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INOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUI U TpeOOBaHUM K pe3yJIbTaTaM
OCBOCHHMSI OCHOBHOU 00pa3zoBaTesibHON MporpaMmsl, npeactaBieHHbIx B GI'OC
COOQO, a Takxe c yd€toM (eaepaibHOil paboyell mporpaMMbl BOCIUTAHUSA U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peaTU3yIOIMX OCHOBHBIE
oOpa3oBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1o (U3HMKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHBI Mupa oOyuarommuxcs 10-11 kmaccoB mpwu
oOyyeHnn uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesiTelbHOCTHOTO — moaxoxa. [Iporpamma 1o (QU3HKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k MmIaHUPYyEeMbIM JHUYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOy4YEHHUs, a TAK)KE YUUTHIBAET HEOOXOAUMOCTD
peanu3ald  MEXKMPEIMETHBIX CBi3ed (U3UKH C €CTeCTBEHHO-HAy4YHBIMU
y4eOHbIMU TIpeaMeTamMu. B Hell ompenenstoTcs OCHOBHBIC LETU H3YYCHUS
bu3MKK Ha ypOBHE CpelHero 001iero o0pa3oBanusl, IIIAHUPYEMbIE PE3YIbTAThI
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIC, MpEeAMETHbIC (Ha
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUpYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

yYpOBHE, B TOM YHCJIEC TPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaM o0ydeHusl.

®du3nka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOIBI, BBHICTyMas B
KauecTBe Y4eOHOro MpeAMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMM 00 okpyxkawomem wmupe. [lIkonpHBIT Kypc Qu3ukm —
CUCTEMOOOpa3yIONUi  JIJI1  €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIBKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
M3y4aeMbIX XHUMHEH, Ouosioruei, usnueckoil reorpadueit U acTpOHOMHUEH.
Hcrnonp3oBaHne M aKTUBHOE MPUMEHEHHE (U3MYECKUX 3HAHHUM OmpenemnseT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cdepe SHEpPreTUuKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJYYEHUsI HOBBIX MaTEPUAJIOB C 33JIaHHBIMU
cBolicTBaMH © JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOydYaromuxcsi, B
dbopMupoBaHWEe YMEHUW TPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJITHEHUN UMHU YI€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro oO0miero oOpa3oBaHUS
MOJIOKEH Psii UACH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK MPHUHIUINBI €T0
MIOCTPOCHMUSI.

Hoesa yenocmuocmu. B COOTBETCTBUU C HEW KypC SBISICTCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJCPKUT MaTepuall U3 BCeX Pas3lesioB (U3HMKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DH3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUU C HEW maTepual Kypca (HU3UKU
o0beMHEH BOKpYr GuU3MYEeCKuX Teopuil. Bemymmm B Kypce sBISETCS
dbopMupoBaHrE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mpeanonaraeT MCIOIb30BAHUE
T'YMaHUTAPHOTO MOTEHIMAIAa (U3UIECKON HAYKU, OCMBICIICHUE CBS3U Pa3BUTHUS
¢u3nkn ¢ pa3BUTHEM OOIIECTBAa, a TaKke C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU TTPOOIeMaMHu.



Hoes npuxnaonou nanpasrennocmu. Kypc (uszuku mnpesamnonaraet
3HAKOMCTBO C IIIHPOKUM KPYIOM TEXHHUYECKHMX M TEXHOJIOTHYECKHUX
NPUIIOKEHUH U3yUEHHBIX TCOPHI U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss TMOCPEACTBOM BBEICHHUS JIIEMEHTOB
COJIEpKaHUs, TOCBSIIEHHBIX SKOJOTHYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJOTHH, a TakKe 00CYKICHUS
npoOJieM  palMoHANBHOTO  MPHUPOAOINONIB30BAHUS U AKOJOTHYECKON
0€30MacHOCTH.

Crep)KHEBBIMHU JJIEMEHTaMH Kypca (M3MKH Ha ypOBHE CPEIHET0 OOIIero
oOpa3oBaHwMsl ABJSIFOTCS QU3HUYECKUE TEOpUH (POPMUPOBAHUE TIPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3NICCKON TEOpHUH, poiu (PyHIaMEHTATBHBIX 3aKOHOB
U TPUHLIUIOB B COBPEMEHHBIX TMPEJCTABICHUSX O TMPUPOJIE, TpaHUIaX
NPUMEHUMOCTH TEOPHH, 11 ONHCAHMS €CTECTBEHHO-HAYYHBIX SIBICHUU U
IIPOIICCCOB).

CuUCTeMHO-JIeSITeIPHOCTHBIN MOAX0A B Kypce (U3UKH pean3yeTcs
OpeXJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAIBHOU JeATeIbHOCTH
oOyuaroruxcsi. st 6a30Boro ypoBHsI Kypca (UM3UKA — 3TO HUCIOJIb30BaHUE
CUCTEMBI ()POHTAIIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOpble B Mmporpamme 1o (u3uke OObEeIUHEHBI B OOIIUA CIHCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM TIepeyHe
1a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OIIEHKU, OCYIIECTBISETCS
y4yacTHUKaMU 0Opa3oBaTEeNbHOTO TIpollecca HUCXOJs U3  OCOOEHHOCTEH
TUTAaHUPOBAaHUS W OCHaleHus kaOuHera ¢usuku. [Ipu sTom obecrneunBaercs
OBJIAJICHHE OOYYAIOIIMMHUCS YMEHUSIMH IPOBOJUTH KOCBEHHBIE HW3MEPEHHS,
UCCJIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEITUYMH U MOCTAHOBKY OIMBITOB IO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yIEIsSETCS PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3anau. [Ipu sTOM JU1st pacU€THBIX 337124 IPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO
3alaHHOM  (DU3UYECKOW MOJIENbIO, TO3BOJISIONINE TMPUMEHSTh W3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjieia Kypca, TaKk U UHTETPUPYS
3HaHUS W3 pa3HbBIX pasznenoB. [l KadyecTBEHHBIX 3ajady MPUOPUTETOM
SABJISIFOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (HU3NISCKOM MOJICIH
JUTSI CUTYaIliy TTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu DPI'OC COO k wmarepuaibHO-
TEXHUYECKOMY O0OECIIeUeHUI0 Y4eOHOro Tmporecca 0a30BbId ypOBEHb Kypca
¢u3NKKM Ha YpPOBHE CpEIHEro OoOImero oOpa3oBaHUS JODKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOWHeTa (PM3HMKHU WA B YCIOBHUSX MHTETPUPOBAHHOTO
KaOuMHeTa MPEJAMETOB €CTECTBEHHO-HAY4YHOro Iukia. B kaOunere Qusuku
JOJDKHO OBITh HEOOXOAMMOE JIa0OpaTopHOE OOOPYIOBAHUE VISl BBHIMOTHEHUS
YKa3aHHBIX B TporpaMme 10 (PU3NKE YYCHHUYECKUX MPAKTHYECKUX PAOOT U
JIEMOHCTPAIIMOHHOE 000PYI0BAHHE.

JlemoHCTpaninoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUTIOM MHWHHMAJIBHOW JIOCTAaTOYHOCTH M O00OECIeUMBAECT TOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMme MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCIICIOBAHMS HW3Y4YaeMbIX SBJICHUH W TPOIECCOB, OMIUPHUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHCHHM.

JIaGopatopHoe 000pyAOBaHME IJi YYEHHYECKHMX MPAKTHUECKUX padoT
dbopmupyeTCcs B BUI€ TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydJarommxcs. TeMaTH4ecKhe KOMIIICKTHI
1a60paTOPHOTO O00OPYMOBAaHMS JOHKHBI OBITH MOCTPOEHBI Ha KOMILJIEKCHOM



UCIIOJIb30BAaHUU aHAJIOTOBBIX U U(POBBIX MPUOOPOB, a TAKXKE KOMITbIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE IU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (QopMupoBaHuE HHTEpECa U CTPEMJICHHsS] OOYyYalOlUXCS K HAay4HOMY
U3YYEHUIO MPUPOJIbI, PA3BUTHE MX HMHTEIUICKTYyaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

e pa3BUTHE TMPEACTaBICHUHA O HAYYHOM METOJE T[O3HaHUS W
dbopMHpOBaHHE HCCIEAOBATEILCKOTO OTHOLIEHUSI K OKpPYXKalolUM
SBJICHUSIM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PEHUS KakK pe3yJibTaTa U3YYCHUS
OCHOB CTPOCHHS MaTepUu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (QopMupoBaHuE YMEHHH OOBSICHATH SBICHUS C HCIOJIb30BAHUEM
(u3HUecKUX 3HAaHUHM U HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue NpeCTABICHUNA O POIU HUBHKHU ISl Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTkeHre TUX 11eNIel 00eCIeYMBAETCSl PEIICHUEM CIICTYIONINX 3a1a4 B

npoliecce M3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHuUs:

e TmpHOOpPETeHHE  CHUCTeMbl 3HAaHMH 00  0o0mMX  (U3UYECKUX
3aKOHOMEpPHOCTSIX,  3aKOHAaX,  TEOpHUSAX, BKJIIOYAas  MEXaHUKY,
MOJICKYJISIDHYIO (PU3UKY, JJIEKTPOAMHAMUKY, KBAaHTOBYIO (GU3HKY U
AJIIEMEHTHI aCTPOPU3UKH;

e (QopMupoBaHuE YMEHHI NPUMEHSITh TEOPETUYECKUE 3HAHUS JUIs
OOBbsACHEHUS] (PU3NYECKUX SIBICHUW B TPUPOJE W I TPUHSATHUS
IIPAKTUYECKUX PELICHUU B IOBCEIHEBHOM KU3HU,

e OCBOGHHE CIOCOOOB PEIICHMs Pa3IMYHBIX 3a/ad C SBHO 3aJlaHHOMN
¢u3nyuecKoil MOJIENbI0, 3a7a4, MOAPa3yMEBAIOIIUX CAMOCTOSTEIHHOE
co3JlaHue (PU3UIECKON MOCITH, aICKBATHOM YCIOBHSM 3aJ1auH;

e TMOHMMaHHE (U3UYECKUX OCHOB W MPHUHIUIIOB JIEUCTBUS TEXHUYECKUX
YCTPOHUCTB UM TEXHOJIOTMYECKUX TMPOIIECCOB, WX BIHSIHUS Ha
OKPYXKAIOIIYIO CPENY;

e OBJIAQJICHUE METOJIaMHU CAMOCTOSITEILHOTO TJIAHUPOBAHUS U TTPOBEICHHUS
(bu3HUeCKNX SKCIEPUMEHTOB, aHAJIN3a U UHTEPIPETAUd UHPOPMAIIUH,
oTpeeeHHs JOCTOBEPHOCTHU MOJTYYEHHOTO pe3yJIbTaTa;

e CO3JaHHUE YCJIOBUM JUIA pa3BuTUA YMEHUU IIPOEKTHO-
HCCIIEI0BATEIILCKOW, TBOPUECKOU JIESITETBHOCTH.

Ha usydyenue ¢usuku (6a30BbI YPOBEHB) Ha YPOBHE CPETHETrO OOIIEro
obpasoBanus orBoautcs 102 vaca: B 10 kiacce — 34 yvaca (1 yaca B Hezenio), B
11 xmacce — 34 uwaca (1 gaca B Hememo), B 12 kmacce — 34 daca (1 dvaca B
HEJICJIO).

[Ipenymaraemeiii B mporpamMme 1o (U3MKe TMEpPeUYeHb JIAOOPATOPHBIX H
MPAKTUYECKUX PabOT SBIACTCS PEKOMEHIOBAHHBIM, YUYUTEIh JEIacT BBIOOP
MPOBECHHS J1aOOpPaTOPHBIX PAa0OT M OMBITOB C YUYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEM 00y4aromuxcs.



COJEPXAHUE OBYUYEHUA
10 KITACC

Pa3nen 1. @®usuka M1 MeTOAbI HAYYHOT'O O3HAHUSA

®dusuka — Hayka o npupoje. HayuHnble METObI TO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS TPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopaenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHble TUITOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB. [[pHHIIMIT COOTBETCTBUSI.

Ponps u mecTo pu3uku B popMHUPOBAaHUN COBPEMEHHOM HAy4YHOU KapTUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHaJIoroBele ¥ HMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopusi.

[Tepemenienune, ckopocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U
YCKOPEHUE MaTepUaJbHOW TOYKH, UX MPOCKIIMU HA OCH CUCTEMbl KOOpJMHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHe. | paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMElIeHUs
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUSI.

KpuBonuneinoe paBwxkeHue. JIBWKEeHHE MaTE€pHaIbHOM TOYKU MO
OKPYKHOCTH C MOCTOSSHHOW II0 MOJIYJII CKOPOCTBIO. YTJOBas CKOpPOCTH,
JTuHeWHas ckopocTh. Ilepuon m yacrora oOparmieHus. L{eHTpocTpeMurenbHoe
YCKOpEHHUE.

TexHuyeckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JIBUKEHUE CHAPSJIOB, LICMTHbIC U PEMEHHBIC MIEPEeIayn.

Jlemoncmpayuu

Monenb CUCTEMBI OTCUETa, WJLTIOCTpAIns KMHEMaTHYECKUX
XapaKTEPUCTHUK JIBUKEHHUS.

[IpeoOpa3zoBanue IBUKEHUIN C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue CKOpoCTH Ipu ABUAKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yyeHne HEPaBHOMEPHOIO  JIBUKEHHS C  LEIbK0  ONPEACIICHHUS
MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSMH, MPONUIECHHBIMU TEIOM 3a
MOCJEAOBATEIbHBIE PABHBIE IPOMEXYTKH BpPEMEHU NPU PaBHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydenue nBMKEHHUs MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenne aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIHHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tenma. Cuna. Ilpununun cynepno3uuuu cui. Bropoil 3akoH
HproToHa i wmarepuanbHOM TOYKM. Tperud 3akoH Hprotona s
MaTepUAIIbHBIX TOYEK.

3akoH BceMmHupHOro TAroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (mokosi, CKoJibkeHUs, kadeHus). Cuna TpeHwus.
Cyxoe Tpenue. Cuina TpeHHs CKOJIBKEHHS U cuiia TpeHus nokos. Kosdduiment
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TENIA B )KUIKOCTH UJIHU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHud. [linedo cunbl. YcioBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE NMPUMEHECHHUE: MOIALIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3smepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM oABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1abopamoptsie pabomol

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MarepuanbHOW TOUKHM (T€a), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NmMnynbc cuiibl U1 U3MEHEHUE UMITYJIbCa TeNla. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetndeckasi Heprusi MaTepualbHON Toukdu. TeopemMa 00 M3MEHEHHH
KWHETUYECKON SHEPTHM.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
neopMUpPOBaHHON TpYXUHBL. [loTeHIManbHAs OSHEpPrus Tela BOJIM3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW SHEPIHU CUCTEMBI TEIL.
3aKOH COXpaHEHUS MEXaHUUYECKON SHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpouCTBa U IPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOIIED,
MPYXKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktuBHOE nBUXKEHUE.

[lepexoa NOTEHIMAILHON YHEPTUU B KHHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuenue aOCOMOTHO HEYNPYroro yaapa ¢ MOMOIMIbIO JBYX OJUHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIC TOJIO)KEHUSI MOJIEKYJISIPHO-KUHETHYECKON TEOpUH M HUX
omnbITHOE oOOocHOBaHue. bpoyHoBckoe nBwkenue. Huddysus. Xapaxrep
JOBIKCHUS M B3aWMOJICHCTBUSL YACTHUI] BEIIECTBA. MoJEIH CTPOECHUS Tra3oB,
KUJAKOCTEH M TBEPIBIX TEN U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
mozeneil. Macca u pa3mepsl MoJekyd. KonuyecTBo BemecTtBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temrneparyp Llenbcus.

Mogens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETHUYECKOU TEOPHUH HACAIbHOIrO raza. AOCOIIOTHAs TemIeparypa Kak Mepa
CpeaHEN KMHETHMYECKON SHEPruy TEIJIOBOTO IBWXEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble  3akoHbl. YpaBHeHHe MeHaeneeBa—
Knaneiipona. 3akon [anerona. M3ompoiiecchl B UAEaTbHOM I'a3e ¢ MOCTOSHHBIM
KOJMYECTBOM  BemecTBa. ['paduyeckoe TMPEACTABICHHE HU30IMPOIIECCOB:
U30TepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOHMCTBA M MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U HYy3UN KUAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMMO/ICCTBUS.

Mogens, WUTIOCTpUpYIOIIas NpUupoay AaBICHUS Ia3a Ha CTEHKU COCY/a.

OnbIThl, WUIIOCTPUPYIOLIUME YPAaBHEHUE COCTOSHHS HJICAIbHOIO Tasa,
M30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPECHUI
00BbEMa KOMHATHI, TaBJICHUS U TEMITEPATypPhl BO3/IyXa B HEH.

UccnenoBanne  3aBUCUMOCTH  MEXJIy  MapamMeTpaMd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPTUA
TEPMOJIMHAMHYECKOW CHUCTEMBI M CmocoObl e€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U pabota. BHYTpeHHssT sHEprus OJHOATOMHOTO HCATBHOTO Ta3a.
Buael Temonepenayun: TemIONpPOBOAHOCTb, KOHBEKIIMS, U3IyYeHUE. Y IeTbHas
TEITIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI PHU TEIIONEpeaaye.



[Tonsatue o0 ammabatHoMm mporecce. IlepBbIli 3aKOH TEPMOIMHAMMKHU.
[IpumeHeHne mepBOTro 3aKOHA TEPMOJIUHAMUKH K H3omporeccaM. [ 'padudeckas
UHTEpIpeTalys padoThl rasa.

Btopoii 3akon TepmoaunHaMuku. HeoOpaTtuMoCTh IPOI1IECCOB B MIPUPOJIE.

TerioBele  MamuHbl.  [IpuHUMOBL  ACHCTBUA  TEIUIOBBIX — MAIIMH.
[IpeoOpazoBanus 3HEPTUM B TEIUIOBBIX MaliuHax. KosdpuuueHT mnosje3Horo
nericTBusl TeruioBo MamuHbl. [ukn KapHo u ero ko3g@uIHMEHT MOJE3HOTOo
JEeNCTBUS. DKOJOTHYECKHUE MPOOIEMbI TEIIIOIHEPTEeTHKH.

TexHudeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHWE: JIBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUITUOHED.

Jlemoncmpayuu

N3menenne BHYTpEeHHEH SHEPTUM Tella MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OYyTBUIKM TOJ] ICUCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue 3¢upa B
JATYHHOU TPYOKe IMyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHnenne  BHYTpeHHEW  SHeprum  (TeMmrmeparypbl) Tela  MpHU
TeIrIonepeaaye.

OnpIT 1o aanabaTHOMY pacCHIMPEHUIO BO3JyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JBHUraTeisi BHYTPEHHETO CrOpaHWs,
PEaKTUBHOTO IBUTATES.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3Mmepenne yaeabHON TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Dazoevie nepexoonl

[Tapoo6pazoBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCOTOTHAS
Y OTHOCHUTEJIbHAs BIIAXKHOCTH BO3ayXxa. HackllieHHbINA T1ap. Y aeibHas TEmoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEPATyPhl KUTICHUS OT J1aBJICHHUS.

TBépnoe temo. Kpucrammueckne u aMmopdHble Tena. AHU30TPOIHS
cBoMcTB KpucTamuioB. JKunakue kpuctamibl. COBpEMEHHBIE MaTepUAIb.
[1naBneHue u KpucTaJU3anus. Y iefapHas Teriora miasieHus. CyomuManus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoWcTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU MOJIYYEHUS COBPEMEHHBIX MAaTEPHUAJIOB,
B TOM YHUCJIE HAHOMATEpPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCcTBa HACBHIILIEHHBIX TTAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CriocoObl U3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBanust u IJIaBJIeHUS KPUCTAJUIMUECKOTO BEIIECTRA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

11 KITACC

Pa3zneua 4. JinekTpoanHaMuka
Tema 1. Inekmpocmamuxa
DnexTpuzanus Tell. OJIEeKTpU4YecKuid 3apsia. JIBa BHIA AIEKTPUYECKUX
3apAn0B. [IpoBOAHUKY, AUAIEKTPUKH U MOJYIPOBOJHUKH. 3AKOH COXPAHEHHS
AIEKTPUYECKOrO 3apsijaa.
B3aumopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3JIEKTpUYECKHIA
3apsan. Dnekrpuyeckoe nose. Hanpsox€HHocTs anekTpuueckoro nois. [TpuHiun



CyHEPIO3ULINH ANEKTPUYECKUX HOJIEH. JIunun HaIpsKEHHOCTH
AIEKTPUYECKOTO TOJIS.

PaGora cun anexrpocraruueckoro mossa. [lorenuman. PasHocTh
NOTEHUUAJOB. [IpOBONHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencarop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPTUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckne ycTpoWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS AIIEKTPOMETPA.

B3anmoneiicTBrE HA3EKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOJHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTPOCTaTUYECKAs 3aLUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM TMOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIu
IJIACTUH, PACCTOSTHUS MEXIY HUMH U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIETbHOE CONMPOTHUBJIEHUE BELIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COEIMHEHNUE IPOBOJHUKOB.

PaGora onextpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MomHOCT
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYIAsi CHJIA U BHYTPEHHEE COMPOTUBIIEHHE UCTOYHUKA TOKA.
3akoH Oma s TOJNHOW (3aMKHYTOM) »diekTpuyeckod nenu. KopoTkoe
3aMbIKaHHE.

DJIEKTpOHHAas  MPOBOJUMOCTH  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBonuuku.  CoOcTBeHHass W TOpUMECHas  MPOBOIUMOCTH
nmorynpoBofHUKOB. CBoiicTBa Pp—N-niepexona. [omympoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M paciiiaBax dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIeKTpUUeCKUil TOK B razax. CamMOCTOSATENbHBI U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [LInazma.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE IMPUMEHEHHUE: aMIIEpMETp,
BOJIBTMETP, PEOCTAT, UCTOYHUKH TOKA, DJIEKTPOHArpeBaTeIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTEILHBIE TMPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
IUON, TEPMUCTOPHI ©  (DOTOPE3UCTOPHI, MOJIYIPOBOJHUKOBBIA  JTHO,
rajbBaHUKaA.

Jemoncmpayuu

N3MepeHue cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MMPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IX MTOTIEPEYHOTO CEUEHUS U MaTEepUaAIa.



CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[Ipsamoe wu3MmepeHue HIeKTpoABHKYyHIEH cuibl. KopoTkoe 3aMblKaHuE
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIHUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamoptsie pabomaol

N3ydenne cMEmaHHOro COEIMHEHUS PEZUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Habmronenue anexTpoiusa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 10 Ki1acce oCyIecTBISI€TCs C
Y4ETOM COJZIEpKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMHU MaTEMaTHKH,
OMONIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemuvie noHsimusi, CBSI3aHHBIE ¢ U3YYEHHUEM METOI0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, TUIOTE3a, (PU3MUECKash BEIMYUHA, 3aKOH,
Teopusi, HaOIIOCHUE, SKCIIEPUMEHT, MOJICIMPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl YpaBHEHUM, JHMHEWHas QyHKIUA,
napabona, runepbosia, ux rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKUE
byHKINUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPHI U UX MPOEKIUH HA OCU KOOPJHUHAT,
CJI0KEHHUE BEKTOPOB.

buonoecua: wmexanuyeckoe JIBIKEHHWE B JKHBOW mipupoxae, muddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEIIONEpPEIadH, TEIIOBOE
pPaBHOBECHUE), DJIEKTPUUECKHE SBJICHHS B )KHBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHE BEIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJb BENIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEM,
KUAJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS
JIVCCOLIMALINS, TaJIbBaHUKA.

l'eoepagus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUHN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMITHUKH, UCIOJb30BAHUE 3aKOHA COXPAHEHUS
MMIYJIbCa B TEXHUKE (pakeTa, BOAOMET WM JIPyrue), ABUTATEIb BHYTPEHHETO
cropaHusi, TmapoBasi TypOuHaA, OBITOBOM XOJOJWJIBLHUK, KOHIMUIIMOHED,
TEXHOJIOTUM  TOJIYYEHUS COBPEMEHHBIX MaTepuajoB, B TOM  YHUCJE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOTUM,  JJICKTPOCTATUYECKAs]  3alluTa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
ANIEKTPOHArpPEeBATEIbHBIC  MPUOOPHI,  DIEKTPOOCBETUTEIBHBIE  TPHUOOPHI,
rajbBaHHKaA.

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe noe. I1eKmpomMazHUMHAA UHOYKYUSA

IloctossHuble MaruuThl. B3ammopaeilcTBHE IIOCTOSIHHBIX  MAarHuTOB.
MaruntHoe nosie. Bexktop MarHWTHOM WHAYKUMH. lIpuHnmn cynepno3unnu
MArHUTHBIX NOJIEN. JINHMKM MarHUTHOM MHIAYyKUMU. KapTuHa TMHUN MarHUTHOMN
WHAYKUIHAU TOJISI TOCTOSHHBIX MAarHUTOB.

MarauTHoe mOJi€ MPOBOJHHMKA C TOKOM. KapThHa NIMHWUNA HHAYKIHHA
MAarHUTHOTO TOJS JIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO



NPOBOJHUKA, KaTymku ¢ TokoMm. OmnbeiT Opcrena. BzaumoneilcTBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampaBiieHUE. JIBU)KEHUE 3apsiKEHHOU
YacCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

SIBneHne »IEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. OJIEKTPOJABWKYIAs CUJIa WHIYKIMUA. 3aKOH 3JEKTPOMArHUTHOU
unaykuu dapanest.

BuxpeBoe asiekTpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MPOBOJIHUKE, IBHKYIIIEMCS TOCTYIATEILHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh. fIBJI€HHME CaMOWHAYKIMU. OJEKTPOJABIKYIIas CuUJa
CaMOUHAYKIIUU.

DHEprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckrue yCTpOMCTBA M IIPAKTUUYECKOE IPUMEHEHHUE: IOCTOSHHbBIC
MAarHMuThl, JIEKTPOMATHUTHI, JIEKTPOABUIATENb, YCKOPHUTEIU 3JIEMEHTAPHBIX
YaCTHUL, UHIYKI[MOHHAS I1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO MTyYKa MATHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3aumogericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIOpeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3eKTPOMariuTHON HHAYKIIUH.

[Ipasuo Jlenua.

3aBUCHUMOCTh  DJEKTPOABIKYIIEH CWJIbl MHAYKUIHUH OT CKOpPOCTHU
VU3MEHEHUs MarHUTHOT'O TTIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTAa HAa PaMKy C TOKOM.

HccnenoBanue siBiIeHUs JIEKTPOMATHUTHON UHAYKIWH.

12 KITACC

Pa3znea 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUA

Konebartenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoOJeOaHUSI.
[Mapmonunyeckue konebanus. [lepuon, yactora, aMmnTyaa u ¢asza KojaeOaHUi.
[Ipy»xuHHBII MasiTHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [lpeBpaieHre 3HEPruM MpPU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHhHOM KOJICOATEIIbHOM KOHType. AHAJIOTHUS MEXAY MEXaHUYECKUMU U
AIIEKTpOMAarHuTHeIMU KoseOanusiMmu. dopmyna Tomcona. 3akoH COXpaHEHUS
SHEPTUU B UJICATHHOM KOJIeOATEThHOM KOHTYDE.

[IpeacraBnenrie 0  3aryxalomux  KoJieOaHUSX.  BBIHYXIIEHHbBIE
MexaHudyeckne KosneOanus. Pe3onanc. BEIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KOJIeOaHusl.



[lepemennbiii TOk. CHHYCOWIANBHBIA TIEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIUTYJHOE W JCHCTBYIOIIEE 3HAYCHHE CHJIBI TOKA H
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoacTso, nepegaya norpedieHue
ANEKTPUYECKON  DHEPrUM. OKOJOTHMYECKME PHUCKH TPU  IPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs 3IEKTPOIHEPTUH B TTOBCEIHEBHOM
KU3HU.

TexHuyeckre ycTpoucCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU DJIEKTpOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHOM CUCTEMBbI (TMPYKUHHBIN WM
MaTEMaTUYECKUNA MASTHUK).

Habmronenue 3aryxaromux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mnocinenoBaTeNbHOM COEAMHEHUHU PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUY 3IEKTPONEpPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomoi

HccnenoBanune 3aBUCUMOCTH TEPUOJIa MAIBIX KOJIeOaHUH rpy3a HAa HUTH
OT JIJIMHBI HUTU U MACChI TPy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KAaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpOMaHUMHbLE 60JIHbL

MexaHnueckue BOJIHBI, yclioBHs pacnpoctpanenus. I[lepuon. CkopocTb
pacrpocTpaHeHus MW JJuHa BOJIHBL. llomepeuHble W TPOJOIBHBIE BOJIHBI.
Nurtepdepentus u qudpaxims MEeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B aiexTpoMarHuTHO# BOJHE.
CBoiICTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mudpakius, uarepdeperius. CKOpoCcTh JIEKTPOMATrHUTHBIX BOJIH.

[IIxana 3J1€KTpOMarHuTHbHIX BOJIH. [IpuMeHeHne 3JIeKTPOMAarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckre yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE W MEIULIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meys.

Jlemoncmpayuu

OO0pa3zoBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Kone6mronieecs Teo0 Kak UCTOYHHK 3BYKa.

HaGnronenue otpakeHus: U IPETOMIICHHS] MEXaHUYECKHUX BOJTH.

Ha6nronenue natepdepennmm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAaHC.

HaGnronenue CBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOU H
9aCTOTOM KOJeOaHMUIA.



HNccnegoBanne  CBOWCTB  AJIEKTPOMAarHUTHBIX  BOJH:  OTPa)KCHHUE,
peIOMIICHHE, TTOJIIpr3aIus, Tudpakius, UHTepPepeHITHUI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
OoHOpOaHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n300pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMJICHUS CBeTa. AOCOIIOTHBIN
nokasatenb npeynomiieHus. [lonHoe BHyTpeHHee oTpaxkenue. [IpenenbHbiil yron
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. Llger.

CobOuparorniie ¥ pacceuBaroIIue JWH3bL. ToHKass suH3a. DOKyCHOE
pPacCTOsIHUE U ONTHYEcKas cuiia TOHKOM JuH3bI. [locTpoenne n3zodpaxkeHuil B
coOuparolmx W pacceuBalommMX JuH3aX. DopMmyia TOHKOW  JIMH3BIL.
YBenuueHue, 1aBaeMoe JTUH30M.

[Ipenensl MNPUMEHUMOCTH T€OMETPUYECKON OIITUKH.

BonnoBasi ontuka. Mutepdepenuus cBera. KorepeHTHblE HCTOYHUKHU.
YcaoBus HaOMIOJEHUS MAaKCUMYMOB M MHHHUMYMOB B HHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX UICTOUYHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YciioBue HaOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: OYKH, JyIa,
doToarnmapaTt, MPOEKIIMOHHBIN ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMOnMHEHOE PACIPOCTPAHEHUE, OTPAKEHUE W IPEIOMIICHHE CBETA.
OnTuyeckue MpudOpPHI.

[TomHOE BHyTpEeHHEE OTpakeHue. Monenb CBETOBOAA.

WccnenoBanue CBOMCTB N300payKeHU B JTMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomydyenue cnekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

Ha6nronenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mMepenue nokasaresns npesoMIIeHUs CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenue nqucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH
'pannnbl  OPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku. [loctynarsl
CIEHMAIBHOM TEOPUU OTHOCUTEIHLHOCTU: WHBAPUAHTHOCTH MOJYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJIEHHE BpPEMEHU U
COKpAILICHUE JIJTUHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3b Macchl C DSHEPrUed U HUMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTiie u ucciaenoBanue (oroaddekra. Onbitel A. I'. Cronerosa.
3akonbl doTodrddekra. Ypapuenue OitHireriHa s dotoddpdekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHYECKOE JICUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAHO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Csertonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIo o -4acTHIL.
[Inanerapuas Mozens aroma. Iloctynatel bopa. M3nydeHuwe W MOIJIOIIEHHE
(GOTOHOB TpU TIEpexoje aToMa C OAHOTO YPOBHSI SHEPTUU Ha Jpyroil. Buiwi
criekTpoB. CIEKTp YPOBHEW SHEPrUU aToMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuill. Bomubl ge bpois.  KopmyckyssipHo-
BOJIHOBOU AyaJIU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), JTa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHeHYaThIX CIIEKTPOB U3ITyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Ha6nronenue nmuaeituaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOXKHOCTh CTpPOCHHs sipa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompepeneHuro  cocTaBa
paanoakTuBHOTO w3nMydeHus. CBoicTtBa anbda-, Oera-, ramMmma-u3IydeHHUS.
Binsinue paagnoakTHBHOCTH HA KUBbIE OPTaHU3MBbI.

OTtkpeITHE TPOTOHA W HelTpoHa. Hyknonnas monens siapa [eizenOepra—
NBanenko. 3apsn sapa. MaccoBoe umncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
M3Jy4YeHue. 3aKOH paJuOaKTUBHOIO pacmaia.

DHeprus CBS3M HYKJIOHOB B siape. SAnepubie cuibl. Jleext maccer sapa.

SAnepusble peakuuu. [lenenue u cuHTeE3 A1€p.

SAnepuerit peakrop. Tepmosinepusiii cunte3. [IpobiaemMbl U EPCIEKTUBBI
SICPHON SHEPreTUKU. DKOJOTHUYECKUE ACTICKTHI SIAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Mertoapl HAOIIONCHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTalbHbIC B3aUMOJICUCTBUA. EIMHCTBO (hU3WUYECKOW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M TMPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, syiepHbIi peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopmule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanbel pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYECHUE aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3NbI, MIAHETHI, UX BUIUMOE
JIBUKCHHUE.

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHeprun CoJsiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBINA Kjacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIENOBATENIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW MOCJIEN0BATEIBHOCTA. BHYTpEeHHEE CTpOECHHE
3BE3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKICHUH U 3Bosronnu CoHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenue CosHIA B
lNanaktuke. Tunsl ramaktuk. Pagmoranaktuku u KBasapbel. UEpHBIE ABIPHI B
SAIpax TAIAKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66ma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYXKEHHBIM rJ1a30M c HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~MPUJIOKEHUM JIJIST  OMPEICICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be31si CeBEpHOTO MOTyIIapust 1
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMHHM B 3KOHOMHYECKOM, TEXHOJOTHYCCKOM,
COIMAIBHOW W JTHYECKOW cdepax IesATEeIbHOCTH YEIOBEKa, POJIb U MECTO
(GU3NKK W acCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, pPOJib
¢dusndeckoii Teopur B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3MUECKOW KapTHUHBI MHpa B OOIIEM pSATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusuku 6a30Boro ypoBHs B 11 Kiracce oCymecTBIsIeTCs C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C Kypcamy MaTE€MaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu ¥ TEXHOJIOTHUH.

Mescnpeomemuvie nonsamusi, CBSI3aHHBIE C U3YUYEHUEM METOJIOB HAY4YHOTO
MMO3HAHUS: SBJICHWE, HAYYHBIA (aKT, TUIOTE3a, (PU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HaOTIOCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHuEe CUCTEMbl YPAaBHECHUM, TPUTOHOMETPUYECKUE
byHKIIHAN: CUHYC, KOCUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIHUHU HA OCH KOOPJHUHAT,



CJIIO)KEHUE BEKTOPOB, MPOM3BOJAHBIC AJIEMEHTApHbIX (PYHKIUN, MPU3HAKH
noI00Msl TPEYTOJIbHUKOB, ONpeleNieHUue IJIOMaaAd TUIOCKUX (QUryp u oobéma
TeN.

buonocus: »nekTpuyeckue SBICHUS B KMBOM MpUpOJE, KojieOaTelbHbIE
JIBYKEHUST B KUBOM MPHUPOJE, ONTUYECKHE SBICHUS B KUBOU MPUPOJE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagusa: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToCchEMKA 36MHOM MOBEPXHOCTH, MPEACKA3AHUE 3EMIICTPSICEHHIA.

Texnonoeus: AVMHUW DIIEKTPOIEpEad, TEHEpAaTOp IEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, UHAYKIIMOHHAS TI€Yb, pafap, PaAuONpUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoEKIMOHHBIN anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHAs Oarapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nka» Ha YPOBHE CPEIHEr0 OOIIEro
obpazoBaHust  (0a30BBIH  YpPOBEHb) JIOJDKHO  OOECHEYUTh  JTOCTHIKECHUE
CJICTYIOIINX JTNYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mnpeamera «Duznkay
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  0OOyYaroluxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIMX TPAJULUMUOHHBIM ILIEHHOCTAM POCCHICKOTO OOUIECTBA,
paclMpeHre JKU3HEHHOIO OIbITa W OIbITa JEITENBHOCTH B IIPOLECCE
peanu3alyyd OCHOBHBIX HAINpPaBIECHUN BOCHUTATENIBHOM NEATEIbHOCTH, B TOM
YUCJIE B YACTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO O0IIECTBA;

NPUHATUE TPAJAMLMOHHBIX OOLIECYEIOBEYECKUX TyMAHUCTHYECKUX H
JNEMOKPATHYECKNX LIEHHOCTEW;

TOTOBHOCTbh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHUE  B3aMMOJCHCTBOBAaTH C  COLUMAJIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMHU U HA3HAYECHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM 1€ATENbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTHU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKEHUSM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAss OCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYILIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEPEC K pa3IMuHbIM cdhepam npodhecCUOHATBHON NeATeTbHOCTH, B TOM
YuClie CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHUE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiie mnpodeccun M peanru30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
IJIaHbI;

TFOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSXKEHUN BCEU KU3HH,

6) 3K0JIOrNYeCcKOro BOCTIMTAHNS



c(hOpPMHUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpPbI, OCO3HAHUE TJI00ATBHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1[eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;

pacUIMpeHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HampaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHWE IEHHOCTH HAy4yHOH JesTeIbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHUs: (U3UKU OCYIIECTBISITH IPOEKTHYIO UM HCCIEI0BATENbCKYIO
NEATEIbHOCTh MHANBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3naBaTeibHBbIC YHUBEPCAJIbHBIEC YUeOHbIE 1eiiCTBUSA
Bba3oBble Jlornyeckne AeiicTBUA:

CaMOCTOATENIbHO  (OpMyJIMpOBaTh M aKTyalIM3UpoOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpenensaTh LENH NEATEIbHOCTH, 33/JaBaTh MapaMeTpbl U KPUTEPUU HUX
JTOCTHKEHUS,

BBUSIBJIATh 3aKOHOMEPHOCTM U TNPOTUBOPEUHS B PacCMATPUBAEMBIX
(U3HYECKUX SABJICHUSX;

pa3pabaThiBaTh IJIaH PELICHUS MPOOJIEMbI ¢ YYETOM aHaIN3a UMEIOLIUXCS
MaTepualbHbIX U HEMATePUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OLIEHUBAaTh COOTBETCTBUE
pE3yNbTAaTOB LIEJISAM, OLIEHUBATh PUCKU MOCIEICTBUI N€ATETbHOCTH;

KOOPJIMHUPOBaTh M BBINOJHATH pPabOTy B  YCJIOBHUSIX peEajbHOIO,
BUPTYaAJIbHOT'O 1 KOMOMHUPOBAHHOTO B3aUMOJECHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBble uccienoBarebcKue 1eiiCTBUSA:

BJIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUAMH U METOJAMHU
(u3nUecKoi HayKH;

BJIaJ€Th  HAaBbIKAMM  y4€OHO-UCCIENOBATENBLCKOMW M MPOEKTHOM
NEeATeIbHOCTY B 00JIacTM  (DU3WKH, CIHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ~ TOMCKY  METOJOB  pElIeHHs 3adady  (PU3UYECKOro
coJiepKaHusl, IPUMEHEHHIO PA3IMYHbIX METOJI0B O3HAHUS;

BJQJ€Th BHUJAMH JEATEIBHOCTH IO MOJYyYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTalry, MNpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTYalIMsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX MMPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITh MPUYUMHHO-CIICJICTBEHHbBIE CBSI3W M aKTyaJlU3WpOBaTh 3ajaavy,
BBIIBUTATh TUINOTE3y €€ PEeIleHUs, HAaXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh TIOJYYEHHBIE B XOJI€ PEIICHHs 3aJayd pe3yJbTaThl,
KPUTHUYECKU OLEHUBATh HMX JIOCTOBEPHOCTh, IPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTb M (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE€ IPU U3YUEHUH (DU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;



yMEeTh TIEPEHOCUTh 3HaHUS MO (u3NKe B MPAKTHYECKYIO 00JacTh
KHU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IIPOOJIEMBI U 33J1a4H, JOMYCKAIOIIUE aTbTePHATUBHBIC PEITCHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABBIKAMH TOJy4YeHUs MHOOpManuu (U3UYECKOr0 COJACpIKaHMS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATh MTOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IUYHBIX BUI0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIb30BaTh cpelicTBa HMHGOPMAIMOHHBIX W KOMMYHHKAIIHOHHBIX
TEXHOJOTUA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX  H
OpraHU3alMOHHBIX 33Jlad ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECypCOCOEPEKEHUsI, MPABOBBIX U ATHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€301MacHOCTH;

Co3/1aBaTh TEKCThl (PU3UUECKOTO COJEPKaHMsS B Pa3IMUHBIX (popMmaTax ¢
y9€TOM Ha3HaueHHs HWHOOPMAllMM U 1EJIGBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHUKAaTHBHBIE YHHMBEPCAJIbHBIE yUeOHbIe 1eHCTBUS:

OCYIIECTBJIATh OOIIeHHEe Ha Ypokax GU3MKA U BO BHEYPOUYHOU
NEATEIBbHOCTH,

pacrio3HaBaTh IMPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMAT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOX TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MOHUMAaThb W HCIMOJIb30BaTh  IPEHMMYIIECTBA  KOMaHIHOM W
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKYy U METOJbI COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

NPUHUMATh 1IeJIM COBMECTHOW JICSTEIbHOCTH, OpPraHW30BbIBaThH W
KOOPJIMHUPOBATh JICUCTBUS MO €€ NOCTHMIKCHUIO: COCTABIISITH IUJIaH JCHCTBUU,
pacnpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXKIaThb PE3yJIbTaThl
COBMECTHOU pabOTHI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJIAJa M KaXKJOr0 y4YacTHUKA KOMAaHIbl B
oO1uit pe3yabTat 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OILICHWBATh HJEH C IIO3UIIMM HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PAa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO  OCYILECTBJISITh  MTO3HABATEIBHYIO JIEATEIBHOCTh B
obmact (PU3MKKM W aCTPOHOMHHM, BBISIBISATH MPOOJEMbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITENIbHO COCTAaBJISITh IIJIaH PEUIEHUS PACUETHBIX U KAYECTBEHHBIX
3a/ay, TUIaH BBITIOJHEHUS TMPAKTHYECKOW padOThI ¢ YYETOM HMMEIONIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;



pacmupsATb paMKh  y4eOHOro TpeAMEeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTrhb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBaTh (hOPMUPOBAHUIO W TMPOSBICHUIO IPYIUIIUA B 00JaCTH
(bU3UKH, TOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTeNbHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTUBHI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HAaBBIKAMHU I[I03HABAaTEJIbHOM pediiekcud Kak OCO3HAHMS
COBEpIIIaeMbIX JCHCTBUM W MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh TPUEMBI pedIIeKCHU I OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKU W CBOEBPEMEHHO MPUHHMMATh PEIICHUS 10 HX
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

IPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NeATEIIbHOCTH,

IIPU3HABATh CBOE MPABO M MPABO JIPYTUX HA OITHOKH.

B nporniecce 1ocTrkeHUS TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I YpPOBHS CpeaHero oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEpPITIICHCTBYETCS OMOIMOHATBHBIH WHTEIIJICKT, MIPEIOJIarafoIIHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUsS,  BKJIIOYAIOIIET0  CIHOCOOHOCTh  TOHUMAaTh  CBOE

HMOITMOHAJIBHOE COCTOSTHUE, BHJIETh HAIpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHSI, BKIIOYAIOMIEr0 CAMOKOHTPOIIb, YMEHHIE [IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHUPOBAThCS K
OMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JTOCTHKEHUIO TEIH
U yCrexy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOJIS U3 CBOUX
BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHMMATh  AMOIIMOHAIBLHOE
COCTOSIHME JPYTMX, YyUYWATHIBaTh €ro TMPU OCYIIECTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAWBAThH
OTHOIIEHUS C APYTUMH JIOJbMHU, 3a00TUTHCSA, TIPOSBIISATh MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HHPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 10 kiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:



JIEMOHCTPUPOBATh HA NPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHUHBI MHpPA, B PAa3BUTHUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOM JCSATEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUSI H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTepualibHasl TOYKa, WHEpIMalbHasi CUCTeMa OTCu€Ta, abCOIIOTHO TBEPIOE
TEJN0, UJICaTbHBIN Ta3, MOJEIU CTPOEHUSI Ta3oB, >KUJIKOCTEH M TBEPABIX Te,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHUuU HU3NUEeCKUX 3a/1a4;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJEKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JBUXKEHUE, CBOOOJHOE TAJEHUE TeJ, JBM)XEHHE TIO0
OKpY>KHOCTH, HWHEpUMs, B3auMojeiicTBue Tein, audPysus, OpoyHOBCKOE
JIBWKEHUE, CTPOCHHUE KUIKOCTEH U TBEPJBIX TEJ, U3MEHEHHE 00bEMa Tell MpU
HarpeBaHuM (OXJIAXJICHUH), TEIUIOBOE PaBHOBECHE, MCIApEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3AllMs, KHUIIEHHE, BIAXXHOCTh BO3/1YyXa, IIOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Tra3a B H3OMpOIeccax, JJCKTpU3alus Tel,
B3aUMOJEHCTBUE 3aps/IOB;

OMKCHIBATH MEXaHUYECKOE JBUIKEHUE, UCTIONb3YSl (PU3NUECKUE BETUUNHBI:
KOOpAWHATA, MYTh, MEPEMEIICHUE, CKOPOCTb, YCKOPEHHE, Macca Tena, CHIIa,
UMITyJIbC ~ Tela, KUHETHYeCKash  dSHEprusi, IMOTCHIMaJbHAs  DHEPIHUs,
MexaHu4eckass paboTa, MeXaHWYecKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICT HMCIOJIb3YEMbIX BEJIMYWH, UX O0O3HAUCHUS U
€IUHUIIBI, HAXOAUTH (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIUUYUHY
C JIpYTrdMHU BCJIMYWMHAMU,

OMKCHIBATh M3YyUYCHHBIE TEIJIOBBIC CBOWCTBA TEN W TEIUJIOBBIC SIBJICHMUS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JaBJICHWE Ta3a, TeMIlepaTypa, CpeIHSs
KUHETUYECKasl SHEPTHUS Xa0TUYECKOTO TIBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHass CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIIOTHI, BHYTPEHHSS
sHeprus, pabora Taza, KOIPDUIMEHT TOJIE3HOTO JICUCTBHUS TEIIOBOTO
JIBUTATENS; TPU ONMUCAHWW TPABUJIIBHO TPAKTOBATh (PU3UUYECKHM CMBICI
UCIIOJIb3yeMbIX BEJIMYWH, WX O0003HAUCHUS W EJUHUIBI, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YYCHHBIE  DJIEKTPUYECKHUE CBOMCTBAa  BeEIIeCTBA U
ANEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJB3Ys] (PU3NUECKHE BEITMYWHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTD TMOJIs, TOTEHIINAT,
Pa3HOCTh TOTEHIIMAJIOB; MPH OMUCAHWW TPABUIBHO TPAKTOBATH (hU3UUECKUI
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS W CIUHUIIBI; YKa3bIBaTh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIUYUHY C JIPYyTUMHU
BEITMYMHAMU;

aHAMM3UpOBaTh  (U3UYECKHME TPOIECChI M SIBICHUS, HCIOIB3YS
¢u3nueckrue 3aKOHBl W MPUHIUIBL: 3aKOH BcemupHoro tsrotenus, I, Il u 111
3akoHbl HpBIOTOHA, 3aKOH COXpaHEHWS MEXaHWYECKOW DHEPIruH, 3aKOH
COXpaHEHUSI UMITYJIbCa, TMPUHITUI CYNIEPIO3UIIMN CHJI, TIPUHITUI PAaBHOIPABHUS
WHEPIUATBHBIX CHUCTEM OTCYETa, MOJICKYJISIPHO-KUHETHUECKYI0 TEOPHIO
CTPOEHHSI BELIECTBA, Ia30BbI€ 3aKOHBI, CBSI3b CPEAHEN KMHETHUYECKOW SHEPruu
TEIUIOBOTO JIBWYKEHUSI MOJIEKYJ C aOCOJIOTHOM TeMIlepaTrypoi, MepBblid 3aKOH
TEPMOJAMHAMHKH, 3aKOH COXpPaHEHHUsS 3JIEKTPUUECKOro 3apsaa, 3akoH Kymowna,
IIPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MAaTEMaTHUYECKOe
BBIPOKEHHE U YCJIOBHSI (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC TMPUHIMUIIBI JEUCTBUS MalIMH, MOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCIOBHUS UX O€30MaCHOrO MCIOJIb30BaHUS
B MTOBCETHEBHOM YKU3HU;

BBITIOJIHATh JKCHEPUMEHTHI MO HWCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX M3MEPEHUH, MPU ITOM
dbopmynupoBath mpobiemMy/3afady W TUIOTE3y Y4eOHOro SKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY W3 NPENJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUYHH,
Opyd ATOM BBIOMPATh ONTHUMAIBHBIA CHOCOO HW3MEPEHHsS] W HCIOJb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCIIEIOBaTh 3aBUCUMOCTH MEXIY (PU3MYECKUMH BEJIMYMHAMHU C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUM, MPU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(uKcHupoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKHUX BEJIUYUH B
BUI€ TaOnuIl U rpauKoB, AeJaTh BbIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

co0roAaTh MpaBmiia O€30MACHOTO TPyla IPU MPOBEIECHUHN HCCIEI0BaHUN
B paMKax y4yeOHOro 3KCIEepUMEHTa, Y4EOHO-UCCIIE0BATENbCKON U MPOEKTHON
JESTEIbBHOCTY  C  MCHOJb30BAaHUEM  U3MEPHUTENbHBIX  YCTPOHCTB U
71a00paTopHOTro 000pPYyI0BaHUS;

pemath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3HYECKON MOJEINblo,
UCTIOJb3Ysl (PU3NYECKUE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHalM3a YCIOBUS
3aJla4d BBIOMPATh (PU3UYECKYIO MOJEJNb, BBLACIATh (PU3MUECKUE BEIUYMHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ PElIeHHUs, IPOBOJUTH Pacuy€Thl U OLEHUBATh
PEaIbHOCTb MOTYYEHHOTO 3HaYeHHsI (PU3NUECKON BEJIMUMHBI,

pemarhb KayeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PACCyKIEHHUI C OMOpON Ha M3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJb30BaTh  MpPU  pEUIeHHMM  y4eOHBIX  3aJad  COBPEMEHHBIC
MHPOpPMAIIMOHHbIE ~ TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud M  TOPEJICTaBICHUS Y4YeOHOM M HAYYHO-TIOMYJISIPHOM
uHpOpMalMY, TOJYYEHHOW W3 Ppa3JIMYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMYIO HH(OPMALIUIO;

OPUBOJAUTH TPUMEPHl BKJIaJa POCCHUMCKMX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B MOBCEIHEBHOM KU3HU
st obecrieueHuss Oe3omacHOCTH TpW oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMHU, IJIsi COXPaHEHHsI 3J0POBBS U COOIIOICHUST HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPY KaIOILEH Cpee;

paboTaTh B TpYIIE C BBIIOJHEHUEM Pa3IMYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPENEsATh OO0S3aHHOCTH U
IUTAHUPOBATh  JI€ATEIbHOCTh B HECTAHJAPTHBIX CHUTYyalUsAX, aJIeKBaTHO
OLICHMBATh BKJAJ KaXIOTO M3 YYaCTHHUKOB TPYNIbl B  pEIICHUE
paccMaTpuBaeMON MPOOIIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

J€MOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (HU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KAapTUHBI MUpPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTMH, B MPAKTUYECKOU NESITENBHOCTH JIOJEH, HEITOCTHOCTh U €INHCTBO
($u3nyeCcKOi KapTUHBI MUPA;



YUUTBHIBATh TPAHUIBI TPUMEHEHHUS H3yUYEHHBIX (PU3UYSCKUX MOJICIICH:
TOUCYHBINA DJCKTPUUECKUN 3apsl, Jyd CBETAa, TOYCUHBIM HCTOYHUK CBETA,
sfIepHass MOJENIb aToMa, HYKJIOHHAs MOJENbh aTOMHOTO sjipa TpPH PElICHUH
duznyeckux 3anad;

pacrio3HaBath (U3WUYECKUe SBICHUSA (TPOLIECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB OJJICKTPOJWHAMHUKH W KBAaHTOBOW (U3UKH: DIICKTpUUCCKAs
IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JIEHCTBUS TOKA,
B3aMMOJICHCTBHE  MAarHUTOB, DJJIEKTPOMAarHUTHAas  MHIYKIUS, JIEHCTBUE
MAarHUTHOTO TIOJII HAa TIPOBOJHUK C TOKOM W JIBIDKYIIUHCS  3aps,
AJIGKTPOMArHUTHBIC KOJICOAHWS W BOJIHBI, MPSMOJUHEHHOE pacrpoCTpaHECHUE
CBETa, OTpaKCHUE, MpeIoMIICHNE, HHTepdepeHIus, TUPPaKIHs ¥ TOIIPU3AIUI
CBeTa, TUcTepcus cBeTa, hoTodniekTpudaeckuit a¢dext (hororddexr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHUE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs paIlMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEUIECTBA (JIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKHE, DJIEKTPUUECKYI0  MPOBOJAMMOCTb  PA3NIMUYHBIX  Cpel) H
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONIB3Y (PU3NYECKUE BEIIUYUHBI:
ANEKTPUUECKUH 3apsl, CHUJIa TOKA, HIEKTPUUECKOE HANPSHKEHHE, dJIEKTPUIECKOE
COTPOTHUBJICHUE, PAa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs Cua, pabdoTa
TOKa, WHIYKIMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJ U YacToTa KoJieOaHUN B KOJIeOATETbHOM KOHTYpE, 3apsijl U Cujla TOKa B
mpolecce TapMOHUYECKUX  DJIEKTPOMArHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSIHUE M ONTHYECKasl CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(u3HUEeCKUil CMBICIT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONINE JaHHYIO (DU3UYECKYI0 BEJIMYMHY C
JAPYTUMHA BETTMYNHAMUY;

OMHCHIBATh W3YYEHHBIC KBAHTOBBIC SIBICHHUS U TMPOIECCHI, HCIOIB3YS
¢du3nuecKrue BEIMYUHBI: CKOPOCTh JJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (POTOHA, MEPUOJ TOJIypaclana, dHEPrHs
CBS3UM ATOMHBIX SjIep, NPH OINMCAHUU MPaBUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS U €JIMHUIIbI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIUYUHY C JIPYTUMHU
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMUMHBI,

aHAMM3UpOBaTh  (DU3UYECKHUE TPOIECCHl W SBJICHUS, HCIOIB3YS
¢du3nuecKre 3aKOHBI U MPUHIUIILL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIHLHOTO U
MapajuieIbHOTO COEAUHEHUsT TPOBOJAHUKOB, 3akoH Jlxoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSAMOJUHEHHOTO pPaCIpOCTPAHCHUS
CBETa, 3aKOHBI OTPAKCHHUS CBETA, 3aKOHBI MPETOMJICHHUS CBETa, ypaBHCHUE
OiinmreriHa st GoTodddexTa, 3aKOH COXPAHSHHS YJHEPTUH, 3aKOH COXPaHCHUS
HUMITYJIbCa, 3aKOH COXPAHECHHS HJIEKTPUUECKOTO 3apsija, 3aKOH COXPaHCHUS
MacCOBOTO YHUCIIa, MOCTyNaThl bopa, 3aKOH pajnoakTUBHOTO pacnaja, Ipu 3TOM
paznuyaTh  CJIOBECHYH (OPMYyIHMpPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOe
BBIPKEHUE U yCIOBUSA (TPaHUIIBI, 00JIaCTH) MPUMEHUMOCTH;

OTpeNeNsITh HampaBleHWE BEKTOpa WHAYKIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuuibl JIopeHria;

CTPOUTh M OMHUCHIBATH M300paXK€HUE, CO3/1aBaCMOE IIJIOCKUM 3EpKajioM,
TOHKOM JIMH301;

BBITIOJTHATh IKCIIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UUYECKUX SIBICHUA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO DSKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OPYIOBaHUS, MPOBOJIUTEH OMBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITH TPSIMBbIE M KOCBEHHBIE M3MEPCHHsI (PU3NYCCKUX BEIUYHH,
OpU 3TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO W3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

UCCIICJIOBATh 3aBUCUMOCTH (PH3UYECKMX BEIUYMH C HCIOJIb30BaHUEM
NpSIMBIX HM3MEPEHUN: TPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pE3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIMYWH B BUAC TAOIHUI] U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

COOMIOMaTh MpaBmiIa OE30MACHOTO TPyAa MPH MPOBEACHUN MCCIEIOBAHUN
B paMKax y4eOHOro 3KCIepHMEHTa, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
JICATCIIBHOCTH  C  WCIOJB30BAHUEM  HU3MEPHUTCIBHBIX  YCTPOHUCTB U
71a60paTOpPHOTO 00OPYTOBAHUS;

pemath pacuéTHbIC 3aJaddl C SBHO 3aJaHHON (U3HYECKON MOJEINbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI W TPHUHIIMIBI, HA OCHOBE aHAIN3a YCIOBUS
3aJla4il BBIOUPATHh (PU3UYECKYIO MOJICNb, BBIACIATH (DU3MUECKHE BEIWYWHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PEIICHHUs, MPOBOIUTH PACUEThI U OIICHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYMHBI,

pemathb KauyeCTBCHHBIC 3aJ1a4H: BBICTpanBaTh JIOTUYECKH
HETIPOTHUBOPEYMBYIO IETIOYKY PACCYKICHHUH C OMOPOH Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONB30BaTh  TMPU  PEIICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHUH  JUII  TIOMCKa,  CTPYKTYPHUPOBaHUS,
UHTEPIPETAlMd W  TPEICTaBICHHUS y4eOHOW ©W  HAYYHO-TIOMYJISIPHON
UHPOpMAITUU, TIOJYYCHHOW W3 PA3JIMYHBIX HCTOYHHKOB, KPHTHYCCKU
aHAIM3UPOBATH IMOTYIaeMYyI0 HH(OPMAIIUIO;

OOBSICHATh TPHHIIMITEI JACHCTBHS MAIllMH, MPHUOOPOB M TEXHUYECCKHX
YCTPOMCTB, pa3iuyaTh yCIOBUS WX O€30MacHOTO  WCIOJIBh30BAaHUS B
IMOBCEIHEBHOM KM3HU;

NPUBOJUTH TMPUMEPH BKJIAJa POCCHUCKHX U 3apyOC)KHBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOIIECCOB OKPY)KAIOIIETO MUpPa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

MCTIOJIb30BaTh TEOPETUICCKUE 3HAHUS TI0 (PU3HUKE B TIOBCETHEBHOM KU3HU
Uit obecrieueHuss Oe€30macHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHHUYECKUMHU YCTPONCTBAMM, JIJISI COXPAHCHHSI 3JIOPOBBS U COOJTIOICHUS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TpPYIIE C BBITOJHCHUEM pa3IMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYMIBI, PAIMOHATIBHO PACIPEACIATh OO0S3aHHOCTH M
IUTAHUPOBATh  JICATEIBHOCTh B  HECTAHIAPTHBIX CHUTYaIlUAX, aJICKBaTHO
OIICHMBAaTh BKJAJ KAXKIOTO W3 YYaCTHHUKOB TPYMIBI B  pPEIICHUE
paccMaTprBaeMou POOJIEMBL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaumenoBanue KoumnuecTBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NPOrpaMmslI padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
11 ®uszrKa 1 METOJIbI 1 bu6mmoreka [IOK
' HAay4YHOTO TO3HAHUS https://m.edso0o.ru/7f41bf72
Uroro no pazueny 1
Pasznea 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika 4 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia 6 https://m.edsoo.ru/7f41bf72
3aKoHBI Eub 10K
nOIMoTeKa
2.
3 COXPATICHIA B > 1 1 https://m.edsoo0.ru/7f41bf72
MEXaHUKe
Uroro no pazgeny 15
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA

3.1

OCHOBEI
MOJIEKYJIIPHO-
KUHETHYECKOM
TEOpUH

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72



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

3.9 OCHOBBI . bubmuorexa [JOK
' TEPMOAUHAMUKI https://m.edso0.ru/7f41bf72
ArperaTHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BemiecTBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
TIEPEXO0JIbI
Uroro no pazneny 18
OBILEE KOJIMYECTBO
YACOB I1O 34

[TPOTPAMME



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

11 KITACC

HaunMeHoBaHMe KoanuecTBo yacos
Ne DJlIeKTpOoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
NPOrpamMmbl padoThI padoTshI
Paznen 1. QJIEKTPOAUHAMUKA
bu6mmoreka [IOK
11
DIICKTPOCTATHKA 10 1 1 https://m.edso0.ru/7f41bf72
[TocTostHHBIN
12 JJIEKTPUYECKUM TOK. 12 1 1 bubnuorexa [JOK
' Toku B pa3iuuHbIX https://m.edsoo.ru/7f41bf72
cpenax
MarunuTHoe nose.
1.3 DneKTpoMarHuTHas 11 1 3 bubmorexa HOK
' P https://m.edsoo.ru/7f41c97c
WHIYKIUS
Utoro no pasgeny 32 3 5
PesepBHoe Bpemsi 2
OBUIEE KOJIMYECTBO
YACOB IO 34 3 5

I[TPOTPAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c

12 KITACC

HaunMeHoBaHMe KoanuecTBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Paznen 1. KOJIEBAHUS U BOJIHbI
Mexanuveckue u
2.1 DJIEKTPOMArHUTHBIE 6 1 bubnnorexa LIOK
' P https://m.edsoo.ru/7f41c97c
KoseOaHus
Mexanuveckue u
2.2 AJIEKTPOMArHUTHBIE 4 1 bubmmorexa [JOK
' P https://m.edsoo.ru/7f41c97c
BOJTHBI
bu6nuoreka [IOK
2.3 O
fra 6 3 https://m.edsoo.ru/7f41c97c
Hroro 1o pasneny 16

Paznea 2. OCHOBBI CIIEIITMAJIBHON TEOPUH OTHOCHUTEJBHOCTH

OCHOBEHI CIICLIMAJIbHOM

bubnmnorexa LIOK
31 reopHH 3 1 https://m.edso00.ru/7f41c97¢c
OTHOCHUTEIIBHOCTH

HWroro no pasneny 3

Pa3gen 3. KBAHTOBASI ®U3UKA
41 DJIeMEHTHI KBAaHTOBOU 3 bubmuoreka [{OK

' OITUKHU https://m.eds00.ru/7f41c97¢c
4.2 Crpoenue aToma 2 bubmuotexa [JOK



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

https://m.edsoo.ru/7f41c97c
bubnunorexa LIOK
43 ATOMHOE AP0 4 1 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 9
Pazngean 4. 3JJIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
51 DJIEMEHTHI aCTPOHOMUU 4 1 bubnmnoreka HOK
' ¥ acTpopU3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 34 3 4
YACOB I10 ITPOT'PAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoumnuecTBo yacos
DJIeKTPOHHbIE
Hara uudposbie
n | Tema ypoka KonTtposabHubie IpakTu4eckue
Bcero U3y4eHus o0pa3oBaTre/ibHbIE
/ padoThI padoThI
pecypcbl
n
®dusnka — HayKa O PUPOJIE.
HaquHe METOABI ITO3HAHUA
OKpyXkaro1iero mupa. Posib u
MeCTO (PU3HKHU B
¢ https://m.edso0o.ru/3c68e8a
1 (dbopmMHupoBaHUU 1 q
COBPEMEHHOMN HAy4YHOU B
KapTUHBI MUpa, B
HpaKTH‘IGCKOﬁ JCATCIIBHOCTHU
TroIei
Mexanuyeckoe ABUKEHUE.
OTHOCHUTENBHOCTh
5 MEXaHUYECKOTIO JBHKCHUS. 1 https://m.edsoo.ru/ab25722
[Tepemenienue, CKOpOCTb, €
yckopeHue. PaBHomepHoe
MPSIMOJIMHEITHOE IBUKEHUE
3 PaBHOyCKOpEHHOE 1 https://m.edsoo.ru/23alabe
MIPSIMOJIMHEMHOE IBUKEHHE €
4 CBobosaHOe najieHue. L https://m.eds00.ru/9121c8a
Vckopenue cBo0OIHOrO 8



https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/9121c8a8

HaacHus

KpuBonuneliHoe 1BU>XEHUE.

https://m.edsoo.ru/c2756a4

5 JIBr>keHrE MaTepuaibHON 5
TOYKH O OKPY>KHOCTHU
[IpuHUMIT OTHOCUTENBHOCTH
6 lNanunes. UuepuuanbHbie https://m.edso00.ru/6e6f52b
cucremsl oTcueta. [lepBoiii 6
3akoH HproTOHa
Macca tena. Cuna. [Ipuniun
cynepro3uiuu cui. Bropoii
7 3akoH HproToHa 11 https://m.edsoo.ru/ed6e6c2
MaTepHaTbHON TOYKH. 4
Tpernii 3akoH HproToHa 1151
MaTepHaIbHBIX TOUEK
3aKOH BCEMUPHOIO
8 TaroreHus. Cuma TSAXKECTH. https://m.edsoo.ru/1e8ac97
IMepBas KocMuYecKas 8
CKOPOCTh
9 Cwita ynpyroctu. 3aKkoH https://m.edso0o.ru/127bf37
I'yka. Bec Tena 8
Cuna tpenus. Koapduunent
Tpenus. Cuia
https://m.edsoo.ru/345d6fa
10 | compoTHBIIEHUS IPH 3
JIBIDKCHHUH TEJIa B KUIKOCTH
WM Ta3e
11 | TIloctymarensHOE U https://m.eds00.ru/895793e



https://m.edsoo.ru/c2756a45
https://m.edsoo.ru/c2756a45
https://m.edsoo.ru/6e6f52b6
https://m.edsoo.ru/6e6f52b6
https://m.edsoo.ru/ed6e6c24
https://m.edsoo.ru/ed6e6c24
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/895793ea

BpallaTeIbHOE IBUKCHUE
a0COJIIOTHO TBEPZOTO TENA.

MowmenT cwisl. [nedo cumel.

VYcnoBust paBHOBeCHS
TBEPJIOTO TENa

|

12

HMirynsc MmaTepralbHON
TOYKH, CHCTEMBI
MaTepUAIbHBIX TOYEK.
Nmiynbe cuiibl. 3aK0H
COXpaHEHHUs UMITYJIbCa.
PeaktuBHOC ABHKCHHE

https://m.edsoo.ru/8fefedd
9

13

PaboTta 1 MOIITHOCTE CHIIBI.
Kunerndeckas sHeprus
MaTepUanbHONW TOUKH.
Teopema 06 U3MEeHEHUH
KUHETUYECKON SHEPIUH.
[ToreHmanpHas 3HEPrUsl.
IToTenumanbHas SHEPrUs
ynpyro aepopMupoBaHHOMH
npyxussl. [loreHnmanbHas
SHEprus Tena BOIU3U
MOBEPXHOCTU 3€MJIU

https://m.edsoo.ru/f4cfcb7
6

14

[ToreHumanbHBIE B
HEIOTCHITUAJIbHBIC CHIIEL.
CBs13b paboThI
HEIOTCHITUAJIEHBIX CHJI C
H3MEHEHHEM MEXaHHISCKOM

https://m.edso0.ru/9d2f72c
8



https://m.edsoo.ru/895793ea
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/f4cfcb76
https://m.edsoo.ru/f4cfcb76
https://m.edsoo.ru/9d2f72c8
https://m.edsoo.ru/9d2f72c8

SHEPrUHU CUCTEMBI T€J. 3aKOH
COXPAHEHHUSI MEXaHUYECKOMN
SHEPrUuu

15

Jlabopartopnast pabora Ne 1
«HccnenoBanue cBA3U
paboTHI CUJIBI C U3BMEHEHUEM
MEXaHMYECKOM HEePTUu Tela
Ha MPUMeEpEe PacTsHKEHUs
PE3UHOBOTO KIyTa»

https://m.edso0.ru/137861
38

16

KonTponbnas padora Ne 1 o
teme «KnHemaTHka.
JuHamuka. 3aKOHbI
COXPaHEHMsI B MEXaHUKE»

https://m.edsoo.ru/f7dcdb4
6

17

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON
teopun. bpoyHoBckoe
nswxenue. uddysus.
Macca MoJeKyiL.
KonnuecTBO BemecTna.
ITocrosinHass ABorazapo

https://m.edsoo.ru/aecle3l
a

18

Xapaxkrep JABUKECHUS U
B3aMMO/JICUCTBHUS YaCTHIL]
BemecTsa. Monenn
CTPOEHUS Ira30B, KUIKOCTEH
Y TBEPIBIX TEN

https://m.edsoo.ru/bff83b6
7

19

TennoBoe paBHOBECHE.
Temneparypa u eé

https://m.edsoo.ru/e3ea87d

3



https://m.edsoo.ru/13786138
https://m.edsoo.ru/13786138
https://m.edsoo.ru/f7dcdb46
https://m.edsoo.ru/f7dcdb46
https://m.edsoo.ru/aec1e31a
https://m.edsoo.ru/aec1e31a
https://m.edsoo.ru/bff83b67
https://m.edsoo.ru/bff83b67
https://m.edsoo.ru/e3ea87d3
https://m.edsoo.ru/e3ea87d3

n3mepenue. [lkana
teMrieparyp Llenbscus.
AbGconoTHas TeMieparypa
Kak Mepa CpeliHei
KUHETHYECKOW IHEPTUu
JIBUOKEHUS MOJIEKYIL.

Uneansueriii raz B MKT.

OcnoBHoe ypaBHeHue MKT.

https://m.edsoo.ru/e618e16

20 YpaBuenue MeHieneena- d
Kunaneiipona
21 3akoH JlanbToHa. ['a30BbIe https://m.edsoo.ru/e5ab133
3aKOHBI 2
N3onporieccel B uacaaibHOM
https://m.edsoo.ru/69b2d1
22 | rase u ux rpaduueckoe 37
MIPE/ICTABICHHE
BnyTtpeHnHss sHeprus
TEPMOJIUHAMUYECKOMN
CHCTEMBI B CTIOCOOBI €&
93 n3MeHeHus1. KonuuectBo https://m.edsoo.ru/d5a6ccf
TEIUIOTHI U padoTa. d
Bnytpennss sneprus
OJHOATOMHOTO UJI€aJIbHOTO
rasza
Buasl Tenonepenaun.
24 Y nenbHas TEMIOEMKOCTh https://m.edsoo.ru/d8eacc9

BerrecTsa. KoanuecTso
TETJIOTHI TIPH

5



https://m.edsoo.ru/e618e16d
https://m.edsoo.ru/e618e16d
https://m.edsoo.ru/e5ab1332
https://m.edsoo.ru/e5ab1332
https://m.edsoo.ru/69b2d137
https://m.edsoo.ru/69b2d137
https://m.edsoo.ru/d5a6ccfd
https://m.edsoo.ru/d5a6ccfd
https://m.edsoo.ru/d8eacc95
https://m.edsoo.ru/d8eacc95

TEIuIonepenaye.
AnuabaTtHBbIN mporiecc

IlepBbIil 3aK0H
TEPMOJAVHAMUKHU U €r0

https://m.edsoo.ru/facda34

25
HPUMEHEHUE K c
M30IpoIeccam
H
codparumocTs HgOHeCCOB https://m.edsoo.ru/96ealcc
26 | B mpuponae. Bropoii 3akoH 3
TEPMOJAUHAMUKHU N
IT i KII
pHHHm} ACHCTBIA 1 A https://m.edsoo.ru/c9a7d13
27 | remnoBoi MammHbL. [{uKT 9
Kapuo B
Obobuaromii ypox https://m.edsoo.ru/3a67c55
28 | «MonekynspHas QU3MKA. f
OCHOBBI TEPMOJTUHAMUKH -
Konrtponbnas pabora Ne 2 no
og | Teme «MonexkynsapHas https://m.edsoo.ru/3a69ad1
¢usuka. OCHOBBI 1
TEPMOTUHAMUKI
I1
apO0OpasOBaHHE i https://m.edsoo.ru/a6b9b69
30 | xonamencanus. Mcnapenue u f
KHUTICHUE _
AGcomtoTHas 1
31 | oTHocHUTenbHAs BIAKHOCTH https://m.edso0.ru/f1f8c83f
Bo3ayxa. Hacelenuslii map
32 | Tsépmoe Teno. https://m.edsoo.ru/fc913be



https://m.edsoo.ru/facda34c
https://m.edsoo.ru/facda34c
https://m.edsoo.ru/96ea1cc3
https://m.edsoo.ru/96ea1cc3
https://m.edsoo.ru/c9a7d139
https://m.edsoo.ru/c9a7d139
https://m.edsoo.ru/3a67c55f
https://m.edsoo.ru/3a67c55f
https://m.edsoo.ru/3a69ad11
https://m.edsoo.ru/3a69ad11
https://m.edsoo.ru/a6b9b69f
https://m.edsoo.ru/a6b9b69f
https://m.edsoo.ru/f1f8c83f
https://m.edsoo.ru/fc913bea

Kpucramnmueckue u
amopQHbIe Tena.
AHU30TpONHUS CBOMCTB
Kpuctayos. XKuakue
Kkpuctayibl. CoBpeMeHHbIE
MaTepuabl

|

IInaBnenune n
KpUCTAILUIA3AIUA. Y A€IbHAs

https://m.edso0.ru/33dc65d

33 1
TEIUIOTA TUIaBJICHUSI. 2
Cyb6numarnus
YpaBHEHUE TETIOBOTO https://m.edsoo.ru/bb4aec8
34 1
Oananca 1
OBILEE KOJIMYECTBO 34

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/fc913bea
https://m.edsoo.ru/33dc65d2
https://m.edsoo.ru/33dc65d2
https://m.edsoo.ru/bb4aec81
https://m.edsoo.ru/bb4aec81

11 KITACC

Ne KonuyecTBo yacos
DJIEeKTPOHHbIE
Hara uudgponbie
n | Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
Bcero U3y4YeHUS o0pa3oBaTe/ibHbIE
/ padoThI padoThI
pecypchl
1|
DneKkTpu3aius Tel.
1 Dnektpuyeckuii 3apsia. [[Ba 1 https://m.eds00.ru/a897521
BH/IA DJIEKTPHYECKHX 8
3aps/10B
[IpoBOAHMKY, TUINEKTPUKH
5 1 TIOJTYTIPOBOJTHUKHU. 3aKOH 1 https://m.edsoo.ru/37ed68d
COXPAHEHHUS IEKTPUYECKOTO 1
3apsna
B3anmoneiicTBre 3apsioB.
. https://m.edsoo.ru/e794dad
3 3akon Kynona. Toyeunsrii 1 8
BJIEKTPUYECKUN 3apsiT -
HanpsioxénnocTthb
ANEKTPUYECKOTO TIOJISL.
https://m.edso00.ru/c9451be
4 [IpuHIun cyneprno3unumn 1 o
IIEKTPUYECKUX MOJIEH. B
JInHuu HanPsKEHHOCTH
Pa6ora cun
5 3IIEKTPOCTATUYECKOTO TOJISI. 1 https://m.edsoo.ru/ee5c767
[MoTtennuan. PazHocts 3
IIOTEHIIMAJIOB



https://m.edsoo.ru/a8975218
https://m.edsoo.ru/a8975218
https://m.edsoo.ru/37ed68d1
https://m.edsoo.ru/37ed68d1
https://m.edsoo.ru/e794dad8
https://m.edsoo.ru/e794dad8
https://m.edsoo.ru/c9451bee
https://m.edsoo.ru/c9451bee
https://m.edsoo.ru/ee5c7673
https://m.edsoo.ru/ee5c7673

[IpoBOHMKY U AUDIIEKTPUKHU
B JJIEKTPOCTATUYECKOM IIOJIE.

https://m.edsoo.ru/3fab6c8

0 JusnexTpuueckas S

MIPOHHUIIAEMOCTh
7 DNEeKTPOEMKOCTb. https://m.edsoo.ru/3daf6df

Konencarop 9

DNEeKTPOEMKOCTD TIJIOCKOTO

https://m.eds00.ru/8177e86

8 KOH/IeHCcaTopa. DHepTus 6

3apsHUKEHHOT0 KOHJIEHCATOpa

Pemenue 3aa4 Ha pacuet

https://m.edso00.ru/86c¢cc7f5

9 ANEKTPOEMKOCTH U YHEPTUH 4

3apsHUKEHHOT0 KOHJIEHCATOpa

[IpuHIMn neicTBUA U

MIPUMEHEHUE

KOHJICHCATOPOB,
10 KOIIMPOBAJIBHOIO almapara, https://m.edso00.ru/57d2f64

CTPYWHOTO ITPUHTEPA. 4

DneKkTpocTaTu4ecKas

3anmTa. 3a3eMIICHUE

3JIEKTPONIPUOOPOB

DIIEKTPUYECKUH TOK,

YCJIOBHS €T0

CymeCTBOBai{ - https://m.edsoo.ru/5f18e57
11 | ITocrosHHBIN TOK. CHila

ToKa. Hampsixenue.
Conporusnenue. 3akon OMa
JUTS y9acTKa [enu

c



https://m.edsoo.ru/3fab6c85
https://m.edsoo.ru/3fab6c85
https://m.edsoo.ru/3daf6df9
https://m.edsoo.ru/3daf6df9
https://m.edsoo.ru/8177e866
https://m.edsoo.ru/8177e866
https://m.edsoo.ru/86cc7f54
https://m.edsoo.ru/86cc7f54
https://m.edsoo.ru/57d2f644
https://m.edsoo.ru/57d2f644
https://m.edsoo.ru/5f18e57c
https://m.edsoo.ru/5f18e57c

12

ITocnemoBarenpHOE,
napajuiesIbHOE, CMEIIAHHOE
COCJIMHEHUE MPOBOIHUKOB.
JlaGopaTopHas padota Ne 1
«M3ydeHue cMenranHoro
COCIMHEHUS PE3UCTOPOB)

0.5

https://m.edsoo.ru/16eld6f
8

13

Pabora 1 MoOIIIHOCTH
3JIEKTPUYECKOI0 TOKA. 3aKOH
[xoynsa-Jlenna

https://m.edsoo.ru/deed7cd
5

14

3axon OMa AJ1s1 IOJIHOM
(3aMKHYTOI) 2IIEKTPHUUECKON
nenu. KopoTrkoe 3ambIkaHue.
JIaGopartopHas pabota Ne 2
«H3mepenne D/1C
MCTOYHHKA TOKA U €T0
BHYTPECHHETO
COIIPOTHBIICHUS»

0.5

https://m.edsoo.ru/d27bf8b
1

15

PesepBHbIii yPOK.
KonTponbhas padota no
Teme Ne |
"OnekTpoauHaMuka'

https://m.edsoo.ru/635d6ac
d

16

DneKTpOHHas IPOBOJAUMOCTD
TBEPABIX METAJLJIOB.
3aBUCUMOCTh
CONPOTHUBIIEHUS METAJJIOB OT
TEMIIEPATYPHI.
CBepxnpoBOIMMOCTb

https://m.edsoo.ru/9e45fffd



https://m.edsoo.ru/16e1d6f8
https://m.edsoo.ru/16e1d6f8
https://m.edsoo.ru/deed7cd5
https://m.edsoo.ru/deed7cd5
https://m.edsoo.ru/d27bf8b1
https://m.edsoo.ru/d27bf8b1
https://m.edsoo.ru/635d6acd
https://m.edsoo.ru/635d6acd
https://m.edsoo.ru/9e45fffd

17

DNEeKTPUUYECKHI TOK B
BakyyMme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/1756¢ccl
1

18

[TonynpoBoHMKH, UX
cOOCTBEHHAs U ITPUMECHAs
npoBoaumMocTs. CBolicTBa
p—N-nepexoaa.
[TomynpoBOIHUKOBBIE
PUOOPHI

https://m.edsoo.ru/8caf19d
3

19

DNEeKTPUYECKHI TOK B
pacTBopax M pacruiaBax
AJIEKTPOJIMTOB.
DNEeKTPOIUTHYECKAS
JUCCOLUAIUS. DIEKTPOIIN3

https://m.edsoo.ru/2d19db3
b

20

DNEeKTPUUECKU TOK B ra3ax.
CaMoCTOSTEIbHBIA 1
HECaMOCTOSITENIbHBIN pa3psi.
Monnus. I1nazma

https://m.edsoo.ru/e95aclc
e

21

O6o06maromuit ypok mno
TeMe “DNEeKTPOCTaTHKa.
IToCTOSIHHBIN DIIEKTPUYECKUN
TOK

https://m.edsoo.ru/858efad
d

22

ITocTosTHHBIE MAarHUTEI K UX
B3aHMOJICICTBHE.
MarnuTHoe nosie. Bexrop
MAarHUTHOM MHIYKLIHH.
JIMHUY MarHUTHOM

https://m.edsoo.ru/dd28afl
d



https://m.edsoo.ru/1756cc11
https://m.edsoo.ru/1756cc11
https://m.edsoo.ru/8caf19d3
https://m.edsoo.ru/8caf19d3
https://m.edsoo.ru/2d19db3b
https://m.edsoo.ru/2d19db3b
https://m.edsoo.ru/e95ac1ce
https://m.edsoo.ru/e95ac1ce
https://m.edsoo.ru/858efadd
https://m.edsoo.ru/858efadd
https://m.edsoo.ru/dd28af1d
https://m.edsoo.ru/dd28af1d

WHAYKIUU

23

MarsuTHoOE 110JIe
MIPOBOJTHHUKA C TOKOM. OIIBIT
Opcrena. Bzaumopeiictue
MIPOBOJIHUKOB C TOKOM

https://m.edsoo.ru/91ec166
5

24

JIaboparopHas padota Ne 3
«/3y4yeHne MarHuTHOTO
TOJISl KATYIIKH C TOKOM»

https://m.edsoo.ru/cbb4e22
c

25

JlelicTBME MarHUTHOTO TOJISt
Ha MIPOBOJIHUK C TOKOM.
Cuna Amrepa.
JlaboparopHas padota Ne 4
«HccnenoBanue IeMcTBUS
MOCTOSSHHOTO MarHuTa Ha
pPaMKy C TOKOM»

https://m.edsoo.ru/4c792b5
[¢

26

JleiicTBHE MarHUTHOTO MOJIS
Ha JBUKYIYIOCS
3apsUKeHHYHo yactuny. Cuna
Jlopenma. PaGoTa criib
Jlopenua

https://m.edsoo.ru/efd1d4f
4

27

DneKTpoMarHuTHas
nHaykius. [lorok BekTopa
MarHuTHON MHAYKIHH. D/1C
WHJYKIHAH. 3aKOH
3JIEKTPOMATrHUTHOMN
nHaykiuu dapanes

https://m.edsoo.ru/e89a67f
1

28

JIaGoparopnas padota Ne 5

https://m.edsoo.ru/d6887ae



https://m.edsoo.ru/91ec1665
https://m.edsoo.ru/91ec1665
https://m.edsoo.ru/cbb4e22c
https://m.edsoo.ru/cbb4e22c
https://m.edsoo.ru/4c792b5c
https://m.edsoo.ru/4c792b5c
https://m.edsoo.ru/efd1d4f4
https://m.edsoo.ru/efd1d4f4
https://m.edsoo.ru/e89a67f1
https://m.edsoo.ru/e89a67f1
https://m.edsoo.ru/d6887aeb

«HccnenoBanue SBiacHUI
3JIEKTPOMATrHUTHOMN
HHIYKLIHA)

l=x

29

NuaykTuBHOCTH. SIBIICHUE
camounaykiuu. 3J1C
CaMOUHIYKIMH. DHEPIHUsl
MarHUTHOTO TIOJISI KATYIITKH C
TOKOM. DJIEKTPOMAarHuTHOE
noie

https://m.edsoo.ru/f4353ea
1

30

TexHudeckue ycTpoucTBa u
UX IPUMEHEHUE:!
ITOCTOSIHHBIE MATrHUTHI,
2JIEKTPOMArHHUTHI,
JJIEKTPOJIBUIaTEND,
YCKOPUTEIIN IIEMEHTAPHBIX
4aCcTHUL, UHAYKIIMOHHAS 11€Yb

https://m.edsoo.ru/3eb8de3
f

31

O60061maronuit ypok
«MarauTHoOe moJe.
DneKTpoMarHuTHas
WHIYKIUS

https://m.edsoo.ru/3a2fd5b
6

32

KonTponbnas padora Ne 2 o
Teme «MarauTHoe moJie.
DJIEKTpOMarHuTHast

WHIYKITHAS

https://m.edsoo.ru/6de9c32
7

33

Pe3epBHbIN ypok

34

PesepBHbIN ypok



https://m.edsoo.ru/d6887aeb
https://m.edsoo.ru/f4353ea1
https://m.edsoo.ru/f4353ea1
https://m.edsoo.ru/3eb8de3f
https://m.edsoo.ru/3eb8de3f
https://m.edsoo.ru/3a2fd5b6
https://m.edsoo.ru/3a2fd5b6
https://m.edsoo.ru/6de9c327
https://m.edsoo.ru/6de9c327

OBIIEE KOJIMYECTBO

KojeOaHus B UACaTbHOM
KoJieOaTeIbHOM KOHTYDE.
AHaorus Mexuay

YACOB 110 ITPOTPAMME 34 2 >
12 KUIIACC
Ne KonuyecTBo yacos
JJIeKTPOHHbIE
Jara nu(ppoBbIE
n | Tema ypoka KoHTpoJbHbIe IIpakTHYeckue
Bcero U3y4eHust o0pa3oBaTe/bHbIe
/ padoThI padoThI
pecypcsbl
n
CBoOo/IHBIE MEXaHUYECKHE
KoseOaHus. 'apmoHnyeckue
https://m.eds00.ru/18¢c5f98
1 KoJieOaHusl. Y paBHEHUE 1 f
rapMOHUYECKUX KOJeOaHHH. B
[IpeBpamenue sueprun
JlabopaTtopHas pabota Ne 1
«HccnenoBanne
5 3aBUCUMOCTH IIEPUOJIA 1 1 https://m.edso0.ru/73d43b2
MaJIbIX KoJiebaHuil rpys3a Ha b
HUTH OT JUTUHBI HUTU U
Macchl Irpy3a»
KonebarenbHblil KOHTYD.
CBobonHbIE
3 JJIEKTPOMAarHUTHbIE 1 https://m.edsoo.ru/a931b8b

2



https://m.edsoo.ru/18c5f98f
https://m.edsoo.ru/18c5f98f
https://m.edsoo.ru/73d43b2b
https://m.edsoo.ru/73d43b2b
https://m.edsoo.ru/a931b8b2
https://m.edsoo.ru/a931b8b2

MEXaHUYECKUMHU U
ANEKTPOMATrHUTHBIMH
KOJIeOaHUAMU

®opmyna Tomcona. 3akon
COXpaHeHI/IH BHCPFI/II/I B
HJIeaJIbHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/a751781
2

[IpencraBnenue o
3aTyXxarouux KoJIeOaHusIX.
BeinyX1eHHBIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. Beinyxnennsie
JJIEKTPOMAarHUTHbIE
konebanus. [lepeMeHHbII
TOK.

https://m.edsoo.ru/6ac54bc
2
https://m.edsoo.ru/98fd794
e

Tpancdopmatop.
IIponsBoacTBo, nepenava u
notpelieHne
JIEKTPUYECKON SHEPTUN

https://m.edsoo.ru/5b6e772
2

MexaHnuecKkue BOJIHBI,
YCIIOBUS PacIpOCTPAHEHHUS.
[Tepuoa. Cxopoctb
pacnpocTpaHeHHs U JUTMHA
BOJHBIL. [lonepeunsie n
IIPOJIOJIbHBIE BOJHBL. 3BYK.
I'pomkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

https://m.edsoo.ru/f66aabl
8
https://m.edsoo.ru/f344ef7
1



https://m.edsoo.ru/a7517812
https://m.edsoo.ru/a7517812
https://m.edsoo.ru/6ac54bc2
https://m.edsoo.ru/6ac54bc2
https://m.edsoo.ru/98fd794e
https://m.edsoo.ru/98fd794e
https://m.edsoo.ru/5b6e7722
https://m.edsoo.ru/5b6e7722
https://m.edsoo.ru/f66aab18
https://m.edsoo.ru/f66aab18
https://m.edsoo.ru/f344ef71
https://m.edsoo.ru/f344ef71

3JICKTpOMaFHI/ITHLIe BOJIHHBI,
HX CBOMCTBA U CKOPOCTb.
[IIkana 3neKTpOMarHUTHBIX
BOJIH

https://m.edsoo.ru/f575da8
7

[TpuHIMIIBI paIKOCBS3U U
TeJieBuIeHM. Pa3BuTne
CPEACTB CBSI3H.
Pamnonoxanusa

https://m.edsoo.ru/fae4d6b
b

10

KonTponbnas padora Ne 1
«Komebanus 1 BOIHbBI»

https://m.edsoo.ru/51921a9
6

11

[IpssmonuneHoe
pacrpocTpaHeHHE CBETa B
OJIHOPOJHOM Cpeje.
TodeuHbIil HCTOYHHUK CBETA.
JIyu cBeta. OTpaxkeHue
CBeTa. 3aKOHBI OTPAKEHUS
cgera. [loctpoenue
M300paXEHUH B MIIOCKOM
3epKale

https://m.edsoo.ru/ecc67fb
d
https://m.edsoo.ru/f93a7f3a

12

IIpenomiienue cBera.
ITonHoe BHyTpeHHEE
orpaxeHnue. IIpenenbHbii
yroJl IOJIHOTO BHYTPEHHETO
oTpaxkeHus . JlabopaTopHas
pabota Ne 2 «3mepenue
NoKa3aTess MPeIOMIICHUS
CTEKJIa»

https://m.edsoo.ru/b84d3bc
e



https://m.edsoo.ru/f575da87
https://m.edsoo.ru/f575da87
https://m.edsoo.ru/fae4d6bb
https://m.edsoo.ru/fae4d6bb
https://m.edsoo.ru/51921a96
https://m.edsoo.ru/51921a96
https://m.edsoo.ru/ecc67fbd
https://m.edsoo.ru/ecc67fbd
https://m.edsoo.ru/f93a7f3a
https://m.edsoo.ru/b84d3bce
https://m.edsoo.ru/b84d3bce

JInnzsl. [loctpoenue
1300pakeHMi B JIMH3E.

https://m.edsoo.ru/5472dd8

13 dopmyJia TOHKOH JTMH3BI. )

VYBenuueHue JTMH3bI

Jlaopatopras pa6oia Ne 3 https://m.edsoo.ru/b3a2484
14 «HccienoBanue CBOUCTB b

M300paXeHUI B TUH3AX» B

Jucnepcus cera.

CrnoxHbI cocTaB 6e10r0
15 | cBera. LiBer. JlabopaTopHas https://m.edsoo.ru/faf7f386

pabora Ne 4 «Habnronenue

JUCIIEPCUU CBETa»

WNnuTtepdepennus cera.

Judpakius certa. https://m.eds00.ru/32d4c65
16 JudpakiuonHas pemeéTka. 6

ITonepedyHOCTh CBETOBBIX https://m.eds00.ru/673347c

BoJH. [lonsipuzanus ceera. €

OnTuueckue mpruOOpPbI

['panu1ibl TPUMEHUMOCTH

KJIACCUYECKOW MEXaHUKHU.

[Toctynatel cnennanbHOM https://m.edsoo.ru/b246554
17 | TEOPHH OTHOCHTENLHOCTH. b

OTHOCHUTENBHOCTH https://m.eds00.ru/368c57b

OZTHOBPEMEHHOCTH. €

3aMeITIeHne BPEMEHH U

COKpaILlEHHUE JIJTNHBI
18 DHEprust 1 UMITYJIbC https://m.edsoo.ru/cdbadf4



https://m.edsoo.ru/5472dd85
https://m.edsoo.ru/5472dd85
https://m.edsoo.ru/b3a2484b
https://m.edsoo.ru/b3a2484b
https://m.edsoo.ru/faf7f386
https://m.edsoo.ru/32d4c656
https://m.edsoo.ru/32d4c656
https://m.edsoo.ru/673347ce
https://m.edsoo.ru/673347ce
https://m.edsoo.ru/b246554b
https://m.edsoo.ru/b246554b
https://m.edsoo.ru/368c57be
https://m.edsoo.ru/368c57be
https://m.edsoo.ru/cdba9f4e

PENATUBUCTCKOM YaCTHUIIBL.
CBs13b Macchl € 3HEpruen u
UMITYJILCOM. DHEPIHUs TOKOS

[9>]

KonrtponsHas padora Ne 2
«Onruka. OCHOBBI

https://m.edsoo.ru/46edc9e

19 .
CIIEIUAJIBHON TEOPUU 2
OTHOCHUTEIbHOCTH»
20 ®otonsl. ®opmyna [1nanka. https://m.edsoo.ru/eedc67f
DHEpPrusi ¥ UMITYJIC POTOHA S
OTKpBbITHE U HCCTIEIOBAaHUE
dororddekra. OnwiTer A. T
C https://m.edsoo.ru/97eab8d
TOJIETOBA. 3aKOHBI A
21 @groaq)(lzeKTa. YpasHenHe https://m.edso00.ru/2e76847
OHHIITEHRHA I 1
dbotorddekra. «Kpachas B
rpanuna» Gotordpdexra
JlaBnenne cBera. OnbiThl I1.
https://m.edsoo.ru/e153c19
22 H. JIebeneBa. Xumuueckoe 9 :
JICVCTBUE CBETA -
Mozens aroma ToMCOHa. https://m.edsoo.ru/ba433c7
OmnsiThl Pesepdopraa mo 6
https://m.edsoo.ru/2b8a47f
23 | paccesHUIO 0-9aCTHII. 1
TInanerapras Moaens https://m.edso00.ru/45ee982
aroma. [locrynatel bopa. 9
24 BonHoBeIe cBolicTBa https://m.edsoo.ru/fa995ab

yactull. Bomnnsl e bpous.

1



https://m.edsoo.ru/cdba9f4e
https://m.edsoo.ru/46edc9e2
https://m.edsoo.ru/46edc9e2
https://m.edsoo.ru/eedc67f5
https://m.edsoo.ru/eedc67f5
https://m.edsoo.ru/97eab8d4
https://m.edsoo.ru/97eab8d4
https://m.edsoo.ru/2e768471
https://m.edsoo.ru/2e768471
https://m.edsoo.ru/e153c199
https://m.edsoo.ru/e153c199
https://m.edsoo.ru/ba433c76
https://m.edsoo.ru/ba433c76
https://m.edsoo.ru/2b8a47f1
https://m.edsoo.ru/2b8a47f1
https://m.edsoo.ru/45ee9829
https://m.edsoo.ru/45ee9829
https://m.edsoo.ru/fa995ab1
https://m.edsoo.ru/fa995ab1

KopnyckyisipHO-BOITHOBOM
nyanu3Mm. CIOHTaHHOE U
BBIHYKJCHHOE U3IyYCHHE

25

OTtkpbiTHE
paanoakTUBHOCTU. OMBITHI
Pesepdopaa o
OTIpeICTICHUIO COCTaBa
Pa0aKTUBHOTO
n3nydenus. CBoicTBa
anbda-, 6era-, raMma-
u3nydeHus. BnusHue
PaZMoOaKTUBHOCTH Ha
YKUBBIE OPTraHU3MBI

https://m.edsoo.ru/ae3cad4
2
https://m.edsoo.ru/421844c
4

26

N3otonsl. Anbda-pacna.
DNEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
Namma-uznyuenue. DHeprus
CBSI3M HYKJIOHOB B si/Ipe.
SnepHble peaky.
SnepHslil peakTop.

https://m.edsoo.ru/28f5e13
2
https://m.edsoo.ru/66b9f3e
1

27

OTkpbITHE IPOTOHA U
HEWTpOHA. DJIIEMEHTApHbIE
gacTUlbl. OTKpBITHE
O3UTpoHa. MeTonbl
HaAOIIOEHUS U
perucrpanuu
JJIEMEHTAPHBIX YaCTHII.

https://m.edsoo.ru/e9fdd81
9



https://m.edsoo.ru/ae3cad42
https://m.edsoo.ru/ae3cad42
https://m.edsoo.ru/421844c4
https://m.edsoo.ru/421844c4
https://m.edsoo.ru/28f5e132
https://m.edsoo.ru/28f5e132
https://m.edsoo.ru/66b9f3e1
https://m.edsoo.ru/66b9f3e1
https://m.edsoo.ru/e9fdd819
https://m.edsoo.ru/e9fdd819

Kpyrusbiit cron
«DyHIaMeHTalIbHbIE
B3auMoercTBUA. ENUHCTBO
(bU3UIECKOI KapTHUHBI
MHPa»

28

KonTponbnas padorta Ne 3
o TeMe "OJIEeMEHTHI
KBAaHTOBOH (PU3HKH.
CtpoeHue aToMa 1
aTOMHOTO siapa"

https://m.edsoo.ru/6e59e3e
b

29

DTarbl pa3BUTHS
acTpoHoMuu. [IpukiagHoe u
MHPOBO33PEHUYECKOE
3HauYeHUE acTpoHOMUU. Bun
3BE3HOrO HeOa. Co3Be3mus,
SIPKUE 3BE3/bI, TNIAHETHI, X
BUINMOC IBUKXCHHUC.
ConHeyHas cucTeMa

https://m.edso0.ru/4771464
2

30

Comnune. Conneunas
aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHIIa U 3BE3]I.
3BE&31IBI, MX OCHOBHBIE
XapaKTEPUCTUKHU. 3BE3]IbI
rJIaBHOM
IIOCIIEJOBATEIILHOCTH.
CoBpemeHHbIE
MPEJICTABICHUS O

https://m.edsoo.ru/2aeae42
2
https://m.edsoo.ru/87fe5a4
3



https://m.edsoo.ru/6e59e3eb
https://m.edsoo.ru/6e59e3eb
https://m.edsoo.ru/47714642
https://m.edsoo.ru/47714642
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IPOBEPSIEMBIE TPEFOBAHMUS K PE3YJIBbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON

INPOI'PAMMDBI
10 u 11 KVIACCA

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHUsI 0OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
cpeaHero o0uero oopa3oBaHus

10.1

JleMoHCTpHUpOBaTh Ha TpHUMEpax pojab U MecTOo (U3UKH B (POPMHUPOBAHUU COBPEMEHHOW HAyYHOH
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHI, B TPAKTHUECKON NeATeIbHOCTH JII0IeH

10.2

YuuTbiBaTh TpaHULBI MPUMEHEHHUS HM3YUYEHHBIX (U3MYECKUX MOJeNel: MaTepuajbHas TOuKa,
HMHEepLHaJIbHas cucTeMa OTcY€Ta, abCOJIIOTHO TBEPJOE TENIO, WICAJIbHBIN ra3; MOJEIN CTPOEHUS Ta3oB,
KHUAKOCTEN U TBEPJBIX TEJ, TOUSUHBIN AIEKTPUUECKUH 3apsi/i — IPU PEeIIeHUH PU3NUYECKHX 3a]a4

10.3

Pacnio3naBartsp q)HSH‘IeCKI/Ie SABJICHU A (HpOI_ICCCLI) U OOBJACHATH UX Ha OCHOBE 3aKOHOB MCXaHHKH,
MOJ'IeKyJ'ISIpHO'KI/IHeTI/I‘-IeCKOI\/’I TEOPpUHU CTPOCHHA BCIICCTBA W JJIICKTPOAMHAMUKU: PABHOMCPHOC U
PAaBHOYCKOPCHHOC HpHMOHHHeﬁHOC JABUIKCHHC, CBO6OI[HO€ MaacHUueC TCJI, ABUIKCHUC IO OKPYKHOCTH,
HHEpOUs, B3aHMO/ICHICTBHE TCII, I[I/ICI)(bY?»I/IH, 6pOYHOBCK06 ABWIKCHUC, CTPOCHUC JKUJIKOCTEN U TBépI[BIX
TCJI, U3MCHCHHUC 00bEMa Ten IIpHU Harp€BaHUU (OXJ'Ia)KI[eHI/II/I), TCIIJIOBOC pPABHOBECHUEC, HCIIAPCHHC,
KOHACHCAlUA, IJIABJICHUEC, KpUCTAJININ3allusd, KUIICHUC, BJIA’)KHOCTb BO31yXa, ITOBBIICHNUEC IABJICHUA I'a3a
Ipu €ro HAarp€BaHUM B 3aKPLITOM COCYJC, CBA3b MCKIY MMapaMCTpaMH COCTOSAHUSA ra3a B U30MPOLECCaAX;
QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apA10B

10.4

OnucelBaTh MEXaHUYECKOE JIBIKEHHE, HCMOIb3ysl (U3MUECKHe BEJIWYMHBI: KOOpJAMHATAa, IYTh,
IIEPEMEIEHUE, CKOPOCTh, YCKOPDEHHE, Macca Teja, CUId, WUMITYJIbC Tella, KUHETHYECKas DHEpIus,
MOTEHIIMAJIbHAs SHEPTusi, MeXaHuueckas padoTa, MeXaHHYecKas: MOIIHOCTb; MPHU OMHMCAHWUU NPABUIBHO
TpPaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEJIIMYMH, WX OOO3HAYEHUS M EIUHUIIbI, HaXOAUTh
(hopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTUMHU BEITUYUHAMHU

10.5

OnwuceIBaTh HU3Yy4YCHHBIC TCIIJIOBEBIC CBOMCTBA TEJI M TCILIOBBIC ABJICHUA, MCIIOJIb3Ys @HSHHGCKI/IG




BEJIMYUHBI: JaBJICHHE Ta3a, TeMIlepaTypa, CpPeIHssl KHHETHYecKas SHEpPrusl XaOTUYECKOIO JIBHXKEHUS
MOJIEKYJI, CPEIHEKBaJgpaTHUUHas CKOPOCTb MOJEKYJ, KOJUYECTBO TEIJIOThbl, BHYTPEHHSS SHEPIHus,
pabora raza, KO3)PHUIMEHT IMOJE3HOTO NEHUCTBUS TEIJIOBOTO IBUTATElNs; MPH ONMUCAHUU MPABUIBHO
TPaKkTOBaTh (PU3UYECKUN CMBICT HMCHOJIB3YEMbIX BEJIMYMH, UX OOO3HAYEHUS W EIUHUIbI, HAXOAWUTH
(hopMyIIbl, CBSA3bIBAIONINE JAHHYIO (U3MUECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAM

10.6

OnuceiBaTh HM3y4YEHHBIE AJIEKTPUUYECKUE CBOWCTBA BEILIECTBA M JJIEKTPUYECKHE SIBICHUS (IIPOLIECCHI),
UCHOJIBb3YS (PU3MUECKUE BEJIUUYMHBI: JIEKTPUUECKHUI 3apsill, 2JIEKTPUUYECKOE I0JIe, HAPSHKEHHOCTD I10JIA,
MOTEHIMAJl, Pa3HOCTh IMOTECHIMAJIOB; TIPU OINWCAHWM TMPABWIBHO TPAKTOBATh (DU3UUYECKHA CMBICH
WCTOJIB3yEeMBIX BEIIMYHMH, UX O003HAUCHHs M CIMHMIIBL, YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JaHHYIO
(U3NYECKYIO BETMYMHY C IPYTHMMHU BEIMYHHAMU

10.7

aHAJM3UPOBaTh (PU3UYECCKHE TPOILIECCHI M SBJICHUS, HCIIOJIB3Ys (DU3MUECKUE 3aKOHBI M MIPHUHIUIIBI: 3aKOH
BcemupHoro TsaroteHus, |, Il u Il 3axkonsr HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKON DHEPruH, 3aKOH
COXPAaHEHUS HMMITYJbCa, MPUHIUM CYNEPIO3UIIMA CUJl, IPUHIIUAI PaBHOMPABUS HHEPIHAIBHBIX CHCTEM
0TCY€Ta; MOJEKYISIPHO-KMHETUUECKYI0 TEOPUIO CTPOEHUS BEIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CpeIHen
KHHETUYECKOW SHEPTruu TEIUIOBOTO JABI)KEHUS MOJIEKYJT ¢ aOCONIOTHOM TemrepaTypoi, MEepBbI 3aKOH
TEPMOJAMHAMHKH; 3aKOH COXPAHEHHUS DIEKTPHUUECKOro 3apsna, 3akoH KynoHa; mpu 3TOM pa3nudvarh
CIIOBECHYIO (POPMYITUPOBKY 3aKOHA, €r0 MATeMaTUYECKOE BBIPAKEHUE M YCIOBHUS (TpaHUIIBI, OOIACTH)
MIPUMEHUMOCTHU

10.8

OOBSACHATH OCHOBHBIE NMPUHIUIBI AEHCTBUSI MalIUH, MPUOOPOB U TEXHUYECKUX YCTPOWCTB; pa3inyaTh
yCJIOBHUS UX 0€30I1aCHOT0 UCIOJIb30BaHUS B IOBCETHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI 10 MCCIEJOBAHUIO (PU3NUECKUX SBICHUNA M MPOIECCOB C HCIOIb30BAHUEM
NPSIMBIX U KOCBEHHBIX U3MEPEHUIl; IpU 3TOM (OPMYIHPOBATh MpobieMy (3a1auy) U TUIIOTE3y y4EeOHOTo
HKCHEpUMEHTa, COOMpaTh YCTAaHOBKY U3 IMpPEUIOKEHHOr0 O0OpYAOBaHMs, IPOBOAUTH ONBIT U
(hopMyIMPOBATH BBIBOJBI

10.10

OcymiecTBiATh HpsSMble UM KOCBEHHbIE HW3MEpEHUs (U3MYECKMX BEJIWYHMH; MpPU STOM BBIOMpATh
ONTUMANIBHBIA CMOCO0 M3MEpEeHHs] M HUCHOJb30BATh HW3BECTHHIE METOJbl OIEHKHU IMOTPELIHOCTEH
U3MEPEHUN




10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMU BEIMYUHAMH C HCIIOJIb30BAHUEM MIPSIMBIX MU3MEPEHU;
IpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHUpPOBATh pe3ylbTaThl MOJYyYECHHOW 3aBUCHMOCTHU
(bu3MYeCKUX BEJIUYMH B BUIE€ TaOIUI ¥ rpadHKOB, EIaTh BHIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAHU

10.12

Cobnronate mpaBuia 0€30MAaCHOTO TpyAa IMPU MPOBEACHUU HCCIEAOBAaHMH B paMkKax Yy4eOHOro
HKCHEPUMEHTa, Y4eOHO-HCCIEOBATENbCKOH M MPOSKTHOM  JEATENBHOCTH C  HCIOJIb30BaHUEM
M3MEPHUTENBHBIX YCTPOMCTB U 1AOOPAaTOPHOTO 00OPYAOBAHUS

10.13

Pemarsn paC‘léTHbIe 3a7a4M C SIBHO 3aJlaHHOMU (1)H3H‘I€CKOI71 MOZCIIbIO, UCITIOJIB3YA (1)H31/I‘ICCKI/I€ 3aKOHBI 1
MIPpUHOUIIBI; HA OCHOBC aHaJin3a YCJIOBUS 3adavu BLI6I/IpaTL (1)I/ISI/I‘ICCKYIO MOJICJb, BBIACIIATDH (1)1/131/1%01(1/16
BCINYNHBI U (bOpMy'J'IBI, HCO6XOI[I/IMBIC s eé peuiCHuA, IIPOBOINUTDH paC‘IéTH U OLICHHBATb PCAJIbHOCTDb
TTOJIYUYCHHOT' O 3HAUCHU A (1)PI3PI‘I€CKOﬁ BCIINYHHBI

10.14

Pemate xauecTBEeHHbIE 3a/layd: BBICTPAUBATh JIOTUYECKU HEMPOTUBOPEUMBYIO LEMOYKY PACCYKICHUH C
OIOPOY Ha U3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3MYCCKUE SIBICHUS

10.15

Vcnonb30Bathk NMpH pelieHud y4eOHBIX 3aJau COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH IS TTOHMCKa,
CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U MPEICTABICHHUsS Y4eOHOH M HAaydyHO-TIOMYJISIpHONH MH(pOpMAaLUH,
MIOJTyYEHHOM U3 pa3NWYHbIX HCTOYHUKOB; KPUTHYECKU aHAJIM3UPOBATh MOJy4aeMyro HH(OpMaIIio

10.16

[IpuBoaMTH TpHUMEpPHl BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DM3UKOB B DPAa3BUTHE HayKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUI

10.17

Hcnonp3oBath TeopeTHuYeCKHME 3HAHUS 10 (U3MKE B MOBCEJAHEBHOM JKM3HM i1 oOecredeHus
0€30MMacHOCTH NP O0palleHUH ¢ TPUOOPaMU U TEXHUUECKUMH YCTPOICTBaMHU, JIsl COXpAHEHUS 3/I0POBbs
1 cOOTIOICHHSI HOPM SKOJIOTMYECKOT0 MOBEJIEHUS B OKpYKaloIlel cpefie

10.18

PabGoTaTh B rpynme ¢ BBINOJHEHHEM Pa3UYHBIX COIMANBHBIX POJIEH, MIIaHUPOBATh PabOTy TPYIIIIHI,
palMoHANBHO paclpeAenaTh 00S3aHHOCTH U IJIAHUPOBATH JCATEIHHOCTh B HECTAHIAPTHBIX CUTYAIUSX,
aJIeKBaTHO OILICHMBATh BKJIAQJ KaXJIOTO M3 YYaCTHUKOB TPYNIBl B pEIIEHHWE paccMaTpuUBaeM o
pOOIEMBI




12 KITACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHUsI 0CHOBHOI 00pa30BaTe/IbHOI MTPOrpaMMbl
cpeaHero oouero oopazoBanus

111

JleMOHCTpHpOBAaTh Ha TpUMEpax poib U MECTO (HU3UKH B (OPMHPOBAHWU COBPEMEHHOW HAYYHOMH
KapTHHBl MHUpPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH W TEXHOJOTMH, B NPAKTUYECKOM IEATEIBLHOCTH
JFO/ICH, IEJIOCTHOCTh U €TMHCTBO (PM3UYECKON KAPTHHBI MUPA

11.2

Y4YuTHIBaThH T'paHUIIbI IPUMCHCHU S N3YUCHHBIX (I)I/ISI/I‘ISCKI/IX Moneneﬁ: TOYCYHBIN SJIGKTpI/I‘IeCKI/Iﬁ 3ap,
AACPHAA MOACIIb aTOMA, HYKJIOHHAA MOACJIb ATOMHOTO sA1pa IMPU pCIHICHUN (1)I/ISI/I‘IGCKI/IX 3aJda4

11.3

Pacnio3naBate pusnueckue sBieHus (MPOIECCHI) U OOBICHATH UX HA OCHOBE 3aKOHOB AJIEKTPOIMHAMUKHI
1 KBAaHTOBOM (PU3UKHU: AJIEKTpUYECKass MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE
JIEWCTBUS TOKA, B3aUMOJICHICTBHE MarHUTOB, DJIEKTPOMArHUTHAS WHAYKIHS, IEHICTBHE MarHUTHOTO TIOJIS
Ha TIPOBOJHMK C TOKOM U JBIDKYIIMWCS 3apsill, DJEKTPOMAarHUTHBIE KOJCOaHWS W BOJHHI,
MPSIMOJIMHEITHOE PACIIPOCTPaHEHUE CBETa, OTPa)KEHUE, MpesoMIIeHHe, UHTephepeHns, TUPPaAKIUI U
MoJIsIpU3aliis CBeTa, Jucrepcus cBera, ¢otodnekrpudeckuii shdext (pororddexr), cBeToBoE
JlaBJICHUE, BO3SHUKHOBEHME JIMHEWYATOrO CIIEKTpa aromMa BOJOPOJ]a, €CTECTBEHHas M HMCKYCCTBEHHas
PaiO0aKTUBHOCTD

114

OnuceiBaTh N3yYEHHbBIE CBOWCTBA BEUIECTBA (NEKTPUUECKUE, MATHUTHBIE, ONITUYECKUE, SJIEKTPUUECKYIO
MIPOBOJAMMOCTD Pa3JIMYHBIX CPEN) U AJIEKTPOMArHUTHBIE SIBICHUS (IIPOLIECCHI), UCHONB3YS (hU3HNUECKHe
BEJIMYMHBL: DJIEKTPUYECKUI 3apsii, CHiIa TOKa, OJJIEKTPUUYECKOE HaINpsDKEHHE, JIIEKTPUYECKOe
COTNPOTHUBIIEHUE, pa3HOCTh MnoTeHuuanon, DJ[C, paboTa TOka, WHAYKIMS MarHUTHOTO IOJIsA, CHJIA
Awmrnepa, cuna JlopeHla, HHIYKTUBHOCTh KaTYIIKH, SHEPTHs 3JIEKTPUUYECKOrO0 U MarHUTHOIO TOJIEH,
Nepuol M YacToTa KoiebaHWi B KoiebaTelbHOM KOHTYpe, 3apsi M Cuwia TOKa B IIpolecce
TFApMOHUYECKUX AJIEKTPOMArHUTHBIX KojeOaHWH, (POKYCHOE pacCTOSHUE M ONTHYECKas CUJla JIMH3BI;
IIPYU ONMCAHUM NPABHIILHO TPAKTOBATh (PU3MUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMUNH, X 0003HAYEHUs U




€IMHUILIBI; YKa3blBaTh (HOPMYJIbI, CBSA3BIBAIOIINE MJAHHYIO (U3NYECKYIO0 BEJIUYUHY C JIPYTUMU
BEJIMYMHAMU

115

OnuceiBaTh HM3yueHHBbIC KBAHTOBBIC SBJCHHS M IPOLECCHI, HCMOJb3ysd (DHU3NUYECKHE BEIHMUHHBI:
CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, SHEPIUsS U HMMITYJIbC (POTOHA,
NEpHO TOJypachajga, SHEPTusi CBS3M AaTOMHBIX sIep; MPU ONHUCAHUU TPABUIBHO TPAaKTOBATH
(GU3HYECKUN CMBICT HCIOJIb3YEMbIX BEIMYWH, UX O0O3HAYCHUS M CIUHUIIBI, YKa3biBaTh (DOPMYIIBI,
CBS3BIBAIOIIME JIaHHYIO (U3MUYECKYIO0 BEIHYHMHY C JAPYTHMH BEJIHYMHAMH, BBIUHCIISATH 3HAYCHHE
(U3UYECKON BEITMYNHBI

11.6

AnHanu3upoBaTh (HU3NYECKHE NPOLECCH W SIBICHMS, UCHONB3Ys (DU3NYECKUE 3aKOHBI W TIPHHIUIIBL:
3akoH OMa, 3aKOHBI [IOCJIEIOBATENIBHOTO U NapauIeIbHOTO COSAMHEHHS TPOBOIHUKOB, 3aKOH JIKoyis —
JleH1a, 3aKOH JIEKTPOMAarHUTHOM WHAYKIIMH, 3aKOH TPSMOJIMHEHHOTO PAaCIIPOCTPAHEHUSI CBETA, 3aKOHBI
OTpPa)KEHMsI CBETa, 3aKOHBI INPEJIOMJICHUs CBeTa, ypaBHeHHME OWHIITEHHA uid (HOTOdPdeKTa, 3aKOH
COXpPaHEHMsI PHEPIUH, 3aKOH COXPAHEHMsS MMITYJIbCA, 3aKOH COXPaHEHMs SJIEKTPUUYECKOTO 3apsja,
3aKOH COXpPaHEHHUs MacCOBOI0 4YMcia, MOCTyaaThl bopa, 3aKOH pagMOaKTUBHOIO pacnaja; Mpu 3TOM
pa3nauyuaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOe BBIPAXEHHE U YCIOBHS
(rpaHu1bl, 00J1ACTH) TPUMEHHUMOCTH

11.7

Onpe)lensnb HaIpaBJICHUEC BEKTOpAa MHAYKIIUW MAarHuTHOT'O ITOJIA IIPOBOJAHHWKA C TOKOM, CHJIBL AMnepa u
cuibl JlopeHa

11.8

CTpOI/ITL " OIIUCBIBATHh I/I306pa)KCHI/IC, CO31aBacMOC IMJIOCKHUM 3CPKAJIOM, TOHKOH JIMH30M

11.9

BBINONHATE SKCIEPUMEHTHI MO0 UCCIIEAOBAHUIO (PU3NUYECKUX SIBIICHUHM U MPOIIECCOB C MCIOIb30BAHUEM
NPSIMBIX U KOCBEHHBIX U3MEPEHUH; pH 3TOM (HOpMYIMPOBAThH MpoOIeMy (3a1ady) U THIOTE3y yueOHOTro
HKCHEPUMEHTa, COOMpPaTh YCTAHOBKY W3 NPEIJIOKEHHOrO 000pylOBaHMS, TPOBOAUTH ONBIT U
(hopMyIMpPOBATH BBIBOJBI

11.10

OCYHICCTBJ'ISITB IpsAMBIC W KOCBCHHBIC H3MCPCHUA (1)I/IBI/I‘ICCKI/IX BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTB
ONITUMAJIBHBIA  CIIOCO0 U3MEPCHHUA UM HMCIIOJIB30BAaTh HM3BECTHBLIC MCETOJbI OLICHKHU HOFpeHIHOCTeﬁ
U3MEpPEHUI

11.11

HCCHGI{OB&TB 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYUH C HMCIIOJIb3OBAHUCM HPSAMBIX H3MCpCHHI>i; IIpu 5TOM




KOHCTPYHPOBaTh YCTaHOBKY, (UKCUPOBATh pe3yibTaThl IOJYyYEHHOM 3aBUCUMOCTU (PU3UUECKHUX
BEJIMYMH B BUJIE TaOIHI U IpadUKOB, JeJIaTh BBIBOJBI 10 PE3YJIbTaTaM HCCIICIOBAHUS

11.12

CobOnronate mpaBwia 0€30MaCHOr0 TPyAa MPU NPOBEICHHHM HCCIEIOBAHWN B paMKax ydeOHOTO
IKCIICPUMCHTA, Yy4eOHO-UCCIEAOBATEIILCKOH W MPOCKTHOH JEATEIbHOCTH C HCIOIh30BAHUEM
M3MEPHUTEIBHBIX YCTPOUCTB U Ta0OPATOPHOTO 000PYIOBAHUS

11.13

Pemarn paC‘{éTHbIe 3aJa4u C sIBHO SaﬂaHHOﬁ CI)H?»PI‘IGCKOﬁ MOZCIIbIO, UCIIOJIb3Y:1 (i)I/ISI/ILIeCKI/Ie 3aKOHBI 1
IIpUHOUIIBI; HAa OCHOBC aHajin3a YCJIOBUS 3aJdadu BBI6I/IpaTB (1)I/I3I/I‘ICCKYIO MOJCJIb, BBIACIIATH
(1)I/I3I/I‘IeCKI/Ie BCINYHHBI 1 (i)OpMy.]'ILI, H606XOI[I/IMBIG s e€ PCUICHHA, IIPOBOAUTD paC‘IéTLI 1 OLCHUBATH
PCAIBHOCTDH NOJIYUCHHOT'O 3HAUYCHU S (bHSquCKOﬁ BCJINMYHMHBI

11.14

Pemate xauecTBEHHBIE 3a/1a4d: BBICTPAUBATH JIOTMYECKH HEMPOTUBOPEUUBYIO LIEMIOUKY PACCYXKIACHUM C
OIOPOY Ha U3yYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3MYCCKUE SIBICHUS

11.15

Hcnonp3oBaTh MpH pelieHud y4eOHBIX 3ajjad COBPEMEHHblE HH()OPMAIIMOHHBIE TEXHOJIOTHUM IS
MIOUCKA, CTPYKTYpPUPOBAHUS, WHTEPHpPETAlMM U TPEACTaBICHUS Y4eOHOW U Hay4YHO-TIOMYJISPHON
uHpOpMalUY, MOJYYEHHOM U3 pa3jIM4YHBIX HCTOUYHUKOB; KPUTHYECKH aHAJIU3UPOBATh IOJIY4aeMYIO
nHpOpMaIHIO

11.16

OOBICHATH MMPUHIUIIBI JIENCTBUSA MallluH, HpI/I60p0B N TCXHUYCCKUX YCTpOﬁCTB; pa3indaTrb yCJIOBUA UX
0€30ITaCHOT0 UCIIOJIb30BaHUS B MMOBCEAHEBHOM KM3HU

11.17

[IpuBoauTh mpHUMeEpHl BKJIaJa POCCUHCKUX U 3apyOekHBIX Y4YEHBIX-(U3UKOB B DPa3BUTHE HAyKH, B
00BsICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnons3oBaTh TCOPCTUUCCKUEC 3HAHUA 110 (I)I/I3I/IKC B IIOBCEOHEBHON KWU3HH IS obecrneueHUs
0e30IMacHOCTH npu 06paI_I_ICHI/II/I C HpI/I60paMI/I N TCXHUYCCKUMU YCTpOﬁCTBaMH, AJI1 COXpaHCHUA
3J0POBbA U CO6J'IIO,Z[CHI/I$I HOPM 5KOJIOTHYCCKOI'O MMOBCACHH S B 0pr>i<a}01uel71 cpeac

11.19

PaGorars B Tpymnmne ¢ BBINOJIHEHHEM DPA3JIMYHBIX COLUAIBHBIX pOJIEH, IUIaHUpOBaTh PabOTy TPYIIIbI,
palMoHaIFHO pacrpeiessaTh 005S3aHHOCTH U IUIAHUPOBATh AESTEIbHOCTh B HECTAaHJAPTHBIX CUTYaIMsIX,
a/IeKBaTHO OIICHMBATh BKJIAJ] K&JKJOT0 U3 YYACTHUKOB IPYMIIBI B pellIEHHe paccMaTpuBaeMol po0IeMbl




HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon Koa nposepsiemoro
IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS
pasjiena 3JIEMEHTAa
OU3NKA I METOJIbI HAYYHOI'O [IO3HAHU A
®dusuka — Hayka o npupone. Hayunsle METOIbI NMO3HAHUS OKPY)KAIOILIErO MUpA.
1.1 Ponp skcniepuMeHTa U TEOPUM B IIPOLECCE MO3HAHUS NPUPOIBI. DKCIEPUMEHT B
1 ¢busuke
MonenupoBanue (U3MUECKUX SIBIEHUH M mporeccoB. HaydHble TruUnoTessl.
12 dusnyeckne 3aKOHbl U TEOPUU. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
' [Tpunuun cootBercTBUs. Poib u MecTo ¢u3UKM B (HOPMUPOBAHUH COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B IPAKTUYECKON EATEILHOCTH JIFOIEH
2 MEXAHUKA
KMHEMATHKA
211 Mexannueckoe ABMKEeHHE. OTHOCHTEIBHOCTh MEXAHHYECKOTO  JIBMIKEHUS.
B Cucrema orcuéra. TpaeKkTopus
[Tepemerienue, CKOpOCTh (CpeHsIsE CKOPOCTb, MTHOBEHHAsE CKOPOCTh) U YCKOPEHHE
2.1 2.1.2 MaTepUaIbHOW TOYKU, MX INPOEKIUM Ha OCU CHCTeMbl KoopauHar. Clio)keHue
MIEPEMEIICHUHN U CIIOKEHUE CKOPOCTEH
PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSMOJHMHEHHOE JABWXeHHE. [ 'paduku
2.1.3 3aBUCUMOCTH KOOPJHWHAT, CKOPOCTH, YCKOPEHHMs, NyTH M NEPEMEIICHUS
MaTEpHUaIbHOU TOUYKH OT BDEMEHU




214 CBoboHOE majieHne. Y CKOpeHUue CBOOOTHOTO T ACHUS
KpuBonuneiiHoe nBukeHue. PaBHOMEpHOE IBHKEHHE MATEpUAIBbHOM TOYKHU I10
2.15 OKPY’KHOCTH. YTJIOBas CKOpPOCTb, JIMHEWHas CKopocThb. llepwon um dacrora.
I{eHTpOCTpEMUTEIILHOE YCKOPEHUE
216 TexHu4eckue ycTpoucTBa: CIUIOMETP, ABUKEHUE CHAPSIOB, LIETIHBIE U PEMEHHBIE
o nepeaayn
[Ipaktuyeckne paboTel. l3mepeHne MrHOBEHHOM ckopocTH. MccnenoBanue
COOTHOLICHUSI MEXAYy IIyTSIMH, IPOWJICHHBIMU TEJIIOM 3a IIOCJIEI0BATEIbHbIE
2.1.7 paBHbIE MPOMEXKYTKH BPEMEHHU IMPU PAaBHOYCKOPEHHOM JIBUKEHUHM C HAayaJIbHOMN
CKOPOCTBIO, PAaBHOW HYyII0. M3ydeHue ABMKEHUS LIapUKa B BI3KOM JKHUIKOCTH.
W3ydeHnue nBuxeHus Tea, OpOIIEHHOI0 TOPU30HTAIbHO
JANHAMUKA
991 IIpunuun orHocurensHocTH ['amunes. Ilepswiii 3akoH HeroTona. MHepuuanbHbIe
B CHUCTEMBI OTCUETA
2.2.2 Macca tena. Cuna. [IpuHiun cyneprno3unuuu cuil
993 Bropo#i 3akoH HproToHa miisi MarepualbHOM TOYKM B MHEPLUAIBHOW CUCTEME
o orcuéra (MCO). Tperuit 3akoH HpioTOHA 111 MaTepUaTbHBIX TOYEK
2.2 9924 3akoH BceMupHOro TsaroreHus. Cwua TsoxecTu. IlepBasg kocMuueckas CKOpPOCTb.
o Bec Tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cwna tpenus. Cyxoe TpeHue. Cuna TpEeHHsI CKOJIBKEHUSI M CHUJIa TPEHHS TIOKOSI.
2.2.6 Koaddunument tpenusa. Cuna conpoTUBIEHUS MPH JABHKEHUU TeNa B SKUJIKOCTH
WJIU Ta3e
2.2.7 [TocTynaTensHOE U BpallaTeIbHOE JBIKEHUE a0COIIOTHO TBEPIOTO Tea




MOMEHT CUJIBI OTHOCHTEIBHO OCH BpalllCHUsI. IIneyo cunwl. YcnoBus paBHOBECUA

2.2.8 "
tBEpAoro Tena B UCO

2.2.9 TexHuueckue ycTponuCcTBa: NOAMIMITHUKY, IBUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
[TpakTnueckue paboTsl. M3ydyenue nBuxkeHHS Opycka MO HAKIOHHOW IUIOCKOCTH
MoJ JEWCTBUEM HECKOJbKHX CHI. VcciemoBaHue 3aBUCUMOCTU CHII YIIPYTOCTH,

2.2.10 BO3HUKAIOIIUX B AePOpMHUPYEMO NPYKHUHE U PE3UHOBOM 00pasiie, OT BEIMYHUHBI
ux nedopmanuu. McenenoBanue ycaoBHil paBHOBECHS TBEPJOTO Tela, UMEIOILIETO
OCbh BpalICHUS

3AKOHbI COXPAHEHN S B MEXAHUKE
231 HmMnynsc MaTepranbHOM TOYKH, CUCTEMBl MaTEPUANIBHBIX TOUEK. VIMITYIbC CHIIBI U
o M3MEHEHUE HMITYJIbCa Tejla

2.3.2 3akoH coxpaHeHus ummyisbsca B MCO. PeakTiuBHOE BHKEHHE

2.3.3 PaGora cuiibl

2.3.4 MOIIHOCTE CHIBI

2.3.5 Kunerndeckast sHEprus MaTepruagbHON TOUKH. TeopemMa 0 KHHETHYECKOW SHEPTUU

23 236 [TorennuanbHas sHeprus. lloTeHuManbHas sHeprus ynpyro aeGopMupoBaHHON

npyxuHsbl. [loTeHnmanbpHas sHeprus Tenaa BOIM3H MOBEPXHOCTU 3eMIIU
[ToreHnanpHbple W HENMOTEHIHMATIbHBIE CHIBL. CBS3p Pa0OTHI HEMOTEHIMATBHBIX

2.3.7 CHJI C W3MEHEHHEM MEXaHWYECKOW HSHEPIWH CUCTEMBI TeJ. 3aKOH COXpPaHEHHS
MEXaHUYECKON YHEPTUU

2.3.8 Yrpyrue u Heynpyrue CTOIKHOBEHMS

939 TexHudeckne yCTpOWCTBA: JABUIKEHUE pPAaKET, BOJOMET, KOIEp, HPYKWHHBIN

o ICTONIET
2.3.10 [TpakTueckue paboThl. M3ydeHue CBs3M CKOPOCTEH Ten Mpu HEYNPYroM yaape.




HCCJ’ICI{OBaHI/Ie CBA3HU pa6OTBI CHJIBI C U3MCHEHHEM MEXaHHYCSCKOU OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOJAMHAMUKA

OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPHU

311 OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHYECKOW Teopuu. bpoyHOBCKOe
o newkenue. uddysus. Xapakrep NBUKESHUS U B3aUMOICHCTBUS YaCTHIl BEIIECTBA
312 Mopenu cTpoeHHsI Ta30B, KUIKOCTEH M TBEPIABIX Tel U OOBSCHEHUE CBOMCTB
o BEIIECTBAa Ha OCHOBE 3TUX MOJIeei

3.1.3 Macca monekyn. KonuuectBo Bemectsa. [locrossHHas ABoraapo

314 TemmoBoe paBHOBecue. Temmepatrypa u e€ wusMmepenue. Illkama Temmeparyp
o Ilenbcus

315 Monens uneanbHoro rasa. OCHOBHOE YPaBHEHHE MOJIEKYISIPHO-KHHETHYECKON
o TEOPUH MIEATBHOTO ra3a

316 AOcomoTHas TeMIieparypa Kak Mepa CpeqHel KMHETHYEeCKOH SHEPTHH TEIUIOBOTO
o ABYOKeHHs yacThll rasa. [llkana remneparyp KenbBuna

3.1.7 VYpasaenue Knaneiipona — MenneneeBa. 3akon /lanbToHa

318 I'azoBbIie 3akoHBI. M30mponeccsl B UACAIBHOM Ta3e C IMOCTOSIHHBIM KOJUYECTBOM
o BENIECTBA: U30TEPMA, H30X0pa, H300apa

3.1.9 TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10 [Tpaktndyeckne paboTel. l3MepeHMe Macchl BO3JIyXa B KIACCHOH KOMHare.
o HccnenoBanre 3aBUCUMOCTH MEXKTy MTapaMeTpaMu COCTOSIHUS pa3peKeHHOT0 Trasa

OCHOBbBI TEPMOIMHAMUWKU

391 TepmonnHamuueckass cucreMa. BHYTpeHHsAs 5SHeprus TEepMOAMHAMHYECKOMN

o CHCTEMBI M CTIOCOOBI €€ M3MEHEHHUSI




KomandecTBO TEIOTH 1 pa60Ta. BHYTpeHHHﬂ SHEPIUs OAHOATOMHOI'O UACAIBHOI'O

3.2.2
raza
Buasl  Teronepenauu: TEIUIONPOBOAHOCTh,  KOHBEKIIHS, U3JTy4eHueE.
3.2.3 TennoéMkocTh Tena. YenbHas TEMIOEMKOCTh BemlecTBa. Pacdér kommuecTBa
TEIUIOTHI NIPH TEIUIONepeiaue
324 [TepBbIii 3aKk0H TepMOIUHAMUKH. [I[pUMEHEHHE TIEPBOro 3aKOHA TEPMOJMHAMUKH K
o usomnpoieccam. I'paduueckas uHTEpIIpeTaus padoThl raza
TemioBble MamuHbl. [TpuHIMIBL JeHCTBUS TEIUIOBBIX MaliuH. [IpeoOpa3zoBaHus
3.2.5 SHEPruu B TEIUIOBBIX MammHax. KosddummeHT monesHoro aeictBus (maiee —
KIIMT) TeroBoit mammuel. Lukn Kapuo u ero KI1/]
326 Bropoii 3akoH TepmoauHamMuKu. HeoOpaTuMoOCTh MpOLECCOB B MPUPOJE.
o TenoBble JBUTATENN. DKOJOTHUECKUE MTPOOJIEMBI TETIIOIHEPTETUKU
397 TexHuueckue yCTpoWcTBa: JBMraTelb BHYTPEHHEro CropaHusi, OBITOBOMH
o XOJIOAUIBHUK, KOHIUIMOHED
3.2.8 [TpakTueckue padboTsl. I3Mepenue yneabHON TEMI0EMKOCTH
AT'PEI'ATHBIE COCTOSAHUSA BEILIECBA. ®A30BbIE I[TEPEXO/IbI
331 [TapooOpa3zoBanue u koHneHcarus. VcmapeHwe u KumeHue. YaeiabHas TEIioTa
- 1apooOpa3oBaHms. 3aBUCHMOCTh TEMIIEPATYPhI KUIIEHHS OT JaBJICHHUs
3.3.2 AOComOTHAs M OTHOCUTEIbHAS BIAXXHOCTh BO3ayxa. HackIeHHbIH map
3.3 333 Teépnoe temo. Kpucrammmueckne m amopdHbIe Tema. AHU3OTPOIUS CBOWCTB
o kpuctauioB. JKuakue kprctauibl. COBpeMEeHHbBIE MaTepHAITbI
3.34 [TnaBnenue u KpucTauU3anus. Y aelbHas TeroTa miasienus. CyonuManus
3.3.5 VYpaBHeHue TerI0BOro 6ananca
3.3.6 TexHUuecKue ycTpouCTBa: TUIPOMETP U IICUXPOMETP, KAIOPUMETpP, TEXHOJOTUU




IMOJIY4YCHHSA COBPCMCHHBIX MAaTrCpruajioB, B TOM YHCIC HaHOMATCpUallOB, H
HaHOTCXHOJIOTNH

3.3.7

[TpakTyeckue paboTel. M3mepenne BIa)kHOCTH BO31yXa

11 KJIACC
Kon Kox nposepsiemoro
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pasziena 3J1eMeHTAa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
41.1 DneKTpu3anys Tel. JNEKTPUIECKUi 3apss. J[Ba BUa aMeKTpHUUECKUX 3apsiioB
4.1.2 [IpoBOTHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHMsI IJIEKTPUUYECKOTO 3apsiia
4.1.4 B3aumopeiictBue 3apsanoB. 3akon Kymnona
415 Onekrpuueckoe mnoje. Hampsok€HHOCTh  3nekTpuyeckoro moss.  [IpunHnmn
4.1 o Cynepro3uiuu. JIMHUK HanpsSKEHHOCTH SJIEKTPUUYECKOTO OISt
41.6 Pabota cwi snexktpoctarudeckoro noist. [lotenmuan. PazHocTs moTeHITMAIOB
417 [IpoBomHMKM ¥ JOUANEKTPUKA B TMOCTOSHHOM  3JIEKTPUYECKOM  TOJIE.
o JusnexTpuyeckasi IpOHUIIAEMOCTD
418 OnekrpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIIOCKOrO KOHJAEHCATOpA.
o DHeprus 3apsKeHHOr0 KOHIEHCAaTopa
419 TexHuueckue yCTpPOMCTBA: AJIEKTPOCKOI, HSJIEKTPOMETP, AJIEKTPOCTATUYECKAs




3aluTa, 3a3eMJICHUE JJIEKTPONPUOOPOB, KOHJEHCATOP, KCEPOKC, CTPYHHBIH

MIPUHTED
4.1.10 [IpakTudeckue padboTel. i3MepeHue 31eKTPOEMKOCTH KOHIEHCATOPa
IOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX
421 VYCioBHs CyIIECTBOBAHMS MMOCTOSHHOTO 3JIEKTPUYECKOro ToKa. MCTOYHMKH TOKA.
o Cuua Toka. ITocTosSHHBI TOK
4.2.2 Hanpsxenune. 3akon Oma a1 yyacTka nenu
4.2.3 DJEKTPUYECKOE COMPOTUBIICHUE. Y IeTbHOE COIPOTUBIICHHUE BEIIECTBA
4.2.4 [TocnenoBarenpHOE, TApAIEIBHOE, CMEIIAHHOE COSIMHEHHE TPOBOTHIUKOB
425 PaGora snekrpuyeckoro Toka. 3akoH J[xoyns — Jlenna
4.2.6 MOMIHOCTB PTEKTPUIECKOTO TOKA
anekTpoaBrkymas cuna (nanee — 3J[C) u BHyTpeHHEE CONMPOTUBIEHUE UCTOYHHUKA
4.2 4.2.7 Toka. 3akoH Owma sl MOJHOW (3aMKHYTOM) anekTpuueckod menu. Kopotkoe
3aMbIKaHHE
428 DNeKTpOHHAS TPOBOJUMOCTD TBEPJABIX METAIIOB. 3aBHUCHMOCTH COMPOTHBIICHHS
o METAJLIOB OT TeMIeparypbl. CBEPXIIPOBOANMOCTS
4.2.9 DNeKTpUUeCKuid TOK B BakyyMme. CBOMCTBA 2JIEKTPOHHBIX TyYKOB
4210 [MomynpoBogaukr. COOCTBEHHAS W MPUMECHAS MMPOBOIUMOCTD TIOJYITPOBOTHUKOB.
o CaoiicTBa p-n nepexoza. I1omypoBoHUKOBEIE TIPUOOPHI
4211 DNEeKTPUUECKUd TOK B DJIEKTPOIUTAX. OIEKTPOIUTHUYECKAs JIUCCOIUAIMS.
B DIEKTPOIIH3
4212 OnekTpryecknii TOK B ra3ax. CaMOCTOATENbHBIA U HECAMOCTOATENBHBINA Pa3psia.

PaznuuHble TUIIBI caMOCTOATENBHOTO pa3psana. Monnus. [lnazma




TexHuuyeckue yCTpoiicTBa: aMIiepMeTp, BOJBTMETP, PEOCTaT, UCTOUHUKH TOKa,
AJIEKTpOHArpeBaTesibHble MPUOOPHI, AEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP

4.2.13 CONPOTUBIICHUS,  BAKyyMHBIA  JAMOJ, TEPMUCTOPHl U  (OTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO, ralbBaHUKA
[TpakTuueckue padboThl. Mi3ydeHne CMEIIaHHOTO COSAMHECHUS PE3UCTOPOB.
4.2.14 Mamepenne OJIC wucTOYHMKA TOKAa U €r0 BHYTPEHHETO COMPOTHBIICHUS.
HaGmronenue anexrponuza
4 SJIEKTPOAMHAMUKA
MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAA UHAYKIA
43.1 [TocTostHHBIE MarHUThl. B3anmoielicTBHE MOCTOSSHHBIX MArHUTOB
MaruuTtHoe mosie. Bexktop MarHuTHONM WHAYKUMHU. lIpuHUMD cyneprno3uuuu.
4.3.2 JluHun MarHuTHOM WHAyKUWU. KapTMHa JAMHUN MarHUTHOM WHIYKUUU TOJS
MOCTOSIHHBIX MarHUTOB
MarauTHOE mMOJIe MPOBOJHHUKA C TOKOM. KapTwHa NWHUN TOAS AJIMHHOTO
4.3.3 MpsIMOTO TPOBOJHUKA MU 3aMKHYTOTO KOJBIEBOTO MPOBOJHUKA, KaTYIIKU C
TokoM. OnbIT Dpcrena. BzanmozeiicTBre MpoBOJHUKOB C TOKOM
4.3 4.3.4 Cuna Amnepa, €€ MOyJIb U HalIPABJICHUE
435 Cuna JlopeHua, €€ MOJy/Ib U HalpaBlieHUE. J[BUKEHHE 3apsSKEHHOW YacTHUIlbI B
o OJIHOPOIHOM MAarHUTHOM moje. Pa6ora cunsl Jlopenua
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIMU
4.3.7 [ToTok BekTOpa MArHUTHON MHAYKLINU
438 OJC unaykuuu. 3aKoH 3IEKTPOMarHUTHOM MHAYKuu Papanes
43.9 Buxpesoe snektpuueckoe nojue. 31C UHAYKIIMKM B MPOBOJHUKE, BHKYILIEMCS

IOCTYNAaTCJIbHO B OJHOPOAHOM MArHUTHOM II0JIC




4.3.10

[IpaBuio Jlenia

43.11 WunykruBHoCTh. SIBnenue camonnaykuuu. 1C caMOMHIYKIMH
43.12 DHeprusi MAarHuTHOTO MOJIA KaTYIIKA C TOKOM
4.3.13 DJEeKTPOMArHUTHOE I10JI€
4314 TexHnuyeckue  yCTpOWCTBA:  IOCTOSHHBIE ~ MArHUTBIL,  3JEKTPOMArHHTHI,
o AIIEKTPOBUTaTENb, YCKOPUTENHN 3JIEMEHTAPHBIX YaCTHUI], MHIYKIIMOHHAS MIeYb
[IpakTuueckue paboThl. HM3yueHHMe MarHUTHOTO TMOJS KAaTYIIKH C TOKOM.
4.3.15 UccnenoBanme JeicTBUS TMOCTOSHHOTO MAarHMTa Ha pPaMKy C  TOKOM.

HccnenoBanue sBiIeHUS BHGKTpOMaFHI/ITHOﬁ HHAYKIIUN

12 KIIACC
Kon
paszena KoanposepsieMoro sjieMeHnTa IIpoBepsiemble 371eMEHTHI COAePKAHUA
5 KOJIEBAHUW A U BOJIHBI
MEXAHWYECKUE 1 DJIEKTPOMATHUTHBIE KOJIEBAHUA
511 Konebarenbnas  cucrema. CBoOonmuble  koneGanus.  ['apmMoHMuYeckue
konebanus. [lepuon, yacrora, amriuryna u (asza konedaHuii
5.12 [IpyxuHHBIA MassTHUK. MaTeMaTH4eCKUil MassTHUK
5.1 513 VYpaBHeHHe rapMoHuUYeckux kojebanuil. KnHematmueckoe W JUHaAMHUECKOE
OIMCaHUE KOJIEOATEILHOTO ABUKEHUS
[IpeBparienre SHEPrUU NpU TAPMOHUUECKUX KoseOaHuAX. CBsI3b aMILIUTYIbI
5.14 KoJIeOaHUH MCXOJHOM BEMUYMHBI C aMIUIMTYJaMH KoJieOaHUil €€ CKOPOCTH U
YCKOPEHUs




Konebarenbubiit  koHTYyp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KoJeOaHUA B

5.15 UeaIbHOM K0Je0aTeIbHOM KOHTYpe. AHAJIOIMs MEXIYy MEXaHHMYECKUMH U
JIEKTpOMarHuTHbIMH Kosebanusmu. dopmyna TomcoHa
5.1.6 3aKOH COXpAHEHMsI SHEPTUU B UACAIBLHOM KOJI€0aTEIbHOM KOHTYpE
517 BeinyxeHHble MexaHuueckue Kosebanus. PezoHanc. Pe3oHaHcHas kpuBas.
B BbIHY)X1eHHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHusl.
5.1.8 [lepemennbiit Tok. CUHYyCOUJAJIbHBIN IEPEMEHHBIN TOK.
519 MOIIHOCTh NMEPEMEHHOI0 TOKa. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAueHHUE
B CHJIBI TOKA U HaNPSHKEHUS
Tpancdopmarop. IIpousBoxncTBo, mepenadya ¥ MOTPEOIECHUE 3IEKTPHUUECKON
5.1.10 SHEpPruu. DKOJOTMUECKUE PUCKU IPU MPOU3BOACTBE JIEKTPUUECKOM IHEpPruu.
KynbTypa ncnonab30BaHus JIEKTPOIHEPTUH B IIOBCETHEBHOMN JKU3HU
5111 TexHunueckue ycTpoiicTBa: celicMorpad, >3JIEKTPUUYECKU 3BOHOK, JIMHUU
B AJIeKTpoIepeaayd
[Ipaktuyeckue paboThl. MccnenoBaHue 3aBUCHMOCTH TEPHOAA  MallbIX
5112 Kose0aHUi Tpy3a Ha HUTH OT JUIMHBI HUTH M Macchl Tpysa. MccrnenoBanue
o MEPEMEHHOT'0 TOKA B LIEMIU U3 MOCIEI0BATEIbHO COSMHEHHBIX KOHIEHCATOPa,
KaTyIIKU ¥ PE3UCTOPa
MEXAHWYECKUWE N 3JIEKTPOMATHUTHBIE BOJIHBI
521 Mexanuueckue BOJHBI, ycioBusi pacrpoctpaHenus. [lepuoa. CkopocTb
B pacrpocTpaHeHHsl U AJIUHA BOJIHBL. [lonepeynbie ¥ mpoaoIbHbBIE BOJTHBI
5.2
5.2.2 WnTepdepenius u nudpaxius MEXaHHYECKUX BOJIH
5.2.3 3Byk. CKOpocThb 3ByKa. I poMKoCTh 3ByKa. Bricora ToHa. TemOp 3ByKa
524 DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBUSA M3JIYYEHHUS JIEKTPOMArHUTHBIX BOJIH.




Bzaumnas opuenrtanus BeKTOpoB E, B u v B 31eKTpOMarHuTHOl BOJHE B
BaKyyMe

CBoiicTBa  JNEKTPOMArHUTHBIX  BOJH:  OTpPaX€HUE,  MPEJIOMIICHHE,
5.25 nonsipuzanus, audpakuusa, uHTepdepeHnrs. CKOpoCcTh 3IEKTPOMATHUTHBIX
BOJIH
526 [IIkana 37eKTpPOMAarHUTHBIX BOJIH. [IpMEHEHUE AJIEKTPOMAarHUTHBIX BOJH B
o TEXHHUKE U OBITY
597 [TpuHIUIBL pamuoCBA3M U TelneBUAEHUS. Pannonokanus. DIeKTpoOMarHuTHOE
B 3arpsi3HEHHe OKPYKAIoIIei cpeibl
TexHudecknue yCTPOHCTBA: My3bIKaJbHbIE HMHCTPYMEHTHI, YJIbTPa3BYKOBas
528 JMarHOCTUKA B TEXHUKE W MEAUWIMHE, Paaap, paauonpuéMHHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-neuyn
OIITUKA
5.3.1 [IpssiMonuHeitHOE pacpocTpaHEeHHE CBETa B OAHOPOJIHOM cpene. JIyu cBera
532 OtpaxeHnue cBeTa. 3aKkOHBI OTpakeHus cBera. IlocTpoeHne n300pakeHUil B
o IUIOCKOM 3€pKaiie
533 [Ipernomiierne cBeta. 3akoHBI TIpelOMIICHHST cBeTa. AOCOMIOTHBIA IOKa3aTelb
£ 3 - IpenoMIeHHs
534 [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHBI Yros MOJHOTO BHYTPEHHETo
B OTpaKEHHS
5.35 Hucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro ceera. L{set
CoOuparomue 1 paccenBaroniue JUH3bL. ToHKas TuH3a. POKYCHOE pacCcTOsIHUE
5.3.6 U OonTHYecKas Ccuia TOHKOW JsmH3bL. IlocTpoeHune wu300pakeHUN B

coOMpaloImMX M pacceuBaromuX JuH3aX. DopMmynaa TOHKOW JIMH3BIL.




VBenuuenue, gaBacMoe JIMH301

5.3.7

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTUKH

5.3.8

Wnrtepdepennuss cBera. KorepeHTHble HMCTOUYHUKH. YCIOBHUS HaOIIOIEHUS
MakCUMyMOB U MHUHUMYMOB B HHTEP(EpPEHIIMOHHOW KapTHHE OT JIBYX
cuH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

5.3.9

Hudpakmus ceta. AudpaknuoHHas pemérka. YcCIoBUe HaOIIOICHUS
TJIaBHBIX MAKCUMYMOB TIIpU MAaACHUHM MOHOXPOMATHUYCCKOIO CBCTa Ha

TUQPAKIUOHHYIO PEHIETKY

5.3.10

Honﬂpnsamm CBCTa

5311

TexHuuyeckue ycTpoilcTBa: OuYKH, Jyma, (oToamnmapar, TPOEKINOHHbBIN
anmapar, MHKPOCKOI, TEeJEeCKON, BOJIOKOHHAS OMNTHKA, AU(paKIrMoOHHAS
pemeéTKa, noJIIpona

5.3.12

ITpaktiueckue paboTsl. Mi3mepenne nmokasarens npenomieHus. Mccnenosanue
CBOMCTB M300pakeHul B InH3ax. HaOmoneHue nucnepcuu ceeTa

BJIEMEHTHI CITELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuubl TPUMEHUMOCTH KJIacCMYECKOW MexaHuku. [loctynaTtel Teopuu
OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOXYJSl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpAIllCHHE
JUINHBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsI3b MacChl C DHEPTUEH U UMITYJIIBCOM CBOOOTHOM YACTHUIIBI. DHEPTHsI TIOKOS
CBOOOIHON YaCTULIBI

KBAHTOBA ®U3NKA




DJIEMEHTBI KBAHTOBOU OIITUKU

®otonbl. ®opmyna [Tnanka cBs3u sHEprun HOTOHA C €r0 YACTOTON. DHEPrus

711
1 UMITYJIbC OTOHA
7192 OtkpeiTue U uccinenoBanue pororpdexra. Onbitel A.I'. CroneToBa. 3aKOHBI
- dhoTtodrddekra
7.1 713 VYpaBHenne  OuHmreiiHa s poroaddexra.  «KpacHas — rpanmman
o dororddexra
7.1.4 Hasnenue ceera. OnwiTel [1.H. JIeOenena
7.1.5 XUMHYECKOE IEHCTBUE CBETA
716 TexHuyeckue ycTpoicTBa: GOTOIEMEHT, (GOTOAATUUK, COJIHEUHAs Oarapes,
o CBETOIHO]
CTPOEHUE ATOMA
791 Mopenb aroma Tomcona. OnbiTel Pezepdopia mo ucciie1oBaHru0 CTPOSHUS
o atoma. [TnaHerapHas MOJIENb aTOMa
[Toctrynartsr bopa. U3nydenue u nornomieHue (GOTOHOB MPH MEPEXoie aToMa ¢
7.2.2 OJIHOTO ypPOBHS HSHEpruM Ha Apyroil. Buasl crnektpoB. CrekTtp ypoBHeEH
SHEPTUU aToMa BOJIOPOIa
7.2 223 Bonnoseie cBoiictBa yactuil. Bomubr ne bpoiinsa. KopmyckynsipHo-BOIHOBOM
o nyamusM. Jlupakiys 31eKTPOHOB Ha KPUCTAJIaxX
794 CroHTaHHOE W BBIHYXKICHHOE H3IyueHHE. YCTPOMCTBO M MPUHIUN PaOOTHI
o nazepa
795 TexHu4eckne yCTpOWCTBA: CHEKTPAIbHBIM aHaIM3 (CIEKTPOCKOIT), Jas3ep,
o KBAHTOBBIi KOMITHIOTED
7.2.6 IIpaktuyeckue paborel. Habnronenue nmHeHyaToro CrekTpa




ATOMHOE A 1PO

7.3.1 MeTo/1b1 HAOIIOICHUS U PETUCTPAIIUH dJIEMEHTAPHBIX YaCTHI]
OtkpeiTHe pannoakTuBHOCTU. OnbITh Pesepdopna no onpeneneHuo cocraBa
7.3.2 panuoakTuBHOTO wm3nmydeHus. CBoiicTBa anbda-, Oera-, ramma-u3JIy4CHHS.
BiusiHre paguoakTUBHOCTY HA )KUBBIE OPraHU3MBbI

733 OTtkpeiTHE TIpoTOHAa M HeWTpoHa. Hykionnas moxpens siapa [eiizenOepra —
s WBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tomsl

734 Anbda-pacnan. ONEKTPOHHBIM M TMO3UTPOHHBIM Oera-pacnaa. [‘amma-
B n3JjlydeHue. 3aKOH paJroaKTUBHOIO pacnaja

7.3 7.3.5 DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JleekT maccol siapa

7.3.6 SnepHsble peakiuu. [lenenue u CUHTE3 s1IEp

737 Snepubiii peaxktop. Tepmosnepublid cuHTe3. I[Ipobirembl M MEpPCIEKTHUBBI
B SIEPHON DHEPIETUKHU. DKOJIOTHUUYECKUE ACTIEKTHI SAEPHOM JHEPreTUKU

738 OnemeHTapHble  4YacTulbl. OTKpbiTUE MO3UTpoHA. DyHIaMeHTalbHbIE
o B3aHUMOJICUCTBUS

739 TexHnueckue ycTpoicTBa: I103UMETp, KaMepa BuibcoHa, sIepHbIN peakTop,
o atoMHas 6omba

7310 [Ipaktuueckue pabGoTsl. HMccnenoBanue TpekoB dyacTHll (IO TOTOBBIM
o doTorpadusm)

OJIEMEHTBI ACTPOOU3NKU
8.1 Bunx 3B&é3aHoro Heba. Co3Be3aus, sipKkue 3BE3NBI, TUIAHETHI, UX BUIUMOE
8 JOBWOKCHUE
8.2 Conneunas cucrema. I[lmaners! 3eMHOM rpynmnbsl. [ImaHeTBI-TMTaHTBI U HMX

CITYTHUKH, KapJIMKOBBIC TJIAHCTHI. Maisle Teaa CoJIHEUHOH CUCTEMBI




8.3

Comnne, dpotochepa u armochepa. CoHeuHass aKTUBHOCTh

8.4

WcTounuk sHeprun CosiHua 1 3BE3]1

8.5

3Bé3£[bl, HUX OCHOBHBIC XapaKTCPpHUCTUKHU: MacCa, CBCTHUMOCTb, paanyc,
TEMIIEpaTypa, HWX B3aUMOCBS3b. I[I/Ial"paMMa ((CHeKTpaHBHBIﬁ Ki1acC —
CBETHUMOCTB)). 3Bé3,Z[BI TJIaBHOM OCIACA0BATCIIbHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTb» JIJIS 3BE3/] INIABHOM IOCJIEI0BATECIbHOCTH

8.6

Buyrpennee  ctpoenue  3B&3a.  CoBpeMEHHbIE  IPEACTABIECHHUA O

MIPOMCXOXKJICHNU U 3BoroLIMU CotHIa U 3BE3/1. DTanbl )KU3HU 3BE3]]

8.7

Mneunsiii Ilyre — nHama [Manaktuka. CnupanbHas cTpykTypa lanaktuku,
pacnpenenenue 3BE31, ra3a v nblid. llonokenne u aBmxenune CoaHuoa B
I"anaxTuke. [1nockas u chepuyeckas nojacucreMsl ['anakTuku

8.8

Tunel ramaktuk. PanguorasakTuku ¥ KBasapbl. YUEpHbIE IBIPBI B sAapax
TaJIaKTUK

8.9

Bcenennas. Pacmupenue Beenennoii. 3akon Xa006sa. PazOeranue rajgakTuk.
Bo3spact u pannyc Becenennoi, Teopust bonbsmoro B3psiBa. Mozenb «ropsiueit
Bcenennoi». PenukToBoe usinyyenue

8.10

MacmtabHast  crpyktypa Bceenennoit. Mertaranaktuka. Hepeménnsie
po6IEeMBbl ACTPOHOMUU




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT' O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» dmsuka, 10 xrace/ Maxummes I'.4., byxosnes b.b., Corckuit H.H.; nmox penakmuei [lapdentreBoit H.A.
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Gusuka, 11 kmace/ Msikumies I'.J1., ByxoBues b.b., Yapyrun B.M.; noxa penakmueit [TapdpentreBoii H.A.
AxknuonepHoe obiectBo «M3naTensctBo «IIpocBemieHne»

®dwusznka: 10-11 kmaccsr: 3agayank: yaeonoe nocooue/ A.Il.PeimkeBnu. - 30-¢ m31. - Mocksa: "[Ipoceemenne", 2026

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJIA

1. ®usuka. 10 kacc: TEXHOIOTUYECKHUE KapThl ypoKoB 10 yuebuuky I'.SI.Mskummesa, b.b.byxosuesa, H.H.Cotckoro/
aBT.-cocT. H.JL.Ilenareituenko. — Bonrorpan: Yuurens, 2023

2. ®usuka. OnopHbie KOHCTIEKTH U auddepeHimpoBannbie 3ana4n. 9, 10 knacc. — CI16.: BXB-IletepOypr, 2019.

3. Ypoku ¢usnku ¢ npuMeHeHrneM HHGOPMAIIMOHHBIX TexHoJIoTui. 7-11 kiaccel. Metoandeckoe mocoodue ¢
AJIEKTPOHHBIM UHTEPAKTUBHBIM TipmiiokeHnem/ 3.B.Anekcanaposa, B.H.Anatonses; coct. 3.B.Anekcanaposa. — M.:
IInanera, 2023.

4. BonkoB B.A. YauBepcanbpHbie TOypouHbie pa3padotku mo ¢usuke: 10 kmacc. — M.: BAKO, 2022.

5. . Kynepmreiin F0.C. ®uzuka. Onopubie KOHCTIEKTH U quddepennupoBannbie 3aaaun. 10 kimace. — CII6.: U3n.qom
«CeHntsa6ps», 2022.

6. OnopHbIe KOHCIIEKTHI U pa3HOYpOBHEBLIE 3a1anust. @u3uka. 11 kmace. / E.A.MapoHn, kaag.neg.mayk. — CI16.: OOO



«Bukropus mitocy, 2013.

7. Kynepmreitn F0.C. ®usnka. OnopHbie KOHCTIEKTH U nuddepernupoBannbie 3anaun. 11 kmacc. — CII6.: U3a.mom
«CeHTs0pbY, 2022.

MNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETN HHTEPHET
1. Poccuiickas snekTpoHHas 1mikoJa - https://resh.edu.ru/

2. denepaabHbBI HHCTUTYT MEAarorHuecKux u3Mepenui - https://fipi.ru/

3. Pemry EI'D - https://phys-ege.sdamgia.ru/

4. Kaouner ¢usuka CIIb AIIIIO - http://www.edu.delfa.net/

5. Kypnan «Ycnexu ¢puznyeckux Hayk» - http://ufn.ru/ru/articles/






		2026-08-27T10:51:43+0300
	ГБОУ ЦО № 167 САНКТ-ПЕТЕРБУРГА




