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IMMOACHUTEJIBHAS 3ATIMCKA

[Tporpamma 1o ¢usnke 6a30BOr0 ypoBHs HA YPOBHE CpeaHero odiero oOpazoBanus pazpaboraHa Ha
OCHOBE MOJIOKEHHH U TPeOOBaHWH K pe3yJbTaraM OCBOEHHS OCHOBHOW 00pa30BaTENBHON MPOrpamMMmbl,
npencrarieHHeix B ®T'OC COO, a takke ¢ yuérom deepanibHOil padouell mporpaMMbl BOCITHTAHUS U
KOHIIEIIUK Npeno/aBanus y4eOHoro npeamera «Pu3nka» B 00pa30BaTesbHBIX OpraHu3anusax Poccuiickoi
dejrepaliuy, peaT3yIIMX OCHOBHBIE 00pa30BaTelIbHbIE IPOTrPAMMBI.

Conepxanue MporpaMMbl 10 (PU3HKE HAMPABICHO HA (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOH KAPTHHBI
mupa obyuarommxcs 10-11 kmaccor npu 00yveHun ux (Gpusuke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-
JEeATeIBHOCTHOrO nojxozaa. I[lporpamma no ¢Qusuke coorBerctByer TtpeboBanusm DPIOC COO «
IUIAHUPYEMBIM JIHYHOCTHBIM, TPEAMETHBIM W METAlpeIMETHBIM pe3yabTaTaM oOOydYeHHs, a TaKKe
YUHUTBIBAET HEOOXOJMMOCTh PEATM3AUA MEXKIPEJMETHBIX CBS3edl (DM3UKH C €CTeCTBEHHO-HAYYHBIMH
yUeOHBIMH TIpeIMETaMH. B Hel OIpenensioTcss OCHOBHEIC IIEIH WU3YUCHHS (HU3HKH HAa YPOBHE CPEIHETO
o0rIero o0pazoBaHus, TUIAHUPYEMBIC PE3YIbTATHI OCBOCHHS Kypca (DM3UKU: JIMYHOCTHEIE, METANPEIMETHEIC,
npeaMeTHBIC (Ha 0a30BOM YPOBHE).

[IporpamMma 1o Gu3HKe BKIIOYACT:

IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHHsI Kypca (H3MKH HAa 0a30BOM YPOBHE, B TOM YHCIIE TPEJIMETHBIE
Pe3ybTATHI 10 TOAaM 00yUYEeHHUS;
cojiepxkanue yaeOHoro npeamera «Du3ukay» Mo rojgam o0ydeHus.

dusmka Kak Hayka 0 Haubosee 00X 3aKOHAX MPHUPO/IBI, BRICTYNAS B KauyecTBe y4eOHOro mpejMera
B IIKOJIE, BHOCHT CYIIECTBEHHBIH BKJIaJl B CHCTeMY 3HaHWi 00 okpyxatwiiem mupe. IIkonbHbIT Kype
(OU3HKH — CHCTEMOOOPa3yIOIUil sl €CTECTBEHHO-HAYYHBIX YICOHBIX MPEIMETOB, MMOCKOIBKY (hHU3HUCCKHE
3aKOHBI JISKAT B OCHOBE MPOIIECCOB H SIBICHHUH, H3y4aeMbIX XHMHEH, OHOIOTHEH, (U3HUecKoi reorpaducit
W acTpOHOMHEH. Mcrmons30BaHie U aKTUBHOE TMPHMCHCHHE (PH3MUCCKUX 3HAHHWM OINPEICIACT XapakTep W
pa3BHTHE pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPreTHKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, MOTYYCHHS
HOBBIX MATE€PHaJIOB C 3aJlaHHBIMH CBOWCTBaMHU M Apyrux. M3yuenwe (U3UKA BHOCHT OCHOBHOW BKJIAI B
(hopMHpPOBAHHE ECTECTBCHHO-HAYUYHOU KapTUHBI MHpa 00YYaronuxcs, B pOpMHPOBAHHE YMEHUI IIPUMEHSTH
HAYYHBIH METO] MO3HAHHSI MTPH BHITIOJIHCHHH UMH YUEOHBIX UCCIICTTOBAHHH.

B ocHOBY Kypca (DM3UKH I YPOBHS CPETHETO 00HIEro 0Opa3oBaHHs MOJOXKCH P UICH, KOTOPHIC
MOKHO PACCMATPHBATH KAK [IPUHIUITBI €10 TOCTPOSHHSI.

Hoes yenocmuocmu. B COOTBETCTBHH € HEH KYPC SBJISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COJIEPIKUT
Marepuai U3 BCeX pas3zelioB (PU3UKH, BKIKYAET KAK BONPOCH! KIIACCHYECKOM, TAK H COBPEMEHHOM (DH3UKH.

Hoes eenepanuzayuu. B coorBercTBUM ¢ HeW Martepuas kKypca (HU3MKH OObeIHHEH BOKPYT
(dusndeckux Teopuit. Bejymmm B kypcee sigiisietcsi GOpMHPOBAHUE TIPEJICTABIEHUH O CTPYKTYPHBIX YPOBHSIX
MaTepHuH, BEIIECTBE U MOJIE.

Hoes eymanumapusayuu. EE peanuszanus npeanojaraeT HCrnojib30BaHHe F'yMaHUTAPHOTO MOTEHIMAIa
(pU3HYECKON HAYKH, OCMBICIIEHHE CBSI3M pa3BUTHA (U3MKH C pasBUTHEM OOIIECTBA, a TAaKKe C
MHPOBO33PEHYECKHMHU, HPABCTBEHHBIMH U HKOJIOTHYECKUMH MPOOIeMamH.

Hoesn npuxnaonoii nanpasnennocmu. Kype ¢pu3MKu mpeamnonaraeT 3HAKOMCTBO C IMHPOKHM KPYTOM
TEXHHYECKHX U TEXHOJOTHUCCKHX TMPUIOKCHHEH H3YUCHHBIX TCOPHil U 3aKOHOB.

Hoesn skonocuzayuu peanu3yercs MOCPEACTBOM BBEACHHUS AJIEMCHTOB COJCPKAHHS, MOCBAMIEHHBIX
SKOJIOTHUECKUM TPOoOJIeMaM COBPEMEHHOCTH, KOTOPBIC CBS3aHBI C Pa3BUTHEM TCXHUKH H TEXHOJOTHH, a
TaKxke 00CYKICHUs MPoOIIeM pallHOHATBHOTO MPUPOIONIONB30BAHUS U SKOJIOTUIECKOIH 0€30TIaCHOCTH.

Crep:kHEBBIMH DJJIEeMEHTaMH Kypca (M3HMKH HAa YPOBHE CpeqHero odmiero oOpa3oBaHHs SBISIOTCS
(usndeckue Teopuu (HOPMHPOBAHUE MPEICTABICHUH O CTPYKTYPE MOCTPOCHUS (PH3UMUYCCKOH TEOPUH, POJIU
(hyHIAMCHTALHBIX 3aKOHOB W TPHHIHIIOB B COBPEMCHHBIX TIPEACTABICHHSIX O TPUPOJE, TpaHHUIAX
PUMEHUMOCTH TEOPHIA, JUTSI OMTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHHH U MPOIECCOB).

CHCTeMHO-JIeSTeIbHOCTHBIA TOJIX0JT B Kypce (HM3UKH pealu3yercss Npekae BCero 3a Ccuér
OpPraHu3aliKi IKCIEPUMEHTAIBHOU JiesTelIbHOCTH o0yuarommxcs. s 6a30Boro ypoBHs Kypca QU3HKH —



9TO WCHOIB30BAaHUE CHCTEMBI (PPOHTATHHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U TabOpaTOPHBIX padoT,
KOTOpBIE B Iporpamme Mo Qu3uke oO0beAWHEHBI B OOIIMM CHHCOK YUEHHYECKHX MpPaKTHUECKHUX padoT.
Beyienenne B yKa3aHHOM TiepedyHe Jla0OpaTOpHBIX padoT, MPOBOAMMEIX JIIi KOHTPOJISS M OIEHKH,
OCYIIECTBIISIETCS yYaCTHUKaMH 00pa30oBaTeIbHOTO MpOIlecca HUCXOAsS U3 OCOOEHHOCTeH IIAaHMPOBAHHS WU
ocHamieHus: kabunera ¢Qusuku. [lpu sTom oOecneunBaercs OBIaJeHHEe OOYYAIONIUMHUCSH YMEHUSMHU
MPOBOJIMTh KOCBEHHBIE HM3MEPEHHWs, WCCIICOBAHMS 3aBUCUMOCTEH (PM3MYECKHX BEIMYMH W TIOCTAHOBKY
OTIBITOB IO TIPOBEPKE MPeJINI0KEHHBIX THIIOTE3.

Bonblioe BHUMaHHME YjeNseTcs PeIIeHW pacuéTHBIX W Ka4ecTBeHHBIX 3amad. [lpu 3tom Juis
pacuéTHBIX 3a/1a4 MPUOPUTETOM SIBJISIOTCH 3a/Ia4H C SBHO 3aJIaHHON (DM3MYECKON MOJEINBIO, TIO3BOJISIONIHE
MPUMEHSTh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasjieNa Kypca, TaKk U HHTErPHPYS
3HAHHA U3 Pa3HBIX pa3jaenoB. /s Ka4ecTBEHHEBIX 3a7ay MPHOPUTETOM SIBISIOTCS 33JaHUS HA 00BACHEHUE
MPOTEKaHUs (PU3MYECKUX SBIIEHUIH M MPOIECCOB B OKPYXKAMOIIEH KU3HH, TpeOyoine BeI0opa GU3HYecKoi
MOJICTH JIIsl CUTYallHH MIPaKTUKO-OPUCHTHPOBAHHOTO XapaKTepa.

B cootBerctBuUu ¢ TpeboBanusmMu P®I'OC COO k MarepHalbHO-TEXHHYECKOMY OOeCTIeueHHIo
yueOHOro mporecca 0a30BbIi YpoBeHb Kypca (DM3HKH Ha YPOBHE CpeIHET0 o0mero o0pa3oBaHUs TOIKEH
M3Yy4aTbCAd B YCIOBHSX NPEAMETHOrO KaOuHeTa (H3MKH WIH B YCIOBHUSIX HHTCTPHPOBAHHOTO KaOWHETa
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA. B kabuHeTe GU3NKH TOKHO OBITH HeoOXoauMoe 1abopaTopHoe
o0opymoBaHUe Ui BRIMOJIHEHHS YKa3aHHBIX B IporpaMme o Gu3nKe yICHHUECKHX MPakTHUYeCKHX paboT u
JIEMOHCTPAIIMOHHOE 000py/I0BaHHE.

Jemoncrpannontnoe obdopynoBanue (GopMHpPYETCsi B COOTBETCTBHH C TMPHUHIIUIIOM MHHHMATLHOM
JIOCTATOYHOCTH W 00ECIMeYHBAeT MOCTAHOBKY IIEPEYUCIICHHBIX B TpOrpaMme M0 (U3UKe KITHYEeBBIX
JIEMOHCTPAIMA /1Tl UCCIIe/IOBAHKS U3Y4aeMBIX SIBIIEHUH U MPOILECCOB, SMITUPUYECKHUX U (DYHIaMEHTATbHBIX
3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaboparopHoe oOopyaOBaHHe s YYEHWYECKHUX TNPAKTHYECKHX paboT ¢opMupyercs B BUJE
TEMaTHYeCKUX KOMIUIEKTOB M oOecrieduBaeTcss B pacdyére OJHOI0 KOMIUIEKTa Ha JIBYX OOYYarOlIHXcCs.
Temaruueckue KOMIUIEKTHI TabOpPaTOPHOTO O0OPYIOBAHMS JOJDKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM
HCIOJB30BAHHH aHAIIOTOBBIX U HHU(POBBIX MPHUOOPOB, a TakiKe KOMIBLIOTEPHBIX H3MEPHUTEILHBIX CHCTEM B
BUJIe NU(PPOBBIX 1abOpaTOPHIA.

OCHOBHBIMH HENAMH H3Y4YeHHs (GU3UKH B 001IeM 00pa30oBaHUM SIBISIOTCS:

(hopMupoBaHHEe MHTEpeca M CTPEMIICHHS OOYYaIOIIMXCS K HAyYHOMY M3YUCHHIO NPUPOABI, PA3BUTHE HX
HMHTEIITIEKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEIH;

pa3BUTHE TIPEJICTABJICHUI O HAYYHOM METOJIe MO3HAHUS U (JOPMHUPOBAHHUE HCCIIEI0BATENIECKOTO OTHOINEHUS
K OKPYXKAIOIIMM SIBIICHUSIM;

(opMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yiabTaTa HM3yYeHUS OCHOB CTPOCHHS MAaTepHH U
(yH/1TaMEHTABHBIX 3aKOHOB (DM3HKH;

dbopMupoBaHHe YMEHHUH OOBSICHATHL SBICHHS C HCIOIbL30BaHMEM GU3WYCCKUX 3HAHHH M HAyYHBIX
JIOKA3aTeNbCTBR;

(dhopMupoBaHKe MpEACTABIEHUH O pou (GU3WKK JUIS PA3BUTHS JAPYTUX €CTECTBEHHBIX HAYK, TEXHHKH W
TEXHOJIOTUH.

Joctrxkenue 3TUX 1enell odecnednBaeTcs pelieHneM CIeIyININX 3a/1a4 B polecce H3ydeHus Kypcea
(hu3uKKM Ha YpPOBHE CpeiHEro 001ero 00pa3oBaHus:
nproOpeTeHne CUCTEMBl 3HaHHH 00 00X (PU3MUECKHX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHIX, BKIIOUAS
MEXaHHKY, MOJIEKYIAPHYIO PU3HKY, dICKTPOAMHAMUKY, KBAHTOBYIO (DPH3UKY H DJICMEHTHI aCTPOPH3UKHU;
(dhopMupoBaHHe YMEHHH NPUMCHSATH TEOPETUUECKHE 3HAHUSA N1 OOBACHEHUS (PU3NYECKUX SBICHUN B
MIPUPOJIC U AJIS MPHUHATHS MPAKTHYSCKUX PEIIeHUI B TOBCETHEBHOM KHU3HH;

OCBOEHHE CIOCOOOB pelieHus pa3lIM4HbIX 33/ad C SBHO 3a/IaHHON (U3MYecKOil MOJenbio, 3anad,
M0/IPA3yMEBAIOIINX CAMOCTOATENLHOE CO3/IaHue (PU3MYECKON MOJIeNH, a/IEKBATHOW YCIIOBHSIM 33/1a4H;



MOHUMaHue (PU3UYECKMX OCHOB M MPHHIUIOB JEHCTBHS TEXHUYECKHX YCTPOHUCTB M TEXHOJIOTHYECKHX
MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO CPEey;
OBJIQJIEHHE METOJIAMH CAMOCTOSTEJILHOTO [UIAHUPOBAHUA W TPOBEJIEHHS (PU3MYECKHX JKCIIEPHMEHTOB,
aHATM3a U HHTEPIPETAIMH HHQOPMAITHH, OTIPEICICHUS TOCTOBEPHOCTH TTOIYUECHHOTO PE3yIbTaTa;
CO3JIaHHE YCIIOBHIA IJIs1 pa3BUTHSL YMCHHI TIPOCKTHO-HCCIICOBATEIBCKOI, TBOPUESCKOH NEITSTBHOCTH.
Ha w3yuenue ¢usuku (0a30BBIH YpOBEHE) HA YPOBHE CPEIHETO 00IIero 0Opa3oBaHusl OTBOIUTCS 136
gacoB: B 10 kmacce — 68 gacos (2 uaca B Henenmo), B 11 kmacce — 68 yacoB (2 yaca B HEACIIO).
[Ipennaraemseiii B mporpamme mo (GU3HMKE MEpeueHb J1aOOPaTOPHBIX U MPAKTHUCCKUX PabOT ABIACTCS
PEKOMCHIOBAHHBIM, YYHTENb JEIacT BBIOOP MPOBEACHHS JIA0OPATOPHBIX pabOT M OMBITOB C YYETOM
WHJ/IMBUIYAIbHBIX OCOOEHHOCTEH 00yJaromuxcs.

COJEPKAHUE OBYYEHUS

10 KJIACC

Pazngen 1. ®u3HKa H MeTOAbI HAYYHOI0 MO3HAHUS

dusuka — Hayka o npupoze. HaydHbie MeTO/IbI MO3HAHUS OKPYKAOMEro Mupa. Poib skcniepuMeHTa u
TEOPHH B MPOLECCE MO3HAHUS PUPO/JIBL. JKCTIEPUMEHT B (PU3HKe.

MopenupoBanue (HH3NYCCKUX SBICHHH W mporeccoB. Hayunele rumote3pl. DU3HYCCKUE 3aKOHBI U
TeopuH. [ paHUIIBI MPHMEHUMOCTH (PU3HYECKUX 3aKOHOB. [ [pHHITHI COOTBETCTBHS.

Pone u mecto Qu3uku B (OpMHPOBAHHHM COBPEMEHHOH HAyYHOH KapTHHBI MHpa, B MPAKTHUYCCKOH
IESATCIEHOCTH JIIOACH.

Hemoncmpayuu

AHaNoroseie ¥ A(DPOBEIC H3MEPHTEIBHEIC TPHOOPHI, KOMITBIOTEPHBIC TaTYHKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe JBkeHHe. OTHOCHTEIBHOCTh MEXaHWYEeCKOro BKeHHs. (CucremMa oTcuéra.
TpaekTopus.

[Mepemernienue, cKOPOCTh (Cpe/IHsISt CKOPOCTb, MITHOBEHHAsE CKOPOCTh) M YCKOPEHHE MaTepHalbHOU
TOYKH, UX MMPOEKIIMHA HA OCH CUCTEMbI KOOpAHHAT. CIIOKEHUE NEPEMEIICHHH U CITIOKEHHE CKOPOCTEH.

PapHOMepHOE M PaBHOYCKOPEHHOE NMPSIMOJUHEHHOe JBMKeHue. ['paduKu 3aBUCUMOCTH KOOPJIMHAT,
CKOPOCTH, YCKOPEHHUS, YTH W MEPEeMEIIeHUS MATEPHAIBHOU TOYKH OT BPEMEHHU.

CrobonHoe najieHue. Y ckopeHue cBOOOHOTO Ta/IeHHS.

KpuBonuneiinoe npmwxkeHue. J[BuikeHHe MaTepUaTIbHOM TOYKH MO OKPYKHOCTH C TMOCTOSHHOW IO
MOJIYJK) CKOpPOCTBK. YTIJIOBas CKOpPOCTb, JIMHEHWHas cKopocTb. llepuon u  wyactora oOpaiieHus.
LleHTpoCcTpeMHTENBLHOE YCKOPEHHE.

TexHuueckre yCcTpoCcTBa M MPAKTHUYCCKOE MPUMEHEHHE: CIIUIOMETP, IBIKCHUE CHAPSIIOB, IICMTHBIC U
peMEHHBIC TIEpeIayH.

Hemoncmpayuu

Mopenb cucTeMBl 0TCUETa, WITIOCTPAINA KHHEMAaTHUCCKUX XapaKTePUCTHK IBUKCHHUS.

[IpeoGpa3zoBaHKe TBHKSHHUH C HCITOIH30BAHUEM TIPOCTHIX MEXaHH3MOB.

[TaneHue Ten B BO3/yXe U B PA3pPEIKEHHOM MPOCTPAHCTBE.

Habnroaenue aBukeHUs Tesia, OpONIEHHOTO 10T YIII0M K TOPU30HTY U TOPU30HTAIIBLHO.

H3mepenne yckopeHusi CBOOOIHOTO MaJICHHS.

HanpagneHue CKOPOCTH NMPH JABUKEHHH O OKPYIKHOCTH.

Vuenuueckuii sxcnepumenm, rabopamopHuie pabomoi

N3yueHne HepaBHOMEPHOTO JIBUJKEHHUS C 1IEJILK) ONpe/Ie/IeHHss MTHOBEHHOH CKOPOCTH.

HccenenoBanue COOTHOIIEHUST MEXK/Ty MYTSAMHU, MPOHJEHHBIMH TEJIOM 32 MOCIIE/I0BaTeIbHbIE PaBHBIE
MIPOMEIKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JIBHKEHHH C HAYAJILHON CKOPOCTHI), PABHOW HYIIHO.



N3ydenne nBHKEHUS MIapHKa B BA3KOH KUIKOCTH.

W3yueHne IBUKCHUS Tea, OPONICHHOTO TOPH30HTAIBHO.

Tema 2. Junamuxa

[Tpunumn otHocuTensHOCTH [Manunes. [Tepbiii 3akoH HeroToHa. MHEpIManbHbIe CHCTEMBI OTCHETA.

Macca tena. Cuna. Ilpunuun cynepnosuuuu cui. Bropoii 3akon HeloToHa Juist MaTepHaibHOM TOUKH.
Tperuii 3akoH Her0TOHA /1151 MaTepHAIIBHBIX TOYEK.

3akoH BceMupHOTO TsiroTeHus. Cuia tshkectu. [lepBas KocMu4eckast CKOPOCTb.

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

Tpenue. Bunsl tpenus (mokos, ckoybkeHus, kadeHus). Cuna tperus. Cyxoe tpenue. Cuna TpeHus
CKOJIbKEeHUsl U cuna TpeHus: nokos. Koaddumuent tpenusi. Cuna CONpoOTHBIEHUs NIPHU JABUKEHUH TeJla B
JKHIKOCTH HIIH Ta3e.

[MocTynarensHoe W BpalaTelibHOE JIBHKEHUE aDCOTTHO TBEPIOTO TENA.

MOMEHT CHIJIBI OTHOCUTEIBHO OCH BpalieHus. [1nedo cunbl. Y ciaoBusa paBHOBECHS TBEPAOTO TEa.

TexHuueckue yCTpOﬁCTBa H MPaKTHYCCKOC IMPUMCHCHHUC. MOANIHUITHUKH, NBHXKCHHUC HCKYCCTBCHHBIX
CIIYTHHKOB.

Hemoncmpayuu

SBreHne HHEPIUH.

CpaBHEHHE MacC B3aUMOICHCTBYIONIHX TElL.

Bropoii 3akoH HerotoHa.

H3mepenue cum.

CroskeHne CHIL

3aBHCHMOCTB CHJIBI YIPYTOCTH OT AeopMaliu.

HesecoMocTs. Bec Tena npu yCKOPEeHHOM TObEME M T1aJICHUH.

CpaBHeHME CHII TPEHUS TTOKOS, KAYEHHUS U CKOJIbKEHHS.

YcnoBust paBHOBecHs TBEPIOTO Telna. Bujibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, rabopamopHuie pabomoi

N3yueHne nBUKEHUS OpyCKa M0 HAKIIOHHOH IIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIMX B MPY:KUHE ¥ Pe3HHOBOM o0pasiie, OT UX
nedopmarim.

HccnenoBanue yclioBuil paBHOBECHS TBEPIOTO TENa, UMEIONIETO OCh BPaAIICHHUS.

Tema 3. 3axonwvt coxpaneHus 6 MexaHuKe

HNMIynec MaTepHaTbHOH TOYKH (Tea), CHCTEMBI MaTEPHAIIBHBIX TOUCK. VIMITYIIBC CHIIBI H H3MCHECHHE
HMITyIIbCa TeNa. 3aKOH COXpaHCHHS HMITYJIbca. PeakTHBHOE IBHIKCHHE.

Padora cuimel. MOIIHOCTE CHIIEL.

KuneTnueckas HEpTHs MaTepuaIbHOI TOUKH. TeopeMa 00 H3MEHEHHH KHHETHYCCKOH YHEPTHH.

[MorenumanbHas sHeprusi. [loTeHumanbHass SHeprus ynpyro Jae()OPMHPOBAHHOW MNPYKHHBI.
[ToTenmanbsHas SHEPrus Tenaa BOJIU3H NOBEPXHOCTH 3€MIIH.

[MoTeHmanbHble W HENMOTEHIMANIbHBIE CHIIBI. CBA3b pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHUEM
MEXAHWYECKOH YHEPrUr CUCTEMBI TeJl. 3aKOH COXPAHECHHSI MEXAHHMYECKOM IHEPTHH.

Yrpyrue u Heyrnpyrue CTOIKHOBEHHUS.

TexHu4eckne yCTpPOMCTBA M NPAKTHYECKOE NMPHMEHEHHE: BOJAOMET, KONEP, NMPYKHHHBIH ITHCTOIET,
JIBHIKEHHE PAKET.

Hemoncmpayuu

3aK0H COXpaHEeHUsl UMITYJIbCA.

PeakTuBHOE OBHKEHHE.

[lepexoa mOTEHITHAILHOH SHEPTHH B KHHETHYCCKYIO U 00paTHO.

Vuenuueckuit sxcnepumenm, rabopamopHole padbomoi

N3yueHne abCOMIOTHO HEYIIPYTOTO yAapa ¢ MOMOIIBI0 IBYX OJWHAKOBBIX HUTSHEIX MASTHHKOB.



HccnemoBanne cBA3H pa60TBI CHJILI C H3MCHECHHEM MEXaHHUECKOH OHCPIrHl TCJIa Ha IIPHMEPE
PaACTAXKCHHA PC3HHOBOTI'O KT'YTA.

Paznen 3. Moaekyasipuasi pu3nka u TepMOIHHAMHKA

Tema 1. Ocroebt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJNOKEHUS MOJICKYJIAPHO-KHHETHYECKOH TEOPUH M WX ONBITHOe 0OOCHOBAHHE.
Bbpoynosckoe nBuxenue. Juddyszus. Xapakrep ABMKEHUS W B3aUMOJICHCTBHUS 4acTHIl BelecTBa. Mojenu
CTPOEHHUSI TA30B, KUJAKOCTEH U TBEPJBIX Tel U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE HTHX MOJIENCH.
Macca u pazmepsl mosiekyil. KonudectBo BemectBa. [loctosinnas ABoraapo.

TennoBoe pagHoBecue. Temneparypa u e€ usmepenue. [lkana remneparyp Lenscus.

Monens uneanpHoro raza. OCHOBHOE YpaBHEHHE MOJEKYISAPHO-KHHETHYECKOH TEOPHH HIEATHHOTO
raza. AOconoTHas TeMreparypa Kak Mepa Cpe/lHed KHWHETHYECKOH HYHEPrud TEerJOBOr0 JIBHKEHUS YacTHI]
raza. lllkama temmepaTyp KenpBuna. 'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kuanelipona. 3akon
Janbrona. M3omporecchl B HIcalbHOM Ta3e C IOCTOSHHBIM KONHYECTBOM BemiecTBa. ['paduueckoe
MIpeICTaBICHHUE H30IPOIIECCOB: H30TEpPMa, U30X0pa, H300apa.

TexHuuyeckue yCTpoiicTBa U MPaKTUUIECKOE IPUMEHEHHE: TePMOMETP, DapoMeTp.

Hemoncmpayuu

OneITHI, JOKa3BIBAIONINE JUCKPETHOE CTPOCHHE BelecTBa, (oTorpaduu MOIEKYT OpraHHYecKHX
COEJIMHEHHH.

OneiTel 10 AU PY3UH KHUAKOCTEH H Ta30B.

Mojenb OGPOYHOBCKOTO JIBUKEHHS.

Mopens onsita [TepHa.

OnbITHI, JOKA3bIBAIOIINE CYNIECTBOBAHHE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUS.

Moenb, HLTIOCTPUPYIOIIAsS TPUPOY AABIEHUS ra3a HA CTEHKH COCY/IA.

OMBIThI, WUTKOCTPUPYIOITHE YPABHEHHUE COCTOSIHHUS HJIEAIBHOTO ra3a, H30MPOIIECCHI.

Vuenuueckuii sxcnepumenm, rabopamopHuie pabomoi

Omnpenenenre Macchl BO3JAyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpeHHH 00hEéMa KOMHATHI,
JIABIICHUS U TEMIIEPATYPhI BO3/yXa B HEH.

HccenenoBanme 3aBUCUMOCTH MEXKIY ITapaMeTpaMHU COCTOSIHHSI pa3pe:KEHHOTO Trasa.

Tema 2. Ocnosbl mepmMoOUHAMUKHU

Tepmoaunamudeckas cucteMa. BHyTpeHHAs 2HEprHs TEPMOAMHAMHUYECKOH CHUCTEMBI U CIOCOOBI €&
n3MeneHus. KonudecTBo TemioTsl U pabota. BHyTpeHHSS SHEprHsS OAHOATOMHOTO HIACANBLHOTO raza. Buanl
TEIUIONEpEIad: TEIJIONPOBOAHOCTh, KOHBEKIUA, H3IyYCHUE. YeabHas TEIUIOEMKOCTh BEIICCTBA.
KonugecTBO TENnoTs! IpH TEILIONEpeaaye.

[Tonatue 06 agunadarHom mporecce. [lepBriit 3akoH TepMmoauHaMuku. [IpuMeHeHHe MepBOTro 3aKoHA
TEPMOJIMHAMUKH K u3onpoleccam. ['paduueckas uHTepripeTanus padboThl rasa.

Bropoii 3akoH TepmouHaMuki. HeoOpaTtumMocTs npo1ieccoB B MpUpOJIE.

Tennossie Mamunbl. [IpuHnUIEL AeiicTBUS TeIUIOBBIX MamuH. [IpeoOpa3oBaHus YHEPrUU B TETUIOBBIX
MamHax. Koadduuuent nonesHoro aeiictBusi teriopod mamuuel. [{ukn KapHo u ero kosdduiment
MOJIE3HOTO JACHCTBHS. IKOJIOTHUECKHE MPOOJIeMBI TETIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTHYECKOE TNPUMEHEHHE: JIBUTAaTellb BHYTPEHHETO CropaHwus,
OBITOBOM XOJIOJIUIIEHUK, KOHJIUITHOHED.

Hemoncmpayuu

H3meHeHHe BHYTPEHHEW HSHEPruM Teja MPH COBEpIIEHUH paldoThl: BbUIET NMPOOKH M3 OYTBUIKH MO
NeHCTBHEM CKATOTO BO3yXa, HarpeBaHue 3¢upa B TaTYHHOH TpyOKe MyTEM TpeHHs (BHACOACMOHCTPALIHS).

M3meHenue BHYTpeHHEH dHEpryuH (TeMIIepaTyphl) Tea MpH Terionepeaade.

OmneIT 0 aguadaTHOMY PACIIMPEHUIO BO3IYXa (OMBIT C BO3AYIIHEIM OTHHBOM).

Monenu napoBoit TypOUHBI, IBUTATENS BHYTPEHHETO CTOPaHUs, PEaKTHBHOTO IBUTaTEIs.

Vuenuueckuii sxcnepumenm, 1abopamopisie pabomol



HM3zmepenne yaensHOM TEIIOEMKOCTH.

Tema 3. Azpezamnwie cocmoanusn eeujecmea. Pazoevie nepexodvl

[TapooOpazoBanne u koHjeHcauus. McrnapeHue M kuneHue. AOCOMIOTHasE M OTHOCHTEIbHAs
BJIAXKHOCTb BO3/1yxa. HacelueHHsli nap. YaensHas Temiora napoodpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPHI
KHMIIEHUS OT JIaBJICHHS.

Teépnoe Teno. Kpucrammueckue u amopdubie Tesa. AHH30TPONHS CBOMCTB KPUCTALIOB. Kujakue

kpuctauibl. CoBpeMeHHbIe Marepuanbl. [DiaBieHne W KpUCTAUTH3AIMs. YJIelbHas TEIuioTa IJIaBJIeHuUs.
Cyb6mumanus.

ypaBHEHI/Ie TEINIOBOro Dajianca.

TexHu4eckne yCTpPOHCTBA M INMPAKTHYECKOE NMPHMEHEHHME: TMIPOMETP U IICHUXPOMETP, KaJlOpUMETD,

TEXHOJIOTHH MOJYYCHHS COBPEMEHHEBIX MAaT€pHUAIOB, B TOM YHCJIC HAHOMATEPHAIOB, H HAHOTEXHOJIOTHH.
Hemoncmpayuu

CBoiicTBa HACHIIEHHBIX TTAPOB.

Kurenue npu NOHMKEHHOM JaBJICHHH.

CnocoOBI M3MEPECHHS BIAKHOCTH.

HabmioaeHue HarpeBaHus W TUIABJICHUS KPUCTATMUCCKOTO BEIICCTBA.
JleMoHCTpaIus KpUCTAJIOB.

Vuenuueckuit sxcnepumenm, rabopamopHole padbomoi

M3mMepeHne OTHOCHTEBHOM BIQKHOCTH BO3/IyXa.

Paznen 4. DaekTpoauHaMuKa

Tema 1. Dnekmpocmamuxa

DnexkTpuzauusa Tel. DJIeKTpUYecKkuit 3apsajn. Jlpa Buaa asnekTpuyeckux 3apsjioB. [IpoBOJHHUKH,
JUIEKTPUKH U IOTYIPOBOAHHUKH. 3aKOH COXPAHEHHS HJIEKTPHUYECKOro 3apsi/ia.

Bsaumopeiicteue 3apsioB. 3akoH Kynona., TouedHbIi 2JIeKTPUYECKUIT 3apsjl. DIEKTPHYECKOe T10JIe.
Hanpsik€HHOCTE  JEKTpHYECKOTO 1oJst.  [IpHHUIMI  CyNepno3viMM  MeKTpUYecKuXx mnojiei. JIuHuu
HaNPsKEHHOCTH JJIEKTPUYECKOTO ITOJIA.

Pabora cun snexrpocraruueckoro nomst. ITorenuwman. PasHocts noreHuuanos. IIpoBOJHHUKH U
JUAIEKTPHKH B 3JIEKTPOCTaTUYECKOM IT0JIe. JlManeKTpudecKkas IpOHHIIAEMOCTb.

OnextpoéMkocTb. Konaencatop. DneKTpoEéMKOCTh MIOCKOTO KOHICHCATOpa. JHEPrHsl 3apsKeHHOTO
KOHJIEHCATOopa.

TexHuueckue  ycTpOHCTBAa W MPAaKTHYECKOE IPHUMEHEHHE:  JJIEKTPOCKOI,  3JIEKTPOMETP,
ANIEKTPOCTaTHYECKasl 3alIuTa, 3a3eMIICHHE IEKTPOIpHOOpOB, KOHICHCATOP, KOMHPOBAIBHBIH ammapar,
CTPYHHBIN TIPUHATEP.

Hemoncmpayuu

VCeTpoiCTBO M NPUHIUT JIEHCTBUS JIEKTPOMETPA.

B3aumojeiicTBHe HaIeKTPU30BAHHBIX TElL.

DIEKTPUUECKOE M0JIE 3apsKEHHBIX TEJ.

ITpOBOIHUKH B 2JEKTPOCTATHUECKOM IOJIE.

DieKTpocTaTHyecKas 3aluTa.

JIMDJIEKTPUKH B JIEKTPOCTATHYECKOM MOJIE.

3aBMCHUMOCTB 2JIEKTPOEMKOCTH IMJIOCKOIO KOHJIEHCATOpa OT IUIOIIAAM IJIACTHH, PACCTOSIHUA MEXKIY
HUMH U TUIEKTPUYECKOH IPOHUIIAEMOCTH.

DHeprus 3apsxeHHOro KOH/IeHcaTopa.

Vuenuueckuii sxcnepumenm, rabopamophsie pabomol

H3mepenue 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. INocmosannuwtii 3n1ekmpuueckuii mox. Toku ¢ paznuunsix cpedax

DIIEKTPHYECKHH TOK. Y CIOBHS CYNIECTBOBAHHSA DIIEKTPHUECKOro Toka. Mcrounuku Toka. Cuia Toka.
TlocTostTHHEI TOK.



Hampsxenue. 3akon Oma 1151 y9acTKa [eTH.

DIIEKTPHYECKOE COMPOTHBIICHHE. YIEIhHOE COMPOTHBICHHE BemiecTBa. llocremoBarenbsHOE,
napajuie’IbHOE, CMEIIAHHOE COE/IMHEHUE MTPOBOJIHUKOB.

Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MoIHOCTb SIEKTPUUYECKOTO TOKA.

DIEKTPOABUAKYIIAs CHJIAa U BHYTPEHHEE CONPOTHBICHHE MCTOYHUKA TOKA. 3akoH OMa Juist MOJTHOM
(3aMKHYTOI) 21ekTpruyeckoil nenu. KopoTkoe 3aMbIKkaHue.

DIEKTPOHHAs TPOBOJUMOCTh TBEPABIX METAJJIOB. 3aBHCHMOCTh CONPOTHBIIEHUS METAILIOB OT
temriepatypbl. CBEpXIPOBOUMOCTb.

DIeKTpUUYECKHi TOK B BakyyMme. CBONCTBA JIEKTPOHHBIX MyYKOB.

[MonynpoBoiHuku. CoOCTBEHHass W MPUMECHAs MPOBOJUMOCTh MOJYNPOBOJAHUKOB. CBolicTBa p—n-
nepexona. [lomympoBoOAHHKOBEIE TPHOOPHL.

DIEKTPUUYECKHI TOK B PACTBOPAX M PaACIUIaBaX 3NIEKTPOJIUTOB. DIEKTPOIUTHYECKAS JAUCCOIHUALIMS.
DNEeKTPOIH3.

DIIEKTPHUYECKHH TOK B razax. CaMOCTOATEIBHBIH U HECAMOCTOSITEIBHBIN pa3psan. Momaaus. [na3zma.

Texuuueckrue ycTpoiicTBA W NPAKTHUYECKOE MPUMEHCHHE: aMIepPMETP, BOJBTMETP, pPEOCTAaT,
HCTOYHHKHA TOKa, AJICKTPOHATPEBATEIBHBIC IPUOOPEI, JIIEKTPOOCBETHTEIBHBIC IPUOOPEI, TEPMOMETP
COTIPOTHUBIICHHS, BaKYyMHBIH [HOI, TEPMHUCTOPHEI W (OTOPE3UCTOPHI, MOMYIIPOBOJIHUKOBBIH IHOI,
rajbBaHUKa.

Hemoncmpayuu

N3mepenue cuiibl TOKA U HAIPSKEHUS.

3aBHCHUMOCTh COMPOTHBICHHUS IUIHMHAPUYECKAX MPOBOIHHUKOB OT JUTMHBI, TUIOINAIH MOMEPEYHOTO
CEYEeHHs U MaTepHana.

CwmeliaHHOe CoeIMHEHHE TPOBOTHUKOB.

[MpsiMoe u3MepeHue AMeKTPoJBHKYIIEeH cuibl. KOpoTKoe 3aMbIKaHHE TaIbBAHUYECKOTO 3JIEMEHTA U
OIIEHKA BHYTPEHHETO CONPOTHRIIEHUSI.

3aBHCHUMOCTH CONPOTHBRIIEHUSI METAJUIOB OT TEMIEPATYPHIL.

[IpoBOIUMOCTD JIEKTPOTUTOB.

HckpoBoii pa3psia ¥ MPOBOJAMMOCTB BO3/1yXa.

OIHOCTOPOHHSSA TPOBOJUMOCTE THOA.

Vuenuueckuit sxcnepumenm, rabopamopHole padbomoi

N3ydeHne cMemanHoTro COSAHHEHUS PE3UCTOPOB.

N3MepeHue 3eKTpoABIKYIIICH CHIIBI HMCTOYHHUKA TOKA M €T0 BHYTPEHHETO COMPOTHBIICHHUS.

HaGmroaeHue reKTponmn3a.

MexnpeameTHbIe CBA3H

N3yuenune kypca ¢puznku 0a30Boro ypoBHsA B 10 Ki1acce OCYIIECTBIACTCS C YIETOM COACPKATEIEHBIX
MEXKITPEIMETHBIX CBSA3EH C KypcaMHu MaTeMaTHKW, OMOJIOTHH, XUMUH, Teorpaduu 1 TEXHOJIOTHH.

Mesxcnpeomemuvie nousamus, CBSI3aHHbIE C W3YyYEHHEM METOJIOB HAYYHOTO T[IO3HAHUS: SIBJICHHE,
Hay4Hbll (akT, THIOTe3a, (U3WYecKas BEJIMYWHA, 3aKOH, TeOopus, HaONIJIeHHe, OSKCIEPHUMEHT,
MOJIEITMPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: peleHHe CHCTeMBbl YpPaBHEHHMM, JiMHeWHas (yHKius, napabona, runepbona, ux
rpaKkd ¥ CBOWCTBA, TPUTOHOMETpHYECKHE (DYHKIIMM: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXK/IECTBO, BEKTOPHI U UX MPOEKIIMH HA OCH KOOPJIMHAT, CII0KEHHUE BEKTOPOB.

buonoeus: MexaHHYeCKOe ABHXKCHHE B KUBOH TIpupoae, MH(AY3HI, 0CMOC, TEIIOOOMEH JKHBBHIX
OPraHu3MOB (BH/IBI TEIUIONIEPEAAUH, TETUIOBOE PABHOBECHE), HIEKTPUUECKHUE SIBJICHUS B KUBOH IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA, MOJIApHAS
Macca, TCIJIOBBIE CBOMCTBA TBEPIBIX T, KUIKOCTEH M Ta30B, JJICKTPUUYCCKUE CBOMCTBA METAJUIOB,
ANEKTPOTUTHYECCKAS JUCCOIIHAIINS, TaIbBAHHUKA.

leocpachus: BNaxXHOCTh BO3AyXa, BETPEI, 0apOMETp, TEPMOMETP.



Texnonozus.: mpeodpazoBaHKe JBIKCHHI C HCIIONB30BAaHHEM MEXAHH3MOB, YUET TPEHHS B TEXHHKE,
MOJIINIHUKY, HCIONL30BAaHHE 3aKOHA COXPAaHCHHS HMIIy/Ibca B TEXHHKE (pakeTa, BOOOMET U JApyrHe),
JIBUTATE]Ib BHYTPEHHEr0 CropaHus, napopas TypOuHa, ObITOBOH XOJIO/IMIBHUK, KOHJAUIMOHED, TEXHOJIOIHH
MOJIy4eHHs] COBPEMEHHBIX MATepHaloB, B TOM YHCI€ HAHOMATEPHAIOB, M HAHOTEXHOJIOTHH,
AJIEKTPOCTATHYECKAs  3allUTa,  3a3eMJICHME  2JIeKTPOnpHOOpOB,  KCEPOKC,  CTPYHHBIH  NpUHTED,
AJIEKTPOHArpeBaTeIbHbIe TPUOOPLI, AEKTPOOCBETUTEIbHBIE IPUOOPHI, TaIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoaMHAMHKA

Tema 3. Maznummuoe noe. IneKmpomMacHUMHAA UHOYKYUSA

[MocTossHHBIE MarHMTHI. B3aumozelcTBHE TOCTOAHHBIX MarHUToB. MarHutHoe mnosne. Bekrtop
MarHUTHOM WHAYKUIUM. [IpUHITUTT Cymepmo3MIMH MAarHUTHBIX ToNCH. JIMHMM MarHMUTHOM HMHAYKIIMH.
KapTtuna 1uHHi MarHUTHOM MHIYKIMH TOJIA MOCTOAHHBIX MAarHUTOB.

MaruutHoe moje MpOBOAHMKA ¢ TokoM. KapTwHa NMHHN HWHIYKIIMM MarHUTHOTO TOJA JIMHHOTO
MPSMOTO TPOBOAHHKA M 3aMKHYTOTO KOJBIICBOTO TPOBOJHHKA, KATYIIKH ¢ TOKoM. OmelT Dpcrena.
B3anmoneiicTBHE MPOBOIHUKOB C TOKOM.

Cwua Amriepa, €€ MOJIYJIb H HAaTIpaBIICHHE.

Cuna JlopeHna, e€ Mojylb M HampamieHue. JIBUikeHHe 3apsHKEHHOM YacTUIIBI B OJHOPOHOM
MarHuTHOM moJjie. Pabota cuisr JlopeHa.

SIBneHue 3neKTpoMarHuTHON MHAYKIMH. [TOTOK BEeKTOpa MarHUTHON MHAYKIIHH. DJIEKTPOJIBUKYIIAS
CHJIa MHIYKIIMH. 3aKOH IEKTPOMAarHUTHOH UHAYKIuU Dapases.

BuxpeBoe ajiekTpuueckoe nosie. DIEKTPOIABHKYINAS CHIIA WHIYKIUHA B MPOBOJHHUKE, JIBHKYIIEMCS
MOCTYNATENBHO B OJIHOPOTHOM MarHMTHOM TIOJIE.

[Tpapuio JleHa.

NHyKTUBHOCTE. SIBJIEHHE CAMOWH/IYKIIMH. DIIEKTPOABHKYIIAS CHIIA CAMOUHTYKIIHH.

DHEeprus MarHUTHOTO TOJISA KaTYIIIKA C TOKOM.

DIIeKTPOMArHUTHOE TOJIE.

Texuuyeckue ycTpoMCTBA M MPAKTHUYECKOE NMPHMEHEHHE: MOCTOSHHBIC MAarHUTHI, DJICKTPOMAarHHUTHI,
ANEKTPOABUTATEIb, YCKOPUTEIH YIEMEHTAPHBIX YaCTHIl, MHAYKIIHOHHAS TeYb.

Hemoncmpayuu

OmeIT Ipcrea.

OTKIIOHEHHE AJICKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJISL.

B3aumoneiicTBHE IBYX MTPOBOTHUKOB C TOKOM.

Cuna Amnepa.

JleiictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHUE HNEKTPOMATHUTHON UHITYKIIHH.

[Tpapuio JleHa.

3aBHCHUMOCTB IEKTPOJIBUKYIIEH CHITBI MHJIYKIIMH OT CKOPOCTH U3MEHEHHSI MArHUTHOTO TIOTOKA.

SIBneHue caMOMHYKITUH.

Vuenuueckuii sxcnepumenm, rabopamopHuie pabomoi

N3ydeHne MaruHuTHOTO TOJISI KATYIITKH C TOKOM.

HccenenoBanue 1eHCTBUSA TOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

HccnenoBanue SABICHUS 3JICKTPOMAarHUTHOM MHAYKIIUH.

Paznen 5. Kosie0anuda v BOJTHBI
Tema 1. Mexanuueckue u 31eKmpoMazZHuUnHble KOJ1eDaHuA



Konebatensnas cucremMa. CBoOoaHple MexaHudeckue Konebauus. [‘apmonuueckue KkoiaeOaHHs.
[lepuon, uactota, ammumutyna W (asza komebanuid. [Ipy:kKMHHBIH MasSTHHK. MaTeMaTHYeCKUH MasTHHK.
VYpaBHeHue rapMoHuueckux kojiebanuil. [IpeBpanieHue sHEPTUH TTPH TAPMOHUYECKUX KOJICOAHUSIX.

Konebarensubiit koHTYp. CBOOOAHBIE 31IEKTPOMArHUTHBIE KOJIeOAHHUS B MJICATbHOM KoJie0aTeIbHOM
KOHTYpe. AHAOTHUS MEXKIY MEXaHHYECKMMH M IEKTPOMarHUTHbIMH KosneOanusmu. @opmyna Tomcona.
3aKOH COXpaHEHHUs YHEPTHH B UJICATTBHOM KOJIe0aTeTbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxawimux konedaHuAX. BeIHYXjIeHHbIE MexaHU4Yeckue konebanus. Pe3oHaHc.
BbIHYKIeHHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemennblit  Tok. CHHYCOMIQIBbHBIM NepeMeHHbIH  TOK. MOIIHOCTE NEPEMEHHOr0  TOKAa.
AMIUIMTY/IHOE W JICHCTBYIOIIEE 3HAUYEHUE CUIIbl TOKA U HAMPSKEHUSI.

Tpanchopmarop. [IpousBoacTso, nepenada u noTpedIeHne AMEKTPUICCKONH YHEPTHH. DKOIOTHYCCKUE
PUCKH MPH TPOU3BOACTBE AJEKTPOIHEPruu. KyiabTypa MCHOJIB30BAHUS AJEKTPOIHEPIHH B TOBCEIHEBHOM
KU3HU.

Texumueckue ycTpoiicTBA M MPAKTHUUECKOE MPHUMEHEHHE: DJJICKTPUYECKUHM 3BOHOK, TI'CHEpPaTop
MIEPEMEHHOT0 TOKA, IMHUH dJICKTpOonepe1ad.

Hemoncmpayuu

HccnenoBanne mapaMeTpoB KoaedaTeabHOM CUCTEMBI (IPYKUHHBIH WIH MaTeMaTHUECKUH MasTHUK).

Ha0mroaeHue 3aTyXammux KojaeOanuil.

HccenenoBanue CBOMCTB BRIHYXK/IEHHBIX KOJIeOaHM.

Habmionenue pe3oHanca.

CB0oOOIHBIE PIEKTPOMATHUTHBIE KOJIeOaHHUS.

OcuunnorpaMmsel (3aBUCUMOCTH CHJIbI TOKA M HAMPSKEHUST OT BPEMEHH) JUIsl 3JEKTPOMArHUTHBIX
KOJIeOaHUM.

Pe3oHaHc mipu  TOC/ENOBATENILHOM  COEJMHEHHH PE3UCTOpa, KaTYIIKH HMHJIYKTHBHOCTH U
KOHJIEHCATOPA.

Mojienb THHUYN SJIEKTPOIIEPEIaUH.

Vuenuueckuii sxcnepumenm, 1abopamopisie pabomol

HccenenoBanue 3aBUCUMOCTH TIEPHOJIa MAIBIX KOJIEOaHWH rpy3a Ha HUTH OT JUIMHBI HUTH U MAacchl
rpy3a.

HccnenoBanne nepeMEeHHOrO TOKAa B IIEMM M3 IMOCICAOBATENBLHO COCAMHEHHBIX KOHACHCATOPA,
KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60THBI

Mexanuueckue BOJHBI, YCJIOBUA pacrpocTpaHeHus. llepuon. CKopocTh pacnpocTpaHeHHUs U IITHHA
BONHEL [lonepednsie 1 mpoaoibHbIe BOTHEL MHTepdepeHus u qudpakius MeXaHMIeCKUX BOJH.

3Byk. CxopocTh 3ByKka. [ poMKkocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DIIEKTPOMArHUTHBIE BOJIHBL. Y CJIIOBHUSI M3JIYYEHHs JIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BektopoB E, B, V B snekrpomarHuTHO BoiHe. CBOHCTBA AJIEKTPOMATHUTHBIX BOJIH: OTPAaXKEHHE,
npesioMIeHue, nojspusanus, nudpakus, uarepdeperius. CKOpOCTh MEKTPOMATHUTHBIX BOJIH.

[[Txana >neKTpOMarHUTHBIX BOJIH. [I[pUMeHeHHe HIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[MpuHIUIIBI paIMOCBA3H U TeleBHIeHUs. Paqnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIONIEH CPe/ibl.

TexHuyeckue yCTpoOHCTBA M NPAKTHYECKOE IPUMEHEHHME: MY3bIKalbHble  WHCTPYMEHTHI,

yABTPa3BYKOBAsl MUArHOCTHKA B TEXHHKE W MEIWIHHE, pagap, PagHoONpPHEMHEK, TEIEBHU30p, AHTCHHA,
resepon, CBU-neus.

Hemoncmpayuu

OO6pa3oBaHHE U PACTIPOCTPAHCHHUE TOTIEPEYHBIX M TPOIOIBHEIX BOITH.
KonebOmomeecs Temo Kak UCTOYHHK 3BYKa.

HaGmroaeHue oTpakeHus W IPEIIOMICHHS MEXaHHYECKHX BOJTH.
Ha6mroaeHue naTepdepeHIH H TU(paKITHH MEXaHHYESCKUX BOJTH.



3BYKOBO# pe30HaHC.

Ha01roaeHue CBA3H TPOMKOCTH 3BYKA M BBICOTBI TOHA C aMILUTHTYIOH U YaCTOTOU KoJaeOaHmil.

HccnepnoBanue CBOMCTB  AJIEKTPOMATHUTHBIX  BOJH: OTPAXKEHHE, TIPEJIOMIIEHUE, TOISAPH3AIIHS,
nudpakiys, uHTEpQEpeHIIHs.

Tema 3. Onmuxa

I'eomerpudeckas ontuka. [IpamMonuHeliHOe pacnpocTpaHeHHe CBETa B OJJHOPOAHOM cpeae. JIyd ceera.
Todeunslit HCTOYHHK CRETA.

OTpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeta. [TocTpoeHne H300pakeHHil B TUIOCKOM 3epKaiie.

[Mpenomuenue ceera. 3aKOHBI IPEJIOMIIEHHS CBeTa. AOCOMIOTHBIN MMOKa3arTenb npenoMieHus. [lomHoe
BHYTPeHHee oTpakeHue. [IpeenbHbli yroi NoJTHOTO BHYTPEHHET O OTPAXKEHUSI.

Jucniepcus ceera. CriosKHBIH cocTaB Oemoro cBeta. LBeT.

CoOupatonue u paccerBaroniue JTuH3bl. ToHKas nuH3a. QOKYCHOE PACCTOSHHE M ONTHYECKas Cuia
TOHKOH nuH3EL. [locTpoeHne m300pakeHHH B COOHMpAIOIIHUX M PAaCCEHBAIOIIMX JTHH3aX. PopMyla TOHKOH
JINH3EL. Y BEJIMUCHHE, TaBACMOE JIHH30MH.

[Ipenensl nPUMEHUMOCTH T€OMETPUIECCKOH ONTHKH.

Bonnoras ontuka. HuaTepdepenmus cBeta. KorepeHTHbIE HMCTOYHHKH. YCJIOBHS HaOIIOICHHS
MaKCHMyYMOB H MHHHMYMOB B HWHTEep(EpPECHIHOHHOH KapTHHE OT JBYX CHH(MA3HBIX KOTCPEHTHBIX
HCTOYHHKOB.

Judpakius ceera. [udpakuuonnas pemérka. YciioBue HaONKJCHHUS TIAaBHBIX MaKCHMYMOB MpH
MagcHHH MOHOXPOMATHYECKOTO CBeTa Ha MU PAKITHOHHYIO PEIIETKY.

[MTonstpuszanus ceerta.

TexHuveckue ycTpoMCcTBa W NMPAKTHYECKOE NMPUMEHEHHE: OYKH, Jymna, (hoToannapar, MpoeKIHOHHbIH
arnrapar, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS PEIIETKA, TOJISPOUI.

Hemoncmpayuu

[MpsiMonuHEeitHOE pacnpocTpaHeHHE, OTPAKEHUE U NpeloMiieHHe ceeta. OnTuueckue npudopsl.

[TonHoe BHYTpeHHEe oTpaxkeHue. Mo/ienbs CBETOBO/IA.

HccnenoBaHme CBOMCTB H300paykeHUI B THH3AX.

Mojienu MUKPOCKOIIA, TEJIEeCKoa.

Ha6m1roaenue nHTEpQEpEeHITHH CBETA.

Ha6mroaenue nudpakiiuy cBeTa.

Ha01roaeHue THCTIEPCHH CBETA.

[lonydenue crekTpa ¢ HOMOIIBIO MPU3MEL.

[TomydyeHue cuekTpa ¢ MOMOIILI0 TU(PAKITHOHHON PEeMIETKH.

Ha01roaeHue monspHu3aiiy CBETa.

Vuenuueckuit sxcnepumenm, rabopamopHole padbomoi

H3mepeHue nokazaresns NpesioMICHHS CTEKJIA.

HccenenoBanue CBOMCTB M300payKeHU B JTMH3AX.

Habnroaenue nucnepcuu ceera.

Pa3znen 6. OcHOBBI CIENHATBHOH TEOPHH OTHOCHTEIBLHOCTH

['paHunbl  TPUMEHUMOCTH  KjlaccHueckoi  MexaHuku. [locTynarel  cneluanbHOW — TEOpUH
OTHOCHTEIILHOCTH: WHBAPUAHTHOCTH MOJYJISL CKOPOCTH CBETa B BaKyyMe, TMPUHIMI OTHOCHUTEIBHOCTH
DHHNITEHHA.

OTHOCUTENBHOCTb OJTHOBPEMEHHOCTHU. 3aMeIJIEHUe BPEMEHU U COKPAIIeHHUE JITTHHBI.

DHEprus U UMITYIIEC PEIATHBUCTCKOH YaCTHIIBI.

CBs13b MacChl ¢ SHEPTUCH W UMITYJIBCOM PEIATHBHCTCKOH YaCTHITBL. DHEPTHS TTOKOSL.

Paszaen 7. KpantoBas (pusuka
Tema 1. Dnemenmol K6AHMOBOI ONM UK



@®otonsl. @opmyna [Inanka cBs3u dHepriH POTOHA € €r0 YACTOTOH. DHEprus U UMITYIbC GOTOHA.

OtkpeiTie u uccrnegoanue ¢doroddpdexra. Oneiter A. 1. CroneroBa. 3akonwl doTorddexra.
VYpapHenue DitHmreiina g portorddexra. «Kpachas rpanuna» gorospdexra.

Jasnenue ceera. Oneitel I1. H. JIeGenena.

XUMHUYECKOE JICCTBHE CBETA.

TexHuveckue yCTPOHCTBA M TPAKTHYECKOE NMpUMeHeHue: (GOoToneMeHT, (OTOJATYHK, COITHEYHAs
Oarapest, CBETOJTHOI.

Hemoncmpayuu

®DoTorddexT Ha yCTAHOBKE C ITMHKOBOW NIACTHHOM.
HccenenoBanue 3akoHOB BHelHero Gororddexra.
CBeToaHOI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnenr aroma Tomcona. OmeiTel Pesepdopaa mo paccesnuio o -wyactuil. [lmanerapHas moaens
atoMa. Iloctynatel bopa. M3nyuenue u mormomieHne (GOTOHOB MPH MEPEXoe aromMa C OJHOTO YPOBHSA
SHEpruH Ha Apyroil. Bunsl ciekTpoB. CHeKTp ypoBHEH dJHEPTHH aTOMa BOAOPOA.

Bonnossie cBolicTBa yactuil. Bonusl ne bpoiina. KopnyckymspHo-BOIHOBOH TyamH3M.

CrioHTaHHoe U BBIHYKICHHOE H3TyUCHHE.

TexHuyecKkHue YCTpOMCTBA M INPAKTHYECKOE ITPUMEHEHHE: CIEeKTPAIbHBIH aHalu3 (CHeKTPOCKOoMN),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpayuu

Mopuens onbita Pesepdopa.

Omnpesenenye JTUHBI BOJHEI Jla3epa.

HabnroaeHue TMHEHYaThIX CIIEKTPOB U3ITYYEeHHUS.
Jlazep.

Vuenuueckuii sxcnepumenm, rabopamopHuie pabomoi
Ha01roaeHue MTHHEHYAaTOro CreKTpa.

Tema 3. Amomnoe aopo

DKCIEepHUMEHTHI, JOKA3LIBAIOMIHE CIIOKHOCTEL CTpOeHHS sAnpa. OTKpbITHE pagnoaKTUBHOCTH. OMBITHI
Pesepdopaa mo ompeneneHHIo cocTaBa pagHoakTHBHOro u3myuenus. CBoiicTBa anbda-, Oera-, ramMma-
u3mydeHus. Biusnue paanoakTUBHOCTH Ha JKHUBBIC OPTaHU3MEL.

OTKphEITHE TIPOTOHA W HeWTpoHa. Hykmonuas momens sapa [eiizenOepra—MBanenko. 3apsam sapa.
MaccoBoe uncio sapa. M30Tomnebl.

Anbta-pacriaz. DIEKTPOHHBIH M TO3UTPOHHEBIN  OeTa-pacmaf.
pPaaNOaKTUBHOTO pacnaja.

DHeprus CBs34 HYKJIOHOB B sijipe. fnepHsbie cunbl. JledekT Maccsl spa.

Snepuble peaknuu. JlesieHHe U CHHTE3 siIEp.

Snepubiii peaktop. Tepmosinepubiii cuHTe3. [IpoOneMbl W TEPCIIEKTHBBI SIIEPHOM JHEPreTHKH.
DKOJIOTMYECKHE ACIIEKThI SJIEPHONH IHEPreTHKH.

DnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.
MeTo/161 HAOJIIOIEHUST M PETUCTPALIMM YIEMEHTAPHBIX YacTHIL.
@yH1amMeHTalbHbIe B3aUMOAeHCTBHS. EQMHCTBO (PM3HYECKOH KapTHHBI MUpA.

amma-u3mydenue. 3akoH

Texuuueckue ycTpoHCTBa M INpakTHYECKOE NPHMEHEHHE: NO3MMeTp, Kamepa Bunbcona, saepHbli
peakrtop, aromHas Oomba.

Hemoncmpayuu

CuéTuHK HOHU3HPYIOUTUX YACTHII.

Vuenuueckui sxcnepumenm, rabopamoptvie pabomol
HccnenoBanue TPEKOB 4acTHIl (110 TOTOBBIM (poTorpadusiv).



Pa3nen 8. DiieMeHTHI ACTPOHOMUM M ACTPOPU3UKH

DTansl pa3BUTHA acTPOHOMHH. [IpHUKiIagHOe U MHPOBO33pEHUECKOE 3HAUCHHE aCTPOHOMHH.

Bun 3B€31H0T0 HeOa. Co3Be3us, sipKue 3BE3/1b1, TIAHETHI, UX BHMMOE JIBHIKCHHE.

ConHeyHas cuctema.

Connne. ConHeunass akTMBHOCTh. Mcrtounuk sHepruu ConHia W 3BE31. 3BE3/BI, MX OCHOBHBIE
xapakTepucTuku.  JlmarpaMma — «CHOEKTpalibHBIH — KJIACC  —  CBETUMOCTBY».  3BE3JbI  TJIABHOH
MOCJIE/IOBATEILHOCTH. 3aBUCHMOCTh «MAacca — CBETHMOCTBY» Ui 3BE3/] TJIABHOW MOCIEI0BATEIBHOCTH.
Buyrpennee ctpoeHue 3B€3/1. COBpeMEHHbIE MPEJCTABJIEHHUS O MPOUCXONKACHUH U IBooIMH ConHia u
3BE3/1. JTAIbl JKU3HH 3BE3I.

Mneunsiit [Tyts — Hama anaktuka. [Tonoxenue u nemwxkenne ConHia B Nanaktuke. TUIbI raakTuk.
Panuoranaktuku ¥ kBa3zapbl. YépHble ABIPHI B AIpaxX raJakTHK.

Bcenennas. Pacumpenue Bceenennoit. 3akon Xa006na. PaszOeranue ranaktuxk. Teopust Bonbsioro
B3pbIBa. PenmuKkTOBOE H3IIyUeHHE.

MacmradbHas cTpyktypa Beenennoi. MeraramakTHka.

Hepeménnspie mpodieMbl aCTPOHOMUH.

Vuenuueckue nabnoodenus

Habmionenus HEBOOPY:KEHHBIM T7Ia30M C HCMONB30BAHMEM KOMITHIOTCPHBIX TIPUIOKCHHH IS
OTIpeieNICHUS] TOJIOXKCHIS HeOCCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIC co3Be3nus (CeBepHOro
MOJIYIIApHsl U SIPKHE 3BE3]IbL.

Ha6mroaenus B Teneckon JlyHel, mianet, Mieunoro I1yTw.

Obo0marmee noBTOpEHUE

Ponb pu3uKH U aCTPOHOMHUH B IKOHOMHUUYECKOMH, TEXHOJIIOIMYECKOM, COIMATBHON U ITHYECKOH chepax
JIeATeTLHOCTH Y€JI0BEKa, POJib U MECTO (PM3MKM M aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTHHE MHDA,
poiib (u3MYeCcKO Teopuu B (OPMHUPOBAHWH TPEJCTABIEHUA O (PU3MYECKOH KapTHHE MHUPA, MECTO
(uzmyeckoil KapTUHBI MHUpa B OONIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABIEHUNH O
MIPUPOJIE.

MesknpeaMeTHble CBSI3H

N3yuenue kypca ¢usznku 06a30Boro ypoBHsa B 11 Kiacce oCymecTBIsIETCs ¢ YUETOM COJIEPIKATEIBHBIX
MEKIIPEAMETHEIX CBS3CH ¢ KypcaMu MaTeMaTHKH, OMOIOTHH, XUMHH, Teorpadii H TeXHOIOTHH.

Meosicnpeomemuvle nousmus, CBS3aHHBIE C W3YYCHHEM METOIOB HAyYHOTO IIO3HAHHUA: SIBIICHHE,
HAayyHBIH (akT, TUoTe3a, (u3MUeckas BeNUYMHA, 3aKOH, TeOpHs, HaONIOJEHHE, OJKCICPUMEHT,
MOJCIHPOBAaHUE, MOJICTL, U3MEPCHUE.

Mamemamuxa: pelieHHe CHCTEMBI YpaBHEHUI, TPUTOHOMETpHUYecKHe (DYHKIIMH: CHHYC, KOCHHYC,
TAHTCHC, KOTAHTCHC, OCHOBHOC TPUTOHOMETPHUYECKOE TOKICCTBO, BEKTOPHl M HX MPOCKIHH HA OCH
KOOpAMHAT, CJIOXKCHHE BEKTOPOB, IPOHM3BOAHBIC DIEMEHTAPHBIX (YHKIUI, TNpU3HAKH TMOHOOHS
TPEYrOJIbHUKOB, ONpe/e/IeHHe TUIOIIAIH INIOCKUX PUTYp U 00BbEMA Tel.

Buonoeusa: s3nekrpuyeckue siBJICHUS B JKUBOM NPHUpOJIe, KosiedaTenbHbIe JIBMXKEHHS B JKMBOM NpHUPOJIE,
ONTHUYECKHE SBIICHUS B )XHBOW MPHUPOJIE, IEUCTBUE PAHAIIMN HA )KUBBIE OPTAHU3MBI.

Xumus: CTpoeHHE aTOMOB M MOJIEKYJ, KPUCTALUIMYECKas CTPYKTypa TBEPJBIX Tel, MEXaHU3MbI
00pa3oBaHMs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHATH3.

Teozpachus: MarHUTHBIE TOTIOCA 3EMITH, 3JI€KH MATHUTHBIX PYy/]l, (DOTOCHEMKA 38MHOM MOBEPXHOCTH,
Mpe/ICKa3aHue 3eMIIETPICEHHH.

Texnonocus: INHUHUM DICKTpONEpenad, TEHEpaTop IEPEeMEHHOr0 TOKa, DJJICKTPOABUTATEIb,
WHJIYKIIMOHHAS [1€4Yb, pajap, paJuoONpPUEMHHK, TeIeBU30p, aHTeHHa, TenedoH, CBU-nedb, mpoOeKIIMOHHBIH
anmapart, BOJIOKOHHAs ONTHKA, COTHEeYHas OaTapes.

IUIAHUPYEMBIE PE3VJILTATBI OCBOEHHSI TPOTPAMMBI 1O ®WU3UKE HA YPOBHE
CPEJHETO OBIIETO OBPA3OBAHMS



Ocpoenue yuebHoro mpeamera «®Pu3Hka» Ha YpOBHE cpeaHero obmiero obpazoBanus (0a30BbIH
YPOBCHB) JIOIDKHO OOCCIICUHTH JOCTHKCHHE CICAYIOMIUX JIMYHOCTHBIX, METAIPEIMETHBIX M IPEIMETHBIX
00pa30BaTeNLHBIX PE3YIBTATOB.

JUYHOCTHBIE PE3YJIBTATHI

JIuuHOCTHBIE pe3ynabTaThl OCBOCHUS yueOHOTO npeameTa « Du3ukay JOMKHBI OTPAXKaTh TOTOBHOCTh U
CIOCOOHOCTh OOYYAIOIIUXCA PYKOBOJACTBOBAThCA CHOPMHUPOBAHHON BHYTPEHHEH MO3MIIMEH JIMYHOCTH,
CHCTEMOH IIEHHOCTHBIX OpHEHTAIlMH, T[O3UTHBHBIX BHYTPEHHHX YOEKJEHUH, COOTBETCTBYIOLIHMX
TPAJAUIMOHHBIM [IEHHOCTAM POCCHHCKOro OONIeCTBa, PACHIMPEHUE >KU3HEHHOTO ONbITa M OIbITA
JIeATEILHOCTH B TIPOLIECCE pealTu3allii OCHOBHBIX HANPABICHUH BOCHHTATEIBHOW JEATENBHOCTH, B TOM
YHClIe B YACTH:

1) rpaskaaHCKOro BOCIUTAHHSA:

c(hOPMHUPOBAHHOCTE TPAKAAHCKON MO3UIIMH 00YUAOIIErocs KaKk aKTUBHOIO W OTBETCTBEHHOTO 4JIeHA
POCCHIICKOTO 00MIIECTBA;

MPHHATHE TPATAIIMOHHEIX 00IIEUETIOBEUSCKHX TYMAHHCTHICCKHUX M IEMOKPATHUECKHUX IIEHHOCTCH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEILHOCTh B MHTEpPECax IPa’kJaHCKOro 00IecTBa, y4acTBOBATH B
CaMOYTIpaBIICHUH B 00pa30BaTEILHOM OPraHU3aIliH;

YMEHHE B3aHMOJCHCTBOBAThH C COIHAIBHBIMH MHCTUTYTAMH B COOTBETCTBHH C HX (DYHKITHAMH U
Ha3HAYCHHUEM,;

TOTOBHOCTH K TYMaHUTApPHOM M BOJOHTEPCKOMN IEATEILHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUA:

c(hOPMHUPOBAHHOCTE POCCUICKON TPAXKIAHCKOH WJIEHTHYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCY/IapCTBEHHBIM CHMBOJIAM, JIOCTHIKEHHSM POCCHHCKHUX YYEHBIX B
obnacti GU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO TTOBEJICHUS;

CrOCOOHOCTh  OIIEHWBATH CHUTYAIlMI0 W TPUHUMATH OCO3HAHHBIE PEIICHUS, OPHEHTUPYSACh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B JEATEIBbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJIA B IOCTPOCHUE YCTOMUYUBOTO OYIYIIErO;

4) 3¢TeTHYECKOr0 BOCIHTAHUSA:

ACTETHYECKOE OTHONICHHE K MHpPY, BKIIOYas OJCTCTHKY HAy4YHOTO TBOPYECTBA, IIPHUCYIIETO
(bu3ndeckoil HAyKeE;

5) TpyA0BOr0 BOCIIUTAHMA:

HHTEPEC K PAa3HYHBIM cdepam mnpodecCHOHANBHON MeATeTFHOCTH, B TOM YHCIIEC CBS3aHHBEIM C
(bU3UKONH W TEXHHKOI, YMEHHE COBEPIIATh OCO3HAHHBIM BBEIOOp Oymymicil mpodecCHU W PeaTu30BBIBATH
COOCTBEHHbIE KU3HEHHEIE IJIAHbI;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHHUIO U CaMO0OOpa30BaHHIO B 001acTH (PH3UKH HA MPOTHKCHHH
BCeil JKH3HU,

6) PK0JIOrH4eCKOr0 BOCIIUTAHHA:

c(hOPMHUPOBAHHOCTE HKOJIOTHYECKOH KYIbTYpPbI, OCO3HAHUE TJI00AIBHOTO XapaKkTepa IKOJIOTHYECKHX
npo0uem;

MJIAHUPOBAHUE W OCYIIECTBIICHHE JCHCTBHH B OKPYKAWIIEH Ccpele Ha OCHOBE 3HAHUA Ieiei
YCTOMUYHBOTO PA3BUTHS YEJIOBEUECTBA;

pacHIMpeHHe ONbITa JeATETbHOCTH YKOJIOTHYECKOH HAMPABIEHHOCTH HA OCHOBE MMEHIUXCS 3HAHUN
1o (u3MKe;

7) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(bu3ndecKoil HAyKH;



0CO3HaHHC ICHHOCTH HaquOﬁ JCATCIIBHOCTH, TOTOBHOCTL B IIpOHOCCCC HM3YUYCHHA Cl)I/I?:I/IKI/I
OCYIICCTBIIATE ITPOCKTHYIO K HCCJICOOBATCIILCKYIO ACATCIIEHOCTE HHAUBHAYAJIBHO U B I'PYIIIIC.

METANIPEAMETHBIE PE3YJIBTATHI

ITo3naBaTte/ibHbIE YHUBEpPCA/IbHBIC YYeOHbIE IeHCTBHA
Ba3zoBsbie Jiornyeckue J1eHCTBHA:

CaMOCTOATENBHO (POPMYJIMPOBATE M AKTYAIU3HPOBATH NPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

ONpeAeNsATh HEJIH ASATeIbHOCTH, 3a/1aBaTh [1APAMETPbl U KPUTEPHUH UX JOCTHKEHHS;

BBISIBJISTh 3aKOHOMEPHOCTH M IPOTHBOPEUMS B PACCMATPUBAEMBIX (DH3MUECKUX SABJICHUSAX;

paszpabarbiBaTh IUIAH pELIEHUs OPOOJIeMbl C YYETOM aHaIM3a MMEKOIIMXCH MaTePUAIbHBIX H
HeMaTepUaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JIEATEIBHOCTb, OLIEHHBATH COOTBETCTBHE PE3YJITATOB 1IEJAM, OLEHUBATh
PHCKH NOCIEICTBHH AEATEIbHOCTH;

KOOPAWHHPOBATh U BBIMOMHATL PabOTy B YCIOBHSIX pealbHOr0, BUPTYaIbHOTO H KOMOMHHPOBAHHOTO
B3aMMOJCHCTBHS,;

pa3BHUBaTh KPEaTHBHOC MBINIICHUE IIPH PCIICHHH KH3HCHHBIX ITPOOIEM.

Ba3oBsbie nccienoBaTeIbCKHE JeHCTBHA:

BJIaJCTh HayYHOIH TePMHHOJIOTHCH, KIIOUEBBLIMH IIOHATHAME U METOAaMHU (PH3HUCCKOH HAYKH;

BJIAJCTh HaBBIKAMH Y4eOHO-MCCIIENOBATENBCKOH M IPOCKTHOIl NeATENbHOCTH B 001acTH (DH3HKH,
CIOCOOHOCTBI0 M TOTOBHOCTBIO K CAMOCTOATEIBHOMY IIOMCKY METOJOB peHIeHHs 3a7ad (PU3HIECKOro
COJIEP/KaHUsl, IPUMEHEHHUIO PAINYHBIX METO/I0B IO3HAHUS;

BIQJIETh  BHJAMM  JIEATENIILHOCTH 1O MOJYYEHHK) HOBOrO 3HAHHsA, €ro HHTEpPIpeTaluu,
peoOpa30BaHMI0 M NPUMEHEHHUIO B Pa3IMUHBIX Y4eOHBIX CHTYalUAX, B TOM YUCIIE MPH CO3/IaHUU YHEOHBIX
MPOEKTOB B 0011aCTH (DU3HKH;

BBISIBJISITh [IPHYMHHO-CJIE/ICTBEHHBIE CBA3M M aKTYaJU3MpOBaTh 3aJlady, BbIABUIATh THIOTE3Y €€
pellleHus, HAXO/JWTh ApryMEHTBhl /Ul JI0Ka3aTelbCTBA CBOMX YTBEPXMJIEHWH, 3ajaBaTh IapaMmerpsl U
KPHUTEPUH PELICHHS;

AHAJIM3UPOBATh MOJYYEHHbIE B XO0JI€ PELIEHHMsS 3a/1a4d pPe3yJIbTaThl, KPUTHYECKH OILEHMBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBUAX;

CTaBUTH U (GOPMYIHPOBATL COOCTBEHHBIC 3a1a4K B 00pa30BaTCIbLHON ACATEILHOCTH, B TOM YHUCIE TIPH
M3YyYCHHH (DU3HKH;

JaBaTh OLICHKY HOBBIM CHTYallUsAM, OLICHHBATL IPHOOPETEHHDIIT ONLIT;

YMETh NEPEHOCUTH 3HAHUSA 1O (PH3UKE B IPAKTHUCCKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETh HHTETPUPOBATh 3HAHUSA U3 Pa3HBIX PeIMETHBIX o0nacTeii;

BBIIBUTaTh HOBBIE HJICH, NIPEJIaraTh OPUTHHAIBHBIE IOAXO0bI H PEILICHHUS;

CTaBUTH IPOOIEMBI H 3aa4H, JOIYCKAIOUINE albTePHATHBHBIC PCIICHHS.

Pabora ¢ undopmanmeii:

BJI4/IeTh HABBIKAMHM MOJYy4YeHUs MH(POpMALMH (PU3HYECKOTO COJEPKaHUs M3 HCTOYHHUKOB Pa3HbIX
THIIOB, CAMOCTOATENBHO OCYIIECTBIATh NOUCK, aHAIU3, CHCTEMATH3ALMI0 U MHTEpIpeTaluo HHpopMaluu
pa3IMYHBIX BUJ0B U (DOPM IIPEJICTABJICHHUS;

OILIEHHMBATh JIOCTOBEPHOCTh HH(OPMALIMH;

UCIOJB30BaTh CPeJICTBA  MH(OPMAIMOHHBIX M KOMMYHUKALHOHHBIX TEXHOJIOTMH B peLICHUU
KOIHMTHBHBIX, KOMMYHMKATHBHBIX W OPraHM3alMOHHBIX 3aJia4 ¢ coOJroieHneM TpeOOBaHHil SPrOHOMHKH,
TEXHUKH O€30MacCHOCTH, THUIHEHbl, pecypcocOepekeHHus, NPABOBBIX M ATHYECKMX HOPM, HOPM
nH(pOpPMAITHOHHONH 0€30T1aCHOCTH;

CO3/1aBaTh TEKCTBHI (PU3MUYCCKOTO COACP:KAHUS B pPasIUUHBIX (opMaTax c y4éTOM Ha3HAUCHUS
HHGOPMALIUH H LIENIEBOH ayIUTOPHH, BRIOHpAs ONTHUMAIBHYIO (POPMY NIPEICTaBICHUS H BH3YyalIU3alliH.



KomMyHMKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIC ICHCTBUA:

OCYLISCTBIIATEL OOLICHHE Ha YpOKaX (PU3UKU U BO BHE-YPOUHOH AEATCILHOCTH;

pacno3HaBaTh NPEANOCHUIKA KOH(PJIMKTHBIX CUTYAlMI M CMATYATh KOH(IJIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3J1araTh CBOI TOYKY 3PEHHSA C UCIIOJIB30BAHUEM SI3BIKOBBIX CPE/ICTB;

NOHUMATB W MCIOIb30BaTh PEUMYIIECTBA KOMaH/IHOW W MH/IMBHJ1YaJIbHOH paboThI;

BLIOMpATh TEMATHKY M METO/Ibl COBMECTHBIX JEHCTBHI ¢ YHETOM OOIIIMX MHTEPECOB U BO3MOMXKHOCTEH
Ka3K/I0I0 WIEHA KOJIJIEKTHBA;

NPUHUMATE 11€JId COBMECTHOMH JIeATENbHOCTH, OPraHM30BbIBATE U KOOPMHUPOBAThL JEHCTBUA 1O €€
JIOCTHIKEHHUIO: COCTABJIATh IUIAH JICHCTBUH, pacupeiesaTh POIH ¢ Y4ETOM MHEHHMH y4acTHMKOB, 00CyK1aTh
pe3yJIbTaThl COBMECTHOH paboThI;

OLICHMBATL KAa4yecTBO CBOCTO BKJIAJa M KaXKJOrO y4YacTHHKAa KOMaHABI B OOHIMH pe3ynbTaT 1o
pa3paboTaHHBIM KPHTEPHSIM;

IpeIaraT HOBBIE MPOEKTEL, OLIEHUBATh UACH C IIO3UILMH HOBH3HEI, OPUTHHAIBHOCTH, IIPAKTHYECKOHN
3HAaYUMOCTH;

OCYIIECTBIATL IO3HTHBHOE CTPAaTErM4EeCKOe IIOBEACHHE B pa3IMYHBIX CHTYalUsAX, IPOSABIATH
TBOPUECTBO U BOOOpaKeHHE, OBITH HHHUIIHATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE 1eiicTBUS
Camoopranmn3anms:

CaMOCTOSTENBHO OCYIIECTBIATE MO3HABATEILHYIO IEATEILHOCTE B 001aCTH (PH3MKH M aCTPOHOMHH,
BBIABJIATH HpO6HeMBI, CTaBHTb H Cl)OpMYHHI)OBaTb CO6CTBBHHBI€ 3aa49H;

CaMOCTOATEIBHO COCTABJIATH IJIAH PpEHICHHA p&C‘IéTHBIX B Ka4C€CTBCHHBIX 3aJa4, I1JIaH BBIITOJIHCHHA
MpaKTHYECKOW paboThl ¢ yUETOM HMEKIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUI;

JAaBaThb OLIEHKY HOBBIM CHTYallUAM;

paclivupATs paMKH y‘le6HOFO npeaMeTa Ha OCHOBE JIMYHBIX Hpe,[[HO‘ITeHHfI;

JeJiaTh OCO3HAHHBIN BI)I60p, ApryMmeHTHupoOBaThL €ro, 6p3.TB Ha ce651 OTBETCTBCHHOCTD 3d PECHICHHUEC,

OLIEHUBATE TPHOOPETEHHEIH OIIBIT;

crocoOCTBOBAaTE (POPMHUPOBAHUID W MPOSIBICHUK) JPYIHIHH B 00JacTH (U3UKH, IOCTOSHHO
MOBEIIIATE CBOI 00pa30BaTENBHEIN U KYILTYPHEIH YPOBEHE.

CaMOKOHTPOJIb, YMOIMOHAILHBIH HHTELIEKT:

JABaTh OLIEHKY HOBBIM CHTYAIMSIM, BHOCHTH KOPPEKTHBEI B IEATCIEHOCTD, OIICHUBATE COOTBETCTBHE
PE3yIBTATOB LICIISAM;

BJIAJCTh HABBIKAMH II03HABATEIBHOH peIeKCHH Kak OCO3HAHHSA COBEPIIACMBIX OCHCTBHH H
MBICJTHTENILHEIX TIPOLIECCOB, HX PE3YILTATOB H OCHOBAHHIA,

HCTIONE30BaTh MPUEMEI pe(hIICKCHH I OLIEHKH CHTYAILHH, BEIOOpa BEPHOTO PEILICHIS;

YMETh ON€HUBATH PUCKH U CBOCBPEMEHHO NPHHHUMATDL PCIIECHHA 11O HX CHUKEHHIO,

IMPUHHUMATh MOTHUBEI U APT'YMEHTBI APYI'UX I[P aHAIIU3E PE3YILTATOB JA€ATCIIBHOCTH,

IMPpUHHUMATb CB6H, INOHHUMasA CBOHM HEAOCTATKH M JOCTOHHCTBA,

IMPUHHUMATh MOTHUBEI U APT'YMEHTBI APYI'UX I[P aHAIIU3E PE3YILTATOB JA€ATCIIBHOCTH,

NPHU3HABATH CBOE MPABO M MPABO JIPYTHUX HA OLTHOKH.

B nponoecce JOCTHKEHHA JIMYHOCTHBIX PE3YJILTATOB OCBOCHHA NPOrpaMMbl 11O @HBHKB JJIA YPOBHA
CpeaHEro 06mer0 O6p2130BaHHﬁ y O6y‘I&I'OHII/IXCH COBEPHICHCTBYETCA BMOHHOHHHBHBIﬁ HHTCIIJICKT,
IpeAnonararnui chopMUPOBAHHOCTE:

CaMOCO3HaHHd, BKIIHYAaHOIICTO CHOCO6HOCTB MOHUMATh CBOE SMOIOHOHAJIBHOEC COCTOAHHEC, BHIACTH
HAIpaBJICHUS PA3BUTHSI COOCTBCHHON YMOIMOHATLHOM cepsl, OBITH YBEPEHHEIM B cebe;

CaMOpEeryJIHPOBaHKS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPHHHMATL OTBETCTBEHHOCTEL 34 CBOE
MOBEICHHE, CIIOCOOHOCTL afaNTHPOBATECA K AMOIHOHATLHEIM H3MEHEHHAM U MPOSABIATH THOKOCTH, OBITH
OTKPBITEIM HOBOMY;



BHYTpeHHeﬁ MOTHBAaIIlHH, BKJIIO‘IEiIOH_[eﬁ CTPCMIICHHC K OOCTHIKCHHIO HCIH H YCIICXY, OIITHMH3M,
HHHOHUATHBHOCTL, YMCHHC ,HeﬁCTBOBaTL HCXOJA U3 CBOHUX BOSMO}KHOCTCﬁ;

IMIIATHUH, BKHIO‘I&IOHIEﬁ CIOCOOHOCTE MOHUMATh OMOIHOHAIIBHOE COCTOAHUE JIPYT'UX, YHYUTBIBATL €ro
OpH OCYHIECTBICHUH O6I]_IBHI/I5{, CIIOCOOHOCTE K COYYBCTBHIO H COIIEPCHKHUBAHHUIO;

COOHAJIBHBIX HABBIKOB, BKJIKOYAOIIHX crnocoOHOCTh BbBICTpaWBATh OTHOIOECHWUA C APYTHMH JIKOJIbMH,
3&6OTHTBCH, OpOABIATE HHTEPEC U pa3pellaTh KOH(l)JII/IKTI)I.

NPEJMETHBIE PE3YJIbTATDI

K koHny o0yuenus B 10 kjacce npeaMeTHbie pe3ynbTaTbl Ha 0230BOM YPOBHE JIOJKHBI OTPAXaTh
c(hOPMHUPOBAHHOCTD Y 00YUAIOIINUXCA YMEHUH:

JIEMOHCTPUPOBATh HAa MPUMEPAxX Poib U MecTO (HU3UKH B (DOPMHPOBAHMH COBPEMEHHOM HAy4YHOU
KapTHHBI MUDPA, B PA3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTHI1, B IPAKTHYECKOM JIEATEIIbHOCTH JIK/ICH;

VUYUTBIBATh TPAHHUIBI TPUMEHEHHS W3YYCHHBIX (HU3MYSCKUX MOJeNeiH: MaTepuanbHas TOYKa,
HHEpIaIbHas CHUCTeMa OTCcuéra, aOCOMIOTHO TBEPHOE TEIO0, WIACATLHBIN Ta3, MOICITH CTPOCHHUS Ta30B,
KUIKOCTEH M TBEPABIX TEJ, TOUCYHBIH ATCKTPUICCKUN 3apsl IPH peOICHHH DU3HYSCKUX 3a1aY;

pacmo3HaBaTh (PU3WYECKHE SBICHHS (TIPOLIECCH) U OOBACHATHP MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYISPHO-KHHETHYECKON TEOPHM CTPOCHUS BEIIECTBA M AJICKTPOAWHAMHKHU: pPaBHOMEpPHOE H
PaBHOYCKOPEHHOE MPSMOJIHHEHHOE ABMMKEHHE, CBOOOMHOE IMaJeHHE TEI, IBIKCHHE II0 OKPYXXHOCTH,
HHEPIS, B3aUMOocicTBHE Tell, Tuddy3usa, OpOYHOBCKOE NBHKCHHE, CTPOCHHE JKHIKOCTEH M TBEPABIX TEl,
H3MCHEHHE 00BhEMA TENl NIPH HarpeBaHUH (OXJIAKICHHUH), TCTUIOBOE PaBHOBECHE, HCITAPCHHE, KOHICHCAITH,
MJIaBJICHUE, KPUCTAJUIM3AlUs, KWIEHHE, BIAXKHOCTh BO3/lyXa, IIOBBIIICHUE JIABJIEHUs Ta3a IpH €ro
HarpeBaHUM B 3aKPBITOM COCYJ/Ie, CBSi3b MEXKAY I[apaMeTrpaMu COCTOSHUSI Tra3a B HW30MPOIeccax,
AIEKTPHU3ALUS TEJ, B3aUMOJIEHCTBHE 3apsiJIOB;

ONHUCHIBATH MEXAHWYECKOE JIBJKEHHME, HCMONb3ysd (DU3HYECKHE BEIMYMHBI: KOOPJWHATA, IYTh,
nepeMenieHne, CKOPOCTb, YCKOPEHHE, Macca TeJa, CHJIa, HMIOYIbC Tejla, KHHETHYEeCKas HJHeprus,
MOTEHIMAIbHAS JHEPrus, MexaHudeckas pabora, MexaHWYecKas MONIHOCTb, MPH OMUCAHWUW TMPABHUIILHO
TPAKTOBaTh (PU3MUECKHI CMBICI HCIOIb3YEMBIX BEIHYHMH, MX O0O3HAYEHHs] M €/IMHHUIIBI, HAXOIUTh
(hopmyIibl, CBA3BIBAIOIINE JIAHHYHO (PU3HYECKYIO BEIIMYUHY C JIPYTUMH BETUYHHAMU;

ONHUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOWCTBA TEJM M TEIUIOBBIE SBJICHHS, HCHONB3YyA (DU3UYECKHE
BEIMUMHBI: NIaBJICHHE Tra3a, TEMIIepaTypa, CpPeaHAsS KUHCTHYECKAas HHEPIHS XAOTHUCCKOTO IBHKCHHUS
MOJICKYI, CPEAHEKBaIpaTHYHAS CKOPOCTh MOJICKYJ, KOJHYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, pabota
ra3a, KoOd(pHUIMEHT MOJE3HOTO ACHCTBUSA TEILIOBOTO IBHUTATENS; MPH OMHCAHWH TPABHWIHHO TPAaKTOBATh
(OU3HYECKUN CMBICIT HCIIOJNB3YEMBIX BCIUYHH, WX OOO3HAYEHUS W CIWHHIBI, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIONINE JAaHHYIO (DH3UYECKYIO BEIHYHHY C APYTHMH BEIIHUYHHAM;

ONHCBHIBATh M3YUCHHBIC AJICKTPHYCCKHUE CBOMCTBA BEMISCTBA M AJICKTPHYCCKHUE SBICHHS (TIPOIIECCHI),
HCITONB3YS (PM3UYECKHE BETHYHHBI: DJICKTPHUYCCKHH 3apsi, NICKTPHUECKOE II0NIe, HAMPSLKEHHOCTH IO,
MOTCHIIHAN, Pa3HOCTh IOTCHIIHANOB, IPH OMHCAHWH TMPABHJIBHO TPAKTOBATh (PH3HYCCKHI CMBICT
HCIIONIB3YEMbIX BEJIMYMH, MX OOO3HAYEHHs M €IMHHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAKOIIHE JAaHHYHO
(hU3UYECKYIO BETUYUHY C IPYTUMH BETUYHMHAMU;

AHATM3UPOBATh (PU3UYECKHE TPOIECCH U SABICHHS, MCTOJB3Yysd (PU3MUECKHE 3aKOHBI M MPHHIIUIIBL
3akOH BcemupHoro tarotenus, I, II u Il 3akonsl HeloTOHA, 3aKOH COXpaHEHHMS MEXaHMYECKOH YHEPTHH,
3aKOH COXPAHEHUs] UMITYJIbCA, PUHIIMIT CYNEPTO3UIIMN CHJl, TPUHIIUI PABHONPABHS HHEPIUAIBHBIX CUCTEM
OTCUETa, MOJIEKYJISPHO-KHHETHYECKYK) TEOPHUIO CTPOCHHS BEIIECTBA, Ia30BbIE 3aKOHBI, CBS3b CpEIHEH
KMHETHYECKOH HYHEPruu TeIUIOBOTO JIBHKEHHSI MOJIEKYJ ¢ aOCONIOTHOW TeMIiepaTypoi, NMepBbIH 3aKOH
TEPMOJIMHAMHUKH, 3aKOH COXPAHEHMs JSJIEKTPUYECKOTO 3apsna, 3akoH KynoHa, mpu 3TOM paznuyark
CIIOBECHYIO (DOPMYJTHPOBKY 3aKOHA, €T0 MaTEMaTHUYECKOE BBIPAKEHHE M YCIOBHS (TpaHHIBI, 00IacTH)
MPUMEHHUMOCTH;



00BSACHATH OCHOBHBIC MPUHIIUIILI TEHCTBUS MAIINH, TPUOOPOB M TEXHUUECKHX YCTPOIICTB; pa3nuyaTh
yCIIOBHS X O€30MacHOT0 HCIIOIB30BAHUS B IIOBCCAHEBHOMN KHU3HU;

BBITIOTHATH YKCIIEPUMEHTBI 110 UCCJIE/IOBAHHIO (DU3UYECKUX SABJICHUI M MPOIIECCOB C UCIOIB30BAHUEM
NPSIMBIX W KOCBEHHBIX HM3MEpPeHWH, MpH 3ToM (opMmynupoBaTh mpodiieMy/3ajqady W runore’y y4eOHOro
IKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEJIOKEHHOTO O00Opy/IOBaHHS, TMPOBOIUTH OMNBIT U
(hopMyITHpPOBATH BBIBOJIBI;

OCYIIECTBIISITh TMPSIMbIE W KOCBEHHBIE W3MepeHHs (U3MYECKHX BeNMYHH, TPH 3TOM BEIOHpaTh
ONTHMATBHBINA CIIOCOO M3MEPEHUS M MCIIOJIB30BATh H3BECTHBIE METO/IBI OLIEHKH MOTPEITHOCTEH U3MEPEeHMIA;

UCCIIE/IOBATh 3aBUCHUMOCTH MEXJ1y (U3WYECKUMH BEIHYHHAMH C HCIOIB30BAHUEM TMPSMBIX
W3MEPEeHUi, TIPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YJIbTATHI MMOJYYEHHOH 3aBUCHMOCTH
(H3MYeCKUX BEIMYHH B BHUIE TAOMHI] U rpaUKOB, JeNaTh BBIBOIBI IO PE3YIbLTATaM HCCISI0BAHNUS;

cobmonaTe npaBuina 0Oe30macHOro Tpyda TNPH IPOBEJECHUH HCCIEJOBAHMI B paMKaX y4eOHOro
OKCIEPUMEHTa, Y4cOHO-MCCNEIOBATEILCKOM W TIPOEKTHOM  JEATENLHOCTH € HCIOJIL30BAaHHEM
HM3MEPHUTENBHBIX YCTPOIHCTB U TabopaTOpHOTO 000PYA0BAHNUS;

pemath pacyéTHEIC 3a/1a4H C SIBHO 3aJaHHON (pH3UYECKON MOJENbI0, UCTIONB3Ys (PU3MUecKkue 3aKOHBI
U TIPUHITUIBI, HA OCHOBE aHaN3a YCIOBHS 3a/1auMl BEIOMpATh PU3UUECKYI0O MOJIENb, BBLIACTATE (PH3HUCCKHE
BeTHUHUHBI U (GOPMYIBI, HEOOXOAUMEIE AN € pelIeHHs, MPOBOAUTL PacuéThl M OLIGHHBATHL PEalbHOCTH
MONTYYEHHOTO 3HaueHHUsI GU3UICCKOM BEeTHIHHEL;

peliaTh Ka4eCTBeHHBIE 3a/Ia49M: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUUBYIO HEMOYKY PaCCyKICHHH
C OTIOpOit Ha U3YYCHHEIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UUYCCKUE SIBICHHUS,

UCIIONIL30BaTh TPH PellieHUuH y4eOHBIX 3a/lad COBPEMEHHBbIe HH(MOPMAIMOHHBIE TEXHOJIOTHU JIIs
MOKMCKA, CTPYKTYPUPOBAaHHSA, WHTEPHPETAMH M TPEJACTaBIeHUs y4eOHOW ¥ Hay4yHO-TIONYISAPHON
uH(OpMAIIMK, TONYYEeHHOM W3 Pa3IMYHBIX HMCTOYHMKOB, KPUTHYECKH aHAIM3UPOBATH IMOIY4aeMYH0
uHpopmaIuo;

NPUBOJUTE MPUMEPHI BKIIANA POCCHHCKHX M 3apYOeKHBIX YYEHBIX-(M3UKOB B Pa3BUTHE HAYKH,
00BsICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHH;

UCTIONB30BaTh TCOPETHUECKHE 3HAHHUA MO (PH3MKE B TOBCEIHEBHOH KH3HHM Ui OOECTeueHHS
Oe3omacHocTH npu oOpaleHnuy ¢ NPUOOPaMHU U TEXHHUYECKUMU YCTPOUCTBAMHU, JJII COXPAHEHHS 3/I0POBBS U
COOMIOACHHS] HOPM DKOJIOTHUSCKOTO TTOBEJICHHS B OKPYIKaIOIIeH cpejie;

paboTaTh B IPYIIE C BBIMONHEHHEM PA3IMYHBIX COLMATBHBIX pOJei, IUIAHHPOBATh padoTy TPYIIIEL,
palMoOHANBHO paCMpeaeisITh 00sS3aHHOCTH W IUIAHHPOBAThH JEATEILHOCTh B HECTAaHAAPTHBIX CHUTYALIMSX,
aJIeKBAaTHO OIICHUBATH BKJIA] KaXJI0TO U3 YYACTHUKOB TPYIIEI B PEIICHHE PACCMaTPUBAEMOM MTPOOIEMEL.

K xonmy odyuenus B 11 kaacce mpeaMeTHBIC pe3ynbTaThl HA 0a30BOM YPOBHE JOIKHBI OTPaKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIONINXCA YMEHUIHA:

JIEMOHCTPUPOBATL Ha MpHUMEpax posib U MecTo (QU3UKH B (DOPMHUPOBAHUH COBPEMEHHON Hay4YHOM
KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOW TEXHHMKH M TEXHOIIOTHH, B MPAKTUYECKOH JeATENbHOCTH JIFOJIEH,
IEJIOCTHOCTE U €JIMHCTBO (PU3MUECKOH KapTUHEI MHPA;

YYHUTHIBATh TPAHUIBI MPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJIENei: TOYEUHBIH 3IIeKTPUYECKHI
3apsijl, JIy4 CBeTa, TOYEUHbIM MCTOYHUK CBETA, SJIePHAS MOJIe]b aTOMa, HYKIIOHHAS MOJIeNTb aTOMHOIO si/pa
pH pereHud GU3NYecKuX 3aJ1ay;

pacno3HaBaTh (u3MUecKHe sBIeHHsS (TMpolecchl) W OOBACHATh WX HAa OCHOBE 3aKOHOB
JNIEKTPOJIMHAMUKH U KBAHTOBOM (PM3UKHU: JIEKTPUIECKas MPOBOIMMOCTb, TETUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JEWUCTBHA TOKAa, B3aUMOJCHCTBHE MAarHMTOB, OJJIEKTPOMArHUTHAs MHIYKIUS, eHCTBHE
MAarHUTHOTO TOJISI Ha MTPOBOJHMK C TOKOM W JBMKYIIMHCS 3apsijl, 3JeKTPOMATHUTHBIE KOJIeOaHUus U BOJIHBI,
MPSIMOTIMHEHHOE paclpocTpaHCHHE CBETa, OTpakeHHe, MpelomieHue, HHTepdepeHIus, Aupakuus U
MOJISIPU3AIUS CBETA, AUCTIEPCHS CBeTa, (poTodnekTpuuecKui et (portorddexT), cBETOBOE NaBICHHE,
BO3HHKHOBEHHE JINHEHYATOT0 CIIEKTpa aToMa BOIOPOAA, ECTECTBEHHAS U HCKYCCTBEHHAS PaIHOAKTHBHOCTE;

OMHCHIBATH  H3YUEHHBIE CBOMCTBA BENIECTBA  (DICKTPUYECKHE, MATrHHUTHBIC, ONTHYECKHE,
ANEKTPHUUIECKYIO MPOBOJAMMOCTD PA3IMUYHBIX CPel) U JJICKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), UCIIONb3YA



(hu3MYeCKHEe BEIMYHHEL: 3JICKTPUUYCCKUH 3apsijl, CHIa TOKA, JICKTPHUECKOE HAMPKEHHE, dIICKTPUYECKOE
COTIPOTHBIICHHE, Pa3HOCTh MOTEHIIMAIOB, DJICKTPOABIKYIIAs CHia, paboTa TOKA, MHIYKIHS MAarHUTHOTO
nojisi, cwiia Amnepa, cwia JlopeHia, HHAYKTHBHOCTh KATYIIKH, SHEPrUsi YJIEKTPHYECKOTO H MArHHTHOTO
MoJIeH, MepHoJl M 4acToTa KosiebaHud B KoJeDaTelIbHOM KOHTYpe, 3apsj M CWia TOKa B Mpolecce
rapMOHHYECKHX JIEKTPOMATHHUTHBIX KoyieDaHui, (POKYCHOE pacCTOsIHME W ONTHYECKash CHIla JIMH3BI, NPH
OIMHUCAHUM TPABWIBLHO TPAKTOBATH (PU3UYECKUH CMBICI HCIOIb3yEMbIX BEJIMYHH, WX O0O3HAYEHUS U
€/IMHUIIBI, YKA3bIBATE (DOPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3HYECKYIO BEIIMYMHY C JIPYTHMH BEJTMYUHAMU;

OIKCHIBATH M3YYEHHBbIE KBAHTOBBIE SBIIEHHS M MPOIECCHI, HCIOJL3YyS (U3MYECKUE BEIIMYMHBI:
CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, /UTMHA BOJIHBI M YACTOTA CBETA, JHEPTHS U UMITYJIbC (OTOHA, TIEPHOJL
MOJIypacnajia, YHEPrHsi CBA3M ATOMHBIX si/Iep, [PH OIMCAHUH MPABUIBLHO TPAKTOBATH (PU3MYECKHH CMBICIT
HCIIOIB3YEMBIX BEIUYMH, WX OOO3HAYCHHS WM CIWHHIBI, YKA3blBaTh (POPMYIIBI, CBSA3BIBAIOIIAC TAHHYIO
(PUBHYECKYIO BEJIMYHMHY C JIPYTHMH BEJINYMHAMU, BEIYHCIIATH 3HAYeHHE (PU3NYECKOH BEJIMYHHBI;

aHATM3UPOBATh (PM3MUCCKUE MPOLECCH M SABJICHUS, HCIOIB3YS (PH3HUCCKUE 3aKOHBI M IPHHIIHIIBL:
3akoH Owma, 3aKOHBI MOCIIENOBATEILHOTO W IMAapalIeIbHOTO COCIMHEHHS MPOBOJHUKOB, 3aKoH JKoymsa—
JleHia, 3aKOH AJICKTPOMATHUTHOH HMHIYKIWH, 3aKOH MPAMOJMHEHHOTO pACIpPOCTPAHCHHS CBETA, 3aKOHBI
OTpa)KeHMsI CBETa, 3aKOHBI TIPEJIOMJICHHS CBeTa, ypaBHeHHe OWHINTeHHa s ¢orodddekrra, 3aKOH
COXpaHCHHS SHCPTHH, 3aKOH COXPAHCHHS HMITYJIbCA, 3aKOH COXPAHCHHS AJICKTPHUECKOTO 3apsaa, 3aKOH
COXpaHCHHSI MacCOBOTO YHCJA, MOCTYJIaThl bopa, 3aKOH paIHOAKTHBHOTO pachana, MPH 3TOM pasiIHuaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe BBIPAXKEHHWE W YCJIOBHUS (TpaHUIlbl, 00JacTH)
MPUMEHHMOCTH;

OIpeJIENIATh HANPABJIEHHE BEKTOPA MH/IYKIIHH MAarHUTHOTO MOJISi IPOBOTHHKA ¢ TOKOM, CHJIBI AMriepa
u cuiel JTopenia;

CTPOUTB M OIMKMCHIBATH H300PaKEHHE, CO3/IABAEMOE IJIOCKUM 3€PKaIOM, TOHKOM JIMH30H;

BBIMOJIHATh IKCIIEPHMEHTHI 110 HCCIIEIOBAHHIO (DU3UYECKUX SBJIEHUI U MPOIECCOB C UCIOJIb30BAHHEM
NPSIMBIX W KOCBEHHBIX HM3MEPEHHH: Mpu 3TOM (GOpPMYyJIMpoBaTh NpodieMy/3ajady W THIOTe3y y4eOHOro
IKCMEPUMEHTa, COOMpaTh YCTAHOBKY W3  MPEUIONKEHHOr0 00OpYy/I0BaHHs, MPOBOJHUTL ONBIT U
(hopMYITHPOBATEH BBIBOJIBI;

OCYIIECTBIISATh IPSMbIE M KOCBEHHbIE HM3MEpeHHsl (H3UYECKUX BEJIMYMH, MPH 3TOM BBIOHPATH
ONITUMAITBHBIN CIIOCO0 M3MEPEHHS H HCIIOIB30BATh U3BECTHBIC METOIBI OLICHKHU TTOTPEITHOCTEH U3MEPEHUIA;

UCCIICIOBATh 3aBHCHMOCTH (DU3HYCCKUX BEITHYHH C HCIIOIB30BAHUEM IMPSIMBIX H3MEPEHHI: MPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YJIbTATHI OTYICHHOH 3aBUCHMOCTH (DM3HYCCKUX BEIHYHH B
BUJIC TAOIHII H TpaUKOB, IEIAaTh BBIBOBI IO PE3YIbTaTaM HCCIICIOBAHUS,

coOmomaTh IpaBmia OE30MAaCHOTO TPyAa IpH MPOBEACHHH HMCCICNOBAHHI B paMKax yueOHOTO
OKCICPUMEHTa,  y4COHO-HCCIIEIOBATCILCKOM W TMPOEKTHOW  ACATENILHOCTH C  HCIOJB30BaHHEM
H3MEPUTENIBHBIX YCTPOHCTB H 1a00paTOPHOTO 000pYIOBAHHUS;

peliaTh pacyEéTHbIE 3a/1a4H C SABHO 33/1aHHOM (DM3UYECKON MOJIEIBIO, HCIIOIB3Ys (PU3UYECKHE 3aKOHBI
W [IPHHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a/1a4H BRIOMPATh (PU3MUYECKYIO MOJIENb, BBIIEIATh (DU3UYECKHE
BeJIMYMHBI U (POPMYIIbI, HEOOXOAMMBIE JUIsl €€ pelleHHs], POBOUTh PAcYéThl U OLEHHBATH PEaTbHOCTh
MOJYYEHHOT0 3HaYeHUsl PU3HYECKOM BEITHYUHBI,

peliaTh Ka4eCTBEHHBIE 3a/]a4i: BBICTPAMBATD JIOTHYECKH HEITPOTHBOPEUHBYIO IETIOYKY PACCYKICHUIH
C ONOPOH HA W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H (PH3HUYECKHE SIBJICHHS;

HCIIOJIB30BaTh NPU pellieHHH Y4eOHBIX 3aj1a4 COBpEMEHHbIe HH(OPMAIMOHHBIE TEXHOJOTHH JIJIs
MOUCKA, CTPYKTYPHPOBAHHS, HWHTCPIPETAIMH W MPEACTABICHHS Yy4YeOHOM ¥ HAYYHO-TIOMYJISIPHOH
MHPOPMALIMK, TOJIYYEHHOH U3 PAa3IMYHbIX HCTOYHHKOB, KPUTHYECKH aAHAIM3HUPOBATH IOJIy4aeMYH)
HHpOpMAITHIO,

OOBSCHATH NPHHIUITBI ACHCTBHA MAIMH, TPUOOPOB U TEXHHYECKHX YCTPOHCTB, pa3iHyaTh YCIOBHA
1X 0E30I1aCHOTO MCIIOIB30BAHUS B TIOBCEIHEBHOM KH3HH;

IPHBOJUTH TPUMEPHI BKJIaJa POCCHHCKHX H 3apyOCKHBIX YYEHBIX-(DU3HKOB B Pa3BUTHE HAYKH, B
00BSICHEHUE MPOIECCOB OKPYIKAIOIIETO MHPA, B PA3BUTHE TEXHHKH U TEXHOJIOTHH;



UCTIONB30BaTh TEOPETHUYECKHE 3HAHUSA MO (PH3MKE B IIOBCEJHEBHOH JKH3HH U oOecreucHHS
Oe30macHOCTH IIpH 0OpaleHHH ¢ IpUOOpaMU U TEXHUYECKUMH YCTPOHCTBAMH, I COXPAHEHHUS 37J0POBbS U
cOOIOIEHUS HOPM DKOJIOTHYECKOTO MOBEJICHHS B OKPYIKAKIIEH cpejie;

paboraTh B Ipylie ¢ BbINOJHEHHEM PA3JIMYHBIX COLMAIbLHBIX POJIeH, IUIAHUPOBATh PabOTy IPYIIIbI,
palMOHANBHO pacnpeiensTh 005M3aHHOCTH M IUIAHMPOBATh JIEATEIBHOCTh B HECTAH/IAPTHBIX CHUTYALMSX,
a/IeKBAaTHO OIICHUBATh BKJIAJ KaX/10I0 U3 YHACTHUKOB IPYIIIbI B PEIIEHHE PACCMATPUBAEMOI NPOOIEMBIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
JIEKTPOHHBIE
HaumenoBanmue
Ne (uudpossie)
PAa31esIoB U TeM
n/n KosiuecTBO 4acoB odpa3oBare/ibHbIe

NPOrpamMmMsbI pecypeht

Konrpoasusie IlpakTuueckue

B
cero padoTnI pabdoThI

Pa3znen 1. DU3UKA U METOJAbBI HAYYHOT' O MO3HAHUSA

11 Du3nKa 1 METOIBI ) butnuorexka LIOK
HAy4YHOTO NTO3HAHHUS https://m.edsoo. /714 1bf72
Hroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubtmorexa HOK
21 Kunewatitia 6 ! https://m.edsoo.ru/7{41bf72
bubnmorexa LHOK
22 Numavuia ! https:/fm.edsi.m/7f4lbf72
23 3aKOHBI COXpAaHEHUS B 6 1 1 bubnunoreka [TOK
MEXAHHKE https://m.edsoo.ru/7t41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®PU3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 i bubnunoreka [TOK
KHHCTHUCCKOH TCOPHH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIUHAMHKH 9 1 bubmorexa HOK
https://m.edsoo.ru/7t41bf72
13 sonerren, Omome 3 Bimorera LIOK
https://m.edsoo. /714 1bf72
HEePEX 0B
Hroro no pazneny 23
Paznen 4. DJIEKTPOJJUHAMUKA
Butmmoreka [JOK
41 Omextpoctatiiia ? https://m.edsi.ru/?f4lbf72
IMocTrositHHbBIM
49 AIEKTPHUUECKHH TOK. 13 ) bubnunoreka [TOK
TokH B pa3THYHBIX https://m.edsoo.ru/7f41bf72
cpemax
Hroro no pazneny 22
HToroBoe noBTOpCHNUE 2 1
OBHIEE KOJIMYECTBO 68 4 4

YACOB I10 ITPTPAMME



11 KJIACC

KosunyecTBo yacos

HanmenoBanue
°
a/n pa3/ieJioB U TeM B Kourpoabusie IIpakTHyeckue
cero
NMPOrpamMMbI padoThI padoThI

Pazaen 1. DJIEKTPOJJUHAMUKA

MaruuTHoe 1oJe.

1.1 DnexkrpomarHuTHas 11 1 3
WHYKIHS
Hroro no pazneny 11

Pa3nen 2. KOJIEBAHHWSA U BOJIHBI

MexaHuueckue 1

2.1  DPICKTpOMAarHHUTHEIC 9 1

KOJIcOaHus

MexaHuueckue 1

2.2 BneKTpOMarHUTHBIE 5 1

BOJIHBI
2.3 Ontuxa 10 3
Hroro no pazneny 24

JIEKTPOHHBIE
(undposbie)
o0pa3oBaTe/ibHbIE

pecypcesbl

Bubnuoreka IJOK
https://m.edsoo.ru/7f41c97¢

Bubnuoreka IJOK
https://m.edsoo.ru/7{41¢97¢

Bubnuoreka IJOK
https://m.edsoo.ru/7f41c97¢

Bubnuoreka IJOK
https://m.edsoo.ru/7{41¢97¢

Pazgen 3. OCHOBBI CHELIMAJIBHOM TEOPUHU OTHOCUTEJIBHOCTH

OCHOBEI cIerHaIbHON

3.1  Tteopuwm 4 1
OTHOCHTEJIEHOCTH
Hroro no pazneny 4

Pa3znen 4. KBAHTOBASI ®PU3UKA

DIeMeHTEl KBAaHTOBOH

4.1 6
ONTHKH

4.2 CrpoeHue atoma 4

4.3  ATOoMHOE f1pO 5

Hroro no pazneny 15

Pazaen 5. JIEMEHTbI ACTPOHOMHUH U ACTPOPU3UKHU

DeMeHTBl aCTPOHOMHH

5.1 7
1 acTpou3uKu
Hroro nio pazaeny 7
Pa3nen 6. OBOBIIAIOIIEE NIOBTOPEHHUE
6.1 Qo6ob6maromee 4
MOBTOPEHHE

Htoro mo pazneny 4

Bubnuoreka IJOK
https://m.edsoo.ru/7f41c97¢

bubtmorexa HOK
https://m.edsoo.ru/7{41¢c97¢

Bubnuoreka IJOK
https://m.edsoo.ru/7f41¢97¢
Bubnuoreka IJOK
https://m.edsoo.ru/7f41¢97¢

Bubnuoreka IJOK
https://m.edsoo.ru/7f41c97¢

Bubnuoreka IJOK
https://m.edsoo.ru/7f41¢97¢




[loBTOpEHHE 3 1

OBIIEE KOJIMYECTBO

68 4 7

YACOB I10 TTPOTPAMME

INIOYPOYHOE INJIAHUPOBAHHUE
10 kaace

Ne

o~ O B~

10

11
12
13

14

15

16

17

18

19

20

21

Cpoxk
Tema ypoxka NpoBeIeHU

mwian  ¢Qakr

Broanblii nHCTpyKTak. PU3uka — Hayka o npupoje. HayuHble METO/ bl MO3HAHMUSA
OKPYKAKIIEro MHpa.

Ponb u MecTo hu3MKHU B (pOpMUPOBAHUH COBPEMEHHO HAYYHOH KapTHHBI MUpa, B
MIPaKTUYECKOH AeITETLHOCTH JIFO/IEH.

Mexanuueckoe JBHKeHHe. OTHOCHTENBHOCTh MEXaHUYECKOTO JIBUIKEHHSL.
[Iepemenienue, CKOPOCTb, YCKOPEHHE.

PaBHOMEpHOE TTPAMOTHHEHHOE IBHKCHHE.

CraproBasi JMAarHOCTHKA.

AHaTU3 CTapTOBOM MTHarHOCTHKU. PABHOYCKOPEHHOE MPSIMOTHHEHHOE IBHKCHHE.
CroOonHOE najieHue. YCKopeHue CBoOOHOTO Ma/IeHHS.

KpuBonuneiinoe nmxkenue. J[BMkeHre MaTepHATBEHOW TOYKH MO OKPYKHOCTH.

[Tpuniun otHocuTensHocTH [Nanunes. MHepumanbHeie cucteMsl otcyera. [lepBbiii
3ak0oH HeroToHA.

Macca tena. Cuina. [lpunnun cyneprno3unuu cuit. Bropoit 3akon HetoTona amns
MaTepHaIbHOH TOUKH.

Tperuii 3akoH HeloTOHA 119 MaTEpPHAIBHBIX TOUYEK.

3akoH BceMupHOTO TAroTeHus. Cuna TsokecTd. [lepBas kocMuUueckas CKOPOCTb.
Cuna ynpyroctu. 3axon ['yka. Bec Tena.

Cuna tpenusi. Koadgdunment tpenus. Cuna CONpoTHBICHUS PH JIBUIKEHHUU Tea B
SKHIKOCTH HJIH Tase.

[MocTynarensHoe ¥ BpamaTenbHOE ABUXKeHUE aOCOMOTHO TBEPAOTO Tena. MoMeHT
cuibl. [lnedo cuibl. YeioBust paBHOBECHs TBEPIOTO Tena.

HWmnynbe maTepuanibHOM TOYKH, CHCTEMBI MaTepHAIbHBIX TOUEK. UMITyIbC CHITHL.
3aKOH COXpaHEHUsl UMITYJIbca. PeakTHBHOE JIBUIKEHHE.

Pabota u MomHOCTE cHbl. KHHETHUECKAst SHEPTUsl MaTepHAIBHOW TOUKH. TeopeMa
00 MU3MEHEHHU KHHETHUYECKOW YHEPTUH.

[ToTenuuanpuas sHeprus. [loTeHIHATBHAS SHEPTUSA YIPYTO AehHOPMHPOBAHHOM
NnpykuHEL. [loTeHIMaNbHas SHEPTHS TeIa BOTH3H MOBEPXHOCTH 3EMITH.
[MoTeHuuanpHble 1 HEMOTEHIIUATbLHBIE CHIIBI. CBsA3b PAbOTHI HEMOTEHIIHAJILHBIX CHJI C
U3MEHEHHEM MEXaHUYEeCKOH YHEPruu CUCTEMBI TeJl. 3AKOH COXPaHEHUs
MEXaHUYECKOH IHEPTHHU.

JlaboparopHuas pabota Nel «lI3yueHne 3akoHa COXpaHEHUS MEXaHUYECCKOM YHEPTUI»

KonTponbHas padora no teme Nel «Kunemaruka. JluHaMuka. 3aKOoHbl COXpaHEHUS B
MEXaHHUKEe.



22

23

24
25
26

27

28
29
30

31

32

33

34
35
36
37
38

39

40

41

42

43
44
45

46

47

48

49

50

51
52

AHanu3 KOHTPoIbHOH paboTs! Nel. OCHOBHEBIE MONOKEHHUS MOJIEKYISPHO-
KHHETHYeCcKOM Teopun. bpoynoBckoe npmskenue. Juddysus.

Xapakrtep JBUKEHHUS U B3aUMOJICHCTBHS 4aCcTHI] BelecTBa. MoJIenu CTpOeHHs ra3o0B,
KUJIKOCTEH U TBEPJIBIX TEII.

Macca monekyn. Komunuectso Bemectsa. [locTosunas Asoranapo.
Tennosoe paBHoBecue. Temneparypa u e€ uamepennc. [llkana remneparyp Llenscus.
Wneanpuerii raz B MKT. OcnoBroe ypaBuenne MKT.

AOCONOTHAA TeMIepaTypa Kak Mepa cpeJiHel KHHETHYECKOH YHEPIHH JIBUKEHHS
MoOneKyll. YpaBHeHue MeHnjieneesa-Kianelpona.

3akon JlameToHa. ['a30BBIC 3aKOHBI.
M3onponecce B HIeanbHOM Ta3e U UX rpa)u4ecKoe Npe/ICTaBlIeHue.
JlaboparopHuas pabota Ne2 «IDkcrepemeransHas IpoBepka 3akoHa [ eii-Jlroccakay.

BHYTpeHHHH SHEPIruAa TepMOI[HH&MI/I‘IeCKOﬁ CHCTEMBEI U CIIoc00bl €€ H3MEHEHU .
KonmuecTBo TEMNOTHI. BHyTpeHHHﬁ QHEPruAa OJHOATOMHOI'O HICAJIBHOTI'O I'a3a. BI/I)IBI
TETUIoIepeaa4u. da3oBrIe nepexoasbl.

BHyTpCHHHH DHCPruA OJHOATOMHOI'O HACAJIBHOI'O ra3a. PaGora rasa.

VienbHas TEI0EMKOCTh BellecTBa. KOIMYecTBO TEIUIOTH P TEIIonepeaaye.
AnnabaTHBIi Tiporecc.

[TepBrIii 3aKOH TEPMOAMHAMHUKH U €T0 IPUMEHEHHE K H30MPOIIECCaM.
HeobGpaTumocTs niporieccoB B npupo/ie. BTopoii 3aK0H TEPMOTUHAMHKH.
ITpuumun neiicteus u KI1JI termmoBoit mammnsl. [Hukn Kapuo u ero KIIJI.
JKoNIOrHYecKHe MPodJIeMbl TEMIIOIHEPTETHKH.

Obobmarontuit ypok «MonekynsapHas ¢uzuka. OCHOBB TEPMOIHHAMUKIDY.

KonTposnbHas pabora no reme Ne2 «MonekyinsipHast puznka. OCHOBBI
TEPMOJIMHAMHKH.

AHanu3 KOHTpoIbHOH padboTsl Ne2. [lapooOpa3oBanue 1 koHAeHcanus. Mcnapenue u
KUIICHUE.

AOCOIOTHAS U OTHOCHUTENBHAS BIIAYKHOCTD BO3ayXxa. HaCbIHIeHHBIfI nap.

Teépnoe Teno. Kpucramimndeckue u amopgHbIe Tena. AHH30TPOITHS CBOWCTB
kpucTamnos. XKuakue kpuctamisl. CoBpeMeHHBIE MAaTepHATIHL.

[TnaBnenue n kpucTauM3anus. Y ielbHas TeroTa niasieHus. Cyomumanus.
YpaBHeHHE TEIUIOBOTO OaaHca.
DnexrTpusanus Tea. DIeKTpuUecKuid 3apsa. Jga Buaa aMeKTpUYecKux 3aps/ioB.

HpOBOI[HI/IKI/I, JUBJICKTPHKH H MMOJYIIPOBOOHHUKH. 3aKkoH COXpaHCHHA
DJICKTPHUYCCKOIO 3apAaaa.

Bsaumojeiicteue 3apsioB. 3akoH Kynona. TouedHblil 211eKTpHUECKH 3apsijl.

HanpszxénnocTs anexTpudeckoro noisd. [Ipunmun cynepno3sunuu 21eKTpHIeCKHX
nosieit. JInuum HanpsKEHHOCTH.

Pabora cun AICKTPOCTATHYCCKOI'O I10JIA. HOTBHHI/I&H. PaznocTts IHOTCHIHAJIOB.

HpOBOI[HI/IKI/I H JHDJICKTPHUKH B 3JICKTPOCTATHYICCKOM IIOJIC. I[I/IB.TIBKTpI/I‘IeCKaH
IMPpOHHIIACMOCTD.

Onexrpoémkoctb. Konaencarop.

QHGKTI)OE:MKOCTL IIOCKOT0 KOHIOCHCATOpA. QHGPFI/IH 3apAKCHHOIO KOHIACHCATOpa



53

54

55

56
57
58
59

60

61

62

63

64

65

66

67
68

11

[IpuHIMI neficTBUS U MIPUMEHEHHE KOHACHCATOPOB, KOMMPOBAILHOTO aniapara,
CTPYHHOTO IPUHTEPA. DIEKTPOCTATHUECKAs 3aIHUTA. 3a3eMIICHHE JIEKTPOIIpHOOpOB.

DNEeKTPUYECKUN TOK, YCIIOBHUS ero cyniectBoBanus. [TocTostHHbIH Tok. Cuila ToKa.
Hanpsikenue. Conporuriienue. 3akoH OMa Jyist y4acTKa e,

[locnenoBarensHoOE, Mapaie/bHOE, CMEIIAHHOE COEAUHEHHE IIPOBOIHUKOB.
Jlaboparopnas padora Ne3 «M3yueHne cMeIaHHOTO COe/IMHEHUs PE3UCTOPOBY.

PaboTa 1 MOIIIHOCTB 3NIEKTPUUYECKOro TOKA. 3akoH Jlxkoyis-Jlenna.

3axkon OMa IS TOJTHOMH (3aMKHYTOH ) AJICKTPHIECKO# nenu. KopoTkoe 3aMBIKaHHE.
Pemenue 3a1au «3akon Oma 17151 IOJHOM (3aMKHYTOM) 2JIEKTPUUECKOU 11T,
Htorosas koHTpoabHas padoTa 3a kypc 10 kimacca

AHanu3 ro1oBol KOHTPOJILHOH paboTei.JIlaboparopHas padbota Ned «M3mepenue
3/1C UCTOYHMKA TOKA U €r0 BHYTPEHHEr0 CONPOTHBIICHUS»

SHBKTI)OHHaH MMpOBOOAUMOCTL TBép,I[BIX METAJIOB. 3aBUCHUMOCTD COIIPOTHUBIICHHA
MCTaJIJIOB OT TCMIICPATYPEI. CBGpXHpOBO,E[I/IMOCTL

DNEeKTPHUYECKUI TOK B BakyyMme. CBOHCTBA SJIEKTPOHHBIX IIy4KOB

[TonynpoBoaHUKH, UX COOCTBEHHAs U IMpHUMECHasi MPOBOAUMOCTh. CBolicTBa p—n-
nepexoaa. [lomyrnpoBogHUKOBEIE TPHOOPEHI

DNEeKTPUUYECKUH TOK B pACTBOPAX M paciliaBax MEKTPOJIHUTOB. DJIEKTPOJIHTHYECKAs
JIUCCOLHAlMs. DIEeKTPOIIN3

DIEKTPUUECKHUH TOK B razax. CaMOCTOATENBHBIN H HECAMOCTOSATEIIBHBIA pa3psl.
Momaus. [1nazma

Dnexrpuyeckue NpuOOpPs! U YCTPOHCTBA M UX NpakTHUecKoe pumeHeHue. [Tpasuiia
TEXHHKH 0€301acHOCTH

O0600mmani ypoK « IICKTPOTHHAMHUKAY

HWrtorosoe MNOBTOPEHHUE.

KJ1acc
Cpoxk
Tema ypoka NpoBeIeHU

mwian  ¢akr
Baoansiii uHCTpyKTak.l locTOSTHHBIC MATHUTEI M MX B3aUMOJcCTBHE. Maruutanoe
moJic. BeKTop MarHuTHOM HHAYKIHH. JIMHUM MarHUTHONH WHAYKIIHH.

MarnuTHOe 1noJie NpoBOAHHKA ¢ TokoM. OnbiT Dpcrena. Bzaumoielictrre
MPOBOJIHUKOB C TOKOM.

Jlaboparopuas padbotaNel «l3ydueHrHe MarHUTHOTO OIS KATYIIKH C TOKOM.
JlelicTBHEe MarHUTHOTO TOJI HA MPOBOJIHUK ¢ TOKOM. Cuiia Amniepa. JlabopartopHas
pabora Ne2 «Mccnenopanue 1eiMCTBUS MOCTOSHHOTO MarHWTa HA PAMKY C TOKOMY.
JleiicTBIe MAarHUTHOTO TOJIS HAa IBHKYIIYIOCS 3apsbKeHHYI0 yacTuny. Cuna Jlopenna.
Pabota cuet JlopeHna.

CraproBasi JMAarHOCTHKA.

AHanu3 cTapTOBOH AMATHOCTUKH. DleKTpoMaruuTHas HHAykus. [loTok BekTopa

MarHuTHO# uHAYKIHH. DJIC HHAYKIIHA. 3aK0H YJICKTPOMAarHUTHOH WHIYKITHH
®apaes.
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32

Jlabopartopuas pabota Ne3 «lccnenoBanue SBICHUS dJICKTPOMATHUTHON HHTYKIIUIY.

NunykruBHOCTD. SIBNeHue camounaykuuu. DJIC caMouHIyKIuu. DHeprus
MAarHUTHOTO TOJISE KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE MOJIe

Texnuueckue yCTpOﬁCTBa H UX IPUMCHCHHC! ITOCTOAHHEBIC MArHUTELIL,
JICKTPOMArdMThI, 2JICKTPOABHUIATCIIb, YCKOPHTCIHM 3JICMCHTAPHLIX YaCTHII,
HHAYKHWUOHHAA Ie4b

O6o6maronmit ypok «MaruutHoe rose. IeKTPOMarHuTHasE HHIYKLUS.
Kontponnnaas padora Nel «MaruutHoe mose. DIeKTpOMarHUTHAS HHAYKITHS.

AHanu3 KoHTpoJibHOU padoThl Nel. CBOOOHBIE MEXaHHUYECKHE KOJIeOaHH .
lNapmonunueckue konedanus. YpaBHeHHe rapMoHudeckux kosnebanwuit. [Ipespaienue
JHEPIUu.

Jlaboparopuas pabota Ned «lccmenoBanre 3aBHCUMOCTH IEPHO/Ia MATbIX KoneOaHuH
rpy3a Ha HUTU OT JUIMHBI HUTHU U MacCHI TPy3ay.

KonebarenbHbiit koHTYp. CBOOOIHBIE STIEKTPOMArHUTHBIE KONEOaHHUS B UIE€ATBHOM
KoJebaTebHOM KOHTYpEe. AHAIOTHS MEK/y MEXaHHYECKUMHU U 3JIEKTPOMAr HUTHBEIMH
KoJeDaHUAMH.

®opmyna Tomcona. 3aK0H coXpaHEHUS SHEPIUH B HAcaIbHOM KoleOaTeIbHOM
KOHTYpE.

Hpe,I[CTaBJIeHI/Ie 0 3aTyXalouiux KoneOaHuax. BBIHy)KI[CHHBIe MCXaHHYCCKHEC
konebanus. Pezonanc. BBIHy}I{,E[eHHBIe DJICKTPOMAarHuTHLIC KoIeOaHHs.

[Tepemennsrit Tok. CHHYCOMAAMBHEIN TepeMeHHBII TOK. MOIIIHOCTE IEPEeMEHHOTO
TOKa. AMIITUTYAHOE U ACHCTBYIONICE 3HAUCHUE CHIIBI TOKA M HAIIPSIKCHHS.

Tpanchopmarop. ITpouszBoacTBo, nepeaada v noTpediIeHne AEKTPUUECKOH IHEPTHH.

YCTPOﬁCTBO H MPAaKTHYCCKOC IIPUMCHCHHUC DJICKTPHUYCCKOI'0O 3BOHKA, I'CHEpATOpPa
NEPEMEHHOIO TOKA, JTHHUH SJICKTponepe/ay.

JKOJIOTHYECKHE PHCKH IIPH MPON3BOACTBE MEeKTpodHeprun. Kynstypa
HCIIONIE30BAHHUS YIEKTPOIHEPTHH B TIOBCETHEBHOM KHU3HH.

Mexannueckre BOJIHEL, yeIoBHS pacnpocTpanenus. [lepuoa. Ckopoctsb
pacrpocTpaHeHHs U JIMHA BOJHEL. [lonepednsie 1 Mpoa0ILHBIC BOTHEL

3Byk. Ckopoctb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

SJIGKTI)OMEIIHI/ITHBIC BOJIHBI, HX CBOMCTBa U CKOPOCTD. IIxana DJICKTPOMAariuTHBIX

BOJIH.
[Tpunune! paguoCBs3u U TeeBUACHNA. Pa3BuTHE cpeicTB cBs3u. Pannonokanus.
KonTponbHas padora Ne2 «KonebaHust 1 BOJHBD.

Ananu3 koHTposibHOU paboTel Ne2. [TpsimoninHelHOe pacnpoCTpaHEeHHE CBETA B
OJIHOpOAHOM cpenie. ToueuHblil ncTOYHUK cBeTa. JIyu cBera.

Otpaxenue cBeTa. 3aKOHBI oTpaxeHus csera. [locTpoeHne n300paskeHUi B TIOCKOM
3epKarne.

IIpenomnenue ceera. [lonHoe BHyTpeHHee oTpaxeHue. [IpeenbHbli yroa noJHoro
BHYTPEHHETO OTPAKCHHUA.

Jlabopartopuas padota Ne5 «I3mepenue mokasaTelns MPEIOMICHHS CTEKIay.

Jlun3sl. Tloctpoenune nzobpaxenuii B tuH3e. DopMyna TOHKOM JIMH3bL. Y BETUYEHUE
JIMH3BI.

Jucnepcus ceeta. CrnoxkHelit coctaB Oenoro ceera. Lset. Jlabopatopuas pabota Neb
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«Habmonenue 1uciepcHy cBeTay.

Hnurepdepennus cpera. udpakims ceera. JudpakimonHas pemeérka.
[TonepeunocTs cBeTOBEIX BOH. [lonsdpu3anus csera.

OnTHueckue npuOOPsI U YCTPOHCTBA M YCIOBHS X 0€3011aCHOTO IPUMEHEHHUS .

rpaHHI.IBI MNMPpUMCHHUMOCTH KJIAaCCHUECKOM MEXaHHKH. HOCTy.TIEiTLI cnenyuaIbHoN
TCOPHH OTHOCHTCIIBHOCTH.

OTHOCHTENILHOCTE OJTHOBPEMEHHOCTH. BaMe):[HeHI/Ie BpPpEMEHH H COKpPAllICHHE JJIMHBI.

9Hepr1/1;1 H UMIIYIILC peHﬂTHBHCTCKOﬁ HJaCTHIBI. CBS3b Macchl ¢ BHCpFHeﬁ H
HUMITYJIbCOM. QHGPFI/IH ITOKOA.

KonTponbHas padora Ne3 «Ontuka. OCHOBBI ClIELIHAILHOH TEOPUH
OTHOCHTEIIBHOCTHY.

AHanu3 KOHTpoIbHOH padboTsl Ne3. ®oTtonsl. @opmyina [1nanka. DHEprus U UMIYILC
¢doToHa.

OtxkpsiTHE M HceneoBaHue hoTodddexra. Onbitel A. I'. Cronerora.

3akonsl ¢pororddekra. Ypapuenue Ditnmreiina 1 Gotorddexra. «Kpacnas
rparuna» hortodddekra.

Jasnenne ceeta. OnwiTel I1. H. JIebenesa. Xumuueckoe JeiicTBUE CBETA.

Texuuueckue ycTpoiCTBa U MPAKTUUYSCKOE TPUMEHEHHE: (DOTOIIEMEHT, (POTOAATUHK,
conHeyHas Oarapesi, CBeTOAHO.

Pemenne 3jajgayq 1o TeMe «IneMeHTbl KBAHTOBOH OITHKH.

Mopnens atoma Tomcona. OneiTel Pesepdopna mo paccessHUIO 0-9acTHII.
[Inanerapuas Moaenb aToma.

IToctynater bopa.

W3nyuenne u nornomieHue GOTOHOB MPH MEPEXOAE aTOMa C OTHOTO YPOBHS SHEPTHH
Ha ApYyroi. BUABI CIEKTPOB.

BouiHoBBI€ cBoOlicTBa yacTull. Bonuel ae bpoitnsa. KopnyckyaspHO-BOJIHOBOMH
Jayanu3M. CIOHTAHHOE U BBIHYXK/ICHHOE M3JIYyYEeHHE.

OTxpeiTHE panroakTHBHOCTH. ONBITH Pesepdopaa mo onpeneneHuo cocraBa
PaaNOaKTHBHOTO H3ITYUICHHUS.

CroiicTBa B.HB(I)&—, 6BT21-, raMma-u3jay4CHHU. Bmusgune PaaiHOAKTHBHOCTH H4 KHBBIC
OpTraHHU3MBI.

OTkpeITHE IPOTOHA U HEeHTpoHA. M30Tonbl. Anb(a-pacnan. INeKTPOHHBINH U
MMO3UTPOHHEIH OeTa-pacna. ['amma-u3nydeHue.

DHeprus CBA3M HYKJIOHOB B sijipe. SliepHele peakuuu. SepHsiii peaktop. [Ipobiemsl,
MEPCIEKTHBBI, IKOJTOTHYECKHE aCIEKThI SJ€PHOH JHEPIeTHKH.

JneMeHTapHbIE YacTUIBL. OTKPBITHE MO3UTPOHA. MeToabl HAOIIOACHHS U
pPETHUCTpALIMK dJIeMEHTapHEIX YacTull. Kpyrnenii cron «DyHaaMeHTanbHbIe
B3anMoJeHCTBISA. EquHCTBO (hU3HUECKOI KapTUHBI MHPAY.

[ToBTpeHue « MaruuTHoe 1oje. DIeKTPOMAarHUTHAs MHIYKIHS».
[ToBTopenue « OnTuka. OCHOBBI CIICITHANILHON TEOPHUH OTHOCHTEIEHOCTH.
[ToeTopenue « KpantoBas husukay.

Htorosas konTponsHas pabota 3a kypc 11 kmacca

AHnanu3 utoroBoii padotsl. Buj 38€31H0r0 Heba. Co3Be3aus, sipKue 3BE3/1bl,
IUIAHETHI, HX BUAUMOE fBMKeHHe. ConHeYyHas cucTeMa.
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Comnnre. ConmHeuHas akTUBHOCTB. McTrounuk sHeprun CostHIIA U 3BE3 .

3BE3/1bI, MX OCHOBHBIE XaPAKTEPUCTHKH. 3BE3/IbI TTIABHOH MOCIIE10BATEIILHOCTH.
Buyrpennee crpoenue 38€3)1. COBpeMeHHBIE NIPEJICTABIIEHUS O TPOUCXOXKIEHUU U
sposronuy ColHIA U 3BE3/.

Mneunsrii [1yte — nama ['anaktuka. [lonoskenne u nemwkenue Comnuia B ["amakTuke.
lanaktuku. YEpHbIe ABIPHI B SpaxX rajlakTHK.

Bceenennas. Paz6eranue ranaktuk. Teopust bonbiioro B3peia. PenukroBoe
uznydeHue. MerarainakTuka.

Hepermennasie mpo0dIeMbl aCTPOHOMHH.

O6o0maronnii ypok. Posib Gu3MKu 1 aCTPOHOMUM B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIUATBbHON U ATHYECKOH cdepax JIesTeTbHOCTH YelI0OBeKa.
Ob6obmarontuit ypok. Porb 1 MecTo GH3UKN U aCTPOHOMHH B COBPEMEHHO Hay4HOI
KapTHHE MUpA.

O6o0maronnii ypok. Ponb duzuueckoii reopun B GopMUPOBAHUN NIPEICTABICHHUH O

(u3nyecKoil kKapTHHE MHpa.

Ob6obmarontuit ypok. Mecto dhu3nueckoit KapTHHBI MHpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPHPOJIC.



YYEBHO-METO/JHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITIPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J11 YYEHHUKA

1.YVueonuk ¢pusuxu 10 kiace (kaaccnyeckuii kype) I'.SI.Makumes, b.b.byxosues, H.H.Corckuii —
Mockga «IIpocBemenue» 2023r.
2. Yuebonuk ¢pu3zuku 11 kaace (knaccuueckuii kype) I'.Sl.Msakumes, b.b.byxosues, B.M.Yapyruu —

MockBa «IIpocBemenue» 2014r.



KoHTpobLHO — H3MepHTEIbHbIE MATEePHAIDI

KonTponpHo — n3MepHTeIbHBIC MaTepPHAaNIbl, HAIIPABICHHBIC HA U3yYCHHE YPOBHS:

. 3HAHMI OCHOB (PM3MKH (MOHOJIOTHYECKHH OTBET, IKCIPECC — ONpoc, (PpOHTAIBHBIH OMpoC,
TECTOBBIH ONMpPOC, HANMCAaHUE W 3allUTa COOONICHHs 10 3aJaHHOM TeMe, OOBSCHEHHE HKCIEPHMEHTa,
(bu3UYeCKHid TUKTAHT)

. NpHoOpeTeHHBIX HABBLIKOB CAMOCTOSTCIBLHONH M IPAaKTHUECKOH NEATeNbHOCTH ydammxcs (B
X0 BRITOIHEHHS 1a00paTOPHBIX paboT U pelIeHus 3a1aq)

- . NAmRTLLY, CROCLR, JMMEMOCTM L TRODULCY I Y, CHOcoBRacTall, JIITeNeC K M2 e g 1o (MK i .

10 knace

KonrTpoubhnas padora Nel «Kunemaruka. /Innamuka. 3aKoHbI COXpaAaHEHUS B MEXaHHUKe»
Bapuanr 1

akux eguHuax CH u3Mepsercs THHEHHAST CKOPOCTh?

b B I
H H/m m/c?
KaKoii JopMyJie PACCUUTBIBAIOT CHIIY TPEHHSA?
b B T
= -jima Fmp = -ng Fmp = _“g Fmp = -um

AYKHUTC, YTO MBI OILNTAYUBacM, IIPOCXAB B TAKCH:

b

B

I

YTh

3a nepemeneHne

3a CKOpOCTh

3a BpEMSA JTBUKEHUA

DKUTE, KAaKOH rpaduk oTBEYaeT NpsMOIMHEHHOMY PABHOMEPHOMY JIBUIKEHHUIO:

A B B [ r I

Ja KaK (pH3UYeCKas BEIHUYHHA XapaKTEPU3YETC. ..
HaIpPaBJICHUEM U TOYKOIO IIPHUIIOKCHUS;
MOJYJIEM U TOYKOIO MPUJIOKCHHS;
HaIpaBJICHUEM U MOIYJIEM;
HAMPaBJICHUEM, MOJTYJIEM U TOYKOK MTPHIIOKESHHUSI.
1MW JISHCTBHE HA TEJIO BCEX CHII KOMIIEHCUPYETCS, TO CKOPOCTh Tela. ..
YMEHBIIAETCH;

paBHa HYIIIO;
YBEIIUUHBACTCA;
MOCTOSHHA 110 MOJYIIIO.
TAHOBUTH COOTBETCTBUE MEKIY (DM3NUCCKOI BETHUMHOIO H CIHHUIICH H3MEPCHHS:
KOPEHHE; 1. m/c;
EMS; 2. M;

2

"
¥



B. nepemenienue; 3. m/c%;
I'. ckopocTs; 4. ¢;
5. ob/c.
8. IToe3n HaYa TOPMO3HTE, HMes CKOPOCTh 4,5 KM/dac 1 yekopenwue 0,25 m/c?.
Haiinure TOpMO3HOI TTYTh.
9. K BepTuKanbHO MOJIBENIEHHON IPYKUHE 3aKPeNniIu rpy3 Maccoid 2T. HaliiuTe Ha CKOJIBKO, YITHHIIACH
MPYKHUHA, eCJIH €€ wkecTKocTh 2MH/M.
10. Onpenenure MOITHOCTB OIBEMHOTO KPaHa, KOTOPBIH MMOJIHUMAET TPY3 Maccoi 2T Ha BeicoTy 12Mm 3a 2
MHUHYTBI?

Bapuant Ne3.
1. B kakux eqununax CHU uzmepsercs cuia?
A b B T
M/c H H/m m/c?
2.I1o kakoit hopMyIie pacCUYUTBHIBAKOT BBICOTY, ¢ KOTOPOH ynano teno?
A b B r
] Z_ g2 ] U_09
h:tiiﬂ,Hﬂ ﬁ:u h:ﬁuwgr— S—]
2 g . 24

3. ¥VkaxuTe Ha3BaHUE BOO6p&H(&€MOfI JIHHHH, B KOTOpOfI ITOCJICA0BATCIBHO MOOBIBAJIO TEJIOBO BpEM:A CBOCTO
JABHKCHHA:

A b B I

MNEPCMCIOICHHC TPaCKTOPHA IyThb MaTCpHajibHasdA TOYKa

4 . TTosib3yschk rpa)uKOM, OINPE/ICIIUTE PACCTOSHUE MEXKTY TEIaMH

yepe3 3 ¢
A b B T nocleHa4dana
20m 80M 40Mm 60M JBUKEHHS

5. Bec Tena - a70. ..

A. ...cHna, C KOTOPOH TEIIO0 MPUTATHBAET 3EMITIO;

b. ...cuna, ¢ KOTOpOH TENO ACHCTBYET HA OMOPY;

B. ...cuna, ¢ KOTOpoil TEI0 ACHCTBYET HA TIOJBEC;

I'. ...cuna, ¢ KOTOpPO# TENo BCIEICTBUE 3€MHOTO TATOTEHHS JICMCTBYET HA OTIOPY MJIU NOJIBEC, HETOJBHKHO
OTHOCHTEJIBHO €r0.

6. Ecniu nipoekiust yCKOpeHUs JIBHKEHUSI TeJA dx U BEKTOP CKOPOCTH HAIPaBIIEHbI B OJIHY CTOPOHY, TO. ..
A. ... TEJIO OCTaHABIHBACTCS

b. ...CKOpOCTb IBHKCHUS YBEIUUHUBACTCS

B. ...ckopocTh yMEHBIIACTCA

I'. ...Teno aBMKETCA paBHOMEPHO

7. YCTaHOBHTBH COOTBETCTBHE MEXK/ly HA3BAHUEM JICCATUYHOM IPUCTABKH H €€

OTHOUIEHHEM K OCHOBHOM €JIMHHLIE:

A. MHKDO; 1.10°%
b. xumno; 2.1073;
B. mera; 3.10°%;
I'. Munu; 4. 10°
5.10%.

8. C Kakoii BBICOTBI YNAI0 A/1p0, €CIIH BpeMs MaJIeHUS cocTaBiser 4¢?
9. Ha kakoM pacCTOSIHUM CHJIa TPABUTALIMOHHOTO MPUTSHKEHUS JBYX TEJl MacCAMHM



no 1000t kaxxnoe Oyaer pagaa 10MH?

10. Haitnure ckopocTh U BBUIETA ITyJTH M3 MPYKHUHHOTO TTHUCTONETa Maccoid M | mpu BEICTpene

BEPTUKAJILHO BBEPX HA BBICOTY h , €CJIH JKECTKOCTD IIPYKHUHBI paBHA k , d CKATHC Ax ?

Bapuanr 2

1. B kakux eqununax CH usmepsiercs pabora?
A b B r
m/c? H JIx-M Jx

2. o xakoil popmyne onpenesitoT KOHEYHYI0 CKOPOCTh IPH CBOOOHOM MaJeHuH Tena?

A

b

B

I

v=0 +at

¥=0 +gt

x=x +gt

S=ux +gt

3. MoskeT i OBITH MOJYITb BEKTOpA MepeMelieHus TOUku: 1). MeHbInM 3a npoiiAeHHbI yTh; 2). PaBHbIM
poiIeHHOMY TTyTH?

| A

| B

|T

60 1
518 ] t !
40
30
20
10

| 1,2 -na

| 1-na, 2-uer

| I-ner, 2-1a

| 12 -uer |

b

B

I

80M

40Mm

60M

{

il

Puc. 1

4
|

3

AE

4 5

5. Bec Tenma mo cBoeMy MPOHCXO0KICHUIO OTHOCHTCS K:
A. DnexktpomarHuTHEIM cuna b. Cunam ynpyroctu

B. Cunam tpenus I'. CuinaM taroreHus
6. BekTop yCKOpEeHHUs MPH JBHIKSHUH TeJIa 110 KPYT'Y ¢ MOCTOSIHHOM 110 MOJIYJIH CKOPOCTBI) HAIpPaBIIEH.
A. Ot uenTpa kpyra
b. K neutpy kpyra
B. [IpoTHB HampaBIeHUs BEKTOpa CKOPOCTH
I". Ilo HampaBneHNIO BEKTOPA CKOPOCTH

7. YCTaHOBHUTEH COOTBETCTBHE MCIKIY Ha3BaHHCM JeCATHUHOM IMPUCTAaBKH H €C

OTHOIIIEHHEM K OCHOBHOH CAHMHHIIC:

A. MUKpO;
b. knno;
B. mera;
I'. Mum;

1.10°%:
2. 103
3. 10°;
4. 105
5.10%.

4 . TTosb3ysck rpagukoM (puc.l), orpeenure pacCTOssHUE MEXKY TelaMH yepes 3

IE

-

| )/ A
- | 20Mm

C IIOCJIC Ha4dalla
JBHKCHHA:

8. ABTOMOOWIb HaYall TOPMO3HTE, HMes CKOPOCTh 36 KM/4ac M yckopenueM 25m/c?. Onpenenute
TOPMO3HOM MYTh.
9. Kakas cuna jielictByet Ha Tesio maccoro 200r, eclii ypaBHEHHE CKOPOCTH UMeeT BHJI x=5+3t.

10. PaccunTaiiTe MONIHOCTE MaNTMHBIL, ecliv 3a 0,5MUH. rpy3 niepeMecTuics Ha pacctosHue 20M, IpH 3TOM
OBUTO MpUITOKEeHO cHTy 3KH.

Bapuaunrt Ned

1. B kakux enqununax CH uzmepsiercs Bec Tena?
A b B r
m/c? H Jhx-Mm Tk

2. o xakoil popmyne onpenenstoT NOTEHIHATLHYIO JHEPTHIO Tena?

| A

| B

| B

I |




E:m; E__g_mzh E=mgh E=-

3. Temo JBUTACTCA ¢ YCKOPCHHUCM, KOTOPOC paBHO HYIIIO. yKa)KHTe, KaKo€ 3TO JBHKCHHC!

A b B I
PagHOMepHOE PaBHOyCKOpEeHHOE - CpobojiHoe | PaBHOMepHOe
MPSAMOJIMHEHHOE MPSMOJIMHEHHOE ITaJicHue JBIDKCHHE 10 KPYTY

4.Yxkaxute, Kakoi rpauk oTBeYaeT MPAMOIHHEHHOMY PaBHOYCKOPEHHOMY IBHKCHHIO!
5. MarepuanbHas TOUKa - 3TO...
..TeJ0, KOTOpOE YCIOBHO OepeTcs 3a HeMOABHKHOE;
... T€J0, KOTOPOE JABHIKETCS C MOCTOSHHON CKOPOCTBIO;
...TeJ10, pa3MepaMHu KOTOPOIro MOKHO MpeHeOpeyb B YCIOBUAX JAHHOMH 3a/1a4H;
...T€J0, KOTOPO€ HAXOAUThCA B IPAaHUIAX BHJIMMOCTH;
Kakast u3 nepeq4ucieHHbIX (U3NYECKHX BEJIMUMH €CTh BEKTOPHOM:
ckopocTh b. koopaunara B. mpoiinenHbli myTh . Bpems
7. YCTaHOBUTH COOTBETCTBHE MEXKIY (PM3HUCCKHMHU MOHATHIMH U HX ONpeIcICHUIMHU:
A. Teno oTcuera; 1. B3aHMHBIC H3MECHEHHS TIOJIOKCHHS TEJI UM YacTeH CO BPEMEHEM;
b. Tpaekropus; 2. cucteMa KOOpJAMHAT, TeJI0 OTCYETa, YaChl;
B. cucrema orcuera; 3. HanpaBJIeHHBIH OTPE30K, KOTOPBIH COEAMHAET HAYAIbHOE
MOJIOKEHUE TEJIa C KOHEYHBIM;
I'. MexaHHYECKOE IBUKCHHE. 4. BooOpakaeMasi TMHMS, B KK J0H TOUKE KOTOPOi
II0CTICIOBATEILHO TOOBIBAIO TEJIO BO BPEMS CBOCTO IBHKCHHUS;
5.mo00e Tenno, OTHOCUTEIBHO KOTOPOTro (HKCHPYETCs
U3MCHCHHUE IIOJIOKCHHS IPYTUX Tell
8. CropocTb aBTOMOOMIIA yBenuuuiIach ot 12 m/c 10 72 km/gac 3a 20c. C kakum
YCKOPEHHEM JIBUTaeTCs ABTOMOOUIIB?
9. Tpex MOTOpHBIH caMolieT uMmeeT Maccy 121. Onpenenure cuny TATH ABUTATEIIA,
€eCJIH YCKOpEHHE caMoJieTa BO BpeMs B3neTa 4m/c’.
10. bBykcupusrii katep maccoit 5001, KOTOPBIH ABHTaeTCs CO CKOPOCTBIO SM/C,
CTaJIKUBACTCS C HEMOABHKHOI JILANHON M IBUTAET €¢ BIepeau cedd co
CKOpOCThIO 4M/c. Orpesienure Maccy JibJIUHbL.

>

b.
B.
I.
6.
A.

Koutpoasnas patora Ne2 «MoJekyasipuas ¢pusuka. TepMoauHaMHuKay»

1 Bapuaurt

1. I'a3 B komuaectee 1000 moneit mpu gaBnenuu 1 MIla umeer temnepatypy 100° C. Halitu 00beMm rasa.

2. Ilpu kaxoil Temneparype cpe/Hssi KHHETHYECKask YHEPTHs MOCTYNATEIbHOTO JIBMDKEHHUS MOJIEKYIT rasza
paBHa 12,42-10-21 JTx.

3.Uemy paBHa BHYTPEHHSA SHEPTHs 5 MO OJJHOATOMHOTO ra3a mpu Temmnepatype 27° C?

4. I'azy nepenano komudecTBo Ter1oTel 300 JIk, ero BHyTpeHHs dHEprus yBenudmiachk Ha 200 k. Yemy,
paBHa paboTa, coBepIilIeHHas ra3om?

5. TernyioBOM JIBUraTellb MOJYYaEeT OT Harpesarens sHepruto, papuywo 1000 JIx, 1 oTnaet X0n0/IHILHUKY
sHepruro 800 Jx. Yemy papen KIIJI reriororo neurarens?

2 BapuaHT

1. PaccumuTaiiTe TemMmeparypy, Ipyu KOTOPOM HaXOIATCA 2,5 MOIb rasa, 3aHUMAIomero oobseM 1,66 nu
HaxoJIAmerocs oI japnenuem 2,5 MIla.

2. Ilpu Temnieparype 27°C naBneHue rasza B 3akpbiTom cocyze 75 klla. Kakum Oyner nasneHun npu
temneparype -13°C?

3. KakoBa BHyTpeHHss dHeprus aprona Maccoit 200 r npu temnepatype 17°C? (monspHas macca aprona 40
/MOJIb)

4. OnpeenuTh BHYTPEHHIOK JHEPTHIO OJIHOATOMHOTO MJICAJIbHOTO T'a3a €CJIM OH MOIYYHII KOJIMYECTBO
terwtoTel 1000 [ u coepiin mpu 3ToM padoty 400 JIx.



5. TeruioBo# ABUTATEINb 32 IUKJ TIOJIyYaeT OT Harpesaress YHepruto, pasuyto 1000 Ik, u otnaer
xomomunbHUKY dHepruto 700 k. Yemy pasen KII/] TeroBoro npuratens?

3 BapuanT

1. B 6amione o6bemom 100 1 HaxoauTes 2 T kucnopojaa npu temneparype 47°C. KakoBo /1aBrieHue rasa B
Oayone? (MonsipHas Macca Kucinopojaa 32 r/mMonb)

2. OnpenenuTh CpeIHION KHHETHUECKYIO DQHEPTHIO MOCTYIATeILHOTO ABIKEHHS MOJIeKy:1 raza npu 17°C.
3. KakoBa BHyTpeHHss dHeprus 10 MoIb 0JHOATOMHOTO HACaTLHOTO raza mpu 127°C?

4. Tlpu coobiennu ra3zy konuuectsa ternaoTsl 6M/Jk oH pacimpuiics u coBepiii padoty 2 Mx.
Haiiure n3MeHeHUH BHYTPEHHEH YHEPryuu ra3a. YBeIHIWIachk OHA WU YMEHBIITHIACK?

5. Uemy paBeH MakcuMaibHbIi KII/[ naealbHOroO TEMIOBOIO IBUIATENS, €CIIM TEMIIepaTypa HarpeBaTess
paBHa 455°C, a xonomunsHuka — 273 °C?

4 BapuaHT

1. Haiijiure 0o6bem Bojtopoaa maccoii | kr npu temneparype 27°C u nasnenun 100 klla. (monsipHas macca
BOJI0pO/a 2 T/MOJIB)

2. BoruncnuTe U3MEHEHHE BHYTPEHHEH SHEPTUH BOIOPOAA, HAXOAAIIET0Cs B 3aKPBITOM COCYAE, TIPH €ro
Harpesanuu Ha 10°C. Macca Bomoposa 2 Kr, MOJISIpHAsI Macca Boopozaa 2 I/MOJb.

3. T'azy nepenano konuuectBo tenaotsl 300 Ik, v npu 3Tom oH corepuiui padory 100 k. YHemy paBHO
W3MEHEHHEe BHYTPEHHEH sHepruu rasza?

4. B xanmuwisapHO# TpyOke pagrycom 0,55 MM *KHUIKOCTH TOIHAIACE HA BEICOTY 11 MMm. Halitu

K02 (PUITHEHT MOBEPXHOCTHOTO HATSKEHHS KUAKOCTH. [ImoTHOCTE )uakocTr 800 Kr/m3.

5. TennoBoii qeuratens copepiaet 3a uki padory 100 k. Kakoe KOTU4ecTBO TEIUIOTHI MOIYYEHO NMPU
sToM ot Harpesarens, eciu KI1J] aeurarens 20%?

5 Bapuant

1. KakoBa TemmniepaTypa raza npu nasienun 100 klla u kornenTpamuu Mmoaekyn 1025 m-37

2. Ompenenute KOHIEHTPAIIHIO MOJIGKYII Ta3a, Haxondnierocs nmox napnenueM 200 xlla mpu Temnepartype
300 K.

3. Kak 1 Ha CKOJIBKO M3MEHHIIACh BHYTPEHHSISI SJHEPTHUs T'a3a, eCIIH P ero afuadaTHOM CXKaTHHU HaJl HUM
OnL1a coepireHa padora 200 JIx?

4. I'azy nepenano komudectBo Ter1oTel 100 Ik, ero BHyTpeHHSs dHEprUus yBenudmiachk Ha 50 [[x. Uemy,
paBHa paboTa, coBepieHHas ra3omM?

5. Makcumanbnsbiii KITJ] uneansHoro terosoro aeuratens pased 20%. Haiinqure temneparypy
HarpeBaTelis, €ClIM TeMIepaTypa XonoamisHuka 27°C.

6 BapuaHT

1.KakoBa mMacca Kucinopo/ia, cojepxkaiierocs B daone odsemom 50 11 npu temreparype 27°C u 1apneHuun
2 MIla? (monsipHast Mmacca kuciopoja 32 r/Moib)

2. KepocHH TTOHSAICS 10 KaMWLIApHOH TpyOke Ha 15 MMm. Onpeaenuts paguyc TpyokH, ecnn kodpduirent
MMOBEPXHOCTHOTO HATsKeHUs paBeH 24 MH/M, a tumotHOCTE — 800 KI/™M3 .

3. YUeMy paBHAa BHYTPEHHSS DJHEPTHs BCEX MOJICKYJ OJJHOATOMHOTO HI€aIbHOT0 ra3a, uMeromero oonem 10
M3, npu nasnenuun 500 xl1a?

4. Tlpu aymabaTHOM paciMpeHun ra3 copepiui padory 2 M/Ix. UeMy paBHO U3MeHEHHE BHYTPEHHEH
SHEepruu raza? YBeIMYNIach OHA WU YMEHBIIHIACH?

5. Onpeaenmute KI1/] umeanbHOTo TEMIOBOTO ABUTATENS, €CH TeMiieparypa HarpeBarens 400 K, a
xonoauneHuKa — 300 K.

7 BapuaHT

1.PaccunTaiite TemmepaTypy, IpH KOTOPOil cpeaHss KHHETHUECKAs YHEPT Ul IIOCTYIATEILHOTO ABIKCHHS
Mostekyn paBHa 10,35-10-21 [Tx.

2. IIpu Temmiepatype 260 K naBnenue rasza B 3akpeiTom cocyae 65 klla. Kakoit Oymet Temmneparypa mpu
nasieHud 75 klla?

3.BrraucnuTe u3MeHeHHe BHYTPEHHEH SHEPTHH BOI0PO/Ia, HAXO/ISAIIETOCH B 3aKPBITOM COCY/IE, IPH ero
Harpesanuu Ha 10°C. Macca Bomoposa 2 Kr, MOJISIpHAsI Macca Boopozaa 2 I/MOJb.



4. B xanunsipHo# TpyOke paauycom 0,55 MM kuAKOCTh NMOJIHsAIACk HA BeicoTy |1 mM. Halitu
K02 (PUITHEHT MOBEPXHOCTHOTO HATSKEHHS KUAKOCTH. [ImoTHOCTE )uakocTr 800 Kr/m3.
5. TernoBo# aBUTATENE coBepIIacT 3a Uk padoty 100 k. Kakoe KOMHYIECTBO TEILIOTHI IPH 3TOM
nony4yeHo ot Harpesarens, ecnu KITJI xipurarens 20%?
8 Bapuant
1. Kakoit o0seM 3aHEMacT 1 Kr kucimopona npu temrepatype 273 K u manenun 800 xlla. (MomspHas macca
KHCJIOpoa 32 1/MoIb)
2. ITpu M30XOpPHOM HArpeBaHWHU MJICAIBHOTO Tra3a, B3aToro npu temieparype 320 K, ero naBneHue
yBenuumiiock ot 140 kIla 1o 210 kITa. Kak npu 3Trom u3MeHuiace remneparypa raza?
3. KakoBa BHyTpeHHss dHepris 20 MOIb OJHOATOMHOTO HaeaasHoro raza npu 17°C?
4. I'azy nepenano konuuecTBo TernaoTel 500 Ik, u mpu 5ToM oH coBepmua padoty 1000 [Ix. Yemy paBHO
M3MEHEHHE BHYTPEHHEH sHepruu raza?
5. KIIJI rennoBoro apurarens paBeH 15%. Kakoe kKonum4ecTBO TEIIOTH NEPE/IaHO OT HArpeBaTes
pabouemy Tely 3a Bpemsi, B TeYeHHE KOTOPOro coBepiiena padora 150 JIx?
11 kaacc.
KonTpoubsHas pabora Nel «MarauTHoe noJje. JJ1eKTPOMATHUTHAA HHAYKIHA»
Bapuant 1
1. YUeM oObsicHsAeTCS B3aUMOACHCTBUE IBYX Mapa/UIeIbHBIX IPOBOIHUKOB € IIOCTOSHHBLIM TOKOM?
l. B3auMMOJIEHCTBHE DIEKTPUYECKUX 3aPA/I0B;
2. JeHCTBHE DIIEKTPHYECKOIO MOJIsi OJIHOTO MPOBOJIHUKA C TOKOM Ha TOK B JIPYTOM IPOBOJIHUKE;
3. felcTBHE MAarHUTHOTO T1OJISE OJIHOI'O TPOBOJAHHUKA HA TOK B JIPYI'OM ITPOBOAHHKE.
2. Ha kakyIo yacTHIly AeHCTBYeT MarHUTHOE nose?
l)Ha OBHKYILYIOCS 3apsHKCHHYIO; 2) Ha IBHKYIIYIOCS He3apsuKEHHYIO;
3)Ha MOKOSIIYIOCS 3apsbKEeHHYI0; 4) Ha MOKOSIIYIOCS He3apsHKeHHYIO.

3. Ha kakoM U3 pHCYHKOB IIPaBHJILHO IIOKa3aHO A B B g
HAIPAaBJIEHHUE UHJIYKIIMH MATHUTHOTO T10J1, _
I B I I
CO3/1aHHOTO NPSAMBIM IPOBOJHHKOM C TOKOM. I I I -
I. A;2)b;3)B.

@l

4. TpssMonuHEHHBII MPOBOAHKUK JUIMHON 20 CM HAXOJUTCSA B OHOPOJAHOM MAarHUTHOM TOJIE ¢ UHAYKITHEH 5
Tn u pacrionosken noj yriom 30° k BekTopy MarauTHOI MHAyKIuK. Uemy paBHa cuia, JeicTByOIas Ha
IIPOBOJHUK CO CTOPOHBI MAIHUTHOIO IOJIs, €CJIM CHJIA TOKA B IPOBOJHUKE 2 A?

I. 1,2H;2)0,6 H; 3) 2,4 H.

5. B MarHuTHOM 110JI€ HAXOIUTCS IIPOBOJIHHK C TOKOM. >

KakoBo HanpasieHue cHiibl AMIepa, IelCTBYIOIECH Ha r1

TIPOBOJTHHK? —>
I. ot Hac; 2) k HaM; 3) paBHa HYJIHO. > B

6.2JICKTpOMarHUTHASI HHIYKIIHAS — 3TO:
1. sBICHUE, XapaKTepU3YIOLIEE ICHCTBUE MATHUTHOTO TI0JIS HA IBMKYITUNCS 3aps;
2. sBIICHHE BOSHHKHOBEHHS B 3aMKHYTOM KOHTYPE MICKTPHICCKOTO TOKA IPH U3MEHEHUHA MarHHTHOTO
IMOTOKA;
3. sBIIEHHE, XapaKTePHU3YHIIee JIEHCTBHE MATHUTHOTO OISl HA MPOBOJHUK C TOKOM.
7.Ha kBapaTHy0 paMKy IJIOMIAJIbH 2 M’ B OJIHOPOJTHOM MarHUTHOM Tosie ¢ uHayknuen 2 Tin geiictByer
MaKCHMAaJIbHBIH BpalaroONIHii MOMEHT, paBHBIH 8H-M. ueMy paBHa cHIa TOKa B paMKe?
1. 1,2A;2)0,6 A;3)2A.
8. YcraHoBHTE COOTBETCTBHE MEKIY DH3NUCCKUMHBEIMYHHAMH U SIUHUIIAMH UX U3MEpPEHUS

BEJIMYMHBI EJIMHUIIBI U3MEPEHU S
A) | MHIYKTHBHOCTh 1) | Tecna (Tn)
B) | MarHuTHBIN TOTOK 2) | renpu (I'n)
B) | MHAYKIMS MarHUTHOTO TTOJIS 3) | Bebep (BO)
4) | BoasT (B)




9. Yactuiia Maccoii m, Hecyuiast 3apsijl , JBHIKETCS B OJIHOPOIHOM MArHUTHOM I10JIe C HHAYKIHeH Brio
OKPYKHOCTH pajinyca R co CKOpOCThiO v. UTO MpoH30HIeT ¢ pajinycoM OpOuTHI, IEPHOIOM O0palieH st 1
KHHETHUYCCKOH SHEPTUCH YaCTHIIBI TIPH YBEIIMUCHHH CKOPOCTH TBUKCHUS?

K xaxmoit Mo3HIMU TIEPBOTO CTOIOIA TOA0SPUTE COOTBETCTBYIONIYIO MO3HIHIO BTOPOTO U 3aITHIITUTE B
TaOIHUIYy BEIOpaHHBIC IU(PHI TOT COOTBETCTBYIOIIMMH OYKBaMHU

OU3NYECKHWE BEJIMYMHBI X N3MEHEHUA
A) | paauyc opObuTh 1) | yBeauumrcs
b) | nepuon obpamenus 2) | yMeHBIIUTCS
B) | xuHEeTHYECKAS YHEPTHUS 3) | HE UBMCHHTCS

10.B kaTymke, HHIYKTUBHOCTH KOoTOpoii paBHa 0,6 ['n, Boznukna 3/1C camounaykuuu, pasHas 30 B.
PaccuuraiiTe M3MEHEHHE CUITBI TOKA M SHEPTUH MarHUTHOTO TOJISI KATYIIKH, €CIH 3To npousonuio 3a 0,2 c.
Bapuawur 2
1. TToBOpPOT MarHUTHOM CTPENKH BOIM3M MPOBOJHHUKA C TOKOM O0BACHSAETCS TE€M, YTO Ha Hee JIEHCTBYeT:
l. MarHuTHOE Tolie, CO3/JaHHOe ABMKYIIIHMHUCS B MPOBOHUKE 3aPs/IaMH;
2. D2IeKTpHUYecKoe Moje, CO3TaHHOe 3apsaaaMy MPOBOIHHKA;
3. oaneKTpHUecKoe Moje, CO3JaHHOE ABIKYIIUMHUCS 3apsaaMu MPOBOTHUKA.
2. JIBIKYIIHICS ITEKTPUUSCKHH 3apsy] CO31acT:
1)ToNBKO PNEKTpUUECKOe MOJe; 2)KakK dTMEKTPUYSCKOE MoJIe, TAaK U MAaTHUTHOE TIOTIE;
3)TONBKO MAarHUTHOE TOJIE.
3. Ha xakoM u3 pUCYHKOB NPABHIILHO MMOKA3aHO * ; . g
HalnpaBlieHUEe WHIYKIIAH MATHUTHOTO TTOJIS, , ]” . )
CO3JaHHOTO TPSIMBIM IIPOBOIHUKOM C TOKOM. l I I i
1. A;2)b;3)B. B

4. [IpssMOMHHEHHBIN MPOBOAHUK JTHHOH 50 CM HAXOIUTCSA B OTHOPOIHOM MAarHUTHOM TIOJIE ¢ HHAYKITHEH 5
Tn 1 pacnoyiokKeH 1MoJ1 yriom 30° BEKTOPY MarHMTHOH MHAYKIUU. YeMy paBHa cuiia, JCHCTBYIOIAs HA

HpOBO)IHI/IK CO CTOpOHBI MAarHuTHOIO 110J1d1, €CJIM CHJId TOK4 B HpOBOI[HI/IKe 0,2 A(?
1. 025H;2)0,5H;3)1,5H.

5. B MaruuTHOM 110J1€ HAXOAUTCS MPOBOAHHUK C TOKOM. —

KakoBo nanpasnenue cmisl AMnepa, JeHCTBYIONICH Ha ra 11 e

MIPOBOIHUK? >
1. ot Hac; 2) k HaM; 3) paBHA HYIIIO. — *g

6. Cuna JlopeHma neHcTByeT
1. Ha He3apsKEHHYIO YaCTHIlY B MAaTHUTHOM IIOJIE;
2. Ha 3apsHKEHHYHO YACTHILY, MOKOSIIYKCSH B MATHUTHOM TIOJIE;
3. Ha 3apsHKEHHYHO YACTHILY, IBHXKYIIYIOCS BAOJbL JIMHUH MAarHUTHOW WHTYKITUH TIOJISL.
7.Ha kBapaTHy0 paMKy TUIOMIA/IbHO 2 M MpH CUJie TOKa B 4 A JIeCTByeT MAKCUMAIBHBIN BPAILAOIINHA
MOMEHT, paBHbIl 8H-M. KakoBa MHIYKIIMSI MArHUTHOTO TOJISl B UCCIIETyEMOM MPOCTPAHCTBE ?
1)1 Tm; 2) 2 T, 3) 3T
8. YcraHOBHTE COOTBETCTBHE MEKIY DH3NICCKUMHBEIIMYHHAMA H (POPMYIIAMH, IT0 KOTOPEIM 3TH BEITHYHHEI

OTIPEICIISIOTCS
BEJIMYMHBI OOPMYVJIbI
A) | Cuua, eiicTByo11as HAa TPOBO/IHHK C 1) | gVBsina
TOKOM CO CTOPOHBI MATHUTHOTO T10JIs
b) | DHeprus MarHUTHOTO TTOJIS 2) | BScoswo
B) | Cuna, neficTByromias Ha dIeKTPUIECKHIH 3) | IBLsina
3apsi, IBHKYIIIHHCS B MATHUTHOM TIOJIC.
4| @
2L

9. Yactuia Maccoit m, Hecymas 3apsj ¢, ABHKETCS B OIHOPOJHOM MarHUTHOM I0JIC ¢ HHAYKIHEH B 1o
OKPY/KHOCTH pagnyca Rco CKOpOCThIO v. YTO MPOH30HILT ¢ paanycoM OpOUTHI, IEpHOAOM OOpaIieHus 1
KWHETHYECKOH YHEPrUeil YacTHIIBI IPU YBEITHUSHHH 3apsi/ia YaCTHIIBI?

K kax10if mo3unmm neproro cToada modepuTe COOTBETCTBYIONIYIO MO3UIMIO BTOPOTO U 3aIUIIINTE B
TNy BEIOpaHHBIE IM(PHI 110]T COOTBETCTBYHOIIIMMH OYKBaAaMU



OU3NYECKHWE BEJIMUMHBI X U3MEHEHU A
A) | paauyc opOuTHI 1) | yBeauuutcs
b) | mepuon obpamieHmsa 2) | yMEHBITUTCS
B) | xuHEeTHYECKAS DPHEPTHUS 3) | HE UBMCHHUTCS

10.IToj1 KaKUM YTJIOM K CHIJIOBBIM JIWHUSIM MAarHATHOTO 1Ot ¢ HHyknumeit 0,5 T nomkeH JBUraThes
MeJTHBII TPoBOTHHK ceueHueM 0,85 mm? u conporupiernem 0,04 Om, uto6sl ipu ckopocTH 0,5 M/c Ha ero
koHuax Boz0yxaanace IJ1C unaykuuu, pasHas 0,35 B? (yaensHoe conporusnenue meau p= 0,017
Om-MM?/M)
Bapuant 3
1. MarauuTHsIe 11071 CO3AAa0TCA:
l. Kax HEeMOJBMKHBIMHM, TaK U ABHKYIIMMHCS DJICKTPUICCKUMH 3apsiIaMH;
2. HENOJBWXXHBIMH JJIEKTPHYECKHUMH 3apsi/IaMH;
3. JBHOKYIIUMHCS JIEKTPHYECKUMH 3apsiIaMHu.
2. MarHuTHOE T0JIe OKa3bIBAET BO3/ICHCTRHE:
l. TOIBKO Ha MOKOSIIUECS MIEKTPHUCCKUC 3apsab;
2. TOIBKO Ha ABHKYIIHECS DIICKTPUUYCCKHE 3apsIbl;
3. Kax Ha ABWKYIIHECS, TaK U Ha MOKOALIHEC CKTPHICCKHUE 3apsIbl.
3. Ha xakoM u3 pHCYHKOB IPaBHILHO MMOKA3aHO . 5 " 7
HarpaBJIeHHE WHYKIIMH MarHUTHOTO TOJIs, , V ) | )
CO3JIaHHOT'O TPSMBIM TTPOBOTHHKOM C TOKOM. [ i
DA;2)b; 3)B. §

4. Kakas cuna 1eiicTBYyeT cO CTOPOHBI OTHOPOAHOTO MAarHUTHOTO MO ¢ uHAYyKnuei 20 mTn Ha
HaXOIAIIHHCS B ITOJIC MPSIMOIHHEHHEII MPOBOAHKUK JUIMHOU 50 cM, o KoTopomy uaeT Tok 18 A? IlpoBoxa
o0pa3yeT mpsIMOi yroll ¢ HalpaBJICHHEM BEKTOpa MAarHUTHONH WHAYKIHH TOJIS.

1. 18H;2)1,8H;3)0,18 H; 4) 0,018 H.
5. B MarHMTHOM 110J1€ HAXOJAUTCS MPOBOJAHUK C TOKOM.
KakoBo HanpaBneHue cHiibl AMIepa, JICUCTBYIOICH Ha
ol
1)BBepx; 2) BHU3; 3) BICBO; 4) BIIPaBO.
6. UTO 1OKa3bIBaIOT YETHIPE BRITSHYTHIX MANIbLA JICBOI PYKH MPU ONPEICICHHN
cHIIBI AMIiepa

l. HampaBieHHE CHIIBI MHYKITUH OIS,

2. HampaBJIEHHE TOKa;

3. HampaBieHHe cCHiIbl AMriepa.
7. Maraurtroe nosie unaykuueid 10 mTi gelicTByeT Ha MPOBOJAHMK, B KOTOPOM cHJla TOKa paBHa 80 A, ¢
cunoit 80 mH. Haiinute vy npoBogHIKA, €CITH JIMHUK HHAYKIIUH OIS U TOK B3aUMHO
nepneHAUKyIapHel. 1)1 M; 2) 0,1 m; 3) 0,01 m; 4) 0,001 m.
8. YcranoBure cooTBeTCTBHE MeKAY DHU3HMUCCKUMUBEIHUHHAMHI H €IHHUIIAMH X H3MEPEHHUS

BEJIMYWHBI EJWUHUWIBI USMEPEHW A
A) | cuna Toka 1) | BeGep (BO)
B) | MarHuTHBIN TOTOK 2) | ammep (A)
B) | DC unaykuuu 3) | Tecma (Tn)
4) | BowT (B)

9. Yactuiia Maccoii m, Hecylias 3apsiji ¢, ABHIKETCS B OJTHOPOJTHOM MAarHMTHOM I10JIE ¢ HHYKIHEH B 1o
OKPYKHOCTH pajinyca Rco CKOPOCThIO V. UTO MPOM30MIET ¢ pajinycoM OpOUTEI, IEPHOIOM OOpalleHus 1
KHHETHYECKOH YHEPrUeil YacTHIbI IPU YBETHYEHHH HHIYKIITHH MATHUTHOTO 110JIs?

K xaxmoii Mo3HIMU TIEPBOTO CTOIOIA TOA0SPUTE COOTBETCTBYIOIIYIO MO3UITHIO BTOPOTO H 3aITHIIIUTE B
TaOIHUITy BEIOpaHHBIC ITU(PHI TOT COOTBETCTBYIOIIMMH OYKBaMHU

OU3HMYECKHWE BEJIMUMHDBI NX U3MEHEHWA
A) | panuyc opOUTEI 1) | yBeauauTCs
b) | nepuon oGpamenus 2) | ymeHbIIUTCS
B) | kuHeTHueckas 3Heprus 3) | He u3MeHUTCs

10. B karymke, cocTosmieit u3 80 BHTKOB, MATHUTHEIH OTOK paBeH 5,2:10°B6. 3a kakoe BpeMs T0IKeH
HCYE3HYTH ITOT MOTOK, YTOOBI B KaTymike Bo3HuKIa cpenusas DC nnaykmuu 0,56 B?



Bapuanr 4
1. Yro nabmonaercs B onbite Ipcreaa’
l. MPOBOJHUK C TOKOM ICHCTBYET Ha DJICKTPHUCCKUE 3apSIbl;
2. Mar"HuTHas CTpellKa IMOBOPAUYMBACTCS BOJIH3H IPOBOIHHKA C TOKOM;
3. Mar"HuTHas CTpENIKa IMOBOPAYHBACTCS 3apPsHKEHHOTO TPOBOTHHKA
2. Tokosmuiics SNEeKTPUYECKUN 3aps]l CO3/IAET:
1)TOABKO 3NIEKTPUUECKOE TI0JIE; 2)KAK HIIEKTPUYECKOE 0JIe, TAK U MATHUTHOE MOJIE;
3)TONBKO MAarHUTHOE TOJIE.
3. Ha xakoM u3 pUCYHKOB IPAaBHJILHO [TOKA3aHO 8 g " d
HaIpaBJICHUE HHIYKIIMA MarHUTHOTO TOJIS, . ) ]
CO3/IAaHHOTO MPSMBIM MPOBOTHUKOM C TOKOM. l ] ‘[ I B
1. A;2)b;3)B.

4. B ogqnopoHOM MarHuTHOM niosie ¢ uaayknuen 0,41 Tin nepneHANKyIspHO JIMHUSAM MarHUTHOU
WHJIYKIIUW PACTIONOKEH MPOBOAHUK JUIMHON 7,68 M. Onpenenurene cuiy, AeHCTBYIONIYIO HA MPOBOHUK,
€CJIM CHJIa TOKA B HEM paBHa 6 A.

1)18,89 H; 2) 188,9 H; 3) 1,899H; 4) 0,1889 H.

5. B MarHuTHOM TIOJIC HAXOAUTCS TTPOBOJHUK C TOKOM.

KakoBo nanpasnenue cmisl AMnepa, JeHCTBYIONICH Ha - -
MPOBOJIHUK?

l)Bnipao; 2)BieBo; 3)BBepx; 4) BHU3.
6.1TH1yKITHOHHBIN TOK BO3HUKAET B JIIOOOM 3aMKHYTOM IPOBOJIAIIEM KOHTYpE, €CITH:
1. Kontyp HaxoauTcs B OZHOPOIHOM MarHUTHOM IOJIC;
2. KouTyp IBMKETCS IOCTYNATENbHO B OHOPOIHOM MarHUTHOM II0JIC;
3. HM3mensercs MarHUTHBIN TOTOK, IIPOHU3BIBAIOMINH KOHTYP.
7.Ha mipsimoii mpoBoaHUK MuHOI 0,75 M, pacoI0KeHHBIH MEPICHINKYIAPHO CHIOBBIM THHHUSM IO C
unayknuei 0,04 Tn, neiicteyer cuna 0,45 H. Haiijure cuny Toka, NpoOTEKAIOIIETO 110 TPOBOIHHKY.
1)0,15 A; 2)1,5 A; 3) 15 A; 4) 150 A.
8. YcraHoBuTe cOOTBETCTBHE MEXK/Y (PM3MUECKUMHUBEINYMHAMU U (POPMYJIAMH, 110 KOTOPBIM 3TH BETUYHHBI

OIpEeNeIAI0TCA

BEJIMYMHbI ®OPMYVYJIbI

A) | DJAC MHIYKIIUK B JIBHKYIIHXCSI 1) | gvBsina
NPOBOJIHUKAX

B) | cuia, geiicTByronas Ha NIEKTPUUECKHI 2) | BScosar
3apsi/l, ABUAKYIIMICS B MArHUTHOM 110J1€

B) | MarHUTHEI TOTOK 3) | IBLsina

4) | vBLsina

9. Yactuiia Maccoii m, Hecylias 3apsiji ¢, ABHIKETCS B OJIHOPOJTHOM MAarHMTHOM I10JIE ¢ HHYKIHEH B 1o
OKPYKHOCTH paguyca Rco ckopocteio vU. Uto mpou3oiiieT ¢ paanycoM opOUTEL, TIEPHOIOM 00paLIeHHs 1
KHHETHYECKOH HEPrueil 4acTHIbI IPH YMEHBIIIEHHH MACChI YaCTHIIbI?

K xaxmoii Mo3HIMU TIEPBOTO CTOIOIA MOAOEPUTE COOTBETCTBYIONIYIO MO3HITHIO BTOPOTO U 3aITHIIUTE B
TaOIHUITy BEIOpaHHBIC ITU(PHI TOT COOTBETCTBYIOIIMMH OYKBaMHU

OU3HMYECKHWE BEJIMUMHDBI NX U3MEHEHWA
A) | panuyc opOUTEI 1) | yBeauauTCs
b) | nepuon oGpamenus 2) | ymeHbIIUTCS
B) | kuHeTHueckas 3Heprus 3) | He u3MeHUTCs

10.Karymka ntuamMeTpoM 4 ¢M HaXOAUTCA B IIEPEMEHHOM MarHUTHOM I10JI€, CHJIOBLIC JIMHUU KOTOPOTO
napajienbHbl ocH KaTymku. [1pu usmenennn unaykuuu noms Ha 2 Tn B Teuenuu 6,28 ¢ B KaTyIIKe
Bo3HuKIa D/IC 8 B. Ckombko BUTKOB UMEET KaTyIIKa.

KonrtpoibHas padora Ne 2 «Kosebanus 1 BOJIHBDY

I BapuanT

| .MatepuanbHas Touka 3a 1 MmuH copepinia 300 konebanuit. Onpeenure nepuo/| 1 4acToTy KoiaedaHui.
2.Haiinute Maccy rpy3a, KOTOPbIA Ha MpYy)uHE xecTKocThio 250 H/M konebnercs ¢ nepuojiom 20 c.
3.HanummuTte ypaBHEHHE CHHYCOHAAILHBIX TapMOHUYECKHX KosieOaHui, ecau yactora pasHa 0,5 ', a
aMIITHTyaa Koneoanwit 80 cm.



4.Paccrosinue Mexay OmwxkaiimmuMu rpeOHsamMu BosiH 10M. KakoBa gactoTa yJ1apoB BOJIH O KOPITYC, €CITH
CKOpOCTb BOJIH 3 M/c?

5.Hampszkenue Ha Ki1eMMax IT'eéHepaTopa H3MEHSETCS 110 3aKOHY

U =200 Cos200nt. HaiiguTe aMIITHTYy HAPsLKEHUS, IEPUOA U ITUKIHUYECKYIO YacTOTY
ANEKTPOMAarHUTHLIX KosleOaHuii.

6.Tpanchopmarop ¢ korddummrerTom Tpanchopmanu 20 umeeT Ha IEPBUYHONU 00MoTKe HanpsikeHue 200
kB. Onpeznenure HanpspkeHHEe Ha BTOPUYHOH 00OMOTKE M BHJI TpaHc(opmaTopa.

7.KonebarenbHblit KOHTYp pajuonepeIaTyiKa COJEPKUT KoHAeHcaTop eMKocThio 0,1 HD u karymky
WHAYKTUBHOCTBIO | MKI'H. Ha kakoii qjymmHe paboraer paanonepenatunk? CKOpPOCTh paclipoCTpaHeHUs!
3IEeKTPOMArHATHBIX BOJH ¢ = 3+ 10%m/c.

IT Bapuaunr

|.MarepuansHas Touka konebnercs ¢ yacroroi 10 kI'u. Onpenenure nepuoja v 4UciIo KojebaHuit B
MHHYTY.

2.Yckopenue ceoOoaHOrO najenus Ha Jlyne 1,6 m/c? - Kakoii JUIMHBI JOJDKEH ObITh MaTeMaTHYECKUi
MasTHUK, 4YTOOBI epuoJ1 ero konedanuii Ob11 pased 4,9 c?

3.HanmummuTte ypaBHeHHE KOCHHYCOMJANBHBIX TapMOHHYECKHX KoneOanuii, eciu yactoTa paBna 2 [, a
aMITTHTYyaa Koneoanwit 50 cm.

4.Caurasg, 9TO CKOPOCTE 3BYKa B Bo3ayxe paBHa 340 m/c, onmpenennTe AITHHY 3BYKOBOI BOJTHEI ¢ YaCTOTOH
6,8 kl'L.

5.HanpsbkeHue Ha KlIeMMax reHepaTopa U3MEHSETCs 110 3aKOHY

U = 100 Sin300xt. HalianTe aMnunTyy HanpsKeHUs1, epHo/] U HUKIHYECKYI YaCTOTY IEKTPOMArHMTHBIX
KoJIe0aHui.

6.Tpaunchopmatop ¢ kordhdumueaTom Tpanchopmaruu 0,25 UMeeT Ha BTOPUIHOH 00MOTKE HaIPsLKEHHE
200 xB. Onpenenure HanpsHKEHHE HA IEPBUYHOM 00OMOTKE U BUJ TpaHCchopMaTopa.

7.KonebaTenbHBI KOHTYP paaIdOIPHEMHHKA COACPKUT KOHISHCATOP, eMKOCTh KoToporo 10a®. Kakoit
JIOJKHA OBITh MHJIYKTHUBHOCTB KOHTYPA, 4TOOBI 00ecrieduTsb pueM BoJiHbI nnHoN 300M? CkopocTth
PacIpOCTPaHEHHNs EKTPOMATHHTHBIX BOJH ¢ = 3-10%m/c.

Konrtpoibnas padora Ne3 «Onruka. CTO»

Bapuanr 1.
1. 3Hast ckOpoCTh CBeTa B BaKyyMe, HallTH CKOPOCTh CBETa B BOJIE (MMOKa3aTellb MPEIOMIICHHS CBETa B BOJIE
1,33).
2. Yron majieHus nyda CBETa Ha MOBEPXHOCTH MozacoHeunoro macna 60°, a yron npenomnenns 36°. Haiitu
MIOKa3aTeNb MPEJIOMIICHHS MACIa.
3. Ecnu B TeaTpe BCTaTh 3a KOIIOHHOH, TO apTHCTa HE BUIHO, a TOJIOC €ro CIbIIHO. [louemy?
4. Bojtonas, HaX0LACh MO/ BOJIOH, ONpe/IeNn, 4To Hanpasienre Ha COJHIIe COCTAaBIsAET ¢ BepTukansio 45 °.
KakoBo uctuHHOE nonoxeHne COJIHIA OTHOCHUTEIHHO BEPTHKAIH, €C/IM TOKa3aTelb MPEIOMIICHHs BOJIbI
1,33.
5. Onpenenute CKOpPOCThH ABHKCHMS NPOTOHA B YCKOpHTENE, €clU Macca MpoToHa Bospocia B 10 pas.

o 8
CkopocTh cBeTa IpuHATHL paBHoii 3 - 10" m/c.

BapuanT 2.
1. 3Hast CKOPOCTh CBETA B BaKyyMe, HAWTH CKOPOCTh CBETA B Cepoyriepoie (1oKa3aTelb MPEeIOMIIEHUs CBETa
B yriepoje 1,63).
2. JIyu cBeTa U3 BOJBI HA TPAHHITY pasieia «BoAa-Bo3ayx» mox yraom 50°. HaifTu yron npenomiieHus ayda
B BO3JIyX¢ (ITOKa3aTeb MpeaoMiIeHus Macia 1,33).
3. Ha terpanu HamucaHO KpacHBIM KapaHAAlIoOM «OTIHYHO» U 3€JCHBIM «XOpomioy. MIMeroTcs ABa cTekia —
3eNieHoe U KpacHoe. Uepes Kakoe CTEKII0 HAJl0 CMOTPETh, YTOOBI YBHJIETh CIIOBO «OTIHYHO»? [Touemy?
4. Bojonasy, HaxoasmeMycs TOJ BOJOH, CONHEUHBIE Jy4d KaXKyTcs Najaronmmu noj yraom 60° k
noBepxHocTH BoJibl. KakoBa yrioBas BeicoTa CoNHIA HAJl TOPH3OHTOM?
5. Ha cKONTbKO YBETUYHUTCS MAacca o -4acTHIIBI IPH yBellndeHnu ee ckopoct ot 0 1o 0,9 ¢? [onarare Maccy
0 -4aCTHIIBI paBHOI 4 a.e.M.






