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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo npenmery «@Du3uka» Ha ypoBHE CpelHEro oOuiero oopazoBaHus
COCTaBJeHa Ha OCHOBE MojoxeHHl u TpebOoBaHuii K pe3yjbTaTaM OCBOCHMSI OCHOBHOM
o0pa3oBaTeNnbHON  MpOrpaMMbl  CpelHero oOmero oOpa3oBaHUsA, MPEJCTABICHHBIX B
denepanbHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE CpPelHEro oomiero oOpa3oBaHUs
(ITpukaz MunucrepctBa mpocsemienusi Poccuiickoit @enepauuu ot 12.08.2022 Ne 732 «O
BHECCHUU M3MEHEHUH B (hefepatbHbIi TOCY1apCTBEHHBIA 00pa30BaTeIbHBIN CTAaHIAPT CPEIHErO
obmero o0Opa3oBaHUs, YTBEPXKACHHBIH MpHUKa3oM MUHHCTEpCTBA OOpa30BaHUS M HAYKH
Poccuiickoit ®epepanmu ot 18.05.2023 noo Ne 371), denepanapHOii paboyei MPOrpamMMbl
0a30Boro ypoBHs u3yueHHs ydeOHoro mpeamera «®Pusmka» (10-11 kmacc), OOIlI COO u
yuebnoro miana ['bBOY COII Ne 2 r. CeIBpaHW, a Takke Ha OCHOBE XapaKTEPUCTHKU
IUTAHUPYEMBbIX PEe3yJIbTaTOB IyXOBHO-HPABCTBEHHOT'O Pa3BUTHSI, BOCIUTAHHUS U COIMAU3ALUN
oOydJaromuxcsi, MpeACTaBICHHBIX B paboueii mporpamme Bocnutanus ['BOY COII Ne 2 r.
Ce13panu.

Conepxanue mporpaMMbl 1O (U3MKE HAmpaBiIeHO Ha (HOpPMUPOBAHHE ECTECTBEHHO-
Hay4yHOHM KapTuHbl MHUpa oOyvaromuxcs 10—11 kiaccoB npu oOyueHuu ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JESATENIbHOCTHOIO 1oaxo/a. Ilporpamma no gpusnuke cooTBETCTBYET
tpeboBanusiM OI'OC COO K IaHUPYyEMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbraraM OOydeHHs, a TaKXK€ YUHUTHIBAET HEOOXOAMMOCTb pPEaIU3aLUU MEXIPEIMETHBIX
CBsi3el (PM3UKU C €CTEeCTBEHHO-HAay4YHbIMHM Y4eOHBIMH IpeaMeTamMu. B Hell ompexpemnstoTcs
OCHOBHBIE LI U3Yy4YeHUs (U3MKU Ha YPOBHE CpelHEro ooiiero oOpa3zoBaHUS, IJIaHUPYEMbIE
pe3yabTaThl OCBOEHHUS Kypca (U3MKU: JMYHOCTHBIE, MeETalpeAMETHbIE, IpeAMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma no Gpu3uKe BKIIOYACT:

IUTAHUPYEMbIE pe3yJbTaThl OCBOEHHMsS Kypca (QU3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIE
MIPEeIMETHBIE PE3yJIbTaThl IO TOAaM O0YUYEHHUS;
cojiepkanue yueOHoro npeamera « Pusuka» 1o rogam o0yueHus..

®u3rka Kak Hayka o Haubosiee 00IIMX 3aKOHAX MPUPOJbI, BHICTYIAs B KaYECTBE YUEOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMH 00 OKpPY:)KarollleM MHUpeE.
HIkonpHBIH Kypc (U3MKH — CHCTEMOOOpAa3yOIMi MJii €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
MIPEIMETOB, MIOCKOJBKY (PM3NUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SABJICHUM, H3y4aeMbIX
XUMHeH, Ouonoruei, ¢usmueckoi reorpadueir u acrpoHomueil. Mcnonap3oBaHue M akTHUBHOE
IpUMEHEHHe (QU3MUECKUX 3HAHMH ONpeienser XapakTep M pPa3BUTHE pa3HOOOpa3HBIX
TEXHOJOTUI B cdepe HHEPreTHKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, IOJYyYEHHUS HOBBIX
MaTepHalioB C 33JaHHBIMU CBOMCTBaMU U ApyTux. M3ydeHne Gu3nKu BHOCUT OCHOBHOM BKJIaJ B
(hopMHpOBaHNE €CTECTBEHHO-HAY4YHON KapTHHBI MUpPa 00ydaromuxcs, B popMUpoBaHUE YMEHUN
MPUMEHSATh HAYYHBIH METOJI IO3HAHUS MTPH BHIMOJIHEHUH UM Y4eOHBIX UCCIIEOBAHUH.

B ocHOBY kypca pusuku 1yist ypoBHSI cpeaHero o0mero oopa3oBaHusl TOJIOXKEH PAJT UICH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK IMPUHIHUIIBI €0 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUHU C HEM KypcC SIBISETCS JJOTUYECKU 3aBEPLUIEHHBIM, OH
COJZIEpKUT MaTepHall U3 BCeX pa3zesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCUYECKOH, TaK U
COBpEMEHHOM (PU3HKH.

Hoesn eenepanusayuu. B coOTBETCTBUU ¢ HEl MaTepuall Kypca Gpu3nki 00beTUHEH BOKPYT
¢usznueckux Tteopuil. Benymum B kypce sBisercs (GOpPMHUPOBAHHME MPENCTaBICHUM O
CTPYKTYPHBIX YPOBHSX MAaT€pPHH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanusauus mpennosiaraeT UCHOIb30BaHUE T'YMaHUTAPHOTO
noTeHIMana (U3NYECKON HAayKH, OCMBICIEHUE CBS3M Pa3BUTUS (PU3UKH C Pa3BUTHEM OOILECTBA,
a TaKke ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 9KOJIOTMUYECKUMHU MTPOOIeMaMHu.

Hoes npuxnaonou nanpaenennocmu. Kype Gpu3Mku mpeanogaraet 3HakOMCTBO € IIUPOKUM
KPyTrOM TEXHHUYECKHX U TEXHOJOTHYECKUX MPUIIOKEHUH U3yUYEeHHBIX TEOPHM U 3aKOHOB.

Hoes »osxonoeuzayuu peanusyercs TOCPEICTBOM BBEACHUS DJIEMEHTOB COJEpIKaHUS,



MOCBSIIEHHBIX JKOJIOTUYECKUM TPoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a TaK)Ke 00CYKIeHHS MpoOIeM palliOHAILHOTO MPUPOIONOIb30BAHUS U
9KOJIOTMYECKOM 0€3011aCHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (HU3MKH Ha ypOBHE CpelHEro ooIiiero oOpa3oBaHHs
ABISIOTCS  u3nMueckue Teopuu ((HOpMHUpPOBaHHME MPEACTABICHUNA O CTPYKTYpE IMOCTPOCHHS
¢usznueckoil Teopuu, poid (PyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX



MPEJICTAaBICHUSIX O MPHUPOJIE, TPAaHUIAX NMPUMEHUMOCTU TEOpHUH, AJsl OMHCAHUSI €CTECTBEHHO-
HayYHBIX SIBJICHUI U MIPOLIECCOB).

CucTeMHO-IeTETLHOCTHBIN MOAX0 B Kypce (PU3MKHU peanu3yercs Mpexe BCEro 3a CUYET
OpraHu3aliy 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOyyatomuxcs. s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO HCHOJB30BAHUE CHUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOphIE B MporpamMme 1o (Gu3NKe OOBEIWHEHBI B OOIIMNA CITHCOK
YUCHHUYECKUX MPAKTUUYECKUX paboT. BrlaeneHue B ykazaHHOM IepeyHe J1abopaTopHBIX pador,
MPOBOAMMBIX Ui KOHTPOJII M OLIEHKH, OCYIIECTBISIETCS y4aCTHUKaMU O0pa30BaTeIbHOTO
nporecca UCXOs U3 0COOEHHOCTEH TUIAaHMPOBAaHMS U OCHAleHUs KabuHeta ¢usuku. [lpu sTom
oOecrnieunBaeTcs OBJaJeHHE OOY4YalOIIMMUCS YMEHUSIMU IMPOBOJUTH KOCBEHHBIE H3MEPEHMS,
WCCIICIOBAHMST 3aBUCHUMOCTEH (U3MYECKUX BEIWYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEIJIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHue ynenseTcsl pelieHU0 pacuéTHBIX U KauecTBEHHBIX 3ajad. [Ipu saTom
JUIS pacyETHBIX 3a]]a4 MPUOPUTETOM SIBIISIOTCS 33/1a4U C SIBHO 33JaHHON (PU3NYECKON MOJEINbIO,
[IO3BOJISIIOIINME MPUMEHSTh M3YyUEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjena
Kypca, TaKk U UHTETpUpPYs 3HAHUS U3 Pa3HBIX pa3fenoB. [l KaueCTBEHHBIX 33/1a4 IPHOPUTETOM
ABIISIIOTCSL  3aJaHusi Ha OOBSCHEHHWE TPOTEKaHUS (PU3MUECKUX SBJICHUH W TIPOLECCOB B
OKpYy XKarollel >KU3HH, TpeOyrolmue BbIOOpa (U3MYEecKOW MOJENH A CUTyallMd MPaKTHKO-
OpPUEHTUPOBAHHOTI'O XapaKTepa.

B coorBerctBun ¢ TtpeboBaHuamu DPI'OC COO k MaTepuaIbHO-TEXHUUYECKOMY
obecriedeHno y4eOHOro mporecca 0a30BbI YpOBEeHb Kypca (PU3MKH Ha YpPOBHE CpPETHETO
o0miero o0pa3oBaHUs JOJKEH M3y4yaThCsl B YCJOBMSIX HMpeIMETHOro kabuHera (U3UKH UIU B
YCIIOBUSIX MHTEIPUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAy4YHOT o 1MKIa. B xabunere
(bU3HUKHN T0JKHO OBITH He0OX0auMOE JabopaTopHOe 000PYIOBAHHE ISl BHIITOJHEHUS YKa3aHHBIX
B TmporpamMmme 1o (U3MKE YYCHHYECKHX MPAKTUYECKHX paboT M JAEMOHCTPALMOHHOE
o0opyioBaHue.

JeMoHCTpaniioHHOE 00opyAoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAIbHON TOCTATOYHOCTH M 00ecreurBaeT MOCTAHOBKY MEPEYHCIEHHBIX B MpOrpaMMme Io
¢u3MKe KIIOYEBBIX JIEMOHCTpAlUMi AJI HCCIENOBaHMS HM3yYaeMbIX SBJICHUI M IPOILECCOB,
SMIMUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHH.

JlaboparopHoe 000pyIOBaHME AJII YYEHHYECKHX MpPaKTUYECKUX padoT (opmupyercs B
BUJIE TEMAaTHYECKHUX KOMIUIEKTOB M oOecneunmBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha JBYX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTBI J1aOOpaTOPHOro OOOpYIOBaHUS JOJKHBI OBITH
MOCTPOEHBl Ha KOMIUIEKCHOM HCIOJb30BAHUU AHAJOTOBBIX M LU(POBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUJI€ IM(PPOBHIX J1A0OPATOPHIA.

OCHOBHBIMU LETSIMH U3y4eHUs (PU3UKH B 00111eM 00pa30BaHUU SBISIOTCS:

(dbopMupOBaHHE UHTEpPECAa U CTPEMJICHUSI 00yUalOUIMXCsAd K HAyYHOMY M3YyUEHUIO MPUPOJIbI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPECTABICHUI 0 HAYYHOM METO/€ MO3HAaHU U (HOPMUPOBAHHE MCCIIEOBATEIBCKOTO
OTHOIIEHHS K OKPY>KAIOIINM SIBJICHHUSIM;

(dbopMUpOBaHKHE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4EHHs] OCHOB CTPOEHHSI MaTepUU
U pyHIAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

dopmHpoBaHHE YMEHUN OOBSICHATH SIBIEHUS C HCIOJIb30BaHHMEM (PU3MUECKUX 3HAHUNA U
Hay4YHBIX J0Ka3aTeNbCTB;

dbopMupoBaHUE MpEACTaBICHUN O POiM (PU3MKU JUIsI Pa3BUTHS JIPYTMX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JlocTikeHue 3TuX 1eneil odecreunBaeTcsl pelieHueM CielyIoIuX 3aay B Mpolecce
M3y4deHus Kypca (U3UKHA Ha YPOBHE CPEAHETo 00Iero oopa3oBaHusI:

MpUOOpEeTEeHNE CUCTEMBI 3HaHUN 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX,
BKJIIOYAss MEXaHHUKY, MOJIEKYJSIpHYIO (U3UKYy, SJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (H3HUKY H
3JIEMEHTHI acTpOpU3UKH;



(dbopMUpOBaHHE YMEHUN NPUMEHSATH TEOPETUYECKHE 3HAHMUS AN OOBACHEHUS (U3MUEeCKUX
SIBIICHUY B TIPUPOJIE M [T IPUHATHS MPAKTUICCKUX PEIICHUH B TTOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pPEIICHUS PA3IUYHBIX 337a4 C SIBHO 33JaHHOM (pU3MUecKol MOJIEINbIO, 3a/1ad,
M0/Ipa3yMeBaIOIINX CaMOCTOATEIbHOE co3aHue (U3UYECKON MOJIeNH, aJleKBaTHON YCIIOBUSM
3a/1a4y;

MOHMMaHue (U3MYECKUX OCHOB U MPHUHIUIOB JACHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOIMYECKUX IPOLECCOB, MX BIUSHUSA HA OKPYIKAIOLIYIO CPEAY;

OBNIQJICHUE METOAAMU CAMOCTOSITENIbHOIO IUIAHHUPOBAHUS HM  TPOBENEHHUS  (DU3HMUYECKUX
SKCIIEPUMEHTOB, aHallu3a W UWHTEpIpeTanuu UH(OpManuu, OmpeAesNeHuss JAOCTOBEPHOCTU
IIOJIyYEHHOT'O pe3yibTarta;

CO3JIaHUE YCJIOBUW i1 PA3BUTUS YMEHUM IPOEKTHO-UCCIEAOBATEIBbCKOM, TBOPYECKOMN
NeSITeNIbHOCTH.

Ha usyuyenue ¢usuku (0a30BBI ypoBEHb) Ha YPOBHE CpeaHEro oOmero odpa3oBaHuUs
orBoautcs 136 gacos: B 10 kmacce — 68 wacoB (2 gaca B Hemeno), B 11 kimacce — 68 gacos (2
yaca B HEJIEJIO).

[Ipennaraemslii B mporpaMme o ¢pu3nke nepedeHb J1ad0paTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCS PEKOMEHJIOBAaHHBIM, YUYUTENb JENaeT BBHIOOP MPOBEACHHS JIAOOPATOPHBIX pPabOT U
OTIBITOB c y4éToM WHIUBUAYaTbHBIX 0COOeHHOCTEM 00y4aronuxcs.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pasnen 1. ®dusnka u MeToAbl HAYYHOT0 O3HAHUA
®usuka — Hayka o npupone. Hayunble Meroasl mo3HaHus OKpy»Karowmero mupa. Poib
HKCIEPUMEHTA ¥ TEOPUH B IPOLIECCE TO3HAHUSI IPUPOAbI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUHA U mporeccoB. Hayunsle runoressl. duzndeckue
3aKOHBI M TEOPHH. I"paHUIbl IPUMEHUMOCTH (GU3NYECKUX 3aKOHOB. [IpMHIIUI COOTBETCTBHUS.
Posib u Mecto puzuku B pOpMHUPOBAaHUM COBPEMEHHOW HAyYHOH KapTHHBI MHpA, B
MPAKTUYECKOU NEeSITEILHOCTH JIIOICH.
Jlemoncmpayuu

AHanorossie 1 I_II/I(i)pOBBIe HN3MEPUTCIIbHBIC HpI/I60pBI, KOMIIBIOTCPHBIC JaTUUKH.

Pazgen 2. MexaHuka

Tema 1. Kunemamuka

Mexanuueckoe JBHKEHHE. (OTHOCUTEIBHOCTh MEXAaHWYECKOro JBHWKeHUs. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, cKOpocThb (CpeaHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U YCKOpPEHUE
MaTepUaIbHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTEMBbl KoopauHaT. ClokeHue NepeMenieHnil 1
CJIO’KE€HUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJWHEHHOE ABIOKeHHE. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIICHUS] MAaTEPUAIbHON TOUYKH OT BPEMEHU.

CBoOogHoe nageHue. Y CKOpeHre CBOOOIHOTO MaCHUsI.

KpuBonuneiinoe paBuxeHue. J[BHKeHUE MaTEepUAIbHOW TOYKHM 110 OKPYKHOCTH C
IIOCTOSIHHOM I10 MOJYJI) CKOPOCTBIO. YTJOBasi CKOPOCTb, JIMHEWHass CKOpocTh. Ilepuon wu
yactoTta obpareHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue ycTpocTBA M MNPAKTUUECKOE NPUMEHEHHE: CIHUJOMETp, JIBUKEHHUE
CHapsI0B, LIETIHbIE U PEMEHHBIE MTEpEAayH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIUS] KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

[TpeoOpa3zoBaHue ABMKEHUI C UCIIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenne aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaJACHUS.

Hampasnenune ckopocTu pH IBUKEHUH 1O OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3ydyeHne HepaBHOMEPHOT'O ABMKEHUS C LIETIBIO ONPEIEICHUS] MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLIEGHUS ~ MEXAY  MyTSIMH,  NOPOMJAECHHBIMH  TEJIOM 3a
MOCIeZIOBAaTEIbHbIE pPaBHbIE TMPOMEXKYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM JIBUYKEHUH C
Ha4aJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuenue ABUKEHUS MIApUKa B BI3KOU KUIKOCTH.

Nzydenue nBuxeHHs Teia, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHocuTenbHOCTH ['anwmies. [lepssiii 3akoH HeroToHa. MIHEpIMabHBIE CHCTEMBI
OTCUéTa.

Macca tena. Cuna. [Ipunnun cynepno3uniuu cuil. Bropoii 3akon HeroToHa miis
MarepuanbHOU Touku. Tpetnil 3akoH HbroTOoHA J71s1 MaTepHalIbHBIX TOYEK.

3akoH BceMupHoro Tsarotenus. Cuina tspkectu. [lepBas kocMuueckas CKOPOCTb.



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

Tpenune. Buapl TpeHust (mokosi, ckoibxeHus, kadeHus). Cwma tperus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUsS U cuiia TpeHus nokos. Koapdumment tpenus. Cuia conpoTHBICHUS
IIPY IBHKCHUM TeJa B )KUAKOCTU WK rase.

[TocTynaTtensHOE M BpamaTeabHOE IBUKEHNE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaiieHusd. Ilnedo cunbl. YcimoBus paBHOBeCHS
TBEPIOTO Tea.

TexHnyeckue yCTpOWCTBAa W IPAKTUYECKOE IPUMEHEHHE: IOAIUUIHHUKY, JBHKECHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHME MHEPLUH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEJI.

Bropoi1 3akoH HeroToHa.

N3mepenue cu.

CrnosxeHnue cui.

3aBUCUMOCTb CUJIBI YIPYTOCTHU OT J1e(OpMalHH.

HeBecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U TTAJICHHH.

CpaBHeHuE CUII TPEHUS IIOKOsI, KAYEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydenue ABM>KEeHUs OpycKa M0 HaKJIOHHOM IJIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HMKAKOLIMX B IPYXXHHE M PE3UNHOBOM
oOpasiie, OT ux AedopMaIuu.

HccnenoBanue yCclloBUM paBHOBECUS TBEPIOrO Tejla, UMEIOLIETO OCh BPALLIEHUS.

Tema 3. 3axonsl coxpanenus é Mexanuxe

Hmnynbe MatepuanbHOM TOUKH (Tena), CUCTEMbl MaTepHaIbHBIX TOUYEK. MIMITyJbe cuilbl U
M3MEHEHNE UMITYyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBUYKEHUE.

Pabora cuiiel. MOIITHOCTE CHJIBI.

Kunernyeckas sHeprusi MareprajibHON TOUku. Teopema 00 U3MEHEHUM KHHETUYECKOU
JHEPIUH.

[TorenunanbHas 3Heprus. [loreHunanbHas 3Hepryus ynpyro AeopMUpOBaHHOM NMPYKUHBI.
[TorennuansHast sHeprus Teaa BOJIN3U OBEPXHOCTH 3eMIIH.

[ToTeHunanbHbIE U HEMTOTEHIIMATIbHBIE CHIIbl. CBSI3b pabOThl HEIOTEHIIMAIBHBIX CHUJI C
U3MEHEHUEM MEXaHNYECKOW SHEPTUU CUCTEMBI TEN. 3AKOH COXPAHEHUS MEXAaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE NMPUMEHEHME: BOAOMET, KOIEP, IMPYKUHHBIN
MACTOJIET, IBUKEHUE PAKeET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE IBUKEHUE.

[Tepexon moTeHIIMAIBHON SHEPTUN B KUHETHYECKYIO U OOpATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Nzydenue aOCONIOTHO HEYNPYToro yjaapa ¢ MOMOMIbIO JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBS3U pabOThI CHIIBI C M3MEHEHHEM MEXaHMYECKOW HHEpPTuu Teja Ha
MIPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.

Pasnea 3. MouiekyasipHasi pUM3MKa M TEPMOANHAMHMKA

Tema 1. Ocrogvl MoNEKYNAPHO-KUHEMUYUECKOT meopul

OCHOBHBIE TTOJIOKEHUS MOJ'IGKyJ'IS[pHO-KHHGTH'—IGCKOfI TEOPHHU N UX ONBITHOC 000CHOBaHHE.
BbpoyHnoBckoe aBwkenue. Auddysus. Xapakrep IBUKEHUS U B3aUMOICWCTBUS YacTHUI]



BemecTBa. Mojenu CTPOSHUs Ta30B, KHAKOCTEHM M TBEPABIX Tel W OOBSICHCHHE CBOMNCTB
BEIIECTBA HAa OCHOBE 3TUX Mojeneid. Macca um pasMmepbl Mosiekyid. KommdecTBo BemiecTsa.
[TocTostnuast ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanpHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETUYECKOW TEOpUHU
uaeanbHOro rasza. AOCONIOTHas TeMmIeparypa Kak Mepa cpelHed KHHETHYEeCKOW HHEepruu
TEIJIOBOrO JBMWKeHHMs dactul rasa. Illkana temmneparyp KenpBunHa. ['a30Bble  3aKOHBI.
VpaBunenue MenneneeBa—Kianeitpona. 3akon [anpToHa. M3omponecchl B UacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe nmpeacTaBiIeHne U30MPOLECCOB: U30TEpMa,
n30xopa, u3obapa.

TexHruecKue yCTporUCTBa U MPAKTHUECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITH, TOKAa3bIBAIONINE JUCKPETHOE CTPOEHHE BeliecTBa, (oTorpaduu  MOJIEKyI
OpraHUYECKUX COCIUHEHUI.

OmnbiTe! 0 AU(PY3UN KUAKOCTEHN U Ta30B.

Monenb OpOyHOBCKOTO JBUKECHHUS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJEHCTBHUS.

Monens, WUTIOCTpUpYIOLIAs NPUPOLY AABJICHUS I'a3a Ha CTEHKHU COCy/1a.

OnbIThL, WUTIOCTPUPYIOLIUE YPABHEHHE COCTOSIHUS UACAIBHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckui sxcnepumenm, nabopamopmvie pabomul

Onpenenenne Macchl BO3Jyxa B KIACCHOW KOMHATe€ Ha OCHOBE H3MepeHud o00BnéMma
KOMHATBHI, JTaBJICHUS U TEMIIEPaTyphl BO3/IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKy TapaMETPAMK COCTOSIHUS Pa3pexKEHHOT0 rasa.

Tema 2. OcHogbl mepmoOUHAMUKU

TepmonuHamuueckass cucreMa. BHYTpeHHsAs 3HEprusi TEPMOJMHAMHYECKON CHUCTEMBI U
criocoObl e€ m3mMeHeHus. KonmmuectBo TerioTsl M paboTa. BHYTpeHHSS SHEpTrus 0HOATOMHOTO
uaeanbHOro Traza. Buael Temionepenauu: TEIJIONPOBOAHOCTb, KOHBEKLMS, H3JIyUYEHUE.
VY nenpHasATeI0EMKOCTh BellecTBa. KonnuecTBo TEMIOTH PH TeIJIonepeiaye.

[Tonstue 00 aamabatHOM mpouecce. [lepBblii 3akoH TepmomuHamuku. [IpuMeHeHue
MIEpPBOro 3aKOHA TEPMOJAMHAMUKH K n3ompoueccam. ['paduueckas naTepnperanus padboTsl rasa.

Bropoii 3akoH TepmMoanHamMuki. HeoOpaTUMOCTh MPOIIECCOB B TPUPO/IE.

TenoBeie MamuHbl. [IpuHIMIBI HelicTBUS TeroBbIX MamuH. [IpeoOpa3oBanus S3HEPTUU B
TerioBbIX MamuHax. KoadduimenT monesnoro aeicTBus teruioBod Mamuabl. ukn Kapao u
ero K03(pQUIMEHT MOJIE3HOTO AEUCTBUS. DKOJOTUUYECKHUE TPOOIEMbI TETIJIOIHEPTETUKH.

TexHuueckue yCTpOMCTBA M TNPAKTUYECKOE NPUMEHEHHWE: JBUTaTellb BHYTPEHHEIO
CropaHus, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3MeHeHne BHYTpPEHHEW SHEpPruM Tejla NMpPU COBEPIIEHUU pabOThl: BbUIET MPOOKH U3
OyTBUTKM TIOJ JCMCTBHEM C)KAaTOro BO3/yXa, HarpeBaHue »¢pupa B JaTyYHHOU TpyOke MyTEM
TpeHUs (BUI€O0IEMOHCTPAIIHS).

N3meHeHnne BHyTpeHHEN SHEpruu (TEMIEpATyphl) TeNa MpHU TeIonepeaaye.

OmnbIT Mo aguabaTHOMY PAaCHTUPEHHUIO BO3/IyXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoit TypOWHBI, ABUTATENs] BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TENI0EMKOCTH.

Tema 3. Azpecamnsie cocmoanusn eeujecmea. Dazosvie nepexoovl

[Tapoobpa3zoBanue u KoHaeHcanus. Vcmapenue u  KumeHue. AOCOIIOTHAaE U
OTHOCHUTEJIbHAS BIAXKHOCTh BO3ayXxa. HaceimeHHslil map. YaenpHas TEIioTa mapooopa3oBaHUsl.
3aBUCHUMOCTh TEeMIIepaTypbl KUIIEHUS oT JIABJICHUSI.



Teépnoe Teno. Kpucrammueckue u aMmopdHbie Tena. AHU30TPONHUS CBONCTB KPHUCTAIIOB.

Kunkue xpuctamipl. CoBpeMeHHbIE Marepuanbl. [lnaBneHne wm Kpuctamnuzauus. Y aeabHas
Teriora miasneHus. Cyonmumanus.

VYpaBHEeHHE TEIJIOBOrO OaslaHca.

TexHUYeCKHuEe yCTPOWCTBA M TMPAKTHUECKOE NPHUMEHEHHE: TUTPOMETP U ICHXPOMETD,
KaJIOpUMETpP, TEXHOJOTHMH TOJYYEHHS COBPEMEHHBIX MaTepuajioB, B TOM  4YHUCIIE
HaHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

CriocoObl U3MepEeHUs BIAKHOCTH.

Habmtoienue HarpeBaHus U MIABJIECHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3mepeHne OTHOCUTEIIBHOM BIIaXKHOCTH BO3/IyXa.

Paznen 4. DiekTpoauHaAMHUKAa

Tema 1. Inekmpocmamuxa

OnekTpu3anusi Tel. OJEKTpUuueckuil 3apsia. JlBa Buaa DJIEKTPUYECKUX  3apsiOB.
[IpoBOIHMKY, TUATEKTPUKH U TTOJIYITPOBOIHUKH. 3aKOH COXpaHEHUS JJICKTPUUECKOTO 3apsijia.

B3aumopeiictBue  3apsgoB.  3akoH Kymona. TodeuHbli  37€KTpUYECKH — 3apsl.
Onekrpuueckoe moje. Hampsxk€HHOCTh diekTpudeckoro mois. [IlpuHuum cynepro3unuu
ANEKTPUYECKUX MNoJIeH. JINHUKM HaNPsy)KEHHOCTH AJIEKTPUUECKOTO MOJIS.

Pabora cun snexkrpocrarnueckoro mojs. Ilotenmuan. Pa3sHOCTh  MOTEHIIMAIOB.
[IpoBOIHUKYM M AUANEKTPUKH B AIEKTPOCTATUUECKOM ToJIe. [[uaneKkTpruieckasi NpOHUIIAEMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh ILIOCKOTO KOHAEHCATopa. JHeprus
3apsHKEHHOr0 KOHAEHCAaTopa.

TexHU4ecKue yCTPOMCTBA M MPAKTHUECKOE INPUMEHEHHE: DIIEKTPOCKOI, 3IIEKTPOMETP,
AJIEKTPOCTaTUUECKAs 3alllUTa, 3a3€MJIEHHUE DJIEKTPONPUOOPOB, KOHIAEHCATOP, KOMUPOBAILHBIM
anmnapar, CTpyWHBINA IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzauMopeiicTBue Ha’IEKTPU30BAHHBIX TETI.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

ITpoBOAHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DIEeKTpOCTaTUYECKasl 3allHUTa.

JIM3IEKTPUKH B SJIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOWAAW IUIACTHH,
PACCTOSTHUSI MEXKIY HUMHU U JTUAJICKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEHCaTopa.

Yuenuueckuiui sxcnepumenm, nabopamopnovie pabomuol

N3Mmepenne 3neKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannstit 31exkmpuueckuit mok. Toxu 6 paznuunvix cpedax

DJIEKTPUYECKUN TOK. Y CIIOBHS CYIIECTBOBAHMS SJIEKTPUYECKOrO0 TOKAa. MICTOYHHUKHM TOKa.
Cuna Toka. [TocTosiHHBIHN TOK.

Hanpsxkenue. 3akon Oma 7151 yyacTka LEeTH.

DIIEKTPUYECKOE CONPOTHUBJICHHUE. VY nenvHOE CONPOTHUBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapaAIIENBLHOE, CMELIAHHOE COEIMHEHUE ITPOBOJHUKOB.

PaboTa snextpuyeckoro Toka. 3akoH [xoymns—JIeHma. MOIHOCTB JIEKTPHUECKOTO TOKA.

DIEKTPOABUKYIIASL CUJIa U BHYTPEHHEE CONMPOTUBJICHUE UCTOYHUKA TOKa. 3akoH Oma 1
MOJIHOM (3aMKHYTOI1) 3nekTpuyeckoil enu. Koporkoe 3amMbIkaHue.



DJeKTpOHHAs MPOBOJUMOCTD TBEPIBIX METAJIJIOB. 3aBUCUMOCTb COIPOTHUBIICHUS METAJUIOB
oT Temreparypsl. CBEpXIPOBOJUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHAass M INPUMECHAs MIPOBOJUMOCTb IOJIYIPOBOJIHUKOB.
CsoiicTBa p—n-nepexoa. IloxynpoBogHKOBbIE TPUOOPHI.

ONeKTpUYeCKUil TOK B pacTBOpax M pacIulaBax 3JIEKTPOJIMTOB. DIEKTPOIUTHUYECKAs
JUccoIaIus. JIEKTPOIIn3.

DJIeKTpUUYECKHl TOK B razax. CaMOoCTOATENbHBIN U HECAMOCTOSTENbHBIN pa3psa. MoiHus.
IIna3ma.

TexHuueckue ycTpoicTBa U MPaKTHUECKOE IPUMEHEHHE: aMIIepMETp, BOIBTMETP, PeocTar,
UCTOYHHUKH TOKa, OJJIEKTPOHArpeBaTelbHbIE MPUOOPHI, DIEKTPOOCBETHUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHHs, BaKyyMHbI  JMOA, TEPMHUCTOPBl U  (OTOPE3UCTOPHI,
II0JIyIIPOBO/IHUKOBBIH MO/, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepeHnue cuibl TOKa U HaIPSKEHUS.

3aBUCUMOCTb CONPOTHUBIICHUS LMIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IMJIOLIATU
MIONEPEYHOr0 CEUYEHUs U MaTepHuaa.

CwMer1aHHO€E COeIMHEHHE TPOBOTHUKOB.

IIpsiMoe n3MepeHune MEKTPOABMKYIIEN CHIlbl. KOPOTKOE 3aMbIKaHHE raJIbBAHUYECKOTO
3JIEMEHTAa U OLIEHKAa BHYTPEHHETO COIIPOTHBIICHUSL.

3aBUCUMOCTb COIIPOTUBJIEHHS] METAJJIOB OT TEMIIEPATYPBHI.

[TpoBOIUMOCTB JEKTPOIUTOB.

HckpoBoit pa3psg 1 IpOBOAUMMOCTD BO3AyXa.

ORHOCTOPOHHSISI HIPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

N3yueHne cMeIaHHOTO COEIMHEHMs PE3UCTOPOB.

W3mepeHne SIEKTPOJIBMKYIIEH CHJIbI HCTOYHUMKA TOKAa U €ro  BHYTPEHHETO
COIIPOTHBIICHHUS.

Hab6mronenue anexrpomnusa.

Me:xnpeamerHblie CBA3U

N3zyuenmne kypca ¢usmkm 6azoBoro ypoBHs B 10 Kiacce OCymIeCTBISETCS C YYETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBs3€il ¢ KypcaMM MaTeMaTWKH, OWOJIOTUH, XUMMH,
reorpaduu ¥ TEXHOJIOTHUH.

Mescnpeomemnuvie nouamus, CBSI3aHHBIE C HM3YYEHHEM METOJIOB HAYYHOI'O IO3HAHMS:
sBJICHUE, HayyHbIH (pakT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, TeOpus, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJIEJIMPOBAaHUE, MOJIEIb, U3MEPEHNE.

Mamemamuxa: pelieHHe CHUCTEMbl YypaBHEHUM, JHMHEWHas ¢yHKOUs, napadona,
runepOoia, uxX rpaguKu U CBOIMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXJIECTBO, BEKTOPHl M HMX MPOEKIMH Ha OCU
KOOpPJUHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanudeckoe IBUKEHHE B KUBOHM mpupone, 1ud¢ysus, ocMoc, TermooOMeH
KHMBBIX OPraHW3MOB (BH[bI TEIUIONEPEauH, TEIUIOBOE PABHOBECHE), SJICKTPUUECKUE SBICHUS B
YKABOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOEHHE BEUIECTBa, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBa,
MOJIIpHasi Macca, TEIUIOBBIE CBOWCTBAa TBEPABIX TN, KUAKOCTEW U Ta30B, JJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, AIEKTPOIUTHYECKAS AUCCOIMALINS, TalbBaHHUKA.

T'eoepaghus: BnaxxHOCTh BO3/IyXa, BETPBI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHUE ABMXKEHUN C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHHUS B
TEXHUKE, TOJIIUIHUKH, HCIOJb30BAHME 3aKOHA COXPAHEHUS HUMIIyJbca B TEXHUKE (pakera,
BOJAOMET U Jpyrue), JBHUraTellb BHYTPEHHErO CropaHus, HapoBasi TypOuHa, OBITOBOI
XOJIOJWIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH NOJyUYEHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM YHCIIE
HAaHOMATepHalloB, U  HAHOTEXHOJOTHH,  DJEKTpOCTaTHYecKass  3allluTa, 3a3eMJICHHE



ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, dJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pa3nen 4. dnekTpoguHaMuKa

Tema 3. Maznummnoe none. I1eKmpomMazHuUmMHAA UHOYKUUS

[TocTtostHHbIE MarHuThl. B3aumojaeicTBHE TOCTOSHHBIX MarHWTOB. MarHuTHOE IIOJI€.
Bektop marautHoOM uHAyKUIMU. [[pyHIKI Cynepno3uii MarHUTHBIX MOJIeH. JIMNHMU MarHUTHOMN
uHaykuud. KaptuHa auHuN MarHUTHOM MHTYKUIMU TOJIS IOCTOSTHHBIX MarHUTOB.

MaruutHoe 1oje MpOBOJHMKA ¢ TOKOM. KapTWHa JIWMHUIA HMHIYKIIMM MArHUTHOTO MOJS
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzaumoaelicTBue NpoBOJHUKOB C TOKOM.

Cwita Amriepa, e€ MOJTyJIb U HallpaBJICHUE.

Cuina JlopeHua, e€ wmonaynb M HampaBiieHHE. JIBUKEHUE 3apsyKEHHOM YacTULlbl B
OJTHOPOJHOM MarHuTHOM Toje. Pabota cuibr Jlopenna.

SIBneHue HNeKTpOMAarHUTHOM MHAYKUUU. [loTOk BekTOpa MarHUTHOM WHIYKLHH.
DNEeKTPOABUKYIIAS CUJIa UHAYKIIMH. 3aKOH 3JIEKTPOMAarHUTHOW nHAyKuuu Papaes.

BuxpeBoe snekTpuueckoe moJie. DJIEKTPOABUXKYIIAs CUia MHAYKUUMU B TPOBOJHUKE,
JBIKYIIEMCS TIOCTYTIATEIbHO B OJTHOPOTHOM MarHUTHOM II0JIE.

[Tpasuiio Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOMHAYKIIMH. DJIEKTPOABIKYIIAs CHJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOTO TOJIs1 KaTYIIKH C TOKOM.

DIIeKTPOMArHUTHOE TOJI€.

TexHuueckue yCTpOMCTBA M NIPAKTUUYECKOE NPUMEHEHUE: IOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, SJICKTPOIBUTATENb, YCKOPUTEIN DJIEMEHTAPHBIX YaCTHI], UHIyKIIMOHHAS TIE€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITy4YKa MArHUTHBIM TOJIEM.

JluHUY MHIYKIIUY MarHUTHOTO TTOJISI.

B3auMogeiicTBre JByX MPOBOJIHUKOB C TOKOM.

Cuta Amrmiepa.

[erictBue cuiibl JIopeHIia Ha HOHBI JJIEKTPOJIUTA.

SIBneHune HNeKTPOMAarHUTHON MHAYKITHH.

IIpaBuno Jlenna.

3aBUCUMOCTD DJICKTPOIBUKYIIEH CUIIBI UHAYKIIUU OT CKOPOCTH M3MEHEHUS] MarHUTHOTO
MOTOKA.

SIBnenre caMOMHTYKITHH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne MarHUTHOTO TOJISl KaTyIIKH C TOKOM.

HccnenoBanue necTBUS NOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHIYKITUH.

Pazgen 5. Kosie6aHusi 1 BOJTHBI

Tema 1. Mexanuueckue u In1eKmpomMazHunHble KOJ1eOaHus

KonebGarenbnast cucrema. CBoOoaHble MexXaHWYeckue Kosiebanus. [apMoHUueckue
konebOanus. Ilepwon, dacrora, ammoutyna u  (asa koneOanuil. IlpyXMHHBIT MasTHUK.
Matemaruueckuii MasTHUK. YpaBHEHHE TapMOHMYECKUX KojeOaHui. [IpeBpaieHue sHepruu
npu rapMOHHYECKHUX KOoJIeOaHMSX.



KonebarenbHblii koHTYyp. CBOOOAHBIE HIEKTPOMArHUTHHIE KOJICOAHUS B HICAIBHOM
KoJe0aTeabHOM KOHType. AHAJIOTUS MEXIYy MEXaHWMYECKUMHM M 3JIEKTPOMarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPrUM B HICATLHOM KoJeOaTeTbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaromux KoyieOaHusx. BeIHyX /IeHHbIE MEXaHUYEeCKUE KOoJeOaHMs.
Pe3onanc. BelHy K 1€HHBIE 3]IEKTPOMAarHUTHbIE KOJIeOaHMsL.

ITepemenHbIil TOK. CHHYCOMIAIBHBIA NEPEMEHHBIN TOK. MOLIHOCTh MEPEMEHHOTO TOKA.
AMIUIMTYHOE U IEHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA U HAIIPSDKCHUSL.

Tpancdopmarop. IIpousBoacTBo, mepenaya W HOTPEOIICHUE DICKTPUUYECKON SHEPrUu.
OKOJIOTUYECKME PHUCKM IpU IPOU3BOIACTBE JNEKTpodHepruu. KynbTypa ucnosb3oBaHusA
AJIEKTPO3HEPTUU B TOBCEITHEBHOM JKHU3HHU.

TexHnyeckue yCTpPOHMCTBA M INPAKTUYECKOE IPUMEHEHME: DJICKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeIbHOM CUCTEMBI (IIPYKUHHBIA WJIM MaTeMaTH4YECKUM
MasITHUK).

Hab6mronenue 3aryxaronmx Kojie0aHu.

HccnenoBaHue CBOMCTB BBIHYKJCHHbBIX KOJICOAHUI.

HabGmonenue pezonanca.

CB00OOAHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHusl.

OcmwmorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKAa U HAlpsyKEHUS OT BPEMEHM)  JUIS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc npu mocienoBaTeIbHOM COEAMHEHUU PE3UCTOpA, KaTYUIKW MHAYKTHUBHOCTH U
KOHJIEHCATOopa.

Monenb TUHUM 3IEKTpOoNepeayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTHY IIEpUOA MaJbIX KOJe€OaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBaHue MepeMEHHOr0 TOKa B ILENM W3 MOCIEAO0BATEIbHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTyIlIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbBLE 6OJIHbL

Mexannueckue BOJHBI, yCIoBUs pactpocTpadeHus. Ilepuoa. CkopocTe pacpocTpaHeHus
n panuHa BosHbl. [lomepeunsle W mpoposnbHbIE BOJHBL. WMHTeppepeHuns U Aupaxius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJIHBL. YCIIOBUS W3JIyY€HHUs DJEKTPOMAarHUTHBIX BOJH. B3ammHas
opuenranus BektopoB E, B, V B snexkrpomarauTHOi BojHE. CBONCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXeHHE, TMpelloMIIeHHe, Noisgpu3anus, audpakuus, uHTepdepeHus. CKOpoOCTb
AJEKTPOMArHUTHBIX BOJIH.

[IIkama 3J1eKTPOMAarHUTHBIX BOJIH. [IprMEHEHNE 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHOMIIBI panOCBA3U U TENEBUACHUS. Pagronokanus.

DNEKTPOMarHMTHOE 3arpsI3HEHUE OKPYIKAIOIIEN CPEbI.

TexHuyeckue ycTpoilcTBa M NPaKTUYECKOE MPUMEHEHUE: My3bIKajlbHble MHCTPYMEHTHI,
yJIbTpa3ByKOBasl JUarHOCTHKA B TEXHUKE U MEIULIMHE, pajap, pPaIuoNpuEMHUK, TEIEBU30p,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmromieecst Teno Kak HCTOYHUK 3BYKa.

Habmroienue orpaskeHus U MpeioMIeHHs] MEXaHUUECKUX BOJIH.

Habmonenue uarepdepeHnu 1 Tuppakiind MEXaHUYECKHX BOJIH.

3BYKOBOM pE30HAHC.



Habnronenne CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIAOW W YacTOTOU
KoJeOaHuH.

HccnenoBanue CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH:  OTPaK€HUE, IIPEIOMIICHUE,
nosispu3anus, 1udpakuus, HTepdepeHIus.

Tema 3. Onmuka

I'eomeTpuueckas onrtuka. [IpssmonrHEHHOE pacnpoOCTpaHEHUE CBETA B OJJHOPOJHOM Cpelie.
JIyu cBeta. ToueuHbIli HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. llocTpoeHue H300paxKeHHil B IJIOCKOM
3epKae.

[Ipenomnenue cBeTa. 3akoOHBl IPEJOMIICHUS CBeTa. AOCOJIOTHBIM  IOKa3aTeib
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbi yrojg HOJHOTO BHYTPEHHETO
OTpaXKEHUS.

Hucniepcus ceera. ClioxxHbIH cocTaB 0enoro cera. L[BerT.

Cobupatomue U pacceuBaromue JuH3bl. ToHkas nuH3a. DOKyCcHOE paccTOsHHE U
ONTUYECKasi cuijla TOHKOM NnuH3bI. [locTpoenne n3o0pakeHuii B COOMPAIONINX U PacCEUBAIOLINX
nuH3ax. PopMysa TOHKOW JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenesnbl NpUMEHUMOCTH T€OMETPUYECKOM ONTHUKHU.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHbIE HCTOYHMKU. Y CIOBHS
Ha0II0/IeHUs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHIIMOHHON KapTHUHE OT JBYX CHH(Aa3HBIX
KOT€PEHTHBIX UCTOUHHUKOB.

Hudpakuus cBera. JudpakumonHas pemérka. YcinoBue HAOMIOIEHHUS TJIABHBIX
MaKCHUMYMOB IIPH Ma/ICHUU MOHOXPOMATUYECKOTO CBETa Ha NU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuyeckue ycTpoiicTBa M NPaKTHUECKOE NPHMEHEHHE: O4YKH, Jymna, ¢oTroamnmnapar,
MPOEKIIMOHHBIA  anmapaT, MHKpPOCKOI, TEJECKON, BOJOKOHHAs OINTHKA, IU(PAKIHOHHAS
peméTKa, noJIApOU.

Jlemoncmpayuu

[TpstmonuHEHOE paclpoCTpaHEeHue, OTpaKEHUE U IpejomiieHue ceera. Onruyeckue
pUOOPBHI.

[TontHOE BHYTpEeHHEE OTpakeHHne. MoJieslb CBETOBO/Ia.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopenn MEUKpOCKOIa, TEIECKOIIA.

Habmtonenue natepdepeHnnn cera.

Habmonenue nudpakuuu certa.

Habmronenue nucnepcun cBera.

[TosrydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydenue criekTpa ¢ MOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmonenune nonspusanuu cera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanre CBONCTB N300pakKeHUI B JTMH3aX.

Hab6nronenue nucnepcun cBera.

Pa3gen 6. OcHOBBI crienIMaIbHOI TEOPUH OTHOCHTEIbHOCTH

I'paHnLBI IPUMEHMMOCTH KJIACCUYECKOM MeXaHUKHU. IloCTysaThl crienHaabHON TEOpPUHU
OTHOCHUTEJIBHOCTH: HHBAPUAHTHOCTh MOJYJISl CKOPOCTH CB€Ta B BaKyyMe, IPUHIHII
OTHOCHUTENIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHH M COKPAILEHUE JJINHBI.

OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTHILIBI.

CBs3pb Macchl C JHEpruedl M HUMIYJIbCOM pPENSITUBUCTCKONW YacTHUIIBl. DHEPrusi IMOKOS.



Paszpnen 7. KBanToBas puszuka
Tema 1. Inemenmul K6aHMOGOI ONMUKU
®otonbl. Dopmyna [lnanka cBs3u dHEPrUM POTOHA C €r0 YACTOTOW. DHEPIHS M UMITYJIbC
¢dotoHa.
OtkpeiTue U wuccienoBanue ¢oroddpdekra. Ombitel  A. I'. CromeroBa. 3aKoHBI
boroaddexra. YpaBaenue DitHmreiina s pororddexra. «Kpacnas rpanuna» Gorosddexra.
JaBnenue cBera. OnwiTel [1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBHUE CBETA.
TexHuyeckue ycTpoHCTBa U MPAKTHUECKOE MPUMEHEHHE: (POTOAIEMEHT, (POTONaTUHK,
coJIHEeuHas baTapesi, CBETOIUO/I.
Jlemoncmpayuu
DoTo3ddeKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gororddexra.
Cseroauo.
Conneunas O6arapest.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuto o -dactuil. [lmanerapHas
Mozenb atoMa. [loctynarel bopa. U3nydenue u nmornomeHue (GOTOHOB IpU MEpexojie aToMa ¢
OJIHOTO ypOBHSl BSHepruum Ha Jjapyro. Buabl crnektpoB. CHekTp YpPOBHEW 3HEpruM aroma
BOJOpOA.
BonnoBsie cBolicTBa yactuul. Bosnbl ne bpoinsa. KopnyckynsipHO-BOTHOBOM AyalIn3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3y4YEHHUE.
TexHudeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIIEKTPAJIBbHBIA aHaIu3
(criekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Moguenb onsita Pesepdopaa.
Omnpenenenye AMHBI BOJIHBI Jlazepa.
HaOnronenue nuHeHyaTbiX ClIEKTPOB U3ITYUYEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol
HabGmronenue nuHe9aToro cnekrpa.
Tema 3. Amomnoe a0po
OKCHEepUMEHThI,  JOKa3bIBalOIIME  CIOKHOCTb  CTPOEHHUS  sjpa. OTtkpbiTHE
panuoaktuBHOCTU. OnbITH Pe3epdopaa mo onpeaesneHuto coctaBa paJioakTUBHOTO U3JTyUeHHs..
CgoiictBa anb(da-, 6eta-, ramma-usnydeHus. BiausiHue pagnoakTHBHOCTU Ha )KUBBIE OPTaHU3MBI.
OTxkpbITHE IPOTOHA U HelTpoHa. HykinonHast Moziens siapa I'eitzen6epra—lBanenko. 3apsy
saapa. MaccoBoe uucino sapa. M30Tormnsl.
Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaZMoaKTUBHOIO pacnaja.
OHeprusi CBsI3U HYKJIOHOB B siape. Snepubie cuibl. Jledhekr macchl
anpa.Slnepusie peakiuu. [lenenue u CUHTES sep.
SAnepusiii peakrop. Tepmosinepuslii cuntes. [Ipo0GieMbl U nepcreKTUBLI SASPHON
SHEPreTHKU. DKOJIOTMYECKUE aCIEeKThI IEPHON SHEPTETUKH.
OnemeHTapHble YacTulbl. OTKpPBITHE IO3UTPOHA.
MeTo/ b1 HaOMIOAEHUS M PETUCTPALIUU HJIEMEHTAPHBIX YaCTHUILI.
OyHaaMeHTalbHbIE B3aUMOAeHCTBHS. EAMHCTBO pU3MUeCKOi KapTHHBI MUpA.
TexHuuyeckue ycTpoWcTBa M IPaKTHUECKOE MpUMEHEHUue: JA03UMETp, kamepa Buibcona,
SJICPHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
CuéTurK HOHU3UPYIOLUX YACTHULI.



Yuenuueckuii sxcnepumenm, 1abopamoprulie pabomol
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3gen 8. DiieMeHTHI aCTPOHOMMH M ACTPOPUIUKH

Ortanbl  pa3BuTUs acTpoHomuu. [lpukinanzHoe W MHUPOBO33PEHUECKOE  3HAUEHUE
ACTPOHOMHH.

Bun 38é3aH0r0 HeOa. Co3Be3nus, sipKue 3BE3/Ib, INIAHETHI, UX BUIMMOE JIBUKCHHUE.

Conneunas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrounuk sHeprun ConHoa W 3BE3A. 3BE3ABI, MX
OCHOBHBIE XapaKTCPUCTUKU. JluarpamMma «CHEKTpPaJbHBIM KJIacC — CBETUMOCTB». 3BE3IbI
IJIAaBHOM TOCJIEOBATENIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUISl 3BE3] TJIaBHOU
IOCJIe0BaTeNbHOCTH. BHyTpenHee crpoeHne 3BE34. COBpEMEHHBIE IIPEIACTABJICHUA O
IIPOUCXOXACHUHU U 3BoJounu CosHIa U 3BE311. DTambl KU3HU 3BE3 L.

Muineunsiii [1yts — Hama ["anaktuka. [Tonoxenue u nuxenne Connua B ["amaktuke. Turbl
rajakTuk. PaguoranakTiuku u kBazapel. YEpHbIE ABIPHI B sIpaxX rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. PaszOeranue ramaktuk. Teopus
Bonpmioro B3peiBa. PenukroBoe usnydeHue.

Macmrtabnas ctpyktypa Beenennoii. MetaranakTuka.

Hepewénnpie npobiieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus

Habumronenns HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN
JUIsL OIIpEeNICHHs] MTOJIOKEHHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/MS
CeBepHoro nosymapus 1 sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, mnaner, Mieunoro [Tytu.

O0o0maroniee NoBTOpeHUE

Pony ¢us3uku M acTpoHOMHH B 3KOHOMHYECKOW, TEXHOJIOTMYECKOM, COLUAIBbHON U
THUYECKOW cdepax AeATENbHOCTH YEeJNOBEKa, pOJdb M MECTO (U3UKM M acCTPOHOMHUHU B
COBpPEMEHHOM Hay4yHOW KapTHHE MHpa, poib (U3HUECKOH Teopun B (OPMUPOBAHUU
NpeJCTaBICHUN 0 pru3nueckoi KapTHHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B 00LIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O IIPUPOJIE.

Me:knpeameTHble CBS3H

Nzyuyenne kypca ¢usuku 06a3zoBoro ypoBHs B 11 kiacce ocyuecTBisercs ¢ y4€ToM
COJIepKATENbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OWOJOTMM, XHMUH,
reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnuvie nouamus, CBSI3aHHBIE C HM3YYEHHEM METOAOB HAYYHOTO MO3HAHUS:
sBJICHUE, Hay4yHbIH (pakT, rumoresa, (Qu3nyeckas BeIMYMHA, 3aKOH, TEOpus, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJIEJIMPOBAaHUE, MOJIEIb, U3MEPEHNE.

Mamemamuxa: pelieHne CUCTEMBbl YpaBHEHHH, TpUTOHOMETpUYecKue (DYHKLIUHU: CHUHYC,
KOCHHYC, TaHI'€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECCTBO, BEKTOPHI U HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, NMPOU3BOAHBIE AJIEMEHTApHbIX (YHKIUH,
MIPU3HAKH IOJJOOHS TPEYTOJILHUKOB, ONpEIeICHUE IO IU TIIOCKUX GUryp 1 00bEMa Tel.

bBuonocus: »nextpuueckue SIBICHHUS B JKUBOM MpHUpoOje, KojiebaTeiabHbIE JBUKEHUS B
KUBOW NPUPOJE, ONTUYECKUE SIBJICHHUS B JKUBOM NpPHUpOJE, ACHCTBHE pagualii Ha >KUBBIC
OpraHU3MBI.

Xumusa: CTpOEHHE aTOMOB W MOJIEKYJ, KPHUCTAJUIMUECKAs CTPYKTypa TBEPABIX TEIl,
MEeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pelIETKH, CIIEKTPaIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TMONIOCA 3€MIH, 3aJIe)KM MarHUTHBIX PyA, GOTOCHEMKA 3€MHOM
MTOBEPXHOCTH, IPEICKA3AHNE 3EMIIETPSICEHUI.

Texnonozus: JIMHUU DJIEKTPOIIEpenad, TEHEPATOP MEPEMEHHOIO TOKA, DJIEKTPOABUIATEIb,
WHIYKIMOHHAs Te4yb, pajap, pajAuONpUEMHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBY-meus,
IIPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI OITHKA, COJIHEYHAs Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro mpeamera «Pusnka» Ha ypoOBHE CpEeIHEro OOIero oOpazoBaHHS
(0a30BbIl  ypOBEHb) JOJDKHO  OOECIEYUTh  JOCTHIXKEHHE  CIEAYIOUIUMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yJbTaThl OCBOEHHsS yuyeOHOro mnpeamMera «PuU3uKa» IOJKHBI OTPaXKaTbh
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTpPEHHEH
MO3ULMEH JIMYHOCTH, CHCTEMOH ILIEHHOCTHBIX OpHUEHTalUi, IO3UTUBHBIX BHYTPEHHUX
yOeXKIIeHH, COOTBETCTBYIOIIMX TPAJUIUOHHBIM IICHHOCTSM pPOCCHICKOro oOIiecTsa,
paclIMpeHre KU3HEHHOTO OIbITa M OMbITa JEATEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON JESITEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOro BOCHHTAHHUSI:

Cc(OPMHPOBAHHOCTh  TPAKIAHCKOH TMO3UIMHM  OOYyYAroIIerocss Kak aKTHBHOTO W
OTBETCTBEHHOI'0 WJIEHa POCCUICKOI0 00IECTBa;

NPUHATHE TPATUIIMOHHBIX 00IIEYETIOBEYECKIUX TYMAaHUCTUIECKUX U JEMOKPATUIECKUX
LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIILHOCTh B MHTEPECax Ipa)kIaHCKOTo OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJIECHUU B 00pa30BaTeIbHOM OpraHu3anuy;

YMEHHE B3aUMOJICHCTBOBAThH C COIUAIEHBIMUA MHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKUMAMU M Ha3HAYEHUEM;

TOTOBHOCTH K TYMaHUTapHOW M BOJIOHTEPCKOMN JIEATEILHOCTH;

2) IaTPHOTUYECKOT0 BOCIIUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKOMN IPa’kJaHCKOM UIEHTUYHOCTH, IATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHE K T'OCYJapCTBEHHBIM CHMBOJAM, JOCTHXKEHUSM POCCHMCKHUX
Y4€HBIX B 00J7aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHIECKOTO MTOBEICHHS,

CIOCOOHOCTh OLIEHHWBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYSChH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATEIIEHOCTH YUEHOTO;

0CO3HaHME JINYHOTO BKJIJIa B IOCTPOEHUE YCTONUNBOrO OYyIIEro;

4) 3cTeTHYECKOro BOCIIUTAHMUS:

HCTETUYECKOE OTHOLIECHHE K MMPY, BKJIIOUYasl 3CTETUKY HAyYHOI'O TBOPYECTBA, IPHUCYILETrO
¢bu3nueckoil Hayke;

5) Tpya10BOro BOCHIHTAHUSI:

UHTEpEC K pa3nuyHbiM cdepam MpodhecCHOHAIBHOW JesTeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW M TEXHMKOH, yMEHHME COBepIlaThb OCO3HAaHHBIH BBIOOp Oynymieit
npodeCCur U peaTi30BBIBaTh COOCTBEHHBIC JKU3HEHHBIE TIJIAHEBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHHIO M caMOOOpa3oBaHUIO B 001acTH (U3MKU Ha
MPOTSKEHUU BCEW )KU3HH;

6) 3K0JI0rH4ecKOro BOCIIUTAHNS:

c(OPMHPOBAHHOCTh IKOJIOTHYECKON KYJIBTYpPbI, OCO3HAHUE TII00ATBHOTO XapaKTepa
HKOJIOTHYECKUX MPO0IIeM;

IJIJAHUPOBAHUE U OCYLIECTBICHUE IEUCTBUI B OKPYIKAIOIIEH Cpe/ie HA OCHOBE 3HAHUSA
1eJIel YCTOWYMBOTO pa3BUTHS YEIOBEUECTBA;

pacuipeHre OmbITa JACATEIBHOCTH OSKOJIOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIKXCs 3HaHUi 1o (u3uke;

7) IEHHOCTH HAYYHOT0 MO3HAHMSA:



c(OpPMUPOBAHHOCTh ~ MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs QU3NUECKON HAYKH;

OCO3HAHME IICHHOCTU HAyYHOW AEATEIbHOCTH, TOTOBHOCTH B IpOIecce M3YUCHUsT (PUIUKU
OCYIIECTBIISATH MPOEKTHYIO U UCCIIEOBATEIBCKYIO ACSITENbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE yUeOHbIe JeiicTBUS
ba3oBble Jiorn4eckue 1eMCTBUSA:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaJlM3UpPOBaTh MpOoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

ONPENENATh UEIH IeATEIbHOCTH, 33aaBaTh IapaMeTPbl U KPUTEPUU UX TOCTHUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBIICHUSX;

pa3pabaThIBaTh IUIAH PEUICHHs MPOOIEeMbI ¢ YIETOM aHaIN3a UMEIOIIUXCSl MaTepUaIbHbIX
Y HEMaTepHaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM,
OIICHUBATh PUCKHU MOCJIEICTBUM 1€ATEIbHOCTH;

KOOPJMHHUPOBATH U BBIMIOJIHATH padOTy B YCIOBUSX PEAILHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBILUICHNUE TIPU PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3oBble uccienoBaTebCcKue 1eiCTBUA:

BJIQJIETh HAYYHOM TEPMHUHOJOTHEH, KIIOYEBHIMU MOHSTUSAMH U METoJaMu (HU3HUECKON
HayKH,

BJIQ/IETh HaBBIKAMHU y4eOHO-HCCIIEOBATENLCKON U MPOEKTHOM NeATeIbHOCTH B 00JacTH
(U3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TTOMCKY METOJOB PEIICHHS 331a9
(buU3MYECKOTO CoAepKaHUs, MPUMEHEHHIO Pa3IMYHbIX METOI0B TO3HAHMUS;

BIIAJICTh BHUJAMH JE€ATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHMS, €r0 WHTEPIpPETaINH,
MpeoOpa3oBaHUI0 M TMPUMEHEHUIO B PA3IMUYHBIX yYeOHBIX CHTyalusiX, B TOM YHCIE TpHU
CO3/IaHUU y4YE€OHBIX MMPOEKTOB B 00J1acTH (DU3UKH,

BBISIBJIAITh TPUYMHHO-CJIE/ICTBEHHBIE CBSI3M W aKTYalM3UpPOBATh 3aJady, BBIJBUIaTh
runoTe3y e€ pelieHus, HaXOAUTh apryMEHTHI IS JI0KAa3aTelIhCTBA CBOUX YTBEPIKICHHIM,
3a/1aBaTh NapaMeTpPbl U KPUTEPUH PEUICHUS;

aHAJIM3UPOBATH MOJIYYCHHBIC B XOJI€ PEIICHUS 3a/1a4H Pe3yJIbTaThl, KpUTHYECKU OIICHUBAThH
UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTEIbHOMN JACATEIHBHOCTH, B TOM
qHCclie MPU U3YYeHUH (DU3HKY;

JlaBaTh OIEHKY HOBBIM CUTYAIUsM, OIICHUBATh TPHUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTH 3HAHUS MO (PU3MKE B IPAKTHUUECKYIO 00IaCTh KUZHEAEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIC TOAXOAbI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Padora ¢ nngopmanmeii:

BIIAJICTh HABBIKAMHU TOJIYYeHHUS MHGOPMAIMH (PU3UUECKOTO COACPKAHUSA U3 UCTOYHHKOB
pa3HBIX THIOB, CaMOCTOSITENIbHO OCYIIECTBIATH IOUCK, aHAIW3, CHUCTEMaTU3ALMI0 U
WHTEPIpETAIio HHOOPMAIIUN Pa3TUIHBIX BUIOB U (POPM MPEACTABICHUS;

OIICHUBATh JOCTOBEPHOCTh MH()OPMAIINY;

WCIIOJIB30BaTh CpeAcTBa HMHGOPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pelIeHnd KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3AlMOHHBIX 3a/7a4 C COOIIOJACHHEM
TpeOOBaHUN IPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBI, peCypCOCOEPEKEeHHS, PABOBHIX U
STUYECKUX HOPM, HOpM nH(OPMAIMOHHON 0€30IacHOCTH;



CO3/1aBaTh TEKCThI (PU3MUECKOTO CONEpXKaHHWs B pa3iuyHbIX (opmatax ¢ ydEérom
Ha3Ha4YeHUS WHPOPMAIMKM ¢  IEJIEBOM  ayJUTOPHH, BBIOMpas ONTHUMAIbHYIO (QopmMy
MMPCACTABJICHUA U BU3yaJIM3allUU.

KoMMyHMKaTUBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

OCYLIECTBIISATH OOIIEHHE HA YpOKaX (PU3MKU U BO BHEYPOUHOH J€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIli U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHMMATh U MCIIOJIb30BATh IPEUMYIIECTBA KOMAaHAHON U UHIUBUAYaIbHOU pabOThI;

BbIOMpATh TEMATUKYy M METOJbl COBMECTHBIX AECUCTBUM C yuyé€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)/10T0 YjeHa KOJUIEKTHBA;

IPUHUMATh L€ COBMECTHOM J€ATEIbHOCTH, OPIaHU30BBIBaTH U KOOPAMHUPOBATH
JNecTBUS MO €€ JOCTH)KEHMIO: COCTaBIISATh IJIAH ACHCTBHM, pacmpelnessiTb Poiau C y4ETOM
MHEHHI YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHON PaOOTHI;

OIICHMBATh KaY€CTBO CBOETO BKJIa/la M KaXKJIOTO YYaCTHHKA KOMaHIbl B OOIIHMI pe3ysbTaT
10 pa3paboTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OLIEHWBATh WAEU C TMO3MUIHUK HOBHU3HBI, OPUTMHAIHHOCTH,
MPAaKTUYECKOM 3HAYMMOCTH;

OCYHIECTBIISITh TO3UTHBHOE CTPATErMYECKOE TOBEACHHUE B PA3IUYHBIX CHUTYaIUAX,
MIPOSIBJISITH TBOPUECTBO U BOOOPaKEHHE, ObITh HMHUIIUATHBHBIM.

PeryisiTuBHbIE YHHBepCaJIbHbIE yUeOHbIe JeiicTBUS
Camoopranu3anusi:

CaMOCTOSITENIFHO OCYIIECTBIISATh TO3HABATEIFHYIO JIEATENHHOCTh B 00NacTh (PU3MKH |
aCTPOHOMHUHU, BBISIBIATH IPOOJIEMBI, CTAaBUTH U JOPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATH IUIAH PEIICHUS Pacy€THBIX M KAa4eCTBEHHBIX 3ajad, IUIaH
BBITIOTHEHUSI TMPAKTUYECKOM paboThl ¢ Y4ETOM HUMEIONIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JIaBaTh OLIEHKY HOBBIM CUTYAIIHIM;

pacIIMpsATh paMKH YI€OHOTO MMPeAMETa Ha OCHOBE JTMYHBIX MTPETOYTCHUH;

JIeNIaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHwue;

OIICHUBATh TPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (OPMHUPOBAHUIO M TIPOSABICHUIO HPYIAUIMU B oOiactd  (Pu3uKH,
MOCTOSIHHO TMOBBIIIATH CBOW 00pa30BaTENbHbIN U KyIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsiM, BHOCHUTh KOPPEKTHUBBI B JEATEIHHOCTh, OIEHUBATH
COOTBETCTBHE PE3YIHTATOB LIEIISM;

BJIQ/ICTh HABBIKAMHU TIO3HABATEIHHOU pedliekcuu Kak OCO3HAHUS COBEPIIAEMBIX JICHCTBHIA
Y MBICITUTENIEHBIX TPOIIECCOB, HX PE3yJIbTaTOB U OCHOBaHUIA,

UCIIONIE30BATh MPUEMBI PEIICKCHH TSI OIICHKU CUTYAIlHH, BEIOOpa BEPHOTO PEIICHHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMAThH PEIICHUS TT0 UX CHIDKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MPUHUMATE Ce0sI, TOHMMAasi CBOM HEJIOCTATKH M IOCTOMHCTBA,

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX NIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO W MPABO JAPYTHUX HA OMIMOKH.

B nporecce nocTrkeHus TUYHOCTHBIX PE3yIbTATOB OCBOCHUS MPOTPaAMMBI 10 (PU3HUKE ISt
YPOBHSI cpeHero olmiero o0pa3oBaHus y O0yUYarOIIMXCS COBEPIICHCTBYETCS AMOITMOHAIBHBIN
WHTEJIEKT, MIPeIOJIararo iz c(hOpMUPOBAHHOCTE:



CaMOCO3HaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIMOHAILHOE COCTOSIHUE,
BHJICTh HaIIPaBJICHUS Pa3BUTH COOCTBEHHON YMOIIMOHATILHOM cepbl, OBITH YBEPEHHBIM B CE0€;

CaMOpEryJIMPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, yMEHHE NPUHUMATH
OTBETCTBCHHOCTh 3a CBOE IOBEICHUE, CIIOCOOHOCTh aJalTHUPOBAThCSI K HSMOIMOHAIBHBIM
HU3MCHCHUAM U MTPOABJIATH FI/I6KOCTB, 6BITB OTKPBITHIM HOBOMY,

BHYTPCHHEH MOTHBAIIMH, BKJIOYAIONICH CTPEMJICHHE K JOCTIDKEHHIO IEJIW W YCIEXYy,
OIITUMU3M, HHUIIUATUBHOCTL, YMCHHUC HCﬁCTBOBaTB HUCXO0Oda U3 CBOUX BO3M0)KHOCTCI>'I;

OMIATHH, BKIIOYAIONIEH CIIOCOOHOCTh MOHHUMATh AMOIMOHAIBHOE COCTOSIHHE JPYTHX,
YUUTBIBATH €TI0 IIPU OCYIICCTBIICHUN O6H.I€HI/ISI, CHOCOGHOCTB K COYYBCTBHIO U COIICPCIKUBAHHIO,

COLMAIBHBIX HABBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAMBATh OTHOIICHUS C IPYTUMHU
JIOABMH, 3a00TUTHCS, IPOSBIISTH MHTEPEC U pa3pemiaTb KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonuy obyuenust B 10 kiacce npeameTHble pe3yjbTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Yy O0YUAIOIIUXCSI YMEHHUI:

JEMOHCTPUPOBATh Ha MPHUMEPax pPojb U MeCTO (U3MKU B (POPMHUPOBAHHH COBPEMEHHOM
Hay4YHOM KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHON TEXHHUKHU M TEXHOJOIMH, B MPAKTUYECKON
JIeATEIIFHOCTH JIIOJICH;

YUUTBIBaTh T'PAaHUIBI MPUMEHEHHUsS H3YYCHHbIX (PU3MUECKUX MOJeNeil: MaTrephaibHast
TOYKa, MHEpLUaIbHAsi CUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, UACATIbHBIA ra3, MOJEIU
CTPOEHUS Ta30B, KUAKOCTEH U TBEPHABIX TeJ, TOYCUHBIH 3JIEKTPUUYECKHH 3apsii NpU peLIeHuU
(bu3nUYecKuX 3a/1a4;

pacrio3HaBaTh (hU3HYEecKHe SIBJICHUS (MPOLECChl) M OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KHHETHUYECKOH TEOpUM CTPOCHHUS BEIIeCTBA M 3JIEKTPOJMHAMUKH:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE IMPSIMOJMHENHOE JBUKEHHME, CBOOOJHOE IMaJeHUE Tel,
JBIDKEHUE TI0 OKPYXKHOCTH, WHepIus, B3aumojeictBue Tten, auddys3us, OpoyHOBCKOE
JBUKEHHME, CTPOCHHE XUAKOCTEH U TBEPABIX TeJl, MU3MEHEHHE oO0bEMa Ted NMpU HarpeBaHUU
(oxJaxJIeHUHn ), TEIJIOBOE paBHOBECHE, HCTIApeHHe, KOHIEHCAllus, MIaBJIeHHe, KpUCTaIN3aIys,
KHMIIEHHE, BJIaKHOCTh BO3/lyXa, MOBBILIIEHHE JABJICHMS raza IMpH €ro HarpeBaHUU B 3aKPbITOM
cocyze, CBsA3b MEXKIY IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, JIEKTpU3aLus Tell,
B3aUMOJICICTBHUE 3aPsI0B;

OTUCBHIBATh MEXAHWYECKOE ABMKEHHE, UCHOJb3ys (U3NUYECKHE BEIMYUHBI: KOOpAMHATA,
MyTh, NEpEMEIleHNe, CKOPOCTh, YCKOPEHHE, Macca Teja, CUila, UMIIYJbC Tella, KHHEeTHYecKas
SHeprus, MOTEHLMAaJbHAas SHEPrusi, MexaHuyeckas paboTa, MEXaHWYecKas MOIIHOCTb; IpH
ONMCAaHWU MPABWIBHO TPAKTOBaTh (U3MUECKUH CMBICI HCHOJb3YEMBIX BEJIMYMH, HX
0003HaYEHUSI U €ITMHUILIbI, HAXOJAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHHY
C IpYTUMH BEJIMYMHAMU;

ONMCHIBATh H3YUYECHHbIE TEIUIOBbIE CBOMCTBA TEJl M TEIJIOBBIE SBIICHUS, HCIIOJIB3YSA
¢u3nyeckue BENWYHMHBL: JaBJICHME Ta3a, TEeMIepaTypa, CpeAHss KHHETHYecKas »JSHeprus
XaOTHYECKOT0 JBHKEHHUS MOJIEKYJ, CpeIHEKBaJpaTHuHash CKOPOCTb MOJIEKYJ, KOJIHYECTBO
TEIJIOTHI, BHYTPEHHSS 3HEprus, padora rasa, Ko3((QUIHMEHT IMOJIE3HOTo JEHCTBUS TEIIOBOTO
JBUTATENs; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3NYECKHUI CMBICI MCTIOIb3yEMbIX BEJTNUHH,
uxX OOO3HAYeHMs] W EIUHMIIBI, HAXOIUTh (POPMYIIBI, CBS3BIBAIOLINE JaHHYIO (PU3UUYECKYIO
BEJIMYMHY C APYTUMHU BETMUYUHAM;

ONMCHIBATh M3YyYEHHBIE AIEKTPUYECKUE CBONCTBA BEIIECTBA U DJIEKTPUYECKHE SIBICHUS
(mporiecchl), UCTIONb3ysl (U3NUYECKUE BEIMUYMHBI: IEKTPUUECKUI 3apsii, 3JIEKTpUUYecKoe IMole,
HanpspKEHHOCTh  TMOJIS, TOTEHIMAJ, Pa3HOCTh IOTEHLHUAJOB; MpPHU ONHUCAHUU TPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIONB3YEMbIX BEIMYUH, WX OO0O03HAUYEHUS M €JUHMIIBI;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEJIMUYUHY C JIPYTUMHU BEIMYMHAMU,



aHAIM3UPOBATh (U3MUYECKHE MPOLECChl U SBIICHHUS, UCHONB3Ys (pU3HuecKue 3aKOHBI U
NPUHIUIBL: 3aK0H BceMupHoro Ttsarotenus, I, II u III 3akonbl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW YHEPIUH, 3aKOH COXPAHEHHS UMITYJIbCA, PUHLUI CYNEPIO3ULUN CUJI, TIPUHIIHIT
paBHOIPABUS MHEPLHUATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEIHEH KUHETHYECKOW HHEPTUU TEIUIOBOTO JBIIKCHHS
MOJIEKYJ ¢ aOCOJIIOTHOIM TeMIeparypoil, MepBbli 3aKOH TEPMOIMHAMHKH, 3aKOH COXPAHEHUS
AJIEKTPUUYECKOTO 3apsifa, 3akoH KyioHa, mpu 3TOM pa3iuyarh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTU4YEeCKOE BhIPAXKEHHUE U YCIOBUS (TPAHULIBI, 00JIACTH ) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MTPUHIUIIBI ACUCTBUS MAIlIMH, TPHOOPOB M TEXHHUECKUX YCTPOUCTB;
pa3nuyaTth yCIOBUS UX O€30MIaCHOTO MCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBITOJIHATh 3KCIIEPUMEHTHl 10 HCCIEIOBAaHUIO (DU3MYECKHX SBICHUH M MPOIECCOB C
UCIIOJIb30BAHUEM  NPSAMBIX W KOCBEHHBIX M3MEPEHUH, TMpu 3TOM  (POpMYIUPOBATH
mpobyieMy/3afaqay W THUIOTE3y Y4eOHOTO OJKCIEpPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJI0KEHHOT0 000PYI0BaHMUSI, IPOBOJUTH ONBIT U (POPMYIUPOBATH BHIBO/IBI,

OCYILECTBIISAT TPSIMbIE M KOCBEHHbBIE HW3MEPEHUs (U3UUECKUX BEIMYUH, IPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUsT W HCIOJIb30BaTh HM3BECTHBIE METOJbI OLEHKU
IIOIPEIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH MEX]Ty PU3NYECKUMH BEIMYMHAMHU C UCTIOJIB30BAHUEM MPSMBIX
MU3MEPEHUH, TP ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DPUKCHUPOBATH PE3yJIbTAThl INOIYYCHHOU
3aBUCHUMOCTH (pU3MYECKHX BENWYMH B BUAE TaOnuI U rpadukoB, AenaTb BBIBOJIBI IO
pe3yabTaTaM HCCIEeIOBAHNUS;

coOnrofarh mpaBuia O€30MacHOTO TpyAa MPU MPOBEACHUM HCCIEAOBAHMM B paMKax
Y4e0HOTO OKCIIEPUMEHTa, Y4eOHO-MCCIIEOBATENLCKOM UM TMPOEKTHOW JAEATENBHOCTH C
HCIOJIb30BaHNEM U3MEPHUTEIbHBIX YCTPOUCTB U J1aOOpaTOPHOTO 000PYI0BAHMUS;

pemaTth pacu€THBIE 3a7adyd C SIBHO 3aJaHHON (U3UYECKOM MOMETBIO, HCIIONIb3YS
(dbu3nyeckre 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4ll BHIOMPATh (PU3NYECKYIO
MOJIeNIb, BBIACIATH (U3NYECKHE BEIMYUHBI M (OPMYIbI, HEOOXOAMMBIE Uil €€ pelIeHHS,
MIPOBOUTH PAcU€Thl U OLIEHUBAThH PEaIbHOCTD MOTYYEHHOTO 3HAUYEHUS (PU3NUECKON BEJTMYHHBI;

pemaTh KaueCTBEHHBIC 3a/Ia4d: BBICTPAMBATH JIOTHUECKH HETPOTHBOPEUMBYIO IICTIOUKY
paccykKJIeHUI ¢ OMOPOi Ha N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS;

UCTIOJIB30BaTh TPH pEIICHWH Yy4YeOHBIX 3aJad COBpPEMEHHBbIE WH(POPMAIMOHHEIC
TEXHOJIOTUU JUIsI TIOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUU U MPEACTaBICHUS Y4eOHOH U
HAYYHO-TIONYJISIPHOW WH(OPMALMU, TONYyYEeHHOH W3 pPa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOJyYaeMyto HH()OpMAIHIO;

NPUBOJIUTH TIPUMEPHI BKIIA/Ia POCCHUCKHUX M 3apYOCKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, 00bSICHEHHUE MTPOLIECCOB OKPYKAIOIIETO MUPA, B pAa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCTIOJIB30BaTh TEOPETHYECKHWE 3HAHHWS 10 (HU3UKE B TIOBCEIHEBHOW IKH3HH IS
oOecniedyeHns 0€30MacHOCTH MpHU OOpAILIEeHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPONCTBaAMHU, JUISI
COXpaHEHHUS 3/J0POBbs M COOIIIOJIEHHSI HOPM 3KOJIOTHYECKOT0 MOBE/ICHUS B OKpYXKarollel cpee;

paboTate B rpymIe ¢ BHIIOJIHEHUEM PA3IMYHBIX COIUAIBHBIX POJIEH, IIITAHUPOBATH PadOTy
IPYMNIbl, palMOHAIBHO paclpeneniaTh O00S3aHHOCTH U IJIAHUPOBaTh  JEATENbHOCTh B
HECTaHIAPTHBIX CHUTYAIHsIX, aJeKBAaTHO OIEHHBATH BKJAJ KaXKIIOTO W3 YYAaCTHHUKOB TPYIIIHI B
peleHre paccMaTpruBaeMoil pooIIeMBl.

K xoniy obyuenus B 11 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OoTpakaTh C(HOPMUPOBAHHOCTH y OOYUAIONUXCS YMEHHI:

JIEMOHCTPHPOBATh Ha MIPUMEPAX POJb U MECTO (HU3UKH B (POPMHUPOBAHUU COBPEMEHHOU
HAyYHOM KAapTHHBI MHUPA, B PA3BUTHUU COBPEMEHHOW TE€XHHUKU U TEXHOJIOTMHM, B MPAKTUYECKOU
NESATETPHOCTH  JIIOJIEH,  IIEJIOCTHOCTh WM €JUHCTBO  (PU3MYECKOM  KApTUHBI  MHDA;



YUUTHIBATh TPAHULIBI TPUMEHEHHUS M3Y4YEHHBIX (PU3MUYECKHX MOJENeH: TOUYEeUHBIN
ANEKTPUYECKUN 3apsij, Jyd CBeTa, TOYEYHBIM MCTOUYHHUK CBETa, SJEpHas MOJENIb aToMa,
HYKJIOHHAsl MOJIEIb ATOMHOTO sI/Ipa MPH pelIeHn: GU3HIECKUX 3a1ad;

pacrno3HaBaTh (U3MYECKUE SBICHUS (IIPOLECChl) U OOBSACHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKHI U KBAaHTOBOU (DM3HMKU: IJICKTPUUYECKAsT MPOBOJUMOCTD, TEIIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JCHCTBHUS TOKa, B3aMMOJCICTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAas
WHIYKIWS, JCHCTBHE MAarHUTHOTO TIIOJISI HA TMPOBOJHUK C TOKOM U JIBIDKYIIHUKCS 3apsi,
AJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBIL, IPSMOJIMHEIHOE pacpOoCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, uHTepdepeHnys, audpakuus ©u TOIApU3ANMS  CBETa, JUCIEPCHS CBETA,
dhoroanekrpuuecknii 3pdext (pororddexT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTOMa BOJOPOJIa, €CTECTBEHHAS M HCKYCCTBEHHAS PAIMOAKTHBHOCTS;

OMKCHIBATh M3YyYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MAarHUTHbBIE, ONTHYECKHE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh PA3IIMYHBIX CPENl) U DJICKTPOMATHUTHBIC SIBJICHUS (TIPOIIECCHI),
UCHONB3Ysl (DM3MUECKHE BEJIMYMHBL: DJCKTPUUECKUM 3apsl, CHUjla TOKa, JJIEKTPUYECKOE
HaNpsHKCHUE, SJICKTPUIECKOE COMPOTUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOABIKYIIAs CUJIa,
paboTta TOKa, MHAYKIHMS MarHUTHOTO Mouyid, cuina Awmmepa, cuia JlopeHna, MHAYKTUBHOCTh
KATYIIKU, SHEPTUs DJICKTPUYCCKOT0 W MArHMTHOTO TIOJICH, MEpPHOJ M YacToTa KOJICOaHWH B
KoJe0aTeIbHOM KOHTYpE, 3apsl U CHUJia TOKa B MPOIECCe TAPMOHHUYECKUX AIEKTPOMArHUTHBIX
KojeOanuii, (pOKyCHOE pacCTOSHHE W ONTHYECKas CWJIA JIMH3BI, NMPH OMHCAHWH TPABHIHLHO
TPaKTOBaTh (PUIWYECKUN CMBICT HCHOJIb3YEMBIX BEIMYMH, HX OOO3HAUEHUS W EAUHHUIIbI,
YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE TAaHHYIO (U3NIECKYIO BEIMYUHY C IPYTUMHU BETUYNHAMH;

OMKCHIBATh HM3YYEHHBbIE KBAHTOBBIC SBJICHHS M IMPOLIECCHI, HUCHONB3Yys (U3HUECKUe
BEJIMYMHBI: CKOPOCTh J3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, DHEPIHS H
uMIynbe (OTOHA, MEpPUOJ TMONypachaga, SHEPrusl CBS3M ATOMHBIX fJEp, MPH OMUCAHHUH
MPABWJIBHO TPAKTOBAaTh (U3MUECKUNM CMBICT HUCIHOJIB3YEMBIX BEIUYHH, WX O0O3HAYCHUS H
€IMHUILIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIIUE JAHHYIO (PU3UYECKYI0 BEIUYHMHY C APYTUMHU
BEJTMYMHAMU, BRIYUCIISATH 3HAYCHUE (PU3NICCKON BEITMUUHEI;

aHAIM3UPOBaTh (DU3MUECKUE TPOLECCHl U SIBICHUS, UCIONB3YysA (PU3UYECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI TIOCIEOBATENBHOTO W TMAapauIeIbHOTO  COEIWHEHHUS
MPOBOAHUKOB, 3akoH JIxoyns—JIeHna, 3akoH SJIEKTPOMAarHMUTHOM WHAYKIHMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHECHUS CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEIIOMIICHUS
CBeTa, YypaBHeHHe OWHImTeWHa 111 ¢(oTodddekTa, 3aKOH COXpaHEHHUsS OSHEPruu, 3aKOH
COXpaHeHHS HWMIYJbCa, 3aKOH COXPAHEHHUS OJIEKTPUYECKOTO 3apsifia, 3aKOH COXPaHEHHUS
MaccoBOTI0 4YHCIa, MOCTynaTel bopa, 3aK0H pajMOaKTUBHOTO paclaja, MpU 3TOM pa3inyarh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MAaTeMAaTHYECKOE BBIPAKEHUE W YCIOBUS (TPaHUIIBI,
o0acTv) NPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOpAa WHAYKIIMM MArHUTHOTO TIOJS MPOBOJHHMKA C TOKOM,
cwiibl Amriepa u cuisl JIopeHia;

CTPOUTH U OIHUCHIBATh M300pa)KeHHE, CO3/1aBaeMOe TIOCKUM 3€pKajoM, TOHKOH JTHH30i;
BBITIOJTHATH KCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3MUECKUX SBICHUH M MPOIIECCOB C
WCIONIb30BAaHMEM TPSAMBIX U KOCBEHHBIX H3MEpEHUi: Tmpu IToM  (POpMyIUpOBaTh
npobnemMy/3ailady ¥ THIOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3

MIPETIOKEHHOTO 000PYI0BAHMUSI, TPOBOJUTH ONBIT U (POPMYIUPOBATH BHIBO/IBI,

OCYIIECCTBIIATh TPSIMBIE M KOCBCHHBIE H3MEPECHHS (DH3UYECCKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMAIBHBIA CIOCOO W3MEpPEHUsT W WCIOIb30BaTh H3BECTHBICE METOJBI OIEHKU
MTOTPEIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEIMYUH C UCIOJIB30BAHUEM MPSIMBIX U3MEPEHHI:
MIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyJIbTAThl IMOJYYCHHOH 3aBUCHUMOCTH
(¢u3MUecKUX BENIWYMH B BHUAE TaOmuil W TpaduKoB, AeNaTh BBIBOJABI IO pe3yibTaTaM
WCCIIC/IOBAHHS,



coOiroaTe MpaBWiia OE30IaCHOrO TPyAa INPH HPOBEACHHU HCCICIOBAaHUN B paMKax
y4eOHOTO  IKCIIEPUMEHTa, y4eOHO-UCCIIEAOBATENLCKOM M MPOCKTHOH  JIESATENbHOCTH
UCII0JIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1a00paTOPHOro 000PYAOBAHNS;

pemiaTh pacyéTHbIE 33Jayd C SBHO 33aJaHHON (U3MYECKOW MOJEINbI0, HCIOJIB3YsI
(u3nyuecKre 3aKOHBI ¥ MIPUHIIMITBI, HA OCHOBE aHAJIM3a yCIOBUS 3a/1a4l BHIOMPATh (PU3UICCKYIO
MOJIeNb, BBIICIATh (U3NYECKHE BEIMYMHBI M (OPMYJIBI, HEOOXOIUMBIC Uil €€ pelICHUs,
IIpOBOAUTD pvaéTBI " OICHHUBATH PCAJIbHOCTD MOJTYYCHHOI'O 3HAYCHUSA (I)I/I3I/I‘-IGCKOI\/JI BCJIMYHHDBI;

peliaTh KaueCTBCHHBIC 3aJa4yd: BBICTPAUBATH JIOTMYECKH HENPOTHBOPEYMBYIO IICHIOYKY
paccyXJIeHHli C OTIOPO Ha M3YYCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (PM3HYECKUE SBIICHUS;

UCIIOJIb30BAaTh IIPH PEHICHHH YYeOHBIX 3aJad COBPEMEHHbIE  HH(OPMALMOHHBIC
TEXHOJIOTUH JUIS TIOMCKA, CTPYKTYPHPOBAHHUS, MHTEPIPETALUN U TPEACTABICHUS Y4eOHOU H
HAyYHO-TIOMYJIAPHOW HMH(OPMALMH, MOJTYYCHHOH W3 PAa3IMYHBIX HCTOYHHKOB, KPUTHYCCKH
AHAIN3UPOBATH IOJyYaeMyI0 HH()OPMAILIHIO;

OOBSICHATH MPUHLUIIBI JEUCTBUS MAIIUH, IPHOOPOB U TEXHUYECKUX YCTPOUCTB, pa3iinyaTh
yCJIOBUSI X OE€30I1aCHOTO UCIIOIB30BaHMUS B IOBCEHEBHOMW JKU3HH;

IPUBOJUTH TPUMEPhI BKIAJa POCCHUICKUX M 3apyOCKHBIX yYEHBIX-(DM3HKOB B Pa3BUTHEC
HAYKH, B 00BSCHEHHUE MTPOIIECCOB OKPYIKAIOIICTO MUPA, B PAa3BUTUE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BAaTh TEOPETUYECKHE 3HaHHs 10 (HU3MKEe B MOBCCIHEBHON IKU3HH IS
oOecriedeHrst 6€30MaCHOCTH MPpH 00paIeHNH ¢ MPHOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHUsI 37I0POBbS U COOIIOICHUS] HOPM 3KOJIOTHYECKOT0 MOBEICHHUS B OKPYKAOLICH cpee;

paboTaTh B rpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX POJIEH, IIIaHUPOBATh pabOTy
IPYIIbL, PAlMOHATIBHO PACIPEICiATh OOS3aHHOCTH U  IUIAHMPOBATh JICSTENBHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, aACKBATHO OLCHUBATH BKJIAJ KaXAOT'O0 M3 YUYACTHHUKOB I'PYIIIBLI B
pelieHue paccMaTpuBaeMoi POOICMBI.



TEMATUYECKOE IINIAHUPOBAHUE

10 KJIACC
HanMenoBamme KosuuecTBo yacoB DJIeKTPOHHbIE C“E;ﬁfo";ﬁz““
Ne PASIEIIOB B TeM Kontpo | Mpakruy (un¢possbie) CnHCOK HTOTrOBBIX INIAHMPYEMbIX Pe3yJIbTATOB €
n/n nporpavmpr | Beero | bmbie | eckne oOpa3oBaTe/bHbIE YKa3aHHEM 3TaloB HX (hopMHUPOBAHUS NJIAaHUPYEMBIX
padoTbl | padoThI pecypchbl PE3yIpTaTob
Pazgen 1. HAYUHBIH METO/I IO3HAHUSI ITIPUPO/IbI
1.1 |Hayunslii MmeTox 2 0 0 bubmmoreka [IOK -IIOHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, YcTHBIH onpoc
[TO3HAHMS https://m.edso00.ru/7f41bf72 | rexHonOrn4eCcKoil, SKOJIOrMUECKOM, COIUAILHON U
IIPUPOJIbI ITHUYECKOU cepax ACITeITbHOCTH YeI0BeKa, POJb U
MecTO (PU3MKHU B COBPEMEHHOMN Hay4YHOU KapTHHE
MUpa, 3HAYCHUE ONHUCATEIbHOM,
cucTeMaTU3UpyIoLeil, 00BICHUTENBHON U
IPOTHOCTUYECKOH QDYHKIMIA (HU3UIECKON TEOpHH
Htoro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 |Kunemaruka 5 1 2 bubanorexka HOK -yYHUTBIBATH I'PAHUIIEI IPUMEHEHHS U3YYEHHBIX YeTHBIR onpoc

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

(1)I/I3I/I‘IGCKI/IX MOJICIICH: MaTCpHaJibHasd TOYKA,

-pacno3HaBaTh PU3NYECKUE SIBICHUS (ITPOLIECCHI) U
OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE

YcTHBII onpoc
Pemenue yueGHbIX
Y IIPAKTUKO-

JIBID)KEHUE, CBOOOTHOE T ICHHUE TeJl, IBM)KEHHUE 110 | ODUEHTUPOBAHHBIX
OKPY>KHOCTH 3a1a4

-OIMCBIBATh MEXaHUYECKOE IBUIKCHUE, UCIIONB3YsL | Y CTHBINA OIIPOC
(u3nuecKre BeIMYUHBL: KOOPJAUHATA, yTh, [IpakTrueckas
nepeMeleHne, CKOpoCTb, yCKOPEHUE, IPU OMUMCaHUU | paboTa

MPaBWJIbHO TPAKTOBATh PU3NYECKUIN CMBICI
UCIOJIb3yEMBIX BETUYMH, X 0003HAYECHUS U
€MHUIIBI, HAXOAUTh (DOPMYJIbI, CBS3bIBAIOIINE
JAHHYI0 (PU3HUYECKYIO BETMUUHY C IPYTHUMHU
BEJINYMHAMUY,;



https://m.edsoo.ru/7f41bf72
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-BBINTOJIHATH SKCIIEPUMEHTHI IO MCCIIEIOBAHHIO
3aBHCUMOCTH IyTH OT BPEMEHH C UCIIOIb30BAHUEM
HPSAMBIX U3MEPEHUH, IPU 3TOM (POPMYITHUPOBATH
pobseMy U TUIIOTe3y yU4eOHOT0 SKCIIEPUMEHTA,
coOMpaTh YCTaHOBKY U3 IPEII0KEHHOTO
000pyI0BaHUs, IPOBOAUTH ONBIT U POPMYITUPOBATH
BBIBOJIBI;

JlaGopaTopHas
pabota

-pemaTh pacu€THBIC 3a/1a4H C SIBHO 331aHHOU
(hu3HUECKOi MOJIENBIO, UCTIONB3YS (PU3HUECKUE
3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a yCIOBHUS
3a/1a4¥ BBIOMPATh (PU3HUECKYIO MOJIEINb, BEIICTATh
(u3nueckre BeMMYUHBI U POPMYIIbI, HEOOXOIMMbIE
TUTSE €€ peleH s, POBOIUTH PACUYETHI U OI[CHUBATH
PEaTbHOCTb MOJYUYESHHOTO 3HAUCHHST (PU3UIECKOM
BEJIMYHHBI;

Pemenue yueOHBIX
U MPaKTHKO-
OPHEHTUPOBAHHBIX
3a1a4
Kontponbnas
pabora

-p€iuaTh KAYCCTBCHHBIC 3aa4u: BbICTPANBATh

Pemenue yueOHbIX

JIOTHYECKH HEMTPOTHBOPECUYUBYIO IIETIOYKY U TIPAKTHKO-
pacCyIEHHI C OIOPOI HA U3YUYEHHBIE 3aKOHBI, OPHEHTHUPOBAHHBIX
3aKOHOMEPHOCTH ¥ (PU3HYECKHE SBICHUS; 3a1a4
2.2 | [dunammuka bubnnorexka HOK - pacrio3HaBaTh (husnueckue BIeHUs (mpoueccol) U | Perenne yueOHbIxX
https://m.eds00.ru/7f41bf72 | 0OBSICHATH X HA: HHEPIIHS, B3aUMOJICHCTBHE TEI; U TIPAKTHKO-
OPHEHTHUPOBAHHBIX
3aaq

-OIMCBIBATh MEXaHUYECKOE JBUKEHUE, UCIIONIb3YS
(u3nueckre BeIMUMHBL: Macca Tella, CUjia, Ipu
OIMCaHUU MPABUIBHO TPAKTOBATh (PU3NUECKUI
CMBICJI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U
€/IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE
JTaHHYIO (PU3MUECKYIO BEJIUUUHY C IPYTUMU
BEJIMYNHAMU;

Pemenue yueGHbIX
U TIPAKTUKO-
OPUEHTHUPOBAHHBIX
3aj1a4

-aHATM3UPOBATh (PU3MUECKHUE TIPOIIECCHI U SIBJICHUS,
UCTONB3Ysl GU3UYECKUE 3aKOHBI M IPUHIIHIIBL: 3aKOH
BcemupHoro tsarorenus, I, II u III 3akonst HetoToHa,
MPUHLIUIT CYTIEPITO3ULIUU CUJT, TPUHLIAIT
paBHOMIPaBUsI HHEPIUATIBHBIX CUCTEM OTCUETA;

YeTHBIN onpoc



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

2.3

3aKOHBI
COXPaHEHUS B
MEXAHUKE

bu6nmoreka [IOK

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

- BBITIOJTHATH AKCIIEPUMEHTBI IO UCCIIETOBAaHHIO
3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINUX B
Npy>XWHE U PE3MHOBOM 00pa3slie, OT uxX Aeopmanuu
U YCJIOBUH paBHOBECHS TBEPAOTO TeJa, UMEIOIIETO
OCh BPAIICHHUS, C UCIIOJIH30BAHUEM MPSIMBIX U
KOCBEHHBIX U3MEPECHHUA, IPH 3TOM (DOPMYITHPOBATH
npoOJemMy/3aaady ¥ THIOTE3y Y4eOHOTro
IKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3
NPEIO’KEHHOTO 000PYI0BaHUSs, TPOBOIUTH OIBIT U
(hopMyIHpOBaTh BHIBOBI;

JlaGopaTopHas
pabota

-OCYLIECTBJIATH IIPSIMbIE U KOCBEHHbIE U3MEPEHUS
(U3NYECKUX BETUYUH, IPU STOM BBIOHPAThH
ONTUMAJIBHBIN CIIOCOO M3MEPEHUS U UCTI0JIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU MOTPEIIHOCTEH
HM3MEpPEHUI

[IpakTnyeckas
pabora

-peniaTh pacu€THbIE 3a/Ia41 C SIBHO 331aHHOU
(bu3HUECKOI MOJICITBIO, NCTIONB3YS (PU3HUECKUE
3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIHM3a yCIOBHS
3aJ1a4¥ BBIOMPATh (U3HUYECKYIO MOJICIb, BBIICIATh
(u3nueckre BeIUYUHBI U POPMYIIbI, HEOOXOIMMbIE
JUTsE €€ pelIeHHs, TPOBOANTH PacUEThl U OIICHUBATH
peanbHOCTh MOYYEHHOTO 3HAUEHUS PU3NIECKOU
BEJTUYHHEI;

Pemenue yueOHbIX
U MIPaKTUKO-
OpPUEHTHUPOBAHHBIX
3a1a4
[IpakTnueckas
pabora

-p€iuaTh KAYCCTBCHHBIC 3aa4Yu: BbICTPaBaTh

Pemenne yueOHbIX

JIOTUYECKH HEMTPOTUBOPEUUBYIO LIETIOUYKY Y TIPaKTHKO-
pacCyXIEHHI C OMOPOM HA U3yYECHHBIE 3aKOHBI, OPHEHTUPOBAHHBIX
3aKOHOMEPHOCTHU U (pU3HUYECKHE SABICHHUS; 3a1a4

KoHntponbHas

pabora
-pacnio3HaBaTh Qu3ndeckue ABieHus (mpouecchl) U | Pemenne yueOHbIX
OOBSICHATH MX HAa OCHOBE MOJIEKYJIIPHO- U TIPaKTHKO-
KHHETUYECKOM TeOpUHU CTPOCHHUS BEILIECTBA! OpPUEHTUPOBAHHBIX
muddy3us, OpOyHOBCKOE ABHKEHUE, CTPOCHUE 3aj1a4

KUJKOCTEH U TBEPIBIX TEJ, U3MEHEHUE 00bEMa Tel
P HarpeBaHuM (OXJIaKIACHUN);



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

-OIMCBIBATH U3YYECHHBIE TEIUIOBBIE CBOMCTBA TEI U
TEIUIOBBIE SIBJICHUS, UCIIONB3Ys (PU3NUECKHE
BEJIMYUHBIL: IaBJICHUE Ia3a, TEMIIepaTypa, CPEIHsIsA
KMHETHYECKasi JHEPTUs XaOTHUECKOr0 IBUKCHUS
MOJIEKYJ1, CPEIHEKBAIPATUYHASA CKOPOCTh MOJIEKYI;

VYcTHbIi onpoc

- BBIIOJIHATDH SKCIICPUMCHTBI 110 UCCIICIOBAHUIO
3aBUCHMOCTH pabOThI OT M3MEHEHHUS SHEPTHH,
BO3HUKAIOIINX B IIPYKUHE U PE3SHHOBOM 00pasiie, OT
ux gehopMaIiy U yCIOBUN paBHOBECHS TBEPIOTO
Tela, UMEIOLIET0 OCh BPAICHUS, C HCIIOJIb30BAaHHEM
IPSAMbBIX U KOCBEHHBIX H3MEPCHUH, ITPU 3TOM
(dhopMypoBaTth nMpodIeMy/3a1ady u THIIOTE3Y
y4eOHOT0 SKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3
PEI0KEHHOTO 000PYI0BaHUS, TPOBOIUTE OTBIT U
(bOopMyITHPOBATH BBIBO/IbI;

JlaboparopHas
pabora

-IIPOBOJIUTH KOCBEHHBIE U3MEPEHMSI UMITYJIbCA,
KUHETUYECKOW U MOTEHIMAIIbHON 3HEpPTUuu, paboThl,
IpU 3TOM BBIOMPATh ONTUMAJIbHBINA METOJ
U3MEPEHMS, OLICHUBATh A0COJIIOTHBIE U
OTHOCHUTEJIBHBIE ITOTPEIIHOCTH NPSAMBIX U
KOCBEHHBIX U3MEPEHUN;

JlaGopaTopHas
pabora

-pemaTh pacuéTHbIE 3a/1a41 C SIBHO 331aHHON
(u3nuecKoil MOJEINbI0, NCIIOJB3YS (PrU3HUECKHe
3aKOHBI U PUHIIMIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3aJauu BBIOMPATh (PU3HMUECKYIO MOJIENb, BBIICISATh
¢bu3nyeckre BeTUYUHBI U POpMYIIbl, HEOOXOIUMBIE
ISt €€ peleHH s, TPOBOIUTH PACcUEThl U OIICHUBATh
peaIbHOCTbH MOJYUYEHHOTO 3HaUeHHsI (PU3NIECKOM
BEJINYMHBI;

Pemenue yueOHbIX
Y TIPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4

-peiaTh KAYCCTBCHHBIC 3ala4U: BbICTPAUBATDh
JIOTUYCCKHU HEMTPOTHUBOPCUNBYIO LICIIOYKY
paCCY)K,[[CHI/Iﬁ C OHOpOI>'I Ha U3YUYCHHBLIC 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/I3I/ILIGCKI/IG SIBJICHUSA,

Pemenue yueOHbIX
Y TIPAKTHKO-
OPHEHTUPOBAHHBIX
3a1a4
KonTponbHas
pabota

Hroro no pazneny 18

Paznen 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMUKA




3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETUYECKONU
TEOPUHU

bubnmmoreka [IOK

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

-aHaTM3UPOBATh U OOBSICHITH TEIJIOBHIE MPOIIECCH U
SIBJIEHUSI, UCTI0JIb3Ysl OCHOBHBIE MoJjoxkeHuss MKT u
3aKOHBI MOJICKYJISIPHON (DU3HUKH (CBS3H NaBICHUS
UJICAbHOIO ra3a co CPeIHEN KNHETUYECKON
SHEpPruen TEIIOBOrO ABUKEHUS U KOHIIEHTpalHUen
€ro MOJIEKYJI, CBA3b TEMIIEPATYpPhl BEIIECTBA CO
CpEeIHEN KUHETUYECKON SJHEPTUe TEII0BOrO
JBUKEHHUSI €0 YaCTHUL, CBSI3b JaBJICHUS UCAIbHOTO
ra3a ¢ KOHLUEHTpaluen MOJIEKYJI U ero
TeMnepaTypou, ypaBHeHue MeHieneeBa—
Kianeiipona,), mpu 3TOM HUCMOIb30BATH
MaTeMaTUYeCKOe BhIPA)KEHHUE 3aKOHOB, YKa3bIBATh
YCJIOBHS MPUMEHUMOCTH ypaBHEHU MeHieeeBa—
Knaneiipona;

Pemenue yueOHBIX
U TIPaKTUKO-
OPHEHTUPOBAHHBIX
3amaq

-00BSACHATh OCOOCHHOCTH MPOTEKAHUS (PU3HMISCKHUX
SIBIICHUH: TEIIOBOE IBIKEHNE YaCTHUII BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JIBUXKCHHE,

mubdy3us;

YcTHbIi onpoc

- BBITIOJIHATH SKCIIEPHUMEHTHI TI0 UCCIIEIOBAHUIO
3aBUCHMOCTH MapaMETPOB pa3psHKCHHBIX T'a30B, C
MCTIOJIB30BaHUEM TIPSIMBIX U KOCBEHHBIX H3MEPEHHUH,
pu 3ToM GopMyJIMpoBaTh NpodiieMy/3a1ady U
TUIOTEe3y y4eOHOT0 SKCIIEpUMEHTa, cCOOMpaTh
YCTaHOBKY U3 IIPEUI0KEHHOTO 000Py10BaHUs,
IIPOBOJIUTH OTIBIT U JOPMYJIMPOBATH BBIBOJIBI;

JlaboparopHas
pabora

-pemaTh pacu€THbIE 3aJ]a41 C IBHO 331aHHOM
¢bu3nveckoil MosieNbIo, UCHOIb3Ys (PU3NYECKHE
3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aJjauy BBIOMpATh (PU3NUYECKYIO MOJIEIb, BBIACTATD
¢buznyeckue BeJIMYMHBI U POPMYJIbI, HEOOXOAUMbIE
JUIsl €€ peleHus, IPOBOUTh PacYEThl U OLIEHUBATh
PEeaIbHOCTb MOJYYEHHOT0 3HaUeHUs (PU3HUECKOi
BEJIMYMHBI;

Pemenne yueOHbIX
Y TIPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4
[IpakTrnueckas
pabota



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

-penaTth KaueCTBEHHBIC 33]]Ja4H: BRICTPAUBATh
JIOTUYECKH HETIPOTHBOPEUUBYIO IIEMIOUYKY
pacCyXJIeHU ¢ OOPOM Ha N3YUCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUYECKUE SIBICHMUS,

Pemenue yueOHBIX
U TIPAKTHKO-
OPHEHTUPOBAHHBIX
3aj1a4
KoHntposbHas
pabora

3.2

Tepmogunamuka. T
€IUIOBBIE MAIIMHbI

10

bubmnoreka LIOK

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

-pacnio3HaBaTh GUINYCCKUE SIBICHUS (TIPOIECCHI) U
0O0BSACHATH UX HA OCHOBE MOJIEKYJIIPHO-
KHMHETHUYECKOW TEOPUU CTPOSHUS BEILIECTBA:
TEIJIOBOE paBHOBECHE, HCIIAPEHHE, KOHACHC AU,
MJIaBJICHUE, KPUCTAJIU3ALINS, KUTICHUE, BIIAYKHOCTh
BO3/yXa, MOBBIIICHUE JIaBIICHUS T'a3a MPH €ro
Harp€BaHHU B 3aKPBITOM COCYJEC, CBA3b MCIKIY
napaMeTpamMu COCTOSIHUS ra3a B U30Ipolieccax;

Pemenue yueOHBIX
Y TIPaKTUKO-
OPHEHTUPOBAHHBIX
3amaq

-OIMCHIBATh N3YYCHHBIE TEIIJIOBBIC CBOMCTBA TET U
TEIUIOBBIC SIBJICHUS, UCTIOJIB3Ys (PU3NYCCKHE
BEJIMYMHBI: KOJIMYECTBO TCIUIOTHI, BHY TPCHHSIS
sHEprusi, padora ra3a, KodhPHUIMEHT MOJE3HOTO
JEHCTBUS TEILIOBOTO IBUTATEIS; TIPU OTIMCAHUN
MPAaBUJIBHO TPAKTOBATh (PM3UUECKUN CMBICI
WCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUCHUS U
€IMHHULIBI, HAXOAUTH (DOPMYJIBI, CBS3BIBAIOIIINE
JAHHYO (PU3UIECKYIO BEITUINHY C IPYTUMHU
BEJIMYHUHAM;

YcTHBII onpoc

-IPOBOJIUTH KOCBEHHBIE U3MEPEHHUSI YAEIBHOM
TEIJIOEMKOCTH, KHHETUUECKOM U MOTEHIIMAIIbHON
SHEpPruu, paboThl, IPU ITOM BbIOUPAThH
ONTUMAJIBHBIA METOJl U3MEPEHHUS, OLICHUBATh
a0COIIOTHBIE M OTHOCUTENbHBIE TIOTPELTHOCTH
IPSIMBIX M KOCBEHHBIX U3MEPEHMUI;

JlaboparopHas
pabota

-00BSICHATh OCHOBHBIC MIPUHITUTIIBI ICUCTBUS
TETJIOBBIX MAllIMH; Pa3au4aTh YCIOBUS UX
0e30IacCHOT0 UCIOJIL30BAHMUSA B IOBCEIHEBHOM
JKU3HH;

YeTHBIN onpoc
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-pemaTh pacu€THBIC 3aJ]a4H C SIBHO 3a/1aHHOU
(bU3HYECKON MOEIBIO, UCTIONB3YS (U3UUECKUE
3aKOHBI ¥ PUHIIMIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3aJ1a4¥ BEIOMPATh (PU3HUYECKYIO MOJIENb, BBIICTSATh
(bu3HYecKre BETMYUHBI U (OPMYIIbI, HEOOXOIUMBIC
JUTsI €€ peleHMs], IPOBOIUTH PACUYEThI U OIICHUBATH
PEaTbHOCTh MOTYYSHHOTO 3HAYCHUST (PU3UIECKOM
BEJIMYMHEI,

Pemenue yueOHBIX
U TIPaKTUKO-
OPHEHTUPOBAHHBIX
3amaq

-pelaTh KaueCTBEHHBIC 3a/1a4i: BHICTPaUBaTh
JIOTUYECKH HETIPOTUBOPEUUBYIO IIEMIOUYKY
paccyXJIeHU ¢ OOpOi Ha U3YUYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS,

Pemenue yueOHBIX
U PaKTHKO-
OPHEHTUPOBAHHBIX
3a1a4
Kontponbnas
pabora

3.3

ArperarHbie
COCTOSIHUS
BEIIECTRA.
®a3oBbIC
MEePEXOAbI

bu6mmoteka [IOK

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

-OIINChIBATh (1)I/ISI/I‘ICCKI/IC IMponucCChI U ABJICHUA,
HCIIOJIB3YS BCIIMYMHBL: OTHOCUTCIIbHAA BJIAXKHOCTD
BO3yXa,

YcTHbIi onpoc

-pacnio3HaBaTh pU3NYECKHUE SIBICHUS (IIPOLECCH) U
O0OBSACHATH UX Ha OCHOBE MOJIEKYJIIPHO-

Pemenue yueOHbIX
U TIPAKTUKO-

KUHETHUYECKOW TEOPUU CTPOEHUS BEILECTBA: OPUEHTUPOBAHHBIX
CTPOCHUE KUAKOCTEH U TBEPABIX TEIl, HK3MEHEHUE 3amad

00BbEMa Tel MpU HarpeBaHUM (OXJIaXKIEHUH),

TEIUIOBOE paBHOBECHE, UCTIApEHHE, KOHICH AL,

IUIaBJICHHUE, KPUCTAJUIN3ALUS, KUTIEHUE, BIaXXHOCTb

BO3/yXa;

-OCYIIECTBIISATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS [TpakTuyeckas
OTHOCHUTEJILHON BIQYXKHOCTHU, TIPH 3TOM BHIOMPATH pabota

ONTUMAJIbHBIN CIIOCOO N3MEPEHUS U UCTIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKHU IOTPEIIHOCTEN
U3MEPEHU;

-pemaTh pacu€THbIE 3a]]a4H C IBHO 33/1aHHOU
(UBUIECKON MOJIEITBIO, UCTIONB3YS (PU3UUECKUE
3aKOHBI ¥ IPUHLIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3a71a9u BBIOMPATh (PU3HUYECKYIO MOJIEIb, BHIACTIATH
¢du3nveckre BeTUUUHBI U HOPMYIIbl, HEOOXOMMBbIE
JUTsL €€ peleH s, TPOBOIUTH PACUETHI M OIICHUBATh
PeaTIbHOCTh MOJyYEHHOT0 3HaYeHHs (PU3NIECKON

Pemenne yueOHbIX
U TIPaKTHKO-
OpPUEHTUPOBAHHBIX
3a1a4



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

BCJIIMYHHBI,

-pelaTh KaueCTBEHHBIE 3a/1a4: BHICTPAauBaTh
JIOTUYECKHU HETIPOTUBOPEUUBYIO LIEMOUYKY
pacCyXJIEHHUI ¢ ONIOPOIl HA U3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (U3NYECKUE SIBIICHUS;

Pemenue yueOHbIX
U TIPAKTHKO-
OPHEHTUPOBAHHBIX
3a1a4

Hroro no pazneny

24

Paznen 4. JJIEKTPOAUHAMHU

KA

4.1 |DnekTpocTaTuka

10

bubmnoreka LIOK

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

-YUYUTBIBATh I'PaHUIIbI IPUMCHCHHNA U3YUYCHHBIX

Pemenue yueOHBIX

(U3HYECKUX MOJIETICH: TOYCUHBIN IIEKTPUICCKHIA W PaKTUKO-

3apsij py petieHnn (pU3nuecKux 3aaay; OpPUEHTUPOBAHHBIX
3a/1a4

-pacrio3HaBaTh (puznyecKkue sBiIeHus (mpomecchl) 1 | Pemenne yueOHBIX

OOBSACHATH UX HA OCHOBE 3aKOHOB U MIPaKTUKO-

AIIEKTPOJMHAMUKH: 3JEKTpU3aLUs TEM, OpPUEHTHUPOBAHHBIX

B3aUMO/ICHCTBUE 3aPsI0B; 3a1a4

-OIACHIBATh U3yYEHHBIE JJIEKTPUUECKHUE CBOMCTBA
BEIIECTBA U AJEKTPUUYECKHUE SBICHHUS (IIPOLIECCHI),
UCTIONB3Ys PU3NIECKUE BETHUUHBI: SJICKTPUICCKUN
3apsif, JIEKTPUUYECKOE T10J1€, HAIIPSKEHHOCTD 1014,
MIOTEHIM AN, Pa3HOCTh ITOTEHIMAJIOB; IPA ONIMCAHUU
MPaBUIBHO TPAKTOBATh (PU3UUECKUI CMBICIT
HCIOJIb3YEMBIX BEIMYUH, UX 0003HAUEHUS U
eIMHUIIbI; YKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE
JAHHYIO0 (U3UYECKYIO BETMUUHY C IPYTUMHU
BEJIMYMHAMU,;

YcTHbIi onpoc

-aHaJIU3MUPOBATh (PU3HUECKHUE TPOLIECCHI U SBJICHMUS,
UCMONb3Ys (PU3NYECKHUE 3aKOHBI M TPUHIUIBI: 3aKOH
COXpaHEHHUs IEKTPUYECKOTo 3apsa, 3akoH KyioHa,
IIPU ATOM pa3InyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €r0 MaTeMaTHYeCKOe BhIPAKEHUE U YCIOBUS
(rpaHuIBl, 006J1ACTH) TPUMEHUMOCTH;

YeTHBIN onpoc

-00BSICHATH OCHOBHBIE MMPUHIUIIBI JIeicTBUA
KOHACHCATOpa, pa3jindaTh YCIOBUA UX 0e30macHoro
HCIIOJIb30BaHUS B IOBCEIHEBHOM KHU3HU,

YeTHBIN onpoc
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-~OCYILICCTBIIATH MPAMBIC U KOCBCHHLIC U3MCPCHU A
€MKOCTH KOHJI€HCAaTopa, MPHU 3TOM BHIOHPATh
ONTHUMAIbHBIN CHOC06 HU3MCPCHUSA U UCITIOJIB30BATh
M3BECTHBIE METO/IbI OLIEHKU MTOTPEIIHOCTEH
W3MEPEHHIT;

IIpakTrueckas
pabora

-pelIaTh pacuyETHBIE 3aJa4M C IBHO 3aJJaHHOU
bu3nueckoil MozieNblo, UCIOb3Ys (PU3NYECKHE
3aKOHBI ¥ IPUHLIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3aJjauy BBIOMPATh (PU3UUYECKYIO MOJIEIIb, BBIACIATD
¢du3nveckre BeTUInHbI U HOPMYITbl, HEOOXOIMMBbIE
Juis e€ peleHusl, IPOBOJUTh pacu€Thl U OLIEHUBATh
PeaTbHOCTB MOTyYEHHOTO 3HAYCHHS (PU3NIECKOI
BEJINYHHBI;

Pemenue yueOHBIX
Y TIPaKTUKO-
OPHEHTUPOBAHHBIX
3amaq

-peuiaTh KaueCTBEHHBIC 3a/1a4l: BHICTPABAThH
JIOTUYECKH HETIPOTUBOPEUUBYIO IIETIOUYKY
pacCyXJIeHU ¢ ONOPOH HA N3YUCHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS,

Pemenue yueOHbIX
U MPaKTHKO-
OpPUEHTHUPOBAHHBIX
3a1a4
Kontponbnas
pabora

4.2

ITocTostHHBIH
ANEKTPUYECKUI
ToK. Toku B
pa3HbIX cpelax

12

bu6mmoteka [IOK

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

- OIIUChIBATh (1)I/IBI/I‘ICCKI/IG IMPOLCCChI U SABJICHUA,
HCIOJIb3YS BCIIMYUHBL: 3JICKTPOABUIKYIIAA CHUJIA,
CuJia TOKa, HAllPSAKECHUE, MOIIHOCTh TOKA,
COIIPOTUBJICHUEC Y49aCTKa HCIH C NOCIICAOBATCIIbHBIM
1 ITapaJlJICJIbHBIM COCIMHCHHUEM PE3UCTOPOB;

YcTHBII onpoc

-OCYLIECTBJIATH IIPSAMBIE U KOCBEHHbIE U3MEPEHUS JlaGoparopHas
3/IC ¥ BHYTPEHHET0 CONPOTUBIIEHUS HICTOYHHKA TOKA, | paboTa

IIPU ATOM BBIOMPATh ONTUMAJIBHBIN CIIOCO0

WU3MEPEHMS U HCIIOIb30BATh U3BECTHBIE METOIbI

OIICHKH ITOTPEIIHOCTEN U3MEPEHU;

- BBIIIOJIHATB SKCIIEPUMEHTHI 110 HCCIEA0BAHUIO [IpakTrueckas
AJIEKTPOJIN3a U CMELIAHHOIO COCAVNHEHUS pabota
IIPOBOJIHUKOB C MCIOJIb30BAHUEM IPSIMBIX U JlaGoparopHas
KOCBEHHBIX U3MEPEHH, TPH 3TOM (POpMyJIMpoBaTh | paboTa

npoOaeMy/3aiady U TUTIOTE3y Y4eOHOTO
AKCIIEPUMEHTa, COOUPATh YCTAHOBKY M3
MIPEAJIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH OTBIT U
(GbopMyJIHPOBATh BBHIBOJIBI;
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-pemaTh pacu€THBIC 3aJ]a4H C SIBHO 3a/1aHHOU
(bu3MYECKOI MOJEIBI0, UCTIONB3YS (PU3HUECKUe
3aKOHBI ¥ PUHIIMIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3aJ1a4¥ BEIOMPATh (PU3HUYECKYIO MOJIENb, BBIICTSATh
(bu3HYecKre BETMYUHBI U (OPMYIIbI, HEOOXOIUMBIC
JUTsI €€ pelleH s, POBOIUTH PACUYEThI U OIICHUBATH
PEaTbHOCTh MOTYYSHHOTO 3HAYCHUST (PU3UIECKOM
BEJIMYMHEI,

Pemenue yueOHBIX
U TIPaKTUKO-
OPHEHTUPOBAHHBIX
3amaq

-pfliaTh KAQ4YCCTBCHHBIC 3a]a4u: BbICTPANBATDH

Pemenue yueOHBIX

JIOTUYECKH HEITPOTHBOPEUUBYIO IICTIOUKY 1 TIPAKTHKO-
PacCy X IEHUM C ONMOPOM HA U3YyUYECHHBIE 3aKOHBI, OPHEHTHUPOBAHHBIX
3aKOHOMEPHOCTH U (DU3UUCCKUE SBJICHHS; 3a1a4
Kontponbnas
pabora
Htoro mo pazneny 22
Pa3nen 5. UTorosoe mosTopenue
[ToBTOpEHME 2 0 CaiiT «®u3mKa B IKOJIE» - |-periaTh pacYETHBIC 3a/1a4d C SBHO 3aJIaHHOMN Pemenue yueOHbIX
AHMMAIlUU U CUMYJISILIUA (U3HYECKON MOJECIBIO, UCTIONB3YS (PU3HUYECKUE 1 TIPAKTHKO-
https://www.vascak.cz/phys |3akoHBI 1 TPUHLIUIIBI, HA OCHOBE aHAIN3a YCIOBHS | OPHEHTHPOBAHHBIX
icsanimations.php?l=ru 3aJla4ud BRIOMPATh GU3NUYCCKYIO MOJICIIb, BBIICIATh | 3a1a4
LearningApps.org caiit buznueckre BeMUYUHBI U POPMYIIbI, HEOOXOAUMBIE
MOAJIEPKKH O0YUYEeHHUSI U JUTSI €€ peIeHus], MPOBOIUTEL PACcYETHI M OICHUBATH
MIPEIOIaBaHKs ¢ TIOMOIIBIO | PEATBHOCTD MOJYYEHHOT0 3HaYeHUs (PU3UUECKOM
HEOOIBIINX BEIIMYHHBI,
00IIEeTOCTYITHBIX -penraTth KaueCTBEHHBIC 33]]a4H: BEICTPAUBATh Pemenne yueOHBIX
MHTEPAKTUBHBIX MOAYJIEN |JTOTUYECKU HEMPOTUBOPEUUBYIO IIEMOUKY U TIPAKTHKO-
https://learningapps.org/imp | paccysxaeHuii ¢ OMopoil Ha U3yYEHHbIE 3aKOHBI, OPHEHTHPOBAHHBIX
ressum.php 3aKOHOMEPHOCTH U (PU3NICCKUEC SIBIICHUS; 3a1a4
OBIIEE KOJIMYECTBO | 68 15
YACOB IO

[TPOTPAMME
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