIBCKOTO OTHOIICHUS K OKPYKAIOIIUM
SIBIICHUSM;

(GbopMHpOBaHHUE HAYYHOI'O MHPOBO33PCHHUS KaK pe3ysibTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepHH U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE yMEHUH OOBSCHATH SBJICHUSA C HCIIOJIB30BAaHUEM
(U3HUECKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;

(hopMHpOBaHUE MPEACTABICHUN O POJIM (PU3UKH JJIS Pa3BUTHS APYTHX
CCTCCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTmKeHre ATUX 1ielield 00ecIeunBaeTCs pelIeHUEM CIICAYIOIINX 3a/1a4 B
IpoIiecce M3ydeHus Kypca (U3UKH Ha YPOBHE CpEIHEro 001ero oopa3oBaHus:

NpUOOpEeTeHHE  CHCTeMbl  3HaHUM 00  o0mux  (u3MUecKux
3aKOHOMEPHOCTAX,  3aKOHAax, TEOpHUsX, BKJIOYAas  MEXAHUKY,
MOJIEKYJISIPHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTHI acCTPOPU3UKH;

dbopMupoBaHUE YMEHUW MPUMEHSATH TEOPETHUYECKHE 3HAHUA IS
00bsiICHEHHUS (U3UYECKUX SBJICHUH B TPHPOJAE W I IPUHATHS
IIPAKTUYECKUX PEUICHUH B IIOBCEIHEBHOW KU3HU;

OCBOCHHE CIIOCOOOB peIIeHUs] PAa3IMYHbIX 337a4 C SBHO 3aJaHHOU
dbusznueckoil MOJZIENbI0, 3a7ad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3/laHue (PU3HIECKON MOJICITH, aJICKBATHOW YCIIOBUSIM 3aJ1auH;
NOHUMaHUE (PU3NYECKUX OCHOB U MPHUHIIUIOB JCHCTBUS TEXHUUYECKHUX
YCTPOMCTB M  TEXHOJIOTMYECKUX IIPOLECCOB, HUX BIHUSHHUS Ha
OKPYXKaroUIyI0 Cpeay;

OBJIaJICHUE METOJIAMHU CAMOCTOSTEIIBHOTO IUIAHUPOBAHUS U IIPOBEICHUS
bu3HUecKNX SKCIEPUMEHTOB, aHAJIM3a U UHTEPIPETAUU UHPOPMAIIUH,
ONPENEIIECHUS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

co3JaHue YCJIOBUM IS pa3BuUTUA YMEHUU IIPOEKTHO-
HCCIIEOBATEIbCKOM, TBOPUYECKOMN AEATEIbHOCTH.

Ha usyuenue ¢usuku (6a30BbII YPOBEHB) Ha YPOBHE CPEIHErO OOIIETO
oOpazoBanus orBoautcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJeINi0),
B 11 xnacce — 68 yacoB (2 yaca B HEZAEINIO).

[Ipennaraemeiii B mporpamme mo (u3uke nepedeHb JadopaTOpHBIX U
MPAKTUYECKUX padOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JEIaeT BHIOOP
MpoBeICHUs] 1abOpPaTOPHBIX pPadOT M OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM o0yJaronmxcsi.



COILEPKXAHUE OBYUYEHUA
10 KITACC

Pa3znen 1. ®u3uka U MeTObI HAYYHOT' O MO3HAHUA

®dusuka — Hayka o npupoae. HayuHnble METOIbI ITO3HAHUS OKPYKAFOLIErO
mupa. Ponp dKcriepuMeHTa W TEOpUM B IPOLECCE IO3HAHUSA IMPUPOJIBL.
DOKCHEepUMEHT B (PUBHKE.

MopenupoBanue GpU3MYECKUX SBJICHUHN U mporieccoB. HayuHbie rumoTessl.
dusnyeckre 3aKOHbBI W TEOPUHU. ['paHUIBI NPUMEHUMOCTH (DUIUIECKUX
3aKOHOB. [ [pMHIIUIT COOTBETCTBUSI.

Ponb 1 mecTo ¢pusuku B GOopMUPOBAHWUN COBPEMEHHOW HAYYHOUM KapTHUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTHU JIFOAEH.

Jlemoncmpayuu

AnHanoroBeie U TU(POBBIE H3MEPUTEIbHBIC MPUOOPHI, KOMIBIOTEPHBIE
JATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe nBuxeHre. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcu€ra. TpaekTopus.

ITepemerienne, CKOpOCTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHHE MAaTepHAIbHON TOYKH, UX MPOEKIHH HAa OCH CUCTEMbI KOOpJWHAT.
CrnoxeHue nepeMenieHnuil u CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE aABMkeHue. [ padhuxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUs, MyTH U NEpPEMELICHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBobosiHOE TazieHre. Y CKOpeHHE CBOOOTHOTO TaACHUSI.

KpuBonuHenHoe nBuxkeHue. JIBH)KEHHME MATEpUAIIBHOM TOYKH 110
OKPYXHOCTH C MOCTOSSHHOW II0 MOJYJIO CKOPOCTBIO. YTJOBasi CKOpPOCTH,
nuHelHas ckopocTh. Ilepuon m yactrota oOpamieHus. LleHTpocTpemMuTearHOE
YCKOpPEHHUE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHAOMETP,
JIBIKEHUE CHAPSAO0B, LIEMTHBIE U PEMEHHBIE TIEpeaaun.

Jlemoncmpayuu

Mopenb CUCTEMBI OTCuéra, WJUTFOCTpalUs KMHEMAaTUYECKUX
XapaKTEePUCTUK ABUKEHHUS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3IyXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBwkeHus Tena, OpOMIEHHOTO MOJ YIiOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUS.

Hamnpapienue CKOpOCTH IPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, nabopamopHuvie pabomuol

N3ydeHne HEpPaBHOMEPHOTO JBUXKEHUS C LEIbI0  OMNpEAcseHUs
MTHOBEHHOU CKOPOCTH.

HccnenoBanre COOTHOUIEHUS MEXAY IyTSAMH, MPONUIECHHBIMU TEJIOM 32
MOCJIEI0BATEIbHBIE PABHBIE MNPOMEXYTKM BPEMEHU NPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAIBHOW CKOPOCTBHIO, PABHOU HYJIIO.

N3yuyeHne nBMKEHUS IAPUKA B BA3KON KUJIKOCTH.

N3yuenue aBuxKEeHUS Tena, OPOMICHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipuanun orHocutensHOCcTH [anmumes.  IlepBeid  3akoH  HeroToHa.
NuepuuanbHbie CUCTEMBI OTCYETA.

Macca tena. Cuna. IlpunHuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona pma wMarepuanbHOM TOYkM. Tperud 3akoH Herorona s
MaTepUabHbIX TOYEK.

3akoH BcemupHOro tarorenus. Cuna Tsokectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buapsl TpeHusi (IMoKos, CKOJbKEHMs, KaueHus). Cuiia TpeHUs.
Cyxoe Tpenue. Cumna TpeHHs CKOJIBKEHUsSI U criia TpeHus nokos. Koaddumment
TpeHus. Cuia CONpOTUBIICHUS MIPU JBUKECHHUH TeJla B )KUJAKOCTHU UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpamieHus. [limedo cuibl. YcmoBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHuueckne yCTpOWCTBA U IMPAKTHUYECKOE MPUMEHECHHUE: MOIIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenne nHepuUM.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIIMX TEI.

Bropoii 3akoH Herotona.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMAIIHH.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U HAJCHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbXEHUS.

VYcnoBus paBHOBecUs TBEPAOro Tesa. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenue aBuxeHUs: OpyckKa 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
pe3UHOBOM 00pasiie, OT uX JAehOopMaIIHH.

HccnenoBanue yclnoBUW paBHOBECUA TBEPIAOIO Tejla, MMEIOLIETO OCh
BpAaIl[CHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MarepuanbHOW TOUYKHM (T€Ja), CUCTEMbl MaT€pUAIIbHBIX TOYEK.
NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCa TeNla. 3aKOH COXPaHEHUs HMITYJbCa.
PeaktuBHOE NBUXKEHUE.

PaGoTa cusibl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi MaTepralbHOM TOoukHu. Teopema 00 M3MEHEHUU
KUHETUYECKON SHEPTHHU.

[ToreHunanbHas SHEPTHUSL. ITorennumanbHas SHEprus yIpyro
nehopMHpPOBaHHON TpyXUHBL. [loTeHIManbHAas dSHEpPrus Tena BOJM3HU
MMOBEPXHOCTH 3EMJIH.

[loTenmumanpHpie W HEMOTEHUUANbHbIE  cuiibl.  CBsi3b  pabOTHI
HENOTEHUHUAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOW 3HEPIUU CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA U MIPAKTUYECKOE IPUMEHEHHUE: BOJIOMET, KONIED,
MPY>KUHHBII TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.



PeaktuBHOE NBUXKEHUE.

[lepexon MOTeHIMATEHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenue aOCOMOTHO HEYNPYTroro yjaapa ¢ MOMOIIbIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C W3MEHEHHEM MEXaHUYECKOU
SHEPIUH TeJla Ha IPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MousekyasipHas pu3MKa U TEPMOAUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TOJIO)KEHUSI MOJIEKYJIPHO-KUHETUYECKOW TEOpUU U HX
ombITHOE oOOocHOBaHWE. bpoyHoBckoe nBwkenue. Hudbdysusa. Xapaxrep
JIBW)KEHUSI W B3aMMOJEHCTBUS YacTHI] BellectBa. MoJenu CTpPOEHUs Ta3oB,
KUIKOCTEH U TBEPIBIX T U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE ITUX
Mozenern. Macca U pasmepbl Mosiekyls. KosmdectBo BemiectBa. IloctosiHHas
ABorajpo.

TemmmoBoe paBHOBecue. Temneparypa u e€ wusmepenue. Illkana
temneparyp Llenbcus.

Mogens wupaeanbHoro ra3za. (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUHU HJCaNbHOTO Ta3a. AOCOIOTHAS TeMIepaTrypa Kak Mepa
CpedHEeW KWHETUYECKOM SHEPTUM TEIUIOBOrO JBMXKEHMS 4dacTull rasa. [llkana
temrepatryp KensBuHa. ['a30Bble 3akoHbBl. YpaBHeHHe MeHaeneeBa—
Kunaneitpona. 3akon Jlanbrona. M30mpoiiecchl B HA€aIbHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM  BelecTBa. [ paduyeckoe MpeACTaBICHUE  H30MPOIECCOB:
u30TepMa, U30X0pa, u3odapa.

TexHuueckne yYCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE. TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIONINE JUCKPETHOE CTPOCHHME BemiecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHHM.

OnbiTel 10 MU PYy3UN KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JABHKEHHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CyLIECTBOBAaHUE MEXKMOJIEKYJIIPHOTO
B3aUMOJCHUCTBU.

Mojenb, WILTFOCTpUpYIOIIas IPUPOY JABJICHUS ra3a Ha CTEHKHU COCYya.

OnbIThl, WUIIOCTPUPYIOLIME YPABHEHUE COCTOSIHMS HJICalIbHOIO Tasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

Ornpenenenue Macchbl BO3/1yXa B KJIACCHOM KOMHATE€ HA OCHOBE U3MEPEHUN
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO3yXa B HEH.

HUccnenoBanne  3aBUCHUMOCTH  MEXAY  [apaMeTpaMud  COCTOSIHMS
Pa3peXKEHHOrO rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepMoarHamMuueckas cucTeMma. BryTpenHnss JHEpPrus
TEPMOJIMHAMHYECKOM CHUCTeMbl U CHocoObl €€ wu3MeHeHus. KommuecTBo
TEIJIOTHl U paboTa. BHyTpeHHSsT SHEpPrusi OJHOATOMHOTO HJICaIbHOTO Tra3a.
Bunpl Terionepenaun: TeronpoBOAHOCTh, KOHBEKIUS, U3JIyYEHHE. Y JeIbHAas
TEIUIOEMKOCTB BellecTBa. KoanuecTBo TEIIOThI IIPU TEILIONEpeaaye.



[Tonsitue 06 ammabaTtHOM mporecce. [lepBhIif 3aKOH TEPMOJIMHAMUKH.
[Ipumenenne mepBoro 3aKkoHa TEPMOJAMHAMHUKU K u3orpoieccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon Tepmogunamuku. HeoOpaTtuMocTs mpoiieccoB B MpUpoO/Ie.

TeroBele  MamuHbl.  [IpUHIUOBI  JEUCTBUSA  TEIUIOBBIX  MAallWH.
[IpeoOpa3zoBanusi SHEpPTUM B TEIUIOBBIX MamuHaxX. KoadduimeHT mone3noro
nerictBus TeruioBo MamuHbL. [lukn KapHo m ero kodp@puIMEHT IMOJIE3HOTrOo
JEHCTBUS. DKOJIOTUUECKHE MPOOIEMBI TETIOPHEPTETUKH.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: JBUTaTElb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOIMIHHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHenne BHyTpEeHHEH SHEPTUM Tella MPU COBEPIICHUU PAOOTHI: BBIJIET
mpoOKH U3 OYTHUIKH TOJ ACHCTBHEM CKATOrO0 BO3AyXa, HarpeBaHue sdupa B
JATYHHOU TPpyOKe MyTEM TpeHHs (BUICOJEMOHCTPAIINS).

N3meHeHne  BHYTpEHHEW  2Heprum  (TemmepaTypbl) Tena  IpuU
Terionepeaaye.

OnpiT 10 aanabaTHOMYy paCHIMPEHUI0 BO3MyXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu mapoBoii TypOWHBI, JBHrareisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOIO IBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue yaenpHON TENIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[Tapoo6pazoBanue u xkoHaeHcanus. Mcnapenne u kuneHue. AOCOMOTHAS
Y OTHOCHUTEJIbHAS BJIAXHOCTh BO3AyXa. HacellleHHBbIN nap. Y aenbHas TEioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUSI.

Tépnoe tenmo. Kpucrammmueckue u amopdHbie Tema. AHU30TPONHUS
cBOMCTB KpucTauioB. JKXuakue kpuctamibl. COBpEMEHHBbIE MaTEpHUAIbI.
[InaBieHue u KpucTaIIU3anus. Y ieiabHas Teruiorta miasiaeHus. Cyomumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoWcTBAa MU NPAKTUUECKOE MPUMEHEHUE: THUTPOMETP U
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUH MOIYUYEHHUS] COBPEMEHHBIX MaTEpPHUAJIOB,
B TOM YHUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCcTBa HACBHILLIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUU.

Crioco0Obl u3MepeHus BIaKHOCTH.

HabGnronenue HarpeBanus 1 MiaaBJIeHUsI KPUCTAUIMYECKOTO BEIIECTBA.

JIeMOHCTpalnusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne OTHOCUTENBHON BIaKHOCTH BO3/1yXa.

Pa3znen 4. DnekTpoanHaMuKka

Tema 1. Inekmpocmamuka

DnekTpu3alus Ted. ODJIEKTpUuueckui 3apsa. J(Ba BHAA 3JIEKTPUUYECKUX
3apsinoB. [IpOBOHUKYM, NUAJIEKTPUKH U MOIYNPOBOJHUKU. 3aKOH COXPAHEHHS
AIEKTPUUYECKOTO 3aps/ia.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToueuHbldl 3IeKTpUUECKU
3apsia. Dnekrpuueckoe noiie. Hanpsk€HHOCTH 3neKkTprudeckoro noist. [Ipunmun
CyHepHO3ULIUH ANEKTPUUYECKHUX noJsieil. Jlunun HaIpPsKEHHOCTH
ANEKTPUUYECKOTO TIOJIS.



PaGora cun oanekrpocraruueckoro moina. llorenmman.  Pa3nocThb
MOTEHUHUANIOB. [IpOBOAHUKM M JUAIEKTPUKU B DIIEKTPOCTATUYECKOM IIOJIE.
JlusnexkTpruyeckasi IpOHUIIAEMOCTb.

DIEKTPOEMKOCTb. Kongencarop. DNEeKTPOEMKOCTh IIJIOCKOT'O
KOHJIEHCAaTOpa. DHEPTHUsl 3apsSKEHHOTO KOHJEHCATOPa.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IMPUMEHEHHUE: JIJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHHE DJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOIMPOBAJIbHBIN aIlapar, CTPYUHbIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3aumonencTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE T0JIE 3aPSAKEHHBIX TEl.

IIpOoBOIHUKH B 3JIEKTPOCTATUUECKOM I10JIE.

DIeKTpocTaTuuecKas 3aiuTa.

JIMAIIEKTPUKH B DJIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCAaTopa OT IUIOLIaau
IJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunsix cpeoax

DNEKTPUYECKUA TOK. YCJOBHUSA CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTOsIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LEeu.

DIEKTPUUECKOE COMPOTHUBJIEHUE. YJEIbHOE CONPOTHUBJICHUE BEIIECTBA.
ITocnenoBarenpHOE, MapalIEIbHOE, CMEIIAHHOE COETMHEHNE IPOBOJHUKOB.

PaGora osnextpuyeckoro Toka. 3akoH JDxoyms—Jlenna. MoiHOCTh
AJIEKTPUYECKOTO TOKA.

DJIEKTPOJBIXKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKA.
3akon Owma [ NOJHOM (3aMKHYTOM) ayekTpudeckor 1enu. Kopotkoe
3aMbIKaHHE.

DNEeKTpOHHAas  MNPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBHCUMOCTH
CONPOTUBJICHUSI METAJIJIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

DNEKTpUUECKU TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[MomympoBonuuku.  CoOcTBeHHass W IpUMECHasT  IPOBOJUMOCTH
MOJIyITpoBOIHUKOB. CBOICTBA p—n-niepexoaa. [1omynpoBoiHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUA TOK B pacTBOpax M paciuiaBax d3JIEKTPOJHUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.

DJIeKTpUUECKUM TOK B razax. CaMOCTOATENIbHBIH U HECAMOCTOSITEIbHBIN
paspsaa. Monnus. [1nazma.

TexHuueckne yCTpPOWCTBA M HPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJIBTMETP, PEOCTAT, WMCTOYHUKU TOKA, DJIEKTPOHATPEBATElIbHbIE MTPHUOOPHI,
AJIIEKTPOOCBETUTEIbHBIE TMPUOOPHI, TEPMOMETP COIMPOTUBIICHUS, BaKyyMHBII
IUON, TEPMUCTOPHI W (POTOPE3UCTOPHI,  IMOITYNPOBOJIHUKOBBIA  JTUOI,
rajbBaHHKA.

Jlemoncmpayuu

N3mepeHune cuiibl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb CONPOTUBJICHUS! HWJIMHIPUYECKUX MPOBOJHUKOB OT AJIMHBI,
IJIOIIA/IA TIOTIEPEYHOT0 CEUYEHHS U MaTepuaa.

CmeniaHHOE COeIMHEHUE TPOBOJHUKOB.



IIpsimoe wu3MmepeHue sneKkTpoaBuXkKylen cuibl. KopoTrkoe 3ambikaHue
rajbBaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB AJIEKTPOIIUTOB.

HckpoBoii pa3psl ¥ MpOBOAUMOCTD BO3/1yXa.

OnHOCTOPOHHSISE TPOBOAUMOCTh AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydeHne cMemaHHOro COeIMHEHUSI PE3UCTOPOB.

N3mepenne 351eKTpOABUKYIIEH CUJTbI KCTOYHUKA TOKA U €T0 BHYTPEHHETO
CONPOTHUBJICHUS.

Hab6mronenne amexrpoiusa.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kimacce oCymiecTBISIETCS C
YYETOM COJIEpPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMuU MaTEMaTHKH,
OMoNOTHUU, XUMHUH, TeoTpaduu ¥ TEXHOJIOTUH.

Mesxcnpeomemnvie nonsamusi, CBI3aHHBIE C U3YUYEHUEM METOJI0B HAyYHOTO
MO3HAHUA: SIBJIEHWE, HAYYHBIM (haKT, TUMoTe3a, pu3ndecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJICIb, U3MEPECHHE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHUH, JMHEWHAs QYHKIUA,
napaborna, rumnepOosa, uX TpadUKH U CBOKMCTBA, TPUTOHOMETPUUECKHUE
GyHKINH: CUHYC, KOCHHYC, TaHI€HC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIUU HA OCH KOOPAUHAT,
CJIO’KEHHE BEKTOPOB.

buonoecua: mMexanwdeckoe IBWIKEHWE B JKUBOW mpupozae, auddysusd,
OCMOC, TEIJIOOOMEH JKUBBIX OPraHU3MOB (BUIBI TEIIONEpPENayH, TEIIOBOE
PaBHOBECHE), IIEKTPUUYECKHE SIBJICHUS B 5KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYII,
MOJb BEIIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBAa TBEPHABIX TeET,
AKUJKOCTEH U ra3oB, 3JEKTPUUECKUE CBOMCTBA METAJIOB, 3JIEKTPOIUTUYECKAS
JIUCCOLMAlLINS, TaJlbBaHUKA.

l'eoepaghus: B1aXXHOCTh BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus.: mpeodbpa3oBaHUE ABUKEHUHN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
YYET TpEeHUSI B TEXHHKE, MOAIIMIHUKH, UCIOJB30BAHUE 3aKOHA COXPAHEHUS
UMITYJIbCa B TE€XHUKE (pakeTa, BOAOMET W JIPYyTHE€), ABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBas TypOuHa, OBITOBOM XOJOIWIBHUK, KOHIUIIMOHED,
TEXHOJIOTUUA TIOJIyYEHUS COBPEMEHHBIX MaTepHajioB, B TOM  YHUCIE
HAaHOMATEpHUAJIOB, W  HAHOTEXHOJIOTHM,  DJIEKTPOCTATUYECKass  3alluTa,
3a3eMJICHUE AIIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN IIPUHTEDP,
AJIEKTPOHArpeBaTeNbHbIe  MPUOOPBI,  AINEKTPOOCBETUTEIbHBIE  TPHUOOPHI,
rajbBaHHKA.

11 KITACC

Paznen 4. DinekTpoauHAMMKA

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

Iloctosauple MaramThel. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHHUTOB.
MarautHoe nosne. BekTtop MarHuTHOW MHAyKuuu. [IpuHIUI Ccyrneprnosuuuun
MarHuTHBIX nojier. JIMHUM MarHuTHOM MHAYKIMKA. KapTuHa JTUHWUI MarHUTHOU
WHAYKIMA TOJIS IOCTOSIHHBIX MAarHUTOB.

MarnutHoe IM0Jie TPOBOJHMKA € TOKOM. KapThHa JWHWUNA WHIYKUIHU
MarHWTHOTO TIOJI JUIMHHOTO IPSIMOIrO MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO



MpPOBOAHUKA, Karymlku ¢ TokoM. OmbiT Opcrena. BzaumopeiictBue
IIPOBOJTHUKOB C TOKOM.

Cuiia Amnepa, €€ MOAyJb U HalpaBJICHUE.

Cuna JlopeHua, e€ Monayib W HampablieHHe. JIBUKeHHE 3apsiKEeHHOUN
YaCTHIIBI B OJHOPOJHOM MarHuTHOM moJje. Pabora cunsl Jlopenta.

SBiieHne HNEKTPOMAarHUTHOW HHAYKUMHU. [loTOK BekTOpa MarHUTHOM
MHIYKIUU. OJEKTPOABUAKYIIAS CHJIA WHAYKIHH. 3aKOH 3JIEKTPOMAarHUTHOMN
nHaykiuu dapajes.

BuxpeBoe 3yieKTpuYeckoe Moje. DIEKTPOABUKYIIAS CUJIa WHIYKIUU B
IIPOBOJTHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuno Jlenua.

NHnykTUBHOCTh. SIBJ€HME CaMOUHIYKIMU. OJIEKTPOJBIKYIAs CHIIA
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuueckne yCTpOMCTBA M IPAKTUUYECKOE INPUMEHEHUE: ITOCTOSHHBIE
MarHuThl, 3JIEKTPOMArHUTHI, 3JIEKTPOJBUTATENlb, YCKOPUTEIU 3JIEMEHTAPHBIX
YacTUll, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOI0 ITy4YKa MarHUTHBIM IOJIEM.

JIuHWMY UHYKIIMY MarHUTHOTO TMOJIS.

B3aumopercTBrue 1ByX NPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JerictBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME AEKTPOMArHUTHOU UHIYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb  BJIEKTPOABIKYLIEH CWIbl HMHAYKUUH OT CKOPOCTHU
M3MEHEHUSI MAarHUTHOTO MTOTOKA.

SIBneHne cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHne MarHuTHOTO MOJIs KATYLIKU C TOKOM.

HccnenoBanue AeiCTBUS NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON UHIYKIHH.

Pa3znen 5. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u IneKmpomMazHUmMHble KOJ1eOaHus

Konebarenbnass cuctema. CBOOOJHBIE MEXaHMYECKHE KOJeOaHUS.
["apmonnyeckue konebanus. [lepuos, yactora, aMruTyna u ¢asza KojieOaHUH.
[Ipy»xuHHBIN MasiITHUK. Marematnueckum MAasiITHUK. YpaBHeHHe
rapMoHuYeckux kosieOanuid. IlpeBpailieHne »HEPruM MpPU TAPMOHUYECKUX
KOJICOaHUSIX.

Konebarenbubiii kouTyp. CBOOOAHBIC 3IEKTPOMATHUTHBIE KOJIEOAHUS B
UJCATHbHOM KOJEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIY MEXaHUYECKUMHU U
ANEKTPOMAarHUTHEIMU KosieOanusmu. dopmyna Tomcona. 3aKoH COXpaHEHHS
SHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBnenrie 0  3aryxarlomux  KojeOaHUsSX.  BBIHYXIIEHHbIE
MexaHudeckue KosieOanus. Pe3onanc. BBIHYXIEHHBIE SJIEKTPOMArHUTHBIC
KoJIeOaHwusl.



ITepemennsiii Tok. CHHyCOMIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOr0 TOKa. AMIUIMUTYJTHOE€ U JEHUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKa U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoactao, nepegaya notrpebieHue
ANEKTPUYECKOM  SHEPruu. KOJOTMYECKME PHUCKUM TPU  IPOU3BOJICTBE
anekTpodHeprun. KynbTypa HCHONb30BaHUS IEKTPOIHEPTHHN B MOBCEIHEBHOM
KU3ZHU.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE IMTPUMEHEHHE: DIICKTPUUECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU 3JEKTponepeaay.

Jlemoncmpayuu

UccnenoBanne mapameTpoB KoIeOATEIbHON CHUCTEMBI (TIPYKUHHBIN WIIH
MaTeMaTUYECKHIl MasSTHHK).

Hab6nronenue 3aTyxarmommx KojaeOaHuii.

HccnenoBanrie CBOMCTB BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CHJIBI TOKA M HANPSsDKEHUS OT BPEMEHU)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu mnociaeqoBaTEIbHOM COEIMHEHUU PE3UCTOpa, KaTyIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb IMHUY AJIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanre 3aBUCUMOCTH TEPUOJIa MAJbIX KOJeOaHWI rpy3a HAa HUTH
OT IJIMHBI HUTU U MACChI Ipy3a.

UccnenoBanre MepeMEeHHOIO0 TOKAa B LENM W3  IOCIEI0BATEIIBHO
COEIMHEHHBIX KOHIEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE GOJIHbL

MexaHuueckue BOJIHBI, yclioBHs pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus M JiuHa BOJIHBL. [lomepedHble W MPOAOJBHBIE BOJIHBL.
WNurtepdepentus u audpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJEKTPOMArHUTHBIE BOJHBI. YCIIOBHUSI H3JIYYEHHS] SJIEKTPOMArHUTHBIX
BOJIH. B3auMmHas opuentauus BektopoB E, B, V B anekTpoMarHuTHON BOJHE.
CBoiiCTBa JEKTPOMATHUTHBIX BOJIH: OTpakK€HUE, MPEIOMIICHUE, TOJISIpU3alusl,
mudpakuus, narepdeperimsa. CKopocTh EKTPOMArHUTHBIX BOJIH.

[IIkana 3JIeKTpPOMarHUTHHIX BOJH. [IpuMeHeHne 3J1eKTpOMarHuTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHLMIBI pagUOCBS3U U TeNEBUACHUS. Pannonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOUIEN CPEIbI.

TexHuyeckre yCcTpoOilCTBa M NMPAKTHUUECKOE MPUMEHEHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, YJIbTPA3BYKOBasi JTUAarHOCTUKA B TEXHUKE U MEIULIMHE, pajap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, Tenedon, CBY-nieun.

Jlemoncmpayuu

OO6pa3zoBaHue M pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmromeecs Teo Kak UCTOYHHUK 3BYKa.

Hab6mronenue orpakeHus: M MPeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOMW pE30HAHC.

HabGnronenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILUIUTYJIOH U
4acTOTOM KOJeOaHUIA.



HUccnenoBaHnne  CBOWCTB — DJIIEKTPOMArHUTHBIX  BOJIH:  OTPaKCHHUE,
MpesioMJICHUE, MO pu3anus, Tudpakius, UHTephepeHITUs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHenHOE pacrpoCTpaHEHUE CBETa B
oaHOpOIHOM cpeae. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakenue cBeta. 3aKOHBI OTpakeHUs ceTa. [locTpoeHne n3o0pakeHmit
B IUIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI MPENOMIICHHS CBeTa. AOCOTIOTHBIN
rokasarenp npesnomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHslii yroi
[IOJIHOI'O BHYTPEHHETO OTPAKECHUSI.

Hucniepcus cBeta. ClIoxXHBIN cocTaB 6esoro ceera. LIger.

ColOuparomue W paccewBamIvMe JUH3BL. ToHKas auH3a. DOKyCHOE
pPacCTOSIHME U ONTHYECKas cujia TOHKOM JuH3bI. [locTpoenue m3oOpakeHui B
coOuparolux W pacceuBalIMX JuH3aX. DopMmyna TOHKOW  JUH3HIL.
VBeaudeHue, JaBaeMoe JIUH30M.

[Ipenenbl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. MuTepdepennms cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTep(EepeHIIMOHHOMN
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpaxkinmonHas pemeéTka. YCIOBHE HaOIIOACHUS
[JIABHBIX MAKCHUMYMOB TMpH TMaJ€HUM MOHOXPOMAaTHYECKOr0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: OYKH, JyIa,
doToamnmapar, MPOCKIIMOHHBIM amnmapar, MUKpPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMmonMHEWHOE PACIPOCTPAHEHUE, OTPAKEHUE W IIPEIOMIICHHE CBETA.
OnTuyeckue mpruodopHI.

ITomHOE BHYyTpEHHEE OTpaxkeHne. Moienb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIIA.

Hab6mronenne natepdepeHny cBeTa.

Hab6mronenune nudpaximu crera.

HabGmronenne nucnepcuu cBera.

ITomyyeHune ciekTpa ¢ TOMOLIBIO TPU3MBL.

[Tomy4yenue cexTpa ¢ mMOMOIIBbIO AUGPAKIIUOHHON PEHIETKH.

Hab6mronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue nokasaresns npeioMIICHUs CTEKIIA.

WccnenoBanne CBOMCTB H300paKeHUH B JTMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3znen 6. OcCHOBBI CIeNUAJIBLHONH TEOPUH OTHOCHUTEIbHOCTH
['paHubl TPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku. lloctynarel
CIIELIMAJIbHOW TEOPUM OTHOCUTEIIBHOCTU: WHBAPUAHTHOCTH MOIYJISI CKOPOCTH
CBETA B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh  OJHOBPEMEHHOCTH.  3aMEIJIEHUE  BpPEMEHU U
COKpAIllEHUE JIJIUHBI.
DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs3b Macchl C DHEPrue M HMIYJILCOM PEIISITUBUCTCKON YaCTHIIHI.
OHeprus MmoKos.

Pa3nea 7. KBantoBas pusuka

Tema 1. Inemenmol K6AHM OGO ONMUKU

®otonsl. @opmyna Ilmanka cBs3u sHepruu (GOTOHA C €r0 YaCTOTOM.
DHeprus 1 UMIyJIbsC HOTOHA.

OtkpeiTiie u uccienoBanne (orodaddexkra. Ompite A. I'. Crozetosa.
3akonsl doTodrddekra. YpaBuenue DitHmrerina 1 horodddekra. «KpacHas
rpanuia» ¢potodddexra.

JlaBnenue ceera. OnbiTel I1. H. JIeGenera.

XHUMUUYECKOE ICUCTBUE CBETA.

TexHuueckne yCTpOWCTBA U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboToaTYNK, COJTHEUHAs1 OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®doTo3(deKT HAa YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeTHEro porodddexTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo paccesHuio o -4acTHIl.
IlmanerapHas monens aroma. Ilocrymarsl bopa. M3nyuenwe u mornoiieHue
(OTOHOB TpHU TEpPEeXoJie aToOMa C OJHOTO YPOBHS SHEPruM Ha Apyrou. Buibl
cnekTpoB. CIEKTp YpOBHEW SHEPTrUU aToMa BOJIOPO/Ia.

BonnoBeie cBoiictBa 4actuill. Bomusl ge bpoins.  KopnyckynsipHo-
BOJIHOBOW TyaJTU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckne yCTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHHUE: CIEKTPAJIbHBIN
aHau3 (CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHelyaThIX CIEKTPOB U3ITyICHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

Hab6nronenue nuHeituaToro cnekrpa.

Tema 3. Amomnoe aopo

DKCIIEpUMEHTBI, J10Ka3bIBAIOIIUE CJIOKHOCTb CTpPOeHUS siapa. OTKpbITHE
paanoakTuBHOCTH. OmbiTel  Pesepdopna mo  ompeaeneHur0  cocTaBa
paanoakTUBHOTO wu3MydeHus. CBoicTBa anbda-, OeTa-, TamMma-u3IydeHUS.
Binsinue paagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. Hyknonnas monens siapa [eiizenoepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacnaa. DIEKTpOHHBIM W TMO3UTPOHHBIN Oera-pacmaa. ['amma-
M3JIy4eHue. 3aKOH pPaJuOoaKTUBHOIO paciaja.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. Jledext maccer sapa.

SAnepHble peakuuu. Jlenenue u CUHTE3 s€p.

Anepuseiii peaktop. TepmosimepHsbliii cuaTe3. [IpoOnemMbl U MEPCIECKTUBBI
SAJIEPHON SHEPrETUKH. DKOJIOTUUYECKUE aCTIEKTHI SIAEPHON SHEPTreTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTtopl HAOIIOICHUS ¥ PETUCTPALIUH SJIEMEHTAPHBIX YaCTHII.



dyHIaMeHTaIbHbIe B3aUMOJEHCTBUA. EMWHCTBO (hM3MYECKON KapTHUHBI
MUpa.

Texnuueckne ycTpoWcTBAa W MPAKTUYECKOE MPUMEHEHHUE: JO03UMETD,
Kamepa BuiibcoHa, siiepHblil peakTop, aToMHast 6oM0a.

Jlemoncmpayuu

CuéTYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanne TpeKOB 4acTHIl (TI0 TOTOBBIM (oTorpadusimM).

Pa3znen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3INKHN

Otanbl pa3BUTUS acTpoHOMUHM. [IpHKIagHOE W MHUPOBO33PEHUECKOE
3HAYEHHUE aCTPOHOMMUH.

Bun 3Bé3qH0r0 HebOa. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOC
IBUYKECHHE.

Conneunas cucrtema.

Connne. ConHeuHass akTMBHOCTh. McTouHuk sHepruu CojHia U 3BE3L.
3BE3MIbI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMma «CHEKTpajbHBIM Kiacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TJIABHOW MOCJIEA0BATEIbHOCTU. BHYTpEeHHEE CTpOCHUE
3B€311. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIECHUH U 3Botonnu CosHIa
M 3BE3]1. DTaIbl )KU3HU 3BE3]I.

Muneunsiii I1yTe — Hama INanaktuka. Ilonoxxenue u auxenue CoyiHIA B
lNanaktuke. Tumnsl ramaktuk. Pagmoramaktuku u KBasapbel. UEpHBIE ABIPHI B
A/Ipax TaJlaKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66na. PasOeranue
ranakTuk. Teopus bosbiioro B3peiBa. PenukroBoe nsnyueHue.

Macmrabnas crpykrypa Beenennoit. MeTaranakruka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c UCII0JIb30BaHUEM
KOMITBIOTEPHBIX ~TMPUIIOKEHUM JIJIT  OTPENETICHUST TIOJIOKEHUSI HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/usi CEeBEPHOTO MOMYIIAPHS U
SPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, minanet, Mueunoro [lyru.

O6o0maromniee NOBTOPEHUE

Ponp ¢u3ukum w acTpOHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIIMAJIbHOW M 3TUYECKOW cdepax IesATEeIbHOCTH 4YEJIOBEKa, POJIb U MECTO
GU3UKK W acCTPOHOMHUU B COBPEMEHHOM HAay4YHOW KapTUHE MHpPA, POJIb
¢dusndeckoit Teopun B (HOPMUPOBAHUM TIPEACTABICHUM O (PU3NUECKON KapTHHE
MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B O0OIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 kimacce oCcymecTBIsIeTcs C
YYETOM COJIEpPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMHU MaTEMaTHKH,
OMoNOoTUU, XUMHUH, Teorpadun ¥ TEXHOJIOTUH.

Mescnpeomemuvie nonsamusi, CBI3aHHBIE C U3YUYEHUEM METOJI0B HAy4YHOTO
MO3HAHUA: SIBJIEHWE, HAYYHBIM (haKT, TUMoTe3a, pu3nvecKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, DKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJICIIb, U3MEPEHHE.

Mamemamuxka: peuieHUEe CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUUYECKHUE
byHKINH: CUHYC, KOCHHYC, TaHT'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIUU HA OCH KOOPAUHAT,



CJIIO)KEHUE BEKTOPOB, NPOW3BOJHBIC DJIIEMEHTAPHBIX (PYHKIUH, TPU3HAKH
MoI00usl TPEYTONBHUKOB, OMpEAeNiCeHuEe TUIOMIaaAu TUIOCKHX (GUryp u odbéma
TeN.

buonocus: snexrpuyeckue SBICHUS B JKHBOW MPUPOJE, KoJieOaTeIbHbIC
JIBUKEHUST B KUBOW TMPUPOJIE, ONTHYECKHE SIBICHUS B JKUBOW MPHUPOJIE,
JICCTBUE paiMalliK HA KUBBIE OPTaHU3MBI.

Xumus: CTpOE€HHWE aTOMOB M MOJICKYJ, KPUCTAUTMYECKas CTPYKTypa
TBEPABIX TN, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTpaJIbHBIN aHAJIN3.

l'eoepagusa: wmarHuTHpIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
dhoToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICEHUH.

Texnonocusi: NUHUM DJIEKTpOIEpeaad, TeHEpaTop IEePEMEHHOTO TOKa,
AJIEKTPOJIBUTATENh, UHIYKIIMOHHAS T1€4Yb, pajiap, PaIuoNpuEéMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBU-meub, MpoeKIIMOHHBIN anmapar, BOJOKOHHAsS ONTHKA,
COJIHEYHast Oarapes.



IINIAHUPYEMBIE PE3YJIBTATHBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mpeamera «®PuU3MKa» HA YPOBHE CPEIHETO OOIIETO
obpazoBanus (0a30BBIi  YpPOBEHb) JIODKHO OOCCHEYUTh  JIOCTHIKCHHE
CICAYIOIIUX JIUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
PEe3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUS ydeOHoro mnpenMera «Duzukay
JOOJDKHBI ~ OTpakaTb  TOTOBHOCTb M CIOCOOHOCTh  0OOy4Yaroluxcs
PYKOBOJICTBOBAaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIIUEH JTUYHOCTH,
CUCTEMOM LEHHOCTHBIX OPHUEHTAlMil, TO3UTUBHBIX BHYTPEHHUX YOEKIACHUI,
COOTBETCTBYIOIIUX TPAJULIMOHHBIM LIEHHOCTSM POCCHUWCKOr0 OOIIecTBa,
paclIMpeHne JKU3HEHHOTO OIbITa W OIbITa JEITENBbHOCTH B IPOLECCE
peanu3aluy OCHOBHBIX HAIPaBJIECHUN BOCHUTATENILHOM NEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHMSA:

cOPMHUPOBAHHOCTh  TIPAXKJAHCKOM  MO3ULMHM  OOYyYarollerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

NPUHATUE TPAJAMIMOHHBIX OOLIECYEIOBEYECKUX TI'yMaHUCTUYECKUX U
JNEMOKPATHYECKUX LEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIIPAaBICHUHN B 00pa30BaTeIbHON OpraHu3aluu;

YMEHUE  B3aUMOJCICTBOBaTH €  COLUMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBUHM C UX (YHKLIMSIMHU U HA3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTApHOU U BOJIOHTEPCKOU IE€SATEIBHOCTH;

2) NIaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hopMUPOBAHHOCTD POCCUHCKOU TpaKIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

LEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHHSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIMIO0 U NMPUHUMATh OCO3HAHHbBIE PEIICHMUS,
OpPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HAaHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYAass JCTETUKY HAYYHOI'O
TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE;

5) Tpy10BOr0 BOCIMTAHMS:

MHTEpEC K pa3iaudHbIM chepaM MpoPecCHOHATBHON AESTENbHOCTH, B TOM
YuCclie CBSA3aHHBIM C (DU3UMKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BbIOOp Oynaymiedl mpodeccud W pealu30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpPa30BaHUIO B
00JacTH (PU3HMKHU Ha IPOTSKEHUHU BCEU KU3HH;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:



c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX TTPOOIIeMm;

IUIAHUPOBAHWE M OCYILIECTBJIIEHHUE JICMCTBUIM B OKPYXXaKIICH cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA;

paclIMPEHUE OIBITA JIESITEIBHOCTH JKOJOIMYECKOM HAIpPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKeE;

7) 1EeHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH, MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NIECKON HAYKH;

OCO3HAHME LEHHOCTH HAYyYHOU JEATEIBbHOCTH, TOTOBHOCTH B ITPOLIECCE
u3ydeHus: (PU3UKH  OCYIIECTBJIATH TMPOCKTHYI0 U  HCCIEAOBATEIIbCKYIO
NEATENbHOCTh UHAMBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE yYeOHbIE JeHCTBUS
Ba3oBble Jjoruueckue AeiicTBHA:

CaMOCTOSITeIbHO  (OPMYJIMPOBATh M aKTyaJIM3UpPOBaTh  MPoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpEeAeisaTh LEIU JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTHKCHHUS

BBIABJISITH 3aKOHOMEPHOCTM M IPOTUBOPEUMS B PacCMaTpPUBAEMBIX
(hbU3UYECKUX SIBJICHUSAX;

pa3padaThiBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIIUXCS
MaTepUalbHbIX U HEMaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JI€SITEIBbHOCTh, OILICHUBaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUIN JIESITEIbHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH PpabOTy B YCIOBUAX pPeajIbHOTIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJICHCTBUS,

pPa3BUBATh KPEaTUBHOE MBIIUICHHUE TIPHU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble ucciienoBarejbcKye 1eHCTBUSA:

BJIaJICTh HAYYHOU TEPMMHOJIOTUEH, KIIFOUEBBIMU MOHSATUSIMU U METOJAMHU
(bU3nYECKOM HAYKH;

BJIAJE€Th  HaBBIKAMH  y4COHO-MCCIICIOBATEIILCKOM W IPOCKTHOMU
NEATeNIbHOCTY B 00JIacT  (DU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY ~ TIOMCKY  METOJIOB  pelieHuss 3agad  (U3UYECKOro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJOB MMO3HAHMUS;

BJIQJICTh BUJIAMHU JEATEIBHOCTH IO TOJYYCHUI0O HOBOI'O 3HAHMS, €ro
UHTEpIIpETAlliU, MNPeoOpa3OBaHUI0O U TMPUMEHEHUIO B Pa3IUYHBIX YUEOHBIX
CUTyaIUsAX, B TOM YHUCJIE TP CO3JaHUU YUCOHBIX IMTPOEKTOB B 00JACTH (PUBUKHU;

BBIABJISITh MPUUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJW3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PENICHUs, HAXOJAUTh apryMEHThI JJIs J0Ka3aTeIbCTBa
CBOMX YTBEPKACHUM, 3a]1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS,

aHAJIU3UPOBATh TOJIYYEHHBIE B XOJI€ PEIICHUS 3aJa4d Pe3yJIbTaThl,
KPUTUYECKU OILICHMBAaTh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MEHCHHE B
HOBBIX YCJIOBHUSIX;

CTaBUTh W (OPMYJHUPOBATH COOCTBEHHBIC 3aJadyud B 00pa3oBaTEIbHOU
JESATeIbHOCTH, B TOM YHCIIe TIPH U3YUYCHUH (PU3UKH;

J1aBaTh OLICHKY HOBBIM CHUTYaIlUsSIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;



yMETh TIEPEHOCUTh 3HAHHMS 1O (U3UKE B TPAKTUYECKYIO 00JaCTh
KU3HEIEATEITLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJIEH, TIPEJjIaraTb OPUTHHAIBHBIC IOX0/IbI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

Pa6ora ¢ undgopmanmeii:

BIIJICTh HABBIKAMH TOJy4YeHUS HHGPOpMAIMH (PU3HUECKOTO COJIEPIKAHUS
U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIISIThH MOUCK, aHAJIN3,
CUCTEMATHU3AIMI0 U WHTEPIPETANI0 UHPOPMALIUU PA3NHYHBIX BUJIOB U (hopm
MIPE/ICTABIICHHUS,;

OIICHHBATh JJOCTOBEPHOCTh UH(POPMAIINH;

UCIIOJI30BaTh CpPEJCTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTMA B  PEHNICHUHM  KOTHUTHBHBIX, = KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33]la4 ¢ COOJ0/IeHHeM TPeOOBaHUIM YPrOHOMHUKHU, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PECypCcOCOEPEKeHUsI, TPABOBBIX U ATUYECKUX HOPM,
HOPM MH(OPMAIIMOHHOM 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKaHMs B Pa3IMUHBIX (PopmaTax ¢
y4€TOM Ha3HaueHus UWHOOpPMAIMU ¢ LEJIEBOM ayauTopuu, BbIOMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YATTU3AIIHH.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eCTBHS:

OCYUIIECTBJISATh OOIIeHHEe Ha Ypokax (U3MKM HW BO BHEYPOUHOU
NEeSATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallud H CMSTr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTUYHO W3JIaratb CBOK TOUKY 3PEHHUS C UCIIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB;

MIOHMMAaThb W  WCHOJIb30BaTh  IPEMMYLIECTBA  KOMAaHAHOM U
WHIUBUTyaJIbHON PabOTHI;

BBHIOMPATh TEMATUKY M METOJbl COBMECTHBIX JIEUCTBHM C Yy4ETOM OOIMIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKJI0r0 YJIEHA KOJIJIEKTUBA;

MPUHUMATh 1EJIU COBMECTHOM JEATEIbHOCTHU, OPraHU30BbIBaTH U
KOOPJAWHHUPOBATH JICMCTBUS MO €€ HOCTHXKEHHIO: COCTABJIATH IUIAH JICMCTBUM,
pacnpenemnsiaTh pPojau ¢ y4€TOM MHEHUN YYaCTHUKOB, OOCYXIaTh PE3yiabTaThl
COBMECTHOM padOThHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIAJa M KaXJOr0 y4YaCTHHUKA KOMAaH/bI B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLICHUBATh HJIEM C MO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh MO3UTHUBHOE CTPATETMUYECKOE IOBEJCHUE B PA3ITUUYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATUBHBIM.

PeryisiTUBHbIE YHHBepPcaJbHbIe yUeOHbIE el CTBUSA
Camoopranu3amnus:

CaMOCTOSITEJTbHO ~ OCYIIECTBIIATh  ITO3HABATEIBHYIO  JICATCIBHOCTh B
obmactu (U3MKKM H aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh W
dhopmyHpoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJILHO COCTaBJIATH IIJIaH PEIICHUS PACUETHBIX U KAYCCTBEHHBIX
3a/1a4, IUIAaH BBHITIOJTHEHUS TIPAKTUYECKOW paboOThl ¢ Y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

J1aBaTh OLICHKY HOBBIM CHUTYAaIIUsIM;



pacMpATh paMKH  yd4eOHOTO TpeJAMeTa Ha  OCHOBE  JIMYHBIX
NPEANOYTCHUH;

JieNaTh OCO3HAHHBIM BBIOOp, aPryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTH 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO WM TIPOSBICHUIO IPYIAUIUU B 00IACTH
(U3UKK, TIOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oBaTeIbHBIM U KYJIbTYpPHBIN
YPOBEHbB.

CaMOKOHTPOJIb, IMOIMOHAJIBHbIN HHTEJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B JIEATEIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BIIAJICTh HABBIKAMHU TIO3HABATEIHHOM pediekcur Kak OCO3HAHUS
COBEpIIIAEMbIX JICUCTBUI M MBICIUTEIBHBIX MPOIECCOB, MX PE3yJIbTaTOB U
OCHOBaHMUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OICHKHW CUTyalluu, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO UX
CHUXCHHUIO;

MPUHUMATh MOTHBBI M apTyMEHTHI JAPYTUX TPH aHaIu3€ pe3yIbTaToB
TeSITENbHOCTH;

MPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI M apTyMEHTHI JNPYTUX TpPH aHaIu3€ pe3yIbTaToB
TeSITENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nporiecce noctuxeHnss TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IJs YpPOBHS CpemHero oOmero oOpa3oBaHUs y OO0y4arolmuxcs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, MPEIOJIar afoIIHIA
c(hOpMHPOBAHHOCTE:
CaMOCO3HAHUS,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TIOHMMAaTh  CBOE

HMOIIMOHANILHOE COCTOSTHUE, BHJIETh HAINpPABJICHHUS Pa3BUTHS COOCTBEHHOM
AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMoperyJIMpOBaHusl, BKIIOYAIOIIETO CaMOKOHTPOIIb, YMEHHE NIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBAThCI K
AMOIIMOHANLHBIM HW3MEHEHUSIM M TPOSBIATH THUOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIMH, BKIIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHHUIO 1ETTN
U yCrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATh UCXOIS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUHU, BKJIIOYAIONIEH CIOCOOHOCTh TMOHHUMATh  AMOIIMOHAIBHOE
COCTOSIHUE JPYTMX, YyYHUTHIBaThb €ro TMPU OCYIICCTBICHUH  OOIICHHS,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JTIOJbMU, 3a00TUTHCA, MPOSBIISATh HHTEPEC U pa3periaTh
KOH(DIUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenus B 10 kjacce mpeaMeTHble pe3yJsibTaThl HA 0a30BOM
YPOBHE JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUMN:



JIEMOHCTPUPOBATh HA TIPUMEPAX POJb U MECTO (PU3UKU B (DOPMUPOBAHUU
COBPEMEHHOW HAYyYHOW KAapTHHBI MUDPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTMH, B IPAKTUYECKOU EATEIbHOCTH JIOIEM;

VUYUTHIBATh TPAHUIIBl TPUMEHEHHUS W3YyYCHHBIX (PHU3NYECKUX MOJIeNeil:
MaTepualibHas TOYKa, WHEpIMaIbHas cUcTeMa OTcuéTa, abCONIOTHO TBEpIOE
TEJIO, UACATBHBIA a3, MOJEIHU CTPOCHHS ra30B, KUIAKOCTEW U TBEPIBIX TEIl,
TOYEUYHBIHN 2JIEKTPUUYECKUN 3apsil IPU pelieHnr (HU3NIECKUX 3a1a4;

pacno3HaBaTth (U3HYECKUE SBJICHUS (TPOIECChI) M OOBACHATH WX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJSIPHO-KUHETUYECKOM TEOPUH CTPOECHHUS
BEIIECTBA H  DJIEKTPOJMHAMUKHA: PABHOMEPHOE UM  PaBHOYCKOPEHHOE
NpSIMOJIMHEWHOE JIBIDKEHHUE, CBOOOJHOE TMaJIeHUe TeJ, JBWIXKEHUE II0
OKPY>KHOCTH, WHEpIUsA, B3auMmojeucTsue ten, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE KUJIKOCTEH U TBEPIBIX TN, M3MEHEHUE 00bEMa Tell MpHu
HarpeBaHuM (OXJIAKJICHUH), TEIUIOBOE PaBHOBECHE, MCHApEHUE, KOHIEHCAIIMS,
IJIABJICHUE, KPUCTAJUIM3ALMS, KHUIICHUE, BIIAXHOCTH BO31yXa, ITOBBIIICHUE
NABJICHUSI Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYZAE, CBS3b MEKIY
napaMeTpaMHl COCTOSIHMSL Tra3a B  H30Mpoleccax, »dJIEKTpH3auus Tel,
B3aMMO/ICVICTBUE 3aPsII0B;

OMKCHIBATh MEXaHUYECKOE JIBMIKEHUE, UCTIONb3Ysl (PU3MUECKUE BETUYNHBI:
KOOpJIMHATa, IyTh, MEPEMEILICHUE, CKOPOCTh, YCKOPEHME, Macca Tela, Cuia,
MMIYJIbC  Te€Jla, KUHETUYECKas  DJHEPrus, I[OTCHIUaJbHAs  DHEPIus,
MexaHu4ecKas paboTa, MeXaHW4YecKash MOIIHOCTh; MPU OMUCAHUU MPABHILHO
TPaKTOBaTh (PU3WYECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAYEHUS U
€MHUIIBI, HAXOAUTH (hOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIIMUUHY
C APYTUMHU BEJIMYHHAMU;

ONMCHIBAaTh HM3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIC SIBJICHMS,
UCTIONIBb3YysT (M3MYECKUE BEIWYHMHBI: JIaBIEHWE Tra3a, TeMIlepaTypa, CpEeIaHss
KUHETUYECKas DHEprus Xa0THUYECKOT 0 JIBUKCHUS MOJIEKYJL,
CPEOHEKBAAPATUYHAsT CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusa, pabora Taza, KOIPDUIMEHT TOJIE3HOTO JIEUCTBHS TEIIOBOTO
JBUTATENA; TMPU ONUCAHUU TPABUIBHO TPAKTOBATH (PU3UYECKUA CMBICT
UCIIOJIb3yeMbIX BEIIMYWH, UX O0O3HAYECHHS] W €JIMHUIIBI, HAXOJIUTh (POPMYIIHI,
CBSI3BIBAIONIUE TAHHYIO (PU3NYECKYIO BEIMUYMHY C IPYTUMU BETUYNHAM;

ONMCHIBAaTh  M3YUYCHHBIE  DJJICKTPUYECKHE  CBOMCTBAa  BEUIECTBA U
AIEKTPUUECKUE SBJICHUS (TPOIECCHI), HUCIMOJIb3YS (PU3NUECKHE BEIMYMHBI:
AIEKTPUYECKUU 3apsl, SJEKTPUUECKOE TOJIE, HANPSHKEHHOCTH TOJIS, IIOTEHIMA,
Pa3HOCTh TOTEHIIMAJIOB; MPH OIMUCAHWU TPABUIBHO TPAKTOBATh (HHU3UYECKUI
CMBICIT HCIIOJNB3YEMBIX BEJIIMYWH, WX OOO3HAYEHUS U E€JIMHUIIBI; YKa3bIBaTh
GbopMyTIbl, CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJINYMHAMU;

aHAMM3UPOBaTh  (DU3UYECKHME TPOIECCh W SABJICHUS, HCIOJB3YS
¢dbu3nYecKue 3aKOHBI U MPHUHIUILL: 3aK0H BcemMupHoro Tsarorenus, [, IT u III
3akOHbl HBIOTOHA, 3aKOH COXpAaHEHHs MEXAHWYECKOW DJHEPruu, 3aKOH
COXPAaHEHHs] UMILYJIbCA, IPUHLUI CYIEPIO3ULHUU CUJI, IPUHLKII PABHOIIPABUS
VHEPLUAJIBbHBIX CUCTEM OTCYETA, MOJIEKYISPHO-KUHETUYECKYK) TEOPHIO
CTPOEHHUsI BELIECTBA, I'a30BbIC 3aKOHBI, CBA3b CPEIHEN KMHETUYECKON SHEPTUU
TEIJIOBOTO JIBMKEHUS MOJIEKYJ ¢ aOCOJIOTHON TeMIEepaTypoid, MEPBBIM 3aKOH
TEPMOAVNHAMUKHU, 3aKOH COXPAHEHUs 3JIEKTPUYECKOro 3apsaa, 3akoH Kyiona,
IIPU 9TOM Pa3IMyYaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE
BBIPA)KEHUE U yCIIOBUA (TPaHUIIbI, 00JIaCTH) IPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TMPUHIUIIBI JIEUCTBUS MAIMH, NTPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3nuyarh YCIOBUS UX OE30MACHOTO HCIOJIb30BAHUS
B ITIOBCEITHEBHOM KU3HH;

BBITIOJIHATh DKCHEPUMEHTHI MO HCCIEIOBAHUIO (PU3NYECKHUX SBJICHUA U
MIPOIIECCOB C HUCIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX WU3MEPEHUM, MPU STOM
dbopMyHpoBaTh MpoOJIeMy/3aadyy W THIOTE3y YYEOHOTO SKCIEPHMEHTA,
coOupaTh YCTAaHOBKY W3 MPENJIOKEHHOTO 00OpYJOBaHUS, MPOBOJIUTH OMBIT U
(bOopMyIHUpPOBATH BHIBOIBI,

OCYIIECTBJIATh MPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUUMH,
Py OSTOM BBIOUPATh ONTUMAIBHBIA CHOCOO HM3MEPEHUS M HCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3MYECKUMU BEIMYUHAMH C
WCIIOJIb30BAaHUEM MPAMBIX W3MEPEHHM, TIPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(UKCUpPOBATh PE3YNHTATHl MOJYYCHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIUYHMH B
BU/JIe TAONIUII ¥ TPaUKOB, A€TaTh BEIBOABI IO pe3yJIbTaTaM UCCIIEIOBAHMUS;

coOmro1aTh mpaBuiIa 0€30MacHOro TPy/ia MPHU MPOBEECHUN UCCIICIOBAHUMA
B paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIE0BATEIbCKON U MPOEKTHOM
NESTENBbHOCTY  C  WCIOJB30BAHMEM  W3MEPUTEIBHBIX  YCTPOHUCTB U
11abopaTopHOro 060pyAOBaHH;

pemarh pacu€THhIE 3aJa4dl C SBHO 3aJaHHOW (PU3UYECKOW MOJEINbIO,
UCIIONIb3YysT (PU3MUECKHE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHaliu3a YCJIOBUS
3ajia4i BBIOMpPATh (PU3MYCCKYIO MOJICNb, BBIICIATH (U3NYCCKUC BEIHYHMHBI U
dbopmymel, HEOOXOAUMBIE NIl €€ PEIICHHs], TPOBOJIUTh PACUEThl U OLICHUBATh
pPEANbHOCTD MOTYYEHHOTO 3HaYeHUs (PU3NUIECKOMN BEIIMUMHBI;

peniarhb KaueCTBEHHbIC 3a/1auu: BBICTPAWBaTh JIOTUYECKH
HEMPOTUBOPEUYUBYIO IIETIOYKY PACCYXKJEHUU C OMOPOM Ha M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SABJICHUS;

UCIIOJIb30BAaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIE
uH(DOpMAIIMOHHBIE  TEXHOJOTMH  JJIs  TIOUCKA, CTPYKTYPUPOBAHHS,
UHTEpOpEeTallud W  TPEACTaBleHUs y4eOHOW U HAYYHO-TIOMYJISIPHOMN
uHopMaIuy, TONYYEHHOM U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAIM3UPOBAThH MOJTyYaeMyIo HH(POpMAIIHIO;

NPUBOJNTH TPUMEPHl BKIAJa POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUpA, B
pPa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCIIOJIb30BATh TEOPETUUECKUE 3HAHUSA 10 (PU3UKE B MOBCETHEBHOM KU3HU
st obecrieueHus Oe30macHOCTH TIpu  oOpamieHuH ¢ npudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JUIsl COXPAHEHUS 37]0POBbs M COOIIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEACHUS B OKPY>KaIOIIEH CpeJIe;

paboTaTh B TpYIIE C BBINOJIHEHHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYMIBI, PAIMOHAILHO PACHPEACNATh OO0S3aHHOCTH U
IUIAHUPOBATH  JICSITENIbBHOCTh B HECTAHJAPTHBIX CUTYyalUsiX, aJeKBATHO
OLICHMBATh BKJAQJ KaXJIOTO W3 YYaCTHUKOB TPYyNIbl B  pEIICHHUE
paccMaTpuBaeMou MPOOJIEMBI.

K xonmy oOyudenuss B 11 kjacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHHI:

JIEMOHCTPUPOBATh HA TIPUMEPAX POJb U MECTO (PU3UKU B (DOPMUPOBAHHUH
COBPEMEHHOW HAYyYHOW KapTHHBI MUDPA, B PAa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IIPAKTUYECKON JEATEIBHOCTH JIFOJIEH, EJOCTHOCTh U €IUHCTBO
(bu3HYeCcKO KapTUHBI MUPA;



VUUTHIBATh TPAHUIIBI TPUMEHEHHUS W3YyYCHHBIX (PU3NYECKUX MOJIeNei:
TOYEYHBIA BJIEKTPUYECKUU 3apsl, Jyd CBETa, TOYEYHBIM HCTOYHHMK CBETA,
sliepHasi MOJENIb aTOMa, HYKJIIOHHAs MOJIeJIh aTOMHOTO Siapa TP PEelIeHUU
(bu3MYeCKuX 3a1ad4;

pacnio3HaBaTh (U3HUECKUE SBJICHUS (TPOIECCh) M OOBACHATH WX Ha
OCHOBE 3aKOHOB DJJEKTPOJMHAMHKMA M KBAHTOBOW (U3HMKHU: JIIEKTpUUECKas
MIPOBOJIMMOCTH, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEWCTBUS TOKA,
B3aMMOJICCTBME  MAarHUTOB, OJJEKTPOMArHUTHAas  WHAYKIUS, JCHCTBUE
MarHUTHOTO TOJS HAa TPOBOJHUK C TOKOM U JABWXKYIIUWACA 3apsfl,
AJIIEKTPOMArHUTHBIE KOJIEOAHUSI U BOJIHBI, MPSMOJIMHEHHOE pacmpocTpaHEHUE
CBETa, OTPAKEHHUE, MpeJoMiieHne, nHTepdepeHns, Tupakius 1 NoIIpU3aIus
cBeTa, Aucnepcus cBeta, hoTtodnekrpudeckuid 3hdext (hotoaddexr), cBeToBOE
JaBJICHUE, BO3HUKHOBEHHME JIMHEHMYATOro CHEKTpa aroMa  BOAOPOJA,
€CTECTBEHHAsl U UCKYCCTBEHHAs PaIMOaKTUBHOCTb;

OMKCHIBATh M3yUYCHHBIE CBOMCTBA BEHIECTBA (IJIEKTPUUECKHUE, MATHUTHEIE,
ONTHYECKHE, DJIEKTPUUYECKYI0  TMPOBOJAMMOCTb  PA3JIUYHBIX  Cpeda) U
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONIBb3Ys (PU3MUYECKHE BEIMYMHBIL:
ANEKTPUUECKUH 3apsl, CHjla TOKA, HIEKTPUUECKOE HAMPSHKEHUE, dTIEKTPUIECKOE
COMPOTHUBJICHUE, PAa3HOCTh IOTEHIIMAJIOB, 3JEKTPOABMKYIAs Cuja, pabdoTa
TOKa, WHIYKIHUS MarHUTHOro Tonsd, cuia Awmmepa, cwia JlopeHia,
WHJYKTUBHOCTh KATYIIKHU, SHEPTHs JJIEKTPUUECKOTO M MArHUTHOTO TIOJIEH,
MEePHOJT ¥ YacToTa KoieOaHuii B KosebaTeIbHOM KOHTYpE, 3aps/l U Ccuja TOKa B
Mpollecce TapMOHUYECKUX  DJEKTPOMArHUTHBIX  KojebaHuii, (okycHoe
PACCTOSIHME M ONTUYECKasl CUja JIMH3bI, IPU OMUCAHUU MPABWIHHO TPAKTOBATH
(bU3UYECKU CMBICI HCIIOJIb3YEMbIX BEIUYHMH, UX OOO3HAUEHUS U EIUHUIIBI,
yKa3bIBaTh (OPMYJIbI, CBS3BIBAIOUIME JAHHYI (U3WYECKYI0 BEIHYHUHY C
JIPYTUMU BEIUUYUHAMY,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBIICHUS M TPOIECCHI, HCIOJIB3YS
¢bu3nYecKue BEJIUYHHBI: CKOPOCTHh DJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI H
4acToTa CBETa, DHEPTUS W MMIYJIhC (OTOHA, MEPUOJ TOJypacrana, dHEPrus
CBS3M aTOMHBIX SJIep, NPH OINKCAHWU TMPABUIBHO TPAKTOBATh (PU3MUYECKHIA
CMBICIT HCIOJb3YEMbIX BEJIMYMH, WX OOO3HAYEHHS W €IMHMIIBI, yKa3bIBaTh
GbopMyTbl, CBS3BIBAIONIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JAPYTUMHU
BEITMYMHAMU, BBIUMCIISATH 3HaUYCHNE (DU3UYECKOIN BETMUUHBI;

aHAMM3UPOBaTh  (DU3UYECKHME TPOIECChl W SBICHUS, HCIOJB3YS
dbu3nYecKue 3aKOHBI U MPUHIMIBL: 3aKOH OMa, 3aKOHBI TOCIIEIOBATEIHHOTO U
napajyieIbHOTO COEAMHEHUs TPOBOJIHUKOB, 3akoH JDxoyns—Jlenma, 3akoH
AIIEKTPOMArHUTHON WHAYKIIMU, 3aKOH MPSAMOJIUHEHHOTO paclpOCTpaHEHUS
CBETa, 3aKOHbI OTPAKEHHUS CBETAa, 3aKOHBI MPETOMIICHUS CBETa, ypaBHEHUE
OuinmTeiHa st potodddexTa, 3aKOH COXpPAHEHHS YIHEPTUH, 3aKOH COXPAHECHHUSI
UMITYJIbCa, 3aKOH COXPAHEHMsS JIJIEKTPUUECKOTO 3apsifia, 3aKOH COXPaHEHHS
MacCOBOTO YHCIIA, MOCTYyJaThl bopa, 3aKOH paoaKTUBHOTO pacnajia, mpu 3TOM
paznuyaTh CJIOBECHYIO (OpPMYyJIHMpPOBKY 3aKOHa, €ro MaTeMaTH4ecKoe
BBIPAKEHUE U yCIIOBUA (TpaHUIIbI, 00JIaCTH ) IPUMEHUMOCTH;

OTpEeNeNsITh HampaBlieHWE BEKTOpa HWHIAYKIWA MArHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHIIBI AMIiepa u cuiibl JIopeHiia,

CTPOUTh M OIMHUCHIBATh M300pa)K€HUE, CO3/1aBa€MOE€ IIJIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCHEPUMEHTHI MO HCCIEIOBAHUIO (PU3NYECKUX SBJICHUA U
MIPOIIECCOB C HMCIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU STOM
dbopMyHpoBaTh MpoOJIeMy/3aady W THIOTE3y YYECOHOTO SKCIEPHMEHTA,



coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO O0OpYJOBaHMS, MPOBOJIUTH OMBIT U
(bopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISATh MPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUYHH,
IpyU STOM BBIOUPATh ONTUMAIBHBIA CHOCOO HM3MEPEHUS M HCIOJIb30BATh
M3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBHUCHUMOCTH (PU3MUYECKUX BEJIMYMH C HCIOJIb30BAHUEM
NPSMBIX HM3MEPEHHUI: TPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH
pE3yNbTAThl OJYYEHHON 3aBUCHUMOCTU (DPU3UYECKUX BEIMYUH B BHUJIE TAOJHUIl U
rpaduKoB, 1enaTh BHIBOABI IO pe3yIbTaTaM UCCIIEI0BaHNUS;

coOmroiaTh TpaBuiIa 0€30MacHOr0 TPy/ia MPHU MPOBEICHUN MCCIICI0BAHUMA
B paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIE0BATEIIbCKON U MPOEKTHOM
JESTENBbHOCTY  C  WCIOJB30BAHMEM  W3MEPHUTEIBHBIX  YCTPOHCTB U
11abopaTopHOro 060pyAOBaHH;

pemarh pacu€THhIE 3aJa4dl C SBHO 3aJaHHOW (PU3UYECKOW MOJEINbIO,
UCIIONIb3YysT (PU3MUECKHE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHaliu3a YCJIOBHS
3ajia4i BBIOMpPATh (PU3MYCCKYIO MOJICNb, BBIICIATH (U3NYCCKHC BEIHYHMHBI U
dbopmymbl, HEOOXOAUMBIE NIl €€ PEIICHHs], TPOBOJIUTh PACUEThl U OLICHUBATh
PEANTbHOCTD MOTYYEHHOTO 3HaYeHUs (PU3NIECKON BEIIMUMHBI;

peniarhb KaueCTBEHHbIC 3a/1auu: BBICTPAWBaTh JIOTUYECKH
HEMPOTUBOPEUYUBYIO IIETIOYKY PACCYKJIEHUU C OMOPOM Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3NYECKUE SABJICHUS,;

UCIIOJIb30BAaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIE
uHQOpMAIIMOHHBIE  TEXHOJOTMHM  JJIsi  TOWCKa,  CTPYKTYypHUPOBaHUS,
UHTEpOpEeTallud W  TPEACTaBleHUs y4eOHOW U HAyYHO-TIOMYJISIPHOMN
uHopMaIuy, TONYYEHHOM U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOJTyYaeMyIo HH(POpMAIIHIO;

OOBSCHATh TPHUHIUIBI JACUCTBUS MAIUH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyaTh YCJIOBHS WX 0E€30MacCHOTO  HCIOJb30BAaHUA B
MMOBCEIHEBHOM KU3HU;

MPUBOANTH TPUMEPHl BKIAJa POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUpa, B
Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

MCITIOJIb30BATh TEOPETUUECKUE 3HAHUSA MO (PU3UKE B MOBCEIHEBHOMN KU3HU
st obecrieueHus Oe3omacHOCTH TIpu  oOpamieHuH ¢ npudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMHU, JUIsl COXPAHEHUS 370POBbs M COOIIOIEHUS HOPM
HKOJIOTHYECKOTO TIOBEACHUS B OKPY KaIOIIEH CpeJie;

paboTaTh B TpYMIE C BBIIOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh PabOTy TPYMIBI, PAIMOHATILHO PACHPEACNATh OO0S3aHHOCTH U
IUIAHUPOBATH  JICSITENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsiX, aJeKBATHO
OIICHMBATh BKJIQJ KaXJOTO W3 YYaCTHUKOB TPYNIbl B  pelIeHUE
paccMaTpuBaeMoi poOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaunmeHnoBanue KosmmuecTBo yacos
Ne JaekTpoHHbIe (HU(pPOBHIE)
pa3iejioB H TeM KonTtposbHbIe IIpakTHYeckue
n/n Bcero o0pa3oBaTesibHbIE pecypchbl
NporpamMmsl paboThI paboThI
Paznen 1. PUBUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
L1 ®usuKa 1 METOBI 5 bu6mmoreka [{OK
' HAy4HOTO IMO3HAHUSA https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21| Kuwemariia > https://m.edsoo.ru/7f41b£72
bubmuoreka [JOK
2.2
Huraniica 7 https://m.edsoo.ru/7f41bf72
3aKOHBI
23 COXPAHCHIS B 6 i i bubmuoreka [{OK
’ p https://m.edsoo.ru/7f41bf72
MEXaHHUKe
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBEBI
MOJIEKYJISIPHO-
KUHETHYICCKOM
TEOPUH

bu6mmoreka [JOK
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

19 OCHOBBI 10 bubmuorexa [JOK
' TEPMOTMHAMHKH https://m.edsoo.ru/7f41bf72
ArperaTHble
13 COCTOSIHUS 5 bubmuorexa [JOK
' BemiecTtBa. Pa3oBrIe https://m.edsoo.ru/7f41bf72
MepPeXOIbl
Nroro no pazaeny 24

Pa3nea 4. JIEKTPOJJUHAMUKA

bubmuoreka [JOK
4.1
DICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTossHHBIM
47 ANEKTPUIECKUN TOK. 1 bubnmoreka [JOK
' Toxku B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O 68

[TPOTPAMME



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

11 KIIACC

HaumenoBanue

KoangecTBo 4acoB

Ne DJIeKTpPOHHbIe (LM(pPpOBbIE)
pa3fie;ioB M TeM KonTpoJbHbie IIpakTHYecKkue
n/n Bcero o0pa3oBaTe/ibHbIE pecypcChl
NporpamMmel padoTshI padoThbI
Pazaen 1. JIEKTPOJIUHAMMUKA
MarnuTtHoe moiJe. Bu6 110K
NOJINOTEKA
L1 IeKTPOMArHUTHAS 1 1 3 https://m.edsoo.ru/7f41c97¢c
WHITYKIAS
Hroro no pazneny 11
Pasznea 2. KOJIEBAHUSI 1 BOJIHbI
Mexanuueckue "
2.1 SJIEKTPOMArHUTHEIE 9 1 bubmorexa LHOK
' p https://m.edsoo.ru/7f41c97¢
KoOJIeOaHusA
Mexanuueckue 1
2.2 SJIEKTPOMArHUTHEIE 5 1 bubmorexa LHOK
' p https://m.edsoo.ru/7f41c97¢
BOJIHEI
bu6mmoreka [IOK
2.3 0]
frruia 10 3 https://m.edsoo.ru/7f41c97¢
Nroro no pazaeny 24

Pazgen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUM OTHOCHUTEJLHOCTH

3.1

OCHOBBI cHEUAILHON
TEOpUH
OTHOCUTEIBLHOCTH

but6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢



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

Htoro mo paznemny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DJIeMEHThI KBAaHTOBOM 6 bubnuorexa [JOK
' OIITUKH https://m.edsoo.ru/7f41c97¢
bubnuorexa [JOK
4.2 Crpocrue atoma 4 https://m.edsoo.ru/7f41c97¢c
Bbu6nuoreka [JOK
4.3 ATOMHOE A/1pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUWHU U ACTPODPU3UKU

5.1

DJIEeMEHTBI aCTPOHOMUU
U acTpOPU3UKH

7

1

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny

7

Pa3nesn 6. OBOBIIIAIOHIEE IOBTOPEHUE

6.1 O6o0maromee 4 bu6mmorexa [IOK
' MIOBTOPEHHE https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4

YACOB IIO ITPOTPAMME



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




ITOYPOYHOE INTAHUPOBAHUE

10 KJIACC
Ne KosmuecTBo yacos
JIEKTPOHHBIE
Hara uudpoBbie
n | Tema ypoka KoHTpoabHbIe IpakTu4eckue
Bcero U3y4eHust o0pa3oBaTejbHbIe
/ padoThI padoThI
pecypchl
n
duznka — HayKa O IPUPOJIE. bubnmoreka [JOK
| HayuHnble MeTO1bI TO3HAHUSA 1 https://m.edsoo.ru/ff0c32e
OKPYXKAaIoIIero Mupa 2
Ponw u mecTo pusuku B
bopMHUpOBaHUH
. . bubnuotexa [JOK
COBPEMEHHOU Hay4YHOI
2 | https://m.edsoo.ru/ff0c33e
KapTUHBI MUPA, B p
MPAKTUYECKOU ESATEIBHOCTH -
Ioaen
MexaHn4yeckoe TBUKECHHE.
OTHOCHUTENBHOCTD bu6mmoreka [IOK
3 MEXaHUYECKOTO JIBUKECHUS. 1 https://m.edsoo.ru/ff0c350
[Tepemerienue, CKOPOCTb, 8
yCKOpEeHHue
bubmmorexa [JOK
PaBHoMepHOE
4 . 1 https://m.edsoo.ru/ff0c362
MPSIMOJIMHEHOE ABM)KEHUE 0
5 PaBHOyCKOpeHHOE i bubnuoreka IIOK

HpHMOHHHeﬁHOC JABHMOKCHUC

https://m.edsoo.ru/ff0c372



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

€

CBOOOIHOE TTafiCHUE.

but6mmoreka [{OK

6 YckopeHnne cBOOOTHOTO https://m.edsoo.ru/ff0c39¢
nmaacHus Y
KpuBonuHnelinoe nBUXEHUE. bubnmnorexka [JOK
7 JIBM>KeHHE MaTepUaIbHON https://m.edsoo.ru/ff0c3ad
TOYKH IO OKPY>KHOCTHU a
[IpuHUUIT OTHOCUTENBHOCTH
bu6mmorexa [IOK
lNanunes. Muepunanbubie
8 . https://m.edsoo.ru/ff0c3be
cucreMsl orcuera. llepsalii .
3akoH HproToHa -
Macca tena. Cuna. [Ipunuun
. bu6mmorexa [IOK
cynepro3uuuu cuil. Bropoi
9 https://m.edsoo.ru/ff0c3be
3axkoH HberoToHa mis g
MaTepuaibHOU TOYKU B
. bubnuorexa [JOK
Tpetwnii 3akoH HproToHa 11151
10 https://m.edsoo.ru/ff0c3be
MaTepuaibHbIX TOUEK 2
3aKOH BCEMHPHOTO
bu6mmoreka [IOK
tarotreHus. Cuma TSKEeCTH.
11 https://m.edsoo.ru/ff0c3d0
[IepBas kocmuyeckas 0
CKOpPOCTH =
bubmuorexa [JOK
Cuna ynpyroctu. 3aKoH
12 https://m.edsoo.ru/ff0c3el
I'yka. Bec Tema 3
bu6muoreka [IOK
13 | Cuna tpenus. Koapoumnuenr uomoreka L1

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

Tpenus. Cuna
COINPOTUBJICHUS TIpU
JBUKEHUHM TeJa B )KUIKOCTH
WIN Ta3e

[ToctynarensHoOe U
BpalmaTCJIbHOC JBUKCHUC
a0COIIOTHO TBEPAOTO TeETA.

but6mmoreka [{OK

14 https://m.edsoo.ru/ff0c41a
MowmeHT cuibl. [1ne4do cuibl. 6
Y cioBust paBHOBECHUS B
TBEPJIOTO TENA
NMiynec MaTepuaibHON
TOYKH, CUCTEMBI
bubmuorexa [JOK
MaTepUaTbHBIX TOUYEK.
15 https://m.edsoo.ru/ff0c43d
Nmnynse cuibl. 3akoH p
COXpaHEHUS UMITYJIbCA. a
PeakTuBHOE ABMXKEHUE
PaboTta 1 MOIITHOCTH CHUTHL.
Kunernueckas sHeprus bubnmoreka [JOK
16 MaTepHalbHOI TOUKH. https://m.edsoo.ru/ff0c450
Teopema 00 U3MEeHEHUHN 2
KMHETUYECKOW SHEPTUU
[ToreHmansHas SHEPTHUsL.
[ToreHmansHas HEPTUst
. bu6mmorexa [IOK
yapyro aegopMupoOBaHHOM
17 https://m.edsoo.ru/ff0c461

npyxuHbl. [loTeHmanpHast
SHEprus Tena BOIU3H
MOBEPXHOCTU 3EMIIH

a



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a

18

[ToTeHumanbHbIE U
HEMOTEHIIUATbHBIE CUJIBI.
CBs13b pabOTHI
HETMOTEHIIUATIBHBIX CHJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUs] MEXaHUYECKOMN
SHEPTrUu

but6mmoreka [JOK
https://m.edsoo.ru/ff0c478
c

19

Jlaboparopras padota
«Uccnenosanue cBsa3u
paboThI CHITBI C UBMEHEHHEM
MEXaHUYECKOW YHEPTUHU Tela
Ha MPUMEPE PACTIKCHHS
PE3UHOBOTO KTy Ta

20

KoHnTtponbhas padoTa mo
teme «KuHemaruka.
Junamuka. 3aKOHBI
COXPAHCHUS B MEXAHHUKE)

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b7
4

21

OCHOBHBIE TTOJIOKCHUS
MOJIEKYJISIPHO-KUHETHUECKOM
Teopuu. bpoyHoBckoe
nwkenue. uddysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc
2

22

XapakTep ABUKECHUS U
B3aUMO/ICHCTBUS YaCTHI]
BellecTsa. Mozaenu
CTPOEHUS ra30B, KUIKOCTEN
U TBEPABIX TEI



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

23

Macca mounexyi.
KonuuecTBo BemiecTna.
[TocTostHHast ABoraapo

24

TemioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

25

WUneanpusrii raz B MKT.
OcHoBHoe ypaBHeHue MKT

but6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde

26

AOcoiroTHas TeMIiepaTypa
Kak Mepa CpeiHei
KMHETUYECKOU YHEPTUN
JIBUKEHHS MOJICKY L.
YpaBuenue Menzeneena-
Knaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511
e

27

3akoH JlanbToHa. ['a3oBbIe
3aKOHBI

28

JlaGoparopnas pabota
«HccnenoBanue
3aBUCUMOCTH MEXTy
napaMeTpamMu COCTOSTHHS
pa3peKeHHOTO raza»

29

N3onporieccsl B Hi€aIbHOM
rase u ux rpaguueckoe
IIPEJICTaBICHNE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570

€

30

BuyTpennsis sneprust

but6mmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

TEPMOJUHAMHYECKON
CHCTEMBI U CIIOCOOBI €€
m3MeHeHus. KonnuecTBo
TEIUTOTHI U paboTa.
BuyTpeHnHss sHeprus
OJHOATOMHOI'O HJI€aJIbHOT'O
rasa

https://m.edsoo.ru/ff0c595
2

bu6mmoreka [IOK
31 Buns! Teruionepenaun https://m.edsoo.ru/ff0c5c3
6
Y nenbHas TEMIOEMKOCTh
BemecTBa. KonmmaecTBo bubmuorexa [JOK
32 | TemaoTH IpHU https://m.edsoo.ru/ff0c5¢3
TEIUIonepeIae. 6
AnnabaTHBIN MPOIIECC
[TepBbIii 3aK0H
13 TEPMOJAMHAMUKH U €T0 Bbu6nuoreka [JOK
IIPUMEHEHUE K https://m.edsoo.ru/ff0cSefc
u30mporeccam
HeoOpaTtumocTs mporieccoB bubnmnorexa [JOK
34 | B npupone. Bropoii 3akon https://m.edsoo.ru/ff0c623
TEPMOJUHAMHUKH 0
Bbu6nuoreka [JOK
[Tpunmun gevicteus u KIT
35 pHHt . g A https://m.edso00.ru/ff0c600
TEIIOBOM MAaIlIUHBI .
36 | Iluxn Kapuo u ero KIIJ]
37 | Dxonoruyeckue npoodsemMsbl



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a

TCIIJIOOHCPTICTUKHA

O6o6mmaromuit ypok bubnmoreka [JOK
38 | «MomnexynspHas puznka. https://m.edsoo.ru/ff0c693
OCHOBBI TEPMOAMHAMUKI 8
KonTponbHas padota no
teme «MouekynsipHas bubmorexa [IOK
39 YIp https://m.edsoo.ru/ff0c6a5
¢duzuka. OCHOBBI 0
TEPMOTUHAMUKI B
[TapoobpazoBanue u bu6mumoreka [IOK
40 | xonaeHcauwms. Mcnapenue u https://m.edsoo.ru/ff0c63b
KUIIEHUE 6
AOcomroTHas u bu6nuoreka [JOK
41 OTHOCHUTEJIbHAS BIAXKHOCTh https://m.edsoo.ru/ff0c64d
BO31yxa. HacklmeHHsIi map 8
TBépnoe Teno.
Kpucrannmueckue n
aMopdHBbIe Tena.
42 AHI/II?’;(}))T OIS CBOMCTB brbmmorexa LOK
P https://m.edsoo.ru/ff0c6510
KpucTaios. XKXuakue
Kpuctayyibl. CoBpeMEHHBIE
MaTepuabl
[InaBnenue u
KpUCTa/UTH3anus. Y IeabHas bubmorexa [IOK
43 P ) https://m.edsoo.1ru/ff0c670
TEIJIOTA TUIABJICHHUS. g
CyOaumarnus -
44 YpaBHEHHE TEIOBOTO but6mmoreka [JOK



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708

OaylaHca

https://m.edsoo.ru/ff0c682
0

DNeKTpu3anus Tell.
Onexrpuueckuii 3apsa. [sa

Bbu6nuoreka [JOK

45 https://m.edsoo.ru/ff0c6bc
BUJIA DTIEKTPHUUECKHUX .
3aps 0B B
[TpoBOTHUKH, TUATEKTPUKH
bu6mmoreka [IOK
Y TIOJYTIPOBOTHUKHU. 3aKOH
46 https://m.edsoo.ru/ff0c6bc
COXPAaHEHUS INEKTPUIECKOTO .
3apsa [¢
B3anmoneiicTBre 3apsioB. Bbu6nuoreka [JOK
47 | 3axon Kynona. Toueunsrii https://m.edsoo.ru/ff0c6ee
AIEKTPUYECKU 3apsi 4
Hanpspok€anocTh
AIEKTPUIECKOTO TIOJIA.
48 [TpuHimno cynepno3unu bubnnorexa LOK
p yreprosut https://m.edsoo.ru/fl0c6df2
AIEKTPUYECKUX TOJICH.
JInHuy HanpsKEHHOCTH
Pabora cun
49 | TEKTPOCTATHIECKOTO MO, bubnuoreka IIOK
Ilorenman. Pa3noctb https://m.edsoo.ru/ff0c6f00
MMOTEHIMAJIOB
[TpOBOAHMKY M TUANEKTPUKH
bu6mmorexa [IOK
B DJIEKTPOCTATUYECKOM TIOJIE.
50 https://m.edsoo.ru/ff0c701

Juanektpuueckas
MIPOHUIIAEMOCTD

8



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

51

DIIEKTPOEMKOCTb.
Konpaencarop

bubmuorexa [JOK
https://m.edsoo.ru/ff0c712
6

52

DNeKTpOEMKOCTb IIIOCKOTO
KOHJIeHCcaTopa. DHeprus
3apsHKEHHOI0 KOHAEHCAaTopa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72¢
0

53

JlaGoparopnas pabota
"U3mepenue
AIIEKTPOEMKOCTH
KOHJeHcaTopa"

54

[TpuHIMn AelCTBUS U
MpPUMEHEHHE
KOHJICHCAaTOPOB,
KOMUPOBAJIBLHOTO armapara,
CTPYHWHOIO IIPUHTEPA.
DJIeKTpoCcTaTUUYEeCKas
3amura. 3a3eMIeHue
AIEKTPONPUOOPOB

55

DNEeKTPUUECKUH TOK,
YCIIOBUS €T0
CYILIECTBOBAHMS.
[TocTosHuEI TOK. CHuita
Toka. Hanpsbxenue.
Conpotusnenne. 3akoH Oma
JUI yyacTKa LenH

56

ITocnemoBarenbHOE,
napajuieIbHOE, CMEIIIaHHOE

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7410



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

COEJIMHEHHUE MPOBOAHUKOB.
JlaGopatopHas pabota
«3y4yenue cmenanHoro
COCJIMHEHUS PE3UCTOPOB)

57

Pabora 1 MOIITHOCTE
ANEKTPUUECKOT0 TOKA. 3aKOH
Jxoyns-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c783
8

58

3axon OMa 11 nOoJHOH
(3aMKHYTOM) 2NIEKTPUIECKON
nernu. KopoTkoe 3aMbIKaHHeE.
JlaGopatopHas pabota
«3mepenue D]1C
MCTOYHHKA TOKA U €TO
BHYTPEHHETO
COIIPOTHUBIICHUS»

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae
0

59

DneKTpOHHas IPOBOJAUMOCTh
TBEPABIX METAJLIIOB.
3aBUCUMOCTh
COIPOTHBIICHUS METAIIJIOB OT
TEMIIEPATYPBHI.
CBepxnpoBOIUMOCTb

60

DJIEKTPUYECKUI TOK B
BakyyMme. CBOMCTBa
AIIEKTPOHHBIX MTyYKOB

61

[TomynpoBOoIHHKH, X
CcOOCTBEHHAsI U IPUMECHAs
npoBOAUMOCTh. CBOMCTBA

bubmmorexa [JOK
https://m.edsoo.ru/ff0c84a
[



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

p—n-niepexona.
IToynnpoBOIHUKOBBIE
npudOpHI

DNEeKTpUUECcKuil TOK B
pacTBOpax U pacruiaBax

bu6mmoreka [IOK

62 | DIIEKTPOJIUTOB. https://m.edsoo.ru/ff0c82b
DNEeKTPOIUTHYECKAS a
JIUCCOIMAIIUA. DIIEKTPOITHU3
DJeKTpUYECKUN TOK B razax.
CamocTosiTeNbHBIN U Bubmorexa TIOK
63 . https://m.edsoo.ru/ff0c84a
HECaMOCTOSITEIIbHBIN pa3psi. .
Mouaus. [Tnazma }
DexTpuyeckrue mpudopsl U
CTPOMCTBA U UX
64 Y alzc ecKoe cHeIe bubnmnorexa [JOK
MPAKTUY MIPUMEHCHHE.
P p https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKH
0€e30MacHOCTH
Bbu6nuoreka [JOK
O0o00maronuii ypok
65 P https://m.edsoo.ru/ff0c88b
«INEeKTPOAUHAMUKAY .
KonTponbnas pabota mo
TeMe «DIEeKTPOCTaTHKA. bu6muoreka [IOK
66 | IlocTosiHHBIN IIEKTPUUECKUI https://m.edsoo.ru/ff0c8a8
TOK. TOKHM B pa3iIMm4yHbIX a
cpenax»
67 PesepBHBI yPOK. bubnuoreka [IOK

KonTponbHas padota no

https://m.edsoo.ru/ff0c8c5



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

TeMe "DIeKTpoAuHaMuKa'

6

Pe3epBHbIii ypoK.

. bubnuorexa [JOK
68 Obodmaromii ypox no I https://m.edsoo.ru/ff0c8f6¢
TemaM 10 kiacca
OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME

68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Ne KosmuecTBo yacos
DJIeKTPOHHBIE
Hdara undgposbie
m | Tema ypoxa KoHnTtpoibHbIe IIpakTHyeckue
Bcero U3yYeHUs o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypchl
n
[TocTostHHBIE MATHUTHI U X
B3aUMOJICIICTBUE.
Bbu6nuoreka [JOK
MarnutHoe noisie. Bektop
N 1 https://m.edsoo.ru/ff0c977
MAarHuTHOM MHAYKIUU. g
JluHuM MarHuTHOM a
WHIYKLIHAH
MarnuTHo€ noie
IIPOBOAHMKA C TOKOM. OIIBIT i bubnuoreka [IOK
Opcrena. Bzaumonelictue https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlabopartopHas paboTa
bu6mmoreka [JOK
«/3yuyeHre MarHuTHOIO 1 1
https://m.edsoo.ru/ff0c98fe
TOJISI KATYIIKU C TOKOMY
JleficTBME MarHUTHOTO IOJIS
Ha MIPOBOJIHUK C TOKOM.
Cuna Amnepa.
bubmoreka [JOK
JlaGopatopHas paboTa 1 1

«/ccienoBanue IencTBUS
OOCTOSSHHOT'O MarHuTa Ha
pPaMKy ¢ TOKOM

https://m.edsoo.ru/ff0c9ac0



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

JlericTBME MarHUTHOTO OIS
Ha JBHXKYIIYIOCS
3apspKeHHYH0 yactuily. Cuna
Jlopenma. PabGora cuibt
Jlopenua

bubmmoreka [JOK
https://m.edsoo.ru/ff0c9df4

OneKTpoMarHuTHas
nHaykuusd. [Torok BekTopa
MarHuTHOM uHaykuuu. IC
UHAYKIUH. 3aKOH
3JIEKTPOMATrHUTHOM
unaykuuu dapanes

JlabopaTtopHnas pabota
«HccnenoBanue sBIeHUSI
3JIEKTPOMATrHUTHOMN
WHIYKIA»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NHayKTUBHOCTB. SIBIEHUE
camounaykiuu. 3J1C
CaMOMHAYKIUU. DHEPTUS
MAarHUTHOTO TOJISl KaTYIIKH
C TOKOM.
DIEeKTPOMarHuTHOE M0JIe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTa u
UX IPUMEHEHHE:
MOCTOSIHHBIE MAarHUTHI,
ANEKTPOMArHUTHIL,
QJICKTPOABUTATCIIb,
YCKOPUTEIIH 3JIEMEHTAPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

YacTHII, UHAYKIIMOHHAS
neyn

10

O6o0maromuii ypok
«MarauTHoOE I0JIe€.
DneKTpoMarHuTHas
WHIY KLU

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

11

Kontponbnas padoTa mo
TeMe « MarHuTHOE TOJIE.
DneKTpoMarHuTHas
WHIY KLU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKIE
kosebanus. ['apmoHnyeckue
KoseOaHus. YpaBHEHUE
TrapMOHUYECKUX KOJeOaHHI.
[IpeBpaiienue suepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopartopHas paboTa
«HccnenoBanue
3aBHCHUMOCTH MIEPHO/IA
MaJbIX KoJlebaHui rpysa Ha
HUTH OT JJTUHBI HUTU U
Macchl Ipy3a»

14

KonebarenpHbIN KOHTYD.
CBoOoHBIC
ANIEKTPOMArHUTHBIC
KoJieOaHus B U€aTbHOM
KoJieOaTeIbHOM KOHTYPE.
AHaorus Mexmy

bubmmoreka [JOK
https://m.edsoo.ru/ff0cb82
0



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

MEXAHUYECKUMU U
ANEKTPOMArHUTHBIMH
KOJIEOaHUAMU

15

®opmyna Tomcona. 3akoH
COXPAHEHHUS YHEPTUH B
UAeaIbHOM KOoJeOaTeTbHOM
KOHTYype

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o
3aTyXaroIuX KojaeOaHHsX.
BriHyXcHHBIE
MeXaHU4ecKre KoJeOaHusl.
Pe3onanc. BeinyxaeHHbIE
3IEKTPOMArHUTHBIE
Kosie0aHus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb8
6

17

IIepeMeHHBIN TOK.
CunycouganbHbINA
IIEPEMEHHBIN TOK.
MOoOUIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JIEHCTBYIOILIEE 3HAUCHHE
CUJIBbI TOKA U HAIPSIKEHUS

bubmmoreka [JOK
https://m.edsoo.ru/ff0cbd3
4

18

Tpancdopmarop.
[IpousBoacTBO, epenaya u
norpedieHue
ANEKTPUYECKON SHEPTUU

19

YcerpolictBo u
MPaKTUYECKOE IPUMEHEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324



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

3JEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, JIMHHUH
3JIEKTpoIepeay

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE
anekTposHepruu. Kynsrypa
HCIIOIL30BaHUS
3JIEKTPOIHEPTUH B
MOBCEIHEBHOMN KU3HU

21

MexaHu4ecKre BOJIHBI,
YCJIOBHS pacTIpOCTPAHCHHUS.
[Tepuoa. CxopocTthb
pacrpoCTpaHeHHUs U JUIMHA
BOJIHBI. [lonepeunbie n
MPOJI0JIbHBIE BOJHBI

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cca54

22

3ByK. CKOpOCTh 3BYyKa.
I'pomkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cccOc

23

BHGKTPOMaFHI/ITHI)Ie BOJIHBI,
HX CBOMCTBA U CKOPOCTb.
[IIkana 31eKTpOMarHUTHBIX
BOJIH

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHIUIIBEI paTuOCBA3U U
TeJeBUAcHN. Pa3zBuTHe
CPEICTB CBSI3H.
Pagnomokanus



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

KontpomnbHas pabota

bu6mmoreka [JOK

25 «KonebGanust v BOTHBD) https://m.edsoo.ru/ff0cc6f8
[Ipsmonuneinoe
pacIpocTpaHEeHUE CBETA B bubanorexa [JOK

26 | OIHOPOIHOM cpene. https://m.edsoo.ru/ff0cd35
ToueuHbIif HCTOYHHK CBETA. 0
JIyu cBera
Otpaxenue cBeTa. 3aKOHbI

7 OTpPa)KE€HUs CBETA. bubnuoreka [IOK
[MocTpoenune n3odpakeHUit https://m.edsoo.ru/ff0cd4e0
B IUIOCKOM 3€pKajie
[Ipenomienue cBera.
[TonmHOE BHYTpEHHEE

28 | otpaxenue. [IpenenpHblii bubmmorexa LIOK

https://m.edsoo.ru/ff0cd 716

YTOJI IIOJIHOTO BHYTPEHHETO
OTpaKEHUS
JlabopartopHas paboTa

29 | «M3Mepenue nokasaremns bubmmorexa LIOK

https://m.edsoo.ru/ff0cd67a

MIPEJIOMIIEHHUS CTEKIIa»
JIunsel. [loctpoenue

30 n300pakeHMi B JIMH3E. bubnuoreka [IOK
dopMysa TOHKOU JIMH3BI. https://m.edsoo.ru/ff0cddle
VYBennueHne JIMH3bI
JlabopartopHas paboTa

31 «HccnenoBanue cBONCTB

M300paXeHUI B TUH3AX)



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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

Jlucniepcust cBera.
CJi10KHbIi cocTaB 0eJIoro

32 | csera. LIBer. JJabopaTopHas
pabora «Habmronenue
JTUCTIEPCUU CBETa»
HNurepdepenuns ceera.

33 Hud pa(IbiI_[EI}I CBeTa bubmorexa HOK

p L https://m.edsoo.ru/ff0ced22

HudpakimonHas pemeéTka

34 [TonepedHOCTh CBETOBBIX bubnuoreka [IOK
BoJIH. [lonsipusanus cBera https://m.edsoo.ru/ff0cf02e
OnTuyeckue MpuoOOpHI U

35 YCTPOMCTBA U YCIIOBUS UX
0€30MMacHOT0 MPUMEHEHUS
['panu1Bl MPUMEHUMOCTH

16 KJIaCCMYCCKON MEXaHUKHU. bubmuorexa [JOK
[Toctynatel ciennanbHOM https://m.edsoo.ru/ff0cf862
TEOPHUH OTHOCUTEIBHOCTH
OTHOCHUTENBHOCTH

37 OJIHOBPEMEHHOCTH. bu6mmoreka [JOK
3amenJieHHe BpEMEHU U https://m.edsoo.ru/ff0cfa42
COKpaIlleHHE JITTUHBI
DHEPrusi ¥ UMITYJIbC

13 PEAATUBUCTCKOM YaCTULIBI. bubnuoreka [IOK
CBs13b Macchl ¢ JHEprueu u https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTUs MOKOs

39 | KontpoasHas pabora bubmuorexka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

«Ontuka. OCHOBBI
CIIELUAJILHON TEOpUU
OTHOCHUTEILHOCTHY

https://m.edsoo.ru/ff0cf6 {0

®otonsl. ®opmyna I1nanka.

bu6mmoreka [IOK

40
DOHeprust ¥ UMITyJIbC HOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE Eub 1OK
HOJINOTEKA
41 otoaddexra. O A.T.
borospdexr TIPITHL https://m.edsoo.ru/ff0cffc4
CroieToBa
3akoHbI poTodhdeKTa.
b V(b(i) . bubmmoreka [JOK
YpaBHeHue DUHILITEWHA 151
42 https://m.edsoo.ru/ff0d015
dhororddekra. «KpacHas .
rpanuna» gorosaddexra -
JlaBnenue ceera. Onbitsl I1. bubmmoreka [JOK
43 H. JleGeneBa. Xumuueckoe https://m.edsoo.ru/ff0d04a
NEeWCTBUE CBETA 6
TexHuueckue ycTponucTBa u
MPAKTHUYECKOE MPUMCHEHHE:
44 | ¢dotodmeMeHT, (OTONATUHK,
conHevHas OaTapes,
CBETOIUO/I
Pewenue 3amau o reme bubmmoreka [JOK
45 «OIeMeHThI KBAaHTOBOM https://m.edsoo.ru/ff0d030
OIITUKI» 2
Monens atoma TomcoHa. bu6nuoreka [JOK
46 | Omnbrte Pesepdopna mo https://m.edsoo.ru/ff0d091

PACCEAHUIO O-HaCTHII.

a



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

HJ'IaHCTapHa}I MOACIb aTOMa

47

[Toctynater bopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

48

W3mydeHne u nornoueHue
(OTOHOB MpH nepexojie
aToMa C OJJHOTO YPOBHs
SHEPIruM Ha Apyrou. Buasl
CIIEKTPOB

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

49

BounHOBBIE CBOMCTBA
yactull. Bonnsl e bpoits.
KopnyckynspHo-BoIHOBOM
nyanu3M. CrioHTaHHOE U
BBIHYKJICHHOE M3TTy4eHUE

bubmmoreka [JOK
https://m.edsoo.ru/ff0dOca8

50

OTtkpbiTHE
panuoakTHBHOCTH. OTBITHI
Pesepdopna o
OTIpPEICIICHUIO COCTaBa
PaZlMOAKTHBHOTO M3ITyUYCHHS

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

51

CgoiicTBa anbda-, 6era-,
FaMMa-I/I3queHI/IH. BJ'II/IHHI/IG
pPaZnoOaKTHBHOCTH Ha
JKMBBIC OPTaHU3MBI

52

OTKpbITHE IPOTOHA U
HeWTpoHa. M30TOmE!.
Anbda-pacmna.
DIIEKTPOHHBIN 1
MO3UTPOHHBIN OeTa-pacna.

bubmmoreka [JOK
https://m.edsoo.ru/ff0d116
2



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

FaMMa—I/ISJ'IyLIeHI/Ie

53

OHeprus CBA3U HyKJIOHOB B
anpe. SlnepHbie peakuu.
SnepHb1it peaktop.
[Ipobnemsl, epcreKTUBHI,
JKOJIOTUYECKUE ACTIEKTBI
SIIEPHOM YHEPTEeTUKH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHbIe YaCTULIBI.
OTKpBITHE TTO3UTPOHA.
MeTtoabl HaOIIOAEHUS U
perucTpanuu
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/ PeimkeBud A. I1. - M.: [Ipoda, 2019.

7. TeMaTu4yecKkue caMOCTOSITENIbHbIE U KOHTPOJIbHBIE padoThI 10 pu3snke.10
kiace. / O.W. I'pomriea.- M.: Dk3amen, 2017.
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o0meoOpa3oBaTebHbIX yupexaenuax: Ku. nns yuutens / B.A. Bypos, 10.1.
Huxk, b.C. 3BopsikuH u 1p.; noxa pea. B.A. byposa, I'.I'. Hukudoposa. - M.:
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13. T'.B. Mapkuna ®usuka 10 knacc. [loypounsie mansi mo yueoHuky I'.51.
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