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MNOACHUTEJIBHAS 3ATIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro YpoBHS Ha YPOBHE CpEIHEr0 OOIero
oOpa3oBaHus pa3pad0TaHa Ha OCHOBE MOJIOKEHHI M TpeOOBaHUU K pe3yJibTaTaM
OCBOEHHMSI OCHOBHOM 00Opa3oBaTelbHOM MporpaMmsel, mnpeactaBieHHbIX B PI'OC
COO, a rtakxke c¢ yu€toM denepanbHOl pabouell HporpaMMbl BOCHUTAHUS U
KOHIIEIIMK TpernojaBaHus ydeOHoro mpeamera «Dusnka» B 00pa3zoBaTeNbHBIX
OpraHu3anUIX Pocculickon denepanuu, peATU3YIOLINX OCHOBHBIE
o0Opa3oBaTrebHbIE MPOIPAMMBI.

Copmepxanne mporpamMmbl MO (HU3UKE HaAIMpaBIeHO Ha (QopMHpOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4daronuxcst 10—11 kiraccoB npu oOyueHun
X (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AEATEILHOCTHOTO MOJXOJa.
[Tporpamma no ¢usuke coorBercTByeT TpeboBanusm GI'OC COO k miiaHupyeMbIM
JUYHOCTHBIM, MPEJAMETHBIM U METaNpeIMETHBIM pe3yjbTaTaM OOyYeHHs, a TaKxKe
YUUTBHIBAET HEOOXOIMMOCTh pealu3alil MEXIPEAMETHBIX CBA3€el (GU3MKH C
€CTECTBEHHO-HAaY4YHbIMHU yU4EOHBIMU IIpeMeTaMu. B Hell onpenesstoTcsi OCHOBHBIE
e U3y4eHHs (GU3MKUA Ha YPOBHE CPEJHET0 001Iero oOpa3oBaHus, INIAHUPYEMbIe
pe3ynbTaThl  OCBOEHHS Kypca (U3MKHU: JIMYHOCTHBIE, METalpeaMETHBIE,
npeaMeTHBIE (Ha 6a30BOM YPOBHE).

[IporpamMma no ¢pu3uKe BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTaThl OCBOCHHS Kypca (PU3UKH HAa 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEeIMETHBIE pe3yJIbTaThl [0 TOJaM O0yUEHHS;

e cojepxaHue yuebHoro npeameta « Dusnkay 1mo rojgam o0ydeHusl.

®duzuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYNAas B
KayecTBe y4eOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpyskaroniem Mupe. HIKoapHbIN Kypc GU3HKH — CHCTEMOOOPa3yIOIHii
JUISL €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIIECCOB M SIBIICHUW, HW3Yy4aeMbIX XHUMHUEH, OHOJOTHEH,
dbuzmyeckorr reorpadueir u actpoHomMued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHMA  OMNpejAeNseT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHM B chepe SIHEPreTUKHU, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJIyY€HHsI HOBBIX MaTepUaJiOB C 3aJJaHHBIMU CBOMCTBaMHU U Apyrux. M3yuenue
(U3MKY BHOCUT OCHOBHOM BKJIa/ B ((OPMUPOBAHKME €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydarommxcs, B (OpMUpPOBaHHME YMEHUN MPUMEHSATh HAYYHBIM METOJ
MO3HAHUS [IPU BBITIOJHEHUN UMHU YUYE€OHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca Qpu3uKu 151 ypOBHS CpeIHEr0 OOIIEro 00pa3oBaHus MOJI0KEH
PSI UIEH, KOTOPhIE MOKHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW Kypc SIBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepUal U3 BCEX pa3lesoB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOMN (PU3HKHU.



Hoes cenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (U3HKA
o0beIMHEH BOKPYr (Qu3Myeckux Teopud. Bemaymum B Kypce sBIsSeTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUU, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanms mpeanojaraeT HCIOJIb30BaHUE
I'YMaHUTApHOTO TOTEHIHaNa (U3MYECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
(bu3MKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTHYECKUMU MPOoOJIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypce Gusuku rpemnoiaraet 3HakOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPUITIOKEHUN HM3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes »skonocusayuu peanusyeTcss TOCPEJICTBOM BBEJEHHUS AJIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX 3KOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTUEM TEXHUKUW M TEXHOJIOTHH, a TakXke OOCYXKJICHHUS
npo0JieM palMoOHAIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKON 0€30MMacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBJIAIOTCS (u3nueckue Teopuu (GopMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NUECKOU TEOpUHU, pojid (PyHAAMEHTAIBHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX IPEAICTABICHUAX O PUPOJIE, TPaHUIaX TPUMEHHUMOCTH
TEOPUH, JJI ONTMCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOLECCOB).

CHCTEMHO-AEATENIBHOCTHBIN MOIX0 B Kypce (DU3UKU peann3yeTcsl MpexkIe
BCEro 3a CYET OpraHU3alMM HKCIEPUMEHTAIBHON JEATENbHOCTH OOYYarOIIHUXCH.
Ji1st 6a30BOr0O ypOBHS Kypca (PU3UKH — 3TO UCIIOJIH30BAHUE CUCTEMBI (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIA0OPAaTOPHBIX padOT, KOTOPHIE B IPOrpaMMe
no ¢u3nke OOBEAMHEHBI B OOLIMI CIUCOK YYCHMUYECKUX MPAKTUYECKUX PabOT.
Broigenenue B yKa3aHHOM MepedHe JabOpaTOpHBIX padOT, MPOBOAUMBIX JUIf
KOHTPOJISL M OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKaMU 00pa30BaTEIBHOTO MpoIiecca
UCXOMASI M3 OCOOCHHOCTEH IMJIaHUPOBAaHUS W OCHaleHUs KabuHera (usuku. Ilpu
3TOM O0ecrneunBaeTcsi OBJaJeHHE OOYyYalOIMMUCS YMEHHUSIMH IPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUS, HMCCIEAOBAHUS 3aBUCUMOCTEH (PU3NUYECKUX BEIMYUH U
IIOCTAHOBKY OIBITOB I10 IPOBEPKE MPEUIOAKEHHBIX TUIIOTES.

Bonpuioe BHUMaHUE yJIENSETCS PELICHUIO PACUETHBIX U KAUECTBEHHBIX 3a/1ay.
[Tpu 3TOM 17151 pacYETHBIX 3a/1a4 IPUOPUTETOM SIBIIAIOTCS 3a/1a4U C SIBHO 33JIaHHOMN
¢u3nyeckoil MOJAENbI0, TMO3BOJSIOIIME NPUMEHATh W3YYEHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJHOrO pasjeina Kypca, TaK U MHTETPUPYs 3HAHMS U3
pa3HbBIX pa3ienoB. [ KauyecTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 3aJaHMs HA
0OBsICHEHHE MpOTeKaHUs (U3NYECKUX SIBIIEHUH M MPOLECCOB B OKpY)KarolIen
KU3HU, TpeOyronue BbhIOOpa (U3MYECKOW MOJENHU JUIsl CUTyallMd TMPAKTHKO-
OPHEHTHPOBAHHOI'O XapakKTepa.



B cootBerctBuu ¢ TpedoBanusiMmu ®I'OC COO k MarepuaibHO-TEXHUIECKOMY
oOecrieueHnto y4yeOHOro mpoiiecca 0a30BbI YpOBeHb Kypca (PU3MKH Ha ypOBHE
cpenHero o0Oiero oOpa3oBaHMs JOJDKEH HM3y4aThCsl B YCIOBUSX IPEIMETHOTO
KaOuHeTa (U3MKM WIM B YCIOBUAX HHTETPUPOBAHHOIO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B KaOuHeTe PU3MUKH JOJKHO OBITh HEOOXOAUMOE
nabopaTopHoe OOOpyJOBaHHWE Ui BBIMOJIHEHUS YKa3aHHBIX B MPOrpaMMme IO
bu3MKe YUEHUYECKUX TPAKTUYECKUX padOT U IEMOHCTPAILIMOHHOE 000pY/I0BaHUE.

JemoHcTpanimonHoe oOopyaoBaHue (HOpMUpYETCs B COOTBETCTBUM C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTAaTOYHOCTH M OOECIEeYMBaET IOCTAHOBKY
NEPEUUCICHHbIX B MporpaMMe 1o (U3MKE KIIOYEBBIX JEMOHCTpAlUNA s
UCCJIEIOBAaHUS  M3Y4YaeMbIX  SIBIEHMW M  MPOILIECCOB, HOMIUPHUUECKUX U
(yHIaMEHTaJIbHbBIX 3aKOHOB, X TEXHUUYECKUX MPUMEHEHHI.

JlaGopaTtopHoe 00OpyJIOBaHUE [UJIi YUYEHUYECKUX MPaKTUUYECKUX pabdoT
dbopmMupyeTcst B BUAE€ TEMAaTUYECKHX KOMIUIEKTOB M OOecreurBaeTcsl B pacuére
OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TemaTuyeckue KOMIUIEKTbI
7a00paTOpHOrO OO0OPYIOBAaHMS JIODKHBI OBITh MOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(PPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ HU(DPOBBIX J1a00OpaTOPUH.

OCHOBHBIMM LIETSIMU U3Y4YEHHS (PU3UKHU B 00IIEM 00pa30BAHUU SIBIISIFOTCS:

e (QopmMupoBaHue HHTEpeca M CTpeMJIEHHUS OOyYarouuxcsi K HAayYHOMY
M3YYEHUIO TMPUPOJIbI, PA3BUTHE HMX HHTEIJIEKTYaJIbHBIX U TBOPYECKUX
CHOCOOHOCTEH;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHUE
MCCJIE0BATEIBCKOTO OTHOIIECHUS K OKPYXAIOIIUM SIBJICHUSM;

e (hopMHpOBaHNME HAYYHOT'O MHPOBO33PEHHSI KaK pe3yabTaTa H3yueHHUsI OCHOB
CTpOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBaHME€ YMEHUW OOBSCHATH SBICHUS C HCIOJIb30BAaHHEM
(¢U3NYEeCKUX 3HAHUN U HAYYHBIX JIOKA3aTEIbCTB;

e (opMUpOBaHHE TPEACTABICHUNA O oMU (U3UKHU ISl Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH.

JlocTimkeHne 3THX Leneld o0ecreynBaeTCsl pelieHHeM CIeAyIONINX 3aj1ad B

nporecce U3ydeHus Kypca (U3MKHU Ha YPOBHE CPEAHETO 00I1Iero 0opa3oBaHus:

e TpUOOpETEHUE CUCTEMBI 3HAaHUH 00 00X (HU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHUKY, MOJICKYJISIpHYIO (U3HKY,
ANEKTPOJNHAMUKY, KBAHTOBYIO (PM3UKY U AJIEMEHTHI aCTPOPHU3UKH;

e (QopmupoBaHue yYMEHUW TPUMEHSITH TEOPETUUYECKUE 3HAHUS  JJIA
oObsicCHeHUST (PU3WYECKUX SIBICHUH B TNPHUPOAEC U JUIS TNPUHATUA
IIPAKTUYECKUX PELICHUU B IIOBCEIHEBHOM KU3HU;



e OCBOEHHE CIOCOOOB pELICHUS pa3IMYHbIX 33Ja4 C SBHO 3a/IaHHOM
¢u3nYecKoil MOJIENbI0, 3a/ad, MOJPa3yMEBAIOIINX CAMOCTOATEIHHOE
co3anue GU3NIECKON MO, aICKBATHON YCIOBHSAM 3a/1a4H;

e TOHWMaHHE (U3NYECKUX OCHOB W MPHUHIUIOB JCUCTBUS TEXHUYCCKUX
YCTPOWCTB M TEXHOJOTUYECKUX TMPOIIECCOB, UX BIHSHUS Ha OKPY)KAFOIIYIO
cpeny;

e OBJIAJICHUE METOJAaMH CAMOCTOSTEIHHOTO TJIAaHUPOBAHUS W TPOBEICHHUSI
(GU3NYECKUX SKCIIEPUMEHTOB, aHAIW3a W HWHTEPIpETaluu HH(POpPMAIIHH,
OTIpeIeTICHUS TOCTOBEPHOCTH TMOJTYYSHHOTO PE3yJIbTaTa;

e CO3/JaHME YCIIOBUH JIs Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOM JEATEIHHOCTH.

Ha wusyuenne ¢usuku (06a30BbIil ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIEro
obOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/EIIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[lpeqmaraempiii B mporpamMmmMe 1o (U3HKE TMEpeueHb Ja0OpaTOPHBIX W
NPaKTHYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYWTENb JAENaeT BHIOOD
NPOBEACHUS JIaDOPATOPHBIX pPAaOOT M OMBITOB C YYETOM WHAWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIuxcsl.



COJEPKAHUE OBYYEHUSA
10 KVIACC

Paznen 1. ®u3nka U MeTOAbI HAYYHOTO MO3HAHMS

®dusuka — Hayka o npupoze. HaydHbie MeTOIbl NO3HAHUS OKPYKAIOILIETO
Mupa. PoJib skcriepuMeHTa U TEOPUH B TPOLIECCE MTO3HAHUS IPUPOIbI. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (GU3MYECKUX SIBICHUA M TpolieccoB. HayuHble THMOTE3bI.
®uznyeckre 3aKOHbl U TEOPUHU. ['paHUIBI MIPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Ponp u Mecto ¢u3uku B (GOpMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MHpPA, B IPAKTUYECKOU AEATEITLHOCTH JIFOJIEH.

Llemoncmpayuu

AHanoroBple U IU(POBBIE H3MEPUTEIIbHBIE MPUOOPHI, KOMIIbIOTEPHBIC
JTATYUKH.

Pasznen 2. MexaHuka

Tema 1. Kunemamuka

Mexannyeckoe ABmkeHne. OTHOCHUTENBHOCTh MEXAHUYECKOI'O JIBMIKECHHSL.
Cuctema orcuéta. TpaekTopusi.

[Tepemerienne, CKOpPOCTh (CpEIHSISI CKOPOCTh, MTHOBEHHass CKOPOCTb) U
YCKOpPEHHE MaTepHadbHOM TOYKH, WX MPOEKIMH Ha OCH CHCTEMbI KOOPIWHAT.
CrnoxeHue rnepeMenieHui U CJI0KeHue CKOPOCTEH.

PaBHOMepHOE W paBHOYCKOpPEHHOE MpsSMOJMHEHHOE nBrkeHue. I'paduku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, IIyTH U MepEeMEIICHUs
MaTepuaJIbHOU TOYKU OT BPEMEHH.

CBoOoHOE MajieHue. Y CKOpeHue CBOOOIHOTO 1A ICHHUS.

KpuBonuneiinoe asmxenue. J[BimkeHne MaTepHaIbHONW TOYKH 10 OKPYKHOCTH
C TIOCTOSIHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAS CKOPOCTD.
[Tepuon u yactora obpatieHust. LleHTpocTpeMUTEILHOE YCKOPEHHE.

TexHuueckue yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: CIUJIOMETD,
JIBIKCHHE CHAPSIOB, IIEMTHbIE U PEMEHHBIC MTepeaun.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTpAIUs KMHEMATUYECKUX XapaKTePUCTUK
JIBUYKEHHUS.

[IpeobpazoBanue TBUKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[lageHue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTRE.

HaOmronenue aBukeHus Tena, OPOIIEHHOTO MO YIJOM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHus: CBOOOTHOTO MaACHHUS.

Hanpasnenue ckopocty ipyu IBUKEHUU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1ab6opamopmsie pabomol

N3ydyeHne HEpaBHOMEPHOTO IBHXKEHHUS C LEIBIO ONPEACIIEHNUS] MTHOBEHHOU
CKOpOCTH.

HccnenoBanne COOTHOLIEHHUS MEXAY NYTAMH, IPONMJACHHBIMU TEJIOM 34
IIOCJICIOBATEIIbHBIE DPaBHBIE IPOMEXYTKM BPEMEHM IPU PABHOYCKOPEHHOM
JIBUKEHUU C HAYaJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3ydyeHne nBUKEHUS 1IapUKa B BA3KOU JKUIKOCTH.

N3yuenue nBuxenus tena, OpomeHHOro ropu30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  [amunes.  IlepBeid  3akoH  HeroToHa.
NuepuuanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunnun cynepro3unuu cuil. Bropoii 3akon HeroToHa 1i1s
MaTepUAIBHON TOUKH. Tpernit 3akoH Hbr0TOHA 11 MaTteprualibHbIX TOYEK.

3akoH BcemupHoro TtiaroreHud. Cuima Tsokectr. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunbl TpeHust (mokos, CKoiabxeHust, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJbXKEHUs U cuiia TpeHus nokosi. Koadduiuent tpenus.
Cuna conpoTUBIICHUS MPH IBUKECHUU TEJA B )KUJKOCTH UJIU Ta3e.

[TocTynarenpHOE U BpalaTebHOE IBHKEHHE a0COIOTHO TBEPIOTO TeA.

MOMEHT CuIlbl OTHOCUTENBHO OCH BpaumieHus. Ilnedo cunbl. YcnoBud
paBHOBeECUSA TBEPAOIO TEa.

TexHu4eckue yCTpOWCTBA M MNPAKTUYECKOE NPUMEHEHHWE: MOIIINITHUKH,
JIBH)KEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBneHue nHepIuy.

CpaBHeHHE Macc B3aUMOICUCTBYIOIIMX TEI.

Bropoii 3akon HerotoHna.

N3smepenue cun.

CrnoxxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Je(OpMAIIUH.

HesecomMocTts. Bec Tenra npu yCKOPEHHOM TTOIbEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBeCHS TBEPAOTO Tea. Buapl paBHOBECUS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuenue aBmxeHus: Opycka 1o HaKJIOHHOW IIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CWII YIPYIOCTH, BO3HUKAIOUIUX B NPYXKUHE U
pe3nHOBOM o0pasle, OT X AepopMarii.

HccnenoBanne yciaoBHMI paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpallCHHU.

Tema 3. 3aKkonwl coxpanenus 6 MexaHuke

Nmnynec MarepuanbHOM TOYKM (T€da), CUCTEMbl MaTepUaIbHBIX TOYEK.
NMiynbC cuiibl M W3MEHEHHE HMITYyJIbCa Ted. 3aKOH COXPAHEHHUs HMITYJIbCA.
PeakTuBHOE NBMKEHUE.

PabGora cuibl. MOIITHOCTE CHJIBI.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHHUHU
KWUHETUYECKON DHEPTHUU.

[loTenunanbHas SHEPIusl. [ToreHunanbHas DHEPTUs yIpyro
nedhopMHUpPOBAHHOM NMpyXUHBL. [loTeHIMaIbHAS SHEPTHs Tela BOJIM3H MOBEPXHOCTH
3eMIIH.

[lorenumanbHble M HENOTEHUMaNbHble  CWibl.  CBsA3b  pabOTHI
HEMOTEHIHAIBHBIX CUJI C U3BMEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJ. 3aKOH
COXpPaHEHUS MEXaHUYECKON YHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHnyecKue yCTpOMCTBAa M NPAKTUYECKOE INPUMEHEHUE: BOJOMET, KONED,
IPYKUHHBIN TUCTOJIET, JBUKECHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaxtuBHOE NBMKEHUE.

[lepexon moTeHIMAIbHON SHEPTUU B KHHETUYECKYIO K 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie padomol

N3yuyenue aOCONIOTHO HEYNPYroro yaapa C IMOMOIIBIO JIBYX OJAMHAKOBBIX
HUTSIHBIX MassTHUKOB.

HccnenoBanue cBA3M pabOTHI CUIIbI C U3BMEHEHHUEM MEXaHUYECKON IHEpruu
T€Ja Ha IPUMEPE PACTIKEHHS PE3UHOBOTO JKI'yTa.

Pazpnen 3. Moaexkysipaasi puznka 4 TepMOANHAMHUKA

Tema 1. Ocrogbl MoNEKyAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJI0KEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUH U UX OMBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenHue. duddysusa. Xapaktep IBUKEHUS WU
B3aMMOJICUCTBUS YaCTUL][ BemlecTBa. MoJenu CTPOEHUS Ta30B, KUIKOCTEU U
TBEPJIBIX TEJI U OOBSICHEHHUE CBOIMCTB BEIIECTBA HA OCHOBE 3TUX Mojeleid. Macca u
pa3Mepsl Mosiekyil. KonnuectBo Bemectna. [loctostnaass ABorajipo.

TennoBoe paBHOBecue. Temreparypa u e€ usMmepenue. lllkana temneparyp
Llenbcus.



Mopnens  upeanbHOoro raza. (OCHOBHOE YpPaBHEHME  MOJIEKYJISPHO-
KUHETUYECKOW TEOpUM HJACAIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak mepa
CpeaHEN KWHETHMYECKOM SHEPruM TEIUIOBOTO JABWKEHHs dvactull raza. [llkama
temneparyp KenpBuHa. I'azoBbie 3akoHbI. YpaBHeHHe Menzaeneesa—Kitanenpona.
3akoH /lanbToHa. M30mponeccsl B UAEATbHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BenlecTBa. ['paduueckoe mpencraBieHUe H30MPOLIECCOB: H30TEpMa, M30X0Pa,
n3o0apa.

TexHuueckue yCTPOMCTBA W TNPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BemiecTBa, ¢doTorpaduu
MOJIEKYJI OPTaHUYECKUX COSTUHEHUM.

OnpiThl 0 AUGPGY3Un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKEHUS.

Mopens onbita IlTepHa.

OnbITHI, JTIOKa3bIBAIOIIUE CYILIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aNMOICHCTBHSL.

Mojens, WILTIOCTpUpPYIOLIAsk IPUPOY AABICHUS ra3a Ha CTEHKH COCY/A.

OnbIThl, WUIIOCTPUPYIOIIUME YpPaBHEHUE COCTOSHUS UJCAIBHOrO rasa,
W30IPOLIECCHI.

Yuenuueckuii oxcnepumenm, 1abopamopnsie pabomuol

OrnpeneneHue Macchl BO3JyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHUM
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXY MapaMETPAMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnogbl mepmoounamuku

TepMoauHaMuueckass cuCTeMa. BHYTpeHHS DHEPIrus TEPMOIMHAMUYECKOU
CUCTEMBI U ciocoObl €€ n3MeHeHusi. KonumuecTBo TemioTel U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJEAJIbHOrO  raza. Buuael  Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIIMS, U3IyUYCeHHE. Y IeJbHAasl TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEMIoNepeaye.

[Tonsitue 00 amamabatHom mporecce. llepBbiii 3aKOH TEPMOJIMHAMHUKH.
[IpumeHnenne mepBOro 3aKOHAa TEPMOJIMHAMUKHU K H3omporeccam. ['paduueckas
UHTEpIpeTaIys paboThl rasa.

Bropoii 3akon tepMmoamHamuku. HeoOpaTuMocTh MPOIIECCOB B MPHUPOJIE.

TernoBble  mamwHbl.  [IpyHUOMOBI ~ AEHCTBUS  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanus SHEpPruM B TEIUIOBBIX MamuHax. KoaddulUeHT Mmoiae3H0ro
nevictBus TeroBodt MammHbl. [lukn KapHo u ero kodpduIMEeHT mOJIE3HOTO
JEHCTBUS. DKOJIOTUYECKHE MPOOIEMbI TETUIOIHEPTETUKH.



TexHudyeckue YCTPONCTBA M MPAKTUYECKOE MPUMEHEHHWE: JIBUTaTEllb
BHYTPEHHETO CTOpaHMsl, ObITOBOM XOJOAUIBLHUK, KOHJAUIIMOHED.

Llemoncmpayuu

N3meHenne BHYTpEHHEH HSHEpPrud Tejla MPU COBEPIICHUH PAOOTHI: BHUIET
npoOku u3 OyTBUIKM MOJ JEHCTBHEM CKaToro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe myTEM TpeHus (BUIC0AEeMOHCTpAIus).

N3menenune BHyTpeHHEH 3Hepruu (TeMnepaTyphbl) Teja MpH TeIulonepeaaye.

OnbIT 0 aAadaTHOMY pacIIMPEHUIO BO3AyXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Mopenu napoBoit TypOUHBI, IBUTATENIsI BHYTPEHHETO CTrOpaHusi, pEaKTUBHOTO
JBUTATEIIS.

Yuenuueckuii axcnepumenm, 1abopamopmsie pabomol

N3MepeHnue ynenbHON TEIIOEMKOCTH.

Tema 3. Azpezammuvie cocmoanusn eeujecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHjeHcarus. Mcmnapenue u kurneHue. AOCOTIOTHAS U
OTHOCUTENbHAsl BIAXHOCTh BO3ayXa. HacelieHHbIM mnap. YaenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmnueckue u aMoppHbie Teaa. AHM30TPOIUS CBOICTB
kpuctamioB. Kugkue kpuctamibl. CoBpeMeHHble Marepuaibl. [lmaBneHue wu
KpUCTain3alus. Y aefabHas Tersora miasieHus. Cyonumanus.

YpaBHeHuUE TEMI0BOro OanaHca.

TexHuueckue yCTpOMCTBa M MPAKTUYECKOE NPHUMEHEHHUE: TUTPOMETp U
ICUXPOMETP, KAJTOPUMETP, TEXHOJOTUHU MOIYYEHHUS] COBPEMEHHBIX MATEpPUAJIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Llemoncmpayuu

CBoONCTBa HACBILICHHBIX NTAPOB.

Kunenue npu nOHM>KEHHOM JIaBJIICHUHU.

CnocoObl U3MEpPEeHUS BIAXKHOCTH.

Habmroienue HarpeBaHus U IIIABJICHUS KPUCTAITTMYECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

N3mepenne 0OTHOCUTENIBHOM BIaKHOCTH BO31yXa.

Pa3znen 4. JinekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
DJeKTpu3anus Tel. JNEKTPUIECKUi 3apsal. J[Ba BUaa 3JIEKTPUYECKUX 3apsi/iOB.
[IpoBOoAHMKM,  OUANEKTPUKHM W MOJYNPOBOJHUKH. 3aKOH  COXPaHEHUs
AIEKTPUYECKOTO 3apsija.
B3anmonerictBue 3apsanoB. 3akoH Kynona. ToueuHbli 25I€KTpUUECKU 3apsl.
Onektpuueckoe rmone. Hanpsoxk€HHOCTh  dnekTpuueckoro mnoisd. [IpuHomn



CYyHEPHO3ULIUN AIEKTPUUYECKUX MOoJeH. JIMHUM HanpsHKEHHOCTH SJIEKTPUUECKOTO
OJISI.

Pabota cui anextpocratudeckoro nois. [lorennuan. Pa3HocTs noTeHInanos.
[IpoBOAHMKN W JOUBJIEKTPUKUA B BJEKTPOCTATHUECKOM Toiie. Jlurnexkrpuueckas
IIPOHHIIAEMOCTb.

DnekTpo€MKOCTh. KoHieHcaTop. DIEeKTpOEMKOCTh IIOCKOTO KOHAEHCATOPA.
DHeprus 3apsSKEHHOI0 KOHJIEHCATOPA.

TexHuueckue yCTpOHCTBA M MPAKTUUYECKOE MPUMEHEHHE: DJICKTPOCKOII,
ANEKTPOMETpP, DJEKTPOCTaTHYECKas 3allliTa, 3a3eMJICHHE DJIEKTPONpPUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN annapar, CTPyUHbIN IPUHTED.

Llemoncmpayuu

Y CTpOUCTBO U IPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3aumonelicTBrue HadIeKTPU30BAHHBIX TEJ.

DIJIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHHUKH B JIEKTPOCTATUUECKOM TI0JIE.

DJIEKTPOCTATHYECKAS 3alUTa.

JIUPAEKTPUKH B DJIEKTPOCTATHUECKOM MOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcatopa OT  IUIOLIAAH
MJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKONU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii oxcnepumenm, 1abopamopnsie pabomuol

N3mepenne 31eKTpOEMKOCTH KOHEHCATOPA.

Tema 2. Ilocmoannstii 3nexkmpuyeckuit mok. Toxu é paznuunsix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBHUSL CYIIECTBOBAHMS JJIEKTPUUECKOTO TOKAa.
Uctounuku toka. Cuna Toka. [TocTosTHHBIN TOK.

Hanpsixenue. 3akon Oma a1 yyacTka 1enH.

DJIEKTPUYECKOE COMPOTUBJICHUE. YJIEIbHOE COIMPOTHUBICHUE BELIECTBA.
[TocnenoBaTenbHOE, MapaiiebHOE, CMENIAHHOE COETMHEHHE TPOBOHUKOB.

Pabora osnektpmueckoro Toka. 3akoH JDxoyms—Jlenma.  MomHOCTh
AIEKTPUUYECKOTO TOKA.

DIEKTPOJBWKYIIAsA CUJIa U BHYTPEHHEE CONPOTUBIICHHE MCTOYHUKA TOKA.
3akon Oma AJ14 OJIHOM (3aMKHYTOM) 3neKkTpudeckoi 1ienu. KopoTkoe 3aMbIKaHHeE.

DJIEKTpOHHAs ~ MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTh
CONPOTUBJICHUSI METAJIJIOB OT TemMmepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBOAHUKH. CobcTBeHHast U MIpUMECHAs MIPOBOJIUMOCTh
noJIynpoBOoAHUKOB. CBolicTBa p—N-niepexoia. [lomynpoBoagHIUKOBEIE TPUOOPHI.

DNEKTpUYECKUI TOK B pacTBOpax M  paciulaBaX  3JIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS TUCCOLMAUS. DIIEKTPOJIH3.



DnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBI U HECAMOCTOSITENbHBIN
pa3psan. Monuus. [Liazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEPMETD,
BOJILTMETP, pPEOCTaT, HCTOYHUKHU TOKA, ODJIEKTPOHArpeBaTelIbHbIE IMPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JAHO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOHUKOBBIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh CONPOTUBJIEHUS LWIWHAPUYECKUX MPOBOJHUKOB OT JJIUHBIL,
IJIOIIA/IN MTONIEPEYHOTO CEUYEHHS U MaTepuaa.

CMeliaHHOe COeTMHEHNE MPOBOIHUKOB.

[Ipsimoe wu3MepeHHe dBIeKTpoJBMXKYIIEH cuibl. KopoTkoe 3amblkaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHET0 CONPOTUBIICHUS.

3aBUCUMOCTb CONIPOTUBIIEHUSI METAJJIOB OT TEMIEPATYPBHI.

[TpOBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoui pa3psia ¥ IpOBOAUMOCTD BO3AyXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3ydeHne cMEemanHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 37eKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6monenne snekTponmsa.

MexnpeameTHble CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 10 knacce ocymiecTBisercs C
YU4ETOM COAEPKATENbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTEeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYYHOIO
NO3HAHMS: SIBJICHHE, HaydHbIN (akT, rUmores3a, (Qunueckas BeIMYMHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCIIEPUMEHT, MOJEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelnieHHe CHUCTEMbl ypaBHEHUH, JuHeHas QyHKIus,
napabosna, rurnepoosa, uX TpapuKu U CBONCTBA, TPUTOHOMETPUYECKUE (PYHKITUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonoeusa: mexanuueckoe JBWKEHHUE B JKMBOW mpupoje, auddysus, ocmoc,
TETIO00OMEH KUBBIX OPraHU3MOB (BUABI TEIUIONEPEIauyH, TEIJIOBOE PaBHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAsI MAcca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEII, )KUIKOCTEN U Ia30B,



ANIEKTPUUECKHE  CBOWCTBA  META/IOB,  DJIEKTPOJIMTUYECKAs  JTUCCOIMAIUS,
raJibBaHHKa.

l'eoepaghus: B1axXHOCTh BO3/yXa, BETPhI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C MCIOIH30BAHMEM MEXaHU3MOB,
yu4€T TpeHHs] B TEXHUKE, MOJIUIMITHUKYA, HUCIOJIb30BAaHUE 3aKOHA COXpaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JAPYTHE€), JBUraTeb BHYTPEHHETO
cropanusi, naponasi TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIYYEHHUsS] COBPEMEHHBIX MAaTEpHaioB, B TOM YHCIE€ HAHOMATEpUAIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHUE 3JIEKTPONpUOOpOB,
KCEpOKC, CTpYHHBIH IPUHTED, AJIEKTpOHArpeBaTelIbHbIE npuOopHI,
AJIEKTPOOCBETUTEIbHBIC MMPUOOPHI, FaThbBaAHHUKA.

11 KIIACC

Pa3znen 4. JinekTpoauHaMuKa

Tema 3. Mazuummnoe none. InNeKmpoOMazZHUMHAA UHOYKYUSA

[TocTosiHHBIE MarHUThL. B3anmonelicTBUE MOCTOSIHHBIX MAarHUTOB. MaruHutHoe
nosie. Bektop MarHuTHOM MHAYKUWHA. [I[pHHIIMI CynepHO3ULIMA MAarHUTHBIX MOJIEH.
JIluHnM MarHuTHOM WHAYKIMHM. KapTMHa NMHWUNA MarHUTHOM HWHIAYKUWAH IOJS
NIOCTOSIHHBIX MarHUTOB.

MaruutHOE 1OJ€ TPOBOJHHMKA C TOKOM. KapTWHa 1nWMHHW WHAYKIUA
MAarHuTHOI'O MOJIA JUIMHHOTO IPSMOI0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHMKA, KAaTyIIKK ¢ TOKOM. OnbIT Opcrena. Bzanmonencreue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOyJb U HallpaBJICHHUE.

Cuna JlopeHua, €€ MOAy/b U HalpaBieHue. J[BIKEeHUE 3apsSyKEHHON YacTHIIbI
B OJJHOPOJHOM MarHuTHOM mose. Pabota cunbl Jlopenna.

SIBneHne DJIEKTPOMAarHUTHOM HMHAYKIMH. [lOTOK BEKTOpa MarHUTHOM
UHAYKIUU. OJEKTPOJABHKYIIAs CWIa MHAYKIHH. 3aKOH 3JIEKTPOMATHUTHOMN
nnaykuuu Gapanest.

BuxpeBoe nsnekTpuueckoe mosie. DIEKTPOJABWKYIIAs CUla WHIYKIHU B
IIPOBOJIHMKE, JBHKYLIEMCS MOCTYIATEIbHO B OJTHOPOIHOM MArHUTHOM IOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh.  fIBIEGHME CAMOMHIYKUHMH. OJEKTPOIABMXKYINAs CHIIA
CaMOMHIYKIUH.

OHeprusi MarHUTHOTO TOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE MPUMEHEHHE: IIOCTOSHHbBIC
MarHuThbl, JJIEKTPOMArHUThI, OJJIEKTPOABUIATEb, YCKOPUTEIU DJIEMEHTapHBIX
4aCTUL, MHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE JIEKTPOHHOTO IMyYKa MAarHUTHBIM MOJIEM.

JIMHUYM MHIYKIIUA MarHATHOTO TOJIS.

B3aumopelicTBre 1BYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PIEKTPOMArHUTHON MHIYKIIUH.

[IpaBuno Jlenua.

3aBHUCUMOCTD JJICKTPOABMKYILEH CHIJIbI MHAYKIUH OT CKOPOCTH U3MEHEHHUS
MarHUTHOT'O ITOTOKa.

SIBrieHME CaMOMHIYKIUU.

Yuenuuecxuii axcnepumenm, 1abopamopuule pabomuol

N3ydyeHrne MarHuTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1€MCTBUS TOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMAarHUTHON MHIYKIWH.

Paznen 5. KosieOanus u BOJHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KONeOanus

KonebarenprHass  cucrtema. CBOOOIHBIE  MEXaHUYECKHE  KOJICOAHHUS.
IMapmonnyeckue konebanus. [lepmoa, vacrora, ammuutyga u (asza KosieOaHUU.
[IpyxuHHBIM MadATHUK. MareMaTH4eCKUd MASTHUK. Y pPaBHEHHE TAPMOHHUYECKHUX
kosebanuii. [IpeBpaienre sHeprun Mpy rapMOHUYECKUX KOJIeOaHUsIX.

Koneb6arenbupiit  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJCAIbHOM KOJEOAaTebHOM KOHTYpE. AHANOTUS MEXKIy MEXaHMYEeCKUMH U
ANIEKTPOMAarHUTHBIMU  KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH coXpaHEHUS
SHEPTUU B UJCATBHOM KO0JIeOaTeIbHOM KOHTYE.

[IpeacraBienue o 3aryxaroumx KoyieOaHUsAX. BbIHYX/IeHHbIE MEXaHUYECKUE
kosnebanusi. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMArHUTHBIE KOJeOaHuUs.

ITepemennbiii  TOk. CUHYCOWJANBbHBIN TMEPEMEHHBI TOK. MOIIHOCTD
MEPEMEHHOI0 TOKA. AMIUIMTYAHOE M JACHCTBYIOIIEE 3HAUYEHUE CUJIBI TOKA W
HaIPSHKEHUS.

Tpauchopmarop. IlpousBoacTBo, mepeaadya U NoTpedICHUE IIECKTPUUSCKOM
SHEPrUM. IJKOJOTUYECKUE PUCKU MPHU MPOU3BOJICTBE 3JEKTpo3HEepruu. KynpTypa
MCTIOJIb30BAHUSA JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHnu4yeckue yCTpONUCTBA W NPAKTUYECKOE MPUMEHECHHUE: DIICKTPUUECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, JIMHUM JJIEKTPOIIepeaay.

Llemoncmpayuu

UccnenoBanne mapaMeTpoB Ko0JI€OATEIbHOW CUCTEMBbI (MPYKUHHBIA HIIH
MaTEeMaTUYEeCKUM MasiTHUK).



HabGmronenue 3aTyxaromux KoieOaHuu.

HccnenoBanne CBOMCTB BBIHYK/ICHHBIX KOJICOAHMIA.

Hab6mronenue pe3onanca.

CB0OO/IHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSKEHUSI OT BPEMEHM) ISl
ANIEKTPOMArHUTHBIX KOJICOAHUIA.

PezoHanc mnpu mOCHENOBATENIBHOM COEAUHEHWHM PE3UCTOPa, KATYLIKH
WHIYKTHUBHOCTH M KOHJIEHCATOPA.

Mogenb TMHUY 3JIEKTPOIIEPEAAYH.

Yuenuueckuii axcnepumenm, 1abopamopmsie pabomol

WccnenoBanre 3aBUCMMOCTU MEpUOJa MajbIX KoJieOaHUI rpy3a HA HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccenenoBanne epeMEHHOr0 TOKa B LIEMH U3 MOCIIEI0BATEIBHO COETMHEHHBIX
KOHJIEHCATOpPa, KaTYLIKH U pE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHuUMHble G0HbL

MexaHnueckrue BOJHBI, yCIOBHS pacnpoctpaneHus. llepuon. Cxopoctb
pacnpocTpaHeHruss W JUIMHA BOJIHBL. [lomepedHble W MPOAOJBHBIE BOJIHBL.
WNuTtepdpepenius u auppakuus MEXaHUUECKUX BOJIH.

3Byk. Ckopocth 3Byka. ['pomkocth 3Byka. Bbeicotra ToHa. TemOp 3Byka.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS U3JIyUYEHUS 3JEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anextpomarautHor BosiHE. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MPEOMIICHHE, MOJspU3anus, Tudpakius,
uHTeppepenuus. CKopocTb 3JIEKTPOMATHUTHBIX BOJIH.

[lkaya 371€KTPOMarHUTHBIX BOJH. [IpuMeHEeHHEe 3IIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[TpuHLIMTBI paguoCBsI3U U TeneBuaeHu. Paguonokanus.

DNIEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYKAIOLIEH CpeIbl.

TexHuueckue yCTpONCTBA M MNPAKTHUYECKOE NPUMEHEHHUE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JAMArHOCTHKAa B TEXHUKE W MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pazoBanue U PacIPOCTPAHCHHUE TMTOTIEPEYHBIX U MPOTOTHHBIX BOJIH.

KoneGmromeecs Teno Kak HCTOUYHUK 3BYyKa.

HaGmronenne orpakeHus U MPEeTOMIICHHS] MEXaHUYECKHUX BOJTH.

Hab6mronenue unrepdepeniuu u mudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBA3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C AMIUIUTYAOW U
4acTOTOM KoJieOaHUH.



HccnenoBanne CBOKWCTB 2JIEKTPOMATHUTHBIX BOJIH: OTPa)KECHUE, IIPEITOMIIEHHUE,
noJispu3anys, nudpakius, uHTepdepeHus.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. lIpsiMonnHENHOE pacnpocTpaHEHHE CBETa B
ogHOpoaHOU cpeae. JIyu cBera. ToyeUHbIM UICTOYHUK CBETA.

Otpaxkenue cBera. 3akoHbI OTpakeHus cBera. [locTpoeHue M3o0pakeHu B
IIJIOCKOM 3€pKaJe.

[Ipenominenue cBera. 3aKOHBI MPETOMIICHHS cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbId yroa MNOJHOIO
BHYTPEHHETO OTPAXKEHHSI.

HMucniepcust ceeta. CroxxHbIN cocTaB Oenoro ceera. L[BeT.

Coluparomue u paccenBaroiue JuH3bl. ToHKas TnH3a. DOKYyCHOE pacCTOSTHUE
U OoNTHYECKas cuia TOHKOW JuH3bl. [locTpoeHune m3oOpaxeHuid B COOMPAIOMINX U
paccenBaroMX JUH3ax. POpMysia TOHKOU JIMH3BI. Y BEIIMYEHUE, JABAEMOE JIMH30M.

[Ipenenbl TPpUMEHUMOCTH T€OMETPUIECKON OTITUKH.

BonnoBast ontuka. Wutepdepenuus ceta. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMOACHUST MaKCUMYMOB U MHHUMYMOB B HHTEp(PEpPEHIIMOHHON
KapTUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakus cBera. JudpakiuoHHas pem€rka. YCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MAaJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHu4eckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(paKMOHHAS pEIIETKA, MOJSIPOU/I.

Jlemoncmpayuu

[IpsmonuHENHOE pPACHpPOCTPAHEHUE, OTPAXKEHUE U IPEIOMIICHUE CBETA.
Ontuueckue npudopsl.

[TonmHOE BHYTpEeHHEE OTpakeHne. Moiesib CBETOBOIA.

HccnenoBanne cBOWCTB N300paKeHUH B JIMH3AX.

Moienmn MUKpPOCKOIIA, TEIIECKOIIA.

Hab6monenne uarepdepeHIuuy ceera.

Hab6mronenune nudpaxiuu ceera.

Habmronenne nucrnepcuu cBera.

[Tomyyenue cnekTpa ¢ TOMOUIBIO TPU3MBI.

[Tonydenne criekTpa ¢ MOMOIIBIO TUPPAKITMOHHON PEHIETKH.

Hab6mronenne nonsipuzanuu cBera.

Vyenuueckuii sxcnepumenm, 1a6opamoptule pabomol

N3mepenne nokaszaTesst NpeJoMIICHHS CTEKIIA.



HccnenoBanne cBOMCTB N300pakeHUH B JIMH3AX.
Habmronenne nucnepcuu cBera.

Pa3nen 6. OcHOBBI cCleMAJILHOM TEOPUH OTHOCUTEIbHOCTH

['pannIBI NPUMEHUMMOCTH KJIACCUYECKOM MexaHUKH. [locTynaTsl cienuanbHON
TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETAa B BaKyyMe,
MPUHIIUAIN OTHOCUTEILHOCTU DUHINTEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHU M COKpAIlCHHUE
JUIVHBI.

DHeprus U UMITYJIbC PEASITUBUCTCKON YaCTHILIBI.

CBs13b Macchl C 3HEPIUEW U UMIYJbCOM PEISATUBUCTCKONW YaCTHULIBI. DHEPTHs
IIOKOSI.

Pa3znen 7. KBantoBas puszunka
Tema 1. Dnemenmul K6anmo6oN ONMUKU
®oronsl. Popmyna [Inanka cBsi3u s3HEeprun GOTOHA C €ro YaCTOTOW. DHEPrus
U UMIYJbC (POTOHA.
OtkpeiTue u ucciaegopanue gporoddpdexra. OnbiThl A. I'. CtoneroBa. 3akoHbI

dotorddekra. YpaBHenue OiHiuTeriHa mist pororddexra. «KpacHas rpanuiia
dboTorddekra.

Hasnenue ceera. Onbitol I1. H. JIeOGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue ycTpoilcTBa M MNPAKTHUECKOE NPUMEHEHHE: (POTOIIEMEHT,
dboToaTUUK, COJIHEUHAs OaTapesi, CBETOAUOI.

Llemoncmpayuu

®oTo3((hexT Ha yCTaHOBKE C IIMTHKOBOW TJIACTUHOM.

HccnenoBanne 3akoHOB BHeNIHEro ¢hoTodddekra.

Ceeroauo.

Conuneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[lmanerapnas mogens aroma. Iloctynater bopa. U3nyduenue u mnornomieHue
¢GbOTOHOB TpU mepexoae aToMa C OIJHOTO YPOBHS SHEPTUU Ha Apyroil. Bumbl
criekTpoB. CHEKTp YpOBHEN 3HEPrUU aTOMa BOJIOPO/IA.

Bonnossie cBoiictBa yactuil. Bosubl ae bpoinsa. KoprnyckylisipHO-BOJIHOBOU
Ty alii3M.

CHOHTaHHOE U BBIHYK/IEHHOE U3JTyUYEHUE.

TexHU4ecKue yCTpOMCTBA U NPAKTUYECKOE IMPUMEHEHHUE: CIEKTPalIbHbIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopens onbita Pesepdopra.
Onpenenenue NIMHBI BOJIHBI JIA3€pa.
HabmroieHue nuHeiuaThiX CIEKTPOB U3IyUYSHUSI.
Jla3zep.
Yuenuueckuii sxcnepumenm, rabopamopnvie pabomol
Hao0mronenue nuHeyaToro CriekTpa.
Tema 3. Amomnuoe adpo
OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopaa 1o onpeeneHnto coctaBa paioaKTUBHOTO
mznydenus.  CpoiictBa  anmba-, Oera-, TraMMa-uziaydyeHus.  BrausHue
PaauOaKTUBHOCTH HA KUBbIE OPTaHU3MBI.
OtkpeiTHE TIpoTOHAa M HeWTpoHa. HykionHas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe unciio sapa. M30Tomnsl.
Anb(da-pacnaa. DNEKTPOHHBIM UM TO3UTPOHHBIN OeTa-pacnan. [amma-
U3JIy4eHUE. 3aKOH PaAUOAKTUBHOTO pacnaja.
DHeprus CBA3U HYKJIOHOB B siipe. SaepHbie cuibl. Jlepekt Macchl siapa.
SnepHble peakuuu. JleneHue U CUHTES sep.
Anepusiit peakrop. TepmosiaepHsiii cunTe3. [IpobieMbl U MEPCHIEKTUBEI
AIEPHON SHEPrETUKH. DKOJOTHUECKUE ACTIEKThI SAEPHON SJHEPTETUKH.
DneMeHTapHble YacTULbl. OTKPBITHE MO3UTPOHA.
Mertobl HAOMIOAEHUS U PETUCTPALIUU IIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIE B3aUMOAECUCTBUS. ENMMHCTBO (PM3HUECKONM KAPTUHBI MHpA.
TexHnyeckue ycTpoucTBa M NPAKTHYECKOE NMTPUMEHEHHUE: JO3UMETP, Kamepa
BuiibcoHa, siaepHbIi peakTop, aroMHas boMoa.
Llemoncmpayuu
CU€T4urK MOHU3UPYIOIIHNX YaCTHULI.
Yuenuueckuii sxcnepumenm, nabopamoprvie padomol
UccnenoBanne TpekoB yacTuil (110 TOTOBEIM (hoTOTpadusim).

Pa3znen 8. DyieMeHTbI ACTPOHOMMHU U ACTPOPUZUKHU

Otansl pazBuTHs acTpoHOMuUU. [IpuknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
ACTPOHOMHUM.

Bun 3Bé3anoro nHeb6a. Co3Be3ausi, sipKue 3BE3NBI, IUIAHETHI, UX BHIUMOE
JBH>KECHUE.

ConHeunas cucrema.

Connue. Connewynass akTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE3N.
3BE3/BI, UX OCHOBHBIE XapAKTEPUCTUKHU. JlMarpamMma «CIEKTpalbHBIM Kilacc —
CBETHUMOCTB». 3BE3MBI TJIABHOW IIOCJIENOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTB» Il 3BE3J TJIABHOM NOCIIEAOBATENBHOCTU. BHYTpEeHHEe CTpoeHHE



3B€311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKIAECHUU U 3BOMonMM CoJiHIA U
3BE3]1. DTaIbl )KU3HU 3BE3.

Muieunsiii Ilyte — Hama Tamaktuka. Ilonoxxenue u nBuxenue CojiHia B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBasapbl. UEpHbBIE IBIPBI B sIpax
rajgaKTUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pasoeranue rajgakTuk.
Teopust bonbioro B3peiBa. PEMKTOBOE U3TydEeHUE.

Macmra0Has ctpykTypa Beenennoii. MetaranakTuka.

Hepeménnsie nmpoOiaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnrooenus

HaGmionenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJb30BAHUEM KOMIBIOTEPHBIX
NPWIOKEHUH I ONpeNeNeHuUs MOJI0XKEHUsI HEOECHBIX 0OBbEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEPHOTO MOMYIIAPUS U IPKUAE 3BE3MBL.

Hab6monenus B reneckon Jlynsl, miuanet, Maeunoro [lyTu.

Oo6o01maroiee NOBTOPeHUe

Ponb ¢usuku u acTpoOHOMHUM B HKOHOMHUYECKOM, TEXHOJOTHUECKOMH,
COLIMAJIBHOM U 3TUYECKOU chepax AesTeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKHU U
ACTPOHOMHUH B COBPEMEHHOW HAay4yHOU KapTWHE MUPA, POJb (PU3NYECKON TEOPHUH B
(dbopMUpoBaHUU MpeACTaBICHUIN 0 (PU3NUECKON KapTUHE MHUPA, MECTO (PU3NUYECKON
KapTUHBl MHUpa B OOIIEM psAJly COBPEMEHHBIX  €CTECTBEHHO-HAaYy4YHBIX
MPEJCTABJICHUN O PUPO/IE.

Me:knpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 0a3oBoro ypoBHA B 11 kimacce ocyuliecTBisieTcs C
Y4ETOM COJEPKATEIBHBIX MEXKIPEAMETHBIX CBA3CH C KypcaMH MATE€MAaTUKH,
Omonornu, XUMHUH, reorpadun U TEXHOJIOTHH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3yYEHUEM METOJOB HAYYHOTO
MO3HAHUSA: SBJICHUE, HAy4HBIH (akT, rumnore3a, (U3MYECcKas BEIMYMHA, 3aKOH,
Teopusi, HAOMIOACHNE, SKCTIEPUMEHT, MOJCIMPOBAHNE, MOJICNb, U3MEPEHHE.

Mamemamuka: pelleHWE CHCTEMBl YpPAaBHEHUM, TPUTOHOMETPHUUYECKHE
(GYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXJECTBO, BEKTOPBl M MX IMPOCKIHH HAa OCH KOOPIMHAT, CIIO)KEHUE BEKTOPOB,
IIPOU3BOJIHBIE JJIEMEHTAPHBIX (DYHKIHM, TPU3HAKK TOJOOHS TPEYrOJbHUKOB,
oTpeJieieHUe TUIOMIAIN TIIOCKUX GUTYp U 00BEMA Tell.

buonocus: »nextpuueckue SBICHUS B KUBOW MpuUpoje, KojedaTrenbHbIe
JBW)KEHUSI B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOM MPUPOJIE, ICUCTBUE
paJnanuy Ha )KUBbIE OPraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJI, KPUCTALUIMYECKAS CTPYKTYpa TBEPIABIX
TEJ, MEXaHU3MbI 00pa30BaHUS KPUCTAIUTMYECKON PEIIETKH, CTIEKTPATIbHBIN aHATH3.



l'eocpaghua: wmarHUTHBIE TIONIOCA 3€MJIM, 3aJIEKU MarHUTHBIX Py,
dboTochEMKA 3eMHOM MMOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPICEHUIA.

Texnonoeus: IJHWHUM DHIEKTPONEPENAd, TEHEPAaTop NEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAA I[€4Yb, pajap, pPaauONpUEMHUK, TEJIEBHU30D,
anteHHa, tenedoH, CBYU-meub, MpOEKIIMOHHBIA ammapar, BOJOKOHHAsl OMNTHKA,
coJIHeuHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenue yuebHOro mnpeamera «@Pu3nka» Ha ypOBHE CPEIHETO OOIIETro
oOpa3oBaHus (0a30BbIi YPOBEHb) JOJKHO OOECHEUUTh JOCTHXKEHUE CIEAYIOIINUX
JUYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB.

JINYHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOTO npeaMmeTa «Dusukay JOJKHbBI
OTpaXaThb TOTOBHOCTh M CIHOCOOHOCTh OOYYarolmMXCsl PYKOBOJICTBOBATHCA
chopMUpPOBAaHHOW BHYTPEHHEW MO3UIIUEH JIMUHOCTHU, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOIIHMX
TPaAUIIMOHHBIM ILIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
ONBITA U OMNbITA ACSITEIBHOCTH B MPOILECCE PEATU3ALUNA OCHOBHBIX HAMPABICHHUMN
BOCIIUTATEIILHOM J€SATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIIMTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UITUU 00YJAFOIIETOCs KaK AKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAWIMOHHBIX  OOIECUYEIIOBEYECKUX  T'YMAaHHCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX T'PAXKIAAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pPa30BaTEILHON OPraHU3aIlny;

YMEHHE B3aUMOJICMCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U HAa3HAYCHUEM;

FOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOU JIESITENBHOCTH;

2) NaTPHOTHYECKOTO BOCTIUTAHHUSI:

c(hOpMHUPOBAHHOCTh POCCUMCKOM Ipak JaHCKOW UIACHTUIHOCTH, TATPHOTU3MA;

LICHHOCTHOE OTHOLIEHHE K TIOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIUTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSACh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B
NEATEIbHOCTH YUEHOTO;

OCO3HaHUE JTUYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMUHUBOIO OYIyIIErO;

4) 3CTeTHYECKOT0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOUIEHNE K MUPY, BKIIFOUAs] SCTETUKY HAYYHOTO TBOPYECTBA,
npucymero Gpu3n4ecKon HayKe;

5) Tpy10BOT0 BOCTIMTAHHUS:



UHTEPEC K pa3uuHbIM cdepam npodhecCUOHATBHOW NIEeATeIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOU, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oynyien mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30oBaHUIO U caMOOOpPa30BaHUIO B 00JACTH
(bu3HMKY HA TPOTSKEHUU BCEU KU3HH,

6) 3K0JIOrM4eCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYPhl, OCO3HAHHE TJI00AIBHOTO
XapakTepa SKOJOTUYECKUX POoOIIeM;

IJIAHUPOBAHUE U OCYILECTBIEHUE JEHCTBHI B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LIEJIEN YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA;

paclIupeHue OmbITa JEATEIbHOCTH SKOJOTHUYECKOW HAIpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 QU3HUKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAaHHME IIEHHOCTHM HAYYHOM JEATENIbHOCTH, TOTOBHOCTh B MPOLECCE
U3Y4YEeHHS (PU3UKH OCYIIECTBIIATH IPOSKTHYIO U UCCIIEIOBATENbCKYIO ACSITEIbHOCTD
WHJUBUIYaJbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTeIbHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiiCTBUS
Ba3oBble Jjoruueckue a1eMicTBUA:
CaMOCTOSITENIbHO  (OpMYJIMpOBaTh U aKTyalM3UpOBaTh  MpoOiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpEICNATh 1SN ACSITCIBHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
TOCTHKEHUS,
BBISIBIISATH ~ 3aKOHOMEPHOCTH W TPOTHBOPEYHMSI B  PAcCMaTPUBAECMBIX
(U3HYECKUX SBIICHUSX;
pa3pabatbiBaTh IUIaH pPEHICHUs MPOOJEeMbl C YYETOM aHAIM3a UMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepHUaTbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITCIIBHOCTh, OIICHMBATh COOTBETCTBHUE PE3YJIbTATOB
IIEJISIM, OLICHUBATh PUCKH MOCEACTBUI NEATCIbHOCTH;
KOOPJIMHUPOBATH U BBITMIOJHATH pa0OTY B YCIOBHUSAX PEATHHOTO, BUPTYATHLHOTO
¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHUBaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX IPOOIIEM.
Ba3oBble uccieoBaTe/ibCKUe J1eiiCTBUSL:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHSATHUSIMHA U METOJIaMHU
du3nyecKoil HayKu;



BJIaJIETh HaBbIKAMHM Y4€OHO-HUCCIIEI0BATEIbCKON U MPOEKTHON JESITEIbHOCTH
B 0o0nacTu (pU3MKHU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ay (U3NYECKOTO COJCpKaHUS, NPUMEHEHUIO pa3iIMYHbIX
METOJIOB ITO3HAHNS;

BJIaJCTh BHJAMU JCATEIBHOCTH IO IIOJIYYEHUIO HOBOIO 3HAHHUS, €ro
UHTEpIIpETallii, IPeoOpa3oBaHUI0O U MPUMEHEHHIO B pa3IUYHbIX Y4YEOHBIX
CUTYalUsiX, B TOM YHCJIE IPU CO3AAHUN YUE€OHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISABIATE INPUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyaJIM3UpoBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ PELICHUs, HAXOAUTh apIyMEHTHI JUIsl JOKa3aTeIbCTBAa CBOUX
YTBEPKJICHUH, 3a1aBaTh IIApAMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh TIOJIYyYCHHbIE B XOJE PpEIICHHUs 3aJayd  pe3yJbTaThl,
KPUTUYECKHU OLIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (opMynupoBaThb COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
NEeSITENbHOCTH, B TOM YHCIIE IPU U3yUYEeHUU (PU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYAaIUsIM, OLIEHUBATh PUOOPETEHHBIN OIBIT;

YMETh TMEPEHOCUTh 3HaHUsA N0 (U3MKE B NPAKTUYECKYIO 00JacTh
KU3HEIEATEIIbHOCTH;

YMETbh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00JIaCTEN;

BBIJIBUTaTh HOBBIE UJEH, IIPEJUIaraTh OPUTrMHAIbHBIE MOX0/bl U PELICHMS;

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIHNE AIbTEPHATUBHBIE PELLICHHUS.

Pabora ¢ ungopmaumeii:

BJIa/IETh HaBBIKAMM MOJy4YeHUA MH(pOpManuu (U3HYECKOTO COAEpPKaHUS U3
UCTOYHUKOB pa3HbIX THUIIOB, CAMOCTOSATEIbHO OCYUIECTBIISITH IOHWCK, aHAJIM3,
CHUCTEMATH3alMI0 U HHTEPIPETAlNi0 WH(OPMAlUU Pa3IUYHBIX BUAOB U (HOpM
IPE/ICTABICHHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(POPMaLIUY;

UCTIONb30BaTh  CpPeACTBa  HMH(POPMAIIMOHHBIX W  KOMMYHHKAI[MOHHBIX
TEXHOJIOTUH B PELIEHWH KOIHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpraHU3allMOHHBIX
3aJ1a4 ¢ COOMI0ACHUEM TPEOOBAHUN SPrOHOMHKH, TEXHUKH O€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX MU 3TUYECKUX HOPM, HOPM HH(DOPMAILIMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJECp)KAaHUS B Pa3lUYHbIX (opmarax c
y4€TOM Ha3zHaueHUs MHPOPMAIUU U LIEJIEBON ayJUTOPUU, BHIOMpPAs ONTUMANIbHYIO
(dopMmy mpencTaBICHUS U BU3yaIu3alluu.

KoMMyHuKaTHMBHBIE YHHBEpPCAJIbHbIE YueOHbIe 1eiicTBUS:
OCYUIECTBJIAThH OOIIEHUE HA YpOKaxX (PU3UKHU U BO BHEYPOUHOU €ATEIbHOCTH;
pacno3HaBaThb ~ IPEANOCBUIKM  KOH(MIMKTHBIX CUTyallMd W CMsr4aTh
KOH(DJIUKTBL;



Pa3BEPHYTO U JIOTUYHO H3JIAraTh CBOIO TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONH M WHIWBUIYATbHON
paboTHI;

BBIOMpATh TEMAaTUKy W METOJBI COBMECTHBIX ICHCTBHH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOXKHOCTEH KaXkKJIOTO YjieHa KOJUICKTHBA,

NPUHAMATh IETH  COBMECTHOW  JIEATEIhHOCTH, OPraHU30BBIBATh U
KOOPAMHUPOBATH JEHCTBUS TO €€ IOCTHIKCHHIO: COCTaBJISATh IUIAH JACHCTBUH,
pacrlpenenarth poyid ¢ y4€TOM MHEHHH YyYaCTHUKOB, OOCYXKIATh pPE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa U KaXJI0T0 YYaCTHUKA KOMaH bl B OOIIHNA
PE3YNBTAT IO pa3pabOTaHHBIM KPUTEPHUSIM,

npeajaraTb HOBBIC IPOCKTHI, OICHWBATh WJECH C IIO3WIIMH HOBHU3HBI,
OpUTHUHATBHOCTH, MTPAKTUYECKON 3HAYNMOCTH;

OCYIICCTBJIATh TMO3UTUBHOE CTPATETUYCCKOE IIOBEJACHUE B PA3IUIHBIX
CUTYaIHUSX, IPOSBIIATh TBOPUYESCTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PerynsiTuBHBIE YHHBepPCcaJbHbIE Y4eOHbIE /1eiicTBUS
Camoopranm3amnus:

CaMOCTOATENFHO OCYIIECTBIATh MO3HABATENbHYIO ACSITENILHOCTh B 00JIaCTH
Gu3MKM W acCTPOHOMHUH, BBISBISATH MPOOJEMBbI, CTaBUTh W (HOPMYyTUPOBATH
COOCTBEHHBIC 33]1aYH;

CaMOCTOATENIFHO COCTABJISTH IUJIAH PEIICHHS PAcUYE€THBIX W Ka4eCTBEHHBIX
3a/1a4, TUTaH BBITMOJIHEHUS MPAKTUYECKON Pa0OThI ¢ YIETOM MMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEAOYTCHHIA;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsM;

pacImpsTh paMKd Y4eOHOTO MpeaMeTa Ha OCHOBE JMYHBIX MPEINOUYTCHHH;

JenaTh OCO3HAaHHBIM BBIOOpP, AapryMEHTHPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a pelieHue;

OILICHUBATh MPUOOPETEHHBIH OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO HPYAMIMH B 00JaCTH
(U3HMKH, TTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN M KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTUBHI B JIEATEIHLHOCTD,
OILICHUBATh COOTBETCTBHUE PE3YJIHTATOB IEIISM;

BIAJIETh  HABBIKAMU  TIO3HABATENILHONM  peduiekcuM  Kak  OCO3HAHHMS
COBEpIIAEMBIX JEHCTBHUI M MBICIUTENBHBIX MPOIECCOB, HMX pE3yJIbTaTOB U
OCHOBAaHUM;

UCTIOJIB30BaTh MPHUEMBI PEIICKCHH ISl OLIEHKH CHTYAIlMH, BHIOOpa BEPHOTO
peIeHus;



YMETh OIICHUBAaTh PUCKM W CBOEBPEMEHHO MPUHUMATH PEUICHUS IO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHUBBI W apryMEHThl JPYTHX TIpU aHAIW3e pPe3yIbTaToB
JeSITeTHHOCTH,

PUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKH M JJOCTOWHCTBA,

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX TIpU aHAIW3€ pPe3yIbTaToB
TeSITeTHHOCTH,

IIPU3HABATh CBOE MPABO U MPABO APYTHX Ha OMTHUOKH.

B mporiecce moCTHKEHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOCHUS MTPOTPAMMBI T10
buzuke 9 YpOBHS CcpelHero ooOimero o0pa3oBaHUS Yy  OOydYaroNIUXcCs
COBEPIIICHCTBYETCS OMOIIMOHAILHBIN WHTEJUICKT, TIPE IO Iar afO I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CITIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJICTh HAMPABICHUS Pa3BUTH COOCTBEHHOM dMOITMOHAIBHOU Chephl,
ObITh YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHME, CIOCOOHOCTh aJalnTUPOBATHCA K
AMOIMOHAILHBIM U3MEHECHHSAM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEW MOTHBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K IOCTIKCHHIO 1ETH U
yCcrexy, ONTUMH3M, WHUIIMATUBHOCTh, YMCHHE JCHCTBOBATH MCXOMAS W3 CBOUX
BO3MOXKHOCTEH;

AMMATHUH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSTHHE
JIPYTHX, YYUTBIBATh €r0 TP OCYIIECTBIEHWU OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCThH BBHICTPANBATh OTHOIICHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3pemiaTh KOH(DIUKTHI.

NNPEJMETHBIE PE3YJIbTATBI

K xoniry o6yuenus B 10 kj1acce mpenMeTHbie pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHHUKU H
TEXHOJIOTUH, B PAKTUYECKON IEATEIBHOCTH JIFOACH;

YUUTHIBATh TpPaHULbl NPUMEHEHUS H3YUYCHHbIX (U3UUYECKUX MOJEIEH:
MaTepHalibHAsl TOYKa, MHEpIUAIbHAs CUCTEMa OTCU€Ta, adCOIIOTHO TBEPAOE TEIIO,
WJICANIBHBIN Ta3, MOJICIA CTPOEHUS Ta30B, JKUIAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUECKUH 3apsij] IpU PEIIeHUH PU3NYECKUX 3a/1ay;

pacno3HaBaTh (pU3NUYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHAThL WX Ha OCHOBE
3aKOHOB MEXaHMKH, MOJIEKYJISIPHO-KUHETHYECKOM TEOPUH CTPOCHHMS BEIECTBA U



BJICKTPOJMHAMHUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MTPSAMOJIMHENHOE IBUKEHHUE,
CBOOOJIHOE TaJIeHUE TeJ, JBWKCHHUE MO OKPY)KHOCTH, WHEPIIHS, B3aUMOJICHCTBHE
ten, nuddy3us, OpOyHOBCKOE JBUKEHUE, CTPOCHUE JKUJKOCTEH M TBEPABIX Tel,
U3MeHeHHe o0BhEMaA TeNl MPU HarpeBaHWUU (OXJIAKICHHH), TEIJIOBOE PaBHOBECHE,
VCTIIapeHUEe, KOHJCHCALMs, IUIABJICHUE, KPUCTAJUIA3alUs, KWUIIEHHWE, BJIAKHOCTH
BO3/lyXa, MOBBIIICHUE JABJIICHUS ra3a IMPU €r0 HATPEBAHWUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY IapaMeTpaMHu COCTOSIHUA Ta3a B M30MIPOLECCaX, IJIEKTPU3ALUSA TEIl,
B3aMOJICHCTBUE 3aPAI0B;

OMNHUCHIBATh MEXAHWYECKOE JBUKEHUE, HCIOJIb3Yys (PU3NUECKHE BEIUYUHBI:
KOOpJIMHATA, IIyTh, IEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIA,
UMIYJIbC TE€Ja, KUHETUYECKasi dHEPrusi, MOTCHUUAIbHAS DHEPIrus, MEXaHUYECKas
paboTa, MexaHWYEeCKash MOIIHOCTh; IPU OINKCAHUM TPABUIBHO TPaKTOBATh
(GU3UYECKU CMBICT MCIOJIb3YEMbIX BEIMYMH, UX OOO3HAUYECHUS W €IUHHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIUYMHY C JIPYTUMHU
BEJIMYMHAMU,

ONKMCHIBATh M3YUYEHHBIC TEIJIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONB3yd (DU3MYECKHE BEJIMYMHBI: JaBIEHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAS] YHEPIrUsl XaOTUUECKOIr0 JIBUKEHHS MOJEKYJ, CPEIHEKBAApATUUHAS
CKOpPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHSS SHEprus, padora rasa,
KO3(DPUIMEHT TMOJE3HOr0 JACUCTBUSI TEIJIOBOIO JIBUTATelNs; MpPU ONHCAHUU
NpaBUJIBHO TPaKTOBAaTh (DU3MYECKUM CMBICT HCHOJb3YEMbIX BEJIMYMH, HX
0003HaYeHUsT M €AUHUIbI, HAXOAUTh (OPMYJbI, CBS3bIBAIOIIUE JAHHYIO
(bU3UYECKYIO0 BEIUYUHY C IPYTUMU BEJIUUHUHAM;

ONKMCBHIBATh U3YYEHHBIE JIEKTPUUYECKUE CBOMCTBA BEUIECTBA U JJIEKTPUUECKUE
SIBJICHHSI (TIPOTIECCHI), UCTIONB3YSl (PU3MUECKHUE BEIIWMYUHBI: JICKTPUICCKUN 3apsi,
3JIEKTPUYECKOE TOJIE, HANPSIAKEHHOCTD MOJII, HOTEHIHAN, PA3HOCTh MOTECHIMAJIOB;
IpY ONMHWCAHWHM TIPABWIHBHO TPAKTOBATh (PU3MUECKHA CMBICI HCIIOIh3YEMBIX
BEJIMYHMH, WX OOO3HAYCHHUS W CIWHHUIIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIHEC
TaHHYIO (U3UYECKYIO0 BEIMYHUHY C IPYTUMU BEIMUYUHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHI W SBIICHUS, WCIONB3YS (U3HUECKHUE
3aKOHBI Y MPUHIMIEL: 3aKOH BceMupHoro tsirorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHUs MEXAHWYECKOM OHHEPruu, 3aKOH COXPAHECHUS HWMITYJIbCa,
MPUHINAN CYNEPIIO3UIMK CWJI, TPUHIUN PABHONPABUS WHEPIUAIBHBIX CHCTEM
OTCUY€Ta, MOJICKYJAPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KUHETUUYECKOW SHEPTUHU TEIUJIOBOIO JIBUKECHUS MOJIEKYIH C
a0COIOTHOM TeMIlepaTypol, MepBbIi 3aKOH TEPMOIAMHAMUKH, 3aKOH COXpaHEHUS
AJIEKTPUUYECKOrO 3apsaa, 3akoH KylloHa, mpu 3TOM pasinyaTh CIOBECHYIO
bOopMyIHPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAKCHHE M YCJIOBHS (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



00BSCHATH OCHOBHBIC TPUHITUIIBI JICHCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh yCIOBUSA WX 0€30MaCHOr0 HUCIOIb30BAHUS B MOBCEIHEBHOM
KU3HU;

BBITIOJIHATD JKCIEPUMEHTBHI MO0 MCCIECIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUH, MpPHU STOM
dbopmynupoBaTh MpoodIeMy/3a/1auy ¥ TUIIOTE3y y4eOHOTro SKCIIEPUMEHTa, COOupaTh
YCTaHOBKY U3 MPEJUI0AKEHHOTO 000pYAOBaHUS, POBOJAUTD OMBIT U (POPMYJIHPOBATH
BBIBO/JIbI;

OCYUIECTBIISATh NPSIMbIE U KOCBEHHBbIE U3MEpEeHUsl (U3HUECKUX BETUYHUH, MIPU
ATOM BBIOMpPATH ONTUMAJIBHBIA CIOCOO M3MEPEHUs U HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OIICHKH MOTPEITHOCTEH H3MEPEHUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy (HU3MYECKMMH  BETUYMHAMU  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCHPOBATH PE3yABTATHI OTYUYEHHON 3aBUCUMOCTH (PU3NIECCKUX BETUYMH B BUJIC
TabmuIl ¥ TpauKOB, ENaTh BEIBOJIBI TIO pe3yJIbTaTaM HUCCIIETOBAHMS;

coboAaTh MpaBuiia 0€30MacHOr0 TpyJa MPU MPOBEACHUU HCCIETOBAHUM B
pamMkKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOW W MPOEKTHOM
JESITENFHOCTH C WCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1a0OpPaTOpPHOTO
000pyI0BaHuUS;

pemiatb pacu€THble 3aJayd C SBHO 3aJaHHOW (PU3WYECKOH MOJEIbIO,
UCTIONB3YS (hPM3MUECKre 3aKOHBI U MPUHITUIBI, HA OCHOBE aHaJN3a yCIOBHS 3a7aun
BbIOMpATh (DPU3UUECKYI0 MOJEIb, BBIACIATh (PU3UUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOAMMBIE Ui €€ pelleHus, MPOBOAUTH PacuéThl M OICHUBATH PEaTbHOCTDH
MOJy4YEHHOTO 3HaYEHUS (PU3NUECKON BETUINHBI;

peliaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBAThH JIOTUYECKH HEMPOTHBOPEUUBYIO
LEMOYKY PaCCYKJICHUUW C OMOPOM Ha M3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buznuecKue IBJICHUS;

UCTIOJIb30BATh MPU PELICHUH YUEOHBIX 3a]]a4 COBPEMEHHbIE NH(POPMAIIMOHHBIE
TEXHOJIOTUU JUISl TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAMH W MPEICTABICHUS
y4eOHOM ¥ Hay4YHO-TIOMYJSAPHON WH(POPMAINK, TOJTYYCHHOW W3 Pa3IMYHBIX
UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTyYaeMyr0 HH(HOPMAITHIO;

IPUBOJIUTH MPUMEPHI BKIIAJIa POCCHICKUX U 3apYOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 0OBSICHEHUE MTPOIIECCOB OKPYKAIOIIET0 MHUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TIOBCETHEBHOW KU3HU JIJIS
oOecrieueHus 0€30MaCHOCTH TMpU OOpalleHWd € TPUOOpaMU U TEXHHUUYECKUMU
yCTPOWCTBAaMH, Ul COXPAaHEHUS 3/10pOBbA U COOJIIOJICHUS HOPM SKOJIOTHMUECKOI0
MTOBEJICHUS B OKPYIKAIOIIEH CPELIE;



paboTarb B TIpyHNe C BbIIOJHEHUEM pAa3JIMYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TPYMIbl, PAUMOHAIBHO paCHpEAeNsiaTh OO0S3aHHOCTH U
IUTAHUPOBAThH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJIeKBATHO OLICHUBATh
BKJIAJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHHE PACCMAaTPUBAEMOM MPOOJIEMBI.

K xonity o6yuenus B 11 kjacce mpeiMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU U
TEXHOJIOTUN, B TMPAKTUYECKOW IEATEIBHOCTH JIOJIEH, IEJOCTHOCTh M €IUHCTBO
(bu3nUecKol KapTUHBI MUPA;

YYUTHIBATh TPAHMIBI TMPUMEHCHUS W3YYCHHBIX (U3MUYECKUX MOJICIICH:
TOYEYHBIN AIIEKTPUUYECKUHN 3apsif, JIyd CBETa, TOYECYHBIM UCTOYHUK CBETA, AACpHAs
MOJIeJIb aTOMa, HYKJIIOHHAs MOJENb aTOMHOIO Sijpa NpH PElIeHUH (PU3NYECKHUX
3azay;

pacrno3HaBaTh (pU3MUYECKHe SABJICHUS (IIPOLECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHU U KBAHTOBOW (PU3HMKH: DJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE NEWCTBUSI TOKA, B3aMMOJEHCTBUE
MarHuTOB, DJEKTPOMAarHUTHAs WHIYKIUS, JACWCTBME MAarHUTHOTO TIONsA Ha
NPOBOJHUK C TOKOM W JBWXKYIIUICS 3apsi, >JIEKTPOMarHUTHBIE KojeOaHus u
BOJIHBI, NPSIMOJMHEHHOE PACHPOCTPAHCHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHnusi, audpakuus ¥ TONApPHU3AIMUS  CBETa, JHUCIEPCUS CBETa,
dboToanekTpuueckuii 3pdekT (PporosrddekT), cBeTOBOE NaBieHNE, BOSHUKHOBEHUE
JUHENYaTOro CIEeKTpa aTroMa BOJOpPOAa, €CTECTBEHHas M HMCKYyCCTBEHHas
PaANOaKTUBHOCT;

OIKCHIBaTh M3YYCHHBIE CBOMCTBA BELIECTBA (AJIIEKTPUUECKUE, MAarHUTHBIC,
ONTUYECKHe,  DJIEKTPUYECKYI0  MPOBOJAMMOCTh  PA3NUYHBIX  Cped) U
AIIEKTPOMATHUTHBIC SIBICHUS (TPOIECCHI), MCIONb3yd (PU3UUYECKHE BEIUYHHBIL:
AIEKTPUUYECKUI 3apsjl, CHJIa TOKA, MIEKTPUUYECKOE HAIPSIKEHUE, dJIEKTPUUECKOE
COIPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIAs CHiia, paboTa TOKa,
MHAYKLUMS MarHUTHOTO Tojis, cuwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTD
KaTyIIKHA, SHEPrusl 3JIEKTPUUYECKOr0 W MArHUTHOTO TMOJIeH, MEepUoa U YacToTa
KojeOaHuii B KoJeOAaTeIbHOM KOHType, 3apsij U CWia TOoKa B TIpoIecce
TApMOHHUYECKHX JJIEKTPOMArHWTHBIX KoJieOaHuM, (HOKYCHOE pacCTOSHUE U
ONTUYECKasi CUja JUH3bI, TP OMUCAHUHU MPABWIBHO TPAKTOBATH (PU3UUYECKUI
CMBIC HCHOJb3YyEMBbIX BEJIWYMH, WX OOO3HAYEHHS] W EAMHUIBI, YKa3bIBaTh
(bopMyIibl, CBSI3bIBAIOIIME TAHHYIO (PU3MUECKYIO BETUUYHUHY C APYTUMHU BETUUMHAMU;
ONKCHIBATh H3YYCHHBIE KBAHTOBBIE SBJICHHUS U MPOLECCHl, HCIOJb3Ys
¢u3nyeckue BEIMYMHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (POTOHA, IEPUOJI MOTypacaga, SHEPIUsl CBA3U



aTOMHBIX SIJIep, TPHU ONHCAHUHM TPABWIBHO TPAKTOBATH (PU3UUYECKHUM CMBICI
UCIIOJIb3YeMbIX BEJIIMYMH, MX OOO3HAUEHUS W EAUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSA3BIBAIONIUE JIAHHYI0 (U3MYECKYI0 BEJIMYMHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAaUCHHE (PU3NUYECKON BETUUHHBL;

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHHS, UCIOIb3Ysl (HU3NUECKUE
3aKOHBI U MPUHLHUIIBL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATEIHLHOTO U MapaJlIeIbHOTO
COCIMHEHMsI TPOBOJHUKOB, 3aKkoH Jxoyns—JleHna, 3akoH 3JIEKTPOMArHUTHOU
UHAYKIMH, 3aKOH TPSIMOJIMHEHHOTO PacCIpOCTPaHEHUsI CBETA, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHEHHE JDWHIITeHHA i (hoTodddexra,
3aKOH COXPaHEHUs SHEPTrUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHECHHS
ANEKTPUUECKOTO 3apsijia, 3aKOH COXpPaHEHHUs MaccOBOr0 4ucia, MmoctyiaTtel bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, IpHu 3TOM Pa3iMyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHE W YCJIOBHUS (TpaHULbI, O00JIACTH)
MIPUMEHHUMOCTH;

OTIPE/ICIIATh HAMPABJICHUE BEKTOPA WHIYKIIUM MAarHUTHOT'O TOJISI TPOBOTHUKA
C TOKOM, cujibl AMmriepa u cuibl Jlopenua;

CTPOUTh W ONMCHIBATh H300pa)KEHUE, CO3/1aBAEMOE IUJIOCKUM 3€pKaJIoM,
TOHKOW JIMH30MU;

BBITIOJTHATh DKCIEPUMEHTBhI IO HCCIEIOBaHUI0 (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBaTh MpodieMy/3aiauy U TUIOTE3y y4eOHOIro SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000py10BaHU s, IPOBOAUTH OIBIT U (HOPMYJIUPOBATH
BBIBO/IBI;

OCYILECTBIISITH MPSIMbIE M KOCBEHHBIE MU3MEPEHUSI PUBHUECKUX BEIUYUH, MPU
ATOM BBIOMPATh ONTUMAJBHBIA CIOCOO0 M3MEPEHUS! U HCMOJIb30BaTh WU3BECTHbHIC
METOBI OLIEHKHU NTOTPEIIHOCTEN N3MEPEHN;

WCCJICIOBATh 3aBUCUMOCTH (PU3UUECKUX BEIMUMH C UCTIOJIb30BAHUEM TIPSIMBIX
U3MEPEHUN: TPU ATOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH pE3yJbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAE TAaOIUI] U TpaduKoB,
JieaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICI0BAHUS,

coOmrofiaTh mpaBmia 0€30MacHOTO TpyJa MPU MPOBEICHUN HCCICIOBAaHUN B
paMkax yd4eOHOTO OJKCIEpUMEHTa, Y4eOHO-UCCIIENOBATEIbCKOW W TMPOEKTHOM
JESITEIPHOCTA C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyTI0BaHNUS;

pemarh pacuéTHblE 3aJa4dl C SBHO 3aJlaHHON (DU3UYECKON MOJIEIbIO,
UCTIOJIb3YsI (PM3UUECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAu3a YCJIOBHS 3a/1auu
BBIOMpATh (DU3UYECKYIO MOJIEIb, BBIJACIATh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEoOXOoUMBbIe ISl €€ pPEeIIeHUs, TPOBOJAUTH PAcUYEThl M OIEHUBATH PEATBLHOCTh
MOJIYY€HHOT'O 3HAYCHUS (PU3NUECKON BETUUNHBI,



pelaTh KaueCTBEHHBIE 337aUl: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUHUBYIO
LENOYKY PACCYKJIEHUH C ONMOpOH Ha M3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(u3nyeckue sIBICHUS;

UCIIOJIb30BATh NPU PELICHUH YUYEOHBIX 3a/1a4 COBPEMEHHbIE NH(POPMALIMOHHBIE
TEXHOJIOTMU JUIsl TIOUCKA, CTPYKTYpUPOBAHUS, MHTEPIPETALUU U IMPEICTaBICHUS
y4yeOHOH M Hay4yHO-NONYJSApHOW HHGPOpPMalLMU, MOIYYEHHOHM W3 Ppas3InyHbIX
UCTOYHHUKOB, KPUTUYECKH AHAJIU3UPOBATh MOJIy4aeMy0 HHPOPMALHUIO;

OOBSCHATh MPUHLUMIBI JEHCTBUS MalIMH, OpUOOPOB U TEXHUYECKHUX
YCTPOWCTB, pa3inyaTh yCJIOBUS MX O€30MIaCHOTO UCIIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HUY,

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOe)KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIErO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA,

UCTIONb30BaTh TEOPETUUCCKUE 3HAHUS 10 (PU3MKE B TOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpallleHUd ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOWCTBAMH, JUISI COXPAHEHUs 37I0POBbS U COOJIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOUIEH CPEJIE;

paboTath B Tpynme ¢ BBHINOJHEHHEM pPa3jMYHbIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh pPabOTy TPYyMIbl, PalMOHAIBHO paclpeneisTh OO0S3aHHOCTH U
IUTAHUPOBAThH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIlUsIX, aJleKBaTHO OLICHUBATH
BKJIaJ] K&KJIOTO U3 YYaCTHUKOB TPYIIBI B PEIICHUE pacCMaTpUBaeMOil MpoOIeMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/mt Kontpoabusie | IIpakTnueckue
NMPOrpamMMbI Bcero odpa3oBaTebHbIE
padoTbI padoThI
pecypcsbl
Pazgen 1. ®U3UKA U METO/JIbl HAYYHOI'O ITIO3HAHUSA
bubmuoreka [{OK
1.1 ®u3uKa 1 METOJIbI HAYYHOT' O ITO3HAHUS 2 httos://m.edsoo.ru/741bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
Bbubnuoreka [JOK
21 Kunematiia > https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
22 Huramika ! https://m.edsoo.ru/7f41bf72
Bbubmmoreka [JOK
2.3 3aKOHBI COXpAaHCHHS B MCXaHHKE 6 1 1 httos://m.edsoo.ru/7fA1bET2
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnnoreka [HOK
' TEOpUH https://m.edsoo0.ru/7f41bf72
bub6mmoreka [JOK
3.2 OCHOBEI TEPMOTMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BELIECTBA. 5 bu6mmoreka LIOK

®a3oBbIe MEPEXOJIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Pazgen 4. 3JIEKTPOAUHAMUKA
bu6mmoreka [JOK
41 DeKTpocTaTHKa 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN AeKTpUYEeCcKUi TOK. TOKH B bubnnoreka [{IOK
4.2 12
pa3IUYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB ITIO 68

[NPOTPAMME



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

KonunyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uu¢poBbie
Ne n/mt P Konrtpoabubie | IIpakTnueckue (ubp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcsl
Pazgen 1. 3JIEKTPOAUHAMUKA
11 MarnuTtHoe nosie. DJIeKTpOMarHuTHas 1 1 3 bubnuoreka [IOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI
91 MexaHn4eCKHe U AJIEKTPOMArHUTHBIE 9 1 bubnuoreka [{JOK
' KoseGanust https://m.edsoo.ru/7f41c97c
99 MexaHUUYECKHUE U AIEKTPOMArHUTHBIE 5 1 bubmumoreka LIOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmoreka [JOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3aen 3. OCHOBBI CIIEHIUAJIBHOM TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI cIeIIUATBHON TEOPUU 4 1 bubnuorexa [{JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
N bu6mmoreka [JOK
4.1 DJIeMEHTbI KBAHTOBOM ONTHUKU 6 httos://m.edsoo.ru/7f41c97¢
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bubmuoreka [IOK
42 Crpoctie atoma 4 https://m.edso0.ru/7f41c97¢c
bu6mmoreka [JOK
43 ATOMIOE 5/pO > https://m.edso0.ru/7f41c97¢
Hroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DJeMeHTBl ACTPOHOMUU U aCTPO(YUZUKU 7 Etifsnll;lr?: di?)c{_.lr?/I?{MlcQ?c
Hroro no pazaeny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 Ob6o0miaromiee MOBTOpEHHE 4 ]f?t?t)GsH/jIrzT: di?)(ﬂ?/fﬂlc 97c
Hroro no pazaeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacoB DJ1eKTPOHHBbIE
uugpoBbie
Nen/m | Tema ypoka Kontpoabusie | IlpakTnueckue bp
Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcbl
1 ®usnka — Hayka o npupoze. Hayunsie MeTobl 1 bub6nuoreka LIOK
MMO3HAHUA OKPYXKAIOIIEr0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb u MecTo ¢puzuku B GOpMUPOBAHUM COBPEMEHHOM
2 HAaY4YHON KapTHUHBI MUPA, B TPAKTHUYECKON 1 bubmmorexa [IOK
7 P pa, B 1P https://m.edso0.ru/ff0c33e6
JEeSITeNTbHOCTH JTIOJIEH
Mexanunueckoe apmxeHne. OTHOCUTENbHOCTh
3 MexaHu4yeckoro ABmkeHusd. [lepemerienue, CKopocTb 1 brbmmorexa [IOK
PP » CKOP ’ https://m.edsoo.ru/ff0c3508
YCKOpEHHUEe
4 PaBHOMepHOE MpsIMOTIMHEITHOE TBUKEHHE 1 brbmmorexa [IOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE NTPSMOJIMHENHOE IBUKEHUE 1 bubmmorexa LIOK
YCKOP P A https://m.edsoo.ru/ff0c372e
5 CroOoaHoe masieHnne. Y CKOpeHHe CBOOOTHOTO 1 bu6nmoreka [JOK
[aJeHUs https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe npuxenue. J[Brmkenne 1 bubmmoreka [IOK
MaTepHUaIbHON TOUKH 110 OKPYKHOCTHU https://m.edsoo.ru/ff0c3ada
8 [Ipunuun orHocurensHocTH ['anunes. UnepuuanbHbie 1 Bbubnuoreka [JOK
cucrembl orcuera. [lepriil 3akoH HeroToHa https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [IpuHuun cyneprno3uiuu Cui. 1 bubmuoreka I{OK
Bropoii 3akoH HeroToOHa [UIsl MaTepruaabHOM TOYKH https://m.edsoo.ru/ff0c3be8
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bubmuoreka [{OK

10 Tperuii 3akoH HproTOHA 1J1s1 MaTEpUaIbHBIX TOYEK
P . P https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHPHOTro TAroreHus. Cuiia TSKeCTH. bubnuoreka LIOK
11
IIepBast kocMHuUecKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
Bbubnuoreka [JOK
12 Cuia octu. 3akoH ['yka. Bec Tena
yipyr & https://m.edsoo.ru/ff0c3e18
Cwuita tpenns. Koadurnment tpenns. Cuna
13 COTIPOTHUBIICHUS TIPH JBUKEHUH TEJa B KUIKOCTH UITU bubmorexa [IOK
P P https://m.edsoo.ru/ff0c3f76
raze
[TocTynarensHoe U BpalaTeabHOE JBUKEHUE
14 a0coroTHO TBEPAOro Tena. MoMeHT cuibl. [lineuo bubmorexa LHOK
p ’ . ) https://m.edsoo.ru/ff0c41a6
CHUJIBL. Y CIIOBHSI paBHOBECHS TBEPAOTO TEJa
Nmnynbc MaTepranbHON TOYKH, CUCTEMBI
15 MaTepHaIbHBIX ToYeK. UMIynbC cuiibl. 3aK0H bubmmorexa LIOK
P ) Y ’ https://m.edsoo.ru/ff0c43d6
COXpaHEeHUs UMNyJbca. PeakTuBHOE IBUKEHHE
PaGora u momutHOCTH crutbl. KuHeTndeckas sHeprus
16 MaTepralbHOW TOUKHU. Teopema 00 n3MeHEeHNH bubmorexa [OK
P . ) p https://m.edsoo.ru/ff0c4502
KMHETHYECKOW SHEPT U
[TorennmanbHas sHeprus. [loreHnManbHas SHEprust
17 yrpyro neopMHPOBAHHON TIPYKHHBEI. bubmmoreka [JOK
[ToTeHIManbpHas YHEPTUs Tena BOIU3H MMOBEPXHOCTH https://m.edsoo.ru/ff0c461a
3emin
[ToTeHnmanbHbIe U HETTOTEHIMAIbHBIE CUIIbL. CBS3b
18 pabOThl HENOTEHLUATIBHBIX CUJI C U3MEHEHUEM bubnnoreka [{IOK

MEXaHUYECKOM SHEPTUU CUCTEMBI T€J. 3aKOH
COXpPAHEHHUS MEXaHUYECKOM SHEPrumn

https://m.edsoo.ru/ff0c478c
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JlaGopartopHas pabora «/ccnenoBanue cBs3u pabOThI

19 CHJIBI C U3MEHEHNEM MEXaHUYECKOM SHEPTUH Tella Ha
MIpUMEPE PACTSIKEHUSI PE3UHOBOIO KI'yTa»
KonTponbhas padora no reme «Knnemaruka. bubnnoreka [HOK
20
JlnHamuka. 3aKOHBI COXPaHEHMSI B MEXaHUKE» https://m.edsoo.ru/ff0c4b74
1 OCHOBHBIE MTOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOM bubmmoreka [JOK
teopun. bpoyHoBckoe napmxkenue. Juddy3us https://m.edsoo.ru/ff0c4dc2
XapaxTep ABMKEHUS U B3aUMOJICHCTBHUS YaCTHUI]
22 BelecTBa. MoJIelIi CTPOCHHUSI Ta30B, )KHJIKOCTEH 1
TBEPABIX TEN
23 Macca monekyn. Konnyectso Bemecrsa. Ilocrosnaas
ABoraapo
24 TemnnoBoe paBHOBecue. Temneparypa u €€ U3MEpEeHHE.
[lIxana Temneparyp Llenbcus
bu6nmoreka [JOK
25 Wneanpueiii raz B MKT. OcunoBHoe ypasuenne MKT
yp https://m.edsoo.ru/ffOc4fde
AOcoroTHas TeMIieparypa Kak Mepa cpeiHein
. bubmuoreka [{OK
26 KMHETHUYECKOW SHEPTUU ABUKEHUS MOJIEKYJI.
. https://m.edsoo.ru/ff0c511e
VYpasuenue MenaeneeBa-Knaneripona
27 3akoH JlanpToHa. ['a30BbIe 3aKOHBI
o8 JlaboparopHas padora «ccnenoBanue 3aBUCIMOCTH
MEX Iy MapaMeTpaMu COCTOSIHUS Pa3peKEeHHOT 0 Tra3ay
29 N3ormporieccsl B HaealbHOM ra3e U ux rpadudeckoe bubmuoreka [{OK
IIPEICTaBICHUE https://m.edsoo.ru/ff0c570e
BryTpeHnHss 3HEprus TEpMOAMHAMUYECKON CHCTEMBI
30 1 CcrocoO0bI €€ n3MeHeHus. KoaudecTBo TeIioTsl 1 bubmuoreka I{OK

pabota. BHyTpeHHsIs YHEpTUsi OAHOATOMHOIO
HJIeaIbHOIO raza

https://m.edsoo.ru/ff0c5952
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bubmuoreka [{OK

1 B
3 HABL TELoTepeltatn https://m.edsoo.ru/ff0c5¢36
VY neapHas TEII0EMKOCTE BemecTBa. KoimuecTtBo bu6mmoreka [JOK
32 .
TEIJIOTHI PH TeIUIoNnepeaue. AauabdaTHbIN mporecce https://m.edsoo.ru/ff0c5¢36
33 [1epBrlii 3aKOH TEPMOJIMHAMUKY U €r0 IPUMEHEHHE K bu6mmoreka [IOK
u3orpoueccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs npoiieccoB B pupojie. Bropoii 3akox bubmmnoreka [JOK
TEPMOANHAMUKHI https://m.edsoo.ru/ff0c6230
bu6nmoreka [JOK
35 II i KII i
punuun aeiictus u KI1J{ TennoBoit mammHbl httbs://m.edsoo.ru/f0c600a
36 Hukn Kapuo u ero KI1/]
37 DKOJIOrnYecKre MPOoOIeMbI TETITIOIHEPTETUKU
O6o0maromuii ypok «MosekymnsipHast pu3nka. bubnnoreka [HOK
38
OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbnas pabota o teme «MomekyisipHas bu6mmoreka [IOK
39
¢u3uka. OCHOBBI TEPMOANHAMUKI https://m.edsoo.ru/ff0c6a50
40 [TapooOpazoBanue u koHeHcaus. Mcnapenue u bub6mmoreka [IOK
KHIICHUE https://m.edsoo.ru/ff0c63b6
41 AOCOMOTHAS U OTHOCUTEIbHAS BIAKHOCTh BO3/TyXa. bubmuoreka [{OK
Hacepiennsriit nap https://m.edsoo.ru/ff0c64d8
Tsépnoe Teno. Kpucrannuyeckue u amopHble Tena.
42 AHM30TpONUs CBOUCTB KpUcTaLioB. XKuakue bubmorexa [IOK
P P - A https://m.edsoo.ru/ff0c65f0
Kkpuctaiuibl. CoBpeMeHHbIE MaTepUabl
43 [InaBnenue u kpuctamn3auus. Y gejibHast TENiI0Ta bub6nuoreka [IOK
nnaBieHus. Cyomumanmst https://m.edsoo.ru/ff0c6708
bub OK
44 YpaBHeHUE TEMIOBOro OanaHca nomroreta L1

https://m.edsoo.ru/ff0c6820
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45 DneKTpu3anus Ten. DneKTpudeckuii 3apsaa. [{sa Buaga bubnmnoreka [JOK
AIIEKTPUYECKUX 3aPSI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOHUKY, TUATEKTPUKHU U MOTYIIPOBOIHUKH. bubmuoreka [{OK
3aK0H COXpaHEHUS IEKTPUUECKOTO 3apsiaa https://m.edsoo.ru/ffOc6bcc
47 B3aumopeiictBue 3apsaoB. 3akoH Kynona. Todeunsrit bubmnoreka IIOK
AIEKTPUYECKUH 3apsif https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHoCTs 351ekTpryeckoro nous. [Ipuanun
48 CYINEPIIO3ULINH SJEKTPUUYECKUX MToJIeH. JInHNN bubmorexa [JOK
B https://m.edsoo.ru/ff0c6df2
HanPsHKEHHOCTH
49 Pabora cun anekTpocrarnyeckoro moss. [lorenmnmann. bubnnoreka [HOK
Pa3HocTh norennmanon https://m.edsoo.ru/ff0c6f00
50 [IpoBOIHMKY U JUAIIEKTPUKH B 3JIEKTPOCTATUYECKOM bubnnoreka [HOK
nosie. JIuasekrpuyeckasi IpOHULAEMOCTh https://m.edsoo.ru/ff0c7018
N bubmuoreka I{OK
o1 OnekrpoémkocTs. Konaencarop httos://m.edsoo.ru/Ff0c7 126
59 DNEKTPOEMKOCTB INIOCKOr0 KOHAEHCATOpa. DHEPT U bubmuoreka [{OK
3apsHKEHHOI0 KOHAEHcaTopa https://m.edsoo.ru/ff0c72c0
53 JlabopaTtopHas padota "M3Mepenue 31eKTpoEMKOCTH
KOHJieHcaropa"
[IpyuHLIMN AECTBUS U TPUMEHEHUE KOHIEHCATOPOB,
54 KOIIMPOBAJIBHOIO alMapara, CTPYHHOIr 0 MPUHTEPA.
DIIeKTpOCTaTHYECKas 3alnTa. 3a3eMJICHUE
AIIEKTPOIIPUOOPOB
DIIEKTPUYECKUM TOK, YCIIOBHS €T0 CYIII€CTBOBAHMS.
55 [TocrosHubl Tok. Cuna Toka. Hampsokenue.

Conporunenue. 3akoH OMa J1s ydacTKa Lenu
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HOCJIGI[OB&TCJ'ILHOG, napaujiCe;ibHOC, CMCIHIAHHOC

Bbubmmoreka [JOK

56 COeMHEHHE IPOBOTHUKOB. JlaboparopHas paboTa 0.5
g POBOA PaTOPHAA P https://m.edsoo.ru/ff0c74f0
«M3yueHne CMEIIaHHOTO COSTMHEHMS PE3UCTOPOBY
57 Pabota 1 MOIITHOCTH ATEKTPUIYECKOT0 TOKA. 3aKOH bubnuoreka [{IOK
[xoyna-Jlenua https://m.edsoo.ru/ff0c7838
3axoH Oma U1 TOJIHOM (3aMKHYTO! ) 2JIEKTPUYECKON
nenu. Kopotkoe 3ambikanue. JlaboparopHas pabora bubmoreka [{OK
58 0.5
«M3mepenune DJ]C ucTOUYHUKA TOKA U €r0 https://m.edsoo.ru/ffOc7ae0
BHYTPEHHETO COMPOTUBIICHUSD
DNeKTpOHHAs MPOBOIUMOCTD TBEPIBIX METAILIOB.
59 3aBUCHUMOCTH COTIPOTHUBIICHUS METAIIIOB OT
Temneparypbl. CBEpXIPOBOIUMOCTb
50 DJIEeKTpUYECKHUH TOK B Bakyyme. CBOMCTBa
AJIEKTPOHHBIX MTYYKOB
[TonmympoBoHUKH, HX COOCTBEHHAS ¥ TPUMECHAs
61 npoBoguMocTh. CBolicTBa p—N-mepexona bubnmorexa [OK
P ' P P ’ https://m.edsoo.ru/ff0c84ae
[TomynpoBogHUKOBBIC TIPUOOPHI
DIIEKTPUYECKUMA TOK B PACTBOpPAX U pacIliaBax
62 JJIEKT pOJ'II/ITOB DneKT I())JII/ITI/I'-}:eCKaSIp HCCOIUAIUS bubmorexa [IOK
P ’ P g HHATIL https://m.edsoo.ru/ff0c82ba
DnexTponns
63 DIIeKTpUUYECKU TOK B razax. CaMOCTOSITEIbHBIN 1 bubmmoreka [JOK
HECaMOCTOATENbHBIN pa3psaa. MonHus. [1nazma https://m.edsoo.ru/ff0c84ae
DnekTpuuecKkre MpuOopsl U YyCTPOUCTBA U UX
64 MpakTU4YeCKoe MpuMeHenue. [IpaBuia TeXHuKH bubmmorexa [IOK
P P P https://m.edsoo.ru/ffOc86fc
0e30MacHOCTH
. bub6mmoreka [JOK
65 O06oO0maromuii ypok « JIeKTpOIMHAMUKAY 1

https://m.edsoo.ru/ff0c88be
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KontponbHas pabora 1o teme «JIeKTpocTaTHKa.

66 [TocTOSIHHBIN 3JIEKTpUUECKHUI TOK. TOKH B pa3InIHBIX 1 bubmorexa LOK
P ’ P https://m.edsoo.ru/ff0c8a8a
cpemax»

67 Pesepsubiil ypok. KontponbHas padota 1o teme 1 bubnnoreka [HOK
"DJnexkTponuHaMuka” https://m.edsoo.ru/ff0c8c56
PesepBHblit ypok. O6o6maromuii ypok mno tremam 10 bub6mmoreka LIOK

68 1
KJjlacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrpoabusie | IIpakTnueckue
Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcbl
[TocTostHHBIE MAarHUTHI U UX B3aUMO/ICHCTBHE.
1 MarnutHoe 11osie. BekTop MarHuTHONM UHIYKIINU 1 Bu6miorexa HOK
N P YKUH. https://m.edsoo.ru/ff0c9778
JIuHUM MarHUTHOW UHAYKIIUU
5 MarnuTHOe 110Ji€ MPOBOAHUKA C TOKOM. OIBIT 1 bubmmoreka [JOK
Opcrena. BzanmoneicTBrue npoBOIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
3 JlaboparopHas pabota «3y4eHre MarHuTHOTO MO 1 1 bub6mumoreka LIOK
KaTyIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
[lelicTBre MarHUTHOTO MOJIS HA TPOBOJIHUK C TOKOM.
4 Cuna Ammepa. Jlaboparopnas pabora 1 1 bubmmoreka [{JOK
«HccnenoBanue neicTBUS IIOCTOSHHOIO MarHuTa Ha https://m.edsoo.ru/ff0c9ac0
PaMKy C TOKOM)
JleiicTBHE MarHUTHOTO MO HA JBUKYIIYIOCS
5 3apspKkeHHyIo yactuiry. Cuia Jlopenma. Pabora cuiiel 1 Bubmiorexa HOK
P yio y: P ' https://m.edsoo.ru/ff0c9df4
JlopeHua
DnekTpoMarauTHas HHAyKius. [loTok BekTopa
6 MarHuTHOM nHAyKunu. DJ1C nHayKunu. 3aKoH 1
AJIEKTpOMarHuTHOW uHAyKn dapanes
7 JlabopaTopHas padota «VccnenoBanue siBJICHUS 1 1 bubnmnoreka [IOK
AJIEKTPOMAarHUTHOW UHIYKIUI) https://m.edsoo.ru/ff0cal50
NunyktuBHOCTE. SIBNeHne camonuaykiuu. 3JC
8 CaMOMHAYKIIMU. DHEPTUsl MAarHUTHOTO TOJIS 1 bubmmorexa [IOK
AR, P https://m.edsoo.ru/ff0ca600
KaTYIIKHA C TOKOM. DJIeKTPOMarHuTHOE MoJie
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Texnuueckue YCTpOﬁCTBa " UX IIPUMCHCHUC!
MMOCTOAHHBIC MAarHUThI, 9JICKTPOMAIrHUTHI,

9
AJIEKTPOJIBUTATEIb, YCKOPUTEIN JIEMEHTAPHBIX
YaCTUIl, MHIYKIIMOHHAS TeYb
10 O6o6maronuii ypok «MaraHuTHoe mosie. bubnunoreka [IOK
DJEeKTpOMarHuTHas: UHTYKIIHS» https://m.edsoo.ru/ffOcab82
1 KonTtponbsHas pabora mo reme «MaraHuTHoe ToJie. bubnnoreka [HOK
DJIEKTpOMarHUTHAsT WHTYKITUS» https://m.edsoo.ru/ff0cad58
CB00OOIHBIE MEXaHUYECKHE KOTeOaHusl.
12 ["apmonnyeckue konebanus. Y paBHEHUE bubmmorexa [IOK
P o P https://m.edsoo.ru/ffOcaf06
rapMoHHUYeCcKUX konebanuid. [IpeBpaiienue snepruu
JlaboparopHas pabora «/ccnenoBanue
13 3aBUCHUMOCTH TIEPHO/Ia MaJIBIX KOJIEOAHUM Tpy3a Ha
HUTH OT JJIMHBI HUTH ¥ MaCChI TPy3a»
KonebarenbHblil koHTYp. CBOOOHBIE
AIEKTPOMATrHUTHBIC KOJIEOAHUS B H]ICATHBHOM
14 KOJ1e0aTeIbHOM KOHTYPE. AHAIOTUS MEXK bubmorexa LHOK
ype. Y https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMU | JICKTPOMArHUTHBIMHU
KoJieOaHUsIMU
15 ®opmyina TomcoHa. 3aKOH COXpaHEHHUS YHEPTUU B bubmmoreka [JOK
UJeaTbHOM KOJIe0aTeIbHOM KOHTYpE https://m.edsoo.ru/ff0cb9c4
[IpencraBieHue o 3aTyXawIUX KOICOaHUSIX.
BoinyxieHHbIE MEXaHUYECKHE KOJeOaHUsl. bubnuoreka IIOK
16
Pe3onaHc. BeIHYXI€HHBIE 2JIEKTPOMAarHUTHBIE https://m.edsoo.ru/ff0cbb86
KoJIeOaHUS
ITepemeHnHbIi TOK. CUHYCOMIAIbHBIN IEPEMEHHBIN
bu6mmoreka [JOK
17 TOK. MOIIIHOCTh TEPEMEHHOr0 TOKa. AMIUTUTYTHOE

u HeﬁCTBYIOHICC 3HAYCHHUEC CHUJIbI TOKA U HAITPAKCHUA

https://m.edsoo.ru/ffOcbd34
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Tpancdopmatop. [IponsBoacTso, nepenaya u

18 .
MOTpeOICHUE DIIEKTPUUECKON IHEPTUN
VY CTpoiCcTBO U MPAKTUYECKOE MPUMEHEHHUE
19 AIEKTPUUECKOT 0 3BOHKA, FT€HEPATOpa MEPEMEHHOT0 bubmmorexa I[IOK
P ~ ’ paropariep https://m.edsoo.ru/ff0cc324
TOKa, TUHUH dIIEKTporepeaad
DKOJIOTMYECKHE PUCKU TTPU MPOU3BOJICTBE
20 anektposHepruu. KynbTypa ucmnonb30BaHus
AJIEKTPOIHEPIUU B ITOBCETHEBHOMN KU3HU
MexaHU4eCcKre BOJTHBI, YCIIOBUS PACITPOCTPAHCHUS.
21 [Tepuoa. CkopocTh pacnpoCcTpaHeHUS U JITTHHA bubmorexa HOK
PHOA. P pacnipovtp https://m.edsoo.ru/ffOcca54
BoiHBI. [lonepeyHsbie ¥ MPOIONbHBIE BOJTHBI
29 3Byk. CkopocTb 3ByKa. [’ poMkocTh 3ByKa. BeicoTta bubmmnoreka [{OK
toHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
23 DNeKTpOMarHuTHHIE BOJIHBI, UX CBOMCTBA U bubnmnoreka [IOK
cKopocTb. [1Ikana 31eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMIIBI panoCBsI3U U TeNeBuAeHUs. PazBuTne
CpEeACTB CBsA3U. Pagmonokanus
Bubnuoreka [JOK
25 KonTtponbshas pabota «Konebanus v BOIHBI)
P P https://m.edsoo.ru/ff0cc6f8
[TpsmMonuHeHOe pacpOCTpaHEHUE CBETa B
26 ongo OJIHOI1 C e;; TOpiIelIIfBIﬁ HCTOYHUK CBETA bubmorexa LIOK
P pene. ’ https://m.edsoo.ru/ff0cd350
JIyu cBera
97 OTtpaxkeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA. bubmmoreka [JOK
[TocTpoenue n300paXkeHu# B MIIOCKOM 3epKaje https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue ceera. [1onHoe BHyTpeHHEE
P N TP bubnunoreka [IOK
28 orpaxenue. [IpenenbHbIi yro moJHOTo

BHYTPEHHETO OTPaKEHUS

https://m.edsoo.ru/ff0cd7f6
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29 JlaboparopHas pabota «/3MepeHue nmokasarens bub6nuoreka LIOK
MPEJTOMIIEHUS CTEKIIa» https://m.edsoo.ru/ffOcd67a
30 JIunze. [TocTpoeHune n300pakeHuid B JINH3E. bubnmnoreka [IOK
®opmyJsia TOHKOM JIMH3BL. Y BEIMYECHHUE JIMH3bI https://m.edsoo.ru/ffOcddle
31 JlaboparopHas pabora «lccnenoBannue CBOHCTB
M300pakKeHUI B TUH3AX)
Hucnepcus ceeta. CiioxHbIN cocTaB O€JI0ro CBETa.
32 I{Ber. JlabopaTopHas pabora «Habmronenue
JIICTIEPCUU CBETa»
HNutepdepennus ceeta. Judpaxius ceera. bubnnoreka [HOK
33 N
JudpakimonHas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepeunocTs cBeTOBBIX BONH. [lonspuszanus cera bromiorexa [IOK
P ' pusat https://m.edsoo.ru/ff0cf02e
35 OnTuyeckrie puOOPHI U YCTPOMCTBA U YCIOBUSI UX
0€e3011acHOr0 MPUMEHEHHUS
36 ['paHu1IBl TPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU. bubnnoreka [HIOK
[TocTynatsl cienuanbHONM TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/ff0cf862
37 OTHOCUTENBHOCTH OJIHOBPEMEHHOCTH. 3aMeAJICHUE bubnnoreka [{IOK
BPEMEHH U COKpAIEHUE JIUHbI https://m.edsoo.ru/ffOcfa42
DHeprus 1 UMITYJIbC PENATUBUCTCKON YaCTHUIIBI.
38 CBsi3b MacChl € SHEpruel U UMITYIbCOM. DHEPTHUs bubmmorexa [IOK
p Y ' p https://m.edsoo.ru/ffOcfc68
TTOKOSI
39 KonTtponbenas padora «Ontruka. OCHOBBI bubnmnoreka [IOK
CIIELUAJILHOM TEOPUU OTHOCUTEIIBHOCTI https://m.edsoo.ru/ffOcf6f0
40 ®ortonsl. Dopmyna [1nanka. DHEPrus U UMITYIIbC bubmuoreka [{JOK
¢doToHa https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTre 1 uccneaoBanue Gorodddexra. OnbITH bubmmoreka [JOK

A.T. CroneroBa

https://m.edsoo.ru/ffOcffc4
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42 3akoHbl poTorddexTa. YpaBHeHHE DIHIITEHHA 15 bub6nuoreka LIOK
dororpdexra. «KpacHas rpanuma» horodddexra https://m.edsoo.ru/ff0d015e
JaBnenue ceera. OnbiTel I1. H. JIeOenena. bubmoreka [{OK
43 .
XUMHYECKOE IEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHn4ecKue yCcTporncTBa U IPaKTUYECKOoe
44 npUMeHeHue: POTOINEMEHT, (POTOAATUHK,
coJHeuHasi barapesi, CBETOUO
45 Pemenue 3a1a4 nmo reMe «1eMEHThI KBaHTOBOM bubmmoreka [HOK
ONTUKH https://m.edsoo.ru/ff0d0302
46 Mopnens aroma Tomcona. Onwitel Pesepdopaa mo bubnnoreka [HOK
paccesHuto o-yactul. [Inanerapuas Mmozens atoma https://m.edsoo.ru/ff0d091a
bubnuoreka I{OK
47 [Toctynatel bopa
Y P https://m.edsoo.ru/ff0dOafa
W3nyuenue u noriomieHre (OTOHOB MpHU MEPEeXoe
48 aToma € OJTHOT'O YPOBHSI SHEPIMH Ha Apyrou. Busl bubmmorexa LIOK
g P P PYTOH. BHI https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHoBbie cBoiicTBa yactull. Bonusl ne bpoiis.
49 KopmyckynsapHo-BonHOBO# qyanu3m. ClIOHTaHHOE U bubmorexa [TOK
PHYCKYTAP YIS hitps://m.eds00.ru/ff0d0ca8
BBIHYX/ICHHOE U3JIy4eHUE
OTtkpriTue panguoakTuBHOCTU. OnbITH Pesepdopaa
50 o 01;)1 e leeHmo COCTaBa pa, I/IO&KTI/IBHOFOpq) " bubmmorexa LIOK
el pai https://m.edsoo.ru/ff0d0fd2
U3ITYICHHUS
51 CoiicTBa anbda-, 6era-, raMMa-u3Iy4eHus.
Brnusinue paanoakTHBHOCTH Ha )KUBBIE OPTaHU3MBI
OTKpBITHE IPOTOHA U HeWTpoHA. M30TonbI. Anbda-
. . bubmuoreka [{JOK
52 pacnaj. DJIeKTPOHHBIN U TTO3UTPOHHBIN OeTa-

pacnaz. ['amma-uzimyuenue

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

DHeprus CBsA3U HYKJIOHOB B sAzipe. S nepHble
peaxuu. SAnepHsiii peakrop. [IpoGnemst,
IIEPCIEKTUBBI, YKOJIOTHYECKUE ACTIEKTHI IEPHOU
DHEPreTUKU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHble YacTUlbl. OTKPBITUE MO3UTPOHA.
MeTtobl HAOMIOICHHS U PETUCTPALITH
3JIEMEHTAapHBIX YacThll. Kpyrisiii cron
«DyHnamMeHTalbHbIE B3aUMOAEUCTBUS. EqUHCTBO
(hU3UYECKON KapTUHBI MUPay

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

55

Bun 3Bé3mHoro He6a. Co3Be3us, ipKue 3BE3/IbI,
IUTAHETHI, UX BUAUMOE ABrokenue. ColHeuHas
cucrema

56

Comurte. ComHeuHas akTUBHOCTE. UCTOUYHHUK
sHeprun CoJHIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3 b
TJIaBHOM MMOCJIEI0BATEIbHOCTH. BHYTpeHHEee
cTpoeHue 38€31. CoBpeMeHHbIE IIPEJICTaBIECHUS O
MIPOUCXOXKJIEHUH U 3BoMtonMK CoHIla U 3BE31

58

Muneunsiii [Tyrs — nHama ["anaktuka. Ilonoxenue u
nemxenne Conana B ['amaktuke. ['anakTuku.
UEpHbIe ABIPHI B sipaxX raTakTUK

59

Bcenennas. Paz0eranue ranaktuk. Teopus
bonbiioro B3peiBa. PeKkToBOE M31ydeHNUE.
Meraranaktuka

60

HepemeHHLIe HpO6HeMBI ACTPOHOMHU

61

Kontponbhas pabora «1eMeHThl aCTPOHOMHH U
acTpoHU3UKM»
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O6o06maromuit ypok. Ponb ¢pu3uku 1 acTpoHOMUHN B

62 SKOHOMHYECKOM, TEXHOJIOTHYECKOM, COIUATLHON U 1
ATHYECKOH c(hepax esTeIbHOCTH YeIOBEKa
63 O6o6matomuii ypok. Ponb 1:1 MECTO (111431/11(1/1 u 1
aCTPOHOMMH B COBPEMEHHOM Hay4HOH KapTHHE MUpa
O6o6maromuit ypok. Pons huznyeckoit Teopun B
64 (hopMHUPOBAaHUHU MIPEACTABICHUH O (PU3UICCKOM 1
KapTHHE MUpa
O6o6matromuit ypok. Mecro ¢pu3nueckoi KapTHHbI
65 MHpa B 00IIEM Py COBPEMEHHBIX €CTECTBEHHO- 1
HAy4YHBIX MPEACTABICHUIN O IPUPOIE
66 PesepBHBIN ypok. MarHutHoe noie. 1
DneKTpOMarHuTHas UHIYKINS
67 PesepBHbIii ypok. OnTuka. OCHOBBI CIEIUAIBHOM 1
TEOPUH OTHOCHUTEIBHOCTH
Pesepnblii ypok. KBantoBas pusuka. DieMeHTb bubnnoreka [{IOK
68 1
ACTPOHOMUU U acTpopU3uKu https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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