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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TPeOOBaHMM K pe3yJbTaTaM
OCBOEHHSI OCHOBHOM 00pa3oBaTesbHOM MporpaMmsbl, npeacraBieHHbIXx B I'OC
COOQO, a takxe c yuérom (penepanbHOi pabodeil mporpamMmbl BOCHHUTAHHS U
KOHLEMUMU NpenojaBanus yueOHoro npeamera «dusmnka» B 00pa3oBaTeIbHbIX
opraumsaiusax  Poccuiickon — @enepanuy,  peaM3YIOIIUX  OCHOBHBIC
oOpa3oBaTeabHbIE MPOTPAMMBI.

Copepxanue mnporpamMMbl O (U3MKE HAIpaBiIeHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTHHBl Mupa oOyuaromiuxcs 10-11 xmaccoB mpu
oOyuenun uX (usuke Ha ©0a30BOM YypOBHE HA OCHOBE CHCTEMHO-
NesTeNbHOCTHOTO  moxaxona. IIporpamma 1o  QuU3MKE  COOTBETCTBYET
tpeboBanusam PI'OC COO k miuaHUPYEeMbIM JMYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3anuu  MEXIPEIMETHBIX CBs3el (U3MKHM C EeCTECTBEHHO-HAyYHBIMU
yu4eOHBIMM TpeaMeTaMu. B Hell ompenenstoTcss OCHOBHBIE 1€ HM3y4YeHUs
(Gu3MKKU Ha ypOBHE CpeHEro oOLIero oOpa3oBaHUsl, IIAHUPYEMbIE PE3yJIbTaThl
OCBOEHHSI Kypca (PU3UKH: JIMYHOCTHBIE, METallpeIMETHBIEC, NMpEeAMETHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE Pe3yIbTaThl OCBOEHUS Kypca (PU3UKHU Ha 0a30BOM YPOBHE,

B TOM YMCJI€ IPEMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYeHHUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0ydeHus.

dusrka Kak Hayka o0 HamOoyiee OOIMMX 3aKOHAX MPUPOMIBI, BHICTYyMAas B
Ka4yecTBe yUeOHOro MpeIMETa B IIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIaJ] B CHCTEMY
3HaHUH 00  okpyxkaromem wMupe. IlkonpHBIE  Kypc  Gu3UKH  —
CUCTEMOOOpa3yIoOIUil  JUIsl  €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (DU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IIPOLECCOB U SBIEHUI,
M3y4aeMbIX XUMHEH, Owmoisorueit, usnueckoil reorpadueii U acTpOHOMHUCH.
Hcnonp30BaHuEe M aKTUBHOE NpPUMEHEHHE (PU3MUECKMX 3HAHWMM OIpeaesnseT
XapakTep U pPa3BUTHE pa3HOOOPa3HBIX TEXHOJOTUH B cdepe HIHEPreTHKH,
TPAHCIOPTa, OCBOEHUSI KOCMOCA, MOJYyYEHHs] HOBBIX MAaTEPUAJIOB C 3aJaHHBIMU
cBoiicTBaMU ® JApyrux. W3yuenume (uU3MKH BHOCUT OCHOBHOW BKJIAJ] B
(GopMupoBaHUE E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa OO0y4arommxcs, B
dopmMupoBaHue yMEHHUH TPUMEHITh HAY4YHBIH METOJ TMO3HAHUS MpU
BBINIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.



B ocHoBy kypca (usuku s YpOBHS CPEIHEro OOIIero oOpa3oBaHUS
MOJIOKEH Psa MACH, KOTOpPble MOXKHO pacCMaTpuBaTh KaK MPUHIUIBLI €ro
MOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEH KypC SIBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTEpHAIl U3 BCEX pa3/iesoB (DU3UKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (U3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEW MaTepual Kypca (U3HKU
o0beMHEH BOKPYr (Qu3MUecKkux Teopuil. Beaymmm B Kypce sBISIETCS
dbopMupoBaHue NMPECTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzaius mpeanoiaraeT UCMOIb30BaHUE
I'YMaHUTapHOTO MOTEHIHada (PU3NYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
¢uzuku Cc pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMH U DKOJIOTUUECKUMU MPOOIEMaMH.

Hoess npuxnaownoii uanpasenrennocmu. Kypc GuU3uku mpeamnoiaraet
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHUUECKUX U TEXHOJOTUISCKUX MPUIIOKEHUN
W3YUYEHHBIX TCOPUN U 3aKOHOB.

Hoes »sxonocuzayuu peanusyercs TMOCPEICTBOM BBEIEHHUS DSJIEMEHTOB
collepKaHMsl, TOCBSIIEHHBIX SKOJOTUYECKUM TpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHHUKH U TEXHOJOTHM, a TaKKe OOCYXIeHUs
npoOsieM  palMoHaJbHOTO  MPUPOJOMNOJIB30BAaHUS U DKOJIOTMYECKOMH
0€30MacHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMHU Kypca (PU3UMKH Ha YPOBHE CPEIHEro OOIIero
oOpaszoBaHus SABIAIOTCS pusznueckue Teopuu (HopMUpOBaHKE TIPEACTABICHUN O
CTPYKTYpE TOCTpOEeHUS (PU3NYECKO Teopuu, posiu (yHIaMEHTAIbHBIX 3aKOHOB
U TPUHIUIIOB B COBPEMEHHBIX TMPEACTABICHHUSIX O TMPUPOJE, TpaHUIaX
MPUMEHUMOCTH TEOpPUM, [Ji1 ONUCAHMS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MPOIIECCOB).

CucTeMHO-1eSITeIbHOCTHBIN MOX0/] B Kypce (GU3UKU peaiu3yeTcs MpexKie
BCETO 3a CUET OpPraHU3aIi YKCIIEPUMEHTATBHON IeITEIbHOCTH 00YYarOIInXCs.
s 6a30BOTO YpOBHS Kypca (H3MKM — O5TO WCIOJH30BAHUE CHUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX DJKCIEPUMEHTOB W JIa0OpaTOPHBIX pPabdoT,
KOTOpbIE B TIporpamMme 1o (pu3uke 0ObeTUHEHBI B OOIINI CIIUCOK YUYCHUIECKUX
MpaKkTU4YeCKux padboT. Beijenenne B ykazaHHOM MepedHe JIabOpaTOPHBIX padoT,
MPOBOJMMBIX IS KOHTPOJISI W OLIEHKH, OCYUIECTBIISIETCS YYaCTHUKAMHU
00pa30BaTEIbHOrO TpOIEcca HCXOAS U3 OCOOEHHOCTEH TMJIaHUPOBAHUS U
ocHaimeHus: kaOuHeta ¢u3uku. Ilpu »>TOoM oOecmeyuBaeTCs OBJIAJICHUE
00y4YarolmuUMHUCsT YMEHUSIMUA TPOBOJIUTh KOCBEHHBIE M3MEPEHUs, UCCIIeI0BaHUs



3aBHCUMOCTEH (PU3NYECKMX BEIUYMH M TIOCTAHOBKY OIIBITOB IO MPOBEPKE
MPEJI0KEHHBIX THIIOTE3.

Bonbioe BHMMaHuE yaemsieTcs PEIICHUI0 PAacu€THBIX M KaueCTBEHHBIX
3agad. [Ipu >TOM 1715 pacu€THBIX 3a7]a4 MPUOPUTETOM SIBIISIIOTCS 33J]a4H C SIBHO
3aJIaHHOM (PU3NYECKON MOJIENbIO, TO3BOJISAIOIINE TPUMEHITh U3yUYEHHBIE 3aKOHBI
¥ 3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jelia Kypca, TaKk U HHTETpUpPYs 3HAHUS U3
pasHBIX pa3aenoB. [[1s KauecTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUS
Ha 00BSICHEHHE IPOTEKAHUS (PUBNICCKUX SBICHUI U MTPOILIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOW MOJETH IS CUTYaI[Mu IMPaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuun ¢ tpeboBanusimu PI'OC COO k wmartepuansbHO-
TEXHUYECKOMY OOECTIeUeHHUI0 ydeOHOro mporecca 0a3oBbI ypOBEHb Kypca
¢u3nKH Ha YpOBHE CpEJHEro o0IIero oOpa3oBaHUs JOKCH H3ydaThCs B
YCTIOBHSIX TIPEMETHOTO KaOMHeTa (GU3NKH VI B YCIOBHSIX HHTETPUPOBAHHOTO
KaOMHeTa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. B kaOuHeTe (u3uku
JOJIKHO OBITh HEOOXOaUMOE JTabopaTopHOE O0OpYIOBaHUE MJIS BBITIOJHEHUS
yKa3aHHBIX B MPOrpaMMe MO (U3MKE YUYEHHYECKHX MPAKTHYECKHX paboT H
J€MOHCTPALlMOHHOE 000pyI0BaHHE.

JIeMOHCTpallMOHHOE 000pYyJOBaHUE (POPMUPYETCS B COOTBETCTBUM C
OPUHIMIOM MUHUMAJIBHOM JOCTaTOYHOCTH M 00€cleYrBaeT IOCTaHOBKY
HNEepEeYUCIEHHBIX B Iporpamme Mo (U3MKEe KIIOYEBBIX JIEMOHCTpaluil i
UCCIICZIOBAHNS M3Y4YaeMbIX SBJICHMH M TPOLECCOB, OHMIUPUYECKUX U
(yHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGoparopHoe oOOpyIOBaHHE JISI YYEHHYECKHX TMPAKTHUYECKUX padoT
(GopmupyeTcst B BUJie TEMaTHUYECKUX KOMILIEKTOB M 00ecreunBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX OOydaromuxcs. TemaTuyeckue KOMIUIEKTHI
1a00paToOpHOro OOOpPYNOBAaHUS JOJKHBI OBITH MOCTPOECHBI Ha KOMIUIEKCHOM
MCIIOJIb30BaHUH aHAJIOTOBBIX U IIU(PPOBBIX MIPUOOPOB, @ TAKKE KOMIBIOTEPHBIX
M3MEPHUTENBHBIX CUCTEM B BUJIE LIUPPOBBIX J1a00paTOpuil.

OCHOBHBIMH TIETISIMH U3y4eHUS (PU3UKH B 0011eM 00pa30BaHUU SBIISIOTCS:

e (dopMUpOBaHHE HMHTEpPECa M CTPEMJICHHUS OOYydYalolmMXCS K HAy4YHOMY
U3yYEHHUIO MPHUPOJbI, PA3BUTHE WX HMHTEJUIEKTYAIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

e Dpa3BUTHE TMPEJICTAaBICHUH O HAyYHOM METOAEe [MO3HaHUS U
dopMupoBaHUE HCCIEAOBATEIBCKOTO OTHOIIECHUS K OKPYXAIOUINM
SBJICHUSIM;

e (OpMHPOBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HU3ydeHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DPM3UKH;



(opMHUpOBaHUE YMEHHUI OOBSACHATH SBJICHHUS C HUCIOJB30BAHHEM
(U3HUECKUX 3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

(opMHUpOBaHUE NPEICTABICHUNA O POIU (HU3UKU U1l PA3BUTHUS IPYTUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.

JlocTKeHre ITHX 1eNel oOecrieynBaeTCs peieHHeM CIeAYIONINX 3a1a4 B
npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:

npuoOpeTeHne  CUCTeMbl  3HaHMM 00  o0mux  (U3UYECKHUX
3aKOHOMEPHOCTSIX,  3aKOHAaX, TEOpHsAX, BKIOYas  MEXAHHUKY,
MOJICKYJISIDHYIO (U3HUKY, DJIEKTPOJIUHAMHUKY, KBAaHTOBYIO (U3UKY U
AJIIEMEHTBI acTPOPU3UKH;

dbopMupoBaHue YMEHHH TPUMEHSITh TEOPETUUYECKHE 3HAHUS IS
0oObsICHEHUs (PU3MYECKUX SBJICHUN B TMPUPOAEC U JJISI TPUHATHUSA
MPAKTUYECKUX PEIICHUH B TIOBCEIHEBHOM KU3HU,

OCBOCHHUE CIIOCOOOB PEIICHHUS Pa3IMYHBIX 3a/Jad C SIBHO 3aJaHHOU
dbu3uYecKor MoJeNblo, 3a7ad4, MOAPa3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3JlaHue (PU3NUECKON MOJICIH, aJICKBAaTHOU YCIIOBUSM 3a]1a4H;
NOHUMaHUE (PU3NUYECKUX OCHOB M NMPUHIIMIIOB JICUCTBUSA TEXHUYCCKHUX
YCTPOWCTB M TEXHOJOTHMYECKHUX IPOLIECCOB, HUX BIHMSHUA HaA
OKPYKAIOUIYIO CPENY;

OBJIQICHUE METOJAMU CaMOCTOSITEIBHOTO TJIaHUPOBAHUS U IPOBEACHUS
(bu3MUeCcKNX SKCIEPUMEHTOB, aHAJIM3a U MHTEpIIpeTaluu nHdopmaiuu,
OMpEIENICHNs] JOCTOBEPHOCTH MOJTYUYEHHOTO PE3YJIbTaTa;

CO3aHHUE YCIIOBUI JUTA pa3BUTHSA YMEHUI MPOEKTHO-
UCCIIE0BATENBCKOM, TBOPUECKON AEATEITLHOCTH.

Ha m3ydenne ¢usuku (0a30BbI ypOBEHBb) HAa YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoautcs 136 gacos: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIIO),
B 11 kacce — 68 yacoB (2 yaca B HEJENIO).

[Ipennaraemseiii B mporpamme mo (U3MKe MEepedyeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX PadOT SBISETCS PEKOMEHIOBAHHBIM, YYHTENb JENaeT BBIOOD
MPOBEICHNUS JTa0OPATOPHBIX PA0OT W OMBITOB C YYETOM WHIUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3nka u MeTOAbl HAYYHOI'0 O3HAHUS

®u3nka — Hayka o npupoze. HayuHble METONBI MMO3HAHUSA OKPYKAIOILLIETO
Mupa. Ponp skcnepuMeHTa W TEOPUM B MPOLECCE TMO3HAHUS MPHUPOIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue ¢pu3HUECKUX sIBJICHUH U npolieccoB. Hay4uHblie runoTessl.
duznyeckre 3aKOHbI U TEOPUU. | paHUIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpuHIIMT COOTBETCTBHS.

Ponb u Mecto Gpusnku B GOPpMUPOBAHUHN COBPEMEHHON HAYYHON KapTHHBI
MUpa, B IPAKTUYECKOM AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBeie ¥ IUGPOBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHue. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBHKECHHUS.
Cuctema otcuéra. Tpaekropus.

[lepemenienre, CKOpOCTh (CpelHsIsl CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U
YCKOPEHUE MAaTE€pUabHOW TOYKH, UX MPOEKIMU HA OCU CUCTEMBI KOOPJIMHAT.
CiioxeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE MpsIMOJMHEHHOE NBrKeHUE. [ 'paduxu
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHHUS, NyTH M MEPEMEIICHUs
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe najeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuuennoe nBuxeHue. JIBH)KEHHME MaTEpUAIBHOM TOYKH 11O
OKPYKHOCTH C TIIOCTOSIHHOW 110 MOJYJII CKOPOCTBIO. YTIIOBas CKOPOCTb,
nuHelHas ckopocTh. [lepmon m wactora obpamenusi. lleHTpocTpemurtensHoe
YCKOpPEHHUE.

TexHnuecknue yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIUIOMETP,
JBH>KEHUE CHAPSIOB, LIEMIHBIE U PEMEHHBIE NTEpEIadH.

Jlemoncmpayuu

Mojenb cucteMbl OTCYETA, WILTIOCTPALIAS] KHHEMATUYECKUX XapaKTEPUCTHK
JIBUYKEHUS.

[IpeoOpazoBaHue NBUKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.



[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmronenne nBrkeHus: Teia, OPOLIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocTy pu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHnne HepaBHOMEPHOTO IBUKEHHUS C LENBIO0 ONPEICICHUSI MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXIY NYTAMHU, NPONUJICHHBIMU TEIOM 3a
MOCJIEIOBATEIIbHBIE PABHBIE MPOMEXKYTKM BPEMEHU MPHU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3yyenune nBUXKEHUS IapUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBuxeHus Tea, OPOIIEHHOTO TOPHU30HTAIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocutensbHOcTH [anmunesa. Ilepseii  3akoH  HerotoHna.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3ununu cuil. Bropoii 3akod HeroToHa
JUI MaTEpPUaJIbHON TOUKHU. Tpernii 3akoH HproTOHA U1l MaTepuaabHbIX TOYEK.

3akoH BceMmupHOro TtaroteHus. Cuna Tsxkectu. IlepBas kocmuyeckas
CKOpOCTb.

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

Tpenue. Buabl Tpenus (IOKos, CKOJbXEHHUs, KadeHwus). Cuiia TpeHwus.
Cyxoe tpenue. Cuna TpeHHs CKOJBKEHUS U cuiia TpeHus nokos. Kosgdumment
TpeHusi. Cuia COnpOTUBIICHUS IPH IBUKEHUU TEJA B )KUJIKOCTH WUIIU Ta3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpamieHus. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHUE: MOIAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CnoxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOIbEME U TTaJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.



YcnoBus paBHOBECHUs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3yuenne nBuxkeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIINX B MPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanne yciaoBUM paBHOBECHS TBEPAOrO Tella, MMEKOLIETO OCh
BpAILICHUS.

Tema 3. 3akonbl coOXpaneHUusn 6 MexaHuke

Nmnynbe maTepuaabHON TOYKH (Tena), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbC cuiibl U1 UBMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHECHUS MMITYJIbCA.
PeaktrBHOE IBUKEHUE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprus marepuanbHOM Touku. Teopema 00 M3MEHEHUU
KUHETHYECKON DHEPTHH.

[TorennuanbHas SHEprus. [ToTeHimanbHas SHEprus yIpyro
nedopMUpoBaHHOW TIpyXUHBL. [loTeHIManpHAs dSHEpPrusi Tejla BOJIU3H
NOBEPXHOCTH 3E€MJIU.

[loTennuanbHple W HEMOTEHIUalIbHble  cUibl.  CBsI3b  pabOTHI
HEMOTEHIUAJIBbHBIX CHJI C U3MEHEHUEM MEXAaHWYECKON >HEPruH CHCTEMBI TEIL
3aKOH COXpaHEHHSI MEXaHUYECKOU SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCcTporucTBa U MPAKTUYECKOE TPUMEHEHHE: BOJOMET, KOTIED,
NPY>KUHHBIA MMUCTOJIET, JBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

[lepexon mMOTEeHIIMATBEHOM YHEPTUN B KHHETHUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomsl

N3yuenue aOGCOMIOTHO HEYNMPYTOTro yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanmne cBsi3u pabOThI CHIIBI C H3MEHEHUEM MEXaHHUYECKOW SHEPTUU
TeJa Ha MIPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Pazgea 3. MousiekyasipHasi pu3suka 1 TEpMOAMHAMMKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu
OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU U UX OTIBITHOE
obocHoBanue. bpoyHoBckoe aBukenue. uddysusa. Xapakrep ABUKEHUS U
B3aUMO/JICMCTBUS YaCTHI] BemecTBa. Mojenu CTPOEHHsS Ta3oB, KUIAKOCTEH WU



TBEPABIX TEJ U 00BSICHEHUE CBOMCTB BELIECTBA HA OCHOBE 3TUX Mojienel. Macca
u pazMmepsl Mosekyn. KonnuectBo Bemectsa. Iloctosnnas ABoraapo.

TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. llkana temneparyp
Lenbcns.

Mopens wupeanbHoro rasa. (OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-
KMHETUYECKOU TEOpPUH UACAIbHOro raza. AOCONIOTHas TeMIepaTypa Kak mMepa
CpeIHEN KMHETUYECKOW SHEpPruM TEIUIOBOrO IBMXKEHMsS 4dacTtul rasza. [llkana
temneparyp KenbBuHa. ['a3oBble 3akoHBl. YpaBHeHue MeHeneeBa—
Knaneiipona. 3akon JlaneroHna. M3ompoiecchl B UACAIbHOM ra3e ¢ NOCTOSIHHBIM
KOJIMYECTBOM  BemlecTBa. ['paduyeckoe MpEeACTABICHHE  H30IMPOLIECCOB:
U30TepMa, U30X0pa, u3obapa.

TexHuueckne yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHHUI.

OnbiThl 10 TUDPY3UN KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita HTepHa.

OnbITHL, JIOKa3bIBAIOIIIHE CYILIECTBOBAHHE MEKMOJIEKYJIISIPHOTO
B3aUMOJECHCTBHS.

Mogens, HIUTIOCTPUPYIOIAsi TPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOIIUE YPaBHEHHE COCTOSIHUSI HIEabHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

Ornpenenenue Macchbl BO31yxa B KJIACCHOW KOMHATe HAa OCHOBE M3MEPEHHUI
00BbEMa KOMHATHI, JaBJICHUS U TEMIEPAaTyphl BO3/1yXa B HEHl.

HccnenoBanne  3aBUCHMOCTM  MEXKAYy — IapamMeTpamMud  COCTOSHMS
Pa3peKEHHOrO rasa.

Tema 2. OcHosvl mepmoOuUHAMUKU

TepMoanHamuueckas cucreMa. BHyTpeHHs sl SHEPrUsi TEPMOIMHAMUYECKON
cUCTeMbl U crmocoObl e€¢ wu3MeHeHus. KommuecTBo TemnoTrel U paboTa.
BHyTpeHHsIs dHEprus 0JHOATOMHOIO MIEAJbHOTO rasa. Buuabl tennonepenadn:
TEIJIONPOBOJHOCTh,  KOHBEKLHUs, M3JIy4eHUE. YEIbHas  TEIIOEMKOCTb
BemecTBa. Koan4ecTBo TEMIOTHI IPU TEIIonepeaaye.

[Torsitue o0 ammabaTtHOM mporiecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpmMeHeHue nepBoro 3aKoHa TEPMOJMHAMHUKHU K u3onpoueccaM. I'paduueckas
UHTEpIpeTanus paboThl rasa.



Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh IpolieccoB B MPUPO/IE.

TemnoBble  MamuHbL.  [IpUHIUIBI  AEWCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi sHEepruud B TEIUIOBBIX MamuHax. KoadduiueHt mone3Horo
nevictBusi termioBod mamuHbl. [ukn KapHo u ero xosd@uiiveHT mosie3HOro
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETLNTIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA MU NPAKTUYECKOE TPUMEHEHUE: JBUTATEIb
BHYTPEHHETO CropaHus, OBITOBOM XOJIO0IMJIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW HHEPruu Tejla MPHU COBEPIICHUU PaOOThI: BBLIET
npoOKU U3 OYTBUIKK TOJ JIEMCTBHEM CXKAaTOrO0 BO3/yXa, HarpeBaHue 3¢upa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAECMOHCTpAIH).

N3menenne  BHyTpeHHEW  dHeprum  (TemmepaTypbl) Tejaa  MpHU
TeIJIonepeaaye.

OnpIT 1Mo aanabaTHOMY PACIHIMPEHUIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopaenn mapoBoil TypOWHBI, JBUTATENII BHYTPEHHETO CropaHus,
PEaKTUBHOTO JIBUTATES.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHON TeMIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusa eeuwjecmea. Pazoevie nepexoovl

[Tapoobpa3zoBanue u koHaeHcanus. Mcnapenue u kurenue. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO3AyXa. HacwllleHHBIH map. YenpHas TeIioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Teépnoe Tteno. Kpucrammuueckue u amopdHble Tena. AHHU30TPOIHUS
cBOMCTB KpuctaiyioB. JKuakue kpuctamibl. COBpEMEHHbIE MaTepHUalbl.
[InaBnenue u kpucTamau3anus. Y aenbHas TermioTa miasinenus. Cyonumarus.

YpaBHeHHE TEMIOBOI0 OanaHca.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
[ICUXPOMETP, KAJOPUMETP, TEXHOJIOTUHU ITOJYYEHUSI COBPEMEHHBIX MAaTEPHUAJIOB,
B TOM YKCJIE HAHOMATEPUAJTIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunienune npy noHM>XKEHHOM J1aBJICHUH.

Croco0bl u3MepeHus BIaXXHOCTH.

HaGmronenre HarpeBaHus 1 MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.



Paznea 4. JaekTrpoguHaMHuKa

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tenl. JNEKTpUYecKud 3apsa. JlBa BHAA DIIEKTPUYECKUX
3apsaoB. [IpoOBOJHMKH, TUAJIEKTPUKU U MOJYINPOBOJHUKH. 3aKOH COXPAHEHHS
AIEKTPUYECKOTO 3apsia.

B3anmopeiictBue 3apsnoB. 3akoH KynoHa. TodeyHBI 3leKTpUYECKUI
3apsa. Dnekrpuueckoe noje. Hanpssk€HHOCTD anekTpudeckoro noist. [Ipunuun
CyHEPIIO3ULUH IIICKTPUUECKUX TToNIeH. JIMHUM HANIPSIKEHHOCTH JIEKTPUUECKOTO
noJIsl.

PaGora cun onekrpocratnueckoro moisa. [lorenuuman. PasHocTh
noTeHuuanoB. I[IpOBOJHMKM W AUAIEKTPUKUA B IJIEKTPOCTATHUYECKOM TOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DIIEKTPOEMKOCTb. Konaencarop. DIIEKTPOEMKOCTD MJIOCKOTO
KOHJICHCATOpa. DHEPTUS 3apsSKEHHOTO KOHAEHCATOpa.

TexHuyeckue yCTpOMCTBAa U MPAKTUUYECKOE IMPUMEHEHHE: 3JIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATUUECKasl 3alllUTa, 3a3€MJICHHE DJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN almapat, CTPYWUHBIN PUHTEDP.

Ilemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUA JIEKTPOMETPA.

B3anmogelicTBue Ha’IEKTPU30BAHHBIX TEN.

DIEKTPUUECKOE TI0JIE 3apsIKEHHBIX TEll.

[IpoBOAHUKH B BJIEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaThyecKas 3aiuTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTOpa OT IUIOU[agu
IJIACTUH, PACCTOSIHUSL MEXK1y HUMHU U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpudeckuit mok. Toxu é paznuunwvix cpeoax

DNEeKTPUUECKU TOK. YCJOBHUSI CYLIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEMH.

DNEKTPUUECKOE COMPOTUBJICHUE. YEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

PaGora »snexktpuueckoro Toka. 3akoH Jkoyns—Jlenma. MoiHOCT
3JIEKTPUYECKOTO TOKA.



DIIEKTPOABWIKYIASI CUJIAa U BHYTPEHHEE COMPOTHUBJICHUE MCTOYHMKA TOKA.
3akon Oma 1 mNONHOM (3aMKHYTOM) 3iekTpuueckoi 1menu. Koporkoe
3aMbIKaHUE.

DJIEKTpOHHAsI ~ MPOBOAMMOCTH  TBEPJBIX  METAJUIOB.  3aBHUCHUMOCTH
CONPOTHUBIICHUSI METAJVIOB OT TeMIiepaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBoguuku.  CoOcTBeHHass W MPUMECHass  MPOBOJAUMOCTh
noJaynpoBoAHUKOB. CBolicTBa p—N-niepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYECKM TOK B pacTBOpax M paciulaBax dJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

DIIEKTpUUYECKU TOK B razax. CamMOCTOSTENIbHBII U HECAMOCTOSITEIbHbIN
pa3psan. Monuus. [Lnazma.

TexHuueckue YCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJITMETP, PEOCTAaT, HCTOYHUKH TOKA, DJICKTPOHArpeBaTeIbHBIC MPHOOPHI,
AIEKTPOOCBETUTEIbLHBIE TPUOOPHI, TEPMOMETP COMPOTHUBICHUS, BaKyyMHBIN
JTMOJT, TEPMHUCTOPBI U (POTOPE3UCTOPHI, TTOJIYITPOBOTHUKOBBIN TUO]I, TaJIbBAaHUKA.

Llemoncmpayuu

N3mepenue cuiibl TOKa U HaIpsKEHHUS.

3aBUCHMOCTb CONIPOTUBIICHHS TUJIUHAPUYECKUX MMPOBOJHUKOB OT JJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

CmemaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wu3MepeHHue HIEKTPOABMKYIIEH cuibl. KopoTkoe 3aMblkaHue
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUS] METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa U MpoBOAUMOCTh BO3/1yXa.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMemaHHOIo COEIMHEHNS PE3UCTOPOB.

N3Mmepenne 351eKTpOABHKYIIEN CHIIBI MICTOYHHUKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBJICHUSL.

Hab6monenne smekTpounsa.

MexknpeaMeTHbIe CBA3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 10 Kilacce oCylecTBIsSETCS C
YYETOM COJIEPIKATENBHBIX MEKIPEAMETHBIX CBSI3€M C KypCaMH MATEMAaTHUKH,
Omonoruu, XuMuwu, reorpaduu U TEXHOJIOTUH.



Mescnpeomemnvie nonsamusi, CBI3aHHBIE C U3YYEHUEM METO0B HAYUYHOTO
MO3HAHUS: SIBICHUE, HAY4YHBIM (pakT, rumores3a, pu3nUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOII0IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJICIIb, U3MEPEHHUE.

Mamemamuka: penieHue CHUCTEMbl ypaBHEHUW, JMHEWHas QyHKIUS,
napa6ona, runepOosna, ux rpaduku ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (DYHKIIUU:
CUHYC, KOCHUHYC, TAaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPHI M UX MPOEKIIMU HA OCU KOOPAHHAT, CJIOKEHHUE BEKTOPOB.

buonoeus: mexannueckoe ABMKEHUE B )KUBOU mipupoie, Auddysus, ocmoc,
TEMJIOOOMEH  JKMBBIX  OpPraHuM3MOB  (BUIBI  TEIUIONEpEadyd, TEIUIOBOE
paBHOBECHE), JICKTPUUYECKUE SIBJICHUS B )KMBOUM TIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB W MOJEKYI,
MOJIb BELIECTBA, MOJISIPHAS. MACCAa, TEIUIOBBIE CBOMCTBA TBEPABIX TEJI, )KUIKOCTEU
Y Ta30B, SJIEKTPUUECKUE CBONCTBA METAIIJIOB, DJICKTPOJIUTHYECKAS TUCCOIHAITHS,
rajbBaHUKa.

l'eoepaghus.: B1aXXHOCTh BO3IyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus: npeodpa3zoBaHUe ABMKEHUM C UCIIOIH30BAHHUEM MEXaHU3MOB,
y4€T TpeHHs] B TEXHUKE, MOJAIIMITHUKU, HUCTOJIb30BAaHHWE 3aKOHA COXPAHCHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJAOMET U JIPyrue), BUraTelb BHYTPEHHETO
cropaHusi, mnapoBas TypOWHa, OBITOBOM XOJOJWIBHUK, KOHIUIIMOHED,
TEXHOJIOTMM  TOJy4eHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHUCIE
HAaHOMAaTepHUajIoB, U HAHOTEXHOJIOTHH, AIEKTPOCTATHUECKAs 3aIINTA, 3a3€MIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYWHBIA NPUHTEP, DIEKTPOHATrpPEBATEIbHBIC
IPUOOPHI, JIEKTPOOCBETUTEIIbHBIC PUOOPHI, raIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHUmMHAA UHOYKUUA

IlocTtostHHBIE MarauThl. B3anMoaelcTBHME ITOCTOSHHBIX  MAarHHTOB.
MarautHoe nosie. BekTop MarHUTHOM MHAyKIMU. [IpuHOUMII Cynepro3uuuu
MarHuTHBIX MoJied. JIMHMM MarHuTHOM MHAYKUUU. KapThHa JTUHUNA MarHUTHON
WHAYKIMH MOJISI IOCTOSTHHBIX MarHUTOB.

MarnutHoe TmoJie TPOBOJHMKA € TOKOM. KapThHa JIWMHUN HHIYKIUA
MarHuTHOTO TOJIS JJIWHHOTO MPSMOr0 MPOBOJHHUKA W 3aMKHYTOI'O KOJBIIEBOTO
MPOBOJIHUKA, KAaTYIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoieiicTBre npoBOIHUKOB
C TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalPABJICHHUE.



Cuna JlopeHuna, €€ MOaynb W HampaBiieHuE. JIBHKEHUE 3apsKEHHOU
YacTHILIbl B OTHOPOJJHOM MarHuTHoM mnose. Pabota cunsl Jlopenia.

SIBiieHne DIIEKTPOMArHUTHOW HMHAYKUMH. [IOTOK BekTOpa MarHUTHOU
WHAYKIUAHA. OJEKTPOABMKYIAS CUJIa HWHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu dapanes.

BuxpeBoe snekTpuueckoe mnojie. DIEKTPOABWKYIIAS CUJIa WHAYKIUU B
MPOBOJHUKE, IBUAKYIIEMCS MTOCTYIATEILHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

IIpasuno Jlenua.

NHOyKTUBHOCTh. SIBlIEeHME CAaMOMHAYKIMU. OJEKTPOABHKYIIAS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHBIC
MAarHMuThl, 3JICKTPOMArHUTHI, DJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTapPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMY MAarHUTHOTO TIOJISL.

B3aumopericteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

[IpaBuiio Jlenna.

3aBUCHUMOCTb 3IEKTPOABMIKYIIEH CHIIBI MHAYKIUHA OT CKOPOCTH U3MEHEHHUS
MAarHMTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIIHH.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUS IOCTOSIHHOIO MarHUTa HA PaMKYy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paznen 5. KoseOanus u BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble KoJ1e0aHus
Konebarensnass cuctema. CBoOOJHBIE MEXaHMYECKHE KOJIeOaHMS.
[Mapmonmnyeckue konebanms. Ilepuon, yactora, ammuTyaa u ¢dasza KoaeOaHuil.
[IpyxnHHBIN MagTHUK. MaTeMaTUHYECKUN MASITHUK. Y PABHEHNE TAPMOHHYECKUX
konebanuid. [IpeBpailieHrie HEPruu Mpyu rapMOHUYECKUX KOJICOAHUSIX.



Konebarenpubiit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUS B
UJeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTUS MEXAY MEXaHUYEeCKUMU U
ANEKTPOMarHuTHeIMH KoJsiebanusiMu. Popmyna Tomcona. 3akoH coXpaHEHUs
SHEPIUM B UEaTHLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBnenne o  3aTyxawomux  KojiebaHUsX.  BBIHYyXIeHHbIE
MexaHuueckue KojeOanusa. Pe3onaHc. BBIHYXKJAEHHBIE 3JIEKTPOMArHUTHBIC
KoJIeOaHHUsl.

Ilepemennsblii Tok. CHHYCOMJANbHBIA NEPEMEHHBIMA TOK. MOIIHOCTh
NEPEMEHHOT0 TOKa. AMIUIUTYAHOE M JICHCTBYIOIEC 3HAYEHUE CUJIBI TOKa W
HaIPSKEHUS.

Tpancdopmartop. [TpousBojcTBO, nepegava u noTpeodIeHuE
ANEKTPUUYECKOW  DHEPruu. OKOJOTUYECKHUE PHUCKHM TIPU  IPOU3BOJICTBE
anekTpodHeprun. KyiabTypa MCMOIB30BaHUS AJIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3ZHHU.

TexHuveckne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: DICKTPUUCCKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKa, JIMHUU AJICKTpOnepeaay.

Llemoncmpayuu

HccnenoBanre mapameTpoB KoJeOATENbHOM CUCTEMBI (MPY>KUHHBIA HIIN
MaTeMaTU4YE€CKU MasiTHUK).

HaGmronenue 3aTyxaronux KojaeoaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOaAHUM.

HaGmonenue pe3oHanca.

CB0OOHBIC JIEKTPOMATHUTHBIE KOJICOAHMSI.

OcumuiorpaMMsbl (3aBUCMMOCTH CUJIbI TOKA M HaNpsHKEHUSI OT BPEMEHH )
JUTSI DTIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3onanc npu mnocineqoBaTEIbHOM COEAMHEHUM PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb JIMHUY 3JIEKTPONEePEIayu.

Vuenuueckuii sxcnepumenm, n1abopamopHsie pabomol

HccnenoBanre 3aBUCUMOCTH MEPHO/Ia MAJBIX KOJIEOAHUH Tpy3a HA HUTH OT
JUTMHBI HUTH W Macchl Tpy3a.

UccnenoBanre mnepeMeHHOTO TOKAa B LENH W3 MOCIEI0BAaTEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHblE 80SIHbL

MexaHnueckue BOJHBI, ycloBusl pacnpoctpanenus. [lepuoa. CkopocTb
pacrpocTpaHeHusi M JJuHa BOJIHBL. [lomepeuHble W MPOAOJIbHBIE BOJHBI.
Nurtepdepenius u qudpakius MEXaHUUECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.



DJIEKTPOMArHUTHBIE BOJHBI. YCJIOBUA H3IIYYEHHS JJIEKTPOMATHUTHBIX
BOJH. B3aumHas opuenrtauus BektopoB E, B, V B dieKTpOMarHuTHOW BOJIHE.
CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPaXKECHHE, MPEIOMIICHHE, TOISpU3alus,
nudpakius, uarepdepenius. CKopocTh dEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTPOMarHuTHBIX BOJIH. [I[pMEHEHNE 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeleBUACHU. Panuonokanus.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEeIbI.

TexHuueckne yCcTpoWCTBA M TMPAKTUUECKOE MPUMEHEHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTBI, YJIbTPa3ByKOBasi IMAarHOCTUKA B TEXHUKE W MEIUIIMHE, pajap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebumomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmonenne orpakeHus ¥ MpesioMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeHinn u UG pakiinl MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAOU U
4acTOTOM KoJieOaHuH.

HccnenoBaHnne  CBOWCTB  JJEKTPOMATrHUTHBIX  BOJIH:  OTpaXkKEHUE,
peIOMIICHHE, MOJIsIpU3alus, AuPppaxius, HTepdepeHus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. lIpsMonmHENHOE pacnpOCTpaHEHHE CBETAa B
ogHopoaHou cpene. JIyu ceera. ToueuHbI HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxkeHuii B
IJIOCKOM 3€pKaJie.

[Ipenomiienne cBeTa. 3akoHBI MPEJIOMIIEHUS CBeTa. AOCOMIOTHBIN
rokasarens npesomiieHus. [lonnoe BHyTpeHHee oTpaxenue. [IpenensHbiil yron
[IOJIHOTO BHYTPEHHETO OTPAKECHMUS.

Hucnepcust ceta. ClHoxKHBIN cocTaB Oemnoro ceera. L[ser.

ColOuparomue W paccewBaroImue JUH3BI. ToHKasg auH3a. DOKycHOE
paccTosiHUEe UM ONTHYECKas Cujia TOHKOHM JuH3bL. [locTpoeHune n3oOpakeHuil B
COOMPAIONINX U PACCEUBAIOIIUX JIMH3aX. DOpMysa TOHKON JIMH3bI. Y BeTMYEHUE,
JTaBaeMoOe€ JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Murepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOJEHUS MakKCUMYMOB MU MHHUMYMOB B HHTEpP(EpEHIIMOHHOM
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.



Hudpakus cBera. udpaknuonHas pemérka. YcloBUe HaOIIOICHUS
[JIABHBIX MAaKCMMYMOB TMpU TAJE€HUU MOHOXPOMAaTHYECKOTO CBeTa Ha
IU(GPaKUUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckne ycTpoHCTBa M TPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyTa,
dboToanmapar, MPOCKIMOHHBIA amnmapat, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpsamonrHEelHOE PacpOCTpaHEHUE, OTPAKEHUE U TPEIOMIICHHUE CBETA.
Onrtruueckue mpudopHI.

[lonHOe BHyTpeHHEE OTpakeHUe. Mojenb CBETOBOAA.

HccnenoBanuie cBOWCTB M300paxKeHUI B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOna.

HaGmonenne natepdepeHum crera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu cBera.

[TomyueHue ciekTpa ¢ MOMOIIIBIO IPU3MBI.

[Tony4yenue cnexTpa ¢ MOMOIIBI0 AUGPAKIHUOHHON PEHIETKH.

HaGmronenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue nmokazaress NpeJoMIeHUS CTEKIA.

HccnenoBanuie cBOWCTB M300paKeHUI B JIMH3AX.

HabGmronenue nucrnepcuu cBera.

Paznen 6. OcHOBBI CTIENMAJIBbHON TEOPUU OTHOCUTEJIBLHOCTH

['paHubl OPUMEHHMMOCTH  KJIACCMYECKOM  MexaHuku. llocryiartsl
CHEUUAIBHOW TEOPUU OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTH MOAYJSL CKOPOCTH
CBETa B BaKyyMe, IPUHILINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh  OJHOBPEMEHHOCTHU.  3aMEIJIEHHE  BpPEMEHU U
COKpAIllCHUE JIJINHBL.

DHeprus U UMNYJIbC PEISATUBUCTCKOW YACTHUIIBIL.

CBsi3b Macchl C DSHEPrued W HMMIYJIbCOM PEISATUBUCTCKOM YaCTHIIBI.
DOHeprus MmoKosl.

Pazgen 7. KBanToBas pusuka
Tema 1. Dnemenmul K8AHM OGO ONMUKU
®otoubl. @opmyna [lnanka cBa3u sHepruu (HOTOHA C €ro YacTOTOM.
DHeprus U UMNyJbCc POTOHA.



OtkpeiTe 1 uccienosanue (orodpdexra. OnbiTel A. I'. Cronerosa.
3akonbl Gotorpdexra. YpaBHeHue DiiHmTerHa a1 pororpdexra. «KpacHas
rpanuna» ¢potosddexra.

Jasnenue ceeta. Onwitel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue ycTpoMCTBAa U MpaKTUUECKOE MpUMEHEHUE: (HOTOIIEMEHT,
doTongaTuuk, conHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®oT03p(DHEeKT Ha YCTAaHOBKE C LIMHKOBOMW IMJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

Creroauos.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopenbs aroma Tomcona. OnbiTel Pezepdopaa mo paccessHuio o -4acTHII.
[Inanerapnas moxaens aroma. [loctymatel bopa. M3nyueHue u morionieHue
(GOTOHOB TIpH TEpexo/ie aToMa C OJHOTO YPOBHSI PHEPruu Ha Apyrou. Bumbl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBeie cBoiicTBa wactun. Bomnbel ge bpoins. KopnyckysisipHo-
BOJIHOBOM Jyallu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYEHHE.

TexHuueckne ycTpoHCTBa M NMPAKTHUYECKOE MPUMEHEHHUE: CIIEKTPabHBIMI
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Jlemoncmpayuu

Mognens onsita Pesepdopaa.

Onpenenenue JUIMHBI BOJIHBI Jia3epa.

HaGmonenne muHEMYaThIX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

Hab6monenne mMHEHYaToro CreKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHus sifpa. OTKphITHE
pannoaktuBHocTH.  OmbiTel  Pesepdopna mo  ompeneneHHio  cocraBa
paanoakTuBHOTO wm3mydeHusi. CBoiicTBa ambda-, Oera-, ramma-u3IydeHUs.
BnusiHue paanoakTHBHOCTH Ha KMBBIE OPraHU3MBI.

OTtkpeiTHE TIpOTOHA U HelTpoHa. HykionHas mozens siapa ['elizenOepra—
NBanenko. 3apsg sapa. MaccoBoe unciio sjpa. M30Tomnsl.

Anbda-pacnian. DNEKTpOHHBI M TO3UTPOHHBIN OeTa-pacnajn. ['amma-
U3JlydyeHue. 3aKOH paJuoakTUBHOTO paclajia.



DHeprusi CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue U CUHTE3 A1ep.

SAnepnsiit peaktop. TepmosiaepHsiii cunte3. [IpoOieMbl U NEPCHEKTUBHI
AIEPHON SHEPIETUKHA. DKOJIOTHYECKUE ACIIEKThI SIAEPHOU SHEPTETUKH.

DOneMeHTapHble YacTULbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAa0JIIOIEHHS U PETUCTPALIUN AI€MEHTAPHBIX YaCTHI.

@dyHaaMeHTadbHble B3aUMOJEHCTBUSA. EQUHCTBO (hU3MUECKOW KapTHHbI
MUpa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JO3UMETD,
Kamepa BusibcoHa, siiepHbIil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CUY€TynK MOHU3HUPYIOINUX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusiM).

Pa3zznen 8. DiieMeHTBHI ACTPOHOMUM U ACTPO(PU3IUKH

Ortanbel  pa3BUTUS acTpoHOMuM. [IpukinagHoe W MHUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMHU.

Bun 3Bé3nnoro He6a. Co3Be3nus, ApKue 3BE3MbI, IUIAHETHI, UX BUAUMOE
IBUYKEHHUE.

Conneynas cucrema.

Connue. Conneynass akTuBHOCTh. Mctounuk sHeprun ConHLA U 3BE3.
3BE311bI, UX OCHOBHBIE XAPAaKTEPUCTUKH. J[MarpamMma «CHEKTpaJIbHBIN Kiacc —
CBETUMOCTB». 3BE3/bl TJIABHOW MOCIIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb» JIJIs 3BE3] TJIABHOUM MOCJEA0BATEIbHOCTH. BHyTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE NPEICTABIECHUS O IPOUCXOKACHUU U 3Botounn CoJIHIIa U
3BE31. DTanbl KU3HU 3BE3I.

Mueunsiii [1yTe — Hama [Nanaktuka. [lTomoxxenue u auxenue CoJiHIA B
lNanaktuke. Tumnsl raakTuk. PaguoranakTuku u kBazapsl. YEpHbBIE ABIPHI B Ipax
rajaKkTHUK.

Bcenennas. Pacmupenne Bceenennoit. 3akon Xa66na. PasGeranme
ranakTuk. Teopust bonpmioro B3peiBa. PenukroBoe nsnydeHue.

Macurabnas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGmronennst HeBOOPYKEHHBIM TJIa30M C UCTIOIH30BAHUEM KOMITBIOTEPHBIX
NPUWIOKEHUN Il ONpeJeseHUsT TOJIOKEHUsT HeOECHbIX OOBEKTOB Ha



KOHKPETHYIO JaTy: OCHOBHBIE c03Be3usi (CEeBEpHOro MONYMIApUS U SIPKUE
3BE3/IBL.

Ha6monenus B Teneckon JIlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromuee NOBTOPEHUE

Ponp ¢u3uku u acTpoHOMUHM B SKOHOMHYECKOH, TEXHOJOTHYECKOMH,
COIMAIBHOM M JTHYECKON cdepax AesTEILHOCTH YEJIIOBEKa, POJb U MECTO
GU3UKM W acTPOHOMUM B COBPEMEHHOM HAaydyHOM KapTWUHE MHUpa, pPOJIb
dbu3ndeckoi Teopur B POPMHUPOBAHUU MPEACTABICHUN O (PU3UUECKON KapTHUHE
MHpa, MeCTO (U3MYECKONM KapTHHBI MHUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 11 Kitacce ocyiiecTBisieTcs ¢
Y4ETOM COJIEPKATEIIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MAaTeMaTHUKH,
OMOJIOrMH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnuvle nonsimus, CBI3aHHBIE C U3YYEHUEM METO0B HAYUYHOTO
MO3HAHMS: SIBJICHWE, HAy4HbIA (DaKT, TUnoTe3a, puznueckas BETUUMHA, 3aKOH,
Teopwsi, HAOJIIOJICHNE, SKCTIEPUMEHT, MOJICIIMPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMBbl YPAaBHEHHI, TPUTOHOMETPUYECKUE
byHKIUU: CUHYC, KOCHHYC, TaHI'EHC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCU KOOPJWHAT,
CJIIOKEHUE BEKTOPOB, MIPOM3BOJIHBIE JIIEMEHTAPHBIX (DYHKIUH, NpPU3HAKU
0J100Ms TPEYTOJIbHUKOB, ONIPEIeSIEHUE TUIOMIAIN TUIOCKUX QUTyp U 00bEMA Ted.

buonozus: snexrpuyeckue SBJICHUS B JKMBOM MPHUPOAE, KoJeOaTelbHbIE
JIBUKCHUS B )KMBOU MPUPOJE, OIITHYECCKHUE SIBIICHUS B )KUBOW IPUPOJIEC, IEUCTBUE
pagualyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KpHUCTaJUIM4ecKas CTPYKTypa
TBEPABIX TEJN, MEXaHW3MBl OO0pa30BaHUA KPHUCTAIUTMYECKOM  PEIIETKH,
CIIEKTPaJIbHBIA AHAJIU3.

leoepaghus: MarHUTHBIE TIONIOCA 3€MJIM, 3aJ€KA MAarHUTHBIX DY,
doTochEMKA 3eMHOI TOBEPXHOCTH, MIPEACKA3aHUE 3EMIICTPSICEHHI.

Texnonocusa: NWHUM DIEKTpONEpEenad, TEHEPATOp IEPEMEHHOTO TOKa,
AJIEKTPOJBUTATENb, UHAYKIMOHHAS I€4b, pajgap, PaaAuONpPUEMHUK, TEIEBU30D,
anTteHHa, tenedoH, CBU-neub, MPOEKIIMOHHBIM anmapaT, BOJOKOHHAsS OINTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yuebHoro mpeamera «Dusmka» Ha ypoBHE CpeTHEro OOIIeTro
oOpazoBaHnus (6a30BbIN YPOBEHB ) JOJKHO 00ECTICUUTh JOCTHKEHUE CIIETYIOIMINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yNbTaThl OCBOCHMS Y4eOHOTo mpenmera «Dusnkay
JOJDKHBI ~ OTpa)XaTh  TOTOBHOCTH W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH,
CUCTEMOW IIEHHOCTHBIX OPHEHTAIlMM, MO3UTUBHBIX BHYTPEHHUX YOEKIEHUI,
COOTBETCTBYIOIIUX TPAIUIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOIIecTBa,
pacliMpeHue >KU3HEHHOIO OIbITa W OMNbITa JESITEIBHOCTA B IPOIECCe
peanu3alr OCHOBHBIX HAIPABJICHUM BOCIUTATEIBLHOM JEATEIIBHOCTH, B TOM
YHUCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMHUPOBAHHOCTb TPAXKIAHCKOU MO3UIIMH 00YUYaIOIIETOCs KaK aKTHBHOTO
¥ OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKMX T'YMAHHUCTHYECKUX H
JEMOKPaTUUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JACSATEIBHOCTh B UHTEPECAX TPAXKIAHCKOTO
oO1ecTBa, y4acTBOBaTh B CAaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHU3aIINY;

YMEHHME  B3aUMOJICMCTBOBaTh C  COIMAJbHBIMH  HMHCTUTyTaMHU B
COOTBETCTBHHM C MX (DYHKIIUSAMHU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTApPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hopMHUPOBAaHHOCTH POCCUHCKOM rpakIaHCKOU HWJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOLICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JAOCTHXEHHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHMS;

CIIOCOOHOCTh OIICHWBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIETO;



4) 3¢TETHYECKOT0 BOCIIUTAHMS

ACTETHUYECKOE OTHOIIEHWE K MHpPY, BKIIOYAs O3CTETUKY HAYYHOTO
TBOPUYECTBA, MPUCYIIETO (PU3UICCKON HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K Pa3InuHbIM cdepaM npodhecCHOHATBHOW NEeATeIbHOCTH, B TOM
quclie CBA3aHHBIM C (DU3MKOM M TEXHUKOW, YMEHHE COBEpUIaTh OCO3HAHHBIN
BbIOOp Oyaymed mnpodeccud M peaau30BbIBATH COOCTBEHHBIE >KHU3HEHHbBIE
TUTaHBL;

TOTOBHOCThH U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3HKY Ha TIPOTSHKCHUU BCEH KU3HU;

6) IK0JI0rH4eCKOro BOCIIUTAHHUS:

c(hOpPMHPOBAHHOCTh AKOJOTHYCCKON KYJIbTYpPhI, OCO3HAHHE TJI00AIBHOTO
XapakTepa SKOJIOTHYCCKUX TPoOIIeM;

IUIAHUPOBAHUE WU OCYIIECTBIICHUE ICWCTBUUA B OKPYXKAIOIIEHW Cpelle Ha
OCHOBE 3HAHUS IIEJICH YCTOMYUBOT'O PA3BUTHS YCIIOBEUCCTRA;

pacIIMpeHUEe OTMbITA JACATSIBHOCTH DKOJOTHYCCKON HANpPaBIICHHOCTH Ha
OCHOBE MMCIOIIMXCS 3HAHUH 10 (DHU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3NUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAay4YyHOH AesTeNbHOCTH, TOTOBHOCTh B IIpoliecce
u3ydeHus: (U3MKKA  OCYIIECTBIATh TMPOEKTHYIO H  HCCIEIOBATEIBCKYIO
NEeSTEbHOCTh UHINBUIYAIBHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1edcTBUS:
CaMOCTOSITEIbHO  (OPMYJIHUPOBATh W  aKTYaJU3HPOBATh MPoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENIATh eI JIEATEILHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
JIOCTHKCHUS
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PaCCMaTPUBAEMBIX
(M3UYICCKUX SBIICHUSX;
pa3pabaTeIBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIN3a UMEIOIITUXCS
MaTEePUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OIICHHUBAaTh COOTBETCTBHUE
pe3yJIbTAaTOB LEISAM, OLICHUBATh PUCKH ITOCJICACTBUH JI€TEIIbHOCTH;



KOOPJIMHUPOBATh ¥  BBINOJHATH PAabOTy B  YCJIOBHSAX peaibHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.

Bba3oBble ucciieqoBaTeIbcKue AeliCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJOTHUEH, KITFOYCBHIMHU MOHATHUSIMU M METOJaMHU
(u3nUecKon HayKu;

BIaJ€Th  HABbIKAMU  y4eOHO-HCCIIEOBATENIbCKOW W MPOEKTHOMN
AesTenbHOCTH B oOnmacTu  (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY MTOMCKY METOJIOB PEIICHUS 3a/1a4 (PU3HMUECKOTO COJIepPIKaHus,
NPUMCHCHHIO PAa3IMYHBIX METOOB TIO3HAHUS;

BJIAJIETh BHJAMHU JICATEIBHOCTH IO TOJXYYCHHIO HOBOTO 3HAHHS, €r0
WHTEPIIPETAIIMN, TPEOOPa30BAaHUIO W TMPUMEHEHUIO B PA3IMYHBIX yYEeOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPHU CO3/IaHUN YYeOHBIX MTPOCKTOB B 00J1aCTH (DU3UKU;

BBISBJIATh TPUYUHHO-CIICACTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THIIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHI JJIsS J0Ka3aTeIbCTBA
CBOMX YTBEP)KJICHUM, 33/1aBaTh MMApaMETPhl U KPUTCPUH PEIICHUS;

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJIE€ PCEIICHUS 3a]addl pe3yJbTaThl,
KPUTHYECKH OIEHUBATH HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCIIOBUSX;

CTaBUTh U (PopMyNIHpOBaTH COOCTBEHHBIE 3aJayll B 00pa30BaTENbHOMN
JESITEIHbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DUBUKU;

J1aBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTHh 3HaHWUA MO0 (HU3MKE B TMPAKTHYECKYIO 00J1acTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIIBUTATh HOBBIE UJICH, MPEIaraTh OpUrHHAIBHBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, JOIMYCKAIOIHE aIbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ undgopmanmeii:

BJIa/IETh HABBIKAMH MOJTyYeHUS MHPOpMaIuu GU3HNIECKOTO CONECPKAHUS U3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISITh TMOWCK, aHAU3,
CUCTEeMaTH3alMI0 U WHTEPIpETAIi0 HHOOPMAIIMN PA3TUYHBIX BUIOB U (opM
MPE/ICTABIICHNUS;

OIICHUBATh JIOCTOBEPHOCTH UH(POPMAITUH;

UCTIONIb30BaTh CpeACTBA HWH(OOPMAIIMOHHBIX H KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIIMOHHBIX
3aja4 ¢ coOnoeHueM TpeOOBaHUM SProOHOMUKH, TEXHHKH O€30macHOCTH,
TUTUCHBI, PECypCOCOEPEKECHUs, TIPABOBBIX H OTUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MacHOCTH;



co37aBaTh TEKCThl (PU3MYECKOIO COAEpPKaHUA B pazIMyHbIX (opmaTax c
y4€ToM Ha3zHaueHuss UHPOpMALMM U LEJIEBOM ayAUTOpUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaIU3aLIUU.

KommyHuKkaTHBHBIE YHHBepcaibHble YUeOHbIe 1eiiCTBUA:

OCYLIECTBJISITh OOILEHHE Ha Ypokax (U3MKM U BO BHEYPOUHOU
NeSTEeNbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyalMd W CMST4atrh
KOH(JIUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB;

NOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHAHON ¥ MHIUBUIyaIbHON
paboThI;

BbIOMpATh TEMATHUKYy W METOJIbI COBMECTHBIX JACHCTBUM C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

OPUHUMATh 111  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATH JCHCTBUS MO €€ JOCTHXKEHHUIO: COCTaBJIATH IJIAH JIEWCTBUIA,
pacnpenensiaTe pojd ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaThb pPE3yJbTaThl
COBMECTHOM paboTh;

OLIEHMBAaTh KaueCTBO CBOETO BKJIaJa M KaXJOr0 y4aCTHHKAa KOMAaH[bl B
oOIIMii pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE INPOEKTHI, OLEHUBAaTh WJEU C TMO3ULHUU HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh IO3UTUBHOE CTPATErMUYECKOE IOBEJACHUE B Pa3INUYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaibHbIe YueOHbIe /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSTEIFHO OCYIIECTBISTh MO3HABATEIBHYIO JIEATEILHOCTH B 00J1aCTH
(¢U3MKH W acCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh W (POPMYIHUPOBATH
COOCTBEHHBIC 3aJ1a4M;

CaMOCTOSITEIILHO COCTAaBIISATH IUIAH PEHICHUS PACUETHBIX U Ka4eCTBEHHBIX
3a/ay, TUTAH BBITIOJHEHUS TMPAKTHYECKOW pabOThl C YYETOM HMMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN 1 MPEANOUYTCHU;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacCHIMPATh paMKH y9eOHOTO TIPEIMETa Ha OCHOBE JTMYHBIX MPEMOYTECHU;

nenaTh OCO3HaHHBIM BBIOOp, apryMEHTUpPOBaThH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 32 PEIICHUC;



OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO 3PYIHULHMA B 00OJACTH
(GU3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENBHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIHOHATbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYAIIHsIM, BHOCHTh KOPPEKTHBHI B ACSITEIHLHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB IIEIISIM;

BIaJIeTh HAaBBIKAMU TIO3HABATEIBHOW pediieKcuH KakK OCO3HAHUS
COBEpIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX TPOIECCOB, MX PE3YNIbTATOB H
OCHOBAHUM;

UCTIOJIH30BaTh MPUEMBI peIIeKCHH JIJISl OTICHKH CUTYAIlUH, BEIOOpa BEPHOTO
peleHus;

yMEThb OILIEHWBAaTh PUCKA M CBOEBPEMEHHO NMPUHUMATH PEIICHUS MO HX
CHIDKEHUIO;

NPUHAMATh MOTUBBI M apTyMEHTHl JPYTUX TpPH aHAIHW3€ pPE3yJIbTaTOB
JeSTeLHOCTH;

NPUHUMATH ceOs1, MOHMMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

NPUHAMATh MOTUBBI M apryMEHTHl JPYTUX TpPH aHAIHU3€e pPEe3yJIbTaTOB
NEeSITEbHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OIMIHOKH.

B nporiecce nocTukeHus IMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IIPOTPAMMBI
no ¢Qusuke I8 YpPOBHS CpeaHero oOmiero oOpa3oBaHUs y OOyJarouuxcs

COBEPIICHCTBYETCS AYMOIIMOHATBHBIH WHTEIUICKT, Ipe/InoJararomui
c(hOopMUPOBAHHOCTb:
CaMOCO3HAHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh ~ IMOHWMATh  CBOE

HMOIIMOHATLHOE COCTOSIHHE, BHUJETh HANpPAaBICHUA pPa3BUTUA COOCTBEHHOMU
AMOITMOHATLHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

CaMOpEeTyJTUPOBAHMS, BKIIOYAIONIETO0 CAMOKOHTPOIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJECHUE, CIIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHATEHBIM U3MEHEHUSM U MPOSIBISTH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPECHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K JOCTIKCHUIO 1IETTH
U yCTeXy, ONTUMHU3M, HTHUITMATUBHOCTh, YMEHHUE JIEMUCTBOBATHh UCXOJISl U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh  AMOIMOHAIHHOE
COCTOSIHUE IPYTUX, YIUTHIBATH €TI0 MPU OCYIIECTBICHUH OOIIEHNUs, CIOCOOHOCTD
K COYYBCTBHIO U COTICPEIKNBAHMUIO;

COIMAJIBHBIX ~ HABBIKOB, BKIIOYAIOIIMNX CIHOCOOHOCTh  BBICTPaMBaTh
OTHOIICHUS C APYTUMH JIFOJABMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U Pa3pelIaTh
KOH(JIMKTHI.



HPEIMETHBIE PE3YJIBTATDBI

K xonny obyuenust B 10 kjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX POib U MECTO PU3UKHU B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4yHOW KapTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIIOIEH;

YUUTHIBATh TPAHULBI NPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJIENECH:
MaTepHuajibHas TOYKa, MHEpIHalIbHAs cHCTeMa OTCYETa, aOCONIOTHO TBEPAOE
TEJI0, WACAIbHBIA Ta3, MOJEIU CTPOCHUs Ta3o0B, JKUAKOCTEW U TBEPIABIX TEll,
TOUCYHBIN PJEKTPUUECKUH 3apsi] IPU pelieHuH GU3NIECKUX 3a/1ay;

pacno3HaBaTh pU3MYECKUE SABJIECHUS (MIPOIECCh) U OOBACHATH X HA OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHHMS BEIIECTBA U
JJIEKTPOJAUHAMUKNA: PABHOMEPHOE M PAaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
JIBUKEHUE, CBOOOJIHOE TMaJeHUE TeJ, JIBWKEHUE MO OKPYXKHOCTH, MHEpIIHS,
B3auMojieiicTBue Ten, Auddys3us, OpOYHOBCKOE [BH)KEHHUE, CTPOCHHUE
KHUJIKOCTEH W TBEPABIX TeJ, H3MEHEHHWe o00bEMa Tel IpU HarpeBaHUU
(oxJaXk1eHuM), TEMJIOBOE PAaBHOBECHE, MCHApEHUE, KOHAEHCAlus, IUIaBJICHUE,
KpUCTAJUIN3aLUsA, KUIIEHHUE, BJIAXXHOCTh BO3yXa, [IOBBILICHUE JaBICHU Ia3a Py
€ro HarpEeBaHUU B 3aKPBITOM COCYZE, CBsI3b MEXKY lTapaMeTpaMU COCTOSIHUS ra3a
B U30IIpOLecCax, MIEKTPU3ALUSA Tell, B3aUMOACHCTBUE 3aPsI0B;

OTKCHIBAaTh MEXAHUYECKOE JABM)KEHUE, UCIIONIb3YSl (PU3NUECKUE BEIUUMHBI:
KOOpJAMHATA, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOPEHHE, Macca Teja, CWUIA,
UMITYJIbC TEJIa, KHHETUYECKas SJHEPIus, IIOTCHIMAIbHAs SJHEPT UL, MEXaHUYECKas]
paboTa, MexaHHWYecKass MOIIHOCTb; IMpPH OMNHCAHWU IPABUIBHO TPAKTOBATh
(U3NYECKUil CMBICI HCIOJB3YEMBIX BEJIMYMH, MX OOO3HAUYEHUS U €IUHULIBL,
HaXOAUTh (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C IPYTUMHU
BEJINYNHAMU;

ONMCBHIBATh HM3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SIBJICHMS,
UCHONBb3Ysl (U3NYECKUE BEIMYMHBI: JIaBJICHUE Trasza, TeMmIeparypa, CpemHss
KHUHETHYECKast JHEprus Xa0TUYECKOTO I BKCHUS MOJIEKYI,
CpEOHEKBaApaTUYHasA CKOPOCTb MOJIEKYJ, KOJIUYECTBO TEIUIOTBI, BHYTPEHHSA
sHeprusi, pabora raza, KOIQPHUIMEHT TMOJE3HOrO JEHCTBHUS TEIIOBOTO
JBUTATENsI; TpPU ONKUCAHUU TPABUIBHO TPAaKTOBAaTh (U3MUECKUNA CMBICI
UCIIOJIB3YEMBIX BEJIMYMH, UX OOO3HAYEHHUsI W €IUWHULI, HAXOAUTh (POpPMYJIbI,
CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMU BEIUUYHHAM;



ONMCBHIBATh  HM3YYECHHBIE  JJIEKTPUYECKHME  CBOMCTBA  BEIIECTBA U
ANIEKTPUYECKUE SIBJICHUSI (TMPOLECChl), HUCHONb3Yysd (PU3NUECKUE BEIMYHUHbI:
ANEKTPUUYECKUH 3apsJl, JIEKTPUUECKOE M0JIE€, HANPSHKEHHOCTD NOJIs, TOTEHIUA,
Pa3HOCTh MOTEHLMAJIOB; NPHU ONUCAHUU NPABWIBHO TPAKTOBATH (U3HUECKUIA
CMBIC]T HCIONB3YEMBIX BEJIWYUH, UX O0O3HAYEHUS M EIMHHUIIbI; YKa3bIBATh
(GopMyIbl, CBS3BIBAIOIIME JaHHYI0 (PU3WYECKYI0 BEIMYHMHY C JPYTUMU
BEJINYNHAMU;

aHANIM3UPOBATH (PU3NYECKHE TPOLIECCHI U ABJICHUS, UCTIONIb3YA (pU3ndecKkue
3aKOHBI ¥ IPUHLIUIIBL: 3aKOH BCeMUPHOTo Tsirorenus, 1, II u 111 3axonsr HeroToHa,
3aKOH COXPAHEHUS MEXAHWYECKOW DHEPrUM, 3aKOH COXPAaHEHUS HMITYJIbCa,
OPUHUMUIT CYNEPIIO3UIIMU CUJI, IPUHIUII PABHOIIPABHS MHEPLUUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOEHHS BEIIECTBA, a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW SHEPTUH TEIIOBOTO JIBHXKEHUSI MOJIEKYJI
c a0cCoNIOTHOW TeMIepaTypoil, MEepBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHMs DJIEKTPUYECKOIro 3apsiga, 3akoH KyloHa, mpu 3TOM pasnuyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MaTEMaTHUYECKOE BhIPAXKEHUE U YCIIOBUS
(rpanuIlpl, 006J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TMPUHIUIBI JEUCTBUS MalllMH, MPUOOPOB H
TEXHUUYECKUX YCTPONCTB; pa3invaTh YCIOBHs UX 0€30MaCHOTO UCIIOJIH30BAHUS B
MOBCETHEBHOM JKU3HU;

BBITMIOJHATh SKCIEPUMEHTHI IO HUCCIENOBAHUIO (DU3MYECKUX SIBJICHUN U
IPOLIECCOB C KCIOJIb30BAHHEM IMPSAMBIX U KOCBEHHBIX M3MEPEHHI, MPU STOM
dbopmynupoBaTh mpobieMy/3agady W THUIOTE3y YYeOHOro OKCIEPHUMEHTA,
coOupaTh YCTaHOBKY U3 MPEJI0KEHHOTO O0OpYIOBaHMS, MPOBOIAUTH OMBIT U
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh NPSIMbIE U KOCBEHHBIE M3MEPEHUsS (HU3MYECKUX BEIIUYMH,
OpU 3TOM BbIOMpATh ONTUMAJBHBIA CIOCOO HM3MEPEHHS M HUCIHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH IMOTPEIIHOCTEN U3MEPEHU;

UCCIIEZIOBATh  3aBUCUMOCTH MEXAY (U3MUECKUMU BEJIMYMHAMH C
UCIIOJIb30BAHUEM NIPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYMPOBATH YCTAHOBKY,
(GuKCUpOBaTh Pe3yibTAThl MOTYYCHHON 3aBUCUMOCTU (PU3MUYECKUX BEIUYHH B
BUjie Tabnuil U rpauKoB, AeNaTh BHIBOABI IO Pe3yabTaTaM MCCIIeT0BaHUS;

co0ro1aTh nMpaBuia 6€30MacHOTo Tpy/ia MNP MPOBEIEHUHU HCCIEA0BaHU B
pamMKax y4eOHOTO SKCIEPUMEHTa, y4eOHO-HCCIEeNOBAaTeNbCKOW U MPOEKTHON
JESATENBHOCTU C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB U 1a0OPATOPHOTO
000pyTI0BaHMS;

pemaTth pacy€THhlE 3aJadydl C SIBHO 3aJaHHOM (DU3MYECKOW MOJEIbIO,
UCIIOJIb3Ysl (pU3MYECKHE 3aKOHbl M NPUHLMIIBI, HA OCHOBE aHajau3a yCIIOBUS



3a1aud BbIOMpPATh (PU3UUYECKYI0 MOJIETb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U
dbopmynbl, HEOOXOIUMBIE ISl €€ pellleHUs], MPOBOAUTL PacuyE€Thl U OLICHUBATH
peaIbHOCTh MOJYUYEHHOTO 3HAYeHUs (PU3HNUYECKON BETUYUHBI;

pemiaTth KaueCTBEHHBIE 3a/1a4u: BBICTpPauBaTh JIOTUYECKHU
HEMPOTUBOPEUYUBYIO IEMIOYKY PACCYXKIECHUU C OMOPOM HA M3YYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SIBJICHUS,

UCIIOJIB30BaTh  TMPU  pEHIeHWH  y4eOHBIX  3aJa4  COBPEMEHHBIC
uH(OpPMaIIMOHHbBIC TEXHOJIOTUU TUTS MOUCKa, CTPYKTYpHUPOBaHUsI,
UHTEpOpEeTallMd W  TMPEJCTaBICHUS y4eOHOW U HAYYHO-TIOMYJISIPHOM
uHopMaluK, TIOJYYEHHOW U3 Pa3JIUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJy4aeMyI0 HH(POPMAIIHIO;

MPUBOAUTH MPUMEPHI BKJIaJ1a POCCUMUCKUX U 3apPYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYXKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCITIOJIH30BaTh TEOPETUUECKHUE 3HAHUS MO (DU3MKE B TIOBCEIHEBHON KU3HU
JUTsl oOecrieueHrs 6€30MacHOCTU PH 00paIleHUH ¢ MpruOopaMu U TEXHUYECKUMHU
YCTPOUCTBAMHU, JIJII COXPaHEHHUsI 3JI0POBbS U COOTIOICHUSI HOPM SKOJIOTHYECKOTO
NOBEJEHUS B OKPY’KaIOIIEH Cpeae;

paboTaTh B TpYIIEe C BBINOJHEHUEM PA3JIMYHBIX COIMANBHBIX POJIEH,
IUTAHUPOBATh PAOOTy TPYIIbI, PAMOHAIBHO pacCHpeeisTh OOS3aHHOCTH U
IUIAaHUPOBAaTh  JIESITEIBHOCTh B HECTAHJAPTHBIX CUTyalUsX, aJI€KBATHO
OLIECHMBAaTh BKJAaJ  KaXJOr0 M3 YYaCTHUKOB TpyNIbl B  pEUICHUE
paccMaTpuBaeMoi IPOOIEMEI.

K xonmny obyuenust B 11 kJj1acce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPaAX POJb U MECTO (PU3UKH B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MHUPA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U
TE€XHOJIOTHH, B IPAKTUYECKOU AECATEIBHOCTHU JIFOAEH, LIEJTOCTHOCTh U €JUHCTBO
buznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS HW3YYEHHBIX (DU3UYECKUX MOJIEICH:
TOYEYHBIN JJIEKTPUUECCKUN 3apsll, JIyd CBETa, TOYCYHbIA HCTOYHHK CBETAa,
salepHas MOJeJb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO siJpa MpU PELICHUH
bU3UIeCKUX 3a/1a4;

pacrno3HaBaTh GU3MUECKUE SIBICHUS (MPOIECCHI) M OOBICHATH X HA OCHOBE
3aKOHOB  JJIEKTPOAMHAMHUKM W  KBAaHTOBOM  (PU3MKH:  DIIEKTpHUUECKas
MIPOBOJIMMOCTbh, TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JEHUCTBHS TOKA,
B3aUMOJICUCTBUE  MArHUTOB, DJJICKTPOMArHUTHasE  WHAYKIUSA, JEHCTBUE
MarHdTHOTO TMOJsi HAa NPOBOJAHUK C TOKOM U JABWXKYUIMHCA 3apsi,



ANEKTPOMArHUTHbIE KOJEOAHWS W BOJIHBI, MPAMOJIMHEHHOE pacupoCTpaHEHHE
CBETa, OTPAKEHUE, MpeJoMIIeHrne, MHTepdepeHus, Tudpakys U NoaIpu3aus
CBeTa, nucnepcus ceta, hotodnekTpuueckuid 3pdext (hotorddekxt), cBeToBOE
JaBJ€HUE, BO3HUKHOBEHHE JIMHEWYaTOro CHEKTpa aromMa  BOJOpOAa,
€CTECTBEHHAs! U UCKYCCTBEHHAs paJUOAKTUBHOCTH;

ONKCHIBATh W3yUYEHHBIE CBOMCTBA BEIIECTBA (3JEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHE,  AJIEKTPUUECKYI0  MPOBOJUMOCTh  pa3IMYHBIX  Cpel) W
AJIIEKTPOMArHUTHBIE SBJICHUS (IIPOLIECCHI), UCIONB3Ysl (PU3NUYECKHUE BETUUYMHBI:
ANEKTPUUECKUH 3apsi]l, CUJIa TOKA, HJIEKTPUUYECKOE HANPSHKEHHE, DJIEKTPUUYECKOE
CONPOTHUBIIEHHE, PA3HOCTh MOTEHIIUATIOB, JIEKTPOIBIKYIIAs cuiia, paboTa ToKa,
UHAYKIUS MarHuTHOTO MOJsl, cuia Amriepa, cuia JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPTUs JIEKTPUYECKOIO0 M MAarHUTHOIO MOJeH, Mepuoa U 4acToTra
KoneOaHuii B KoJieOaTeNbHOM KOHTYpE, 3apsii M CHja Toka B Ipolecce
rapMOHUYECKUX JJIEKTPOMATHUTHBIX KojiebaHuil, (OKyCHOE pacCTOsSHHE U
ONTHUYECKasl CUJIA JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATH (PU3MUECKUI
CMBICJT HCIIOJB3YEMbIX BEJIMYMH, WX OOO3HAYCHUS M EIUHUIIBI, YKa3bIBaTh
(GopMyIbl, CBS3BIBAIOIIME JAaHHYI0 (PU3WYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYMHAMUY;

ONMUCHIBATh M3YYEHHBIC KBAHTOBBIC SBJICHUS M IMPOILECCHI, HCMIOJIb3YS
¢u3nuecKkre BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, PHEPrus M HUMITYJIbC (DOTOHA, MEpPHOJ Mojypacnaia, SHEpPrus
CBSI3M ATOMHBIX SIJI€P, TPHU OMHCAHUH TPABUIILHO TPAKTOBATH (PU3HUUECKHUI CMBICIT
UCIIOJIb3YEMbIX BEIIMYWH, UX 0003HAYEHUS U €AUHUIIBI, yYKa3bIBaTh (HOPMYIIBI,
CBS3BIBAIOIINE JAHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTMUMU BEJIMYUHAMH,
BBIUUCTISITH 3HaUYCHUE (PU3NUECKON BEJIMUNHBI;

aHATM3UPOBATH (PU3UYECKUE TTPOLIECCHI U SBIICHUS, UCTIONB3Ys (PU3ndYecKue
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI IIOCJIEI0BATENIBHOTO U NapaJlJIEIbHOTO
COEMHEHUSI MPOBOJHUKOB, 3aKOH Jlkoynsa—JIeHna, 3aKOH 3JE€KTPOMAarHUTHOU
WHIYKIHWHM, 3aKOH [MPSAMOJMHEMHOTO0 pAaCHpOCTPAaHEHUS CBETA, 3aKOHBI
OTpa)K€HUSI CBETA, 3aKOHbBI MPEJIOMJIEHUS CBETAa, ypaBHEHHUE DWHINTENHA s
dotorddexTa, 3aK0OH COXpaHEHUS YHEPTUHU, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXPAHEHMS 3JEKTPUUYECKOTO 3apsiia, 3aKOH COXPAHEHUS MacCOBOIO 4YHCIIA,
noctynatsl bopa, 3aKOH paJMOaKTUBHOIO pacnaja, MpU STOM Ppa3ivydaTh
CJIOBECHYIO () OPMYJIUPOBKY 3aKOHA, €I0 MaTEMAaTUYECKOE BhIPAXKEHUE U YCIOBUS
(rpanulbl, 00J1aCTH) IPUMEHUMOCTH;

ONpEeNeNATh HAMNpaBJICHUE BEKTOpa HWHAYKIMM MArHUTHOIO  MOJS
MMPOBOJHUKA C TOKOM, CHJIBI AMIIEepa 1 CHiIbl JIopeHna;



CTPOUTh W ONMHUCHIBaTH M300pa)kKeHHE, CO3/JaBAEMOE IIJIOCKUM 3EpPKajoM,
TOHKOM JINH30U;

BBITIOJHATh JKCIICPUMEHTHI IO HWCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCTOJIB30BAHMEM MPSIMBIX M KOCBEHHBIX M3MEPCHUH: MPH ATOM
dbopmynupoBath mpoOiieMy/3aadyy W THUIOTE3y Y4YeOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJI0KEHHOTO O0OpYIOBaHHS, MPOBOIUTH OMBIT U
dbopMyIHUpPOBATH BHIBOIBI;

OCYIICCTBIISITh NPSIMbIE U KOCBCHHBIC M3MEPCHHUS (HDU3MYCCKUX BEIIMYMH,
IpH 3TOM BBIOMpATh ONTUMAJIBHBIA CIIOCOO0 HW3MEPECHHUS W HCIOJIb30BaTh
M3BECTHBIC METOJIbI OIICHKHU TIOTPEITHOCTEH N3MEPCHHUIA;

UCCIICIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIIMYUH C KCIOJIb30BaHUEM
NPSIMBIX W3MEPEHMI: TIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
PE3yJIBTAThl TIOJYYEHHON 3aBUCUMOCTH (PU3MYCCKUX BEJIUYUH B BHJIC TAOJIHIl U
rpaduKoB, JeaTh BEIBOIBI IO pe3y/IbTaTaM HUCCIICI0BAHHUS;

coOJTr01aTh MpaBmiia 0€30MacHOT0 TPY/1a PH MTPOBEICHUH UCCIICTOBAHHN B
pamMKax y4eOHOTrO SKCIEPUMEHTa, y4eOHO-HCCIICIOBATEIILCKON M TPOCKTHOMN
JESATEIIBHOCTH C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOMCTB U J1abOPaTOPHOTO
000py1I0BaHMS;

pemiath pacy€THhIE 3aJaud C SBHO 3aJlaHHON (DU3UYECKON MOJENbIo,
UCTIONIBb3Yd (PU3WYECKHUE 3aKOHBI M TMPUHLMUIIBI, HA OCHOBE aHajn3a YCIIOBUSA
3a/layu BBHIOMpATh (PU3NUYECKYIO MOJIENb, BBIACNIATh (PU3NUYECKHE BEIMYUHBI U
dbopMyIbl, HEOOXOAUMBIE JUIsl €€ PEellIeHUs, TPOBOAUTH PACUYETHl M OIEHUBATH
PEANBHOCTD MOJIYYEHHOTO 3HAYCHHS (PU3UUECKON BETUYMHBI;

pemarhb KaueCTBEHHbIC 3a/1auu: BBICTPaNUBaTh JIOTUYECKU
HEMPOTUBOPEUMBYIO 1IETIOYKY PACCYXKACHUN C OMOPON HAa M3YYCHHbBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UYECKUE SABIICHUS,

UCTIONIb30BaTh ~ NPU  pEHIeHWH  y4eOHBIX  3aJad  COBPEMEHHbBIC
nHOOPMAIIMOHHBIE  TEXHOJOTWWM  JJIsi  TIOWCKAa, CTPYKTYpUPOBaAHUS,
WHTEPIpPETallud W TPEICTaBIeHUS y4eOHOW ©  Hay4YHO-TIOMYJISPHOMN
uHhopMaIMK, TOJYYCHHOW W3 Ppa3IUYHBIX HMCTOYHUKOB, KPUTHUYECKHU
aHAIM3UPOBATH MOTYyYaeMyI0 HH(DOPMAITHIO;

OOBSCHATh TPHUHIMITBI JCUCTBUS MAIWH, TPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB, pas3nuyaTh YCJIOBHS WX 0€30IacHOTO  HWCIOJIb30BAaHUSA B
MMOBCEIHEBHOM KHU3HU;

IPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyO0eKHBIX YIEHBIX -(DU3UKOB
B Pa3BUTHEC HAYKH, B OOBSICHEHUE TMPOIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;



MCIIOJIb30BaTh TEOPETUUECKHIE 3HAHUA N0 ()M3HUKE B MOBCEIHEBHOM KU3HU
11t oOecreueHus: 0€30MacCHOCTH MPU 00paIlleHnU ¢ TPUOOPAMU U TEXHUUECKUMHU
YCTPOMCTBAMH, JIJIsl COXPAHEHHUS 370POBBsI U COOITIOCHISI HOPM SKOJIOTHUECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TPYINIE C BBIINOJHEHHUEM pA3IWYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYIIbI, PAIMOHATIBHO pPACIPEAETATh OO0S3aHHOCTH U
IUTAHUPOBATh  JIEATEIBHOCTh B HECTAaHAAPTHBIX CHUTYaIUsX, aJeKBaTHO
OLICHWBATh BKJIAJ KaXJAOTO0 W3 YYaCTHMKOB TPYIIBI B  pPEIICHHUE
paccMaTrpuBaeMon POOIJIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
No KosmmmuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBanue
1| (uu¢posbie)
pa3aesoB U TeM Kontposbusl | IlpakTHuyecku
/ Bcero o0pa3oBaTejibHbIE
NporpamMmbl e padoThI e paboThI
n pecypchl
Pazngen 1. PUSUKA U METOAbI HAYUYHOTI'O ITO3HAHUSA
o bu6mmoreka [IOK
W3UKa U METOIBI
1.1 2 https://m.edsoo.ru/7f41bf7
Hay49HOTO TIO3HAHUS )
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 | Kunemartuka 5 https://m.edsoo.ru/7f41bf7
2
bu6moreka [IOK
2.2 | Jlmnammuka 7 https://m.edsoo.ru/7f41bf7
2
bubnuorexa [JOK
3aKOHBI COXPAHCHHS B
2.3 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKE )
Hroro no paszneny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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OcHOBEI bubnunorexa LIOK

3.1 | MonexymsapHO- 9 https://m.edsoo.ru/7f41bf7
KUHETHYECKOM TEOPHHU 2
OCHOBLI bubmnoreka LIOK

3.2 10 https://m.edsoo.ru/7f41bf7
TEPMOIMHAMUKHA 5
ArperatHblie bubnuoreka [JOK

3.3 | cocTosHM BelecTBA. 5 https://m.edsoo.ru/7f41bf7
dazoBbIE IEPEXOBI 2

Uroro no pazneny 24

Pazgen 4. JIEKTPOJAUHAMUKA

bu6moreka [IOK
4.1 | DnekTpocraTUKa 10 https://m.edsoo.ru/7f41bf7
2
TTocTosguHEbIMI
SIIEKTPUUYECKUH TOK Brbmaoreka OK
4.2 p ’ 12 https://m.edsoo.ru/7f41bf7
Toxu B pa3nmuyHbIX 5
cpenax B
Utoro no pazneny 22
PezepBHoOE Bpems 2
OBLIEE KOJIMYECTBO
YACOB I10 68

I[TPOTPAMME
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11 KJIACC

Ne KosmmuecTBo yacos DJIeKTPOHHbIE

n | HammenoBanmue pa3jaesion (uudposbie)
KoHTpoJubsH IIpakTH4yeck

/ U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIE
ble padoThI ue padoThl

n pecypcsbl

Paznea 1. QJIEKTPOJANHAMUKA

1 MaruauTHOE TI0JIE. bu6mmoreka [IOK
1' DJIeKTpOMarHUTHasK 11 1 3 https://m.edsoo.ru/7f41c9
UHYKIHS ic
Hroro no pazneny 11

Pazgen 2. KOJIEBAHHUSA U1 BOJIHBI

5 MexaHnueckue u bubnuotexa [JOK
1' 3IEKTPOMArHUTHBIE 9 1 https://m.edso0.ru/7f41c9
KoJie0anus 7c
2. MexaHuueckue 1 Brbmioreka OK
5 1 https://m.edsoo.ru/7f41c9
2 3JIEKTPOMArHUTHBIC BOJTHBI 7c
2 bu6moreka [IOK
3' Ontuka 10 3 https://m.edsoo.ru/7f41c9
7c
Utoro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUU OTHOCUTEJBbHOCTH
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bubmunorexa LIOK

3. OCHOBBI CHEIHATBHOM
4 https://m.edsoo.ru/7f41c9
1 TEOPUH OTHOCHUTEIIBHOCTH 7c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
. bu6mmoreka [IOK
4, DJIeMEHTHI KBAaHTOBOMU
6 https://m.edsoo.ru/7f41c9
1 OITUKH
ic
4 bu6moreka [IOK
2' Crpoenue atoma 4 https://m.edso0.ru/7f41c9
ic
4 bu6moreka [IOK
3' AToMHOE S1pO 5 https://m.edso0.ru/7f41c9
7c
Hroro mo pazgeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UNKHU

bu6mmoreka [IOK
5. DJIEMEHTBI aCTPOHOMHUHU U
7 https://m.edsoo.ru/7f41c9
1 acTpoPpu3uKu 7¢
Hroro no pazneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
5 bu6moreka [IOK
1' O6o01aroIee TOBTOPEHHE 4 https://m.eds00.ru/7f41c9

7c
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Hroro no pazneny

PesepBHOe Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68







IHOYPOYHOE IIVIAHUPOBAHHUE

IBIDKEHUE

10 KJIACC
N KoauyecTBo yacoB DJIeKTPOHHBbIE
Jara
n KonTpoab uugpoBbie
Tema ypoka HpaKanec HU3y4eH
/ Bcero HbIE o0pa3oBaTejibH
KHe padoTbl | M
n padoThI bl€ pecypchbl
bubnuoteka
®du3uKa — Hayka O MPUPO/IE. OK
1 | Hayunble METOIbI IO3HAHUS 1 1
OKDVIKAIOLLENO MITha https://m.edsoo.ru
YA P [ff0c3262
Ponb u mecTo pusuku B
. bubnuoteka
(hopMUPOBaHUHN COBPEMEHHON OK
2 | Hay4YHOU KapTHUHBI MUDA, B 1 1
MPAKTUIECKON JNEeSITSILHOCTH hitps://m.eds00.ru
paKti a /ff0c33¢e6
Toaen
MexaHHUYEeCKOe JABHKEHHE.
bubnuoteka
OTHOCHUTEIHHOCTD
I[HOK
3 | MEXaHWUYEeCKOTO JBMIKCHUS. 1
TleneMeLLEHIe. CKODOCTL https://m.edsoo.ru
PEMCILCHIE, CROPOCTD, /£f0c3508
YCKOpEHHUE
bubnuoteka
4 PaBHOMEpPHOE IIPAMOIMHEHOE 1 I[HOK

https://m.edsoo.ru
[ff0c3620
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bubmmoreka

PaBHOyCKOpEHHOE [HOK

MIPSIMOJIMHEUHOE JIBUKCHHE https://m.edsoo.ru
/ff0c372e
bubnuoteka

CBo0OoHOE ITaeHuE.

VYckopenue cBOOOTHOTO LIOK

— https://m.edsoo.ru
[ff0c39cc

. bubmmoteka

KpuBonuHeiiHoe IBUXEHUE.

JIBHKEeHHNE MaTepraIbHON LOK

TOMKI T10 OKPYKHOCTH https://m.edsoo.ru
[ffOc3ada

[IpuHIUTT OTHOCUTENBHOCTH bubnuoteka

lNanunes. UnepumanbsHbie [HOK

cuctemsl orcuera. [lepBriit https://m.edso0.ru

3akoH HeroToHa /ffOc3be8

Macca tena. Cuna. [Ipunmun bubnuoreka

cynepno3uiuu cuil. Bropow [HOK

3akoH HprotoHa nis https://m.edso0.ru

MaTepruaIbHOU TOYKH [ff0c3be8
bubnuoteka

Tperun 3akoH HproTtona nis LHOK

MaTCpHUaJIbHBIX TOUCK

https://m.edsoo.ru
[ff0c3be8
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3aKOH BCEMHPHOTO TATOTEHUS.

bubmmoreka

Cuna tsoxectu. leppas LOK
KOCMHUYECKAsI CKOPOCTh hitps://m.ed500.u
P [f0c3d00
bubnunoreka
Cuna ynpyroctu. 3akoH ['yka. IIOK
Bec Tema https://m.edsoo.ru
[ff0c3el8
Cuna tpenus. Koapdunment bubnuoteka
Tpenus. Cua COnpOTHUBIICHUS [IOK
IIpY JBVKEHUU Tea B https://m.edsoo.ru
JKHJIKOCTH WJIH Ta3e [ff0c3f76
[ToctynarenbHoe 1
BpalaTeIbHOE JIBIKCHHE bubnnoreka
a0COJIIOTHO TBEPAOTO TENA. L[IOK
MowmenT cuiibl. I1imedo cuibl. https://m.edsoo.ru
YcnoBus paBHOBECHS TBEPIOTO [ff0c41a6
Tena
Nmmynsc MaTepuanbHOM TOUKH,
bubanoreka
CUCTEMBI MaTEPHAILHBIX TOYCK.
LHOK
Nmmynbe cuibl. 3akoH
COXDANCHIA HMIVIECA https://m.edsoo.ru
P Ybea. /ff0c43d6

PeakTuBHOE ABMKEHHE
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PaGoTa ¥ MOLIHOCTE CHJIBI.

bubnuoreka
Kunernueckas sneprus OK
MaTepuaibHOU TOUku. Teopema .
00 M3MEHEHNU KHHETUICCKOW hitps.//m.eds0o.ru
/ff0c4502
SHEPTUH
[TorenumansHas 3HEPTHUSL.
[TorenumanpHas 3HEPTUs bubnuoteka
yrapyro ae(opMupoBaHHOU [IOK
npyxuHsl. [loTennmansHas https://m.edsoo.ru
SHEPTHUs Tesa BOIU3U [ff0c461a
ITOBEPXHOCTH 3EMIIN
IloTennmanepHEIE U
HEMOTEHIMaIbHble CHIIbl. CBA3b
bubnuoreka
paboThl HEMOTEHIIUATIBLHBIX CUJT OK
C UBMEHEHUEM MEXaHUYECKOH 1
SHEPTUU CHCTEMBI Tell. 3aKOH https.//m.eds00. 1
P ] [ff0c478c

COXpaHCHHA MEXaHU4YeCKOU
OQHCPIun



https://m.edsoo.ru/ff0c4502
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JIaboparopHas pabota
«MccnenoBanue cBsizu pabOTHI
CHJIbI C U©BMCHCHUEM
MEXaHWYECKOU SHEPTHH TeJia Ha
IIpUMeEPE PACTIKEHUS
PE3UHOBOTO KIyTa»

KonTposbHas pabora no teme bubnuoreka
«Knnemaruka. Jlnnamuka. LIOK

3aKOHBI COXPAHEHUS B https://m.edsoo.ru
MEXaHUKe) [ff0c4b74
OCHOBHBIE TOJIOKEHUS bubnuoteka
MOJIEKYJISIPHO-KUHETHYECKOM [HOK

teopun. bpoyHoBckoe https://m.edso0.ru
newkenue. ubdysus [ff0c4dc2

XapakTtep JBUKEHUS U
B3aMMO I CTBUS YaCTHII
BemecTBa. Mojienu cTpoeHus
ra3oB, KUIKOCTEH U TBEPIBIX
Ten

Macca monekyn. KonuuectBo
BemlecTBa. [locrostHuast
ABoraapo
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TermoBoe paBHOBECHE.
Temmeparypa u e€ usmMepeHue.
[IIxana remneparyp Llenbcus

bubnuoteka
Wneansueiii ras B MKT. LIOK
OcnoBHoe ypaBHeHne MKT https://m.edsoo.ru
[ff0c4fde
AOcomoTHas TemIepaTrypa Kak
. . bubnnoreka
Mepa CpeTHe KHHETHYECKON oK
SHEPTUH JIBIKCHHS MOJIEKYIL. 1
Vipasere Merieneena https://m.edso0.ru
panre ! Jffocs11e
Knaneiipona
3akoH JlanmpToHa. ['a30BbIE
3aKOHBI
JlaGopaTopHas pabota
«MccnemoBanue 3aBUCHUMOCTH
MEXKTy ITapaMeTpaMHu COCTOSTHHS
Pa3peKEHHOTO Ta3ay»
bubnuoteka
M3omnporieccel B HaeaIbHOM Ta3e
LHOK

U ux rpaduueckoe
MIpEeACTABICHUE

https://m.edsoo.ru
[ff0c570e
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Buyrpennssa sHeprus

TEPMOJAMHAMUYECKOU CUCTEMBI bubanorexa
U CIIOCOOBI €€ U3MEHEHUS. [IOK
KonudectBo TemioTs u padoTa. https://m.edsoo.ru
Buyrpennsa sHeprus [ff0c5952
OJTHOATOMHOTI'O MIE€aJIbHOI0 ra3a
bubanoreka
K
Buae Tenonepenaun 1o
https://m.edsoo.ru
[ff0c5¢c36
VenbHasg TEIUIOEMKOCTD BubmmoTeka
BemecTBa. KoanuecTBO TEIIIOTHI HOK
MpHU TeIIonepeaaye. https://m.edso0.ru
AmabaTHBIN MPOIECC [ff0c5¢c36
. bubnunoreka
[TepBrIil 3aKOH TEPMOAMHAMUKHI OK
U €ro MPUMEHEHHUE K .
N https://m.edsoo.ru
pont [ffOc5efc
bubnunoreka
Heob6patumocTh mporieccoB B
LHOK

npupoae. Bropoii 3akon
TEPMOIMHAMUKHU

https://m.edsoo.ru
[ff0c6230
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bubmmoreka

[Tpunmun nevicteus u KT/ [HOK
TEIIOBOM MAaIlIUHEI https://m.edsoo.ru
[ff0c600a
3
5 uxn Kapuo u ero KIT[
3 | DOxonormyeckue mpooOIEMbI
7 | TemJ03HEpPreTuKu
T T — bubnuoteka
3 ILHOK
«MounekynsipHas (pu3HKa.
8 OCHOBBI TEPMO TMHAMHUKID) https://m.edso0.ru
pMOZ /ff0c6938
Bbubanorexa
KonTtponbHas padoTa o Teme
3 IHOK
«MonekymnspHas GpusHKa.
d OCHOBBI TEPMOIUHAMUAKUY hittps://m.edsoo.ru
pMOZ /ff0c6a50
bubanorexa
4 [TapooOpazoBanue u LOK
koHIeHcauud. Mcnapenue u
0 Knnane H p https://m.edsoo.ru
[ff0c63b6
bubnauoreka
4 AOCOIIOTHAS U OTHOCUTEIbHAS LIOK
BJIAXKHOCTH BO3IYXa.
1 X https://m.edsoo.ru

Hacermmennsriii map

[ff0c64d8
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TBepnoe Teno.

Kpucramnuueckue u amopdusie bubnuoteka
Tena. AHU30TPOINUSA CBOKCTB LIOK
Kpucramios. JKunkue https://m.edsoo.ru
kpuctayibsl. CoBpeMeHHbIE [ff0c65f0
MaTepuaibl
bubnuoteka
[InaBneHue U KpUCTATUIN3ALMSL. OK
V nenpHas TeIIoTa MJIaBJIEHHS. 1
CVOmIMALILS https://m.edsoo.ru
y 1 ff0c6708
bubnuoteka
VYpaBHeHuUE TEIJIOBOTO OaaHca HOK
https://m.edsoo.ru
[ff0c6820
bubnuoreka
DJieKTpu3alus Tell.
- LHOK
DJIeKTpUYeCKUH 3apsia. [IBa
BH/JIa DJIIEKTPHUCCKUX 3apsIIOB https://m.eds00. 1
a p P [ffOc6bcc
[IpoBOJHUKY, AUANEKTPUKU U bubnuoreka
HOJIyIIPOBOJHUKU. 3aKOH I[HOK
COXpAaHEHUS IEKTPUIECKOTO https://m.edso0.ru
[ffOc6bcc

3apsa
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B3anmoneuncrBue 3apsios.

bubmmoreka

3akon Kynona. Toueunbin’ HOK
- https://m.edsoo.ru
ANEKTPUUECKUU 3apsi]T Iff0c6Ced
Hanpsiox€nnoctb
bubnuoteka
AIEKTPUYECKOTO TIOJISL.
[TpunIMTT Cynepno3uiuu HOK
. https://m.edso0.ru
NEKTPUUECKUX MoJIen. JInaumn 1F0c6df2
HANPSKEHHOCTH -
Pabota cun bubnuoteka
ANEKTPOCTATHYECKOTO MOJIS. [HOK
[Torenuman. PasHocth https://m.edso0.ru
HOTEHIINAJIOB [ff0c6f00
[IpoBOIHUKH U TUDTEKTPUKU B bubnuoteka
AIEKTPOCTATHYECKOM IOJIE. IIOK
Jusnexkrpuueckas https://m.edso0.ru
MPOHUIIAEMOCTh [ff0c7018
bubnuoteka
DnekTpoeMKocTh. KoHnaencarop HOK
https://m.edso0.ru
[ff0c7126
. bubnuoteka
DIEeKTPOEMKOCTD IIIOCKOTO
HOK

KOHJIEHCATOpa. DHEprus
3apsHKEHHOTO KOHJEHCAaTopa

https://m.edsoo.ru
[ff0c72c0
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Jlaboparopnast pabota
"N3mepeHue 31eKTpoEMKOCTH
KOHJIeHcaTopa"

[TpunIMTT NEACTBUS U
MIpUMEHEHHE KOHJIEHCATOPOB,
KOIMPOBAJIBHOTO arapara,
CTPYMHOTIO IIPUHTEpA.
DJIEKTpOCTaTUYECKas 3alUTa.
3a3eMIIeHHe NIEeKTPOIpruOOpOB

DIEeKTPUYECKUN TOK, YCIOBHS
€ro CyIIeCTBOBAHUSL.
TToctosauuelii Tok. Cuiia ToKa.

Hanpsixenue. ConpoTuBieHue.

3akoH OMa 15 yyacTka Lenu

[TocnenoBarenbHOE,
napajuielIbHOe, CMEIIaHHOE
COCJIMHEHHUE MPOBOIHUKOB.
JlaGopaTopHas pabota
«/3ydeHue cMenranHoro
COEIMHEHUS PE3UCTOPOBY»

0.5

bubnunoreka
LHOK
https://m.edsoo.ru
[ff0c74f0



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

PaGoTa 1 MOLIHOCTH

bubmmoreka

[HOK
ANEKTPUUECKOTO TOKA. 3aKOH
Tixoyns-Jlena https://m.edsoo.ru
Y. I [ff0c7838
3akon OMa Jyist MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOMN
bubnuoteka
uenu. KopoTkoe 3aMbIKaHueE.
[HOK
JIaboparopHas paboTa 0.5
«M3mepenne DJIC ncrounnka hitps://m.ed00.1u
P [ff0c7ae0
TOKa U €r0 BHYTPEHHETO
COTIPOTHBIICHUSD)
PezepBnbiit ypok. KonTposibHas
bubnuoteka
pabora 1o Teme
n n HOK
OnexkrpoauHamMuka" /
Bcepoccutiickas mpoBepodHas https.//m. edsoo.1u
P POBEP /ff0c8C56
pabota
O6o0maromuii ypok bubnuoreka
«DNEKTPOIMHAMHKAY / [IOK
Bcepoccuiickas npoBepoyHas https://m.edso0.ru
pabota /ff0c88be
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DNeKTpOHHas IPOBOJAUMOCTb
TBEPABIX METAJLIIOB.
3aBUCUMOCTb CONPOTHUBIICHUS
METaJUIOB OT TEMITEPATYPHI.
CBepXIpoBOIMMOCTb

DNEeKTpUUYECKUU TOK B BaKyyMe.
CBoMCTBA AIIEKTPOHHBIX ITYYKOB

[TonympoBoAHMKH, UX

coOCTBEHHas ¥ MpUMeCcHast bubmotexa
MpoBOAMMOCTh. CBOWCTBA Pp—N- ﬂtOK// d
ps://m.edso00.ru

Hepexonaa. [ffOc84ae
[TonynpoBoAHUKOBBIE TPUOOPHI
DJIEKTPUYECKUU TOK B

bubnuoteka
pacTBopax U paciuiaBax LOK
AIIEKTPOJIUTOB.

https://m.edsoo.ru
DNEKTPOIUTHYECKAS

[ff0c82ba

JUCCOITHAITUS. DIICKTPOJIH3



https://m.edsoo.ru/ff0c84ae
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I10 ITPOT'PAMME

DNeKTpUYECKUU TOK B raszax. bubnuoreka
CaMocCTOATENbHBIN 1 1 [HOK
HECAMOCTOSITEIIbHBINA Pa3psil. https://m.edso0.ru
Monnus. ITnasma [ff0c84ae
DneKkTpuyecKue npudopsl U bubnuoteka
YCTPOWCTBA U UX IIPAKTUYECKOE 1 [HOK
npuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru
0€30I1aCHOCTH [ff0c86fc
KonTposshas pabora no teme bubnuoreka
«Qnekrpocraruka. IlocTosaHHbIN 1 [HOK
anekTpuueckuii Tok. Toku B https://m.edso0.ru
Pa3IUYHBIX CpEeaax» [ffOcBa8a
. bubnuoreka
Pe3epBHbIil ypok.
. LHOK
O0600marmui ypok 1o TeMam 1
10 xacca https://m.edsoo.ru
[ff0c8f6c
OBIIEE KOJIMYECTBO YACOB 68
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11 KJIACC

PpaMKy € TOKOM»

N KoauuecTBo yacoB DJIeKTPOHHBbIE
Jara
o KonTpoab uugpoBbie
Tema ypoka HpaKanec HU3y4eH
/ Bcero HbIe o0pa3oBaTejibH
KHe padoTbl | HA
I padoTsI ble pecypchl
[TocTosIHHBIC MarHUTHI I KX
N bubmmoreka
B3auMO/IeiicTBHEe. MarHuTHOE
. LHOK
1 | none. BekTop MarHuTHOM 1
HHAYKOUY. JIMHUY MarHuTHOU hitps://m.eds00. 1y
VI, [f0c9778
WHIYKITHHA
MarauTHO€ 10Jie MPOBOIHUKA bubnuoteka
o | € TOKOM. OmnsIT Opcrena. 1 [HOK
B3anmopeiicTBre mpoBOAHUKOB https://m.edso0.ru
C TOKOM [ff0c98fe
bubnuoteka
JlaGopaTopHas pabota
LHOK
3 | «/3yyeHue MarHuTHOTO TOJIS 1 1
CATVILKI C TOKOMY https://m.edsoo.ru
i [ff0coBfe
JleiicTBre MarHUTHOTO TOJIST Ha
MIPOBOJHHK C TOKOM. Cuia bubnuoreka
4 Awmriepa. JlabopaTopHas paboTa 1 1 I[IOK
«HccnenoBanue neicTBus https://m.edso0.ru
MOCTOSSHHOTO MarHuTa Ha [ff0c9ac0
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JlelicTBME€ MarHUTHOTO TOJIST HA bubnuoteka

JBMKYILYIOCS 3apsKCHHYIO [HOK

yactuny. Cuiia JlopeHua. https://m.edsoo.ru

Pa6ora cunbl Jlopenna [ff0c9df4

DNeKTpOMarHuTHasE WHYKITHSI.

[ToTok BEKTOpa MarHUTHOMN

uHaykuu. JJ1C uHAyKInH.

3aKOH JIEKTPOMArHUTHOMN

nHayknuu Papanes

JlabopaTtopHnast pabota bubmmorexa

«MccnenoBanne ABICHUS HOK

ANIEKTPOMArHUTHON WHTYKITHH https://m.edsoo.ru
[ff0cal50

NuaykTuBHOCTH. SIBIeHUE

camouHaykuuu. J/1C bubnuoteka

CaMOMHAYKIIMU. DHEPT s HOK

MAarHUTHOTO TOJISl KaTYIIKH C https://m.edso0.ru

TOKOM. DJIEKTPOMAarHuTHOE /ff0ca600

II0JIC



https://m.edsoo.ru/ff0c9df4
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TexHuueckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSTHHBIE
MAarHHUThbI, 3JIEKTPOMAarHMTHI,
JJIEKTPOIBUTATEID,
YCKOPHUTENH 3JIEMEHTAPHBIX
4aCcTHUL, UHAYKIIMOHHAS NI€4Yb

. bubnnoreka
O6o006maromuit ypok
ILHOK
«MarauTHoOE II0JI€E.
DIIEeKTPOMAarHuTHad WH U https://m.edso0.ru
p JyKH /ff0cab82
Bbubanorexa
KonTtponbHas padoTa o teme
LHOK
«MarautHoO€ I0JI€E.
DNeKTPOMAarHuTHas UH 15603 hittps://m.edsoo.ru
p AyKH /ffOcad58
CB0O0OOHBIE MEXAHUUECKUE
bubanorexa
KojeOanus. ['apMoHHUYEeCKre
LHOK
KoJicOaHus. YpaBHEHHE
rapMOHUYECKUX KOJICOaHUI https://m.edsoo.ru
p ' /fFf0caf06

[IpeBpaienue sHepruu
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JlaGoparopras pabota
«MccnengoBanue 3aBUCUMOCTH
Mepuoaa MaJibIX KoJieOaHui
rpy3a Ha HUTH OT JUITMHBI HATH
¥ MaccChl Tpy3a»

KonebaTenbHbIW KOHTYP.
CBoOo1HBIE

AJIEKTPOMArHUTHBIE KOJIeOaHus bubnuoreka

B UJI€aIbHOM KOJIEOaTETbHOM LIOK

KOHTYp€. AHAJIOTHUS MEXIY https://m.edsoo.ru
MEXaHHYECKUMH U [ff0cb820
AIIEKTPOMArHUTHBIMU

KoJIeOaHUAMHU

®opmyna Tomcona. 3aKoH bubnuoteka
COXpaHEHUS SHEPTUU B [HOK
AIeaIbHOM KOJIE0ATEIHHOM https://m.edsoo.ru
KOHTYpe [ffOcb9c4



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4

[IpencraBnenue o 3aTyxarommx

bubnuoteka
KoJieOaHusx. BeIHYKICHHBIE
LIOK
MEXaHUYECKHE KOJIeOaHusl.
Pe3onanc. BeiHyx1eHHBIE hitps.//m.eds00.ru
' [ffOcbb86
AJIEKTPOMArHUTHBIC KOJICOaHUs
IIepeMeHHBIN TOK.
CunycongaIbHbIN
. bubmmoreka
MePEeMEHHBIN TOK. MOIITHOCTh oK
MIEPEMEHHOTO TOKA. 1
AMIUTHTYIHOE U JICHCTBYIOIIICE https://m.edsoo.ru
[ffOcbd34
3HAa4YCHUE CHIIBI TOKA U
HaTIPSHKCHHS
Tpancdopmatop.
[TpousBojcTBO, IEepeaaya u
noTpeOICHNE DIIECKTPUICCKON
SHEPTUH
YCTpPOWCTBO U MPAKTHYECKOE
bubnuoreka
MPUMEHEHHE DIIEKTPUIECKOTO OK
3BOHKa, TeHepaTopa .
NEePEMEHHOT0 TOKA, TMHUN https://m.eds00.1
’ [ff0cc324

QJICKTpoIepcaavd
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DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
HCIIOJIb30BAHUS
JJIEKTPOIHEPTUH B
ITOBCETHEBHOH KNU3HU

MexaHndecKue BOJIHBI,

YCIIOBHS PACTIPOCTPAHCHHUSI. bubnuoteka
[Tepuoxa. CxopocTth [HOK
pacnpoCTpaHEeHUs U JIJIUHA https://m.edso0.ru
BOJIHEL. [lonepeunsie n [ffOcca54
MIPOJIOJIbHBIE BOJTHBI

bubnuoreka
3Byk. CKOpOCTH 3BYKa. OK
I'pomkocThb 3ByKa. BeicoTa 1
Tora. Tem6D 3BVKa https://m.edsoo.ru

' P SBYX [ffOcccOc

bubnuoteka
DNEeKTPOMarHUTHbIE BOJHBI, UX

LHOK

CBOMCTBA U CKOpOCTh. [IIkana
3NEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru
[ffOccfel

HpI/IHHI/IHbI paauoCBA3U U
TeaeBuaeHus. Pa3Butue
CpCACTB CBA3H. Pagnonokanus



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

Kountponbhas padota [HOK
«KonebaHus 1 BOJHBI) https://m.edsoo.ru
[ffOcc6f8
[IpssmonmHeEnHOE bubnuoreka
pacIpoCTpaHEHHE CBETA B [HOK
OJHOPOJHOM cpene. ToueuHbIin https://m.edsoo.ru
MCTOYHHK cBeTa. JIyd cBeTa [ff0cd350
OtpaxxeHue cBera. 3aKOHbI bubnuoreka
oTpaxeHus ceera. Iloctpoenne [HOK
M300paK€HNH B MIIOCKOM https://m.edsoo.ru
3epKare [ffOcd4e0
[Ipenomnenue cera. [loaHoe bubnuoteka
BHYTPEHHEE OTPaKEHUE. [HOK
[IpenenbHbIW YroJ MOJHOTO https://m.edso0.ru
BHYTPEHHETO OTPaKCHUS [ffOcd7f6
JlaGopaTopHas pabota bubmorexa
I[HOK

«I/ISMepeHI/IC IIOKa3aTciiA
MIpCIIOMIICHUS CTCKIIA»

https://m.edsoo.ru
[ffOcd67a
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JIunsel. [loctpoenune BubimoTeka

M300paXeHU B JINH3E. IIOK

@opMyIia TOHKOU JINH3BI. https://m.edsoo.ru

YBenIuueHue JIMH3bI [ffOcddle

JlabopaTtopHnast pabota

«ccnegoBanue CBOMCTB

M300paKeHUH B JIMH3AX)

Hucnepcus cera. CoxXHBIN

cocraB Oenoro cera. L[BeT.

JlabopaTtopHnast pabota

«Habmonenue nucnepcuu

CBETa»

HNurtepdepentus certa. bubnmotexa

Judpakuus ceTa. HOK

JlndpaKimonHas peméTka https://m.edso0.ru
[ff0ced22
bubnuoreka

[TortepeyHOCTh CBETOBBIX BOJIH. [IOK

Hossipu3sarust cBera https://m.eds00.ru
[ff0cf02e

Onruueckue npudOps! 1
YCTPOWCTBA U YCIIOBHS X
0€3011acHOTO MPUMEHEHUS
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['pannisl mpuMeHNMOCTH bubnuoreka
KJIACCUYECKOW MEXAHUKH. [HOK
[TocrynaTel cienuanbHOU https://m.edsoo.ru
TEOPUH OTHOCHUTEIIBHOCTH [ff0cf862
OTHOCHUTENBHOCTh bubnuoreka
OJIHOBPEMEHHOCTH. [HOK
3ameIeHHe BpEMEHU U https://m.edsoo.ru
COKpalICHUE JIJTUHBI [ffOcfa42
OHeprus ¥ UMITyJIbC bubnuoreka
PENATUBUCTCKON YACTHUIIBI. HOK
CBs13b MaccChl ¢ SHEPTUEH U https://m.edsoo.ru
HUMITYJIbCOM. DHEPTHSI TIOKOS [ffOcfc68
Kontponbras padoTa «OnrTuka. bubmmotexa
[HOK

OCHOBBI cIEMATIBHOW TEOpUHU
OTHOCUTEIBHOCTH

https://m.edsoo.ru
[ffOcf6f0

bubnuoreka
®otonbl. Dopmyna I1nanka. LIOK
DOHeprus U UMILyJIbC GOTOHA https://m.edsoo.ru
[ffOcfel6
bubnuoreka
OTKpBbITHE U HCCTIEI0BAHUE
I[HOK

dotorddekra. OnbiTer A. I'.
CroneroBa

https://m.edsoo.ru
[ffOcffc4
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3akonb! hoTodhdeKTa. bubnmroreka
VYpaBHeHne DUHIITEUHA IS [HOK
dororddekra. «Kpacnas https://m.edsoo.ru
rpanuma» Gortospdexra [ff0d015e
b
JlaBnenne cBera. OnbiTe [1. H. nbmoreka
[HOK
JlebeneBa. XuMudeckoe
N https://m.edsoo.ru
I [ff0d04a6
TexHuyeckue ycTpoicTBa u
MPAKTUYECKOE MPUMEHCHHUE:
(dhoToseMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO
bubanorexa
Pemrenne 3amaud mo reme
. LHOK
«DIeMEHTHI KBAHTOBOMU
OIITHKID https://m.edsoo.ru
/ff0d0302
Monens atoma ToMcoHa. bubnaunoreka
OmneiTel Pe3epdopaa mo LIOK
PacCCEesHUIO (.-4aCTULL. https://m.edsoo.ru
[Iimanerapnas Mozenp aroMa [ff0d091a
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bubmmoreka

[Toctynatel bopa HOK
https://m.edsoo.ru
[ff0dOafa
W3nydeHne u norionieHue bubanoreka
(hOTOHOB MpHU TIEpeXoie aToMa LIOK
C OJJHOTO YPOBHS SHEPTUU HA https://m.edso0.ru
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DTarnbl pa3BUTHS ACTPOHOMHUH.
[Ipuknagnoe u
MHPOBO33PEHUECKOE 3HAUECHUE
actpoHoMuH. Buj 3B€31HOTO
Heba. Co3Be3nusi, sipKue
3BE3/1bl, INIAHETHI, UX BUJIUMOEC
nerokenne. ComHeyHas
cucremMa

Cosmmne. CosHeyHas
aKTUBHOCTG. VICTOUYHUK
sHepruu CoJiHLA U 3BE3]

3BE3/1bI, MX OCHOBHBIC
XapaKTePUCTUKH. 3BE3/bI
IJIABHOM MOCIEN0BATEIBHOCTH.
Buyrpennee crpoeHue 3BE3/1.
CoBpeMeHHbIE IPEICTABIICHUS
O MPOUCXOKJICHUU U 3BOJIIOLINU
CouHIIa U 3BE311




Mneunsin [1yte — Hama
I'amaktuka. ITomoxxenue u
nerokenne CoJiHia B
I'amaktuke. ["'anakTuku.
UYepuble apIphl B AApax
raJlakTUK

Bcenennas. Pa3z6eranue
ranakTuk. Teopust bosbmoro
B3pbIBa. PenmkToBoe
n3nydeHue. MeraranakTuka

Hepemennsie mpoo6ieMbl
aCTPOHOMHH

KontponbHas padoTa
«DNEeMEHTBI aCTPOHOMUH U
acTpoPU3UKN»

O6o06maromuii ypok. Poib
(bM3UKH U ACTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTMYECKOM, COIMaIbHOM
1 3THYECKOH chepax
JIeSITeIbHOCTH YelIOBeKa




O6o06maromuit ypok. Pospb u
MeCTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHOM HAYyYHOHI
KapTHHE MHpa

O6o06maromuii ypok. Ponb
¢buznueckoil Teopuu B
(hopMHUpOBaHUH
MIpe/ICTaBICHUH 0 PU3NYECKOM
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O6o6maromuit ypok. Mecto
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001IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJICTABICHUN O IPUPO/IE

Pe3epBHbIil ypok. MarHuTHOE
noJie. DJIeKTpOMarHuTHas
WUHIYKLINS

PesepHblil ypok. OnTuka.
OCHOBBI cIEMATIBHOW TEOpUU
OTHOCUTEIBHOCTHU




Pesepnslii ypok. KBanrosas

bubmmoreka

(Gu3HKa. DIEMEHTHI 1 LIOK
aCTPOHOMHH U aCTPO(GH3UKH ?:831/4 rET;deOO-rU
OBIIEE KOJIMYECTBO YACOB 68
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM

INPOTI'PAMMBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI
cpeaHero oouiero oopa3oBaHus

10.1

JleMOHCTpHpOBaTh Ha IPUMEPAX POJIb U MECTO PU3UKU B POPMUPOBAHUU COBPEMEHHOM HayYHOU KapTHHBI

MHpAa, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKON AEATEIBHOCTH JIFOIEH

10.2

YuuThIBaTh TpaHUIBl MPUMEHEHHUS U3YYEHHBIX (U3MYECKHX MOJeNieil: MaTepuanbHas TOYKa,
WHEepLHaNbHasl cUCTeMa OTCYETa, aOCONIOTHO TBEPJOE TENO, UICATbHBIN ra3; MOJEIH CTPOSHUS ra3os,

KUAKOCTEH U TBEPIBIX TEJ, TOYSUHBIH AMEKTPUUECKHUI 3apsi — IPU pelIeHNH (PU3NIEeCKUX 3a1a4

10.3

Pacno3naBath ¢u3zmyeckue sBICHUSA (TPOILECCh) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJSIPHO-KMHETHYECKOM TEOpUU CTPOCHUS BEIIECTBA W AJIEKTPOJMHAMUKH: PABHOMEPHOE H
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NIBIKEHHE, CBOOOJHOE MaJeHHE TeJ, ABMKEHHE MO OKPYXHOCTH,
UHEPIIMs, B3auMoaeiicTBue Teln; Auddy3us, OpOyHOBCKOE IBUKEHUE, CTPOSHUE JKUJIKOCTEH M TBEPIBIX
TeJd, W3MEHEHHE O0ObEéMa Te MpU HarpeBaHWM (OXJIAKJICHHH), TEIIOBOE pPaBHOBECHE, HCIApeHHUeE,
KOHJICHCAIM, [JIaBJICHUE, KPUCTAITU3ALUs, KUIIEHUE, BIAXKHOCTh BO3/1yXa, OBBIIICHNE TaBICHUS ra3a
IIPU €0 HarpeBaHUM B 3aKPBITOM COCY/IE, CBSI3b MEXK/Y ITApaMETPaMHU COCTOSIHUS T'a3a B U30IPOIIECCAX;

QJICKTpU3alus TCJ, B3aUMOJACHUCTBUE 3apaa0B




10.4

OnucelBaTh MEXaHHMYECKOE ABUXXCHUC, MCIIOJIb3YA (1)I/ISI/I‘ICCKI/I€ BCJIMYHHBI: KOOpJAWHATa, IIYTh,
MNepeMCcIICHUEC, CKOpPOCTh, YCKOPCHHE, MacCa TCJia, CHJIa, HMIIYJIbC TCJIa, KHHCTUYCCKAA OSOHEPIrusd,
MMOTCHIMAJIbHAas 3HCPrusa, MCXaHU4YCCKad pa60Ta, MCXaHHN4YCCKasl MOIIHOCTD, IMPU OIHMCAHHU IIPABUIBHO
TPAKTOBATbH (1)I/I3I/I‘-I€CKI/II71 CMBICJI HCIIOJIB3YEMBIX BCJIWYHH, HUX o0o3HayeHus u CANMHUIIBI, HAXOIUThb

(opMyIbl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BETHUUHY C JPYTUMH BETMUUHAMHE

10.5

OnuceiBaTh HM3yYEHHbIE TEIJIOBBIE CBOWCTBA TE€N W TEIUIOBBIE SBJICHMS, HCIOJb3Yys (PU3NUYECKUE
BEJIMYMHBL: JaBJICHHE Ta3a, TeMIlepaTypa, CpelHss KMHETHYecKas SHEpPrusi XaoTHUYECKOro IABUKEHHS
MOJIEKYJI, CpeIHEKBaApaTUUHas CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISl SHEprus, paboTa
ra3a, Koo QUIMEHT M0JIE3HOTO AEMCTBUS TEIJIOBOTO JIBUrATENs; IPH OMMCAHUM IPABWIBHO TPAKTOBATh
(bu3nUecKuil CMBICH HCIOJIb3YEMBIX BEIMYMH, UX OOO03HAUEHHS W €AWHHULBI, HaXOAUTh (HOPMYIIBI,

CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C IPYTUMHU BETUYMHAM

10.6

OnuceBaTh HU3YUYCHHBIC JJICKTPUYCCKHE CBOMCTBaA BCIICCTBA U DJJICKTPHUYCCKHUE SABJICHUA (HpOHCCCBI),
HCIIOJIb3YA (bI/I3I/I‘IeCKI/Ie BCJIIMYHUHBI: SHCKTpI/ILIeCKI/Iﬁ 3apsad, SJICKTPUUCCKOC II0JIC, HaHpH)KéHHOCTB 1107141,
INOTCHIIMAJI, Pa3HOCTb IIOTCHLHHAJIOB, IIPU OIIMCAHHMU IIPABHIJIBHO TPAKTOBATb (1)PI3PI‘1€CKPII>1 CMBICJI
HCIIOJIb3YEMbBIX BCIIMYHUH, HUX 0003HaYeHUsa U CAWHUIIBI;, YKa3bIBATb q)OpMy'J'IBI, CBA3BIBAIOIIUC JAHHYIO

(I)I/ISI/I‘IGCKYIO BCIIMYHHY C APpYT'UMH BCIIMYNHAMU




10.7

AQHATM3UPOBATh (PU3UYCCKHUE MPOLIECCHI U SBJICHUS, UCTIONB3YS (PU3UYECKHE 3aKOHBI M MPUHIIUIIBL: 3aKOH
BcemupHoro tarorenus, I, II u Il 3akonbl HproTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPIUH, 3aKOH
COXpAaHEHUS UMITYJIbCA, MPUHLHUIN CYNEPNO3UIIMU CUJI, NPUHLMUI PABHONPABUSA MHEPUUAIBHBIX CHCTEM
OTCYETA; MOJIEKYJIAPHO-KHUHETUYECKYIO TEOPHUIO CTPOEHHUS BEILIECTBA, a30BbIE€ 3aKOHBI, CBSI3b CpPEOHEH
KMHETHYECKOW PHEPruu TEIJIOBOTO JBMKEHHUS MOJIEKYJ C aOCOJIIOTHOM TeMIepaTypoi, MEepBHIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPAaHEHHUs 3JIEKTPUYECKOro 3apsna, 3akoH KyloHa; mpu 3TOM pa3inyaTrh
CJIOBECHYIO (POPMYITMPOBKY 3aKOHA, €r0 MAaTeMaTUYeCKOe BBIPRKEHUE W YCIOBHUs (TpaHHUIIBI, 00JIacTH)

NPUMCHUMOCTH

10.8

OOBACHATP OCHOBHBIE MPUHIUIBI ACUCTBHSI MalllH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3ivyaTh

YCIIOBHUSA UX 0e30MacHOro NCIOJIL30BAHUS B HOBCG}IHGBHOf/i KU3HHU

10.9

BBINONMHATE 3KCIIEPUMEHTHI TI0 MCCIIEIOBAHUI0 (DU3NYECKUX SIBICHHHA W MPOIECCOB C MCIOIh30BaHUEM
MPSIMBIX ¥ KOCBEHHBIX M3MEPEHUI; TIPH 3TOM (POpPMYyIHUpOBaTh MpodiieMy (3a1a4dy) U TUIOTE3y y4eOHOTO
OKCIIEPUMEHTa, COOMpPATh YCTAHOBKY W3 MPEIIOKEHHOTO OOOPYAOBaHUS, TPOBOJAMUTH OMBIT |

(hopMyIupOBaTh BHIBOIbBI

10.10

OCYH.[GCTBJ'ISITL IOpsAMBIC KW KOCBCHHBLIC H3MCPCHUA (1)H31/I‘{€CKI/IX BCIIMYMH; IIpH OSTOM BBI6I/IpaTL

ONTHUMAJIBHBIHN CIIOCO0 HU3MCPCHHUA U UCII0JIb30BATh H3BECTHLIC METOAbl OLICHKHU HOFpCH.IHOCTGﬁ I/I3MepeHI/II71

10.11

HccnegoBaTh 3aBUCUMOCTH MCKAY (1)I/I3I/I‘IGCKI/IMI/I BCIIMYMHAMHU C UCIIOJIb30BAHUEM IIPAMBIX I/I3MepeHI/II71;
IIPpU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (I)I/IKCI/IpOBaTL PE3YJIbTAThI HOJIy‘ICHHOfI 3aBUCHUMOCTH (I)I/ISI/ILIGCKI/IX

BCJIIMYHH B BUJIC T8.6J'II/II_[ u Fpa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3yJjIbTaTaM HCCICIOBAHUA




10.12

Cobnronate mpaBmia 0e30MacHOTO TpyAa IPU TPOBEJACHUU HCCIEAOBAHUI B paMKax ydeOHOro
OKCIEPUMEHTa, Y4eOHO-UCCIENIOBATEICKOW M  TMPOEKTHOW JAEATEIIbHOCTH C  HCIOJIb30BAaHUEM

U3MEPUTENIbHBIX YCTPOUCTB U 1a00OpaTOPHOTO 000PYAOBAHUS

10.13

Pematp pacuérHble 3a1aun ¢ SIBHO 3a/laHHOM (PM3UYECKONW MOJENbIO, UCIOJIb3YS (PU3HUecKue 3aKOHbI U
MIPUHIIUIIBI; HA OCHOBE aHAJINM3a yCJIOBUS 3a/1a4ll BHIOMPATh (PU3UUECKYIO MOJIENb, BBIIEIITH (PU3HUECKUE
BEJTUYMHBI U (POpMYIbI, HEOOXOAUMBIE Ul €€ pEelIeHUs], TPOBOIUTh PACUETHI U OLEHUBATh PEATbHOCTh

MOJIy4€HHOTO 3HAYeHUs PU3NUECKON BETHUUNHBI

10.14

PemaTth kauecTBEeHHBIEC 3a7jaud: BBICTPAMBATh JIOTMUECKH HETPOTHBOPEUMBYIO LIETIOUKY PACCYKICHUH ¢

OTIOpPOM Ha U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUECKUE SABICHUS

10.15

Hcnonb3oBath npu pelieHny y4eOHBIX 337a4 COBPEMEHHbIE HH(DOPMAIIMOHHBIE TEXHOJIOTUH Ui MOUCKA,
CTPYKTYpUPOBAHHUSI, UHTEPIPETAH U MPEACTAaBICHUS Y4eOHOW M HAYyYHO-TIOMYNIAPHON HHPOpMAINH,

HOHy‘ICHHOﬁ M3 pas3IMYHbIX HCTOYHHUKOB; KPUTHYCCKN aHAJIU3UPOBATH 110 1y4aCMYIO I/IH(l)OpMaLII/IIO

10.16

[IpuBoauTh TpHUMEpPHl BKIaJa POCCHMCKHX U 3apyOexHBIX Y4YEHBIX-(GU3UKOB B pPAa3BUTHE HAYKH,

00BsACHEHHE MMpoOLECCOB OKPYKAOIICTO MUPA, B PA3BUTUC TCXHUKU U TEXHOJIOT M

10.17

Hcnonb3oBaTh TeOpeTHUECKHE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM )KM3HHU JUT 0OecrieueHus: 6e3011acHOCTH
pu 0OpalleHuy ¢ TPUOOPaMHU U TEXHUYECKUMHU YCTPOHCTBAMH, JUTS COXpAHEHHUS 3[J0POBbS M COOIIOICHUS

HOPM 35KOJIOTHYECKOT'O ITOBCACHUS B OKp}I)KaIOH.Ieﬁ cpeae




PaGortaTh B Tpymie ¢ BBINOJIHEHWEM DPA3JIMYHBIX COIHMAIBHBIX POJICH, IUIAHUPOBATh PabOTy TPYIIIHI,

10.18 palMOHANILHO paclpeaeisiTh 0053aHHOCTH U IUIAHUPOBATh JESITEIBHOCTh B HECTAHJAPTHBIX CUTYaIUsAX,
aJICKBaTHO OIIEHUBATH BKJIAJl KAXJOTO U3 YYaCTHUKOB IPYMIIbI B PEIICHUE pPacCMaTPUBAEMOM TPOOIeMbI
11 KUIIACC
Kox npoBepsiemoro IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM 00pa3oBaTe/ibHOI MPOrpamMMbl
pe3yJbTara cpeaHero oo1ero o0pa3zoBaHus
JleMoHCTpHpOBaTh Ha MHpuUMepax pojib U MecTo (GU3UKK B (OPMUPOBAHUM COBPEMEHHON HAy4HOM
111 KapTUHBl MUpPa, B Pa3BUTHM COBPEMEHHON TEXHUKM M TEXHOJOTHH, B MPAKTHUYECKOW IEATEIBHOCTH
JIOAEH, LETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHHBI MUPA
119 Y4uTHIBaTh I'PaHUIBl IPUMEHEHUS N3YYEHHBIX (DU3MUECKUX MOJIENICH: TOUSUHBINA AIEKTPUUYECKU 3apsi,
siIepHAast MOJIENIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO si/ipa MU pelieHn: PU3NIEeCKUX 3a1a4




11.3

PacniosnaBats (hu3nueckue sBIeHUS (MPOIECChl) U OOBSICHATH UX HA OCHOBE 3aKOHOB JIEKTPOMHAMHUKHI
A KBAaHTOBOU (1)H31/IKI/II QJICKTPUYCCKAasA MPOBOJAUMOCTD, TCIIJIOBOC, CBECTOBOC, XMMHNYCCKOC, MArHUTHOC
HCﬁCTBHﬂ TOKa, BSaHMOﬂCﬁCTBHC MAarauTOB, 2JICKTpOMAaruuTHas MHAYKI A, I[CflCTBI/Ie MAar"HuTHOTI'O ITIOJIA
Ha IMMPOBOAHUK C TOKOM U IIBH)KyHIHfICSI 3apsaa, 3JICKTPOMArHuTHLIC KOJIC63HI/I$[ U BOJIHBI, Hp?[MOJIHHCfIHOG
pacmipoCTpaHEeHUE CBETa, OTPAKEHUE, IPeJIOMIICHUE, HHTep(epeHITHS, TUPPAKIIHS U MOJISPU3AIHS CBETA,
nucniepcusi cBeta, (hotodnekrpuyeckuii 3pdext (hoTodrPdekT), CBETOBOE AaBJICHHE, BOZHUKHOBEHUE

JIMHENYaTOrO CIICKTpa aTroMa BOJOpOoJa, CCTCCTBCHHAA U HCKYCCTBCHHASA PAANOAKTUBHOCTDb

114

OnwuchIBaTh N3Y4SHHBIE CBOMCTBA BEUIECTBA (IJICKTPUIECKUE, MATHUTHBIC, ONTHYECKHE, MIEKTPUICCKYIO
MMPOBOJIMMOCTD PA3IMYHBIX CPEl) U JIEKTPOMArHUTHBIC SIBJICHHS (TIPOIIECCHI), UCTIONB3Ys (PU3UUECKUe
BEJIMUUHBL: DJICKTPUYCCKAN 3apsil, CHJIa TOKa, OJJICKTPHYECKOE HANpPSKEHHE, DICKTPUYECKOE
COIIPOTHUBJICHUE, PA3HOCTH MOTEHIMANOB, DJ]C, paboTa ToKa, HHIYKIIUS MarHUTHOTO I0JIsA, CHJIa AMIiepa,
cuna JlopeHia, HHAYKTUBHOCTh KaTYIIKH, SHEPTUSl IEKTPHUECKOTO W MAarHUTHOTO TOJICH, MEePHOa U
gacTtoTa KojeOaHWid B KoJieOaTelbHOM KOHTYpE, 3apsii M CHJa TOKa B IPOIIECCE T'apMOHUYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHWH, (POKYCHOE pacCTOSIHUE M ONTHYECKas CHJla JIMH3BI, TPU ONHCAHUU
NPaBUJIBHO TPAKTOBATh (PM3MYUECKUI CMBICI HMCIOJIB3YyEMBIX BEIWYHMH, X O0O3HAYCHUS WU CIUHHUIIBI,

YKa3bIBaTb (bOpMy.]'IbI, CBA3BIBAONIUEC TAHHYIO (I)I/ISI/I‘IGCKYIO BCIIMYHUHY C APYTUMH BCIIMUNHAMUA




11.5

OnwuceIBaTh U3Y4YCHHbIE KBAHTOBBIC SIBIICHUS U ITPOIIECCHI, UCIIOJIB3Ys (PH3NUECKHIE BEIIMYMHBI: CKOPOCTh
AJIEKTPOMATrHUTHBIX BOJH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPrHs M HMMITYJIbC (DOTOHA, TEepHuox
HoJTypacrazia, SHEprusi CBSI3U aTOMHBIX SiAEp; NMPU OMUCAHWM TPABUIBHO TPAKTOBATh (DHU3MUECKHUI
CMBICJT MCTIOJIB3YEeMbIX BEIIMYMH, UX 0003HAYCHHS M €IWHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIINE

JaHHYIO (bH?;I/I‘ICCK}’IO BCIIMYUHY C APYTUMHU BCIMYMHAMU, BBIYUCJIATH 3BHAYCHUC @HBHHGCKOI\/JI BCINYUHBI

11.6

AHaNMM3UpoBaTh (HU3UUYECKUE MPOIIECCHI U SIBIICHUS, UCIIONIB3YS PU3NICCKUE 3aKOHBI U IIPUHITUTIBL: 3aKOH
Owma, 3aKOHBI TTOCTIEIOBATEIHHOTO U MMapauIeIbHOTO COSAMHEHUS TPOBOTHUKOB, 3ak0oH [broyis — Jlenma,
3aKOH 3JICKTPOMArHWUTHOW WHIYKIIUU, 3aKOH NPSIMOJHMHEHHOTO pPACIpOCTPAaHCHHsI CBETA, 3aKOHBI
OTPaKEHUS CBETA, 3aKOHBI TMPEIOMJICHUS CBETa, ypaBHeHHWe OuHIITeHHa s doTodrdderTa, 3aKoH
COXpaHECHHS PHEPTHH, 3aKOH COXPaHCHHSI UMITYJIbCa, 3aKOH COXPaHEHHS AIIEKTPHIECKOT0 3apsiia, 3aK0H
COXpaHEHUs] MacCOBOTO YHCIIa, TIOCTYIaThl bopa, 3aKOH pa0aKTUBHOTO paciajia; Mpu TOM pa3IndaTh
CIIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA, €T0 MaTEMAaTHYECKOE BRIPAKCHHUE U YCIOBUS (TPAHMIIBI, 00JIACTH)

IMPUMCHHUMOCTHU

11.7

OHpeI[e.]'IﬂTB HaIpaBJICHUEC BEKTOPA HHAYKIIMW MArHUuTHOT'O I10JIA IIPOBOJHHUKA C TOKOM, CHJIBI AMnepa u

cuiibl JIopeHia

11.8

CTpOI/ITL X OIIKMCBIBATb I/I306pa)KCHI/Ie, CO31aBacMOC€ IIJIOCKHUM 3C€PKaJIOM, TOHKOM JIMH30M

11.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIEOBAHNIO (PU3NYECKUX SBJICHUH U MPOIECCOB C UCHOIb30BAHUEM
NPSMBIX U KOCBEHHBIX U3MEPEHUil; pH 3TOM (GOpMyIHUpoBaTh MpolieMy (3a7auy) U TUnoTe3y yd4eOHOro
9KCIIEpUMEHTa, COOUpaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO 000pylOBaHMs, IPOBOAUTH OMBIT U

(I)OpMy.]'II/IpOBaTI) BBIBObI




11.10

OCYH.[GCTBHHTB NpsAMbIC M KOCBCHHBLIC HU3MCPCHUA (bHSH‘-ICCKI/IX BCJIMYUH, IIPHU OSTOM BLIGI/IpaTB
OIITUMAJIBHBIN  CIIOCO0 HU3MCPCHUA H HUCIOJb30BATb H3BCCTHBIC MCTOABI OLCHKHU HOI‘pGH.IHOCTGfI

U3MEPEHUI

11.11

HccnemoBaTh 3aBUCUMOCTH (PU3UYCCKUX BEIMYUH C MCIOJIB30BAHHEM MPSIMBIX W3MEPEHUI; MPH 3TOM
KOHCTPYMPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3YJIbTATHI MOTYYEHHON 3aBUCUMOCTH (PHU3UYECKUX BETUINH

B BHJIE TaOIMI] U IPpaUKOB, J€NIaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEOBAHUS

11.12

CoOmtonaTe mpaBuia Oe30macHOro TpyAa IMpPU HPOBEIACHUM MCCIENOBAHMM B paMKax ydeOHOro
JKCIEPUMEHTa, Yy4yeOHO-UCCIEAOBATENbCKOM U TPOEKTHOW JEATEIbHOCTH C HCIOJIb30BaHHEM

MU3MEPUTENBHBIX YCTPONUCTB U 1TAOOPaTOPHOT0 000PYAOBaHUS

11.13

Pemats pacuérHbie 3a7auu C SBHO 3aJJaHHONW (U3NYECKOM MOJIENbIO, UCIOJB3Ys (PU3HMUecKue 3aKOHbI U
MIPUHIIUIIBI; HA OCHOBE aHAIM3a YCIOBUS 33aJ]a4l BEIOUPATh (PU3UUYECKYIO MOJEINb, BEIACTATh (PU3NYECKHE
BEITMYMHBI U (HOPMYJIbl, HEOOXOAUMBIE 7Sl €€ pelIeHHs], TPOBOAUTh PacYEThl U OLIEHUBATH PEaTbHOCTh

IMOJIY4YCHHOI'O 3HAUCHUA (bHBH‘ICCKOfI BCJIIMYHHBI

11.14

Pemrate xadyecTBEeHHBIE 3aaa4u: BbICTPAMBATh JJOTHUYCCKHU HECIIPOTHBOPCUYMUBYIO LCIIOYKY paCCY)KI[CHI/Iﬁ C

OHOpOfI Ha U3YUCHHBIC 3dKOHbI, 3dKOHOMCPHOCTH U (I)I/ISI/I‘IeCKI/Ie SABJICHUA

11.15

Hcnonb30Bath Npu pelieHNH y4eOHbIX 33ja4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJIOTUH IS TIOUCKa,
CTPYKTYpUPOBAHUS, HHTEPIIPETALIUN U MPEICTABICHUS YUeOHON M HAy4yHO-TOMYISIpHOW HMH(pOpMaluy,

HOJ'Iy‘lGHHOfI N3 pas3JIMYHBIX UCTOYHHUKOB,; KDUTHYCCKU aHAJIM3UPOBATH I1OJIY4aCMYIO I/IH(I)OpMaI_II/IIO




OOBSICHATH MPUHLIUIIBI ICHCTBHS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB; Pa3indarh YCIOBUS UX

11.16
0€3011aCHOTO HCII0JIb30BaHMS B IOBCEHEBHOM KU3HH
1117 [IpuBoauTh TIpUMeEpPHI BKJIAJa POCCHUCKHAX M 3apyOC)KHBIX YYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOIIECCOB OKPYXKAIOMIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA
Hcnonp3oBath TeOpeTHUECKHE 3HAHUS 10 (U3WKE B TOBCEAHEBHOM KHU3HH ISl OOecredeHus
11.18 0€30MacHOCTH MpHU 00paIIeHUH ¢ TPUOOpPaMH U TEXHUYECKUMH YCTPOUCTBAMU, JUI COXPAHEHUS 3I0POBbS
1 COOJTIOZICHUST HOPM 9KOJIOTUYECKOTO MOBEICHUS B OKPYKAIOIIEH cperie
PaGoTare B Tpynme C BBITOJHEHHWEM DPA3MYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATh Pa0OTy TPYIIIEL,
11.19 PaIMOHATILHO pacTpeeNisATh 00S3aHHOCTA M TJIAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX CHUTYAITUAX,

a/IeKBaTHO OIICHMBATH BKJIA]] K&KJOTO U3 YUaCTHUKOB I'PYIIIbI B pEIICHHE pacCMaTpuBaeMOi MpoOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon
pasaena

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMLIe IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOABI HAYUHOI'O [TIO3HAHUA

1.1

®u3nka — Hayka o nmpupojie. Haydnbsie MeTo1pl HO3HAHUS OKpyKaromero Mupa. Pois

9KCIIEPUMEHTA U TEOPHUH B MpoIiecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pu3mKe

1.2

MopenmupoBanne (HU3MYECKUX SBJICHHH | TporeccoB. HaydHble THIOTE3HI.
duznyeckue 3aKOHbl U TEOpPHUH. |'paHUIBl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[Tpunuun cootBercTBUs. Poib u mMecto ¢usuku B GOPMHUPOBAHUHU COBPEMEHHOM

HAy4YHOM KapTUHBI MUPA, B IPAKTUYECKON JESITeIbHOCTH JI0ACH

MEXAHUKA

2.1

##HPar#KIHEMATHUKA

2.11

MexaHn4deckoe JBUKECHHUE. OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JABVOKCHUS. Cucrema

otcuéra. Tpaekropus




212

[Tepemenienue, ckOpocTh (CpeaHssi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaJbHOM TOYKHM, MX MPOEKIMU Ha OCH CUCTEMbl KoopauHaT. CloxeHue

IIEPEMELICHUM U CII0)KEHUE CKOPOCTEN

2.13

PaBHOoMepHOE U paBHOYCKOpPEHHOE TMpsAMOJWHEHHOe mBWxkeHue. [ 'paduxu
3aBUCUMOCTH KOOpAHMHAT, CKOPOCTH, YCKOPEHHs, TyTH € TepeMeIIeHUs

MaTepHaHBHOﬁ TOYKH OT BpCMCHHU

214

CBoboaHOE masieHne. Y CKopeHrue CBOOOTHOTO TaeHUs

2.15

KpuBonuueliHoe aBukeHne. PaBHOMEpHOE IBMKEHUE MaTEpPUATBLHOW TOYKH IO
OKPY)KHOCTH. YTJOBasg CKOPOCTb, JIMHEHHass ckopocTh. Ilepuom u wyacrora.

LleHTpOCTpEMHUTENFHOE YCKOPEHHE

2.1.6

Texandeckue YCTpOﬁCTBai CIIMAOMETP, ABMIKCHUEC CHapPAA0B, HCIIHBIC U PEMCHHBIC

nepeaaun

2.1.7

[Ipaktnyeckue pabotel. M3mepeHue MrHoBeHHOW ckopocTH. VccnenoBaHue
COOTHOILIEHUS MEKIY IYTSAMU, IPOMIEHHBIMHU TEJIOM 3a IIOCIIEA0BATEIbHBIC PABHBIC
IIPOMEXYTKU BPEMEHU IPU PABHOYCKOPEHHOM JBW)KEHHUHU C HA4aJIbHON CKOPOCTHIO,
paBHOM Hymro. M3yueHue IBMIKEHHs IIapUKa B BSI3KOW KUAKOCTU. M3ydeHue

JABHXKCHUSA TCJIA, 6pOI_HeHHOFO TOPU30HTAJIBHO




2.2

#H#Part## TMTHAMUKA

IIpuHnun otHocutensHOCcTH ['aynmmies. Ilepsbiil 3akoH Herorona. MHepuuanbHbie

22.1 )
CHCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHnun cyneprno3unum cui

923 Bropoit 3axkon HproTOHa 11 MaTepUaJbHONM TOYKH B WHEPLUAIBHOM CHCTEME
otcuéra (MCO). Tpetuit 3akon HproToHa /17151 MaTepHAIbHBIX TOYEK

vy 3aKkoH BceMUPHOTO Tarotenus. Cuna Tsxectu. [lepBas kocMudeckas cKopocTh. Bec
Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenusa. Cyxoe TpeHue. Cujla TpEHUsI CKOJBKEHUS W CHJIA TPEHHS MOKOS.

2.2.6 Koaddumuent tpenns. Crta cConpoTUBIECHUS MTPH IBUKCHUH TeJa B )KUJIKOCTH UITH
rase

2.2.7 [TocTynarensHOE U BpaliaTeIbHOE ABHKEHUE a0COTIOTHO TBEPAOTO Tela

)08 MoOMEHT cujbl OTHOCUTENLHO OCH BpaieHus. [lnedo cuibl. YcnoBus paBHOBecHs
tBEpAoro Tena B UCO

229 TexHudeckue yCTpOHCTBA: TOIIMITHUKH, TBUKEHNE UCKYCCTBEHHBIX CITYTHUKOB




[Ipaktuyeckue padboTsl. U3yuenne nBmxeHns Opycka no HaKJIIOHHOM IJIOCKOCTH MO

JEUCTBUEM HECKOIbKUX cuil. MccinenoBaHue 3aBUCMMOCTH CHII  YIPYTOCTH,

2.2.10 BO3HUKAIOIIKX B JeOPMHUPYEMOI MPYKUHE M PE3UHOBOM 00pasIie, OT BEITHMIUHBI
ux aedopmarnuu. VccnemoBanue ycioBUi paBHOBECHS TBEPIOTO Tela, UMEIOIIETO
OCBH BpaleHHs

##HPar###3AKOHBI COXPAHEHU S B MEXAHUKE

231 Nmnynbe MaTepuanbHON TOYKH, CHCTEMBI MAaTePHATIBHBIX TOUYEK. VIMITYIbC CHIIBI U
M3MEHEHHE UMITYIIbCa TeJla

2.3.2 3akoH coxpanenust umiyinbsca B UCO. PeakTuBHOE IBHKEHKE

2.3.3 Pabora cuibl

2.3.4 MOIHOCTE CUIIBI

23 2.3.5 Kunernueckast sHeprus MaTepuaibHOM TOYKU. TeopeMa 0 KHHETUYECKON SHEPTUH

. [TorenumanbHast sHeprus. IloreHuuanbHas sHeprus ynpyro aeGopMHUPOBaHHOMN
npyxuHsl. [loTeHunanbHas sHeprus Teaa BOIU3M NOBEPXHOCTH 3eMiln
[ToTeHumanpHble U HENOTEHIMAIbHbBIE CUIIbL. CBSI3b paOOThl HEMOTEHIMATBHBIX CHII

2.3.7 C U3MEHEHHEM MEXaHWYECKOM JSHEepruM CHCTeMbl Tel. 3aKOH COXpaHEHUs
MEXaHUUYECKOW SHEPTUn

2.3.8 Ynpyrue u Heynpyrue CTOJIKHOBEHHUS




TexHu4ecKkue yCTpOMCTBA: JBUKEHUE DPAaKeT, BOJOMET, KOIEp, NPYKUHHBIN

2.3.9
MHACTOJIET

2310 [Ipaktuueckue paboThl. M3yueHue CBSI3U CKOPOCTEU TEN MPHU HEYIPYroMm yaape.

o NccnemoBanue cBsizu pabOTHI CHIIBI ¢ U3MEHEHUEM MEXaHUYECKOW SHEPTUH Tella
3 MOJIEKVYJISIPHASA ®U3MKA U TEPMOJINMHAMUKA
#it#Par###OCHOBbBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

311 OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TeopuH. bpoyHOBCKOE
o nsuxenue. uddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA

312 Mogenu CTpOeHHsI Ta30B, XKUIKOCTEH U TBEPABIX Ted U OOBSCHEHHUE CBOMCTB
o BEIL[ECTBA HA OCHOBE 3THX MOJENEH

3.1

3.1.3 Macca monekyn. KonnuectBo BemectBa. [loctosiHaas ABoraapo

3.14 TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus

. Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJSPHO-KMHETHYECKOU
o TEOPHUH UJICATBLHOTO Tra3a

316 AOGcomoTHas TeMreparypa Kak Mepa CpefHei KMHETHUECKON PHEPruH TEIIOBOrO

JIBIDKEHUS JacTull rasa. Illkamna TEMIICPATyp KenanBuna




3.1.7

Vpasuenue Knaneiipona — Menneneesa. 3akon JlaibToHa

l'azoBeie 3akoHBI. M30mporecchl B UACATBHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM

3.1.8
BEIIECTBA: M30TEPMa, H30X0pa, H300apa

3.1.9 Texnuueckne ycTpoicTBa: TepMOMETP, bapoMeTp

3.1.10 [IpakTnueckue padoTel. M3mepeHue wmacchl BO3QyXa B KJIACCHOM KOMHarTe.
HccnenoBanue 3aBUCMMOCTH MEXY IApaMEeTPAMU COCTOSTHUS Pa3peKEHHOTO ras3a

OCHOBbI TEPMOAMHAMUKN

321 TepmonnHamuueckass cucreMa. BHYTpeHHs DJHEprus TEpMOAMHAMUYECKOMN
CHCTEMBI U CIIOCOOBI €€ N3MEHEHUS

322 KosngectBo TemnoTel 1 pabota. BHyTpeHHss 3HEprus 0AHOATOMHOIO UJEAIbHOTO
rasa

3.2 N

Bunel Tennonepenayn: TeMI0NPOBOAHOCT, KOHBEKIIMS, H3JIydeHHUE. TermIoéMKOCTb

3.2.3 Tena. YaenpHas TEINIOEMKOCTh BellecTBa. Pacuér KoiamdecTBa TEIUIOTHI INpU
Terlonepesade

. IlepBelii 3aK0H TepMoOaMHAMUKHU. [[pumMeHeHne nepBoro 3akoHa TEPMOJIMHAMUKI K

uzonporeccam. ['paduyeckas uaTepnperanus paboThl raza




TermoBbie Mamuubl. [IpuHUMIBI nedcTBUS TeIUIOBbIX MamiuH. [IpeoOpasoBaHus

3.25 SHEPIHH B TEIUIOBBIX MamiHax. Kosgumuent nonesnoro aeiicrus (nanee — KI1/1)
temioBoi mamuubl. [{ukin Kapuo u ero KII/]

326 Bropoii 3akon TepmoanHaMuki. HeoOpatumocTs nporeccoB B mpupoje. Temnosbie
JBUTATENU. DKOJIOTHUECKHE TPOOJIEMBI TEIIJIOPHEPTETUKU

327 Texnudeckre yCTpOWCTBA: JBUTATEh BHYTPEHHETO CrOpaHUs, OBITOBOM
XOJIOIUJIBHUK, KOHIULIUOHED

3.2.8 [IpakTrueckue paboTel. I3Mepenne ynenpHON TeI0EMKOCTH

3.3

###Par#### Al PETATHBIE COCTOSHMA BEHHIECBA. ®A30OBBLIE ITEPEXO/IbI

Hap006p330BaHHe N KOHJCHCalu. I/IcnapeHI/Ie N KUIICHHUC. YIICJ'II)HaH TCIJI0Ta

3.3.1
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATyphbl KATICHUS OT JaBJICHUS

3.3.2 AOCOmIOTHAs ¥ OTHOCHUTEJIbHAS BIAXKHOCTh BO3ayxa. HacklmeHHsblii map

353 TBépnoe Teno. Kpucrtammmyeckue u amopdHbie Tena. AHHU30TPONHUS CBOMCTB
KkpuctamioB. Kujakue kpuctamibl. CoBpeMEHHbIE MaTEpUaIbI

3.34 [InaBnenue u KpuctamuM3aius. Y aenbHas TeIroTa miasieHus. Cyonumanus




3.35

YpaBHEHHE TEIIOBOTO OanaHca

TexHuueckue yCcTpoNCTBA: TMTPOMETP M IICUXPOMETP, KAJIOPUMETP, TEXHOJIOIMU

3.3.6 HOJIyYEHUSI COBPEMEHHBIX MaTepHajioB, B TOM 4HCJIE HAHOMATEpUaloB, U
HaHOTEXHOJIOTHUH

3.3.7 [IpakTnueckue padboTel. I3MepeHue BlIaXXHOCTH BO3/1yXa

4 OJIEKTPOAMHAMUKA
###HPar### O JIEKTPOCTATUKA

411 DneKTpu3anus Tell. DNEKTpUIECKUi 3apsi. J{Ba BUIa SIEKTPUUYECKUX 3apsi0B

412 [TpoBOAHMKH, AUATEKTPUKH U TTOTYITPOBOHUKH

4.1.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa

414 B3anmoneiictBue 3apsiioB. 3akoH Kymona

4.1

AL5 Onextpuueckoe rmosne. Hanpspk€HHOCTH  snekTpuueckoro mosst.  [IpuHiun
cymneprno3uiuu. JIMHNN HanpsHKEHHOCTH AIEKTPUYECKOTO OIS

4.1.6 PaGora cun snexrpoctatuueckoro noJjs. [lotenmuan. Pa3HocTs noTeHInAaIoB

417 [IpoBogHUKM U  JOUANIEKTPUKA B TOCTOSHHOM  DIIEKTPUYECKOM  TIOJIE.

I[I/IBHGKTpI/I‘ICCKaSI NpOHHULIAEMOCTDb




OnekrpoéMkocTb. Konnencatop. DEeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa.

4.1.8
DHeprus 3apsKEHHOI0 KOHJEHcaTopa
419 TexHuyeckue ycTpoMCTBA: 3JIEKTPOCKOI, AJIEKTPOMETP, AIIEKTPOCTATUYECKAS
3alll1Ta, 3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJIEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP
4.1.10 [IpakTuueckue paboTsl. U3mMepeHue 31eKTpoEMKOCTH KOHIEHCATOPa

4.2

HH#HPar###ITIOCTOSIHHBIN DJIEKTPUUECKHIM TOK. TOKH B PA3JIMYHBIX CPEJAX

YcnoBus CYIIECTBOBAHUA ITOCTOSHHOI'O JJICKTPUYCCKOT'O TOKa. Wctounuku TOKa.

421
Cuna toxka. [TocTosHHBIN TOK
4.2.2 Hanpspkenue. 3akon Oma jy1st yaacTka 1enu
4.2.3 DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ICTbHOE CONTPOTUBIICHNUE BEIIECTBA
4.2.4 [TocnenoBarenbHOE, apaieIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOIHUKOB
4.2.5 PaboTa anexTpuueckoro Toka. 3akoH [xoynsa — Jlenna
4.2.6 MONTHOCTB 3JEKTPUIECKOTO TOKA
anektpoaBrkymas cuna (ganee — 3/1C) u BHyTpeHHEe COMPOTUBIIEHUE UCTOYHUKA
4.2.7 Toka. 3akoH Oma nans monmHOW (3aMKHYTOM) snekTpuueckod menu. Kopotkoe

3aMbIKaHUEC




DNEKTpOHHAs MPOBOJUMOCTh TBEPABIX METAIOB. 3aBHCHUMOCTb COIMPOTHUBIICHUS

4.2.8
METAJIJIOB OT TemnepaTypbl. CBEpXIPOBOAUMOCTb

4.2.9 DnexTpuueckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX IIyYKOB

4210 [MomynpoBoaunku. CoOCTBEHHAs! U PUMECHAs! TIPOBOAUMOCTD TIOJIYIIPOBOTHHKOB.
CgoiictBa p-n nepexofa. [lonynpoBoAHUKOBBIE TPHOOPHI

4211 DONEeKTpUUeCKUi TOK B  DIIEKTPOJUTAX. OJEKTPOJIMTUYECKAas JUCCOLMALINSL.
DIIEKTPOJIN3

421 OnexTpuueckuil ToK B razax. CaMoCTOSATENbHBI U HECAMOCTOSTEIbHBIN pa3psl.
PaznuuHble TUIIBI CaMOCTOSTENBHOTO paspsiaa. Monuus. [Inazma
TexHudyeckue yCTpONCTBA: aMmIIepMETP, BOJBTMETP, PEOCTaT, MCTOYHHUKH TOKA,

4213 JIEKTPOHArpeBaTebHble MPHOOPBI, HIEKTPOOCBETUTEIbHbIE IPUOOPHI, TEPMOMETP

CONPOTHBIICHUS,  BAKyyMHBIH  JMOJ, TEPMUCTOPHI U  (OTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AU0 1, raJIJbBaHHUKa




4.2.14

[IpakTuyeckue paboTel. M3ydeHne cMEmaHHOTO COSANHEHHS PE3UCTOPOB.
W3mepenne OJIC wuCTOYHMKA TOKAa W €ro BHYTPEHHEIO CONPOTHUBJICHUS.

HabGnronenue snexrponuza

11 KUIIACC
Kon
Koanposepsiemoro 3jiementa IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasjiena
4 DJIEKTPOAMHAMUKA
##HPart#M AT HUTHOE I10JIE. DJIEKTPOMATHUTHAS MHAYKI WA
4.3.1 ITocTosuHkIe MarHuThl. B3anMoaelicTBHE NOCTOSIHHBIX MAarHUTOB
MaruautHoe 1osie. BekTtop MarHuTHOW WMHIYKUUH. [IpUHIMI Cyneprno3uiiuy.
4.3.2 Jluaum mMarauTHOM MHAYKUMHM. KapThHa JUHUNA MarHUTHOW WHAYKIIMU TOJIS
MOCTOSIHHBIX MarHUTOB
4.3
MarautHoe moJjie MPOBOJHMKA ¢ TOKOM. KapTuHa JNHUHUN MONS AJTUHHOTO
4.3.3 OpsIMOTO MPOBOJAHHMKA M 3aMKHYTOTO KOJBIEBOTO MPOBOJHUKA, KATYIIKU C
TokoM. OnbIT OpcTena. BzaumoeiicTBre MpOBOIHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOAYJIb U HaIIPABJICHUE




Cuna Jlopenna, e€ MOyJIb M HampaBiieHUue. J{BuKeHUE 3apsyKEHHOM YacTUIIbI B
435
OJIHOPOJTHOM MarHUTHOM moJie. PaGora cunsl Jlopenma
4.3.6 SIBneHne 2NEeKTPOMarHUTHOM MHIYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOW MHAYKLIMU
4.3.8 O/1C unaykuuu. 3aKOH IEKTPOMarHuTHOW MHAYKIMU Papajes
43.9 Buxpesoe anexrpuyeckoe nozie. 3J{C MHAYKIIUN B TPOBOJHUKE, IBUKYIIEMCS
MOCTYNATEIbHO B OJIHOPOJHOM MAarHUTHOM I0JIE
4.3.10 [IpaBuiio Jlenma
4.3.11 NuayktuBHOCTH. fABNenne camonHaykuu. I1C caMonHIyKIIMN
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM
4.3.13 DNIEKTPOMArHUTHOE TI0JIE
TexHuyeckue  yCTpOMCTBA:  IOCTOSIHHBIE ~ MAarHUTBL,  3JIEKTPOMArHMTHI,
4.3.14
3JIEKTPOABUTATENb, YCKOPUTEIHN SJIEMEHTAPHBIX YACTHI, THAYKIIMOHHAS T1€Yb
[IpakTuueckue paboThl. M3yueHne MarHUTHOTO TOJIA KATYIIKH C TOKOM.
4.3.15 UccnenoBanue JedCTBHUS TOCTOSHHOIO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue siBIeHUs 3JIEKTPOMAarHUTHOM MHIYKLIIMU

KOJIEBAHMA 1 BOJIHBI

5.1

##HParH#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE KOJIEBAHUA




Konebarenpnas cucrema. CBoO01HBIE KOJIeOaHus. 'apMOHIUECKe KOJIeOaHusl.

5.1.1
[Tepuon, yactora, ammmutyaa u ¢asza KoJieOaHmit
5.1.2 [IpyxuHHBI MassTHUK. MaTeMaTHYECKUNA MAsITHUK
VYpaBHeHHE TapMOHUYECKUX KojeOanuii. KnuHnemarnueckoe u AMHAMHUYECKOE
5.1.3
OTMCcaHue K01e0aTeTbHOTO JIBUKEHUS
[IpeBparenue sHEPrUU MPU TAPMOHUUYECKUX KOJeOaHusX. CBs3b aMIUTUTYIbI
5.14 KOJIeOaHMI MCXOJHOW BEJIMYMHBI C aMIUIMTYAaMH KOJeOaHUil €€ CKOPOCTH U
YCKOPEHUS
KonebarenpHbiii kOHTYp. CBOOOAHBIC JIIEKTPOMArHUTHBIE KOJICOAHHUS B
515 UJCATHPHOM KOJICOATEIIPHOM KOHTYpe. AHAJIOTHS MEKIY MEXaHWYECKUMH H
AJIEKTPOMArHUTHBIMU KoJiebanusimu. @opmyna TomcoHa
5.1.6 3aKOH COXpaHEeHMsI SHEPTUU B HIeaIbHOM KOJieOaTeIbHOM KOHTYpe
Boinyxxnennble Mexanuueckue kosebanus. Pezonanc. Pe3onancHas kpuBas.
5.1.7
BoiHyKIeHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHusl.
5.1.8 [Iepemennsblii TOK. CHHYCOMIANIbHBIN IEPEMEHHBIN TOK.
MoutHOCTh IEPEMEHHOTO TOKA. AMIUIMTYJHOE U ICHCTBYIOLIEE 3HAYECHUE CUITbI
5.1.9

TOKa U HAITPSKCHU L




Tpancdopmarop. IIpousBoacTBo, mepenaya M MOTPeOICHUE IIEKTPUUECKON

5.1.10 SHEPTUH. DKOJIOTHUYECKUE PUCKHU MPU MPOU3BOACTBE JIEKTPUUECKON SHEPTHUU.
Kynbrypa ncnonb3oBaHust 37€KTPOIHEPTUH B TOBCEIHEBHOM )KU3HU
Texnuyeckue ycTpoiicTBa: ceiicMorpad, 5>IEKTPUUECKUN 3BOHOK, JIMHUU
5.1.11
aNeKTponepesay
[Ipaktnueckue paboTel. MccrnemoBanne 3aBUCHMOCTH TIEPHOJA  MajbIX
KoJebaHui Trpy3a Ha HUTH OT JUIMHBI HUTU U Macchl rpy3a. MccnemoBanue
5.1.12
MIEPEMEHHOTO TOKA B LIEMIH U3 MOCIEA0BATEIBHO COCAMHEHHBIX KOHIEHCATOPA,
KaTYIIKU U PE3UCTOPA
#HHHPart#MEX AHUYECKUE U DJIEKTPOMAI'HUTHBIE BOJIHBI
Mexanudeckue BOJIHBI, YCIOBHS pacnpocTtpanenus. Ilepuon. Ckopoctb
5.2.1
pacpoCTpaHEeHMs U IJIMHA BOJIHBL. [lonepeunblie U Mpo10abHbIE BOJIHBI
5.2
5.2.2 ###Par### Nnrepdepenniusa u qudpakiust MEXaHUYECKUX BOJTH
5.2.3 3Byk. CkopocTh 3ByKa. [ poMKkocTh 3Byka. BeicoTa ToHa. TemOp 3Byka




3H€KTpOM3FHHTHBI€ BOJIHEL. Y CIIOBHS H3JIYUCHHUSA JSJICKTPOMArHUTHBIX BOJIH.

5.24 B3anmuas opuenrtanus BekTOopoB E, B M v B 3JI€KTpPOMarHUTHON BOJIHE B

BaKyyMe

CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHUE, MPEIOMIICHUE, TIOJIIpU3aIlus,
5.2.5

mudpakuus, uHTeppepentus. CKopocTh 3IEKTPOMAarHUTHBIX BOJIH

[[Ixana 37€KTPOMArHUTHBIX BOJIH. [IpMEHEHHE FIEKTPOMArHUTHBIX BOJIH B
5.2.6

TEXHUKE U OBITY

[TpuHIUIIBI paguoCBsA3U U TeneBUACHUA. Pannonokanus. DI€KTpOMArHUTHOE
5.2.7

3arpsA3HEHUE OKPYXKAIOLIEN CpeIbl

TexHHYecKre YCTpPOMCTBA: MY3bIKAIBHBIE HHCTPYMEHTHI, YJIBTPa3BYKOBas
5.2.8 JIMAaTHOCTAKA B TE€XHUKE W MEIWIUHE, pajap, PAAUONPUEMHHK, TEIEBHU30D,

anTeHHa, tenedon, CBU-neup

#H#HPar##HH#OIITUKA
5.3.1 [IpsiMonuHEHOE pacpoCTpaHEeHHE CBETa B OAHOPOAHOM cpene. Jlyu cBera
5.3

OtpaxkeHue cBera. 3akOHBI OTpakeHHs cBeTa. [locTpoeHne u300paXkeHUil B

5.3.2

TLTOCKOM 3CpKaJiC




[Ipenomnenue cBera. 3akoHbl TperoMieHUs cBeTa. AOCOTIOTHBIA MOKa3aTelb

5.3.3
PETOMIICHUS
3 [Tosmoe BHyTpeHHee oTpakeHue. [IpenenbHbIl Yros IMOJHOTO BHYTPEHHETO
5.3.4
OTpaXKEHUS
5.35 Hucnepcus cera. CnoxxHbIi cocTaB 6emoro ceera. L{set
Cobupatomue u paccenBaromue JuH3bL. ToHkas muH3a. okycHOE paccTosTHUE
36 U ONITUYECKas cuijla TOHKOM JuH3bI. [locTpoeHue n3obpaxeHuil B codnparommx
5.3.
U paccemBarolux JuH3ax. Popmyrna TOHKOW JIMH3BL. YBEIMYECHHE, JABAEMOE
JIMH30U
5.3.7 [Ipenens TPUMEHUMOCTH TEOMETPUUYECKOU ONTHUKH
Wnrepdpepenuus cera. KorepeHTHbIE HCTOYHUKHU. YCIOBHUSA HaOMIOICHUSA
5.3.8 MakCUMYMOB ¥ MHHUMYMOB B MHTEp(EpPEHIMOHHOW KapTUHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpaxius cera. AudpaknuonHas pemérka. Y ciaoBue HaOM0IeHUS TTIaBHBIX
5.3.9 MaKCUMYMOB IIpH MaJIeHUU MOHOXPOMAaTHYECKOTO CBETa HAa JU(PPAKIUOHHYIO
peETKyY
5.3.10 [Tonsipuzauus ceera




TexHudeckune ycTpoicTBa: 0UKH, JIya, poToanmapar, IpOSKIIMOHHBIH anmnapar,

5.3.11 MHUKPOCKOTI, TEJECKOI, BOJOKOHHAs ONTHKA, IU(PPAKUIMOHHAS peméTKa,
TOJISIPOUT
5310 [Ipaktuueckue pabotsl. U3mepenue nokasarens npenomienus. MccnenoBanme
o CBOICTB M300paxkeHnii B mmH3ax. HabmoieHne IucepcHu cera
OJIEMEHTBHBI CHEHI/IAJ’IBHOPI TEOPUU OTHOCUTEJIBHOCTHU
I'panuupl npUMEHUMOCTH KJlaccuyeckoil MexaHuku. [loctymarsl Teopuu
6.1 OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHLNATI OTHOCUTEIIBHOCTH DWHINTEHHA
6 5.2 OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKpalleHUE
' JTHBI
6.3 DHEprus U UMITYJIbC CBOOOTHOM YaCTHIIbI
5.4 CBs13b MacChl C DHEPTUEH M UMITYJIbCOM CBOOOJIHOM YaCTHIIBI. DHEPTHUs TOKOS
' CBOOOJHOM YaCTHIIBI
7 KBAHTOBAA ®U3UKA
###Par### I JIEMEHTBI KBAHTOBOM OITHKU
7.1 211 ®otonsl. opmyna [lnanka cBs3u sHepruu GOTOHA € €ro YaCTOTOH. DHEprus u

UMITYJIbC GOTOHA




OtkpeiTue u uccnenoBanue orordpdexra. Onbitel A.I'. CtoneToBa. 3aKOHBI

7.1.2

dhoTorddekra
7.1.3 Ypasaenne DiinmTeiHa 115 porodrdderra. «KpacHas rpanuna» Gorodddexra
7.1.4 JaBnenue cBeta. OnbiTel I1.H. JleOGenera
7.15 XUMHYECKOE ACHCTBUE CBETA

Texnuueckue ycTpoicTBa: GorolrneMeHTt, GOoToaaTINK, COTHEUHast Oartapes,
7.1.6

CBETOJINO/]T

CTPOEHUE ATOMA

Mogenb atoma Tomcona. OnbiTel Pezepdopaa mo ucciie1oBaHuio CTPOSHUS
7.2.1

atoma. [Inanerapnast Moaens aToMa

[Toctynater bopa. M3nydenune u norsyomenne GOTOHOB MPHU MEPEX0JIe aTOMa C
7.2.2 OJTHOTO YPOBHSI SHEpruu Ha Apyroi. Bujel ciekTpoB. CHIEKTp ypOBHEN SHEPTUM

aToMa BOJOpoJa

1.2

Bonnosbie cBoiicTBa yactuil. Bonnel ge bpoiinsa. KopnyckynspHo-BoiIHOBOM
7.2.3

nyanu3M. Judpakius 31eKTpOHOB Ha KpUCTalIax

CrioHTaHHOE U BBIHYXICHHOE M3IydyeHHUE. YCTPOMCTBO WM MPHUHIMIT PabOTHI
7.2.4

nasepa

TexHudyeckne yCTPOWCTBA: CIEKTPAIbHBINA aHamu3 (CIEKTPOCKOI), Jiasep,
7.2.5

KBaHTOBBI KOMIIBIOTCP




7.2.6 [IpakTuueckue padboTel. HabmoqeHne TMHERYATOTO CIIeKTpa
ATOMHOE A1PO

7.3.1 Mertobpl HAOMIOAEHUS U PETUCTPALIMN HIEMEHTAPHBIX YACTHUIL

OtkpeiTe paaroakTuBHOCTH. OnbITel Pe3epdopaa mo ompeeneHuio cocraBa
7.3.2 paauoakTHBHOTO u3nMydyeHus. CBoiicTBa anbga-, Oera-, raMMa-u3JIy4eHUs.

BnusiHue painoakTHBHOCTH Ha KUBBIE OPTaHU3MbI

OtkpbiTHE mpoToHa U HeWTpoHa. HykinonHas monens sapa [eiizenGepra —
7.3.3

HBanenko. 3apsa sapa. MaccoBoe uncio sapa. M3oTonsl

7.3

Anbba-pacnaz. OIJIEKTPOHHBIH H TIO3UTPOHHBIM Oera-pacman. [‘amma-
7.3.4

U3JIy4eHHE. 3aKOH PaJMOAKTUBHOIO pacnaaa
7.3.5 DHeprus cBsS3U HYKJIOHOB B siape. AnepHbie cuibl. Jledekt macchl siipa
7.3.6 Snepusbie peaknyu. JleneHue u CUHTE3 AJIEp

SAnepusiii peaktop. TepmosimepHbiii cunHTe3. [IpobmemMbl U MEPCHEKTUBBI
7.3.7

ﬂﬂepHOﬁ OHCPI'CTUKH. OKOJIOTHYECKHE aCIICKThI HI[CpHOﬁ OHCEPICTUKU




OnemeHTapHble  4acTuubl. OTkpbiTHE 1O3UTpOHA. DyHIaMEHTaJIbHbIE

7.3.8 .

B3aUMOJICHCTBUA

TexHuueckue yCTpoMCTBa: NO3UMETP, Kamepa BUIIbCOHA, SIAEpHBIN pEeaKTop,
7.3.9

aTomMHasi bomba

[IpakTnueckue pabGoTsl. MccnenoBaHue TpekoB YacTHI] (IO TOTOBBIM
7.3.10

¢doTtorpadusam)

OJIEMEHTbBI ACTPOOU3UKU
81 Bun 3B&3gHoro HeGa. Co3Be3qusi, sipkue 3BE3NBI, IUIAHETH, WX BHIAUMOE
' JIBUKECHHE

Conneunast cucrema. Ilnanersl 3emHO#M rpynnbl. [lmaHeTBI-TUTAHTBI U UX
8.2

CIYTHUKH, KapJIUKOBbIE TU1aHeThl. Manble Tena COJTHEYHON CUCTEMBI
8.3 Comnre, dpotochepa u armochepa. ConHeuHast aKTUBHOCTh
8.4 Ncrounuk sneprun CoJiHIA U 3BE3NT

3BE31pI, MX OCHOBHBIE XapaKTEPUCTHKU: Macca, CBETUMOCTb, pajUyC,

TeMIepaTypa, HX B3aUMOCBS3b. JlMarpamMma «CHEKTpalbHBI —Kiace —
8.5

CBCTUMOCTB). 3Bé3,[[]51 TJ1aBHOM IIOCJIACAOBATCIIBHOCTH. 3aBHCUMOCTh «Macca —

CBETUMOCTB» JUIS 3BE3 IJITaBHOH IOCIEA0BATEILHOCTH




##HPar###Buyrpennee crpoeHue 3BE34. COBpPEMEHHBIE IIPEICTAaBICHUS O

8.6
HPOUCXOXKIEHUU 1 3BoroLK CoJtHIa U 3BE3]1. DTalbl )KU3HU 3BE3]]
Mneunsiit [lyre — nama Tamaktuka. ChnupanbHas cTpykTypa [ amakTukwy,
8.7 pacrmipenenenue 3BE371, raza u nbeuid. [lonoxxenune u aBmxenue CoJHIa B
lamaxTuke. [nockas u chepuyeckas nmoacucteMsl ['amakTuku
8.8 Tunel ranaktuk. Panguoranaktuky u kBazapsl. YEpHBIE ABIPHI B SIpaxX TATaKTHK
Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Paz0Oeranue rajgakTuk.
8.9 Bospact u paguyc Bcenennoid, Teopust bonpmioro B3psiBa. Mojaenb «ropsideit
Bceenennoii». PenukroBoe nzinydeHue
Macmrabnas  crpykTypa BcenenHoit.  Meraranaktuka.  Hepeménusie
8.10

poOJIeMbl ACTPOHOMUH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» @usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; nox
penakmueit [laphentreBoit H.A. AkninonepHoe ob6mectBo «M3aaTeancTBO
«IIpocBemenue»

» ®usuka. 11 knacc. Mskuiues I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [laphentreBoit H.A. AknimonepHoe o6mectBo «M3natenbcTBo

«HpOCBGIIIGHI/IG»

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://www.yaklass.ru/

https://sdamgia.ru/
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