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IHHOACHUTEJIBHAS 3AIIUCKA

[TporpamMma no ¢uzrke 6a30BOro ypoBHsI Ha YPOBHE CpeJHEro obuiero oopa3oBaHus pa3padboTana
Ha OCHOBE TOJIOKEHUH M TpeOOBaHUM K pe3ybTaTaM OCBOCHHUSI OCHOBHOW 00pa30BaTENbHOM MPOTrPaMMBl,
npeacrasieHHbXx B PI'OC COO, a takxke ¢ yu€tom ¢enepaibHOi paboyeil MporpaMMbl BOCTIUTAHUS
KOHLEMIMH TpenofaBaHus ydeOHoro mnpeamera «Pus3mka» B 00pa3oBaTeNbHBIX OpPraHU3ALMAX
Poccwuiickoii @enepanuu, peamu3yoNMX OCHOBHbBIE 00pa30BaTeIbHBIC POIPAMMBI.

Conepxanue nporpammbl 1O (HU3MKE HAMpaBiIeHO Ha (QOPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTUHBI Mupa oOy4atommxcs 10—11 kimaccoB npu oOyueHnn ux (u3nke Ha 0a30BOM ypOBHE Ha OCHOBE
CUCTEMHO-JISATEIILHOCTHOTO noxoaa. [Iporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METampeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TakKKe
YUUTHIBACT HEOOXOAMMOCTh peaji3alii MEXIMPEIMETHBIX CBsi3el (PU3MKM C ecTeCTBEHHO-HAYYHBIMH
yueOHBIMU TIpeIMeTaMu. B Hell ompenenstoTcsi OCHOBHBIE LENH U3y4YeHUs] PU3UKH HA YPOBHE CPEIHETO
obmiero  o0pa3oBaHuWs, IUTAHUPYEeMbIE PE3yJbTaThl OCBOEHHA Kypca (HU3MKH: JIHYHOCTHBIC,
MeTanpeMETHbIC, TPeAMETHBIC (Ha 0a30BOM YPOBHE).

[TporpaMma mo (u3MKe BKIIOYACT:

e [IJaHHpyeMbl€ pPe3yNbTaTbl OCBOCHHUS Kypca (HU3MKM Ha 0a30BOM YPOBHE, B TOM 4YHCIE

npeMEeTHBIE Pe3yIbTaTh 110 roJaM 00yUYCHUS;

e coxepxaHue yueOHOro npeamera «Pusznuka» 1mno rogam o0ydeHusl.

O®u3nka KaKk Hayka O HamOoJiee OOIMMX 3aKOHAX TMPUPOMABI, BHICTYNAas B KadeCTBe y4eOHOTO
npeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaZ B CUCTEMY 3HAaHMH 00 OKpY’KarolleM MHUpe.
konpHBIA Kypc (U3MKM — CHCTEMOOOpa3yIOLIMHA AJISl €CTECTBEHHO-HAYyYHBIX YUEOHBIX NPEIMETOB,
MOCKOJIBKY (pr3HYeCcKHe 3aKOHBI JIeXKaT B OCHOBE IPOLIECCOB U SBJICHUHN, N3y4aeMbIX XUMHUEH, ONOJIOTHEH,
¢usnyeckoii reorpadueii u actpoHomueii. Mcnoib30BaHNe U AKTUBHOE TPUMEHEHUE (PU3UUCCKUX 3HAHUIM
OTIpeJieNIIeT XapaKTep W Pa3BUTHUE Pa3HOOOPA3HBIX TEXHOJOTMH B cdepe SHEePTreTHKH, TPaHCIOPTa,
OCBOCHHSI KOCMOCa, TOJNYYCHHS HOBBIX MaTEpUaloOB C 33aJaHHBIMU CBOMCTBAMH W JpYrux. M3ydenue
(U3NKU BHOCUT OCHOBHOM BKJIa/I B (DOPMHPOBAaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00yJaroImuxcs,
B (opMupoBaHHWE yMEHHU MPHUMEHITH HAYYHBIH METOJ| TO3HAHHs NPH BBIOJHEHWH HMHU Y4eOHBIX
HCCJIEI0BAaHUN.

B ocHOBY Kypca pu3MKH 171 YPOBHS CPEIHET0 00IIero 00pa3oBaHus MOJI0KEH Psijl UJCH, KOTOPhIC
MOYKHO paccMaTpUBaTh Kak MPUHIIMITBI €T0 TOCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBHM C HEM Kypc SIBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COJICP)KUT MaTepuall W3 BCEX pa3leNioB (DM3WKH, BKIIOYAET KaK BOIPOCH KIACCHYECKOW, TaK H
COBpEMEHHO! (PU3UKH.

Hoes ceneparuzayuu. B cooTBeTcTBHMH ¢ HEH Matepuall Kypca (QHU3MKH OOBEIUHEH BOKPYT
¢usnueckux Teopuid. Bemymum B Kypce siBisieTcs (GOpMUpOBaHHE TpEACTaBICHHH O CTPYKTYPHBIX
YPOBHSIX MaTepHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. BEE peanu3anys TpEeANoNaraeT HCIOJb30BaHHE T'yMaHUTAapHOTO
noTeHnuana Gpu3nIeckoil HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (GU3UKHU C Pa3BUTHEM OOIIECTBA, a TAKKE
C MHPOBO33PEHYECKUMH, HPABCTBEHHBIMHU M DKOJIOTHYECKUMH MPOOIEMaMH.

Hoes npuxnaonoil nanpaerennocmu. Kypce hbu3uky mpeamoiaaraeT 3HakOMCTBO € IITUPOKUM KPYTOM
TEXHUYECKUX U TEXHOJIOTMYECKHX MPIIIOKCHUN H3YIEHHBIX TEOPUH H 3aKOHOB.

Hoes sxonoeusayuuy peannsyercsi IOCPEACTBOM BBEICHHS SIEMEHTOB COACPIKaHUsl, MOCBSILEHHBIX
9KOJIOTHYECKHM TpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHIL, a
TaKxke 00CykIeHHs MpoOiIeM paoHaTBFHOTO PUPOAONOIB30BaHMS U SKOJIOTUIECKOM OE30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (U3MKH Ha YPOBHE CPEJHETO O0Iero oOpa3oBaHUs SBISIOTCA
¢usnueckue Teopun (HopMHpPOBaHUE MPEACTABICHHNA O CTPYKTYpE MOCTPOEHHSA (PU3MUYECKON Teopuw,
ponu pyHAAMEHTAIBHBIX 3aKOHOB U MPUHIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TPaHUIax
NPUMEHUMOCTH TEOPHH, ISl ONIMCAHMSI €CTECTBEHHO-HAYUHBIX SABJICHUN U MPOILIECCOB).



CucTeMHO-IeATENFHOCTHBIM TIOAX0J B Kypce (M3MKHM peanu3yercsl MpexXzae BCero 3a CYer
OpraHu3aluy SKCIEPUMEHTAIBHON nesTenbHoCTH o0yyaromuxcs. s 6a30Boro ypoBHs Kypca (GuU3nKu —
9TO UCTOJNB30BaHUE CUCTEMBI (PPOHTATIBLHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U J1a00paTOpHBIX padorT,
KOTOpbIe B MporpaMme no (usuke oObeAHHEHBI B OOLIMI CIIMCOK YYCHHYECKUX MPaKTHYECKHX PadoT.
Boienenne B yka3aHHOM TiepedHe JaOOpaTOpHBIX PadOT, MPOBOAMMBIX Ui KOHTPOJS U OILICHKH,
OCYIIECTBIISIETCSl YIaCTHUKaMU 00pa30BaTeNbHOTO Mpoliecca UCXOAs 3 0COOCHHOCTE! MIaHUPOBaHUA U
ocHamieHust kabunera ¢usuku. [Ipm STOM oObOecmeumBaeTcs oOBNaneHHE OOYYAIOIIMMHUCA YMEHHIMHU
MPOBOJNTH KOCBEHHBIE M3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BENUYMH W MOCTAHOBKY
OTIBITOB TIO MTPOBEPKE MPEAT0KEHHBIX THIIOTE3.

Bonbmioe BHUMaHWE ynenseTcsl PEUICHUIO PacyETHBIX M KadecTBEHHBIX 3amad. [Ipu stom s
pacu€THBIX 3aJad NPHOPUTETOM SIBJSIIOTCA 3aJa4d C SBHO 33JaHHOHW (PU3MYECKOH MOJEIbIO,
MO3BOJIAIONINE PUMEHATh U3YUYEHHBIE 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfenia Kypca, Tak U
WHTETpUPYs 3HAHUS U3 Pa3HBIX pasaenoB. sl KaUeCTBEHHBIX 3a/1a4 IPHOPUTETOM SBISIOTCS 3a/laHHs Ha
00BsCHEHHE TPOTeKaHMs (PU3MYSCKUX SBJICHHNA M IPOLIECCOB B OKPYKAIOUICH XHU3HHU, TpeOyroIue
BbIOOpa (PU3NUECKON MOJENH I CUTYalluu MMPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBumn ¢ tpebdoBanusimMu GI'OC COO k MaTepuaNibHO-TEXHHYECKOMY OOECIICUCHUIO
y4eOHOro rnporecca 0a30BbIi YpOBeHb Kypca (PU3UKH Ha YPOBHE CPEAHETO 00IIero oopa3oBaHus JOKEH
U3y4yaTbCsl B YCIOBHSIX MPEIMETHOrO KaOMHeTa (U3UKH WM B YCIOBHSX MHTETPHPOBAHHOTO KaOMHETa
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (U3MKM JOJDKHO OBITh HEOOXOIMMOE
naboparopHoe 00OpYIOBaHHE il BBHIMOJHEHHs YKa3aHHBIX B TporpamMMe Mo (PH3MKE YUESHHYECKHX
MPAKTHYECKUX paboT U AEMOHCTPAIIIOHHOE 000PYTIOBaHHE.

JleMoHCTpanuoHHOe 000py0BaHHe GOPMUPYETCS B COOTBETCTBUH C MPUHIMIIOM MHUHHMAJIBHOM
JIOCTATOYHOCTH M OO0ECICUYMBACT MOCTAHOBKY IMEPEUUCICHHBIX B MporpaMme Mo (U3MKe KITFOYEeBBIX
JEMOHCTpaMi  JUIi  HMCCIICZOBAaHUS HM3Y4YaeMbIX SBJICHUH U  TPOLECCOB, OMIUPUYCCKHX U
(byHAaMEHTATBHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlabopatopHoe 000OpyIOBaHHE JJISl YYCHHYECKUX MPAKTHYSCKUX pPaboT (HOopMHpYyeTCsl B BHUJC
TEMATUYEeCKUX KOMILICKTOB M O0ECIeUnBaeTCsS B pacu€Te OJHOTO KOMIUIEKTa Ha JIBYX OOYYaIOIIMXCA.
TemaTHuecKUe KOMIUIEKTHI JJAOOPATOPHOTO 000PYI0BAHUS TOJKHBI OBITH MOCTPOSHBI HA KOMILICKCHOM
WCIIOJIb30BAaHUU aHATIOTOBBIX U IIU(POBBIX MPHOOPOB, & TAKIKE KOMIBIOTEPHBIX U3MEPUTEILHBIX CUCTEM B
BuJIe U(POBBIX Jab0opaTOpHil.

OCHOBHBIMH IIEJIIMU M3Yy4UeHHsI (GU3UKU B 00IIEeM 00pa30BaAHUU SIBIISIOTCS:

e (QopMupoBaHHE HMHTEpEca M CTPEMIICHHs OOYYaIOUIMXCS K HAyYHOMY HM3YYCHHUIO MPHUPOJIHL,

Pa3BUTHE MX MHTEIUICKTYaJIbHBIX U TBOPUCCKUX CIIOCOOHOCTEH;

e pasBUTHE TPEACTABICHWA O HAyYHOM  MeToje TOo3HaHus ©  (QopMmMHpoBaHUE
HCCIIEIOBATENBCKOTO OTHOIICHHUS K OKPY KAIOIIIM SIBIICHUSIM;

e (QopMupoBaHHEe HAYYHOTO MUPOBO33PEHUS KaK pe3yjibTaTa U3yuyeHHs OCHOB CTPOCHUS MaTepUH
U QyH/IaMEHTAIBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMeHHH OOBSCHATH SIBICHUS C HCIOJIb30BaHUEM (PH3MUYECKHX 3HAHUN U
HAYYHBIX JIOKA3aTeIIbCTB;

e (QopMupoBaHHE MPEICTABICHUN O POJIH (QU3UKU YIS Pa3BUTHS JPYIMX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOIIOTHH.

JocTiwkeHne 3TUX 1eneld o0ecreunBaeTcsl peleHHeM CIeIyoIHX 3a/1ad B MpoLecce U3ydeHHs

Kypca (pH3uKH Ha ypOBHE CpelHero o01iero oopa3oBaHusi:

e TproOpeTeHne CUCTEMBI 3HAHHUH 00 00IMUX PU3NIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKIIIOYasT MEXaHUKY, MOJCKYSIPHYIO (H3HKY, DIEKTPOJWHAMUKY, KBAaHTOBYIO (H3HKYy U
3JIEMEHTHI aCTPODHUUKH;

e (QopMmupoBaHHe yMEHHH NPUMEHATH TCOPETHUYECKHE 3HAHHS Ui OOBSCHEHUS (PH3MUYECKHX
SIBTICHUH B IMIPHUPOJIC U JUTS NPUHSATHS PAKTHUECKUX PEIICHUH B TIOBCETHEBHOM KHU3HMU;



® OCBOCHHE CIIOCOOOB pEICHHs Pa3IMYHBIX 33/1a4 C SBHO 33JIaHHOW (PH3HYECKOH MOJIEIBIO,
3a/1ad, MOIPa3yMEBAIOIINX CaMOCTOSTEIbHOE CO3[aHue (DH3MYECKOW MOJNENH, aJeKBaTHOM
YCIIOBUSIM 33/1a4H;
e TIOHMMaHWe (UBMYCCKUX OCHOB W TPHUHIMIIOB JEHCTBUS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTHYECKUX MTPOIECCOB, X BIUIHUS Ha OKPYKAIOIIYIO CPELY;
® OBJIAJCHHE METOJAaMH CaMOCTOSTENBHOIO IUIAHUPOBAHUS W MpPOBelNeHHA (PU3HIECKUX
9KCIEPUMEHTOB, aHAllM3a W HHTEpPHpeTalnd WHPOPMAIHH, ONpENEICHUs JOCTOBEPHOCTH
MOJY4YEeHHOTO pe3ybTara;
® CO3JaHUE YCIOBUM Il pa3BUTUS YMEHUHW IPOEKTHO-UCCIENOBATEIbCKOM, TBOPYECKOU
JeSITeTbHOCTH.
Ha usydenue ¢usuku (0a30BbIi YpOBEHBb) Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUS OTBOJIUTCS
136 gacos: B 10 kiacce — 68 yacoB (2 waca B Henenro), B 11 kiacce — 68 yacoB (2 yaca B HEJICIIO).
[Mpeanaraemelii B mporpamMMe 1o (QU3MKE TMEpPeYeHb JIA0OPAaTOPHBIX M TMPAKTUYECKUX padoT
SBJISICTCS. PEKOMEHAOBAHHBIM, YUYHTENb JAejaeT BBIOOP MpOBEIEHHs Ja0opaTOpHBIX pabOT U OMBITOB C
yu€TOM MHAMBUIYAIBHBIX OCOOCHHOCTEH 00yYarOIIXCsl.



COJAEP)KAHUE OBYYEHU

10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT0 MO3HAHUS
®uszuka — Hayka O npupoje. Hayunble MerTombl IO3HaHUS OKpyKawolero wmupa. Pomub
9KCIEPUMEHTA U TEOPUH B MPOLIECCE MO3HAHUS MIPUPOABL. DKCIIEPUMEHT B (PH3HKE.
MopenupoBanne GU3NUECKUX ABJICHUN U TpoueccoB. Hayunsie rumotessl. dusndeckue 3aKOHbBI U
TeopuHd. [ paHULBI MPUMEHUMOCTH PU3MUYECKHUX 3aKOHOB. [[pUHIINT COOTBETCTBUSL.

Posb 1 MecTo Qusuku B HOpMUPOBaHUH COBPEMEHHOM Hay4YHOW KapTHHBI MUPA, B MIPAKTUYECKOI
JIeSITENIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AmnarnoroBsle U IH(HPOBIC H3MEPHUTENBHbBIC TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe aBmkeHue. OTHOCHUTENIBLHOCTh MEXaHMYeCcKoro nBrokeHus. Cucrema oOTCUéTa.
Tpaexropus.

[Tepemerenue, CKOPOCTh (CpeIHsISE CKOPOCTh, MTHOBEHHASI CKOPOCTH) M YCKOPEHUE MaTepHAIbHOM
TOYKH, UX MIPOEKIIUU Ha OCH CUCTEMBI KoopauHaT. CIoKeHHe IEPEMENICHUNA U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMPSAMOJHMHEWHOe JaBrKeHHe. ['padukm 3aBHcHMocTH
KOOpIMHAT, CKOPOCTH, YCKOPEHUSI, ITyTH U TIEPEMEIICHUST MAaTePHAIILHOW TOUYKHA OT BPEMEHH.

CBo0OogHOE TTaieHne. Y CKOpeHre CBOOOTHOTO MaACHUSI.

KpuBonuneitHoe aBmxkeHue. J[BrmkeHne MaTepuaibHON TOYKH MO OKPYXHOCTH C TIOCTOSIHHOM I10
MOJIYIIF0O CKOpPOCTBIO. YTJOBas CKOpPOCTh, IMHEWHas ckopocTh. llepwong w yactoTa oOparmeHus.
LlenTpocTpeMHUTENTLHOE YCKOPEHHUE.

TexHUYecKHe YCTPOWCTBA W TNPAKTUYECKOE NPUMEHEHHEe: CIHIOMETp, IBW)KCHHE CHAapSJIOB,
IENTHbIE U pEMEHHBIE TIepeIadn.

Lemoncmpayuu

Mopnenb cucTeMbl 0OTCUETA, WILTFOCTPAINS KHHEMATHIECKUX XapaKTePUCTHUK JIBHKEHUSL.

[IpeoOpazoBanue MBMKESHHN C HCIIOIB30BAHUEM TPOCTHIX MEXAHU3MOB.

[lagenue Ten B BO3MyXe U B pa3peKeHHOM MTPOCTPAHCTBE.

HaGmronenue nemxenus Temna, OpomIeHHOTO 0] YIJIOM K TOPU30HTY W TOPH3OHTAIBHO.

W3mepenne yckopeHusi CBOOOTHOTO TaICHUS.

Hamnpagnenue ckopocTu npu ABUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomul

M3yueHue HepaBHOMEPHOTO ABMKEHUS C LIETIBIO OMPEICTICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIECHUS MEXAY NYTAMH, MPOUJIECHHBIMU TEJIOM 3a MOCIEI0BaTElbHbIE
paBHbIE MPOMEXKYTKH BPEMEHHU IMpPH PABHOYCKOPEHHOM JBIDKCHHHM C HAYaJlbHOHM CKOPOCTBIO, PABHOMU
HYJTIO.

M3yueHue ABUKEHUS IAPUKA B BSI3KOW HKUAKOCTH.
M3yuenne ABMKEHUS Tella, OpOIIEHHOTO0 TOPU30HTAIBHO.
Tema 2. /lunamuxa

IIpunuun ortHocutenbHOCTH ['amunes. IlepBeiii 3akoH HeroTona. MHepuuaibHbIE CHCTEMBI
OTCuéTa.

Macca Tena. Cwra. [lpuanmm cyneprmo3unuu cuil. Bropoit 3akoH HeloToHa i1 MaTepHalbHOMN
Touku. Tperuii 3akoH HbloTOHA /17151 MaTepuaibHBIX TOYEK.

3akoH BceMupHoro TsroteHus. Cuina Tskectu. [lepBas kKocMHUUecKasi CKOPOCTb.
Cuta ynpyroctu. 3akon ['yka. Bec Tena.



Tpenune. Bugpl Tpenus (mokos, ckoibxkeHus, kadenws). Cunma Tpenusa. Cyxoe Tpenue. Cuia
TPEHHS CKOJIKEHUS U cHiia TpeHus nokos. Koaddurment tpenus. Cria CONPOTHBIICHUS TIPU JBUKCHUN
Tena B XKHUIKOCTH WUJIH rase.

[TocTynarenbpHOE U BpaliaTeaIbHOE IBMKEHUE a0COTIOTHO TBEPIOTO Tea.

MoOMeHT CHIIbl OTHOCUTENBHO OCcH BpaleHus. [Inedo cumnsl. YcnoBus paBHOBECHs TBEPIOTO Tea.

TexHudeckue  yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHE: TMONIINIHUKYA, JABUKCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue uHEPIUH.

CpaBHEHHME Macc B3aUMOJICHCTBYIOLIUX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTD CHJIBI YIIPYTOCTHU OT JIe(OpMaIInu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOABEME U MaICHUU.

CpaBHeHHE CUJI TPEHUS MTOKOS, KaYeHHS U CKOJIbKECHHUS.

YcioBus paBHOBecHs TBEPAOro Tena. Buibl paBHOBecHs.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yuyenue nBukeHus: Opycka 1o HaKIIOHHOH IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHIT YIIPYTOCTH, BOSHUKAIOMIKX B MPYKWHE H PE3HHOBOM 00pasIe, OT
ux nedopMarim.

HccnenoBanue ycnoBUid paBHOBECHUS TBEPAOIO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3axonvt coxpanenus 6 mexanuxe

Nmnynsc MaTepuanpbHON TOUYKH (Tena), CUCTEMBl MaTepUalbHBIX TOYeK. Wmmynbc cHibl u
W3MEHEHUE UMIIYJIbCa Telld. 3aKOH COXPAaHEHUS UMITyJIbca. PeakTUBHOE NBUKEHUE.

PabGora cunbl. MOLIHOCTD CHIIBI.

Kunerndeckas sHeprusi MaTepuaabHON TOYKH. Teopema 00 N3MEHEHNH KHHETUYECKOW DHEPTHH.

[lorentmaneHass »Heprus. [loTeHiumanbHas »Heprus ynpyro neOpMHUPOBAHHOW TMPYKHUHEIL.
[loTeHnmanbHas YHEPTHs TeNa BOJIM3H MTOBEPXHOCTH 3eMITH.

[loTreHnmanbHbIe 1 HEMOTEHIIMATBLHBIE CHITBL. CBSI3b pabOTHl HETIOTEHIIMATIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUUECKOW SHEPIHUU.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuuecKue ycTpoicTBa U MPAaKTUYECKOE MIPUMEHEHHUE: BOJOMET, KONEP, MPYKUHHBIN MUCTOJIET,
JIBIKEHUE PaKeT.

Lemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexox moTeHUMANBHOW SHEPTUH B KWHETUYECKYIO U 00paTHO.

Yuenuueckuil sxcnepumenm, 1abopamopHuvle pabomul

UzyueHne abCOIOTHO HEYNIPYTOTO yIapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasSTHUKOB.

WccnenoBanne cBsizn pabOTHl CHIIBI C M3MEHEHHMEM MEXaHHYEeCKON SHEpruH Tella Ha TpuMepe
pacTsDKEeHUS] pe3NHOBOTO KTyTa.

Paznen 3. MoJekyasipHas pu3nka U TepMOAUHAMHUKA
Tema 1. Ocnogbl MoneKyIApHO-KUHEMUUECKOll meopuu
OCHOBHBIE TIOJIOXKEHHSI MOJEKYJISIPHO-KMHETUYECKOW TEOPHH M WX OMNBITHOE OOOCHOBAaHHE.
BbpoyHoBckoe nBmwkeHue. Juddysus. XapakTep OBMKCHHS M B3aUMOJCHUCTBUS YaCTHI[ BEILECTBA.
Mogenu CTpOeHHUS Ta30B, JKUIKOCTEH M TBEPIBIX TENI U OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATHUX
Mojeneit. Macca u pasmepsl MoJiekys. KonudecTBo BemectBa. [locTosiHHas ABorajipo.
TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. [llkana remneparyp Lenbcus.



Mopens wuaeanpHoro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOH TEOpHUHU
UAeanbHOro Taza. AOCOMIOTHasl TemIeparypa Kak Mepa cpeJHed KWHETHYEeCKOW DHEPruH TEIIOBOTO
nBrkeHus dactul] rasa. llkama temnepatyp KenbBuna. 'azoBble 3akoHBI. YpaBHeHue MeHpaeneeBa—
Knaneiipona. 3axon JlaneToHa. M30mporiecchl B 11€albHOM rase ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA.
I'paduueckoe npencraBaeHne H30IPOLIECCOB: U30TEpPMa, H30X0pa, n300apa.

TexHMUECKHE YCTPOWCTBA U IPAKTHUECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BellecTBa, (HOTorpaduu MOJIEKYN OpraHUuYecKUX
COEIHECHU.

OnbITel 10 TU¢PY31N KUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBH)KECHUSL.

Mogens onbita LTepHa.

OnbIThI, JOKA3BIBAIOIIUE CYIIECTBOBAHNE MEXMOIEKYJISIPHOTO B3aUMOIeHCTBYS.

Mojiens, WITIOCTpUpYIOLIast IPUPOLY JTaBICHUS ra3a Ha CTEHKH cocya.

OnBITHI, WILTIOCTPUPYIOLIIUE YPAaBHEHNE COCTOSHUS UA€aIbHOI0O Ta3a, H30IPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

OmnpeneneHne Macchl BO3[yXa B KIACCHOW KOMHATE€ HAa OCHOBE M3MEpPEHHUH 00bEMa KOMHATHI,
JIaBJICHUA U TeMIIepaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy TapaMeTpaMu COCTOSHUS pa3peKeHHOTO rasa.

Tema 2. Ocrosbl mepmoouHamurku

TepMmonnHaMuveckast cucreMa. BHyTpeHHsISI DHEPTUs TEPMOIUHAMHYECKON CHUCTEMBI U CITOCOOBI
e€ mameneHns. KommuecTBo TerioTel M paboTta. BHyTpeHHSs dHEprusi OJHOATOMHOTO HJICAIEHOTO Ta3a.
Bune! Temmonepenadn: TEIIONPOBOAHOCTh, KOHBEKITHS, H3IyIeHUE. Y IeIbHAs TETIOEMKOCTh BEIIECTRA.
KonuuecTBO TEIIOTHI pU TeIUIoNepeaye.

[lonsitue 06 amgmabatHOM mpomecce. IlepBriit 3akoH TepmomuHamuku. llpuMeHeHHe mnepBoro
3aKOHA TEPMOJWHAMUKH K M3omporeccaM. | padnyeckas nHTEpripeTanus paboThHI rasa.

Bropoii 3akoH TepMoauHaMukn. HeoGpaTuMocTh IpoIieccoB B IpUPOJIE.

TenmoBsie Mamuebl. [lpuHIMNBL MeHCTBUS TeruioBBIX MammH. [IpeoOpazoBaHus »HEprum B
TEIUIOBbIX MamuHax. Koaddumuent mone3Horo neictBus TterioBod Mamwebl. [lukn Kapro u ero
KOA(PGUITUEHT TIOJIE3HOTO JIEHCTBHS. JKOIOTHUECKHE TPOOIEMBI TeTITIOIHEPTETHKH.

TexHUYecKre yCTPOWCTBA M IPAKTHYECKOE IMPUMEHEHHWE: JBHTaTellb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOAUIBHUK, KOHIUIIHOHED.

Lemoncmpayuu

W3meHeHne BHYTpeHHEW SHEPIyy Tella Py COBEPIICHUH paOOTHI: BBIIET MPOOKH U3 OYTBHIIKH TOA
JefCTBUEM  CXXAaToro BO3AyXa, HarpeBaHue dSQupa B JaTyHHOH TpyOke myTéM  TpeHus
(BUIEOAEMOHCTpALIUS).

W3MeHeHre BHYTpeHHEH SHEPTUH (TeMIepaTypsl) Teja Ipy TeIuionepeaaye.

OnbIT M0 aAMabaTHOMY PACHIMPEHUIO BO31yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Mopnenu napoBoit TypOUHBI, [BUTATENS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomol

M3mepenue yaenbHON TENIOEMKOCTH.

Tema 3. Azpezamnbie cocmoanusa eeujecmea. Mazosvie nepexoovl

[TapooOpa3oBanre u KoHAeHcanus. lcnapeHue W KureHHe. AOCOMIOTHAs M OTHOCHUTENIbHAs
BJI@XKHOCTh BO3Ayxa. HacelmeHHsld map. YaenpHas TeIUIOTa MapooOpa3oBaHUsA. 3aBUCHUMOCTH
TEMIIEPaTyphl KUIIEHUS OT TaBICHHUS.

Tsépnoe Teno. Kpucrammmaeckue u amopdHbIe Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB. JKuakue
kpuctayuiel. CoBpeMeHHbIe MaTepuainbl. [ImaBnenne m KpucTammu3anus. Y JeibHas TEIUIOTa IJIaBICHUS.
CyOmmmartusi.

YpaBHeHHE TEIIIOBOTO OaaHca.



TexHudeckue ycTpoiCcTBa U MPAKTUUECKOE MPUMEHEHHE: TUTPOMETP U MICUXPOMETP, KaIOPUMETD,
TEXHOJIOTUH MOJYYCHHS] COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TApPOB.

Kunenue npu NoOHM>KEHHOM JAaBICHUM.

Crioco0bl U3MEPEHHUS BIKHOCTH.

HaGnronenue HarpeBaHus U IDIABJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JeMoHCTpalus KpucTaioB.

Yuenuueckuil sxcnepumenm, nabopamopHuvle pabomol

N3mepeHne 0THOCUTETBHOM BIAXKHOCTH BO3AyXa.

Pasnen 4. DnekTpoaunaMuka

Tema 1. Inekmpocmamuxa

OnexTpuzanusa Ten. OJeKTpuyeckuil 3apan. [[Ba Buma anexTpudeckux 3apsaoB. [IpoBogHHKWH,
JTUDIEKTPUKH U MTOTYTIPOBOAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUYECKOTO 3apsiaa.

Bzaumoneiicteue 3apsgoB. 3akoH Kynona. ToueyHBI SIEKTPUYCCKUN 3apsii. DIEKTPUUECKOE
nosie. Hanpsbk€HHOCTD AniekTpuuyeckoro noss. IIpuHimn cynepno3uuuu 31eKTpUdecKux noiei. Jlnaum
HaANPsKEHHOCTH 3JEKTPUIECKOTO MOJIS.

Pabota cun snekrpoctatmueckoro mouisi. [lorennman. Pasnocts mortenuumanos. [IpoBomHuku u
JTUAJIEKTPUKH B 3JIEKTPOCTaTHYECKOM ToJje. JuaaekTpuieckas IpOHUIAeMOCTb.

OnekrpoémkocTh.  KoHaeHcaTop. ONEKTpOEMKOCTh  IUIOCKOIO  KOHAECHCATOPA.  DHEPrus
3apsDKEHHOT0 KOHZIGHCAaTopa.

TexHuueckre YCTPOHCTBA M MNPAKTHYECKOE NPUMEHEHHE: 3JEKTPOCKOI, BIIEKTPOMETD,
3JIEKTPOCTATHYECKAasl 3alIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KONMPOBAIBHBIN amlmapar,
CTpYUHBII NpUHTED.

Lemoncmpayuu

YCTpOoHCTBO M PUHINI JEUCTBHA DIIEKTPOMETPA.

BsanmMoneiicTBrue HadJIEKTPU30BAHHBIX TEIL.

DJeKTprUYEecKoe 1oJIe 3apsHKEHHBIX Tell.

ITpOBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

OneKkTpocTaTuyeckas 3aluTa.

JM3IeKTPUKH B 3JIEKTPOCTATUIECKOM I10JI€.

3aBHCUMOCTb JIEKTPOEMKOCTH INIOCKOTO KOH/IEHCATOpa OT IUIOILAAN IUIACTHH, PACCTOSHUS MEX Y
HUMH U TUDJICKTPHUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopmuvie pabomsi

N3mepenne 3neKTpoEMKOCTH KOHJEHCATOpA.

Tema 2. llocmoannwtii 3n1exkmpuyeckuil mox. Toxu 6 paznuunsix cpedax

OIEKTPUYECKUNA TOK. YCIIOBUSL CYLIECTBOBaHHUS 3JEKTpUUecKoro Toka. Mcrounuku toka. Cuna
TOoKa. IIOCTOSAHHEIN TOK.

Hampsoxenne. 3akorn OMa 11 y4acTKa HemnH.

DNEKTPUYECKOE COMPOTHBIICHHUE. YAETbHOE COMPOTHBIEHHE BemecTBa. llocnemoBarensHoe,
napajuieIbHOe, CMEIIaHHOE COeTMHEHHE TPOBOHUKOB.

Pabota amektprudeckoro Toka. 3akoH Jxoyns—JIenma. MOIHOCTE 3JIEKTPUIECKOTO TOKa.

DNEeKTPOABMKYINAS CHJIa M BHYTPEHHEE CONPOTUBIICHNE NCTOYHHKA TOKA. 3aKoH OMa TSI TIOTHOH
(3aMKHYTOI) 3NeKTprudecKoi mermu. KopoTkoe 3aMbIKaHMeE.

DNeKTpOHHas TPOBOJUMOCTH TBEPIBIX METAIIOB. 3aBHUCHMOCTH COIMPOTHBICHUS METAIJIOB OT
temmeparypsl. CBEpXIIPOBOAUMOCTb.

DnekTpuyecKkuil TOK B BakyyMe. CBOMCTBA NIEKTPOHHBIX ITYYKOB.



HonynpoBoguuku. CoOCTBEHHAs! U IPUMECHAs MPOBOAMMOCTD MOTYNPOBOAHUKOB. CBOHCTBa p—N-
nepexoaa. [lomynpoBoJHHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUI TOK B PaCTBOpPax M paciulaBax MEKTPOJUTOB. DIEKTPOIUTHYECKAs AUCCOLMALINS.
ONeKTponu3.

OnekTpuyeckuil TOK B razax. CaMOCTOSATENbHBI W HECAaMOCTOSATENBHBIM pa3psan. MoHus.
IIna3zma.

TexHn4yeckre ycTpoWcTBa M MpaKkTUYECKOe IPHUMEHEHHE: aMIIepMETpP, BOJIBTMETP, PpPEeocTar,
WCTOYHUKH TOKA, JJIEKTPOHATPEBATENbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE HPUOOPHI, TEPMOMETP
COIIPOTHBIICHHS, BaKyyMHBI JAHOJ, TEPMHUCTOPBHI M (OTOPE3UCTOPHI, MOIYHNPOBOAHUKOBBIA AHOI,
raJbBaHUKA.

Jlemoncmpayuu

N3mepenue cumbl TOKa U HAIPSKEHUS.

3aBUCUMOCTH CONPOTUBIICHUS LWJINHAPUYECKUX MPOBOAHUKOB OT JJIUHBI, IJIOUIAIN TONEPEYHOI0
CEYEeHUs U MaTepuaa.

CMeniaHHOe COeIMHEHUE MPOBOIHHUKOB.

IIpsimoe u3MepeHue 3MeKTpoABIKYIIEeH cuibl. KopoTkoe 3aMblkaHNe TajJIbBaHUUECKOTO 3J€MEHTa
U OLICHKA BHYTPEHHEI'O COIPOTUBIICHUS.

3aBUCHMOCTH CONPOTHUBIIEHHS METAIJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIMTOB.

HckpoBoii paspsit ¥ IPOBOAMMOCTD BO31yXa.

OOHOCTOPOHHSSA NPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomsi

N3ydeHne cMemaHHOro COSUHEHNS PE3UCTOPOB.

N3MepeHue JIeKTpOABMKYIIEH CHIIBI HCTOYHUKA TOKA U €70 BHYTPEHHETO COIIPOTHBIICHUSI.

Habmtonenue siekrponusa.

Me:xnpeaMeTHbIe CBA3H

Nzyuenne xypca ¢usukun ©0azoBoro ypoBHS B 10 Kkjacce ocymecTBisieTcs € y4€TOM
COJEepPKATENIbHBIX MEXIPEIMETHBIX CBS3€H ¢ KypcaMH MaTeMaTHKH, OMOJOIMH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemnvle nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOrO ITO3HAHUS: SIBIICHHE,
Hay4Hbld (akT, rumnoresa, (uU3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HaONIOJCHHE, SKCIIEPUMEHT,
MOJIETTMPOBaHNE, MOJEINb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMBbl YpaBHEHMH, JMHeWHas (yHKuusi, nmapabona, rumepoona, ux
rpauKy U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOMKAECTBO, BEKTOPHI M MX NMPOEKLIMU Ha OCH KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: Mexanuueckoe IABIKEHHE B XKHUBOH mpupoae, TudQysus, 0CMOC, TEIUIOOOMEH KHUBBIX
OpraHu3MoB (BHIBI TEIUIONEPEIauH, TEIUIOBOE PAaBHOBECHE), JIIEKTPUIECKUE SIBIICHHS B )KUBOW IIPUPOJIE.

Xumusi: JACKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA,
MOJIIpHAsl Macca, TEMJIOBBIE CBOWCTBA TBEPIBIX TEJ, KUAKOCTEH M Tra3oB, DJIEKTPUUECKHUE CBOWCTBA
METaJUIOB, MIEKTPOIUTHYECKAS] TUCCOLUALINS, FaIbBAHUKA.

Teoecpaghus: BIAXKHOCTH BO3/yXa, BETPHI, 0apOMETpP, TEPMOMET.

Texnonocusa: mpeoOpazoBaHWE [BWKEHWHA C WCIONb30BAaHWEM MEXaHW3MOB, YYET TpPEHHUS B
TEXHHKE, TOAIINITHIKH, UCTIOIH30BAHNE 3aKOHA COXpPAHEHMS HMITYJIbca B TEXHUKE (pakeTa, BOJOMET U
JpyTHUe), ABUraTelb BHYTPEHHETO CrOpaHHMs, MapoBasi TypOuHa, OBITOBON XOJIOIMILHHUK, KOHHIIMOHED,
TEXHOJIOTHH IOJIY4YECHHsI COBPEMEHHBIX MAaTEPUAIOB, B TOM YHCIIC HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH,
NIEKTPOCTaTHUUECKasl  3alUTa, 3a3€MJICHHE 3JIEKTPOIPUOOpPOB, KCEPOKC, CTPYHHBIH IpPHUHTEP,
3JIEKTpOHArpeBaTeIbHbIe IPUOOPHI, JIEKTPOOCBETUTENIbHBIE IPUOOPHI, FaJIbBAaHUKA.



11 KJIACC

Pasnen 4. DnekTpoauHnaMuka

Tema 3. Maznummnoe none. InekmpomazHumHuan UHOYKyus

[TocTosiHHbIE MarHuTHL. B3ammonelcTBHE MOCTOSIHHBIX MarHutoB. MaruutHoe moje. Bektop
MarHuTHOM HMHAYyKUud. [IpUHIUI Cymeprno3ulid MAarHUTHBIX mojJeil. JIMHWUM MarHUTHON WHAYKIIHUH.
KapTuna nuauii MarHuTHOM UHTYKIIMU TIOJIA MOCTOSTHHBIX MarHUTOB.

MaruuTHO€ 1ojie MPOBOJHUKA C TOKOM. KapTuHa JMUHMM MHIYKIWKA MAarHUTHOTO TOJIS JJIMHHOTO
IPSIMOTO TMPOBOJHUKA M 3aMKHYTOT'O KOJIBLIEBOIO MPOBOJHMKA, KATYIIKK ¢ TOKOM. OmbIT Dpcrena.
B3aumopeiicTBruEe TPOBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOAYJIb U HalpaBJICHUE.

Cuna Jlopenia, e€ mMoaynb U HampaBieHue. [[BrkeHue 3apspDKEeHHOM 4YacTUIBI B OJHOPOIHOM
MarHuTHOM moJie. Pabota cuiibl Jlopenia.

SlBnenue  ayeKTpoMarHUTHOM  uHAYKIMM.  [loTOK ~ BEeKTOpa  MAarHMUTHOM  MHAYKLMH.
DNEeKTPOABIKYIIAS CHJIA MHIYKITUU. 3aKOH JIEKTPOMarHuTHOU HHAYKIuu Dapases.

Buxpesoe anekTpruyeckoe mosie. DIESKTPOABIDKYIIAs CHIIa UHAYKIIUU B IPOBOJIHUKE, IBIDKYIIIEMCS
MOCTYIATEIHHO B OJJHOPOJTHOM MarHUTHOM IIOJIC.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIEHUE CAMOMHIYKIUN. DIECKTPOIBIKYIIAS CUIIa CAMOMHIYKITHH.

DHeprusi MAarHUTHOTO TIOJIS KATYIIKU C TOKOM.

DIIEKTPOMarHUTHOE MOJIE.

TexHndyeckne  yCTpOHCTBA W TMPAKTHUECKOE  TPUMEHEHHe:  TIOCTOSHHBIE  MAarHUTHI,
ANIEKTPOMATHUTEHI, SIIEKTPOIBUTATEIh, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHIl, HHIYKIIHOHHAS TIeYb.

Lemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHUE 3JEKTPOHHOTO ITy4YKa MATHUTHBIM ITOJIEM.

JIvHMM WHAYKIUYA MarHUTHOTO TIOJIS.

B3aumopeiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HetictBue cuibl JIopeHIa HA HOHBI AJIEKTPOJIUTA.

SIBneHne MeKTPOMAarHUTHOW WHAYKITUH.

[IpaBuio Jlenna.

3aBUCHMOCTb DJIEKTPOJIBIKYIIEH CHIIBI HHIYKITUH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO TIOTOKA.

SBneHue caMOMHIYKLIUU.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomul

M3yueHne MarHuTHOTO MOJISI KATYIIKKU C TOKOM.

HUccnenoanue nelcTBUS MOCTOSIHHONO MarHUTa Ha paMKY C TOKOM.

HUccnenoBanue siBiIeHUs 3IEKTPOMATHUTHON UHTYKIUU.

Pa3nen 5. KoneGaHusi U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumusle Koaeoanus

Konebarensnas cucrema. CBoOojHbIE MexaHWYecKHe KojeOaHus. ['apMoHWYEcKHe KoJeOaHUsl.
ITepuon, yacrora, amiuiutyaa u (aza koseOanuil. [Ipy>kKMHHBIN MasTHHUK. MaTeMaTHYECKUN MasTHHUK.
YpaBHeHHe rapMOHHYECKHX KoseOanuii. [IpeBpalieHre sHepruy pu rapMOHUYECKUX KOJIEOaHMSIX.

Konebarenbupiit  koHTYp. CBOOOMHBIE  DJICKTPOMAarHWTHBIE KojieOaHWS B HACAITHLHOM
KOJICOATEILHOM KOHTYpE. AHAIIOTUS MEXIy MEXaHWYeCKHMH M 3JCKTPOMArHUTHBIMH KOJICOaHUSIMH.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B HJICATEHOM KOJIe0aTeIbHOM KOHTYPE.

IIpencraBienne o 3aryxalommx KojeOaHWAX. BBIHYyXIeHHBIE MeXaHWYecKhe KOJIeOaHuUs.
Pe3onanc. BeiHyXIeHHBIE DIIEKTPOMAarHUTHBIE KOJIEOaHusI.



Ilepemennbiit Tok. CuHyCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTF NEPEMEHHOIO TOKA.
AMIIIUTYIHOE U IEUCTBYIOIIEE 3HAUCHUE CUIIBI TOKA U HATIPSIKEHUSL.

Tpanchopmartop. IlpousBojcTBo, mepemaya ¥ MOTPEOJICHHE AICKTPUYECKOH  3HEPruu.
DKOJIOTUUECKHE PUCKU MIPU MPOU3BOACTBE EKTpo3Heprun. KyapTypa uCHonb30BaHUs SIEKTPOIHEPTUU
B [TIOBCETHEBHOM KU3HU.

TexHudeckue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: DJICKTPUUECKHM 3BOHOK, TeHepaTop
MEPEMEHHOT0 TOKA, TUHUH JICKTporepeaad.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJIeOATeIbHOH CHUCTeMbl (NIPYKHHHBIA WJIM MaTeMaTHYeCKH
MAasITHUK).

HaGroenue 3aTyxarmux KoneOaHuii.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAHUIMA.

HaGmronenue pe3onanca.

CB0OOIHBIC TICKTPOMATHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKAQ M HAIPSKCHHUS OT BPEMEHU) ISl IIEKTPOMArHUTHBIX
KOJICOaHHIA.

Pe3onanc mnpu moOCIEAOBATEILHOM COCAMHCHUU PE3UCTOpa, KATYIIKH WHAYKTUBHOCTH U
KOH/JIEHCATOopaA.

Mopenb TUHUH 3JEKTPOTIEpEaadn.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi

HccnenoBanne 3aBUCHMOCTH TIEPUOJIa MATBIX KOJeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH M MacChl
rpy3a.

HccnenoBanne TmepeMEHHOTO TOKa B IIENH M3 IMOCIENOBATEIbHO COSAMHEHHBIX KOHIEHCATOpA,
KaTYIIIKHA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUnHbLE 0JIHbL

MexaHnyeckue BOJHBI, ycnoBus pacnpoctpaHenus. Ilepwoa. CkopocTh pacmnpocTpaHeHUS W
JutHA BONHEL [lomepeunsie u mpoonsHbie BOMHBL. HTEpdepeHns u mudpakips MEXaHHIeCKUX BOJIH.

3Byk. CxopocThb 3ByKa. I poMkocTs 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTpOMarHWTHBIE BOJHBI. YCIIOBUS W3IIY4EHHUS OJEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTanusa BekTopoB E, B, V B asnextpomarnuTHON BOdHE. CBOWCTBAa AIIEKTPOMArHUTHBIX BOJIH:
OTpakeHHWE, MPEIIOMIICHUE, MOJSIpU3alis, qudpakuus, naTepdeperius. CKopocTh IMEKTPOMArHUTHBIX
BOJTH.

[Ikana 3meKTpOMarHuTHBIX BOJIH. [[puMeHeH e AIeKTPOMarHUTHEIX BOJIH B TEXHUKE U OBITY.

IIpunuunel paguocss3u U TeneBuaeHus. Panuonokamus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEe/Ibl.

TexHudeckue yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEAMIIMHE, pajgap, paauoNpuEMHUK, TEJIEBU30p, aHTEHHA,
tenedon, CBYU-neus.

Lemoncmpayuu

OO6pa3oBaHue U pacpoCTpaHEHUE TIOTIEPETHBIX W MPOIOTHHBIX BOJIH.

Konebmnromieecs Teno Kak HICTOYHUK 3BYKa.

HaGumroienue oTpaxeHust U NpeIoMIICHHS MEXaHUYECKUX BOJIH.

Ha6monenue uarepdepeHimu u 1udpakiiud MEXaHHUECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGmroneHue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYI0M M 4aCTOTON KOJIeOaHUH.

HccnenoBanne CBOWCTB SIEKTPOMArHUTHBIX BOJH: OTPaKEHHUE, MPEIOMIICHHE, MOJSPHU3AIH,
TUuQpakiys, nHTepdepeHIus.

Tema 3. Onmuka

T'eomerpuueckas ontuka. IIpsiMmonuHeliHOE pacnpocTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyd
cBeTa. ToUeUyHBI HCTOYHHK CBETA.



OTtpakeHue cBeTa. 3aKOHBI OTpaXKeHUs cBeTa. [locTpoeHre n300paskeHHi B TNIOCKOM 3€pKalle.

[IpenomiieHne cBeta. 3akOHBI MpENOMJICHUSI cBeTa. AOCONIOTHBIM TOKa3aTellb MPEIOMIICHUS.
IlonHoE BHyTpeHHee oTpakeHue. [IpeaenbHbIit yroi MOMHOr0 BHYTPEHHETO OTPayKEHUSI.

Hucnepcus cBera. CiaoxHbIl cocTaB Oenoro cera. L{BeT.

Cobupatomnye U paccenBarolue TUH3bl. ToHKas nuH3a. DOKyCHOE paccTOSIHUE U ONITUYECKAs CHJla
TOHKOH nuH3bL. [TocTpoeHne n300pakeHuid B COOMPAIOIINX M PacCeHBAIOMIMX JH3aX. DopMyna TOHKOH
JIMH3BL. YBEJIWYEHNE, 1aBaeMOe JTMH30M.

IIpenensl npUMEHUMOCTH TEOMETPUYECKON ONTHUKH.

BonnoBas ontuka. MuTtepdepennus cBera. KorepeHTHbIE HMCTOYHHUKH. YCIOBUSI HAOIIOACHUS
MaKCUMyMOB W MHUHHMYMOB B HHTEp(EpPEHIHOHHON KapTUHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpaxuus ceeta. Judpaknuonnas pemeérka. Y cnoBue HaOMOACHUS TNIABHBIX MaKCUMYMOB TPH
naJiecHU MOHOXPOMATHYECKOTO CBeTa Ha AU(DPAKIIMOHHYIO PEIIETKY.

ITonsipu3anus ceera.

TexHuueckre ycTpoiicTBA M NPaKTUYeCKOe MPHUMEHEHHE: OYKH, Jyna, ¢oroammnapar,
MPOCKIMOHHBIA anmapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHAs OINTHKA, OU(pakiuoHHAs pemérka,
MOJIIPOU.

Jlemoncmpayuu

[MpssmMonuHEliHOE pacTipoCTpaHEHUE, OTPaKEHHE U ITpejoMiieHre cBeTa. ONTHYECKUE MPUOOPEI.

IlonHOE BHYyTpeHHEE OTpakeHne. Moienb CBETOBOIA.

HccnenoBanne cBOWCTB N300paKeHU B TNH3AX.

Mogenu MUKpOCKOIa, TEIECKOIA.

HabGmronenue naTepdepeHnny creta.

HabGmronenue mudpakuu ceera.

Habmionenue aucnepcuu ceera.

[Tony4eHue crekTpa ¢ HOMOLIBIO IPU3MBI.

[Tony4eHue crekTpa ¢ HOMOLIBbIO JUPPAKIHOHHON PEIIETKH.

Habmionenue nmomnsipuzauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomoi

W3mepeHne nokasaress NpesIOMIICHHS CTEKJIA.

HccnenoBanne cBOWCTB N300pakeHU B TMH3AX.

Habmionenue aucnepcun ceera.

Pa3nen 6. OcHOBBI cieIUATBHON TEOPHH OTHOCHTEJILHOCTH
I'paHunel  nmpuUMEHMMOCTH  KiacCcHMuecko MexaHukH. [locTymaTel crnenuanbsHOM — Teopuu
OTHOCUTENIbHOCTH: MHBAapHAaHTHOCTh MOAYJS CKOPOCTH CBE€Ta B BaKyyMe, NPHHLUI OTHOCHUTEIBbHOCTH
OWHIITEWHA.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMENJIEHNE BPEMEHH U COKPAIIEHUE JITHHBI.
OHeprus U UMITYJIbC PEISTHBUCTCKOMN YaCTHIIBI.
CBsI3p MacChl C SHEPTHEN U UMITYJICOM PEISITUBUCTCKOI YaCTHIIBI. DHEPTHUS MOKOS.

Pasznen 7. KsantoBas ¢puszuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. Dopmyina [lnanka cBs3u 3HEprun (HOTOHA C €ro YaCTOTOH. JHEPTrHs U UMITYJILC (POTOHA.

Otkpeitue u uccienoBanne (Gortodddekxra. Ombitel A. I'. CroneroBa. 3akonsl (oTodddekra.
VpaeHenue Duininreiina 11t Gorospdekra. «Kpacuas rpanuna» dhorosddexra.

Jaenenue cera. OneIThl I1. H. JIeObenena.

XUMHUYECKOE AEICTBUE CBETA.

TexHUYEeCcKHe yCTPOWCTBAa W MPAKTHUECKOE NMPUMEHEHHUe: (OTOdIEMEHT, (POTOAATINK, COTHEUHA
OaTapesi, CBETOIHOI.



Lemoncmpayuu

®oT03¢PeKT Ha YCTaHOBKE C IMHKOBOH MIACTHHOM.

HUccnenopanue 3akoHOB BHeNTHero (poTodddekra.

Cseroauon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiThl Pesepdopaa mo paccesHuio o -yactuu. [lmanerapHas mopenb
atoma. [loctynatel bopa. M3nyuenne u mornomeHne (OTOHOB MpH MEpexoje aroMa ¢ OJHOTO YPOBHS
3HEpruM Ha Apyroil. Buasl cnektpoB. CekTp ypoBHEN SHEPIHH aTOMa BOJIOPO/IaA.

Bonnosie coiicTBa yactuil. Bonusl ne bpoitns. KopnyckynsipHO-BOTHOBOH Ayamu3m.

CHOHTaHHOE U BBIHYXJIEHHOE U3Ty4YECHHUE.

TexHNUECKHe YCTPOUCTBA M MPAKTHUECKOE NMPUMEHEHHWE: CHEKTPaIbHBIN aHauu3 (CIIEKTPOCKOI),
Jla3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu

Monenb onbiTa Pesepdopaa.

Onpenenenye AIUHBI BOJIHBI J1a3epa.

HabnroneHue mHEHYATHIX CIIEKTPOB H3ITyYCHHSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

HaOmroneHue mMHEHYaToro CrekTpa.

Tema 3. Amomnoe adpo

OKCTIepUMEHTHI, JTOKA3bIBAIOIINE CIOXKHOCTh CTpoeHHs sapa. OTKpBITHE pagHOaKTHBHOCTH.
Omnwitel Pesepdopaa mo ompeneneHnto cocTtaBa paanoakTUBHOTo m3inydenws. CBoiicTBa anbda-, OeTa-,
ramMma-u3nydeHus. BiusHue paarnoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTkpeiTHE IpoTOHA U HeWTpoHa. Hyxiionnas moxens siapa ['eiizenbepra—lBanenko. 3apsaa sapa.
MaccoBoe uuncio sipa. M30Tonsl.

Anbda-pacnan. ONEKTPOHHBIH M TMO3UTPOHHBIA Oera-pacnaa. ['amma-uznmydeHue. 3akoH
PaluoaKTUBHOTO pacnaja.

OHeprus CBA3M HYKJIOHOB B sizipe. Snepubie cuibl. Jledext maccol sapa.

SAnepubie peakuun. Jlenenue u CUHTE3 sIeEp.

Snepuwiii peaktop. TepmosimepHblii cuHTe3. [IpoOneMbl W MEPCIEKTHBHI SIIEPHON SHEPTETHKH.
OKOJIOTMYECKHE aCIEKTHI SIEPHON S3HEPTEeTHKH.

SHGMeHTapHBIe YacCTUIbI. OTKpBITI/Ie MO3UTPOHA.
MCTOZ[I)I Ha6J'IIOZ[CHI/I$[ U perucTpannu 3JICMCHTAPHBIX YaCTHUII.
(DYH}_IaMeHTaJ'H:HLIC BBaHMOHCﬁCTBHH. E,Z[I/IHCTBO (1)H3H‘l€CKOﬁ KapTUHBI MUpA.

TexHHUECKHE yCTPOMCTBA U MPAKTUUECKOE PUMEHEHHE: J03UMETp, Kamepa BuiibcoHa, saepHblii
peakrop, aroMHasi boM0a.

Lemoncmpayuu

Cu€TUrK NOHM3UPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamoptule pabomol
HUccnenoBanne TpekoB yacTHil (10 TOTOBBIM (hoTorpadusm).

Paznen 8. JneMeHTHI ACTPOHOMUHM M ACTPOPUIUKH
Orambl pa3BUTHSA acTpOHOMUH. [IprKITagHOe 1 MUPOBO33PEHIECKOE 3HAUCHHUE ACTPOHOMUH.
Bupn 3Bé3mH0T0 HeOa. Co3Be3mus, ApKUE 3BE3MBI, TVIAHETH, IX BUIUMOC IBIKCHHE.
ConHeuHas cuctema.
Comnrne. ConHedHas akTUBHOCTh. Mcrounuk »sHepruu ComiHia W 3BE3N. 3BE3NBI, UX OCHOBHEIC
XapakTEePUCTHKH.  JlmarpamMma  «CHEKTpadbHBIA  KJacC —  CBETHMOCTBY». 3BE3ABI  TJIaBHOM
MOCIIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3[ TIABHOW MOCIEIOBATENbHOCTH.



Baytpennee ctpoenue 38€31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKACHUN U dBoounu ComHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mneunsiéi Ilyte — nHama [amaktuxa. [lomoxenue u naBumxenue Conuua B [amaktuke. Tumbl
rajiakTuk. PagroranakTuku u kBa3apsl. UEpHBIE ABIPHI B Apax TalaKTHK.

Bcenennas. Pacmmmpenne Beenennoit. 3akon Xa06ia. Pas6eranue ramaktuk. Teopust bonbiioro
B3phIBa. PennkToBOE H3NTyueHue.

MacmrabHast cTpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie npobaemMbl aCTpOHOMHUHU.

Yuenuueckue nabnooenus

Habmionenust HEeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIOKECHUH IS
OTIpeJiesIeHHsI TIOJIOKEHHSI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO NIaTy: OCHOBHBIC co3Be3aus CeBepHOro
TIOJTyIIApUA U SIPKUE 3BE3/BI.

HaGmronenus B Teneckon JlyHsl, mianer, Mieunoro [lyTu.

Odo0maroniee MOBTOpeHHe

Posib ¢u3uku ¥ aCTpPOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOH, COLMAIBHON W 3THUYECKOH
cdepax JAesTeNbHOCTH YelIOBEKa, POJIb U MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOW HAYYHOU KapTHHE
MUpa, pPoJib (PU3NIECKOH Teopur B (HOPMUPOBAHUM TPEACTABICHHN O (PU3NUECKON KapTHHE MUPA, MECTO
¢u3nueckoll KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEACTaBICHUH O
IpUpO/IE.

Me:knpeaMeTHbIe CBA3H

Wzyuenne xypca ¢usukm 0azoBoro ypoBHS B 11 Kilacce OCYIIECTBISIETCS C  YYETOM
COJZIepKATENbHBIX MEXIIPEJAMETHBIX CBSA3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XMMHWH, Teorpaduu U
TEXHOJIOTHUH.

Meoicnpeomemusie nowsimus, CBS3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO ITO3HAHHS: SIBICHUE,
Hay4yHbId (akT, THUMOTe3a, (U3MYECKas BENWYMHA, 3aKOH, TEOpHs, HaOIo/IeHHe, OSKCIIEPHMEHT,
MOJEIIUPOBAHUE, MOJEIIb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMBbl YPaBHEHUH, TPUTOHOMETpHUYeCKHe (DYHKITUN: CHUHYC, KOCHHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUICOHOMETPUUECKOE TOXAECTBO, BEKTOPhl M HX MPOEKIUU HA OCHU
KOOpDJMHAT, CJIO)KEHHWE BEKTOPOB, IPOW3BOJHBIE DJJIEMEHTAPHBIX (YHKIHHA, TPH3HAKK TOJ00US
TPEYTOJIBHHUKOB, OTIPEIETICHHE TUTOIIA I IIOCKUX GUTYp U 00bEMa Tell.

buonocus: snexTpuyecKkue SBICHWS B JKMBOM TPHPOJE, KoyieOdaTenbHbIE IBIKEHHS B JKHBOU
MPUPOIE, ONITUUECKUE SIBJICHUS B )KUBOU MPUPOJE, IEUCTBUE paAUalli Ha dKUBBIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTANIMYECKas CTPYKTypa TBEPIBIX TEJ, MEXaHU3MBbI
00pa30oBaHMs KPUCTAIUTMYECKOW PEIIETKH, CIIEKTPAIILHBIN aHAU3.

Teocpagpua: MarHWTHBIE TIONMIOCA 3€MIIM, 3aJIeKM MArHUTHBIX pPyAd, (QOTOCHEMKA 3EMHOUN
MTOBEPXHOCTH, MPEJICKAa3aHNE 3EMIIETPSICEHUN.

Texnonocusi: JAVMHUM DJIEKTPOIEpPENay, TEHEPATOpP IMEPEMEHHOTO TOKa, 3JIEKTPOJBUraTeNb,
WHAYKIMOHHAS Ie€Yb, pajaap, paAuoONpuéMHUK, TENeBU30p, aHTeHHa, Ttenedon, CBU-meus,
MPOEKIIMOHHEKIH armapar, BOJOKOHHAs ONTUKA, COJTHEYHAst OaTapesl.



INJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUS

OcBoenue yueOHoro mpeamera «®dusmuka» Ha ypoBHE cpenHero oliiero odopasoBanus (0a30BbIi
YPOBEHB) AODKHO 00ECIEUNTh JOCTIKCHUE CIEAYIONINX JINIHOCTHBIX, METAMPEIMETHBIX U MPEAMETHBIX
00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JlmaHOCTHBIE pe3ymbTaThl OCBOCHHA Yy4eOHoro mpeamera «Du3mka» TOMKHBI OTpPakaTb
TOTOBHOCTH M CTIOCOOHOCTH 00YYArOMIMXCS PyKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH TO3UIHEH
JUYHOCTH, CHUCTEMOW  IIEHHOCTHBIX  OpPUCHTAIMH, TIO3UTHUBHBIX  BHYTPEHHUX  YOCKICHWUIA,
COOTBETCTBYIOLIUX TPAIUIIMOHHBIM IICHHOCTSIM POCCHUICKOr0o OOINECTBa, PACIHIMPEHHUE KU3HCHHOT'O
OTBITa W OMbBITA ACSITEIILHOCTH B TIPOIECCE pealn3allii OCHOBHBIX HAIPABICHUNM BOCIUTATEIHHOU
JIeATEeTLHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCcKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3MIIMU O0YYArOIIerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUHCKOTO OOIIECTRA;

MPUHATHE TPAAUIIMOHHBIX O0IICUEIIOBEYECKIX TYMAHUCTUYCCKUX U IEMOKPATHUYECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCIBHOCTH B HMHTEpPEcax TIPakIaHCKOro OOIIeCTBa,
y4acTBOBATh B CAaMOYIPaBJICHUH B 00pa30BaTeIbHON OpraHu3aluy;

YMCHHE B3aUMOJICHCTBOBATh C COIMAJILHBIMA MUHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIIUAMU U
Ha3HAUYCHUEM;

TFOTOBHOCTb K T'YMAaHUTapHON U BOJIOHTEPCKOU EATEIBHOCTH;

2)IaTpMOTHYECKOT0 BOCTIMTAHMS:

c(OpMHUPOBAHHOCTH POCCUHCKON TPAXKIAHCKOW UIICHTUYHOCTH, IATPUOTU3MA,

[IEHHOCTHOE OTHOIIIEHNWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHHUSM POCCUHUCKUX YIEHBIX B
o0nacTu (U3KUKK U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c¢(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, ITHYCCKOTO MTOBEICHUS;

CIOCOOHOCTh OIEHUBATh CUTYallMI0 W TPUHAMATh OCO3HAHHBIE PEIICHUs, OPHUEHTHPYSCh Ha
MOpaJThbHO-HPABCTBEHHBIE HOPMEI M IIEHHOCTH, B TOM YHCIIE B IEATEIEHOCTH YUEHOTO;

OCO3HaHHWE JINYHOTO BKJIA/1a B TIOCTPOEHHE YCTOMYUBOTO Oy IyIIEero;

4)3cTeTHYECKOT0 BOCITUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYAs SCTETUKY HAYyYHOTO TBOPYECTBA, MPHUCYILIETO
(u3nYecKoii HayKe;

5)TpynoBoro BocnuTaHus:

WHTEpEC K pa3iuuHbiM cepam NpodecCHOHAIBLHOW NEATEIBHOCTH, B TOM YHCIE CBS3aHHBIM C
(U3MKON U TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oyayliel mpodeccuu M pean30BLIBAThH
COOCTBCHHBIC KU3HCHHBIC TIJIAHEI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0 W CaMOOOpa30BaHWIO B 001acTh (U3MKH Ha
MPOTSKEHUU BCEH KU3HU;

6)3K0JI0rMYeCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYPBI, OCO3HaHHE  IJO0AJLHOTO  XapakTepa
JKOJIOTHYECKUX MTPOOIIEM;

IJIAHUPOBAHUE W OCYIICCTBICHHE NEUCTBHM B OKpYyXKalOIIeH cpele Ha OCHOBE 3HAHUA LeJeit
YCTOMUYUBOTO Pa3BUTHS YEIOBEUECTBA;

paclUIupeHre OMbITa JEATEIBHOCTU HSKOJOTHYECKOM HANpaBiICHHOCTH Ha OCHOBE HMMEIOUIUXCA
3HaHWUU 1O (hUBHKE;

7)IIeHHOCTH HAYYHOI'0 MO3HAHMSA:



c(OpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHSA
¢bu3nygecKoii HayKu;

OCO3HAHME IICHHOCTH HAayYHOH JAeATeNIbHOCTH, TOTOBHOCTh B TIpolecce H3yueHHs (usnuku
OCYIIECTBISATH MPOEKTHYIO U UCCIIEN0BATENbCKYIO IEATENIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIC YHHBepPCcAJbHbIC yYeOHbIe NeilicTBHSA
ba3zoBrble Jjornyeckne gedcTBUA:

CaMOCTOSITETIbHO (POPMYITHPOBATh M aKTyaIH3UPOBATh MPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEAEATh LU IEATENHOCTH, 33/1aBaTh NapaMeTPbl U KPUTEPUH UX TOCTHKECHUS,

BBISBIISITH 3aKOHOMEPHOCTH U POTUBOPEUHS B PACCMATPUBAEMBIX (PH3MUECKUX SBICHUSX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOIEeMBbl ¢ Y4ETOM aHalu3a HMEIOUIMXCS MaTepUalIbHBIX H
HeMaTepUabHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHBBI B JI€ATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM, OLIEHUBATh
PUCKH TIOCIEICTBUH NeATENbHOCTH;

KOODAWHHUPOBATh W  BBIIONHATH pab0OTy B  YCIOBHAX pPEambHOrO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aHMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciienoBarTe/IbCKue AeCTBUA:

BJIQ/ICTh HAYYHOH TEPMUHOIOTHEH, KIFOUEBBIMH MOHATHAMA U METOIaMU (HU3NIECKON HAYKH;

BJIa/IETh HABBIKAMH Y4eOHO-MCCIIEJIOBATEIHCKON U MPOEKTHOU NEATENLHOCTH B 0OJACTH (PU3UKH,
CIOCOOHOCTBHIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY TMOWCKY METOJIOB PEIIeHHs 3a7ad (pH3MIecKoro
CoJIeprKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJIOB ITO3HAHHS,

BIQIETh BUJAMH JICATEIBHOCTH M0 IIONyY€HUIO HOBOTO 3HAHHSA, €ro WHTEpPIIPETaIlnH,
MpeoOpa3oBaHUI0 W TPUMEHEHWIO B PA3JMYHBIX yUYEOHBIX CHTYallHiX, B TOM YHCIIE€ TPU CO3IaHUHU
y4e0HBIX IPOEKTOB B 00JIACTH (PU3UKU;

BEISBIISATE TIPUYUHHO-CIICACTBEHHBIE CBS3M W aKTyalM3UPOBaTh 3a/1ady, BBIIBUTATH THIIOTE3y €€
pellleHnsl, HaXOAWTh ApPTYMEHTHI Ui JIOKA3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh IapaMeTpbl U
KPUTEPUU PEIICHNUS;

aHAM3UPOBATH TOJIYYCHHBIE B XOJI€ PEIISHHUS 3a7add Pe3yibTaThl, KPUTUYECKH OIEHWBATh HX
JIOCTOBEPHOCTD, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIE 337]a4l B 00Pa30BaTEIbHON JESITETLHOCTH, B TOM YHCIIE
NpY U3Y4YEeHUH (PUBHKU;

JIaBaTh OLIEHKY HOBBIM CHTYalLlMsIM, OLICHUBATH IPUOOPETEHHBIN OIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (PU3KKE B IPAKTHUYECKYIO 00JIaCTh KU3HEACATELHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeif;

BBIIBUTaTh HOBBIE UJIEH, TIPEJIaraTb OpUTHHAIBHbIE TIOIXO0/IBI U PEIICHHS;

CTaBUTH NMPOOJIEMBI U 33]]a9H, TOIYCKAIOIUE aJTbTePHATHBHBIE PEIICHHUS.

Pa6ora ¢ undopmanueii:

BJIaJIETh HABBIKAMHU MOJy4eHUs] WHOOpMAUK (QU3NIECKOTO COJEPKAHUSI U3 UCTOUYHHKOB Pa3HBIX
THUTIOB, CAMOCTOSITENbHO OCYIIECTBJIATh TIOWMCK, aHAINW3, CHCTEMATH3alMI0 ¥ HWHTEPIPETAIUIO
WHQOPMAITUK PA3TUYHBIX BUAOB 1 (HOPM MPEICTABICHUS;

OIIEHUBATH JIOCTOBEPHOCTH HHPOPMAIIUH;

WCIIONB30BaTh CpPEACTBAa HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OpPraHU3aIMOHHBIX 3a7ad C COONOJeHHeM TpeOoBaHUI
SPrOHOMUKH, TEXHHKH O€30MacHOCTH, TUTHEHBI, PECypcOCOepeXeHHs, MPABOBBIX W ITUYECKUX HOPM,
HOPM WH(POPMAITUOHHOHN 0€30MIACHOCTH;

CO3/1aBaTh TEKCTHI (PH3MUYECKOTO COJCPXKAHMSA B pPazIM4YHBIX (opMaraXx ¢ Y4ETOM Ha3zHAUCHHS
WHQOPMAITUY U 1IeIeBOI ayTMTOPUH, BEIOUpast ONTHMAIBHYIO (hOpMY TPE/ICTABICHHS U BH3YTU3AIIHH.



KoMMyHHKaTUBHBIE yHUBepCAJIbHBIE y4eOHbIe 1eliCTBUS:

OCYIIECTBIATH OOIIEHNE Ha YPOKax (PM3UKH U BO BHE-YPOUHOU JEATENbHOCTH;

pacro3HaBaTh NPEINOChIIKH KOHQINKTHBIX CUTYyalluii U CMSIT4aTh KOH(IUKTHL

Pa3BEPHYTO U JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh M UCTOIB30BaTh MPEUMYIIECTBA KOMaHIHON U UHIUBULyaIbHOMN paboThI;

BBIOMpaTh TEMAaTUKy M METOABl COBMECTHBIX JACHCTBHH ¢ y4€TOM OOMIMX WHTEPECOB U
BO3MOKHOCTEH Ka)/10T0 YJIeHa KOJIJIEKTUBA;

MIPUHHUMATH 1IEJTH COBMECTHOM €ATEIbHOCTH, OPTaHU30BbIBaTh U KOOPAUHUPOBATH AEUCTBUSA MO €&
JIOCTHKEHHIO: COCTaBJIATh IUIaH JEHCTBHM, paclpeiensTb poJd ¢ Y4ETOM MHEHUH YYacTHHKOB,
00CyX1aTh pe3ylbTaThl COBMECTHOH paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXKAOTO YYacTHHUKA KOMaHIBI B OOLIMI pe3yibTaT MO
pa3paboTaHHBIM KPUTEPUSIM;

mpejyiaraTb HOBbIE TMPOEKTHI, OLEHUBATh HJEH C TO3WIUM HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUMMOCTH;

OCYIIECTBJIATh MO3UTHBHOE CTPATETHUECKOE MOBEJEHHE B PA3IUYHBIX CHUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOPaKCHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIE€ YHHBEPCAJbHbIE y4eOHbIE TeHCTBUSA
Camoopranusaums:

CaMOCTOSITETTFHO  OCYIIECTBIISITh MO3HABATENBHYIO JNIEATENBHOCTh B 00mactn (U3WKH U
aCTPOHOMUH, BBISBIIATH MPOOJIEMEI, CTAaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 33/1a49H;

CaMOCTOSITETFHO COCTaBIISITh IUIAH pEHIeHHs] pacdY€THBIX W KAa4eCTBEHHBIX 3ajad, IUTaH
BBITIOJTHEHUS TIPAKTUYECKOW pabOThI C YYETOM WUMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH W
MpEeANOYTEHUI;

JIaBaTh OI[EHKY HOBBIM CUTYAIIHSIM;

pacImpsTh paMKH Y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX NPEIIOYTCHU;

JIeIaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh IPUOOPETEHHBII OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO SPYAWIUA B O0NACTH (PU3UKH, TOCTOSHHO
TIOBBIIIIATH CBOM 00pa30BaTeNbHBIN U KYJIBTYPHEIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OIIGHKY HOBBIM CHUTYalllisIM, BHOCUTh KOPPEKTHBBI B JI€ATEINBHOCTH, OIICHHBATH
COOTBETCTBHE PE3YJIHTATOB IIEIISIM;

BIIQJICTh HABBIKAMH I[TO3HABATEIHLHOW pEeQIIEKCMM KaK OCO3HAHMS COBEPIIACMBIX ICHCTBUUA U
MBICITUTEILHBIX TPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHHI;

MCTIOJB30BaTh MPUEMBI pe(hICKCHH JUIS OTIICHKH CUTYaIlUH, BEIOOPA BEPHOTO PEIICHHUS,

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIDKEHUIO;

MPUHAMATh MOTHUBBI U apTYMEHTHI APYTUX MPH aHAIN3E PE3YIbTaTOB JCATEIHHOCTH,

IIPUHUMATh ce6;{, IIOHHMasi CBOM HEAOCTATKH U JOCTOMHCTBA,

NIPUHUMATL MOTHUBEL M apI'yMEHTEI IPYTUX [PH aHATIU3€E PE3YILTATOB AEATEIBHOCTH;

MpHU3HABATh CBOE MPAaBO U MPABO JIPYTHX HA OMINOKH.

B nporecce H0CTMKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IPOTPaMMBbI TI0 (U3UKE JIJISI YPOBHS
cpenHero oomero ooOpa3oBaHHs y OOYYalONIMXCSA COBEPLICHCTBYETCS SMOLMOHAJIBHBIA HMHTEJUICKT,
Mpenoarauuii copMHUpPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIETO CIIOCOOHOCTh TIOHUMATh CBOE 3MOIIMOHAIBHOE COCTOSIHUE, BHIIETh
HaIpPaBJICHHUS Pa3BUTHSA COOCTBEHHOMN SMOIIMOHAIbHOM c(hepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBaHMUs, BKIIIOYAIOMIETO CAMOKOHTPONb, yMEHHE IMPHHHMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJIEHHE, CIIOCOOHOCTH aaNTHPOBATHCS K SMOIMOHAIBHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTS,
OBITH OTKPBITHIM HOBOMY;



BHy’I’peHHCﬁ MOTHUBAaIH, BKHIO'{aIOHIGﬁ CTPEMJICHUC K JOCTUIKCHUIO LICJIIU U YCICXY, OIITHUMU3M,
WHUIOHWATUBHOCTH, YMCHUC I[eP'ICTBOBaTL HCXO0OA U3 CBOHUX BOSMO)KHOCTCI‘/'I;

OMIIaTuu, BKJ'IIO‘IaIOHlefI CIIOCOOHOCTh ITOHUMATH SMOLNUOHAJIBHOC COCTOAHUEC APYTrUX, YUYHUTHLIBATH
€TI0 IMpH OCYHICCTBIICHUN 06HI€HI/I$I, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKMBAHUIO,

COMAJIbHBIX HAaBBIKOB, BKJIHOYAIOIINUX CIIOCOOHOCTH BBICTPAMBATh OTHOUICHHUA C IPYT'UMH JIFOAbMU,
336OTI/ITI)C}1, IMPOABJIATH UHTEPEC U pa3pClIaTh KOH(I)J'II/IKTI)I.

NPEAMETHBIE PE3YJIbTATDI

K koniy o0y4enus B 10 kj1acce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(hOpMHPOBAHHOCTDH y 00YUAIOIIUXCS] YMEHUH:

JEeMOHCTPHPOBATh HA MPUMEPAX POJIb U MECTO (PU3MKH B (OPMUPOBAHHK COBPEMEHHOM HAY4YHOM
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHMKM M TEXHOJOTMH, B IPAKTUYECKOH JEATEIbHOCTH
JIIOJICH;

YUUTBIBATH T'paHUbl IMMPUMCHCHUA HN3YYCHHBIX (1)I/I3I/I‘I€CKI/IX MOI[GJICI‘/'K MaTcpuajibHas TOYKa,
WHepIHaIbHas CUCTeMa OTcuéra, abCONIOTHO TBEPIOE TENO, WACANBHBIA ra3, MOACIH CTPOCHUS Ta30B,
KHUIKOCTEH U TBEPABIX T€J, TOUCUHBIN JIEKTPUIECKUN 3apsia PU pelleHNH (PU3NIEeCKUX 3a1ay;

pacrno3HaBath (hu3HUecKue SBICHUS (TIPOIECChl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAaHUKH,
MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH CTPOCHUS BELIECTBA M JJIEKTPOIMHAMUKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBIKEHHE, CBOOOJHOE IMAaJCHUE TEJl, ABWXKECHUE IO OKPY>KHOCTH,
UHepLMs, B3auMoaeiicTBue Ten, nuddysns, OPOYHOBCKOE IBMKEHHE, CTPOCHUE >KUIAKOCTEH M TBEPIBIX
TeJ, U3MEHEHHE 00BEMa Ten IMpH HarpeBaHuWH (OXJIAXKAEHHM), TEIUIOBOE DPAaBHOBECHE, HCHApEHHE,
KOHJIEHCALUsl, IUIaBJICHNUE, KPUCTAIM3alNs, KUTIEHNE, BIaKHOCTh BO3/yXa, IIOBBILICHNE JABJICHUS rasa
IIPY €ro HarpeBaHUM B 3aKPHITOM COCYIIE, CBSA3b MEXAY IapaMeTpaMH COCTOSHHS ra3a B M30Ipoleccax,
3NIEKTPU3ALMS TEJI, B3aUMOJIEHCTBUE 3aps0B;

OIMCHIBATh MEXAHWYECKOE IBIDKEHHE, HCIONb3ys (PrU3MYecKue BEJIWYMHBL KOOpIMHATA, IYTh,
NepeMelleHne, CKOPOCTb, YCKOpEHHE, Macca Tejla, CHjla, HMITYyJIbC Tella, KWHETHYecKash SHeprus,
NOTEHIMANbHAS YHEPTHUsl, MEXaHUYecKass padoTa, MEXaHHYECKasi MOILIHOCTh; MIPU ONMHMCAHUU IIPABUIBHO
TPaKTOBaTh (PU3MUYECKHHA CMBICT HCIOJIB3YEMbIX BEIMYUH, MX OOO3HAYEHHS M EIWHHLBI, HAXOAWTh
(bopMyIIbI, CBA3BIBAIOLINE JAHHYIO (QU3HUUYECKYIO BEJIMYMHY C JPYTUMH BEITUIHHAMY;

OIMCHIBATh M3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJl M TEIUIOBBIC SIBJIICHHS, MCIONB3Ys (pusndeckue
BEJIMYMHBL: JAaBJICHUE Ta3a, TEMIepaTypa, CpenHssl KHHETHUYECKas SHEPrus XaoTUYECKOro IBIKEHHS
MOJIEKYJI, CPEIHEKBAAPATUYHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSISI SHEPTusi, paboTta
raza, ko3 puIueHT none3Horo ASUCTBHS TEINIOBOTO JBUraTelsl; MPH ONMHMCAHUK MPAaBHIILHO TPAKTOBATh
(GU3NYECKUIl CMBICT HCHOJNB3YEMBIX BEIMYMH, MX OOO3HAYEHUS M EOUHMLBI, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONIME JAHHYIO (U3NUECKYIO BEIMYMHY C IPYTUMH BEJIHYHHAM;

OIMUCBhIBATL H3YYCHHBIC JJICKTPUYCCKUEC CBOIiCTBa BCIIECTBA W OJICKTPHUUYCCKHUE SBJICHUA
(mporiecchl), UCTONB3Ysl (HUIMUECKUE BEIHYUHBL: DIEKTPUYECKUH 3apsj, JJIEKTPHUYECKOE TIOJIe,
HaHpH)KéHHOCTI) IoJisA, MOTCHIHMAJ, PAa3sHOCTh IIOTCHIMAJIOB; IPHW OIHNCAHUW IIPABUIIBHO TpPaKTOBATb
(1)I/I3I/IT-ICCKI/II\/’I CMBICJI HUCIIOJIB3YEMBIX BCJIMYWH, HX o0o3HaYeHus1T " CANHUIIBI;, YKa3bIBaThb Q)OpMyHBI,
CBS3BIBAIONINE JAaHHYIO (PM3UYECKYIO BETUYHUHY C APYTUMH BETNIHMHAMU;

AHAJIIN3UPOBATH q)HSI/ILIeCKI/Ie TPONCCChI U ABJICHUSA, UCIIOJIB3YA (1)I/I3I/IT-ICCKI/IC 3aKOHbI 1 IIPHUHIIUIIBI:
3akoH BceMupHoro tsarotenus, |, Il u 11l 3akonsr HeioToHA, 3aK0H COXpaHEHNST MEXaHUYECKOH SHEPTHH,
3aKOH COXpPaHCHHA HUMITYJIbCa, MPUHOHUIT CYNCPIIO3UINKU CHJI, IIPUHIUIT paBHOIpaBUsa HHEPIHAIBHBIX
CHCTEM OTCY€Ta, MOJICKYJSIPHO-KMHETHUECKYI0 TEOPUIO CTPOCHMs BEILECTBA, Ia30BbI€ 3aKOHBI, CBS3b
CpeTHEW KMHETHYECKON DHEPTHH TEIIOBOTO JIBIKEHHUS MOJIEKYN ¢ aOCOTIOTHOM TeMITepaTypou, TIEPBBIMA
3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUs MIEKTPUIECKOTro 3apsaa, 3akoH Kynona, npu 3ToM pasindath
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTEeMaTHYECKOE BBIpAKCHHE W YCIOBHA (IPaHHMIIBI, 00JIAcTH)
IPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC NPHHLMIBI OCHCTBUS MAallWH, NPHUOOPOB M TEXHHUYECKHX YCTPOMCTB;
pas3nvaTh yCIOBHA UX 0€30IIaCHOTO MCIIOIB30BaHMUS B TOBCEAHEBHON JKU3HHU;

BBIMIOJHATh OKCHEPUMEHTHl 10 HWCCIENOBAaHUIO (U3UYECKUX SBJICHUH M MPOLECCOB C
WCIIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX W3MEpPEHHH, IpU 3TOM (OpPMYIHPOBaTH NpodieMy/3agady |
TUIOTE3y y4eOHOro SKCIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEIOKEHHOTO 000pYI0BaHUS, TPOBOAUTH
OTIBIT U (POPMYIHPOBATEH BHIBOIBI;

OCYIIECTBIISTh NPSMBbIE M KOCBEHHBIE M3MEpPEHMs (U3MUECKUX BEJTUYWH, NPU STOM BBIOMpATh
ONTUMAJIBHBI CHOCO0 WM3MEPEeHUS] M UCIMOJIb30BaTh HM3BECTHBIE METOIBl OLEHKH IMOTPELIHOCTEH
U3MEPEHUN;

UCCIIEIOBATh 3aBUCHMOCTH MEXIy (GU3NUECKUMH BEIMYMHAMH C HCIOJB30BAaHHEM MPSMBIX
WU3MEpPEHHH, TIPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, PUKCHPOBATH PE3YIbTATHI OTYUYEHHOH 3aBUCUMOCTH
¢u3nUecKuX BEMTUYMH B BUe TaONUI U TpaHKOB, 1eNaTh BEIBOJBI 110 pe3yjIbTaTaM UCCIIeIOBAHUS;

coOmoaarh npaBuia 0€30MacHOro TpyJa NpU MPOBEICHUM HCCIEAOBAaHMN B paMKax ydeOHOTro
JKCIEPUMEHTa, Y4eOHO-MCCIIEOBATEILCKOW W MPOEKTHOH  JESTENbHOCTH C  HCIHOJNBb30BaHHEM
WU3MEPUTENBHBIX YCTPOMCTB M 1a00PaTOPHOTO 000pyIOBAHUS;

pemarh pacuyéTHbIE 3a/la4d C SBHO 33aJaHHOW (DU3NYECKON MOJIENBIO, MCIOJB3Ysl (H3MUECKUE
3aKOHBI W MPUHIMIBI, HA OCHOBE aHaJKM3a YCIOBUS 3aJa4d BBIOMpAaTh (PU3MUYECKYIO MOJIENb, BHIICISATH
¢u3nyueckue BeIHMYMHBI U POPMYITBI, HEOOXOAUMBIE IS €€ pellieHHs, POBOANTD PACYETHI U OLICHUBATD
peanbHOCTh MOJTY4YEHHOTO 3HaYCHUST (PU3NUCCKON BETUUUHEI;

pemaTte KayecTBEHHBIE 3aJauyd: BbICTpauMBaTh JIOTHYECKM HENPOTHBOPEUUBYIO ILIEMIOUKY
paccy>kKIeHui ¢ Onopoi Ha U3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3NUECKUE SBICHUS;

UCIIOJIB30BaTh IPU PELICHUH y4eOHBIX 3a7ad COBpEMEHHbIE MH(POPMALMOHHBIE TEXHOJOIUU VIS
MIOWCKA, CTPYKTYPUPOBAHUS, WHTEPHPETalMH W TPEACTAaBICHUS Y4eOHOM U Hay4YHO-TIOMYJISIPHOM
MHQOPMALUK, IOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH I0Jy4aeMyIo
WH(POPMAITHIO;

NPUBOJIUTH MPUMEPHI BKJIAa POCCHUICKUX MU 3apyOeXHBIX Y4EHBIX-(DU3UKOB B Pa3BUTUE HAYKH,
00BsICHEHHE TPOLIECCOB OKPYIKAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWA MO (U3MKE B IOBCEIHEBHOH >KM3HHU Ui OOecredeHHs
Oe3omacHOCTH TpH OOpallleHMH C NpUOOpaMH W TEXHUYECKUMH YCTPOMCTBAMHM, JUIS COXPaHEHUs
3]10pOBbS U COONIOICHHUS HOPM HKOJIOTMYECKOTO TTOBEICHHS B OKPYXKAIOLIEH cpeae;

paboTaTh B Tpymie C BBIIOJIHEHHEM pa3IMYHBIX COLMAIBHBIX POJEH, IUIAaHHPOBaTh padoTy
TPYMIIBl, PAHOHAIBHO PacHpeneNarTs OOSM3aHHOCTH M IUIAHUPOBAThH JESTEIBHOCTh B HECTAHIAPTHBIX
CUTYyalusX, aA€KBaTHO OLICHUBATDH BKJIAJ KaXKJI0T0 U3 YYACTHUKOB TPYIIIBI B PELICHUE pacCMaTpUBAEMOi
npoOIeMBl.

K xonmy oOyuenus B 11 kj1acce mpeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOpPMHUPOBAHHOCTDH y 00YHAIOIIUXCS] YMEHUH:

JEMOHCTPHPOBATh HA MPHUMEPAX POJIb U MECTO (PU3MKHU B (OPMHUPOBAHUK COBPEMEHHOM Hay4YHOM
KapTHHBl MHpa, B Pa3BUTUM COBPEMEHHOH TEXHHWKM M TEXHOJOTHH, B MPAaKTHUECKOW AEATEILHOCTH
JIo/IeH, LEJIOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MHPA;

YUUTHIBATh TPAaHUIIBI IPUMEHEHHS M3YYEHHBIX (PU3MYECKHX MOJEJel: TOUSUHBIH 3IeKTPUICCKUit
3apsl, Jyd CBeTa, TOYEUHBIH MCTOYHHMK CBETA, SAEPHAs MOJENh aroMa, HyKJIOHHas MOJENh aTOMHOIO
SJIpa MpH perieHn: (pu3muecknx 3a1ad;

pacrno3HaBath (GU3MYECKHE sBJCHHS (IIPOIECCh) M OOBSICHATH HMX Ha OCHOBE 3aKOHOB
JJNIEKTPOJAMHAMUKH W KBAaHTOBOM (M3WKH: OSJEKTpHUECKas MPOBOJMMOCTh, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MarHUTHOE AEHCTBHUA TOKA, B3aMMOJEHCTBHE MAarHUTOB, BJICKTPOMAarHUTHAs WHIYKIWA,
JefcTBUE MarHUTHOI'O IOl Ha IPOBOAHUK C TOKOM WU JBIDKYLIMMCSA 3apsil, JIEKTPOMArHUTHBIE
KoJIeOaHUsI M BOJIHBI, MPSIMOJIMHEMHOE pAaCIpOCTpaHEHHE CBETa, OTPaKEHHE, IPEIOMIICHHUE,
UHTepepeHIys, TUPPaKIus WU TONAPU3AIUSA CBETa, TUCIEPCHS CBETa, (OTOAIEKTPHUESCKUH PdekT
(botoaddexT), cBeTOBOEC MaBiIeHWE, BO3HUKHOBCHHE JIMHEWYAaTOrO CIEKTpa aToMa BOJIOpOa,
€CTECTBEHHAs U UCKYCCTBEHHAsI PalHOaKTUBHOCTb;



ONKCHIBATh HW3YUYCHHBIC CBOMCTBA BEIICCTBA (DJIEKTPUYCCKHE, MAarHUTHBIC, OINTHYECKHE,
3NEKTPHYECKYIO POBOJAUMOCTD PA3IUYHbIX CPENl) U IIEKTPOMArHUTHBIC SIBICHUS (TIPOLIECCHI), HCTIOTB3YS
¢du3nuecKue BEIMYMHBL: SJICKTPHUUCCKHUNA 3apsi, CHIa TOKa, JJIEKTPUUIECKOE HANPSHKEHHUE, AIEKTPUIECKOe
COIIPOTHBIICHHE, Pa3HOCTh TOTCHLIUANIOB, 3JIEKTPOABIKYIIAsl CHlla, padoTa TOKA, HHAYKLIUS MAarHUTHOTO
noJisi, cuna Ammepa, cuia JlopeHna, MHAYKTUBHOCTb KaTYyIIKH, SHEPTUs 3JIEKTPUYECKOTO U MarHUTHOTO
MoJield, TIepUOA W 4YacToTa KoleOaHWH B KoieOaTenbHOM KOHTYpE, 3apsl U Chjia TOKa B MpoLecce
TapMOHUYECKUX 3JEKTPOMArHUTHBIX KoJieOaHui, OKYCHOE pacCTOSIHUE U ONTUYECKas CUJa JIMH3BI, IPU
OMMCAaHWW TPaBHIBHO TPaKTOBaTh (DU3WYECKUH CMBICT HCIONB3YEMBIX BEJIWYMH, WX O003HaYCHHS U
eAMHUIIBI, YKa3blBaTh (HOPMYJbI, CBS3BIBAIOIIME MJaHHYIO (HU3WYECKYI0 BEIWYMHY C JPYTUMH
BEIMYMHAMY;

OTNKCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, WCHOIB3YS (U3MYECKHE BEITUYHHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YACTOTa CBETA, SHEPTHUSI M UMITYJIbC (POTOHA, IEPUOA
MOJTypacnaia, SHEPrHsl CBSI3M aTOMHBIX SIIep, MPH ONMCAHUH MPABUIBHO TPAKTOBATh (PU3MUECKHIA CMBICIT
UCIIOJIb3YEMbIX BEIIMYMH, UX OOO3HAUCHHS W CIUHHIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINE NAHHYIO
(GU3NYECKYI0 BENUYHUHY C IPYTUMH BEJIMYMHAMH, BEIYUCIISTH 3HaUeHUE (DU3NYECKON BETMYHHBL,

aHaATM3UPOBATh (PU3MYECKHE MTPOLECCHI U SBICHUS, UCIONb3Ysl (PU3MUECKHE 3aKOHBI ¥ TPUHIIUIIBL:
3akoH OMa, 3aKOHBI TOCJIEIOBATEIBLHOIO U MapaIeIbHOTO COEAMHEHHUS MTPOBOJHUKOB, 3aKOH J[Koys—
Jlenma, 3aKOH 3JIEKTPOMarHUTHON MHIIYKIIUH, 3aKOH IMPSIMOJIMHEHHOTO paclpoCTPaHEHUsI CBETa, 3aKOHBI
OTPaKCHHUsI CBETA, 3aKOHBI INPEIOMIICHHS CBETa, ypaBHCHUE OUWHINTeHHa it ¢Gorodddekra, 3aK0H
COXpaHEHHUsI PHEPTHUH, 3aKOH COXPaHEHHs MMITYJIbCa, 3aKOH COXPAaHEHHsI IEKTPUUYECKOTOo 3apsia, 3aKOH
COXpAHEHHUsI MacCOBOr'0 YMCIa, MOCTyaaThl bopa, 3aK0H paniuoakTUBHOIO pacnaza, Ipu 3TOM Pa3auyaTh
CIIOBECHYIO (DOpPMYIMPOBKY 3aKOHa, €r0 MaTeMaTH4eCKoe BBIpAKEHHE W yCJOBHA (TpaHHIBI, 00JacTH)
PUMEHUMOCTH;

OTIpeNIeJIATh HANpPaBICHUWE BEKTOpAa MHIAYKLMH MarHUTHOTO IOJII IPOBOAHUKA C TOKOM, CHIIBI
Awmmnepa u cuibl JlopeHia;

CTPOWTH U ONIUCHIBATHh N300paKEHNE, CO3/1aBAEMOE IIOCKUM 3€PKaJIOM, TOHKOH JINH30H;

BBIMIOJIHATh  9KCHEPUMEHTHl 10 HCCIEIOBAHUIO (U3UUECKUX SBICHUH M MPOLECCOB C
WCIIOJIb30BaHUEM MNPAMBIX M KOCBEHHBIX M3MEpPEHMI: IpH 3ToM (hopmynupoBaTh npoliemy/3anady M
TUIIOTE3Y y4eOHOro SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pyI0BaHuUs, IPOBOAUTE
OMBIT ¥ (POPMYITHPOBATEH BHIBOIBI;

OCYILLECTBIISITh NPSMBbIE M KOCBEHHBIE M3MEPEHMs (U3MUYECKMX BEJIMYMH, IPU 3TOM BBIOMPAThH
ONTUMAJIBHBI CHOCO0 HM3MEPEHUS M HCIOJIb30BaTh M3BECTHBIE METOIBl OLEHKH IOTPELIHOCTEH
U3MEPEHU;

UCCIIeIOBAaTh 3aBUCHMOCTH (DM3MUYECKHX BEJIUYMH C MCIOJBb30BAaHMEM NPSAMBIX W3MEPEHHH: MpH
3TOM KOHCTPYHPOBaTh YCTAHOBKY, (PMKCHPOBATH PE3YJILTAThl MOJIYYEHHOM 3aBHCHUMOCTH (PH3MYECKUX
BEJIMYMH B BHJIE TAOIUI U rpa)uKOB, A€TaTh BBIBOJBI IO PE3yJIbTaTaM HCCIICAOBAHMS;

cobmoaars npaBuia 0€30MacHOro TpyJa HpU NPOBEIEHUM HCCIIEAOBAaHMH B paMKax y4deOHOro
OKCIIEPUMEHTa, Y4eOHO-UCCIIEOBATEIbCKOH W IPOEKTHOH JAEATENIPHOCTH C  HCIIOJIb30BAHHUEM
MU3MEPUTENBHBIX YCTPOMCTB H 1a00paTOpHOro 000py10BaHUS;

peuiath pacy€THBIC 3a/Ja4yd C SBHO 3aJaHHOM (PU3MYECKOH MOJCINIbIO, HCHOJB3Yys (u3nueckue
3aKOHBI M TPHUHIUIB], HA OCHOBE aHallM3a yCJOBHUS 3aJaudl BHIOHUpATh (U3MUYECKYIO MOJIENb, BBIIENIATH
¢du3nyueckue BeMHYUHBI U (POpMyIBl, HEOOXOAUMBIE JUIsl € pelIeHH s, POBOJIUTh PACYETHI U OIICHUBATH
peabHOCTD MOTYYEHHOTO 3HAYeHUS (PU3NUECKON BEITHYUHBI;

pemars KayeCTBEHHBIE 3aJadd: BBICTpAaWMBATh JIOTHYECKH HENPOTHBOPEUMBYIO IIETIOYKY
paccyXJIeHHUH ¢ OIOpol HAa N3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (pU3NUECKHE SIBICHUS,

UCIIOJIb30BaTh IPU PELICHUH y4eOHBIX 3a7lauy COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJOIUU VIS
IIONCKA, CTPYKTYpUPOBAHUS, UHTEPIPETalMM W MPEACTAaBICHUS Y4eOHOM U HaydHO-TIOMMYJIAPHOM
UH(OpPMALNH, TONYyYCHHOH W3 pa3iNYHBIX HCTOYHHUKOB, KPUTHUYECKH AHAIM3UPOBATH IOIYIaeMYIO
uHGOpMAIHIO;



OOBSICHATh TPUHIMIIBI JEHCTBUS MAalllMH, NPHOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyarb
yCIOBHUS X 0€30MacHOr0 HCIOIb30BaHUS B TOBCEAHEBHON JKU3HHU;

NPUBOJIUTH MPUMEPHI BKIIA/la POCCUIICKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHWMA MO (PU3MKE B TMOBCEJHEBHOH >KU3HH UIA OOeCHeUeHHs
0e3omacHOCTH TMpH OOpallleHMH C NpuOOpaMd W TEXHUYECKUMH YCTPOWCTBAMHM, IS COXpPaHEHUS
3710pOBbs M COOJIIOICHUSI HOPM KOJIOTMUECKOT0 OBEICHHs B OKpY KatolLlel cpese;

paboTaTh B Tpymile C BBIIOJHEHHEM pa3IHYHBbIX COLMAIBHBIX pOJeH, MIaHUPOBAaTh PadOTY
TPYMIIBL, PAaHOHATBHO PaCIpeNeNiaTh OOSI3aHHOCTH M IUIAHHPOBAThH JNIESTEIBHOCTh B HECTaHIApPTHBIX
CUTYyalusX, aIeKBaTHO OLICHUBATDH BKJIAJ KaXXI0T0 U3 YYACTHUKOB TPYIIBI B PELICHUE PacCMaTpUBaEMON
npoOIeMBl.



TEMATUYECKOE IINITAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTpPOHHbIE
HaumeHoBaHme pa3aesioB U TeM nuppoBbie
Ne i/m P Kontpoabnsie = IlpakTHueckue (mucpp )
NporpamMmbl Bcero odpa3oBaTeJibHbIe
padoThI padoThI
pecypcbl
Paznen 1.OU3UKA U METO/bl HAYYHOI'O IO3HAHUSA
bubmuoreka LIOK
1.1 ) 2
H3HKa 1 MCTOAbl HAYYHOTI'O ITO3HAHUA https//medsooru/7f41bf72
Hroro mo paznemy 2
Paznen 2.MEXAHUKA
bubmuoreka LIOK
2.1 K 5
AHeMatiia https://m.edsoo.ru/7f41bf72
bubmuoreka LIOK
2.2 7
Auasiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHe €XaHUKE 6 1 1 Bubmorexa LIOK
. HbI XPaHCHUA B MCXaHU
P https://m.edsoo.ru/7f41bf72
Hroro no pazzaeny 18
Paznen 3.MOJIEKYJIAPHAS ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHIECKOM 9 1 Bubnuoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2 1 1
3 OCHOBbI TEPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSTHUSI BEII[ECTBA. 5 Bubmoreka [JOK
' ®a30BBIE MEPEXOIBI https://m.edso00.ru/7f41bf72
Hroro no pazneny 24

Paznen 4

IJEKTPOIUHAMUKA



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

bubmuoreka LIOK

41 HEKTPOCTATHIA 10 https://m.edso0.ru/7f41bf72
492 [TocTosHHBIHN 3neKkTprueckuil Tok. Toku B 12 Bubmuorexa LJOK
' Pa3IMYHBIX CPENax https://m.edso00.ru/7f41bf72
HUroro no pazaeny 22
PeszepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBbIE
HaumeHnoBaHue pa3ieioB U TeM uuQpoBbIe
Ne n/m P KonTpoabnbie | IlpakTnyeckue (upp )
NporpaMMsI Bcero o0pa3oBare/ibHbIe
padoThI padoThI
pecypcsbl
Pazgen 1.2JJEKTPOAUHAMUKA
11 MarnuTHOE TT0JIe. DJIeKTPOMarHUTHAS 1 1 3 bubmmoreka [JOK
' HHIYKIIUS https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 11
Paznen 2.KOJIEBAHUS 1 BOJIHBI
51 MexaHu4ecKue U 3JIEKTPOMarHUTHbIE 9 1 bubnmorexa [IOK
' KoJseOaHus https://m.edsoo.ru/7f41c97¢c
99 MexaHu4ecKue U 3JIEKTPOMarHUTHbIE 5 1 bubmmorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoteka LIOK
2.3 O 10 3
Ha https://m.edsoo.ru/7f41c97c
HWroro mo paznemy 24

Pasznea 3.0CHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

31 OcCHOBEI criennaNbHON TEOpUuu 4 1 Bbubnuoreka LIOK

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

HWroro mo paznemy 4

Paznen 4. KBAHTOBAS ®U3UKA
a1 Sene AHTOBOG 6 Bu6mmoreka IJOK

. MEHTBI KBAHTOBOW OIITHUKHU

. https://m.edsoo0.ru/7f41c97c

4.2 Crpoenue atoma 4 bubmorexa LIOK

' p https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SIIpO 5 Bbubnuroreka [IOK



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

Uroro no pazgeny 15

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

Paznea 5.9JIEMEHTBbI ACTPOHOMMUU U ACTPO®U3UKHN

51 DJeMEeHTHI aCTPOHOMHU H aCTPOYUUKU 7

Hroro mo paznemy 7

Paznen 6.0BOBLIAIOIIEE IIOBTOPEHUE

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

Bu6nuoreka IJOK
ot Qoodmaronee nostopette 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68



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

IIOYPOYHOE INTAHUPOBAHUE

10 KVIACC
No KouuyecTBO 4acon Jlara DyeKTpoHHBbIE HUPPOBBIE
A Tema ypoka Kontposnsnbie  IIpakTuyeckue o0pasoBaTe/bHbIe
n/n Bcero U3y4eHust
padoThI padoThI pecypcbl
1 du3uka — HayKa o mpupoje. Hayansie 1 0 bubmmorexa LIOK
METO/IbI TIO3HAHHSI OKPY’KAIOIIETO MHUPA https://m.edsoo.ru/ff0c32e2
Ponp 1 MecTo Gu3uku B popMUpOBaHHH
2 COBpEMEHHOM i)ayqﬂoixi Kq:lpI;I/IHIIjI MHpa, B 1 0 bubamoreta LIOK
y . https://m.edsoo.ru/ff0c33e6
MIPAKTHYECKOH NeSTENFHOCTH OIeH
Mexanunueckoe nBukeHUE. OTHOCUTETBHOCTD
3 MGX&HI/I‘ICCKOFOIJ[Z[BI/I)KGHI/IH. [epemerenue 1 0 bubmmorexa [IOK
’ https://m.edsoo.ru/ff0c3508
CKOPOCTh, YCKOpEHUE
4 PaBHOMepHOE MpsIMONTMHENHOE JBUKEHUE 1 0 bubamorexa LIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpEeHHOE MPSIMOIMHENHOE 1 0 Bbubnuorexa LIOK
JIBHKEHHE https://m.edsoo.ru/ff0c372e
5 CBo0ojiHOE TajieHue. Y cCKopeHue 1 0 Bubnuoreka [IOK
CBOOOIHOrO NaAEHUs https://m.edsoo.ru/ff0c39cc
7 Kpuponuneitnoe neuxxeHue. JprxeHue 1 0 bubmoreka IJOK
MaTepUaIbHOM TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnun oTHOCUTENBHOCTH [ anumes.
8 ngpEMaanHe cuctemsl oTcueta. [lepBoiit 1 0 bubamoreia LIOK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [IpuHiun cyneprno3uiuu
9 cu1. Bropoii 3akoH HI:IOTI;Ha IU}TISI ’ ) 1 0 brbmmorexa LIOK
N https://m.edsoo.ru/ffOc3be8
MaTepUaIbHON TOUKH
10 Tperuii 3akoH HeroToHa 117151 MatepuaibHbIX 1 0 Bubmoreka [JOK

TOYECK

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
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3aKoH BCEMHUPHOT'O TATOTCHHA. Cuna

bubmuoreka LIOK

1 Tsokectu. [lepBast kocMuueckas CKOPOCTb https://m.edsoo.ru/ff0c3d00
bubmuoreka LIOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/f0c3e18
Cuna tpenus. Koadduunent tpenus. Cuna
13 conpoTTEIBneHHﬂ Hpql)/lq)ﬂBLII/IKCHI/II/II) Tena B Bubmiorexa LIOK
https://m.edsoo.ru/ff0c3f76
XKHUJIKOCTU WJIU rase
[ToctynarenpHOE 1 BpaaTeIbHOE IBHXKEHHE
14 a0COMOTHO TBEPIOTO Tena. MOMEHT CHIIBI. bubmmorexa [IOK
[Tneyo custbl. YCIIOBUSI paBHOBECHSI TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbc MaTepruanbHON TOUKH, CUCTEMBI
15 MaTepuaIbHbIX ToueK. mmynbe cunbl. 3aKoH Bubmuoreka [JOK
COXpaHEeHHUs UMITyJIbca. PeakThBHOE https://m.edsoo.ru/ff0c43d6
JBIDKEHHE
Pabota u MmomHocTh cuibl. Kunetnyeckast
16 SHEPrus MaTZ;HaJH)Hoﬁ“ Touku. Teopema 00 bubmorexa LIOK
o https://m.edsoo.ru/ff0c4502
W3MEHEHUH KMHETHYECKOH SHEPTuu
[HorenunansHas sueprus. [loTennuansHas
17 SHEPrus ynpyro aehopMHUpPOBAHHOM Bbubnuorexa LIOK
npyxuHbl. [loTeHInambHAS SHEPTHUsI Tea https://m.edsoo.ru/ff0c461a
BOJIN3M TOBEPXHOCTU 3EMIIU
[loTrenunanbHbIe M HEMOTEHIMAIBHBIE CHIIBL.
CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHIT C
18 I/I3MeHepHI/IeM MexaHquSKOﬁ SHEPTUHU bubamoreia LIOK
https://m.edsoo.ru/ff0c478c
CHCTEMBI TeJl. 3aKOH COXPaHEeHHUS
MEXaHUYECKOM SHEPTrUn
Jlaboparophas padora «Vccnenopanue CBA3U
19 paboThI CHIIBI C UI3MEHEHHEM MEXaHUYeCKOM

SHEPIUH TeNa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOIO KIYTa»



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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Konrtponbnas padota no Teme «KunemaTuka.

20 JuHamuka. 3aKOHBI COXpaHEHHS B bubamoreia LIOK
https://m.edsoo.ru/ff0c4b74
MEXaHHUKE»
OCHOBHBI€ TIOJIOKEHUST MOJIEKYJISIPHO-
21 KHUHETUYECKOH TEOPHH. BpoyH}(I)BclIzoe bubamoreia LIOK
https://m.edsoo.ru/ffOc4dc2
newxenne. Jnddysus
XapakTep ABUKEHUS U B3aUMOICCTBUS
22 YaCTHII BeliecTBa. MoIean CTPOSHHS ra3oB,
JKUJIKOCTEMN M TBEPABIX TEI
93 Macca monekyn. KonndecTBo BemiecTsa.
[TocTostnHas ABoraapo
24 TemnoBoe paBHOBecue. TeMnepaTypa u eé
n3mepenue. lllkana temneparyp Llenbcus
o5 Wneanpusiii ra3 B MKT. OcHoBHOE bubmuoreka LIOK
ypaBuenune MKT https://m.edsoo.ru/ff0c4fde
AOGcoIoTHas TeMIiepaTypa Kak Mepa cpeHen
26 KHHETHYECKOU 3HepEHHy§BHX6HHHpMOerIfYH. bubamorexa LIOK
N https://m.edsoo.ru/ffOc511e
VYpasuenue Meneneepa-Kinaneiipona
27 3akoH JlanbToHa. ['a30BBIC 3aKOHBI
Jlaboparophas padora «Vccnenopanue
28 3aBUCHMOCTH MEX]y ITapaMeTpamMu
COCTOSIHHS Pa3pe:KeHHOT0 Ta3a»
N3omnponeccsl B nacanbHOM Ira3e u ux Bu6nuoreka IJOK
29
rpaduyeckoe mpeacTaBicHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEPrUs TEPMOANHAMUYECKON
30 CHUCTEMBI B CITOCOOBI €€ N3MEHEHUS. bubmmoreka IIOK
KomnruecTBo Termnotsl u padota. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrHs OJHOATOMHOTO HEaTbHOTO ra3a
31 Buas! Terutonepenaun bubmmorexa [IOK

https://m.edsoo.ru/ff0c5¢c36



https://m.edsoo.ru/ff0c4b74
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YHCHLHaH TCIIOEMKOCTD B€OICCTBA.

32 KonuuecTBO TEIIIOTHI MpH TEILIonepeaye. bubamoreia LIOK
. https://m.edsoo.ru/ff0c5c36
AnmabaTHBIN TTporiece
33 [TepBbrit 3aKOH TEPMOTUHAMUKH U €TI0 bubmmoreka [JOK
NPUMEHEHHUE K U30Mpolieccam https://m.edsoo.ru/ff0c5efc
34 HeobOpaTuMocTs mporiieccoB B MpUpOAE. Bubmuorexa LJOK
Bropoii 3aKk0H TEPMOAMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Ipunamun aevicteus u KI1J TemmoBoit bu6nmoreka IJOK
MalIiHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapao u ero KI1/]
37 DKojormdeckre mpoOIeMbl TeII0IHEPTeTHKH
38 O6o06maronuii ypok «MonekynsapHas bubmmorexa [IOK
¢du3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
Konrtponbhas pabota o Teme
39 <<M0111pexynﬂpH§;{ ¢mzuka. OCHOBEI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBanne 1 KOHEHCAIIS. Bbubmuorexa LIOK
VcnapeHue u KumeHne https://m.edsoo.ru/ff0c63b6
a1 AOCOIIOTHASI ¥ OTHOCHTEIIbHAS BJIAKHOCTh bubmuoreka IIOK
BO31yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramiueckue u
42 amopgHbIe Tesla. AHU30TPOIHSI CBOMCTB Bubnunoreka [IOK
KpHCTALIOB. JKUIKHEe KPUCTAILITBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaITbl
43 [InaBneHue u kpuctauu3anus. Y nenbHas Bu6mmoreka IJOK
TerioTa miasnenus. Cyomumarius https://m.edsoo.ru/ff0c6708
44 YpaBHEHHE TETUIOBOTO OajlaHca brbmmorera LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tea. DIEKTPUIECKUM 3apsi. bubnmnoreka [{OK

I[Ba BHUJIA DJICKTPUYCCKUX 3apAa0B

https://m.edsoo.ru/ffOc6bcc
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HpOBOI[HI/IKI/I, AUBJICKTPUKU U

46 MOJYIIPOBOAHUKH. 3aKOH COXPaHEHUS bubamoreia LIOK
https://m.edsoo.ru/ffOc6bcc
JIEKTPUIECKOTO 3apsiia
47 Bsaunmoneticteue 3apsamoB. 3akon Kymona. bubmmorexa [IOK
ToueuHblit ANEKTPUIECKUil 3apsia https://m.edsoo.ru/ff0c6ce4
Hanpsok€HHOCTB 3NIEKTPUYECKOTO MOJIs.
48 HpI/II:II_II/IH cynepnomulfn AIEKTPUUIECKUX bubamoreia LIOK
o B} https://m.edsoo.ru/ff0c6df2
nosei. JInanu HanpsKEHHOCTH
49 Pabora cui a1meKTpoCTaTHYeCcKOro MOJIs. bubmmorexa [IOK
[MTorenman. PasHoCTh MOTEHIMAIOB https://m.edso00.ru/ff0c6f00
IIpoBOJHUKY U AUDIEKTPUKH B
50 BHF;KTpIéCTaTH‘IeIiKOM nonIe. bubamorexa LIOK
https://m.edsoo.ru/ff0c7018
JudnekTpuueckasi IPOHUIIAEMOCTD
i bubnunoreka [IOK
>1 eKTpodMKocTs. Korzercarop https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTD IIJIOCKOTO KOHJIEHCATOPa. bubnunoreka [IOK
DHeprust 3apsHKeHHOro KOHAEHCAaTopa https://m.edsoo.ru/ff0c72c0
53 Jlaboparopnas pabota "H3mepenne
ANEKTPOEMKOCTH KOHeHCaTopa'
ITpuHiun necTBUs U NPUMEHEHNE
54 KOHJIEHCATOPOB, KOITMPOBAJILHOTO alapara,
CTpYHHOTO IPUHTEPA. DIIEKTPOCTATHYECKAS
3amuTa. 3a3eMIIeHUE 3JIEKTPOPHOOPOB
ONEeKTpUYECKHUil TOK, YCIOBUS €To
55 cymectBoBanud. [locTossHubIl TOK. Crna
toka. Hanpsoxkenne. ConpoTtuBnenne. 3akoH
Owma 1 y9acTka e
[locnexgoBarenbHOE, MapaieabHOE,
56 CMELIaHHOE COEIMHEHHE ITPOBOIHUKOB. bubnmnoreka [{OK

JlaboparopHas pabora «/3yueHue
CMEUIAHHOTO COEUHEHUS PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0
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PaboTta 1 MOIIHOCTE QJICKTPHUYCECKOI'O TOKA.

bubmuoreka LIOK

57 3akon J[xoymns-Jlenma https://m.edsoo.ru/ff0c7838
3akon OMa 15t TOJTHOH (3aMKHYTOM)
3neKTpudeckon nenu. KopoTkoe 3aMbIkaHue.
58 Ha60§aTopHaﬁ p1;60Ta «I/gMepeHHe SJC bubmorexa IOK
https://m.edsoo.ru/ff0c7ae0
WCTOYHHMKA TOKA ¥ €T0 BHYTPEHHETO
COIPOTHBIICHUSD)
DNeKTpOHHAS TPOBOTUMOCTD TBEPIBIX
59 METaJUIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJJIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh
60 DNEeKTpUIEeCKUi TOK B BakyyMme. CBoicTBa
ANIEKTPOHHBIX ITyYKOB
[MonmynpoBomHUKH, UX COOCTBEHHASI U
61 npm};efﬁaﬂ Z1[1p01aoz[1/1Mocn,. CsoiicTBa p—Nn- bubamorexa LIOK
https://m.edsoo.ru/ff0c84ae
nepexoaa. [1orynpoBoTHUKOBEIE TPUOOPEI
DNeKTpUYECKUI TOK B pACTBOPaX U
62 pacIuiaBax 3J€KTPOJIUTOB. Bbubnuorexa LIOK
DJIEKTPONUTHYECKAS TUCCOIIHALIHS. https://m.edsoo.ru/ff0c82ba
ONeKTpoIn3
OneKTprudecKuit TS)K B razax. ) Bumorexa LIOK
63 CaMOCTOSITENEHBIA U HECAMOCTOSATETHHBIN
https://m.edsoo.ru/ff0c84ae
pa3psa. Monuus. [lnazma
DNeKTpUYECKUE MPUOOPHI U YCTPOUCTBA U UX
64 npaKTPFI)quKoe HpII/I)MeHEHI/Ie.};_[pEBI/IHa Bubmorexa LIOK
https://m.edsoo.ru/ffOc86fc
TEXHUKHU 0€301acHOCTH
. bubmmoreka IIOK
65 O600mmaommi ypok «JIeKTPOJUHAMUKA https://m.eds0o.ru/f0c88be
KontponbsHas pabora 1o Teme ) BuGmorexa OK
66 «QnektpocraThka. [locTosHHBIN

3NEKTPUYECKUI TOK. TOKU B PA3IMYHbIX

https://m.edsoo.ru/ff0c8a8a
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cpenax»

67 Pesepsusiii ypok. KontponsHast pabota mo 1 Bubnmuorexa LJOK
Teme "DeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56
68 Pezepsuslii ypok. O6o0marommii ypok mo 1 Bubnuorexa LHOK
temam 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME



https://m.edsoo.ru/ff0c8c56
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11 KJIACC

KoauyecTBO yacos

DJIeKTPOHHbIe U (POBbIE

Ne JlaTa
/i Tema Ypoka Beero KOHTpO.]IbHLIe IIpakTn4yeckune wiydenus OﬁpaSOBaTeﬂbﬂble
padoThI padoThI pecypchl

[TocTostHHBIE MarHUTHI U UX

1 B3amMojeiicTBre. MarauTtHoe moire. Bektop 1 0 bubmmoreka [JOK
MarHuTHON MHIYKIUH. JINHUK MarHUTHO# https://m.edsoo.ru/ff0c9778
WHAYKIAN
MarautHoe 1oJje MPoOBOJAHUKA C TOKOM.

2 OmnsIT Opcrena. BsfHMoieﬁCTBne 1 0 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe

MTPOBOJIHUKOB C TOKOM
JlaboparopHas pabora «/3yuenue Bbubanoreka [JOK

3 1 0 1
MarHUTHOTO MOJIS KaTYIIKH ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JelicTBue MarHUTHOTO MOJISl HA TPOBOJAHUK C

4 tokoMm. Cuna Amriepa. JlabopaTtopHast paboTa 1 0 1 bubamnoreka [HOK
«HccnenoBanne IeUCTBUA ITIOCTOSIHHOIO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy ¢ TOKOMY

efCTBHE MarHUTHOTO TTOJIS Ha
5 ILI[BHX(ymonc;I 3apshKeHHY0 JacTuly. Cua 1 0 bubamoretca LIOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabota cuisl Jlopenna
OnekTpoMarHuTHast UHAyKius. [1loTok

6 BEKTOpa MarHUTHOU MHAYKIUH. DJC 1 0
MHAYKIHU. 3aKOH 3JICKTPOMarHuTHON
nHayknun Oapazest

7 JlaboparopHas padora «Vccnenopanue 1 0 1 bubmuoreka [IOK
SIBIICHUS 3JICKTPOMArHUTHOW UHITYKITUI https://m.edsoo.ru/ff0cal50
WNuaykTuBHOCTD. SIBIICHUE CAMOWHTYKITHH.

8 OJ1C caMOMHIYKITHH. DHEPTUS MATHUTHOTO 1 0 bubmuoreka [IOK

IIOJII KaTYIIKH C TOKOM. BHCKTPOMaFHI/ITHOC
I0JIC

https://m.edsoo.ru/ff0ca600
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Texuuueckue YCTPOﬁCTBa " UX IPUMCHCHHC!
MOCTOSAHHBIC MAarHUThI, 3JICKTPOMAIrHUTHI,

o AEKTPOIBUTATENh, YCKOPUTEIH
3JICMEHTAPHBIX YaCTUIl, UHAYKIIMOHHAS TIE€Yb

10 Oo6o06maronuii ypok «MarHuTHoOE moJie. bubmmnoreka [JOK
DJIeKTpOMAarHUTHAS HHIYKIIHS https://m.edsoo.ru/ffOcab82

1 KontponbHas padbora mo TeMe «MaruutHoe bubmmoreka [JOK
nosie. DIeKTPOMArHUTHAS HHTYKITHSD https://m.edsoo.ru/ffOcad58
CB00OIHBIE MEXaHUYECKHE KOJICOaHMS.

12 Iapmonmnueckue Konebanus. Y paBHEHHE Bu6mmoreka [IOK
rapMOHHYECKHX Kosiebanuii. [IpeBpaiienue https://m.edsoo.ru/ff0caf06
SHEPTUHU
JlaboparopHas padora «VccnenoBanue

13 3aBHCHMOCTH TIEPHO/Ia MaJIbIX KOJICOaHHI
Tpy3a Ha HUTH OT JJTMHBI HUTH ¥ MaCChI
rpy3a»

Kone6arenbHebiii koHTYp. CBOOOAHBIC
AJNIEKTPOMAarHUTHEIE KOJIeOaH!s B H/IEATbHOM
14 KOHG6I;TCHBHOM KOHTYpE. AHaJIOFI/Ii MEXy bubmorexa LIOK
https://m.edsoo.ru/ff0ch820
MEXaHUYECKUMHU U DJICKTPOMArHUTHBIMU
KoJeOaHUsIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
15 SHGI[))FI?III/I B HUJ€AIbHOM KOJIeﬁaTI;JIBHOM bubnmorexa LIOK
https://m.edsoo.ru/ffOch9c4
KOHTYpe
[IpencraBnenne o 3aTyxaroMKX KOJICOAHUSIX.

16 BrinyxaeHHbIE MeXaHHMYECKHE KOJIeOaHHS. Bbub6imoreka [IOK
Pe3onanc. BeiHyX/IeHHBIE https://m.edsoo.ru/ff0cbb86
AJNIEKTPOMArHUTHEIE KoJeOaHus
HepeMeHHLIfI ToK. CHHYCOUJaTbHBIH BuGmorexa LIOK

17 [IE€pEMEHHBIN TOK. MOITHOCTh IEPEMEHHOTO

TOKa. AMIUTMTYIHOE | J€HCTBYIOIIEe

https://m.edsoo.ru/ffOcbd34
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3HAYCHUEC CHUJIbI TOKA WU HAIIPSKCHUSA

Tpancpopmatop. [IpousBoncTBo, nepeaaya u

18 noTpebJIeHNE AEKTPUIECKOH YHEPTUH
Y CTpOHCTBO M MPAKTUUECKOE IPUMEHEHHUE
19 3n£pnqecxorop3BOHKa reHepZTopa bubmoreica LIOK
> https://m.edsoo.ru/ffOcc324
MEPEMEHHOT0 TOKa, IMHUI 3JIeKTpoIiepeaay
DKOJIOTHYECKUE PUCKU TIPH TPOU3BOJICTBE
20 aJIeKTpodHeprun. KynbTypa HCroiab30BaHus
AIIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HU
MexaHn4yecKe BOIHBI, YCIOBHS
21 pacnpoctpanenus. [lepuon. CkopocTsb Bu6mmoreka [IOK
pacnpoCTpaHeH s U JJTHHA BOJHBI. https://m.edsoo.ru/ff0ccab4
[onepeynslie U TPOJONBHBIC BOTHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3BYyKa. bubanoreka [IOK
Beicora Tona. Tem0Op 3Byka https://m.edsoo.ru/ff0cccOc
93 DNEeKTPOMarHUTHBIC BOJHBI, UX CBOHCTBA U Bbubanoreka [JOK
ckopocTh. IlIkasa 3JIeKTPOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [TpuHIHATIEI paIHOCBSI3U U TEIEBUICHUSI.
PazButue cpeacts cBs3u. Paanosnokamus
25 KonTponbHas pabora «KonebaHnus u BOJIHEBD) bubnmorexa LIOK
https://m.edsoo.ru/ffOcc6f8
[IpsmonuHeliHOe pacpoCTpaHEeHNE CBETA B
26 0§H0p0ﬂH0ﬁ cpezf;. T(f)qe:II;LH}'I UCTOYHUK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. Jlyu cBera
OtpaxkeHne cBeTa. 3aKOHBI OTPAKEHUS
27 CBepTa. [NocTpoenue I/I3o6pa>1<elinzn‘/'1 B IUIOCKOM bubmoreica LIOK
https://m.edsoo.ru/ff0cd4e0
3epKaiie
IIpenomnenue ceera. HoiIHoe BHYTpPEHHEE Butmorexa LIOK
28 otpaxenue. [IpeaenbHbIN Yroi MOTHOTO

BHYTPEHHETO OTPaXKECHHS

https://m.edsoo.ru/ff0cd7{6
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Jlaboparophas padora «3mepeHue

bubmuoreka [IOK

29 MOKa3aTesIsl IPETIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzer. [MocTpoenue n300pakeHHi B JIMH3E.
30 dopmyna TOHII)QOP'I JIVH3HL. s’BeaneHHe bubmmoreica LIOK
https://m.edsoo.ru/ffOcddle
JIUH3BI
31 JlaGopartopnas pabora «MccnenoBanue
CBOMCTB N300payKeHUH B JTMH3AX»
Hucnepcus ceeta. CIOXKHBIA cOCTaB 6€710T0
32 cgeta. L[Ber. JIaboparopHas padora
«Habnronenue aucrepcun CBETay
33 Wntepdepennus ceera. dudpaxuus crera. Bu6mmoreka [IOK
JudpakipoHHast peréTka https://m.edsoo.ru/ff0ced22
34 [Tonepe4HOCTH CBETOBBIX BOJH. bubamnoreka [HOK
[Monspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTHyeckue IpuOOpPsl U YCTPOMCTBA U
yCTOBUS UX 0€30MacHOr0 MPUMEHEHUS
I'panu1Bl TPUMEHUMOCTH KJIACCHUUYECKOM
36 szaHEKI/I. %OCTyJ‘IaTLI CIEINATEHON TEOPHH bubnmorexa LIOK
https://m.edsoo.ru/ff0cf862
OTHOCUTEILHOCTH
37 OTHOCHUTENBLHOCTH OJTHOBPEMEHHOCTH. bubmuotexa [IOK
3amMe/yieHHEe BPEMEHH U COKPAIICHHUE JTHHBI https://m.edsoo.ru/ffOcfa42
DHeprusi U UMIYJIbC PENATUBUCTCKON
38 ‘IaCTI:/II_IBI. CBSBLyMaC(I))LI C BHepruen u bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
HAMITYJIbCOM. DHEPTHs MOKOs
KontponbHas pabora «Ontuka. OCHOBBI bubanoreka [HOK
39 .
CHETMATLHOW TEOPHH OTHOCUTEILHOCTHY https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. Popmyna [Inanka. DHeprus u Bbu6immoreka [IOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
a1 OtxkpoITHE 1 UcciiegoBanne GportoddderTa. bubnmnoreka [HOK

Omeitel A. I'. CroneroBa

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akoHbI hotoaddekra. YpaBHeHHE

N - bubmmoreka [JOK
42 OnHmTeiHa 11 poroddpdexra. «KpacHas https://m.edsoo.ru/f0d015e
rpaaumay Gpotoddderra
43 Hapnenue cera. OnbiThl I1. H. JleOenena. bub6mmoreka [JOK
XuUMHUYECKOE NEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHUYECKUE YCTPOMCTBA U MPAKTUICCKOS
44 npuMeHeHne: (OoTo3IEMEHT, (POTOAATIHNK,
COJIHEeUHas1 Oarapest, CBeTOHOM
45 Pemenne 3amad mo teMe «JIE€MEHTBI bubnmnoreka IJOK
KBaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
Mopens aroma TomcoHa. ONBITHI
46 Peaij)opz[a 0 PACCESHUIO 0-YaCTHII. bubmmorexa LIOK
https://m.edsoo.ru/ff0d091a
IInanerapnas Moaens aroma
bubmuorexa LIOK
47 Hoctynaret bopa https://m.edsoo.ru/ff0dOafa
H3nyuyenue u norioiieHue GOTOHOB IPU
48 nepeyxo;[e aToma ¢ o;ljioro y?;OBHH BHCIIT:))FI/II/I brbmorexa LIOK
N https://m.edsoo.ru/ffOd0afa
Ha Jpyroi. Bujel criekTpos
BosnoBrsle cBolicTBa yacTull. BomHBI 1
49 Bpoiins. KopnyckynsspHO-BOIHOBOM bu6imoreka [IOK
nyanu3M. CIIOHTaHHOE W BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
M3ITY9ICHHE
OTKpBITHE PaO0aKTUBHOCTH. OIBITHI
50 Peselz)cpopzlg rf[o OTIpEIETICHUIO COCTaBa Bubnmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO HU3JTyUYCHHUSI
CaoiicTBa ajnbda-, bera-, raMMa-u3ITyIeHUsI.
51 BinsiHMe paguOaKTUBHOCTH Ha KUBbIE
OpTraHU3MBI
OTKpbITHE IPOTOHA U HeHTpOf{a. W3zoTomsr. Butmorexa LIOK
52 Anbda-pacnan. DIeKTPOHHBIH U

MMO3UTPOHHBIN OeTa-pacnan. ['amma-

https://m.edsoo.ru/ff0d1162
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53

HU3JIYyUCHHUC

OHeprus CBs3U HYKJIOHOB B sijipe. SnepHble
peakuuu. SAnepHsiii peaktop. [Ipobnemsl,
MIEPCIIEKTUBBI, SKOJIOTMYECKHE aCTIEKTHI
SINEPHOM SHEPIETUKU

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKPBITHE
MO3UTPOHA. MeToabl HaOIIOAeHUS U
PETHCTPALAN DIIEMEHTAPHBIX YACTHIL.
Kpyrsiit cton «®yHnameHTanbHbIe
B3amMonencTBus. EquHCTBO pusndeckoit
KapTHUHBI MUPa»

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

55

56

Bun 38é3mH0T0 HeOa. Co3Be3ausl, ApKue
3BE3/IBI, IUIAHETHI, UX BUJUMOE JIBIDKEHHE.
ComnHevHas cucteMa

Comnaue. CoiiHeuHast akTUBHOCTE. McTouHMK
sHepruu CoiHIa U 3BE3N

57

58

59

60

61

3BE371bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE37BI NIABHOM MTOCIIEAOBATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MIPEJICTaBIIEHUS O IPOUCXOKICHUH U
sBomtonny ComnHIa U 3BE3]T

Muineunsriii [1yTe — Hama 'anaktuka.
[Tonoxxenune u nmxenne ConHia B
lanakrtuke. I'anaktuku. YEpHbIe IbIPHI B
SApax rajJakTHK

Bcenennas. Pazoeranue ranaktuk. Teopus
Bosnbunioro B3peiBa. PenukToBoe u3inydyeHue.
MeraranakTika

Hepemennsie npobiaemMbl acTpOHOMHN

Konrponbhas padoTa «neMeHTHI
ACTPOHOMUH U acTPOPUIUKI



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

62

Oo6o06matonmit ypok. Ponb Gusuku u
ACTPOHOMUU B IKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COITHMATLHON B 3THUUECKOM
cdepax IesTeIbHOCTH YEIOBEKa

63

64

65

66

Oo6o06matonmit ypok. Ponb u MecTo (husuku
1 CTPOHOMUU B COBPEMEHHON HAy4YHOI
KapTHUHE MUpPa

Ob6o6marommii ypox. Pois pusmaeckoit
TEOpHU B q)OpMI/IPOBaHI/II/I HpCI[CTaBHCHI/Iﬁ (0]
(hm3nyecKoil KapTHHE MUPa

O6o06marommii ypok. Mecto hruzmaeckoi
KapTHHBI MHpa B 00IIEM psTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUHN O
pUpoze

PesepBHblil ypok. MarHuTHoe mouie.
DNeKTpOMarHuTHAS UHIYKITUS

67

68

PesepBubIii ypok. Ontrka. OCHOBEI
CHELUAIBHOX TEOPUH OTHOCUTENILHOCTH
Pesepnbrii ypok. KBantoBas ¢pusmka.
DJeMEeHTbI aCTPOHOMHU U aCTPO(YUUKU

OBIIEE KOJIMYECTBO YACOB I10
ITPO'PAMME

68

butmoreka [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O TIPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA

» ®usnka, 10 xace/ Mskummes ['.41., byxosues b.b., Corckuit H.H. mon pegaxmweii [lapdentpeBoit
H.A., Akunonepnoe obmectBo «M3aarensctBo «IIpocBemenney
» ®uswuka, 11 xmace/ Mskummes ['.J1., Byxosnes b.b., Yapyruna B.M. nox penaxiweii [lapdentpeBoit
H.A., Axnnoneproe obmiectBo «M3maTenscTBO «IIpocBemenne»
METOJIUYECKHUE MATEPUAJIBI 1JIs1 YUUTEJISA
1. ®wmsuka. 10 kmacc: yue6. st 001eo0pa3oBaT. opraHu3aIyii ¢ Ipril. Ha dJIEKTPOH. HOCUTETIE:
0a3oBbili ypoBeHb / I'.5l. Mskuies, b.b. byxosnes, H.H. Corckuii; non pex.
H.A. TTapdenTneBoii.
2. @wusuka. 11 kiacc: y4e0. s 001meo0pa3oBart. OpraHu3alyii ¢ Mpuil. Ha JJICKTPOH. HOCUTEJIE:
6a3oBsIii ypoBeHb / ['.5l. Msikumies, b.b. Byxosues, B.M. Uapyrun; oz pen.
H.A. TTapdenTneBoii.
3. yupexzaeHuii: 6a3oBblit U npodubHel ypoBHE / H.A. [TapdenTtrea.
4. ®usuka. [loypounsie pa3zpadotku. 10 kinacc: mocobue ais o0eodpa3oBar. opranuanui /
I0.A. Caypos..
5. ®usuka. [loypounsie pa3padborku. 11 kiacc: nocobue Jiis 001eo0pa3oBar. OpraHu3auii:

0a30BbIi 1 yriny0:. yposuu / FO.A. Caypos.

6 .®uznka. 3amaunuk. 10-11 xi.: mocobue ais obmieoOpazosat. yupexaeruit / A.ll. PeimkeBnu.
— M..: [lpoda

7.Coopuuk 3ana4 no ¢pusuke: 10—11 xmaccer / O.U. I'pomuesa. — M.: U3narenscTBo "DK3ameH"

8.TemaTHueckue KOHTPOJbHBIE M CaMOCTOSTENIbHBIE PaboThl 1Mo Qusuke. 10 kmacc /
O.U. I'pommieBa. — M.: U3marenscTBO "OK3ameH"

9.TemaTnuecKkue KOHTPOJBHBIE M CaMOCTOSTENbHBIE padoThl 1o ¢Qusuke. 11 kmace /
O.U. I'pomueBa. — M.: UznarenscTBO "DK3ameH"

10.KayectBennble 3amauun mo ¢usuke B cpeaneil mxomne. Ilocobme st yumreneidt /

M.E. TyapunHCKHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

https://m.edsoo.ru, http://school- collection.edu.ru/
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