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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpEIHEro oO0mero oOpa3oBaHMs
pa3paboTaHa Ha OCHOBE IOJOXKEHHH M TpeOOBaHMH K pe3yJbTaTaM OCBOEHUS OCHOBHOM
oOpa3oBaTesbHON mporpamMmsbl, mpeacraBieHHbix B DPI'OC COO, a Takke ¢ y4éToM
(dbenepanpHON pabouelt mporpaMMbl BOCIUTAHUS W KOHIEMIIMK TPETNOJaBaHUs y4eOHOTO
npeamera «@Pu3uka» B 00pa3oBaTeNbHBIX —opraHm3anmax Poccuiickoit  Depeparyu,
peanu3yoirx OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBL.

Conepxanue nporpaMMbl MO (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YyHOH KapTuHBI Mupa oOydvaromuxcs 10—11 kmaccoB mpu o0yueHnn ux (uszuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO noaxoa. [Iporpamma no ¢usuke COOTBETCTBYET
tpeboBanusiM ®PI'OC COO k mIaHupyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M MeTanpeaMETHBIM
pe3ynpTaraM OOydYeHHs, a TaKK€ YUUTHIBAET HEOOXOJUMOCTH pealM3allii MEXKIPEIMETHBIX
CBsi3ell (U3MKU C €CTECTBEHHO-HAyYHBIMHM Y4YeOHBIMM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIE LIEJIM M3y4YeHMs (U3UKU Ha YpPOBHE CpEIHEro oO0IIero oopa3oBaHMs, IIAHUPYyEMbIe
pe3yiabTaThl OCBOCHHMSA Kypca (U3WKU: JHYHOCTHBIC, METaNpeIMETHbIe, TNpenMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma 1o ¢pusuke BKIIOYAET:

e IUIAaHUpPYEMBIEC PE3yJbTaThl OCBOCHMSI Kypca (PU3UKU Ha 0a30BOM ypOBHE, B TOM YHCJIE

IpPEIMETHBIE PE3YIbTaThl IO TOaM O0yUCHHUS;

e conepkaHue yuebHoro npeamera «Pusnkay mo rogam o0ydeHusl.

®du3uka Kak Hayka 0 HauOoJjiee OOIIMX 3aKOHAX NMPUPOAbI, BBICTyMAasi B KaYeCTBE YyUEOHOIO
npeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HaHHUI 00 OKpy»KarolieM MUpe.
HIkonpHBIH Kypc (HU3UKH — CHCTEMOOOPA3YIOUIMA MJIi E€CTECTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, IOCKOJIbKY (PU3HMUECKUE 3aKOHBI JIE)KAaT B OCHOBE IIPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XUMueH, Ouonorueit, pusnueckoil reorpadueil u actpoHomuei. Vcnonap3oBaHne U aKTHBHOE
MpUMEHEHHEe (U3NYECKUX 3HAHUK OmIpelesieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEpreTHKH, TPaHCIOpTa, OCBOCHHMS KOCMOCA, IOJYYEHHs HOBBIX
MaTepHAJIOB C 33JaHHBIMU CBOMCTBaMHU U Apyrux. M3ydeHne (u3MKu BHOCUT OCHOBHOW BKJIAJ] B
(hopMHpOBaHNE €CTECTBEHHO-HAY4YHOI KapTUHBI MUpa o0yyarouuxcs, B popMupoBaHre YMEHUN
OPUMEHSTH HAy4YHbII METO/I TTO3HAHUS MPH BBIMOJIHEHUH UMHU YU€OHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca (pu3HKH 17151 ypOBHS CpeHEro o0mero oopa3oBaHus MOJIOXKEH PSI UICH,
KOTOPBIE MOKHO PacCMaTpUBATh KAK IPUHIUIIBI €I0 IOCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEll Kypc ABISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepHall U3 BCeX pas3fesioB (PM3MKH, BKIIOYAET KaK BOINPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBHU ¢ HEl MaTepuall Kypca GU3UKH 00beAMHEH BOKPYT
¢usnueckux Tteopuil. Benymum B kypce sBisercs (GOpMUPOBAHHME MPEICTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPHUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanys npeanoiaraeT UCIOIb30BaHHE T'YMaHUTAPHOTO
MoTeHIMajaa (pU3n4YecKol HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS (U3UKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kypc husuku npeanonaraet 3HaKOMCTBO € HIIMPOKUM
KPyT'OM TEXHUYECKUX U TEXHOJIOTHYECKUX NMPHIIOKEHUN N3YYECHHBIX TECOPUH U 3aKOHOB.

Hoes »skonozuzayuu peaau3yercsi IMOCPEICTBOM BBEACHUS 3JIEMEHTOB COJACpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOeMaM COBPEMEHHOCTH, KOTOpBIE CBA3aHbI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKkKe 00CYXIeHUs MPoOJIeM PallMOHAIBHOTO IPUPOJIONONIB30BaHUS U
9KOJIOIMYECKOH 6€30IaCHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMHU Kypca (U3WKH Ha YPOBHE CpeIHEro oOmiero oOpa3oBaHUS
ABIAIOTCS (Qu3ndeckue Teopud ((GOpMHUPOBAHME MPEACTABICHUA O CTPYKType HOCTPOCHMS
¢u3nveckoi TeopuH, poiM (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MIPEICTAaBICHUSIX O MPUPOJE, TPAaHULAX MPUMEHUMOCTH TEOPHi, NIl ONMHUCAaHUS €CTECTBEHHO-
HAyYHbIX SBJICHUHN U ITPOLIECCOB).

CucTeMHO-IeITENPHOCTHBIN MOIX0A B Kypce (DPM3UKU pean3yeTcs MPEexXe BCEro 3a CUéT
OpraHHu3aluy YKCIEPUMEHTAIbHON NesATeNIbHOCTH oOyuaromuxcs. s 6a3oBoro ypoBHs Kypca
(GU3MKN — 3TO HCHOJIB30BAHUE CUCTEMBbI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
1a00paTOpHBIX PabOT, KOTOpBIE B Mporpamme Mmoo (usuke oOBeAWHEHBI B OOLIMIA CIUCOK
YUEHHUECKUX NPAaKTUYEeCKUX palboT. BelaeneHue B yka3aHHOM IepeuyHe 1abopaTopHBIX padoT,
MPOBOJUMBIX JJIi KOHTPOJS M OLIEHKH, OCYILECTBIIICTCS y4YaCTHHKAMHU O0OpPa30BaTEIbHOIO
rporLecca UCX0/1d U3 0COOCHHOCTEH MIaHUPOBaHUS U OCHallleHUs kabuHera ¢pusuku. [lpu aTom
obecrieunBaeTcs OBJIAJCHHE OOYYAIOUIMMUCA YMEHMSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHMS,
WCCIICZIOBAaHUSI 3aBUCUMOCTEH (M3UUYECKUX BEJIUYMH U TIOCTAaHOBKY OIBITOB IO IPOBEPKE
MIPEIJIOKEHHBIX TUIIOTES.

Bosblioe BHMMaHuE yAenseTcsl pelIeHUI0 pacuEéTHBIX U KadecTBEHHBIX 3aj1ad. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIIIOTCS 3a/1a4M C SIBHO 3aJJaHHOH (PM3NYECKON MOJEINbIO,
MO3BOJISIOIINE MPUMEHATh U3YUYCHHbIE 3aKOHbI M 3aKOHOMEPHOCTHM KaK M3 OJHOI0 pasjena
Kypca, TaK U UHTETpUpYs 3HAHUS U3 Pa3HBIX pa3jaesnoB. [lJig KaueCTBEHHBIX 33jjad IPUOPUTETOM
SABIISIIOTCSL 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHWS (U3NYECKUX SIBICHHA M TPOIECCOB B
OKpY’Karollel >KU3HHU, TpeOyrouue BbIOOpa (U3MUECKOW MOAENM ISl CUTyallMd IPAaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusiMu @I'OC COO Kk MaTepuaIbHO-TEXHHUYECKOMY
obecrieueHMI0 y4eOHOro Imporecca 0a30BbI ypOBEHb Kypca (M3UKHM Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHUs TOJHKEH M3y4yaThCs B YCJOBUSAX IMPEIMETHOrO KaOuHeTa (DM3MKU WU B
YCIIOBUSIX UHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAyUYHOTO 1MKiIa. B xabuHere
(GU3MKN TOKHO OBITh HE00X0AMMOE JabopaTopHOEe 000pyIOBaHHE /IS BBIIIOJHEHUS YKa3aHHbIX
B IporpamMme 1O (HU3UKE YUYEHUUECKHX TMPAKTHUYECKUX paboT W JEeMOHCTpAIMOHHOE
o0opyioBaHHE.

JleMoHCTpallMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPUHIUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTH M 00ECIEeYMBAET MOCTAHOBKY NEPEYUCICHHBIX B MPOrpaMMe IO
¢u3nKe KIOYEBBIX AEMOHCTpAlMH A MCCIEOBAaHMUSA H3y4YaeMbIX SIBJICHMH U IPOLECCOB,
SMIMPHUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaboparopHoe 00OpyAOBaHUE ISl YUEHHYECKHX MPAKTUYECKUX pabdoT Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecleuyuBaeTcss B pacdyéTe OJHOTO KOMIUIEKTa Ha JBYX
oOyuatomuxcs. TemaTudeckre KOMIUIEKThI JabOopaTOPHOrO OOOpYIOBAaHUS JOJDKHBI OBITh
IIOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BaHUM AHAJIOIOBBIX M LU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX 1aOOPaTOpHil.

OCHOBHBIMU LIEJISIMH U3YYEHUS PU3UKU B 001IEM 00pa30BaHUM SIBISIOTCS:

e (opMupoBaHHE HHTEpPECa M CTPEMJICHUS OOYYaIOIUXCA K HAy4YHOMY M3YUYEHUIO

HPUPOBI, Pa3BUTHE UX MHTEIUIEKTYabHBIX U TBOPUECKUX CIOCOOHOCTEH;
e pa3BUTHE TPEIACTABICHUH O HAydyHOM METOJ€ TO3HaHMA U (popmHpoBaHUE
UCCIIEI0BATENILCKOTO OTHOILEHUS K OKPY KAIOLUM SBJICHUSIM;



(dopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa N3yueHHsT OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dbopmupoBaHUE YMEHHI OOBSICHSITD SBJICHHS C UCIIOJIb30BaHHEM (DU3NIESCKUX 3HAHUN U
HAYYHBIX JJOKa3aTeIbCTB;

¢dbopmMHpoBaHUE TPEACTABICHUN O POIU (PU3MKM I Pa3BUTHSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH M TEXHOJIOTH.

JlocTrkeHHe 3THX Ieiell 00eCcreunBaeTcsl PEelICHUEM CICAYIONIMX 3a7ad B IMporecce
M3Yy4eHHsI Kypca (U3UKH Ha YPOBHE CPEHET0 00IIero oopa3oBaHus:

pUOOpEeTEeHNE CUCTEMBI 3HAHUNH 00 o0UMX (PU3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAsl MEXaHUKY, MOJIEKYJISIPHYIO (PU3HUKY, JJIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3UKy U IIEMEHTHI aCTPOPHU3UKH;

dopMHpOBaHHE YMEHMH MPUMEHATh TEOPETHYECKHE 3HaHMA JIs  OOBSICHEHUS
¢u3nUecKux SBICHUI B MNpUpPOJE M JUIS NPHUHATUS NPAKTUYECKUX pEIICHUH B
MMOBCETHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB pEIICHUs pa3jIMyHbIX 3aJay C SBHO 3aJaHHON (uznyeckoi
MOJIENIbIO, 33Jad, MOJpPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (HU3UYECKOM
MOJIEJU, aJIEKBATHOHN YCJIOBUSM 3a/1a4u;

NOHUMaHHE (PU3MUYECKUX OCHOB M HPUHIMIIOB AECUCTBUS TEXHUUECKUX YCTPOWUCTB U
TEXHOJIOTMYECKUX IIPOLECCOB, UX BIUSHUSA HA OKPY>KaIOILYIO CPELY;

OBJIQJICHUE METOJaMH CaMOCTOSTEJIbHOTO IUIAHUPOBAHUS M MPOBENEHUS (PU3MUECKUX
HKCHEPUMEHTOB, aHaJIW3a M  UHTepOpeTanud  HHQOpMaLuu,  ONpeneieHus
JIOCTOBEPHOCTH MOJTYYEHHOI'O Pe3yJIbTaTa;

CO3JaHME YCIIOBUH JUIsl pa3BUTUS YMEHHUN IIPOEKTHO-UCCIIEN0BATENBCKOM, TBOPYECKON
JEATENBHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
otBoautcs 136 vacos: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 gacoB (2

yaca B HEJIENIO).

[Ipennaraemslii B mporpaMme mo Gpu3uKe nepeyeHs J1adopaTOPHBIX M MPAKTUYECKUX padoT
SBJISIETCSI PEKOMEHJJOBAHHBIM, YUYHUTENb JENaeT BBIOOp MNpoBeAeHHs J1aOOpaTOpPHBIX paboT U
OTIBITOB C YYETOM MHAUBUAYAIBHBIX OCOOEHHOCTENH 00y4arOIUXCSl.



COJAEPXKXAHME OBYUYEHUA

10 KJIACC

Pa3znen 1. ®u3uKka U MeTOAbI HAYYHOI'0 O3HAHUS
@usuka — Hayka o mpupoze. HayuHele mMeToasl MO3HaHUSA OKpysKaroumero mupa. Poib
9KCIIEPUMEHTA ¥ TEOPUU B MIPOLIECCE MO3HAHUS IPUPO/IbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue Qu3andeckux siBjaeHu U npoueccoB. Hayunsie runoressl. dOusznueckue
3aKOHBI ¥ Teopuu. [ paHUILIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.

Poms m mecto ¢usmkm B (GOpMHPOBAHWU COBPEMEHHOM HAyYyHOW KapTHUHBI MHpa, B
MPAKTUYECKOU JIeITETLHOCTH JIIOICH.

Jlemoncmpayuu

AHanorosble ¥ IH(POBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JTATUHUKH.

Pa3gea 2. Mexanuka
Tema 1. Kunemamuxa

Mexanuueckoe ABMKEHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTO JBMXKEHMA. Cucrema
orcuéra. Tpaekropus.

[lepemerienue, cKOpocTh (CpeaHssl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTEpUAIbHOM TOYKH, UX MPOEKIUU HA OCH CUCTEMbI KoopAuHAT. ClI0)KEHHE NEepPEMEIEHUN U
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpPsIMOJIMHENHOe IBMXeHHue. ['paduku 3aBHCHUMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS, ITyTHU U MIEPEMELICHHS] MAaTEPUAIbHON TOUKH OT BPEMEHH.

CBoOoaHoe majienne. Y CKopeHrue CBOOOTHOTO TaeHUSI.

KpuBonuueliHoe nBukeHHE. JIBU)KEHHME MaTepUaIbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 0 MOJYJIF0O CKOPOCTBIO. YTJOBas CKOPOCTb, JMHEHHas CKOpocThb. llepuon m
gacToTa oOpaieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHnueckue ycCTpoHCTBA W IPAKTUYECKOE IIPUMEHEHHUE: CIUIOMETp, JABWKEHUE
CHapsIJI0B, LIETIHbIE U PEMEHHbBIE TIEPEAUH.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALs KUHEMAaTUYECKUX XapAaKTEPUCTHUK JIBUKEHHUSI.

[IpeoOpazoBaHue IBUKEHUIN C UCIIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmonenue nBmxeHus Tena, OpoImeHHOro Mo YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepeHne yckopeHust CBOOOIHOrO MajieHusl.

HampasiieHne CKOpOCTH NPHU IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3ydeHnue HepaBHOMEPHOTO ABHKEHHMS C LIEIIbIO OIIPEECIICHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLIEHWS ~ MEXAY  MyTAMH,  [POWIEHHBIMH  TEJIOM  3a
MOCJIE/IOBATENbHBIE PAaBHbIE MPOMEXKYTKH BpPEMEHH NPU PABHOYCKOPEHHOM JBUKEHHHU C
HayvaJbHON CKOPOCTHIO, PABHOH HYJIIO.

N3yueHne NBUKEHHUs LIAPUKA B BA3KOU KUJIKOCTH.

W3ydenune nBuKEHUs Teia, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. Junamuxa



[Tpuniun otHocutenbHocTH ["anuiies. [lepoiii 3akoH HetoToHa. HEepLnanbHble CUCTEMBI
OTCYETA.

Macca tenma. Cwma. Ilpunnun cynepriosunmu cuil. Bropoit 3akon HerooTona st
MaTtepuaibHON TOukU. TpeTuid 3akoH HploTOHA /119 MaTepUaIbHbIX TOYEK.

3akoH BceMUupHOro Tsarotenus. Cuna tskectu. [lepBas kocMuueckasi CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHwus, kaueHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHUs CKOJBKEHUsS U cuia TpeHus nokos. Koaddurment tpenus. Cuina cOpoTUBICHUS
TIPU ABUKCHUH TeJIa B )KUJKOCTH WJIH Tase.

[ToctynaTenbHOE U BpaniateabHOE JBUKEHHE a0COIIOTHO TBEPAOTO Tea.

MoOMEHT CuBl OTHOCUTENBHO OcCH BpamieHus. [lmedo cunbl. YcinoBus paBHOBECHs
TBEPJOTO TENA.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: MOAIIUIHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrienne uHepuuu.

CpaBHeHHE MacC B3aMMOJICUCTBYIOIIMUX TE.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Ciioxenue cuil.

3aBUCHUMOCTh CHIIBI YIPYTOCTH OT JA€POpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM NOIbEME U MTAJCHHH.

CpaBHeHME CUII TPEHUS MTOKOS, KAUEHUS U CKOJIbKCHMUS.

VYcnoBust paBHOBecHs: TBEPOTO Tena. Buabl paBHOBECHS.

Yuenuueckuu sxkcnepumenm, n1abopamopnule pabomoi

Nzyuenne nuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.

UccnenoBanue 3aBUCUMOCTHA CHJI YOPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue yciioBuid paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPAILCHHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

Nmmynbe MaTepuanbHOM TOUKH (Tea), CHCTEMbl MaTEpUATIbHBIX TOYeK. VIMITyIbC CHITBI U
M3MEHEHHE UMITyJIbCca Tejla. 3aKOH COXpaHeHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabota cuibl. MOIIHOCTE CHITHL.

Kunetnueckasi sHeprus MaTepuaibHOW TOYKH. TeopeMa 00 M3MEHEHHM KHHETUYECKOM
SHEPTUH.

[TorentnmanbHas sHeprus. [loTeHnmanbHas sHeprust ynpyro a1eopMUpOBaHHON MPY>KUHBI.
[ToTenuuanbHas 3Heprust Tena BOIU3U MOBEPXHOCTH 3EMITH.

[MoTennmanpHble W HEMOTEHIMAIbHBIE CHIBL. CBsi3b paOOTHl HEMOTEHIIUANBHBIX CHI C
W3MEHEHUEM MEXaHWYECKOW SHEPTrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTUN.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M NMPAKTHUECKOE NPUMEHEHME: BOJOMET, KOIEP, MPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHUs UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[lepexos MOTEeHIMAIBHOW YHEPTUN B KHHETUYECKYIO 1 00paTHO.



Yuenuueckuii sxcnepumenm, n1abopamophvie pabomoi

N3ydyenne abCONIOTHO HEYNPYroro yjaapa C MOMOMIbIO ABYX OJMHAKOBBIX HHTSHBIX
MasiITHUKOB.

UccnenoBanue cBsi3su pabOThl CHIIBI C HW3MEHEHHMEM MEXaHWYECKOM JHEepruu Teja Ha
MIPUMEPE PACTSHKEHUSI pE3UNHOBOTO JKI'yTa.

Paznen 3. MoJgeky/sipHast QU3MKa 1 TEPMOJAMHAMHMKA

Tema 1. OcHoebl MOTEKYAAPHO-KUHEMUUECKOU meopuu

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KHHETHUECKON TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBmxkenue. uddysus. Xapakrep IBUKCHHS W B3aUMOACHCTBUS YACTHUIL
BelecTBa. Mojenu CTpPOEHHUs Ta30B, JKUJAKOCTEW M TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekynd. KoiaumdecTBo BemiecTsa.
[TocTostnuast ABoraapo.

TermnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopenbs uneanbHoro raza. OCHOBHOE YpPaBHEHHME MOJEKYISIPHO-KMHETUYECKOM TEOpUU
UIeaNbHOTO Ta3za. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeIHed KUHETHYECKOW SHEepruu
TEIUIOBOr0 JBWXEHMs dactul raza. lllkama temnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenaeneeBa—Knaneiipona. 3akon JlanproHa. M3ompouecchl B UAcalbHOM rase ¢
MTOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. [ padudaeckoe mpeacTaBieHrue H30MPOIECCOB: U30TepMa,
n30xopa, u3obapa.

TexHu4yeckue ycTpoHCTBa U MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIONIME JHCKPETHOE CTPOEHHE BeliecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYeCKUX COCIUHECHUM.

OmbrTel 10 1 dy3un KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO IBUKEHUSI.

Mogens onbiTa lTepHa.

OnbITHI, JOKa3bIBAIOIINE CYHIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBHUS.

Mopenb, HUTIOCTpUPYOLLAs PUPOJTY 1aBJICHUS ra3a Ha CTEHKHU cocyaa.

OnBITHI, WUTIOCTPUPYIOITUE YPABHEHUE COCTOSIHUS UJ1€aJIbHOTO T'a3a, U30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

Ompenenenrie Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE HM3MepeHud 00bEma
KOMHATBHI, IABJICHUS U TEMIIEPATYphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX1y TapaMEeTPaMH COCTOSTHUSL Pa3peKeHHOT 0 rasa.

Tema 2. Ocnoebl mepmoouHamuxku

TepmonnHamuueckass cucteMa. BHYTpeHHssI dHEprusi TEPMOAMHAMHYECKOW CHUCTEMBI H
crocoObl €€ u3mMeHeHus. KoauuecTBo TemaoTel U paboTa. BHyTpeHHSsI SHEprUsi OAHOATOMHOI'O
MJI€aJIbHOTO Ta3a. Buel Teronepenayu: TEIUIONPOBOIHOCTh, KOHBEKIUS, U3Iy4YEeHHE. Y IebHas
TEIUIOEMKOCTB BelecTBa. KoIM4ecTBO TEMIOTHI IIPU TEIUIONEpeaade.

[lonatue 00 anmabatHOM mpouecce. IlepBbiii 3akoH TepMmoauHamuku. Ilpumenenue
MIEPBOTO 3aKOHA TEPMOJUHAMUKH K H30tporeccam. I paduueckas mHTEpIipeTaysi paboThl rasa.

BTtopoii 3akoH TepmoauHamMuku. HeobpaTuMoCTh IpO1IeccoB B MPUPO/IL.

Tennosbie MamuHel. [IpuHimne! neiicTBrus TemnoBbix MamuH. [IpeobpazoBanus sHEpruu B
TeIUIoBbIX MamuHax. Koagdunuent noneznoro aeictsus teroBoil mMamuubl. [Hukn Kapuo u
ero Ko3((GUIMEHT MOJIEe3HOro IeHCTBUA. DKOJIOTHYECKHEe POOIEMbI TEIIO3HEPIeTUKH.



TexHuueckue yCTpOHCTBA M MNPAKTHUYECKOE IPUMEHEHHUE: JABHUraTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYyTpeHHEHW SHEpruM Tena IMpH COBEPLICHUHM palboThl: BbUIET MPOOKU U3
OYyTBUIKM TOJI JEUCTBHEM CXKAaTOr0 BO3/yXa, HarpeBaHue 3¢upa B JATyHHOH TpyOke MyTEéM
TpeHUs (BUICOJIEMOHCTPALIHS).

V3MeHeHure BHYTpeHHEH 3Hepruu (TeMIreparypsl) Teja Mpy Terionepeiaye.

OnpIT 10 agrabaTHOMY PACIIMPEHHIO BO3AyXa (OTBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNIsi BHYTPEHHETO CrOPAHUS, PEAKTUBHOIO JIBUTATEIIS.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul

N3mepenue yienpHON TEIIOEMKOCTH.

Tema 3. Azcpecamnvie cocmosnnus eeuwecmea. Dazosvie nepexoovt

[TapooGpa3oBanne u KouaeHcanus. Mcmapenne u  kuneHue. AOCOIIOTHAasS U
OTHOCHTEJIbHAS BIAXKHOCTh BO3ayXa. HachlmeHHbIi nap. Y aenbHas TemioTa napoodopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT AABICHMUS.

Teépnoe teno. Kpucrannuueckue u amopdHble Tesa. AHU30TPOIHS CBOWCTB KPUCTAILIOB.

Kunkue xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBneHne u Kpuctaimzauus. Y jaenpHas
TerioTa miasieHus. Cyonumarus.

YpaBHEeHHE TEIIOBOTO OanaHca.
TexHuueckne yCTpONMCTBA M IPAKTUYECKOE NPUMEHEHHWE: TUTPOMETP U IICUXPOMETD,

KaJIOpuUMETp, TCXHOJIOI'MH MOJIYyYCHUA COBPCMCHHBIX MaTepuajioB, B TOM YHUCJIC
HaHOMAaTCpHajaIoB, U HAHOTCXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBILLIEHHBIX M1apPOB.

Kunenue npu moHWKEHHOM JIaBICHUH.

CriocoObI M3MEPEHUS BIAKHOCTH.

HabGnroneHne HarpeBaHus U IUIABJICHUS KPUCTATMYECKOTO BEIIECTRA.
JleMoHCTparus KpUCTauIoB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

H3Mepenne OTHOCUTEIBHOM BIIAXKHOCTH BO3yXa.

Pa3znen 4. JaekTpoguHaMuKka

Tema 1. dnekmpocmamuxa

DnexTpuzanusi Tel. OJeKTpuueckud 3apsan. JlBa BuIa SIEKTPUYECKUX 3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYTPOBOIHUKH. 3aKOH COXPAHECHHSI SJIEKTPUUYECKOTO 3apsiia.

B3aumoneiictBue 3apsnoB.  3akoH  Kynona. Todeunslil  snexTpuyeckuil  3aps.
Dnektpuueckoe mone. Hanpsok€HHOCTh anekTpuyeckoro mods. [IpuHIMN cyneprno3unuu
JIEKTPUUECKUX MOJIeH. JINHNM HANPsKEHHOCTH JIEKTPUYECKOTO TOJIS.

Pabora cumnm oamekTpoctatmdyeckoro mois. [loreHmman. Pa3HOCTP  MOTEHIHMAIOB.
[TpoBOAHUKY ¥ TUAIEKTPUKH B AIEKTPOCTATUYECKOM Mosie. JIudneKkTpruieckas MpOHUIIAaeMOCTb.

OnekTpoéMkocTb. Konmencarop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPTHs
3apsKEHHOT0 KOHJIEHCaTopa.

TexHu4yeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: DJIEKTPOCKOI, SJIEKTPOMETP,
ANEKTPOCTATHYECKAs 3allliTa, 3a3eMJICHHE 3JICKTPONPHOOPOB, KOHICHCATOP, KONMMPOBAIBHBIN
arnrmapar, CTpyWHbINA IPUHTEP.

Jlemoncmpayuu



Y CTpolCTBO M MPUHIUIT JCUCTBUSA SIIEKTPOMETPA.

B3anmoaencTBre HadIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TI0JI€ 3aPSKEHHBIX TEll.

[IpoBOIHMKY B AJIEKTPOCTATUYECKOM II0JIE.

DnexTpocTaTHyecKast 3alinTa.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIIAAUd IUJIACTHH,
PacCTOSAHMS MEXAY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3mepeHnue 351eKTpoEMKOCTH KOH/IEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku é paznuunvix cpeoax

ONEeKTpUYECKU TOK. Y CIIOBHSI CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toka. [TocTosiHHBIN TOK.

Hanpsioxenue. 3akon OMa 171 yyacTka IEMu.

DnexTpuyeckoe COINIPOTHUBJIICHUE. VY nensHoe COINPOTHUBIIEHUE BELIECTBA.
[locnenoBarenbHOE, NapajuIeNbHOE, CMEIIAHHOE COEAMHEHNE TPOBOIHUKOB.

PaGora snextpuyeckoro Toka. 3akoH J[oyns—JIeHna. MOIMIHOCTh 3IEKTPHUUECKOT0 TOKA.

DneKTpoABMKYyLIasi CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa Ji1s
TOJTHOU (3aMKHYTOM) AIeKTpuaeckoi renu. KopoTkoe 3aMbIkaHUeE.

OneKTpOHHas MPOBOAMMOCTD TBEPJBIX METAJUIOB. 3aBUCUMOCTD COITPOTUBIICHUS METAJIOB
oT Temueparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTpUYECKUI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass M TpPUMECHas MNPOBOJUMOCTb IOJYIPOBOAHUKOB.
CaoiictBa p—N-niepexoxa. [1oaynpoBoJHUKOBEIE TPUOOPHI.

ONEeKTpUYeCcKUi TOK B pacTBOpax M paciulaBaxX 3JIEKTPOJIUTOB. OJEKTPOJIUTHYECKAsS
JUCcCoIUanus. DIEeKTPOIIN3.

DnexkTpuueckuil ToK B razax. CaMOoCTOSITENbHBIA U HECAMOCTOATEIbHBIN pa3psia. MonHus.
[Tma3ma.

TexHnueckue yCTpoOHCTBA M MNPAKTUYECKOE MPUMEHEHHE: aMIEpMETp, BOJBTMETP,
peocTaTr, MCTOYHMKM TOKA, dJIEKTPOHArpEBaTEJIbHbIE INPUOOPBI, SJIEKTPOOCBETHTEIbHbIE
npUOOpBl, TEPMOMETP CONPOTHUBICHMS, BaKyyMHBIH JHOJl, TEPMHUCTOPHl M (POTOPE3UCTOPHI,
MIOJIyIIPOBOIHUKOBBIM TNOJI, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHune cuilbl TOKA U HANPSKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHIPUYECKUX IPOBOJHUKOB OT JJIUHBI, IUIOUIAAH
MIONEPEYHOr0 CEYECHHs U MaTepHaa.

CMmelaHHOE COETMHEHUE IPOBOIHUKOB.

[IpsiMmoe u3MepeHne 3aeKTpoABMKYIIEH Cuiibl. KOpoTKOe 3aMbIKaHHE TaIbBAHMYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHEIO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJIJIOB OT TEMIIEPATYPBbI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii paspsii 1 IpOBOAUMOCTh BO3/1yXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JTUOJIA.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMemaHHOTO COEMHEHUS PE3UCTOPOB.



W3mepeHne  AIIEKTPOABIDKYIICH CHIBI HCTOYHMKA TOKAa M €r0  BHYTPECHHETO
COIIPOTUBJICHHUA.
HaGmonenue snexrponusa.

MeknpeaMeTHbIe CBSA3H

Nzyuenne kxypca ¢usuku 06a3oBoro ypoBHs B 10 kjacce oOcCyIIeCTBISETCS C YYETOM
COJIepKAaTEIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMd MaTeMaTHKH, OHWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Medswxcnpeomemuvie nouwamus, CBS3aHHBIE C HW3YUYEHHEM METOJOB HAYYHOT'O MO3HAHUSA:
SBJICHUE, HAy4YHBIA (hakT, TUmnore3a, (u3udeckas BeIWYWHA, 3aKOH, TCOPHS, HAOIIOICHHE,
JKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHH, JMHEWHas QyHKOus, mnapaboina,
runep6oia, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIUU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI M WX MPOEKIHMH Ha OCHU
KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBI)KCHHE B KUBOHW mpupoje, nuddysus, ocMoc, TemiooOMeH
KUBBIX OPTaHU3MOB (BU[BI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), STEKTPHUUECKUE SIBICHUS B
JKWBOW MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHE BEIIECTBa, CTPOSHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBAa TBEPABIX TEJ, KUJIKOCTEM K Tra30B, BJIEKTPUUYECKHE
CBOMCTBA METAJIJIOB, SJIEKTPOJIMTUYECKAS TUCCOIIUAIINSI, TaThBAaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeoOpa3oBaHKe NBIKEHUN C MCIIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIAITHAKH, WCIIOJIb30BAHWE 3aKOHA COXPAaHEHHUS HMITYJIbca B TEXHHKE (pakera,
BOJAOMET M Jpyrue), [BUTATEeNlb BHYTPEHHETO CrOpaHWs, mapoBas TypOuHa, OBITOBOI
XOJIOJIMIBHHUK, KOHIUITMOHEP, TEXHOJIOTHH TOJyYEeHUs COBPEMEHHBIX MAaTEPHAIIOB, B TOM YHCIIC
HAaHOMATEepUAJIOB, W  HAHOTEXHOJOTWH,  DJIEKTpOCTaTHYecKas  3al[uTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, JJICKTPOHATPEBATENIBHBIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TIPUOOPHI, TATbBAHUKA.

11 KIJACC

Paznen 4. DjaekTpoguHaMuKa

Tema 3. Mazcnummnoe nojie. I1eKmpoMacHUMHAA UHOYKYUSA

IlocTosiHHBIE MarHuThl. B3auMoneicTBHE NOCTOSHHBIX MarHuToB. MarsHuTHoe IOJIE.
Bekrop marauTHOM MHAYKIMH. [IpUHIMD Cynepno3uuuy MarHuTHBIX 1ojei. JIMHMM MarHuTHOM
nHAyKIuK. KapTuHa TMHUI MarHUTHONM MHAYKIHHN NOJIS IOCTOSIHHBIX MArHUTOB.

MarautHoe 1nojie IpoBOAHMKA ¢ TOKOM. KapTuHa nMHMHA MHIYKUUMM MAarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO NMPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHHMKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. BzaumoneincTsie NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHHUE.

Cuna Jlopenmna, e€ MOAyJdb W HampaBiieHHe. JIBMKeHWE 3apsHKEHHOW YacTUIBl B
OJTHOPOJTHOM MarHUTHOM mojie. PaGora cuibl JlopeHua.

SIBneHue DJIEKTPOMAarHUTHOM MHAYKOUM. [lOTOK BEKTOpa MarHUTHOW WHIYKLHUH.
OnexTpoABMKyLIas CHJIa HHIYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKunu dapanes.



BuxpeBoe snekTpuueckoe moje. DJIEKTPOABUXKYIIAsS CHJIA WHIAYKIMU B IPOBOJHHUKE,
JBIKYIIEMCS IOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM I10JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBIeHME CAMOMHAYKIMU. DJIEKTPOABUKYIIAs CHIIA CAMOWHYKIIMH.

DHeprusi MAarHUTHOTO TOJIsI KATYIIKUA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpoWCcTBA M NPAKTUYECKOE NPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
3JIEKTPOMATrHUTHI, 3JIEKTPOABUTATEIb, YCKOPUTEIIN 3I€MEHTAPHBIX YaCTUILI, UHIYKIIMOHHAS MEYb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM TTOJIEM.

JIvHUM MHAYKIMA MarHUTHOTO MOJIA.

B3anmopenicTerue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amriepa.

HetictBue cuiibl JIopeHIla HA MOHBI DJIEKTPOJIUTA.

SIBiIeHUE DNEKTPOMArHUTHOW UHAYKIUH.

[IpaBuio Jlenna.

3aBUCUMOCTD JIEKTPOABMKYIIEH CHUJIbI MHIYKIIUK OT CKOPOCTH W3MEHEHHS MAarHUTHOIO
IIOTOKA.

SIBrieHre CaMOUHIYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomuol

N3yueHrne MarHuTHOTO TOJISE KATYIIKH C TOKOM.

HccnenoBanue necTBUSA MOCTOSHHOTO MAarHUTA Ha PaMKY C TOKOM.

UccnenoBanue siBNEHUS 3JI€KTPOMArHUTHON MHAYKIUH.

Pasnen 5. Kosie0anus U BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KOJ1€0AHUA

KonebarenpHast cucrema. CBOOOIHBIE MexaHWYECKHe KoyieOaHUsA. [apMoHHMUYECKue
konebanusa. Ilepuon, uacrora, ammiauryna u ¢aza konebanuid. IlpyXMHHBI MasTHUK.
MatemaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHMX KojeOaHuil. [IpeBpaiienue sHeprun
IIPU TAPMOHUYECKUX KOJIeOaHUsIX.

KonebarenpHplit koHTYp. CBOOOIHBIC S3JIEKTPOMArHUTHBIE KOJIEOAaHUS B HICATHHOM
KoJIe0aTeIbHOM ~ KOHTYpe. AHAQJIOTUS MEXJIYy MEXaHMYECKMMH M 3JIEKTPOMarHUTHBIMU
konebanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHHsI PHEPTUU B HMJICATBHOM KOJeOaTelIbHOM
KOHTYpE.

IIpencraBinenue o 3aTyxarolux KojeOaHusX. BbIHyX/IeHHbIE MEXaHUYECKHUEe KoyeOaHMUs.
Pe3onanc. BeiHyXI€HHBIE JIEKTpOMarHUTHbBIE KOJIeOaHMs.

[lepemensbiii Tok. CuHYCOUAAIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIIIUTYAHOE ¥ IEHCTBYIOLIEE 3HAYEHUE CUIIBI TOKA M HAIIPSIKCHHUS.

Tpancdopmarop. IIpousBoactBo, mepegaya U NOTpeOIEHUE BIIEKTPHUUECKOW HHEPTUu.
DKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AyeKTpodHepruu. KynbTypa wucnonb30BaHUS
JJIEKTPO’HEPIUH B IOBCEAHEBHOM JKU3HHU.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE IMPUMEHEHME: DIEKTPUYECKUM 3BOHOK,
TEHEPaTOp NEPEMEHHOI0 TOKA, JIMHUHU JJIEKTpoIepeaay.

Jlemoncmpayuu



HccnenoBanue nmapamMeTpoB Kosie0aTeNbHOM CUCTEMBI (IIPYKUHHBIN WM MaTeMaTHYECKUN
MasITHUK).

HaOGmronenue 3aTyxaronumx KojieOaHuu.

HccnenoBanue CBONCTB BEIHYK/ICHHBIX KOJICOAHUIA.

Hab6mronenue pe3onaHnca.

CBoOOAHBIC AJICKTPOMArHUTHBIE KOJICOAHMS.

OcmwmorpaMmbsl — (3aBUCMMOCTH  CHJIBI  TOKa U HANpsDKEHUs] OT BPEMEHH) s
ANEKTPOMATHUTHBIX KOJICOaHUI.

Pe3onanc npu mocienoBaTeNIbHOM COEIUHEHUH PE3UCTOpPA, KATYIIKH WHIYKTHBHOCTH
KOHZIeHCaTopa.

Mopenb TUHUN AJIEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamoptuie pabomol

HccnenoBanue 3aBUCHMOCTH MEPHOJIA MATIBIX KOJIeOaHUH Tpy3a HA HUTU OT JIJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanne mnepeMEeHHOr0 TOKa B IEMM U3 IOCIEIOBATENbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYILIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u IIEKMPOMAZHUMHbLE 60/IHb

Mexanuueckue BOJHBI, ycloBHs pacnpoctpaHeHus. [lepuoa. CkopocTh pacrpocTpaHeHUs
u juvHa BoyiHBL [lomepeuyHwple W TpoaosbHBIE BONHBL MHTepdepeHmms u audpakmus
MEXaHWYECKHUX BOJIH.

3Byk. CkopocTb 3ByKka. [ pomMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBHS HM3JIYyYEHHUsS AJIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHrtanusi BekTopoB E, B, V B snekrpomarauTHON BojHE. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XeHHe, IMpelloMIIeHue, Nojspusanus, audpakuus, uHrepdepenuus. CKopocTh
3JIEKTPOMATHUTHBIX BOJIH.

[Ikana 31eKTPOMArHUTHBIX BOJH. [IprMeHeHHe 3MEeKTPOMArHUTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHIUITEI pagnoCBA3M U TEJIEBUACHU. Pagronokanus.

DNIEeKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAIOIIECH Cpe/ibl.

TexHuueckue ycTpoicTBa M NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yJIbTpa3ByKOBasi JAMArHOCTHKA B TEXHUKE W MEAMIMHE, pajap, paAuONpUEMHUK, TEJIEBHU30p,
anTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPAHEHHE ONIEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Konebmromieecs Te10 kKak HICTOYHUK 3BYKa.

HaGmronenue oTpaskeHus v MPeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue untepdepeHnu v AUPpaKkMu MEXaHHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue CBs3M TPOMKOCTH 3ByKa W BBICOTBI TOHAa C aMIUTUTYJOW M YacTOTOM
KOJIeOaHUH.

UccnenoBanne  CBOMCTB  AJIEKTPOMArHUTHBIX — BOJIH:  OTpPa)KCHHE, IPEJIOMIICHUE,
noJyisspu3anus, 1udpakuus, nHTepdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsiMonrHeitHOEe paclipoCTpaHEHHE CBETA B OJJHOPOJAHON CpeJie.
JIyu cBeta. ToueyHbI HICTOYHUK CBETA.



OtpaxxeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue H300pa’keHUN B IIOCKOM
3epKaie.

[Ipemomiienne cBeTa. 3aKOHBI TMPEJIOMIICHUS CBeTa. AOCONIOTHBIA — TOKa3aTellb
npenomiienud. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbld yrosl IMOJHOIO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus ceeta. CiioxHbIi cocTaB 6enoro cera. L{ser.

Cobupatomue W pacceuBaroniye JuH3bL. ToHkas nuH3a. DOKYyCHOE paccTOSHUE U
OINITUYECKasi CHJIa TOHKOW JMH3BL. [locTpoeHue n3o0pakeHuil B COOMPAIOIINX U PACCEUBAIOIINX
nuH3axX. @opMyIia TOHKOW JIMH3BI. Y BEJIMYECHHE, 1aBAEMOE JTUH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

BonnoBas onrtuka. Watepdepenmust cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUS
HaO0II0/IeHNs MAaKCUMYMOB M1 MUHUMYMOB B MHTeP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOI'€PEHTHBIX UCTOYHHUKOB.

Hudpaxkmus  ceera. [udpakuuonHas pemérka. YcinoBue HaOMIOACHHUS TJIABHBIX
MaKCHUMYMOB TP NaJICHUA MOHOXPOMATHYECKOTO CBETa Ha JUPPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpolcTBa M IpaKTUUYECKOE NPUMEHEHHE: O4YKH, Jyna, (oroammapar,
MPOEKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJECKOIN, BOJOKOHHAS ONTHKA, JU(PPAKIHMOHHAS
pELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssmonuHEiHOE pacnpOCTpaHEHUE, OTPaKEHHE M IpejoMieHue cBeTa. OnrTuueckue
puOOpBI.

[TonHoe BHyTpeHHEe oTpakeHne. Moienib CBETOBOAA.

HccnenoBanue cBOMCTB M300paykeHHI B IMH3AX.

Moaenu MEUKpPOCKOIIA, TEIECKOTa.

HaGmonenue naTepdepeHImu ceera.

Habmonenue nudpakuuu ceera.

HaGmonenue qucnepcun ceTta.

[TonyueHue criekTpa ¢ MOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ MOMOUIbIO AUPPAKIIMOHHON PEIETKH.

Habmonenue nonsipu3auu cBeTa.

Yuenuueckuui sxcnepumenm, 1abopamoprvie pabomul

N3mepenue nokaszaTesns MpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHH B TMH3aX.

HabGmronenue aucnepcun cBera.

Pa3znes 6. OcHOBBI ClIeUAJBLHON TEOPUU OTHOCUTEIbHOCTH
['panuuBl MPUMEHMMOCTH KJIACCMYECKOM MeXaHWKH. llocTynaTel cnenualbHONW TEOpUH
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOXYJII CKOPOCTH CBE€Ta B BaKyyMe, IPHUHLUI
OTHOCHUTEJILHOCTH DWHIITEHA.
OTHOCHUTENBHOCTb OJJHOBPEMEHHOCTHU. 3aMEJICHUE BPEMEHU U COKPAILIEHUE JUTHHBL.
OHeprus U UMILYJIbC PEIATUBUCTCKOM YaCTULIBI.
CBs3b Macchl C DHEPrUeH U UMITYJIbCOM PEISATUBUCTCKON YaCTHULIBI. DHEPrus MOKOSL.

Paznen 7. KBantoBas ¢pusuka
Tema 1. Inemenmol K6aHmMoBOU ONMUKU



®dotonsl. Popmyna [lranka cBs3u SHEepruM POTOHA C €ro YaCTOTOW. DHEPTHsl U UMITYJIbC
¢dorona.

OtkpeiTne u wuccnenoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dhoroarddekra. YpaBuenne DitnmreitHa 1 hotodddexra. «Kpacnas rpanuna» gororddexra.

JNaBnenue cera. OnbiTel I1. H. JIeOenena.

XHAMHUYECKOE IEUCTBHE CBETA.

TexHuyeckue YCTpONCTBA M MpPAKTHUECKOE MPUMEHEHHE: (HOTOINEMEHT, (OTOAATUHK,
COJIHEeYHast OaTapest, CBETOAHO/I.

Jlemoncmpayuu

®oT03(PeKT Ha YCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhdekra.

CBeTOOHOI.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopenp atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. [lmaneraphas
Mmojienb aroMa. Iloctynatsl bopa. M3nyuenue u norsiomenue GOTOHOB NpU MEPEXOe aToma ¢
OJIHOTO YpOBHS SHEpruu Ha Japyroil. Buasl cnexktpoB. CnekTp ypoOBHEW 3HEpruum aroma
BOAOpOAA.

BousiHoBbIE cBOMcTBa yacTull. BonHbl ae bpoinsa. KoprycKyisipHO-BOJIHOBOU Tyalld3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyUEHHE.

TexHuueckne yCTpOHCTBA W NPAKTUYECKOE NPUMEHEHUE: CHEKTPaJIbHBIM aHalu3
(cnexkTpockon), 1a3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI JIa3epa.

Habmonenne nuHeHyaThIX CIIEKTPOB U3IIyUEHUSI.

Jlazep.

Yuenuueckuu sxkcnepumenm, n1abopamopnule pabomoi

HabmroneHue nuHeiyaToro CekTpa.

Tema 3. Amommnoe a0po

OKCHEpUMEHThI,  JIOKa3bIBAIOIUE  CJIOXHOCTh  CTPOEHUA  sfpa. OTtkpbiTHE
panuoaktuBHOCTH. OnbITH Pezepdopaa 1o onpeneneHuto coctaBa paJuoakTUBHOTO U3ITyUeHHs.
Caoiicta anb(a-, 6eTa-, raMmMa-u3IydeHus. BinsHue paqnoakTUBHOCTH HA KHUBBIE OPTraHU3MBI.

OtkpeiTHe TpoTOHa W HelTpoHa. Hykiomnas mogmens sapa ['eiizenOepra—liBaneHko.
3apsn siapa. MaccoBoe unciio sapa. M3oromnsl.

Anbda-pacniaz. DIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacmai. ['amMmma-uznydeHue. 3aKOH
pPaanoaKTHBHOIO pacraja.

DHeprus CBA3M HYyKJIOHOB B sizipe. SnepHble cuibl. JledekT Macchl sapa.

Snepusle peakuuu. JleneHue U CUHTES SIED.

Anepusiii  peaktop. Tepmosnepubiii cuHTe3. [IpoOieMbl M TMEPCIEKTHBBI  SACPHOU
JHEPreTUKU. JKOJIOIMYECKHUE aCIIEKTHI IAEPHON SHEPTETUKH.

DOnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeToab1 HAOMIOACHUS U PETUCTPAIIUU STIEMEHTAPHBIX YaCTHII.

dynnaMeHTanpHbIE B3auMoieiicTBus. EquHCTBO (hrznyeckoit KapTHHBI MHpa.

TexHuuecKkrne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETpP, Kamepa BuiibcoHa,
SJIEPHBIIA peakTop, aToMHast 6omMoa.



Jlemoncmpayuu

Cu€TYrK HOHU3UPYIOIUX YACTHII.

Yuenuueckuu skcnepumenm, nabopamopmsie pabomuol
HccnenoBanue TpekoB 4acTHIL (11O TOTOBBIM (GOTOrpadusim).

Pa3nen 8. JjieMeHTBI aCTPOHOMMHU M aCTPOPU3MKH

Oranbel  pa3BUTUs  acTpoHoMuu. llpukiagHoe W MHMpPOBO33pEHYECKOE 3HAUYEHHE
ACTPOHOMHH.

Bup 38é3nH0r0 HeGa. Co3Be3nus, spKue 3BE3/bl, JIAHETHI, UX BUAUMOE JBHKEHHE.

Conneunas cucrema.

Connane. Comneunass akTUBHOCTh. Mctounuk sneprum ComHia w 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CIIEKTPaJbHBIA KJIACC — CBETUMOCTBY. 3BE3MBI
IJIaBHOM TI0CJIEIOBAaTEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3N TIJIaBHOM
MIOCJIEOBATENbHOCTA. BHyTpeHHee cTpoeHHMe 3BE34. COBpEMEHHBIE MPEACTABICHUS O
IIPOUCXOXKACHUN U 3Boonnu CoslHLA U 3BE311. DTallbl )KU3HU 3BE3I.

Muneunsiit [1yTs — Hama [Manaktuka. [Tonoxxenue u nmxenue Connna B ['anaktuke. Turbl
rajlakTvK. PannoranakTuky u kBazapbl. YEpHbIE ABIPHI B SAPAX FaJIaKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06na. PasOeranue ramaktuk. Teopust
Bonsiioro B3psiBa. PennkToBOE H3myyeHueE.

MacmrabHast cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo0iemMpl aCTpPOHOMUH.

Yuenuueckue naonooenus

HabmioneHus HeBOOPYKEHHBIM IJ1a30M C MCIIOJIB30BAaHUEM KOMIIBIOTEPHBIX HMPUIIOKEHUH
JUISL OTIPEJICIICHUS MTOJIOKEHHSI HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/MS
CeBepHOro nomyniapus U sipkue 3BE3/bl.

HabGmonenus B teneckon JIyHsl, mianer, Mnegsnoro Iytu.

O6o0maromniee MOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHMM B 3KOHOMHYECKOW, TEXHOJOTHUYECKOW, COIMAILHON |
TUYECKOW cdepax AeATEIbHOCTH 4YeJOBeKa, POJIb M MECTO (HU3MKM U aCTPOHOMHUHM B
COBPEMEHHOW HAay4YHOW KapTHHE MHpPA, pOJb (PUIUYECKOH Teopud B (HOPMHPOBAHUU
MPEICTaBICHUH 0 pU3HUECKOM KapTHHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B 00ILEM pAILY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUIN O IPUPOJIE.

MeknpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kilacce oOCyIIECTBISETCS C YYETOM
COJEpXKATEIbHBIX MEXKIIPEIMETHBIX CBsI3€ C KypcaMu MaTeMaTHKH, OWOJIOTMH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousmus, CBS3aHHbIE C M3YYEHHEM METOJIOB HAyYHOTO IMO3HAHMS:
SBJICHHE, HAY4YHBIH (akT, THIoTe3a, (pu3uyeckas BEeIWYHMHA, 3aKOH, TeOpHs, HaOroaeHue,
JKCIIEPUMEHT, MOJIEITUPOBAHUE, MOZEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpHUUECKUE (YHKLUHU: CHHYC,
KOCHUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPbI M HUX
MIPOEKIMM HAa OCHU KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTapHbIX (DYyHKIHH,
MIPU3HAKH 10100 TPEYTOJIBHUKOB, ONpeeNIeHHE TUIOIAAN UIOCKUX GUryp u oobéma te.

buonocus: snexkrpudeckue SBIEHUS B KUBOW NIpUpOJE, KojeOaTeabHbIE ABHKEHUS B
KUBOW TNPUPOJE, ONTUYECKUE SBICHHUS B XUBOW NPUPOJE, NAECUCTBHE paJuallid Ha JKUBBIC
OpraHU3MBI.



Xumusa: CTpOEHHME AaTOMOB M MOJIEKYJ, KPHUCTAUINYECKasi CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00pa30BaHUs KPUCTAITMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TIOMIOCA 3€MJIH, 3AJIEKH MArHUTHBIX Py, POTOCHEMKA 3€MHOM
IIOBEPXHOCTH, IPEJCKA3aHUE 3EMIIETPACECHUM.

Texnono2us: TUHUU DIIEKTPOIEpEIay, TEHEPATOP MIEPEMEHHOTO TOKA, 3JIEKTPOABUTATEIb,
WHAYKIMOHHAs Teuyb, pajap, pajguoONpuUEMHUK, TelleBU30p, aHTeHHa, TenedoH, CBY-neus,
MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®dusmka» Ha ypOBHE CPETHEro OO0IIero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYUTHh  JOCTHKCHHE  CICAYIONUX  JIMYHOCTHBIX,
METarnpeJIMETHBIX U MPEJIMETHBIX 00pa30BaTEbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIndHOCTHBIE PE3yJbTaThl OCBOEHHUS yueOHOro mpeamera «DPu3MKa» IAOHKHBI OTpaXkaThb
TOTOBHOCTh M CIIOCOOHOCTH O0YYaIOIIUXCSI PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3UIMCH JUYHOCTH, CHUCTEMOH IICHHOCTHBIX OpPWEHTAIMi, IO3UTHUBHBIX BHYTPCHHHX
yOeXKICHU, COOTBETCTBYIOUIMX TPAJAULMOHHBIM IEHHOCTAM POCCHICKOro  00IlecTBa,
pacuMpeHue KU3HECHHOTO OIBITa M OIbITa JEATEIIEHOCTH B MPOIECCE Peal3alliid OCHOBHBIX
HaIpaBJICHUH BOCTIMTATEIbHOMN IESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMS

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH  OOyYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 YJIeHa POCCUICKOro O0IIECTBa;

MPUHITHE TPATUIIMOHHBIX OO0IIEUYETOBEYECKUX TYMaHHUCTHYECKHX M JE€MOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIBHOCTh B HHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEIbHON OpraHU3allHH;

YMECHHE B3aMMOJICHCTBOBATh C COIUAIBHBIMA WHCTHTYTAMH B COOTBETCTBHU C UX
(GYHKIIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOW NEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTaHCKON MICHTUYHOCTH, MaTPHUOTU3MA;

IIEHHOCTHOE OTHOIICHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, JOCTHIKCHHSM POCCHUCKHIX
y4E€HBIX B 00J1aCTH (DU3UKHA U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAlMI0 M MPUHUMATh OCO3HAHHBIC PELICHUSI, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCIIE B ICITEILHOCTH YUEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

4) 3CTeTHYECKOr0 BOCIIMTAHNS :

ACTETHYECKOE OTHOIICHUE K MUPY, BKJIFOYAst ICTCTUKY HAYYHOT'O TBOPYECTBA, IPUCYIIETO
(buzmveckoit HayKe;

5) TpynoBOro BocnuTAHUS:

WHTEpEC K pa3IuYHbIM cdepaM Tpo(ecCHOHATBLHOW IEATSIIBHOCTH, B TOM YHUCIIC
CBS3aHHBIM C (U3MKOW W TEXHHUKOW, YMEHHE COBEpINAThb OCO3HAHHBIA BBHIOOp Oymymiel
npodeccun U peanr30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHHIO B 00JacTH (pU3MKM Ha
MPOTSKEHUH BCEH KU3HU;

6) 3K0JIOrNYeCKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIBTYpbl, OCO3HAaHUE TJ00aJbHOrO Xapakrepa
IKOJIOTHUECKHUX MPOOIIeMm;



IJIAHUPOBAHUE M OCYILIECTBJICHUE JCHCTBHI B OKpY’KarOUIEHd Cpele Ha OCHOBE 3HAHMS
LIEeJIEW YCTOMYMBOrO Pa3BUTHUs YEJIOBEUECTBA;

pacliMpeHue OmNbITa ACATEIBHOCTH SKOJOTMYECKOW HAMpaBICHHOCTH Ha OCHOBE
MMEIOIINXCSI 3HAHUM 110 PU3HKE;

7) IEHHOCTH HAYYHOTO TO3HAHMSI:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHUs (PU3HMUECKON HAYKH;

OCO3HAaHHE IICHHOCTH HAYYHOU NEATEIHbHOCTH, TOTOBHOCTH B TpOIlecCe U3YUYeHUs (PU3UKU
OCYIIECTBIATh MPOECKTHYIO M UCCIEA0BATEIBCKYIO NEATEIIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble JorHYecKue IeiCTBUA:

CaMOCTOSITENIbHO (POPMYJIMpOBaTh U aKTyallM3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIPENIEeTISATh LEH IeSITeIbHOCTH, 33]1aBaTh apaMeTPhl U KPUTEPUHU UX JOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCCMaTPUBAEMBbIX (PM3UUYECKUX SIBICHUSAX;

paspabaTbIBaTh IUIAH PEUICHHs TPOOIEMBI ¢ YIETOM aHAIH3a UMEIONINXCS MaTepUAIbHBIX
Y HEMaTepHUaJbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBATh COOTBETCTBHUE PE3YyJIbTATOB LEISM,
OLICHUBATh PUCKHU MOCJIEICTBUI IESITEIILHOCTH;

KOOPJAMHHUPOBATh W BBINONHATH PAbOTy B YCIOBHSIX peajbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble HccienoBaTebCcKUue NeHCTBUA .

BIIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMH TMOHITHSIMH U METOJaMHU (U3NUIECKOM
HayKH;

BJIaJIETh HaBbIKAMHU Y4eOHO-HCCIIEOBATEILCKON U MPOEKTHON JAESITENbHOCTH B 00JACTH
(hU3HUKHN, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUs 3a7a4
(hU3UYIECKOTO COoepIKAHUS, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHUS;

BJIAJETh BHUJIAMH JESATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 UHTEPHPETALNH,
MpeoOpa3oBaHUI0 W TMPUMECHCHHIO B PA3UYHBIX YYEOHBIX CHUTyalusiX, B TOM YHCJIE TIpU
CO3/IJaHUU yYEOHBIX MPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITh [IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3aJady, BbIIBUTATh
TUTIOTEe3y €€ pelIeHHs, HaXOJuUTh apryMEHThI ISl J0Ka3aTelIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh NapaMETPbl U KPUTEPUH PELICHUS;

aHAJM3UPOBATh IMIOJYYEHHbIE B XOJ€ pEUICHUS 3aJaud pe3yJbTaThl, KPUTHUYECKHU
OIICHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHSIX;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 33Ja4yd B 0Opa30BaTEIbHOU NEATENbHOCTH, B
TOM YUCJIC TIPH U3YUYCHUH (PU3UKU;

JaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MIEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00J1aCTh KU3HEACSITEIbHOCTH;

yMETbh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIEC WJIEH, IIPEJIaraTh OPUTrHHAIBHBIE TOAXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33724, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.



PabGora ¢ undpopmaunmeii:

BJIAJIETh HaBBIKAMU IOJIy4eHUs] UHPOpPMALUN (HU3NIECKOTO COIEpKaHUS U3 WCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYIIECTBIISTh IIOMCK, AaHallM3, CHCTEMATH3alHI0 M
MHTEPIIPETaNIo MHYOPMALINU Pa3InYHBIX BUAOB U ()OPM IPEACTaBICHHS;

OLIEHUBATh JJOCTOBEPHOCTH UH(OPMAIIHH;

WCTIOJB30BaTh CPEACTBA HMH()DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEUICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3allMOHHBIX 3a/a4 C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30IMaCHOCTH, TUTUEHBI, PeCypcocOepeKeHus], IPABOBBIX U
3THUYECKUX HOPM, HOPM HUH(OPMALIMOHHOW O€3011aCHOCTH;

CO3[aBaTh TEKCTHl (DU3UYECKOTO COJEpXKaHUS B pas3IM4HbIX (opmarax ¢ yd€rom
Ha3HA4YeHUS WHPOpPMAIMM W LEJIEeBOM ayIWTOpWH, BBHIOMpAs ONTUMAIBHYIO (opMy
IpEeACTaBICHHS ¥ BU3yaN3alllH.

KomMMyHMKaTHUBHbBIE YHUBEPCAJIbHbIE YUeOHbIE HeiCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOoKaX (DU3UKHU U BO BHEYPOUHOU JEATEIHHOCTH;

pacrno3HaBaTh MPEATOCHUTKA KOHMIUKTHBIX CUTYaIlUil U CMATYATh KOH()IUKTHL;

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIB30BAHUEM S3bIKOBBIX
CPEICTB;

TMOHUMATh W UCIOJIb30BATh IPEUMYIIIECTBA KOMAHIHOW W MHIUBUIYaJIbHON paOOTHI;

BbIOMpaTh TEMATUKYy M METOAbl COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX UHTEPECOB U
BO3MOXKHOCTEH KaXXKI0I'0 WICHA KOJJICKTHBA;

MPUHUMATh 1E€JIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBATH W KOOPIAWHUPOBATH
JEUCTBUSA M0 €€ NOCTMIKEHMIO: COCTAaBIAATH IUIAH JCHUCTBUM, PaCIpelesiATh POJM € YUETOM
MHEHUH YYaCTHHKOB, 00CYKIIaTh pe3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KKIOTO YYaCTHHKA KOMAHJbI B OOIIHMI pe3yiabTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

NpeJaraT HOBBIE IPOEKTHI, OLIEHWBATh WAEU C MO3WULMH HOBU3HBI, OPUTHMHAJIBLHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYaLHsX,
MPOSIBJISITH TBOPUYECTBO M BOOOpaKeHHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE J1eiicTBUS
Camoopranu3anus:
CaMOCTOSITEIIEHO OCYIIECTBIISITh MO3HABATEIIBHYIO IESATCIBHOCTh B 00JacTH (PU3UKU U
aCTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTABUTH U (POPMYJIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJIbBHO COCTABJISITh IUIAH PEIICHUs PAcYE€THBIX M KauyeCTBEHHBIX 3aad, IUIaH
BBIMIOJTHCHHUST TIPAKTUYECKOW pPabOTBl ¢ Y4ETOM UMEIONIMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEINOYTECHHII;
JIaBaTh OLIEHKY HOBBIM CUTYalIUsIM;
pacHImpsATh paMKH Y4€OHOTO MPEAMETa HAa OCHOBE JIMIHBIX MTPEATIOYTCHU;
JienaTh OCO3HAHHBIM BBHIOOP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCThH 3a
pelieHue;
OIICHUBATH TPUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYAMLIUA B 00NACTH (PU3UKH,
MOCTOSIHHO TOBBIMIATH CBOW 00pa30BATENIBHBIN U KYJIBTYPHBINA YPOBCHbD.
CaMOKOHTPOJIb, IMOLMOHATbHBIN HHTEJLICKT:



JTaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIaJIETh HABBIKAMU [103HABATEIbHON pedIeKCUN KaK OCO3HAHHUS COBEPIIAEMbIX AEHCTBUN
Y MBICTUTENIbHBIX MPOLECCOB, X PE3YJIHTATOB U OCHOBAHUI;

UCIOJIb30BATh MPUEMBI pe(IIeKCUHN ISl OLECHKH CUTYallMH, BEIOOpA BEPHOTO PELICHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS MO0 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IIPU aHATHU3E Pe3yIbTaTOB ACSTEIbHOCTH;

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEJAOCTAaTKU U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yIbTaTOB AESITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIHUOKH.

B mporecce 1ocTHKEHUS THYHOCTHBIX PE3YJIHTATOB OCBOCHHS MTPOrpaMMBbI IO (PU3UKE /ISt
YPOBHSI CpeHEero 00IIero o0pa3oBaHus Yy O0ydYarOIUXCsS COBEPUICHCTBYETCS SMOIMOHATbHBIN
MHTEJUICKT, MPEATNOJIAraloni c(hOpMUPOBAHHOCTb!

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIIBHOE COCTOSIHUE,
BUJIETh HAIIPABJICHUS Pa3BUTHsI COOCTBEHHOW AMOIIMOHAIBHOM cepbl, ObITh YBEpEHHBIM B ce0e€;

caMOperyJIMpoBaHus, BKJIIOUYAIOLLETO CaMOKOHTpOIJIb, yMEHHE IIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K 3MOLMOHAIBHBIM
W3MEHEHUSAM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTHKEHHUIO L€ U YCIEXY,
ONTHMU3M, UHUIIUATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/IS U3 CBOUX BO3MOYKHOCTEH;

SMIMATUH, BKIIOYAIONIEH CIMOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHUE APYTHUX,
YUUTBIBATh €r0 MPHU OCYIECTBICHUN OOLIEHUS], CTIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOLINX CIIOCOOHOCTH BHICTPAWBATh OTHOILEHUS C APYTUMU
JIO/IbMU, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peiiaTh KOH(MIUKTEHI.

HPEAMETHBIE PE3YJIBTATBI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0A30BOM YPOBHE JIOJIKHBI
OoTpakaTb C(HOPMHUPOBAHHOCTD Y OOYJAFOIINXCSI YMECHHM:

JIEMOHCTPUPOBATh HA MpUMeEpax poyib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KApTHHBI MHUpA, B Pa3BUTHM COBPEMEHHON TEXHHKH M TE€XHOJIOIMH, B NPAKTHYECKOU
NEeSTEIbHOCTH JIIOAEH;

YUUTBIBATh TPAHMUIBI NPUMEHEHUS H3YyYCHHBIX (DU3MUYECKUX MOJENeH: MaTepualibHas
TOYKa, MHEpLHaJbHas cucTeMa OTC4éra, aOCOJIIOTHO TBEPIOE TEJIO, MAEAIbHBIM ras, MoJeNIn
CTPOEHMS Ta30B, )KMJIKOCTEH M TBEPABIX TEJ, TOUEYHBIN DJIEKTPUUECKUN 3aps] NpU PELIEHUU
(u3nUecKux 3a1a4;

pacro3HaBaTh (U3MYECKUE SBIEHUS (IIPOLIECCH) M OOBSACHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KUHETUUECKONM TEOPUM CTPOEHHUS BELIECTBA U DJIEKTPOJMHAMUKU:
paBHOMEPHOE M PABHOYCKOPEHHOE NPSMOJIMHEHHOE IBM)KEHHE, CBOOOJHOE TMAJCHUE Tel,
JBIDKEHUE 110 OKPYXHOCTHM, HHEpLMs, B3auMmonenctBue Tten, auddysus, OpoyHOBCKoe
JIBIDKEHUE, CTPOCHHUE >KUJAKOCTeH M TBEPIBIX Tel, U3MEHEHHe o0bEMa Tell NpU HarpeBaHUH
(oxytaXkaeHun), TEMJI0BOE paBHOBECHE, HCIIapeHHe, KOHACHCAllUs, TUIaBlICHUE, KpUCTAJIN3aIus,
KUIIEHUE, BIAKHOCTh BO3/yXa, MOBBIIIEHUE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPBITOM
cocyZie, CBs3b MEXIy IapamMeTpaMd COCTOSIHMS ra3a B H30Mpoleccax, 3JEKTpU3alus Ted,
B3aMMOJICHCTBHE 3apsJIOB;



OTHMCHIBATh MEXAHWYECKOE IBIKCHUE, HMCIIOJIb3ysl (PU3HUECKHE BEIUYMHBI: KOOPJIWHATA,
MyTh, MEpPEMEIlEeHNEe, CKOPOCTh, YCKOPEHHE, Macca Tella, CUiIa, UMITYJIbC Tela, KHHETUYeCcKas
JHEpPrus, MOTCHIMAJIbHAS JHEPrHsi, MeXaHW4eckas paboTa, MeXaHWYecKas MOIIHOCTH, TPH
OTMHMCAaHUU TPABWIBHO TPAKTOBaTh (PU3MUECKUH CMBICT HCIOJIB3YEMBIX BEIWYUH, HX
0003HAYECHHSI U €IUHUIIBI, HAXOJUTH (POPMYIII, CBSA3BIBAIOIINE TAHHYIO (PH3UYECKYIO0 BEITHUUHY
C IPyTUMU BEIMYUHAMU;

OMKCHIBATh M3yYEHHBIC TEIUIOBBIC CBOMCTBA TEN W TEIUIOBBIC SBIICHUS, HCIOJbB3Ys
(¢u3nueckre BEIWYHMHBL: JaBICHHE Ta3a, TeMIepaTypa, CpeaHss KUHETHYeCKas DSHEprus
Xa0THYECKOTO JIBIKCHHUS MOJICKYJI, CPEIHEKBaJIpaTHYHAs CKOPOCTh MOJICKYJ, KOJHUYECTBO
TEIUIOThI, BHYTPEHHSASI dHEprusi, padora raza, kod)(UIMEHT MOJe3HOro IEHCTBUS TEIJIOBOTO
JIBUTATEIIS; TIPH ONMUCAHUH MPABUIHLHO TPAKTOBATH (DU3MUECKHIA CMBICI UCITOJIb3YEMBIX BEJIHUHWH,
Ux OOO3HAUYCHHMA W EIWHUIIBI, HAXOAUTh (OPMYJBI, CBS3bIBAIOIINE JAaHHYI (HU3HIECKYIO
BCIIUYHHY C APYTMMHU BCIUYUHAM,

OIHMCHIBATh M3YYCHHBIC JJICKTPUYCCKUE CBOWCTBA BEIIECTBA WM JJICKTPUYCCKHUE SBICHUS
(portecchl), UCTIONMB3YsT (PU3NYECKHUE BEIMYMHBI: DJIEKTPUUYSCKHUHN 3apsi, dJIEKTPUUYECKOE IToJIe,
HampsDKEHHOCTh  TIOJISl, TOTEHIMAN, Pa3HOCTh MOTEHIMANOB; TPU OIWCAHUU MPABUIBHO
TPAKTOBAaTh (DU3WUYECKHA CMBICI HCIIOJIb3YEMbIX BEIUYHH, WX OOO3HAUCHUS W CIMHHIIB;
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3NYCCKYIO BEJIMUYNHY C IPYTUMH BEIIMYNHAMU,

AHATM3UPOBATh (PU3UYCCKUE TMPOIECCHl M SBIICHUS, UCTOIB3YS (U3NYCCKUE 3aKOHBI U
MIPUHIUIIBL: 3aKOH BceMupHoro TaroteHus, |, Il u Il 3akonsr HproTOHA, 3aK0H coXpaHEeHHS
MEXaHHYECKOW DHEPTHHU, 3aKOH COXPaHEHUS MUMITYJIbCa, MPUHIIUI CYTIEPIO3UIINH CHJI, TTPHHIIUIL
paBHOTIPABUS WHEPIHATLHBIX CHCTEM OTCYETA, MOJIEKYISIPHO-KHHETHYECKYIO TCOPHIO CTPOCHHUS
BCIIIECTBA, T'a30BbIC 3aKOHBI, CBSI3b CpeAHEH KUHETUYECKOW HSHEPrud TEIJIOBOTO JIBHIKCHHUS
MOJIEKYJ ¢ aOCONIFOTHOM TeMIepaTypoi, MEpBbI 3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHUs
INEKTPUYECKOTO 3apsiyia, 3akoH KyioHa, MpU 3TOM pa3ivndaTh CIOBECHYIO (DOPMYIHUPOBKY
3aK0HA, €r0 MaTEMaTUYECKOE BBIPAKEHHE U YCJIOBHSI (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC IIPUHIIHUIIBI ACHCTBHS MAIlIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pasIuvaTh yCIOBUS MX O€30ITACHOTO MCIIOIB30BAHMS B IIOBCEAHEBHOM KHI3HU;

BBHITIOJIHATh JKCIEPUMEHTBI 110 KCCJICIOBAHUIO (U3MYECKUX SIBICHUH M IPOIECCOB C
WCTIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX H3MEpPEHUH, TMpu 3TOM  (POpMYITUPOBATH
npobieMy/3ajady ¥ THIOTE3y y4eOHOTO DJKCIIEpUMEHTa, CcoOupaTh YCTAaHOBKY U3
MIPETI0KEHHOTO 000PYI0BaHMSI, IPOBOJIUTH OMBIT H (POPMYITUPOBATH BHIBOIHI,

OCYIICCTBIISATh TIPSIMBIE W KOCBEHHBIC W3MEPCHHS (DH3MUSCKUX BEIMYUH, TPH ITOM
BBIOMPATh ONTHUMAJBHBIA CIOCO0 HM3MEPEHHS W HCIIOJIB30BAaTh H3BECTHBIE METOJBI OIICHKHU
MIOTIPEIIHOCTEN U3MEPEHU;

WCCIICIOBAaTh 3aBHCHUMOCTH MEXIYy (QU3HYSCKUMH BEIUYMHAMU C HCIIOJIb30BAHHEM
NPSIMBIX HW3MEPEHMH, TPU OSTOM KOHCTPYHUPOBATh YCTAHOBKY, (HUKCHUPOBATh PE3yIbTaThl
MOJTy9eHHOM 3aBUCUMOCTH (PU3WYECKUX BEIIMYMH B BUJE TAOIUI U TpadUKOB, JIENaTh BBHIBOJIBI
10 pe3yJIbTaTaM UCCIICOBAHUS;

coOmrofaTh mpaBwiIa 0€30MacHOro TpyAa MPU TMPOBEACHHM HCCIEIOBAHUN B paMKax
y4e0HOTO JKCICPUMEHTa, YYCOHO-HCCICIOBATEIIBCKOW W TIPOSKTHOW  JIEATCIIBHOCTH C
WCIIOI30BaHUEM M3MEPUTEBHBIX YCTPOMCTB U JIA0OPATOPHOTO 000PYIOBAHUS;

pemiath pacu€THbIE 3aJayd C SBHO 3aJaHHON (DU3MYECKON MOJENbI0, HCIOJIb3YS
(u3ryeckre 3aKOHBI M IPUHIIMITEI, HA OCHOBE aHaJIKM3a YCJIOBHUS 3a7aud BBIOUPATh (PU3NUICCKYIO
MOJIENTb, BBIICIATh (PU3HUECKUE BEIWYUHBI M (HOPMYJIbI, HEOOXOAMMBIC IJisi €€ peIIeHHUS,
MIPOBOAMTH PACUEThI U OIICHUBATH PEAIbHOCTH IMOTYYCHHOTO 3HAUCHUS (PU3NUYECKON BEJTMUMHBI,



pelaTh KauyecTBEHHBbIE 3aJaud: BBICTPAMBATH JIOTMYECKH HENPOTUBOPEUMBYIO ILIETIOUKY
paccykIeHH ¢ ONOopoi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

WCIOJB30BAaTh TMPH pPEHICHHHM YYEeOHBIX 3aJad COBPEMEHHBIE HH()OpMAIMOHHBIE
TEXHOJIOTUM [yl IOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETALMU U TNPEACTaBICHUS y4eOHOU U
HAYYHO-TIONYJISIPHOM MH(OpPMAaLKK, MOJYyYEeHHOH W3 pPAa3NUYHbIX HCTOYHUKOB, KPHUTHYECKH
aHAJIM3UPOBATH MOTy4aeMyto HHOpMaIHIo;

IIPUBOIUTH NPUMEPBI BKJIAJla POCCUHCKUX U 3apyO€KHBIX YUYEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, O0OBSICHEHHUE MPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETHUYECKUE 3HAHMUA 10 (QU3UKE B TOBCEAHEBHOW KHU3HU IS
obecrieueHHs 6€30MaCHOCTH ITPU OOPALLEHUH C TPUOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMMU, JJIs
COXpaHEHHUs 3/10pOBbsl U COOIIOACHHS HOPM IKOJIOTUUECKOTO MOBEJCHUS B OKPY KaIOLIEH Cpee;

paboTaTh B IpymIle C BHIIOIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh paboOTy
IPYNIbl, pPalMOHAIBHO paclpeneiiarh OOf3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJApPTHBIX CUTYyalMsIX, aJeKBaTHO OLIEHMBATh BKJIAJ Ka)/Or0 U3 yYaCTHUKOB TPYMIBI B
peleHre paccMaTpruBaeMon IpoOIeMBI.

K xonmy oOydenus B 11 kjacce mpeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaxxaTb C(HOPMHUPOBAHHOCTH Y O0OYHYaIOIIUXCSI YMEHUM:

JIEMOHCTPUPOBATh HA MpPUMEpPaxX poyib U MecTO (GU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOM KApTHUHBI MHUPA, B Pa3BUTHM COBPEMEHHOM TEXHHMKH U TE€XHOJIOIMH, B IPAKTHUYECKOU
NeSTeIbHOCTH JII0/IeH, LIEJIOCTHOCTh U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOJIeNIel: TOYEeUHBIN
ANEKTPUYECKUN 3apsij, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SAEpHas MOJAEIb aToMa,
HYKJIOHHAs1 MOJI€JIb aTOMHOI'O si/ipa IIpH pelieHUH GU3NYECKUX 3a/1a4;

pacno3HaBaTh (hu3MYecKHe SBICHUS (TPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKHN M KBAaHTOBOM (DM3UKH: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOe, MarHuTHOE JAEWCTBUS TOKA, B3aUMOJEHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKIMS, AEHCTBME MAarHUTHOTO IIOJII Ha IPOBOJHUK C TOKOM U JBIXKYLIUICS 3apdn,
AJIEKTPOMAarHUTHBIE KOJIeOaHUSI M BOJIHBI, MPSIMOJIMHENHOE pacIpOCTpPaHEHUE CBETa, OTPAKEHUE,
IpeaoMiIeHue, HHTepdepeHuus, Auppakuus M MOJAApU3aLUs CBeTa, JUCIEpCUsl CBeTa,
dotoanexTpudeckuit 3pdexT (hororddekr), cBeToBOE AaBIICHNE, BOSHUKHOBEHHE JINHEHYATOTO
CIIEKTpa aTOMa BOJIOPO/Ia, ECTECTBEHHAs! U UICKYCCTBEHHAsl PaJUOAKTUBHOCTH;

OIMCHIBATh M3YYEHHBIC CBOMCTBA BEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUYECKYIO NPOBOJUMOCTD PA3JIMYHBIX CPENl) U DJIEKTPOMATHUTHBIE SIBIECHUS (TIPOLIECCHI),
UCHONb3yd (U3NYECKHE BEIWYMHBL: JJIEKTPUUYECKUI 3apsja, cuila TOKa, JJIEKTPUUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IIOTEHIIMAJIOB, JIEKTPOABIKYIIAs CUIIA,
pabora TOKa, MHAYKIMS MarHUTHOrO mojs, cuia Amnepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHsl 3JIEKTPHYECKOr0 M MAarHUTHOTO MOJeH, MepuoJ M 4YacToTa KosneGaHWi B
Kosie0aTeTbHOM KOHTYpE, 3apsii M CHJla TOKa B MPOIecCe TapMOHUYECKHUX AJIEKTPOMAarHUTHBIX
Kosie0aHui, (POKyCHOE PpacCTOSHHME M ONTHYECKas CUia JIMH3blL, NPU OINUCAHHUU IIPABUIBHO
TPaKTOBaTh (PU3UYECKHH CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX O003HAUYEHUS M EIUHHUIIBL,
YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOINE JAHHYIO (PU3MUECKYIO BEJTMUUHY C IPYTUMH BETMINHAMH,

ONUCHIBATh H3YyYEHHBbIC KBAHTOBBIC SIBJIEHUS U MPOLECCHI, HCHONb3Yysd (QU3NUECKUE
BEJIMYMHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, DHEPIus U
UMITyJIbC (OTOHA, IMEpUOJ MOJypaclana, IHEPrus CBSI3M ATOMHBIX SIep, IpU OMNHMCAHUU
MIPAaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI MCIOJIB3YEMBIX BEJIMYMH, UX OOO3HAUYEHUS U



€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBS3bIBAIOLINE IAHHYI (PU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHNUE (PU3UUECKOI BETMUUHBI;

aHATM3UPOBATh (DU3MUYECKHE MPOIECCHl W SIBICHUS, UCHONB3YsS (DU3MYECKHE 3aKOHBI H
OpUHUMUNBL  3akoH OMa, 3aKOHbI IIOCJIEJOBATEIIBHOTO W IAapajyIeIbHOTO  COECIUHEHMS
MPOBOJHUKOB, 3akoH Jlxoyns—JleHa, 3akOH DSJIEKTPOMAarHUTHOM MHAYKLUUH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAaHEHHs CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI IMPEIIOMIICHHUS
CBeTa, ypaBHeHMe OMHITeHHa U1 (oTorddexra, 3aKOH COXPAHEHUs] SHEPruM, 3aKOH
COXpaHEHHMs HWMIYJbCa, 3aKOH COXPAHEHHs JJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 YHCHa, MocTynathl bopa, 3aKOH paJMOaKTUBHOrO pacmaja, MpH 3TOM pa3inyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE€ BbIPR)KEHUE U YCJIOBUS (TpaHMLIbI,
00JacTH) IPUMEHUMOCTH;

OIpeNIeNATh HalpaBI€HUE BEKTOPA MHAYKIMU MAarHUTHOTO IOJIA MPOBOJHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHua;

CTPOUTH U OMMCHIBATh N300pakeHHE, CO3/1aBaEMOE TUIOCKUM 3€pKajoM, TOHKOM JINH30M;

BBINOJIHATh HKCHEPUMEHTHI O HCCIEAOBAHUIO (PU3MUECKUX SBICHUH M TPOLECCOB C
UCIOJB30BAHUEM TMpPSIMBIX M  KOCBEHHBIX HW3MEPEHHUH: TMpH 3TOM  (HOpMyIHpOBAThH
npobneMy/3ajayy ¥ THMIOTE3y y4eOHOTO OJKCIIEpUMEHTa, CcoOupaTh YCTAaHOBKY U3
MIPEI0KEHHOT0 000pY/JOBaHUs, IPOBOAUTH ONBIT U (POPMYIMPOBATH BBIBOABI;

OCYILECTBIIATh MPSIMBIE W KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIWYHH, INPH ITOM
BBIOMpPATh ONTUMAJbHBIM CHOCOO M3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOJbl OLEHKHU
MOrPELTHOCTEN U3MEPEHNUN;

WCCIIEZIOBATh 3aBUCHMOCTH (PU3UUYECKHUX BEIMYHH C MCIIOJIb30BAaHUEM MPSIMBIX W3MEPEHUIL:
IIPY 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATh PE3YJIbTAThI MOJYYEHHON 3aBUCHUMOCTHU
¢u3nYecKUx BENUYMH B BHAE TaOmuIl W TpauKoB, JAeiaTh BBIBOABI IO pe3ylbTaTaM
HCCIEeI0OBaHUS;

cobmoaaTh IMpaBuia 0€30MacHOro TpyJAa NpU MPOBEACHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCIIEPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM UM  TMPOEKTHOW JEATeNIbHOCTH C
HCIIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYIOBAHMS;

pemaTh pacuéTHbIE 3aJayd C SBHO 3aJaHHOM (U3MUECKOM MOJeNblo, HCHOJIb3Ys
¢u3nveckre 3aKOHbI U MPHUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJla4d BHIOMPATh (PU3UIECKYIO
MOJIeNb, BBIAENATh (U3NYECKHE BEIMYMHBI M (QOPMYJbI, HEOOXOAMMBIE Ul €€ pEelIeHMS,
MIPOBOJUTH PACUETHI M OLIEHUBATh PEAIbHOCTH MOJIyYEHHOT0 3HAYeHUS (PU3UUECKOM BEIIUYHHBI,

pemaTh KauyeCTBEHHBIC 3aJadud: BBICTPAMBATH JIOTHYECKH HETPOTHBOPEYMBYIO IICTIOUKY
paccykJIeHHI ¢ Onopoii Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3MUECKUE SIBICHMS;

UCIOJb30BaTh IPH pPEUICHHHM Y4YEeOHBIX 3aJady COBPEMEHHBIEe HH()OPMALOHHBIE
TEXHOJIOTUH JUIS TIOWCKA, CTPYKTYPHUPOBAHMS, MHTEPIIPETAMN W TIPEICTABICHUS Y4eOHOU H
HAy4YHO-TIONYJISIPHOM HMH(pOpMAaLMHU, IMOJYyYEHHONH W3 pPAa3lIMYHbIX HCTOYHUKOB, KPHUTHYECKH
aHaAJTU3UPOBATh MOJyYaeMylo HHPOPMALIHUIO;

OOBSICHATH IPUHLMIIBI IEHCTBUS MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3anyaTh
yCIIOBHA UX 0€30MacHOT0 MCIIOJIb30BaHMs B IOBCEAHEBHOM KHU3HH;

MPUBOJIUTH TPUMEPHI BKJIA/la POCCUHCKUX M 3apyO€KHBIX YYEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHUE NTPOLIECCOB OKPYIKAIOILEr0 MUPa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIOJb30BAaTh TEOPETHUECKUE 3HAHWSA N0 (HU3UKE B TIIOBCEJHEBHOW JKU3HU JJIS
oOecrieyeHus 0€30aCHOCTH MpU OOpaIlleHUH ¢ IPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU, ISt
COXpPaHEHMs 3I0pOBbsl U COOJIIOJICHHUSI HOPM KOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;



paboTaTh B IpyMIIE C BHITOJHEHUEM PA3JIMYHBIX COLUATBHBIX POJIEH, MIIaHUPOBATh paboTy
TPyNObl, palMOHATBHO pACHpPENessiTh OOS3aHHOCTH U IJIAHUPOBATh JACSATENLHOCTH B
HECTaHJApPTHBIX CHUTYyalUsIX, aJ€KBAaTHO OLICHMBATh BKJIAJ Ka)/J0I0 M3 YYaCTHUKOB TPYyMNIbI B
pelIeHne paccMaTpUBAEMOM MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Kontpouabnbie | IIpakTnueckue (1upp )
NMPOrpamMMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Paznen 1. PUSUKA U METO/JbI HAYYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTIO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.2 7
Huramika https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2.3 6 1 1
3aKOHBI COXpaHEHUSI B MEXaHUKE httos://m.edsoo.ru/7fA1bf72
Hroro no pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubmmorexa [IOK

®a3oBbIE Mepexoabl

https://m.edsoo.ru/7f41bf72
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Uroro no pazgeny

Paznen 4. DJJIEKTPOAUHAMUKA

24

bubmuorexa [JOK
41 IICKTPOCTATHKA 10 https://m.edsoo0.ru/7f41bf72
4 [TocTostHHBIN 2neKTpUYeCKUd TOK. TOKHM B 12 bubmmoreka [JOK
' Pa3IMYHBIX Cpelax https://m.edso00.ru/7f41bf72
Wroro no pazneny 22
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KJIACC

KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Kourpoabubie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoTbI
pecypcsbl
Paznen 1. 9JIEKTPOAUHAMUKA
11 MarunuTHoe noje. DIeKTpOMarHuTHast 11 1 3 bubmuotexa [IOK
' UHIYKIUS https://m.edso0.ru/7f41c97c
Hroro no pazueny 11
Pa3nen 2. KOJIEBAHUSI U BOJTHbBI
21 MexaHu4eCKHUE U JIEKTPOMArHUTHbHIE 9 1 bubnuotexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
MexaHWYEeCKHE U PJIEKTPOMArHUTHBIE bubnmorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.3 O 10 3
frrmka https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crieIIUaIbHOU TEOPUH 4 1 bubnuoreka [IOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmuorexa [JOK
4.1 i 6
MICMEHTHI KBARTOBOI OIITHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atoma 4 bu6nuoreka [JOK



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE AP0

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

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

Hroro o pasgeny

15

Pasnea S. JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKU

5.1 DneMEeHTBl aCTPOHOMHUHU U aCTPOPU3UKU 7 E;IESZI;T:(;{si?g/I; £41c97c
Hroro no pazneny 7
Paznesn 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 Ob6o0mraromiee TOBTOPEHHE 4 E;I[?;;Ir(r)f:;si?r?}é £41097c
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KJIACC
KosmnuectBo yacos JJIeKTPOHHBbIE HH(POBHIE
Ne Jlata P ungp
Tema ypoka oOpa3oBaTe/ibHbIE
n/m Becero | K/P | JI/P  u3yueHus
pecypchl
1 O®uszuka — Hayka o npuponxe. Hayunesle MeTOIBI 1 bubnuoreka [IOK
[I03HAHUs OKPY’KAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u Mecto ¢uzuku B GOpMUPOBAaHUH COBPEMEHHOM
2 HAay4YHOU KapTHUHBI MHupa B MPaKTUYECKOMN 1 bubmorexa [TOK
Y P . ba, P https://m.edsoo.ru/ff0c33e6
JIeATEIIbHOCTH JIF0/IeH
Mexanuueckoe JBUYKEHUE. OTHOCHUTENBHOCTh
3 MeXaHn4yeckoro aBwxkeHus. llepemenienne, ckopocTh 1 bubmmorexa LOK
A + LiepeMelt ’ P ’ https://m.edsoo.ru/ff0c3508
yCKOpEeHHe
4 PaBHoMepHOE NPAMOIHMHENHOE ABIKCHUE 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JBHKCHUE 1 Bubmmorera [IOK
yeKop p s https://m.edsoo.ru/ff0c372e
but6mmoreka [IOK
6 CBoOoaHoe magenue. Y cKopeHue cBOOOHOTO MaaeHUs 1
A s P A A https://m.edsoo.ru/ff0c39cc
y KpuBonuneiinoe asuxenue. J[BuxkeHue maTepHalbHON 1 bubnuotexa [JOK
TOYKH MO OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Ipuntun otHocutensHOoCTH [ammnes. MHepumanbHbIe bu6mmoreka [IOK
8 . 1
cuctemsl orcuera. [lepBriil 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. llpuHumn cyneprno3uuuu CHil. 1 bu6nuoreka [IOK
Bropoii 3akoH Hbr0TOHA 17151 MaTepraibHOU TOUKU https://m.edsoo.ru/ff0c3be8
but6mmoreka [IOK
10 Tpetnii 3akoH Hpr0TOHA 1151 MaTEpUATIbHBIX TOYEK 1
P A P https://m.edsoo.ru/ff0c3be8
11 3akoH BceMupHoro taroreHus. Cuna tsoxectu. Ilepsas | 1 bubmuorexa LIOK
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KOCMHUYECCKass CKOPOCTb

https://m.edsoo.ru/ff0c3d00

bu6moreka [JOK

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
yipy Y https://m.edsoo.ru/ff0c3e18
Cuna  tpenus. Koapounuent  tpenus. Cuna
13 COTIPOTUBIICHUS TPHU JIBIKEHUU Teja B KHUJIKOCTU WU bubmmorexa LOK
P P https://m.eds00.ru/ff0c3f76
rase
[ToctymatensHoe W BpallaTeNbHOE  JBH)KEHHE
N bubmuorexa [JOK
14 abcomoTHO TBEpHOro Tenma. MomeHT cuibl. [lnedo
. https://m.edsoo.ru/ff0c41a6
CWJIBL. Y CJIOBHSI paBHOBECHS TBEPOTO Tea
Nmmnyinbe MaTepHaIbHOMN TOYKH, CHUCTEMBI
15 MaTepuajbHBIX TOUeK. Mmmynbc  cuiibl.  3aKoH bubnmorexa [IOK
P i Y ) https://m.edsoo.ru/ff0c43d6
COXpaHEeHHs UMIyJIbca. PeakTMBHOE BUKEHUE
PabGora u momHocTh cuibl. Kunetuueckass sHeprus
o but6mmoreka [IOK
16 MarepuaibHO Touku. Teopema 00 H3MEHEHUH
N https://m.edso0.ru/ff0c4502
KUHETHYECKOW YHEPTUN
[TorennmanbHas oHeprus. [loTeHimanpHast SHEPrust
17 npyro aegopmMupoBaHHOW TpyxuHbL. [loTeHnManpHas Bubmorexa ITOK
yrpy PP by ' https://m.edsoo.ru/ff0c461a
SHEprus Tena BOJIM3H MOBEPXHOCTU 3eMITU
[ToreHnmanbHple ¥ HEMOTCHUUAIbHBIE CHIBL. CBs3b
18 paboThl  HEMOTEHLHMAJIbHBIX CHJI C HM3MEHEHHEM bu6muorexa [IOK
MEXaHUYECKOM  DHEPrUUM  CHCTEMBl  Tel.  3aKOH https://m.edsoo.ru/ff0c478¢c
COXPaHEHUS MEXaHUUECKOW YHEPTHH
Jlaboparopnast paborta «HccnemoBanue cBsI3M pabOTHI
19 CHJIBI C M3MEHEHHEM MEXaHWYEeCKOW DHEpPruu Tejla Ha
IIPUMEpPE PACTKEHUS PE3UHOBOTO KIYTa»
20 KonrponsHas pabora mno Teme «KuHemaruka. bubnuorexa LIOK
JuHamuKka. 3aKOHbI COXpPAHEHHUS B MEXaHUKEY https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KUHETHUECKON bubmmorexa LIOK
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teopun. bpoyHoBckoe aBmxenue. uddysus

https://m.edsoo.ru/ff0c4dc2

Xapakrep JBWKEHHUS W B3aUMOJCHUCTBUS  YACTHUL

22 BellecTBa. Mojenu CTpoeHus ra3oB, >KMJIKOCTEH U
TBEPJIBIX TEI

23 Macca monekyn. KonuyectBo BemiectBa. IlocTosiHHas
ABorajapo

24 TennoBoe paBHOBecue. Temneparypa u €€ U3MepeHUe.

[IIxama remnepatyp Llenscus
. but6mmoreka [IOK

25 Nneanshsiii raz3 B MKT. OcHoBHoe ypaBHeHne MKT httos://m.edsoo.ru/ffocAfde
AOcomoTHass  TemmepaTypa Kak ~ Mepa  CpemaHeu

26 KUHETHYECKOMN SHEPTUU JBUKEHUS MOJIEKYIL. bubmmorexa LOK

. https://m.edsoo.ru/ff0c511e
VYpasnenue MenpeneeBa-Knaneiipona

27 3axon [lanpToHa. ['a30BbIE 3aKOHBI

28 Jlaboparopnass pabota «VccrnenoBaHue 3aBUCUMOCTH
MEXy MapaMeTpaMu COCTOSIHUS pa3pe’KeHHOTO ra3a»

29 W3omponeccsl B uiealbHOM Ta3e U UX rpadudeckoe bu6nmoreka [JOK
MpEICTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHs dHEprus TEpMOANHAMUYECKOW CUCTEMBI U

30 crioco0bl €€ u3MeHeHHMA. KOMMYecTBO TEIUIOTHI H bubnuoreka [IOK
pabora. BryTtpeHnHss SHEPTUS OJTHOATOMHOTO https://m.edsoo.ru/ff0c5952
MJ€aJIbHOrOo ra3a

bu6mmorexa [IOK

31 Brget rerionepeatn https://m.edsoo.ru/ff0c5c36

39 VYnenbHas TemIOEMKOCTh  BemiecTBa. KosmdecTBo bubnuoreka [JOK
TEIUIOTHI TIPH TeTUToNepeaade. AuadaTHBIA MPOIIECC https://m.edsoo.ru/ff0c5¢c36

33 [lepBblii 3aKOH TEPMOJMHAMUKH M €r0 NMPUMEHEHHE K bubnuorexa LIOK

usomnponeccam

https://m.edsoo.ru/ffOc5efc
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34 HeobGpatumocTts mporieccoB B mpupojae. Bropoit 3axkoH bu6nmoreka [JOK

TEPMOANHAMUKH https://m.edsoo.ru/ff0c6230
. . bu6nmoreka [JOK

35 [Ipunuun aeiictusa u KIIJ[ rennoBoit MmammHbl https://m.e dso:J_.[ru /£10c600a

36 Huxn Kapro u ero KIT/1

37 DKoJoru4eckue npodaeMsl TEMIO3HEPTETUKN

38 O6o6maromuii ypok «MonekynsipHasi ¢puznka. OCHOBBI bubnuotexa [JOK
TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938

39 KouTponbhas pabora o reme «MonekynspHas (puzHka. bu6nmnoreka [JOK
OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6a50

40 [TapooOpazoBanne u kKoHaeHcanus. Mcmapenue u bu6mumorexa [IOK
KHUIIEHHE https://m.edsoo.ru/ff0c63b6

41 AOcomoTHasT U OTHOCHUTEJIbHAsl BJIAXKHOCTh BO3/AYyXa. bubnuorexa LIOK
Haceimennsii nap https://m.edsoo.ru/ff0c64d8
Teépmoe Teno. Kpucrammmueckue m amopdHbie Tena.

42 AHU3OTpONUST  CBOWCTB  KPHCTAJUIOB. Kunkue bubmmorexa LOK
KpucTtayyibl. COBpeMEHHbIE MaTepUaIIbI hps:/fm.edlsoo.r/fOc6510

43 [InaBnenne W KpucTaIM3anus. YAelbHAs TEIIoTa bu6mmoreka [IOK
riaBiieHus. Cyomumanus https://m.edsoo.ru/ff0c6708

44 YpaBHeH#He TEIIOBOTO OamaHca ngjﬁ?f:&i?ﬁ}; 0c6820

45 OnekTpu3anust Tel. DJeKTpudeckuil 3apsia. JlBa Buaa bu6nmoreka [JOK
AJIEKTPUYECKUX 3apsii0B https://m.edsoo.ru/ff0c6bcc

46 IIpoBOAHMKY, TUANEKTPUKH U MOJYNPOBOJHUKU. 3aKOH bu6mumorexa [IOK
COXPaHEHUS DIIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/ff0c6bcc

47 B3anmopeiictBue 3apsanoB. 3akoH Kynona. TodeuHslid bu6nmoreka [JOK
AIEKTPUYECKUN 3aps] https://m.edsoo.ru/ff0c6ced

48 Hanpsoxkénnocts  aiexktpudeckoro mois.  [lpuHiun bu6nmoreka [JOK
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CyNEpHO3HIMU  JJEKTpUYECKUX  noseil.  JluHum https://m.edso0.ru/ff0c6df2
HANPSHKEHHOCTH

49 Pabora cun snekrpocratuueckoro mousisi. [loreHmmarn. bu6nuoreka [IOK
Pa3zHoCThL mOoTEHIIAIOB https://m.edsoo.ru/ff0c6f00

50 [IpOBOTHUKN M IHUAJEKTPUKH B DJIEKTPOCTATHICCKOM bu6nmoreka [JOK
nose. Jluanekrpuyeckasl MpOHULIAEMOCTh https://m.edsoo0.ru/ff0c7018

N bubmuorexa [JOK

51 OnekrpoéMkocTb. Konnencarop httos://m.edsoo.ru/F0c7126

59 DNEeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATopa. OJHEPrus bu6mmoreka [JOK
3apsKEHHOr0 KOHJIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlabGoparopuass paborta "H3MmepeHHe 3IEKTPOEMKOCTH 1
KOoHZeHcaTopa"

[IpyHUMn AeHCTBUS W TPUMEHEHHWE KOHAEHCATOPOB,

54 KONUPOBAJBHOIO ammapaTa, CTPYWHOTO IPUHTEpA.
DneKTpocTaTHIeCcKas 3aIuTa. 3azemiieHue
AJIEKTPONPUOOPOB
DNEeKTpUYECKUd TOK, YCIOBHSI €ro CyIIeCTBOBaHHUSI.

55 [TocTostnuwiii  Tok. Cunma  toka.  Hampspxenue.
Conpotuienue. 3akoH Oma /1715 yyacTKa [enu
ITocnenoBarenbsHOE, napajulIeIbHOE, CMEIIaHHOE

56 COeJIMHEeHue MpoBOJHUKOB. JlaGopaTopHas pabora 0.5 bubmmorexa LOK

https://m.edsoo.ru/ff0c74f0
«M3yueHune cMemaHHOro COeTMHEHUS PE3UCTOPOBY»

57 Pabota u MOIIHOCTH AJEKTPUYECKOTO TOKA. 3aKOH bu6nmoreka [JOK
Jxoyns-Jlenua https://m.edsoo.ru/ff0c7838
3axkon Oma 1S MONHOW (3aMKHYTOM) AIEKTPUYECKOU

58 uenu. Koporkoe 3ambikanue. Jlabopatophas paboTta 05 bu6mmoreka [JOK

«3mepenne DJ1C UCTOYHMKA TOKA U €r0 BHYTPEHHETO
COITPOTUBJICHUS

https://m.edsoo.ru/ff0c7ae0
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DJIEKTpOHHAsA MNPOBOJAUMOCTh  TBEPABIX METAJUIOB.

59 3aBUCHUMOCTH CONPOTHUBIICHUS METaJIOB or| 1
TemnepaTypbl. CBepXIpOBOAUMOCTb

60 Onexrpuueckuidi  Tok B Bakyyme.  CBolicTBa 1
ANEKTPOHHBIX ITyYKOB
[TomymipoBOIHUKM, WX COOCTBEHHAass W IpHUMECHas

61 MIPOBOJIUMOCTD CaoiicTBa —N-niepexoia 1 bubmmorexa LOK

poBoa ’ P pexoaa. https://m.edsoo.ru/ff0c84ae
[TomypoBOIHUKOBBIE TPHUOOPEI
DnexkTpuueckuidi TOK B pacTBOpaXx U pacIulaBax
62 DJIEKTPOJIIMTOB.  DJIEKTPOIUTHUYECKAS HCCOIIHAIINS 1 Bubamorexa [IOK
P ' P A HHAmL https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3

63 Onextpuueckuid TOK B raszax. (CaMOCTOATENbHBIN U 1 bubnuoreka [JOK
HECaMOCTOSTENbHBIN pa3psa. Monnus. [Tnazma https://m.edsoo.ru/ff0c84ae
DnekTpuueckue MNpuOOpbl U yCTPOWMCTBA U HX

64 MPAKTUYECKOE  NPUMEHEHUE [lpaBuna  Texuumku 1 bubmmorexa [JOK

P P ' P https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
. but6mmoreka [IOK
65 0606 C) 1
OOMAIONRIH YPOR «ICKIpOAUHAMUIIAY https://m.edsoo.ru/ff0c88be
Kontponbnas pabora mno Tteme «DJIEKTPOCTATUKA.

66 [TocTosiHHBIN 31€KTpUYecKUid TOK. TOKM B pa3Iu4HbIX 1 bu6muorexa [IOK
cpenax» /Bcepoccuiickas mpoBepouHas paboTa mpu https://m.edsoo.ru/ff0c8a8a
MPOBEJICHUHU Ha OyMa>KHOM HOCHUTEIe

67 PesepBublii  ypok. KontponbHas pabora mno Teme 1 bu6nmoreka [JOK
"DnexTpoauHaMuka" https://m.edsoo.ru/ff0c8c56

68 PesepBHblii ypok. Ob6obmaromuii ypok mo temam 10 1 bu6mumorexa [IOK
KJ1acca https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

DJIEeKTPOHHBIE
ara upposbie
KoanuyecTBo yacon A unp
Ne T U3yYeHUs oOpa3oBaTe/ibHbIE
eMa ypoka
n/n pecypesI
Bcero, K/P  JI/P
1 [TocTossHHBIE MarHUTHI U UX B3aUMOJEUCTBUE. MarHuTHoOE MoJe. 1 bubnuotexa [JOK
Bekrop MaruuTHOM MHAYKUIMH. JINHUM MarHUTHOW UHAYKIUA https://m.edsoo.ru/ff0c9778
5 MarnutHOoe TmOJe TpoBOAHWMKA ¢ TOoKoM. OmbIT Opcrena. 1 bubmmorexa [JOK
B3aumopericTBre npoBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 Jlaboparopnas padota «/3yyeHre MarHUTHOTO TOJIST KaTYIIKH C 1 1 bubnuotexa [JOK
TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBM€ MarHMTHOrO TOJISI Ha MPOBOJHUK C TOKOoM. Cuiia
4 Awmmnepa. Jlaboparopnas pabora «HccinenoBanue HeHCTBUS 1 1 bubmorexa LOK
pa- paTop P https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM
5 JlelicTBe MAarHUTHOTO TMOJII Ha JBHWXKYIIYIOCS 3apsDKEHHYIO 1 bubmuorexa HOK
yactuiy. Cuna Jlopenma. Pabota cusl Jlopenia https://m.edsoo.ru/ff0c9df4
OnekTpoMarHuTHass WHAYKIUSA. [loTok BekTopa MarHUTHOM
6 uaaykmuu.  OJIC  wmHaykmuu. 3akoH — 3JeKTpoMarHuTHoM | 1
uHaykuuu Papanes
7 JlaGopaTtopnast pabora «HccnenoBanue SIBJICHUS 1 1 bubnmoreka [JOK
AJIEKTPOMATHUTHON MHIY KL https://m.edsoo.ru/ff0cal50
NHIyKTUBHOCTB. SIBnenue CaMOUHIYKITUH. J1C
8 CaMOMHAYKIUHU. DHEPrus MarHUTHOTO MOJISI KaTYIIKH C TOKOM 1 bubmmorexa [JOK
Y ] P Y ' https://m.edsoo.ru/ff0ca600
DJIEKTPOMArHUTHOE MOJe
9 TexHudyeckue yCTpOWCTBA M HUX NPUMEHEHHE: TIOCTOSHHBIC 1
MarHuThl, 3JIEKTPOMArHUTHI, 3JIEKTPOJABUTATENIb, YCKOPUTEIN
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OJICMCHTAPHBIX YaCTUL, MHAYKIMOHHA I1€Yb

10 O6o6marmmuil  ypok «MarHutHoe Tmojie. DIEKTPOMarHUTHAs bubnmnorexka HOK
WHTYKLIHS https://m.edsoo.ru/ff0cab82
11 KontponbHass pabora mo Teme  «MarHuTHoe — ToJe. bubmuorexa [JOK
DJIEKTPOMArHuTHAs! UHIY KIS https://m.edsoo.ru/ff0cad58
CBoOogHBIE ~ MexaHWyeckue  KojebaHusa. ['apmoHuyeckue
. bu6nuoreka [JOK
12 KoJIeOaHuUs. VYpaBHeHMe FapMOHHYECKHUX KOJICOaHUH.
https://m.edsoo.ru/ffOcaf06
[IpeBpaienue sHepruu
Jlaboparopnas pabota «lccnenoBaHue 3aBUCUMOCTH MepUOa
13 MaJbIX KOJIeOaHWH Tpy3a Ha HUTH OT [UTMHBI HUTH W MAaccChl
rpy3a»
Konebarenbupiit  koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE
14 KOJIeOaHUsA B WIEAJIBHOM KOJeOaTeIbHOM KOHTYpPE. AHAIOTUS bubnmorexa LIOK
ype. https://m.eds00.ru/ff0ch820
MEXy MEXaHUIECKAMH H DJIEKTPOMArHUTHBIMH KOJICOaAHUSIMU
15 ®opmyna Tomcona. 3aKOH COXpaHEHHUsS] SHEPTUU B UACAIBHOM bubnunoreka [IOK
KoJie0aTeIbHOM KOHTYpe https://m.edsoo.ru/ff0cb9c4
[IpencraBnenue o 3aTyxaroluxX KojeOaHUAX. BbIHyXaeHHbIE
16 MEXaHUYECKUE KoJIeOaHus Pe3onanc BremyXneHHBIE bubnmotexa LIOK
' ' 4 https://m.edsoo.ru/ff0cbb86
AJIEKTPOMArHUTHBIE KOJIeOaHHS
Ilepemennbii  TOk. CHHYCOMAAIBHBIM TNEPEMEHHBIA  TOK.
17 MoIHOCTh TIEPEMEHHOT0 TOKA. AMILTUTYIHOE U JEHCTBYIOIIEe bubmmorexa [JOK
P ' Y Y https://m.edso0.ru/ff0chd34
3HAYEHUE CUJIbI TOKA U HATIPSKEHUS
18 Tpanchopmarop. I[lpousBoacTBO, mepenadya W TOTpPEOJICHHE
JIEKTPUYECKON SJHEPTUU
19 YCTpOWCTBO M MNpPaKTHUECKOE NPUMEHEHHE HIIEKTPUYECKOIro bubnmnorexa [JOK
3BOHKA, FT€HEpaTOpa MePEMEHHOI0 TOKA, JIMHUHI 3JIeKTponepeaay https://m.edsoo.ru/ff0cc324
20 DKOJIOTUYECKHE PHUCKU MpPU MPOU3BOACTBE 3IIEKTPOIHEPIUH.

Kynbrypa HCHOJIB30BaHUS 3JIEKTPOSHEPIrMH B IOBCEIHEBHOM
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KHU3HU

Mexanudeckue BOJIHBI, YCIOBUSI pacrnpocTpaHeHus. I[lepuog.

21 CkopocTh pacrpocTpaHeHHsl W JuiMHA BOJHBL [lomepeuHbie u bubmmorexa [JOK
https://m.edsoo.ru/ffOcca54
MIPOJIOJILHBIEC BOJIHBI
29 3Byk. CkopocTh 3Byka. [ poMkocTh 3ByKa. Beicota ToHa. TemMOp bubnmnoreka [JOK
3ByKa https://m.edsoo.ru/ffOcccOc
23 DNEeKTpOMarHUTHHIE BOJIHBI, UX CBOMcTBa M ckopocTs. Illkana bubmuoreka [IOK
3JIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [lpuHuunel paguocBsizu U TeneBuAeHHs. Pa3Butue cpencts
cBa3u. Paguonokanus
bubnmnoreka [JOK
25 Konrponsnas padora «KoneGanust 1 BOITHB) httos://m.e dsogru IF0CCBES
26 [IpssMonuHEITHOE pacpoCTpaHEHUE CBETa B OAHOPOJHOM Cpejie. bubnmnoreka [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyd cBeTa https://m.edsoo.ru/ff0cd350
97 Otpaxkenne cBeta. 3akoHbl oOTpaxeHusi cmera. [locTpoenue bubamnorexka HOK
n300pakeHUi B IUIOCKOM 3epKaje https://m.edsoo.ru/ff0Ocd4e0
28 [Ipenomnenue cBera. IlonmHOe  BHYTpEHHEE  OTpa)KE€HUE. bubnuorexa HOK
[IpenenbHbIiA yroJl MOJTHOTO BHYTPEHHETO OTPAXKEHUS https://m.edsoo.ru/ff0cd7{6
29 Jlaboparopnast paborta «M3mepeHue mnokazaTesisi MPeTOMICHHS bubnmnorexka [JOK
CTEKJIa» https://m.edsoo.ru/ffOcd67a
30 Jlunzel. [Toctpoenue uzobpaxenuil B nuH3ze. Dopmyna TOHKOM bubnmoreka [JOK
JIMH3bI. Y BETMYEHUE JINH3bI https://m.edsoo.ru/ff0cddle
31 Jlabopartopnast pabora «HccnenoBanue CBOMCTB M300pakeHHil B
TUH3AX»
32 Hucniepcuss cBera. CnokHbIH cocTaB Oemoro cmera. llBer.
JlaGopartopnas pabota «Habmronenne qucnepcun cBETa
33 WNurtepdepentuss crera. [qudpaxius csera. JudpakiponHas bubamnorexa HOK

peméTka

https://m.edsoo.ru/ff0ced22
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butmmoreka [IOK

34 [Tonepeunocth cBeTOBBIX BOJH. [lonsgpu3zanus ceeta https://m.edsoo.ru/ffocfo2e
35 OnTrueckue MPUOOPHI U YCTPOMCTBA U YCIOBUS UX O€30MacCHOTO
MPUMEHEHUS
36 ['paHuIBl TPUMEHUMOCTH KJIaCCUYECKON MeXaHUKHU. [TocTymaTer bubmmoreka [JOK
CIIELIMaIbHON TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCHUTENBHOCTh OJITHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U bubmuoteka [IOK
COKpallEHUE JJIMHbI https://m.edsoo.ru/ffOcfa42
38 DHEPrus U UMIYJIbC PEeIATUBUCTCKOM YacThilbl. CBSI3b MacChl € bubmuorexa [JOK
SHEPTrHei U UMITYJIbCOM. DHEPIHsl OKOS https://m.edsoo.ru/ffOcfc68
39 Kontponbhast padora «Ontuka. OCHOBBI CHEIIMAIBHONW TEOPUU bubmoreka IIOK
OTHOCHUTEIBHOCTHY https://m.edsoo.ru/ffOcf60
bu6muoreka [IOK
40 ®dotonsl. ®opmyna [Tnanka. DHEprus U UMITYIbC GOTOHA httos://m.e dso<I)l.ru If0cTel6
41 OtkpeiTHe W wuccienoBanue ¢orodddekra. Ombiter A. T bubnmnoreka [JOK
CroneroBa https://m.edsoo.ru/ffOcffc4
4 3akoHbl  (ortorddexta.  YpaBHeHue  DiHmITENHHA  ANA bubnmnorexa [JOK
dororddekra. «Kpacnas rpanuna» poroaddexra https://m.edsoo.ru/ff0d015e
43 Haenenne cBera. Ombitel [I. H. JlebemeBa. Xumudeckoe bubnmnorexka [JOK
JelicTBHUE CBeTa https://m.edsoo.ru/ff0d04a6
44 TexHuueckue yCcTpoMcTBA U MPAKTHUECKOE MPHUMEHEHUE:
dboToseMeHT, (HOTOIATUYNK, COTHEUHAs OaTapes, CBETOIHO/]
45 Pemenue 3agad mo teme «37eMEeHTBI KBAHTOBOM OTITHKIY bubmorexa [JOK
https://m.edsoo.ru/ff0d0302
46 Monens atoma Tomcona. OnbiTel Pezepdopaa o paccesHuto o- bubnuorexa [JOK
yactuil. [1aneTapHas MoJiesb atTomMa https://m.edsoo.ru/ff0d091a
47 [Toctynater bopa bubmorexa [JOK

https://m.edsoo.ru/ff0dOafa
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48

W3nydyenune n mornomeHue (OTOHOB IPHU IMEPEXOJe aToMa C
OJIHOT'O YPOBHS HEPrUU Ha Apyron. Buael ciekTpos

bu6nuoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BonHoBbele  cBoiictBa  yactuu.  Bomnel ge  bpois.
KopnyckynsipHo-BOIHOBOM Ly aJIu3M. CriontanHoe u
BBIHYK/ICHHOE U3JIy4YCHHUE

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

50

OtkpeiTHe  pamuoakTuBHOCTH. OmbiTel  Pesepdopma 1o
OTNpEeJIETICHUIO COCTaBa PAJMOAKTUBHOTO U3TyUEHUS

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

51

CpoiictBa  ambda-, Oera-, ramma-uznyueHus. BrusHue
PaIMOaKTUBHOCTH Ha )KMBBIC OPTaHU3MBbI

52

OTtkpbiTHE TpoTOHA U HeiTpona. M3oromsl. Anbda-pacnan.
DNEeKTPOHHBINA U O3UTPOHHBIN OeTa-pacnaj. ['amma-usnydenue

bu6nunoreka [IOK
https://m.edsoo.ru/ff0d1162

53

54

OHeprus CBsA3M HYKJIOHOB B siipe. SnepHble peakuyu. SnepHbiid
peaktop. IIpoOaembl, NMEpCrHeKTUBBI, KOIOIMYECKHE ACHEKThI
SIEPHON YHEPrETUKH

OnemeHTapHble 4YacTulpl. OTKpbITHE MO3UTPOHA. MeTobl
HaAOJIOZCHNST M PETUCTPAIMU JIEMEHTapHbIX yacTull. Kpyribiit
cron  «®PyHIaMeHTanbHblE  B3auMoneWcTBua.  ExauHCTBO
(bu3NYeCcKOol KapTUHBI MUPa

bu6nmoreka [IOK
https://m.edso0.ru/ff0d1356

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

55

Orarsl pa3BuTUs aCTPOHOMHUHU. [IpuknagHoe 51
MHPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMMM. Bua 3BE3QHOrO
HeOa. Co3Be3nus, spkue 3BE3MbI, IUIAHETHI, UX BUAMMOE
nerkeHne. CoaHedHas cuctema

56

Connue. ConHeuHast akTUBHOCTb. McTounuk sneprun ConHua u
3BE3 ]

57

3BE3BI, WX OCHOBHBIE XapaKTEPUCTUKH. 3BE3NBI TJIaBHOU
ITOCJIEI0BATEIHLHOCTH. BHyTpeHHee CTPOCHHE 3BE3I.
CoBpeMEHHBIC MPEJICTABICHUS O MPOUCXOKICHUH U SBOJIFOIHH
Counnia u 3BE37
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Mnineunsiii [lyte — Hama [Namaktuka. [lonoxeHne u IBUXKEHUE

58 Connua B Tlanmaktuke. lamaktuku. Yé€pHble apippl B sAnpax | 1
raJlakKTUK

59 Bcenennas. Pazberanue ramaktuk. Teopust Bonbmioro B3pbiBa. 1
PennkroBoe n3nyuenne. MeraragakTuka

60 Hepemiennsie mpo6aemMbl aCTPOHOMUHT

61 KonrponbHas pabora «eMeHThl aCTPOHOMHUHU U aCTPOPUIUKI 1
O6o6marmuii  ypok. Ponp ¢usuku u acTtpoHOMHH B

62 SKOHOMMYECKOH, TEXHOJIOTMYECKOM, COIMAIBHON M ITHYCCKOMH 1
cdepax AesTeTbHOCTH YeJI0BEeKa

63 O6o06maromuit ypok. Posib 1 MecTo (pU3MKKM U aCTPOHOMHH B 1
COBPEMEHHOM HayYHOH KapTHHE MUpa

64 O6oOmatomuii  ypok. Pomp  ¢dusmyeckoit  Teopum B 1
(hopMHUpPOBaHHUH MPECTABICHUN O PU3NUECKONW KapTUHE MHUpPa
OO6oOmaromuii  ypok. Mecto (Qu3MUECKOW KapTHHBI MHpa B

65 o0miem pany COBpPEMEHHBIX €CTeCTBEHHO-HAy4YHBIX | 1
MIpeJICTaBICHUI O MpUpoIe

66 PesepBHbIii  ypok. MaruutHoe 1mosie. DJEKTpOMarHUTHas 1
WHTYKIHSI

67 PesepBHbiii ypok. Onrtuka. OCHOBBl CHELUANBHOM TEOpUHU 1
OTHOCHUTEIFHOCTHU

68 Pesepnsiii ypok. KBanToBast pusuka. D1eMEHTH aCTPOHOMUU H 1 bubanoreka [JOK
acTpOpU3UKH https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* ®dusuka, 10 xrace/ Mskumes I'.5., byxosnes b.b., Corckuit H.H. mox penakimeit

[MapdenTtreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemienne
» ®usmka, 11 knace/ Mskumies I'.J1., byxosues b.b., Yapyrua B.M. on penakiueit

[MapdenTtreBoit H.A., AkunonepHoe o6mmecTtBo «M3natensctBo «IIpocBemienne

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

B.I'. aiikec, E.C. Eptotkun, C.I'. EproTkuna - /lunaktuueckue MaTepHuaisl 0 Kypey GU3NKu
10 xnacca: CaMocTOsITeNIbHBIE, KOHTPOJIbHBIE, TOMAILIHUE paKTUYeCKne paboThl. JloKiabl.

* DkcnepuMeHTaNnbHbIe 3a1aun. - M.;APKTH, 2001
« JIézuna H.B., Jleamos A.M., ®u3nka: MHOroypoBHEBBIE 33/1a4 C OTBETAMH U PELICHUSIMU
- M.: 'ymanuTapusiii u3narenasckuit nentp BJIAJIOC, 2003.

» TemaTuveckre KOHTPOJIBHBIE T CAMOCTOsITENbHBIE paboThl 1o pusuke 11 kmace / O.U.
I'pomueBa, M.: «Dx3amen», 2012 r.

* TunoBsle SK3aMEHAIIMOHHBIE BAPUAHTHI JUIsi TOAroTOBKH K EI'D mo usuke nmox penaxiuei
M.IO. Jemunosoii / cocraputenu M.IO. [lemunosa, B.A. I'pu6os, A.W. I'uromno, Mockaa:
OUIIN , 2022 1.

» du3nka: KOHTPOJIb 3HAHWM, YMEHUHN 1 HaBbIKOB yyamuxcs 10-11 kimaccos
obmeoOpazoBaTenbHBIX yupexaenuid. B.A. 3a6otun, B.H. Komuccapos. -M. [Ipoceermienue,

2008



HUDPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET
o Uudoypoxk: https://www.youtube.com/@infourok
o GetAClass - ®usnka B OnbITax U IKCIEPUMEHTAX:

https://www.youtube.com/@aqgetaclassphys

o http://astroset.ru


https://www.youtube.com/@getaclassphys




