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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma o yaueOHoMy mipeameTy «Dru3uka» cocTaBiieHa B TOJTHOM
COOTBETCTBHH C:

— @epnepanbHONl  00pa3oBaTENbHONM  MPOrpaMMON  CpEIHEro  OOIIero
oOpa3oBaHUs, YTBEPKICHHOW TMpHKa3oM MMUHHCTEPCTBA MPOCBEIICHUS
Poccuiickoii ®epepanuu ot 18.05.2023 No 371 "OO6 yTBepkIeHUU
dbenepasibHOM  00pa3oBaTENbHOM  MPOrpaMMbl  CPEIHEr0  OOIIEero
oOpa3oBanus" (¢ M3MEHEHUSIMH, BHECEHHBIMHU MpUKa3oM MUHHCTEpPCTBA
npocsenieHust Poccuiickoit ®eneparuu ot 01.02.2024 Ne 62, ot 19.04.2024
Ne 171, o1 09.10.2024 Ne 704).

[TporpaMMa 1o ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TPeOOBAHMI K pe3yJibTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammsl, npeacTtaBieHHbIXx B OI'OC
COQO, a Takxke c yué€roM (¢enepalbHON pabouyeil MmporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUUA TIpernojiaBanusl ydeboHoro npeamera «duszmka» B oOpa3zoBaTeIbHBIX
OpraHu3ausiax Poccuiickon Penepanun, peATU3YIOLINX OCHOBHBIE
oOpa3oBareabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3KMKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcsa 10—11 kinaccoB npu 00yueHun
ux (Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOIO MOIXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANPEIMETHBIM pe3yibTaTaM OOyYeHHs], a TAaKKe
YUHUTHIBAET HEOOXOJUMOCTh pEATM3AlMU MEXKIPEIMETHBIX CBA3EH (U3UKUA C
€CTECTBEHHO-HAYUYHBIMHU YUEOHBIMU IIpeIMeTaMu. B Hell onpenenstoTcs OCHOBHbIE
1eM U3y4eHHs (PU3UKU Ha YPOBHE CPEIHETO OOIIEro o0pa3oBaHus, IIIaHUPyEMbIe
pe3ynbTaTbl OCBOEHUSI Kypca (MU3UKHU: JIMYHOCTHBIE, METalpEAMETHBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e TIUIAHUPYEMBIEC PE3YJIbTAaThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE TIPEIMETHBIEC PE3yIbTaThl IO roJjaM 00yUYeHUS;

e cozepxkanue yueOHoro npeamera «dusuka» no rogam 00yyeHusl.

®du3rka Kak Hayka O HamOoJjiee OOUIMX 3aKOHAaX MIPHUPOABI, BBICTyIAasl B
KayecTBe y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. [IkoapHBIN Kypc GU3NKH — cHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB U SIBJICHMM, M3y4aeMbIX XHUMHEH, OHOJOTHEMH,
dbuznyeckoir reorpadueir u actpoHomuei. Hcmonp3oBaHME M aKTHMBHOE
npUMeHeHne (U3NYECKUX 3HAHWM  OMpeleNseT XapakTep U Pa3BUTHE



pa3zHOOOpa3HBIX TEXHOJIOTUH B c(hepe IHEPreTHKH, TPAHCTIOPTa, OCBOSHHS KOCMOCA,
MOJTyYEHHUs] HOBBIX MaTEpHaJiOB C 3a/JlaHHBIMH CBOWMCTBaMHU U Jpyrux. M3ydenue
($u3MKM BHOCUT OCHOBHO# BKJIaJ B (hOpMHpOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHN NPUMEHSTh HAY4YHBIA METOJ]
MO3HAHUS MPU BHITIOJHEHUN UMHU YU4E€OHBIX UCCIICTOBAHUM.

B ocHoBY Kypca UKy 1u1st ypOBHSI CpETHETO 00111ero 00pa30BaHus MOJI0KEH
psia uaei, KOTopble MOKHO pacCMaTpHUBATh KaK MPUHLHUIIBI €70 MTOCTPOCHUS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanusayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (HU3UKU
o0BbenMHEH BOKpPYr (¢u3ndeckux Teopuil. Bemymmum B Kypce sBIseTCS
(dbopMHUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€pHH, BELIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzauus MNOpeAnosiaraéT HCIOIb30BAHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHE CBS3H Pa3BUTHUS
¢bu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAK)KE C MEPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU
U DKOJIOTUYECKUMU MpoOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypce pusuku rnpeamnoiaraet 3HakOMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJOTHYECKUX MPUIIOKEHUN H3yUCHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyercs MOCPEACTBOM BBEACHHS HIIEMEHTOB
COJEpKaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYKIEHUS
po6JieM palOHAIBHOTO MPUPOIOTIOIH30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepkHEBBIMHU JJIEMEHTaMH Kypca (PU3MKM Ha ypOBHE CpPETHETro OOIIero
oOpa3oBaHus SBISIOTCS (U3MUecKue Teopuu ((hopMHUpPOBaHUE MPEACTABICHUN O
CTPYKTYpe MOCTpPOEHUsI GU3NYECKON Teopuu, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
MIPUHIIAIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPO/IE, TPAHUIAX TPUMEHIMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CucTeMHO-eSITEeIbHOCTHBIN TOAX0A B Kypce (PH3WKU peamu3yeTcsl Mpexse
BCEro 3a CYET OpPraHU3alUU SKCIEPUMEHTAIBHON AESTENTbHOCTH O0YYaroIuXcs.
Jlist 6a30BOTO YPOBHSA Kypca (PU3UKH — 3TO UCIOJIb30BaHUE CUCTEMbI ()POHTATHLHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B IpOrpaMMe
no (usuke 0ObEIWHEHBI B OOIIMI CHUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
Brigenenne B yKka3aHHOM IepedHE JIabOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAaMU 00pa30BaTeIbHOro IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IJIAHUPOBAHUS M OCHaIIeHUs kaOmHeTa ¢usuku. [Ipu
3TOM oOecreurnBaeTcsl OBJAJEHUE OOYYalOIMMUCS YMEHUSMU IPOBOJIUTH



KOCBEHHBIE HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PU3UUYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB I10 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAENISETCS PEIIEHUIO0 PACYUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM 17151 pacUETHBIX 3a]1ay TPUOPUTETOM SIBIISIOTCS 3a]]a4M C SIBHO 3a/IaHHOM
bu3nueckol MOJENbl0, TMO3BOJSIONIME MPUMEHSATh HW3YYEHHBIE 3aKOHBI MU
3aKOHOMEPHOCTH KaK M3 OAHOTO pa3fesa Kypca, TaK U MHTErpUpys 3HAHUS U3
pa3HbIX pa3zenoB. /(s KayeCTBEHHBIX 3a/1ad IPHUOPUTETOM SBIIAIOTCS 3aJlaHUs Ha
OOBsSICHEHHE TPOTEKaHUS (PUIUUYECKHX SIBICHUM M MPOIIECCOB B OKPYKAIOIIEH
KU3HH, TpeOyronue BbIOOpa (U3MYECKON MOAENU Jid CUTyalluH MpaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootserctBrm ¢ TpedoBanusmu PI'OC COO k MaTepruanbHO-TEXHUYECKOMY
oOecrieueHuto y4yeOHoro mpouecca 0a3oBblii ypOBEHb Kypca (PM3HKM Ha YpPOBHE
CpeqHero oouero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX IPEIMETHOTO
KaOuHeTa (PU3MKU WIM B YCJIOBHMSIX HHTETPUPOBAHHOIO KaOMHETa IpPEeIMETOB
€CTEeCTBEHHO-HAYYHOI0 IUkiIa. B kabuHeTe Qu3MKu JODKHO ObITH HEOOXOAUMOE
nabopatopHoe O00OpYyJAOBaHWE JJi1 BBIMOJHEHHUS YKAa3aHHBIX B IIpPOrpaMMe IO
(bU3HMKE YUEHUUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAMOHHOE 000PYI0BaHHUE.

JleMoHCTpalMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M OOECHEeYMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B TMporpaMMe Mo (U3HKE KIHOYEBbIX JAEMOHCTpauud s
UCCJIENOBAHMUS  W3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, OMIUPHUYECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00Opy/nOBaHME MJII YYCHHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BUJI€ TEMAaTHUYECKMX KOMIUJIEKTOB M oOecreuuBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxcsa. TemMaTH4ecKue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUSL JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU aHAJIOTOBBIX W LMU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpUil.

OCHOBHBIMHU LEJIIMHU U3y4YEHUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (oOpMHpPOBAHHE HWHTEpPECAa MU CTPEMIICHHS OOYYalOIUXCSd K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE NPEICTABICHUN O HAYYHOM METOJE MO3HaHMs U (pOpMHUpOBaHUE
MCCJIEI0BATENLCKOrO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMHUpPOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4YeHHsI OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e (opMUpOBaHHE YMEHUN OOBACHATH SIBICHHUA C HCIHOJIb30BAaHUEM
bu3nyecKuX 3HAaHUM U HAyYHBIX J10Ka3aTeIbCTB;



dbopMupOBaHHE TPEICTABICHUNA O POJMU (UIUKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTUM.

JlocTrxeHne 3TUX 1ene 00ecreynBaeTCsl pelIeHHeM CIeAYIONINX 3a1ad B
npoliecce u3ydeHus Kypca GU3NKU Ha YPOBHE CPEHETO 00IIero o0pa3oBaHuUs:

IpUOOpEeTEHNE CUCTEMBI 3HAHUH 00 00IMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAas MEXaHHKY, MOJICKYJSIPHYIO (DU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKU;
(GopMUpPOBaHHE YMEHUH MPUMEHATh TEOPETUYECKHE 3HAaHUA IS
OOBSICHEHMSI (PU3MUECKUX SIBICHUH B TPUPOAE U I TNPUHATHUS
IIPAaKTUYECKHUX PEIICHUI B IIOBCEIHEBHOM KXU3HH;

OCBOEHHUE CIIOCOOOB pEIIEHHs PA3IM4YHBIX 3a7ad C SIBHO 3aJaHHOU
(¢u3nyecKol MOJENbI0, 3a1ad, IOAPAa3yMEBAIOIIHUX CaMOCTOSATEIbHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHUE (U3NYECKUX OCHOB M MPHUHIIUIIOB JIEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO
cpeny;,

OBJIQJICHUE METOAAMH CaMOCTOSITEJIBHOIO IIAHWPOBAHMS W IPOBEICHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAJIU3a M HHTEpIpeTanuu HH(GOpMaluH,
OIIPENIEIIEHNs JOCTOBEPHOCTH IOJyYEHHOTO PE3YIIbTaTa;

CO3JAHME YCIOBUM I Pa3BUTUSA YMEHUHN IIPOEKTHO-HCCIENOBATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

PabGouass mporpamma mo yudeOHOMYy mnpenmetry «®usukay GopMuUpyeTCs C
yuetoM paboueil mporpammbl Bocnutanus MBOY COII Ne22. 3Orta paborta
OCYILECTBIISIETCS B CIEAYIOIUX Gopmax:

— TloOyxneHue oOywaromuxcsi coOJ01aTh Ha YpOKE OOLIECHPHUHSTHIC
HOPMBI ~ TIOBEIEHHUs,  MpaBuWia  OOUIEHUS  CO  CTapLIUMH
(memaroruyeckUMu pabOTHUKAMH) M CBEPCTHUKAMH (0OyJarOIIMMUCS),
MPUHIUTIBI YI€OHOW TUCIIUTUIMHBI U CAMOOPTaHU3AIINH.

— IlpuBneuenue BHUMaHUS OOYYaIOIIUXCS K IEHHOCTHOMY acCIEKTY
M3y4aeMbIX Ha YpOKax MpPeIMETOB, IBIICHUN, COOBITHH uepes:

— JEMOHCTpalMi0 O0YyYarolMMcsl TMPUMEPOB OTBETCTBEHHOTO,
TPaXTaHCKOTO TIOBEICHHWS, TIPOSBICHHS YEIOBEKOIIOOUS U
JT0OpOCEPACUHOCTH,

— oOparieHne BHUMaHUs Ha SIPKUX AesTeNlel HayKH, CBSI3aHHBIX C
U3y4aeMbIMU B JaHHBII MOMEHT T€MaMH, Ha TOT BKJIaJ1, KOTOPBIH
OHU BHECJM B pa3BUTHE HAIllEH CTpaHbl U MUpPA, HA JOCTONHbBIC
MOJIpaskaHusl IPUMEPHI UX JKU3HH, HA MOTUBBI X TIOCTYIIKOB,

— WCIIOJIb30BaHME Ha YpOKax HH(opmanuu, 3aTparuBarouieit
BaXKHbIE COLIMAJIbHBIE, HPABCTBEHHBIE, STUUECKUE BOIIPOCHI.



— Hcnonb30oBaHWE  BOCIMUTATENBHBIX  BO3MOXXHOCTEW  COAEpPKAHUS
ydeOHOTO mpeaMeTa st GopMUpOoBaHUS Y 00YUAIOMIUXCS POCCUICKUX
TPaJAMIIMOHHBIX  JTyXOBHO-HPABCTBEHHBIX U  COIMOKYJIBTYPHBIX
IEHHOCTE Yepe3 MmoJ00p COOTBETCTBYIOLIUX TEKCTOB JUISl YTEHUS,
MPOOJIEMHBIX CUTYAIHMH 17151 00CYKICHHS B KJIacce.

— VaunuupoBanue O0OCYXIEHUM, BBICKA3bIBAHUM CBOEr0 MHEHUS,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIICHUS K U3Y9aeMbIM COOBITHSIM,
SIBJICHUSIM, JIIIAM, TPOU3BEICHUSIM XYJI0KECTBEHHON JUTEPATyphl U
HCKYCCTBA.

— BxiroueHne B ypOK HIPOBBIX TPOIEAYpP, KOTOpPHIE TOMOTAIOT
nojAJiepKaTh MOTHUBAIIMIO OOYYalOIUMXCS K TMOJYYEHUIO 3HAHUMH,
HaJaKUBAHUIO TO3UTHUBHBIX MEXIMYHOCTHBIX OTHOIIECHHWHA B KJacce,
MOMOTAIOT YCTAaHOBJICHHUIO JOOpOKeIaTeIbHOU aTMoc(hephl BO BpeMs
ypoKa.

— Ilpumenennie Ha  ypoOKE€  HWHTEPAKTUBHBIX  (GopM  pabOTHI,
CTUMYJIMPYIOIIMX ITO3HABATEIIBHYI0 MOTHBAIMIO O0YJIAFOIITIXCS.

— Ilpumenennie TpynmoBoil pabOThl WM pabOTHl B TMapax, KOTOpPbIE
CIIOCOOCTBYIOT ~ pPa3BUTHIO  HABBIKOB  KOMAaHAHOW  pabOTBl W
B3aMMOJICUCTBHIO C IPYTUMH 00YUYaIOIIUMHUCS.

— BrI0op u BCOAB30BaHME HA YPOKaX METOIOB, METOIUK, TEXHOJOTHH,
OKa3bIBAIOIIMX BOCIHUTATENILHOE BO3JCUCTBHE Ha JIMYHOCTh B
COOTBETCTBHHM C BOCIUTATEIbHBIM HWJCAIOM, IIEJbI0 M 3aJa4aMu
BOCITUTaHUS.

— VHunuupoBanre W TOAJEPKKA HCCIEIOBATEIBCKON JESTEIBHOCTH
IIKOJIPHUKOB B (JopMe  BKJIIOYEHUS B  YPOK  Pa3IUYHBIX
WCCJICIOBATELCKUX 3aJIlaHNi, YTO JaeT BO3MOYKHOCTH OOYYaIOIIUMCS
MPUOOPECTH HABBIKM CAMOCTOSITEIBHOTO PEIICHUS TEOPETHYECKOM
npoOemMbl, TeHEpUPOBAHUS U OGOPMIICHHS] COOCTBEHHBIX THUIIOTES3,
YBOXUTEIHHOTO  OTHOLIEHUS K YYXKUM  HUACSIM, MyOJIUYHOTO
BBICTYIUICHHUS, apTyMEHTUPOBAHUS U OTCTAaWBAaHUSI CBOSH TOUKHU 3PCHUSI.

— VYCTaHOBIEHHWE YBAXKHUTEJBHBIX, JTOBEPUTEIBHBIX, HEPOPMaIbHBIX
OTHONIICHUN MEXKIy yYHUTEJIeM M YYCHHKaMH, CO3/JaHHE Ha YpOKax
HYMOITMOHAIIEHO-KOM(MOPTHOMN CPEJIbI.

OOmiee YMCIO 4YacoB, OTBEASHHBIX JUIi M3YyYCHHUS Y4uyeOHOro mpeamera
«Duzukay cornacHo yueOHomy miany B MBOY COIII Ne22, coctaBnsiet 136 yacos:
B 10 xiacce — 68 vacoB (2 yaca B Henento), B 11 knacce — 68 yvacoB (2 yaca B
HEJIEITI0).

[Ipennaraemeiii B mporpamMme mo (usnuke mnepedeHb JadopaTOpPHBIX U
MPAKTUYECKUX pabOT SBISIETCS PEKOMEHJOBAaHHBIM, YUMTENb JellaeT BbIOOD



NPOBEICHUST JIA0OPATOPHBIX PabOT ¥ ONBITOB C YYETOM WHAWBUIYAITBHBIX
0COOCHHOCTEH 00yJaroIIMnXCsl.



COJEPXAHUME YYEBHOI'O IPEJIMETA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o mpupoae. HaydHble MeTOlbl MO3HAHUS OKPY>KaIOIIEro
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M mporeccoB. HayuHble THMOTE3bI.
dusnyeckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (DU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUM COBPEMEHHON HAYYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIoroBble W IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) H
YCKOPEHHUE MaTepUaJbHOW TOUKH, MX MPOEKIMH HA OCHU CUCTEMbl KOOPJUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMkKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BuKeHrne MaTepruaibHON TOUYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTIJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckrue yCTpPONCTBA W TNPAKTUUECKOE TMPUMEHEHUE: CIUI0METD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBuxkeHUs Tena, OPOIIEHHOTO TMOJ] YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIbIO ONPEAEIEHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHHS MEXAY HYTSIMH, HPOUIACHHBIMU TEJIOM 3a
MOCJICIOBATENBbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuil. Bropoi 3akon HerotoHa mis
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHusi, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIbXKEHUS U cuiia TpeHus nokos. Koagduiment tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBl OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPIOIO TEJIA.

TexHH4eckrue YCTpOWCTBA W NPAKTUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTHU OT Jiepopmaruu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka o HaKJIOHHOM MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MaTepHAIbHBIX TOYEK.
NMnynbe cuiibl U HU3MEHEHHE HMMITyJibca Tellda. 3aKOH COXPAHEHUS MMITYJbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaiibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPTUS YIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTH
3emun.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHIIMAIBHBIX CHJI C U3BMEHEHUEM MEXaHUYECKOU IHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHSI MEXaHWYECKOW SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckue ycTpoiCTBa M NPAKTHUUYECKOE NMPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanrie cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekyasipHast pu3uKka U TEPMOJUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABUKEHUS H
B3aUMOJECUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHUs Ta30B, XUJIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana temneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE€  YpaBHEHHE  MOJIEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkana
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenzaeneeBa—Knanernpona.
3akoH /lanpToHa. M30mpoieccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIUYECTBOM
BemecTBa. [paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABJICHUS ra3a Ha CTEHKHU COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE WM3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAsI 3HEpruss TEpMOJAMHAMHUYECKOU
CUCTEMBI U crIoco0bl e€ n3mMeHeHus. KonmnuecTBo TemnoTsl u pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHE. YJeIbHas TeIJIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOJUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K H3omporieccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUIIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBBIX MaimuHax. KodpuimeHT moie3Horo
nericTBus TemuioBord MamwuHbl. [lukin KapHo m ero ko3pduuImMeHT moe3HOro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHUH PAOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JIEWCTBHEM CXAaTOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OneIT N0 aIabaTHOMY PACUTUPEHHIO BO3/1yXa (OIBIT C BO3AYIITHBIM OTHUBOM ).

Mopnenu napoBoii TypOUHBI, ABUTATENIsI BHYTPEHHETO CrOpaHus, peakTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacelllleHHBbI map. YaenlbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOWMCTB
kpuctaiuioB. Kuakue kpuctaiibl. CoBpemeHHble Matepuaibl. [lnaBienue u
KpUcTayuM3anus. Y aefibHas TerioTa miasieHus. Cyonumarusi.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuyecknue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMU TMOIYYEHHS] COBPEMEHHBIX MAaTEPHAJIOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

Hab6nronenue HarpeBanus U MIaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKHUX

3apsinoB. [IpOBOJMHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUM 3apsia.
Onexrpuueckoe mnojie. Hampsok€HHOCTh snekTpuueckoro mnosd.  [IpuHnmn



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUM HanpsHKEHHOCTU 3JIEKTPUUYECKOTO
HOJISL.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpoBOAHUKN W JUAJEKTPUKUA B BJEKTPOCTATUYECKOM moJie. [(uanexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTh. KoHaeHcaTop. DIeKTpOEMKOCTh TNIOCKOIO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOTI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3aluTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHBINA TPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAJH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora nsnektpuueckoro Toka. 3akoH Jxoyns—Jlenma. MoiHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJIBIKYIIIAasi CUjla U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHUKA TOKAa.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpOoBOIHUKHY. CoOcTBeHHass W TpUMECcHas POBOJANUMOCTh
noJrynnpoBogHUKOB. CBoicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYecKuidi TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIEpMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIHN TNO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CHIBl. KOpOTKoe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHsa B 10 Kiacce OCYIIECTBIISIETCS C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAy4YHOTO
NO3HAHM: SIBJICHHE, HAay4HbId (hakT, runores3a, Qu3nmyeckas BEJIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UX rpauKd U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIXKEHHE B KUBOU mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEILIONEpPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsI MAcca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, )KUIKOCTEN U Ia30B,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTHUYECKAS  JAMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKME IBUKEHUN C HCIOIB30BAHUEM MEXAHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOJALIWIHUKHA, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JPYTUE€), JBUTATEIb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJWUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAJIOB, B TOM YHCIIE HAHOMATEpPHUAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop marauTHOM MHAYKIMHA. [I[prHIMI Cynepno3unA MarHUTHBIX MTOJIEN.
Jluvann MarHuTHOM WHAyKOMM. KapTuHa NMHUNA MAarHUTHOM HWHIAYKUHWH I1OJIS
IIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHUN WHIYKIUA
MarHuTHOIO TOJI JUIMHHOTO MPSMOrO IMPOBOJHHMKA M 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre NpOBOIHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuia JlopeHua, €€ MOyJib M HanpaBiieHUE. J[BUKEHHE 3apsSyKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HWHAYKHUU. [lOTOK BEKTOpa MarHUTHOMN
WHIYKIUHU. OJEKTPOJABMXKYINAsA CHIa HWHAYKOHHM. 3aKOH JJIEKTPOMAarHUTHOMN
nHaykuuu Papanes.

BuxpeBoe »aiekTpuyeckoe TmoJsie. OJIEKTPOJBIKYIIAsA Cujla HHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIEGHME CAaMOMHAYKLUWHU. OJIEKTPOABIXKYyLIas cuia
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHMCTBA M NPAKTHYECKOE NPHUMEHEHHE: IOCTOSHHbBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMM MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABHKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIcOaHMU.
["apmonnyeckue konebanus. [lepuon, wacrora, amrumryaa u ¢dasza kosieOaHUH.
[IpykVHHBIN MasTHUK. MareMaTU4eCKUl MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbubiit kOHTYp. CBOOOJHBIE AJIEKTPOMArHWTHBIE KOJeOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHWYECKUMHU U
AJEKTPOMAarHUTHIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUS
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXarolmux KoJjieOaHUusX. BeIHYK/I€HHbIE MEXaHUYECKHE
KoJiebaHusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMATrHUTHBIEC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMTAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHO€ W JICHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKAa U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepegaya U NoTpedICHUE IIECKTPUUECKOM
SHEPIruu. DKOJIOTHYECKUE PUCKHU TPH MPOU3BOJICTBE eKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA U NPAKTHYECKOE ITPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH ) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COCIMHEHHUU PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOAa MaJibIX KoJjeOaHUW rpy3a Ha HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBanne MEpEMEHHOT0 TOKA B LEMN U3 NIOCIEA0BATENBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 0JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTtepdepenius u udppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3IyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomaruutHoit BosnHe. CBoiCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, MOJSpU3aus, TUPpaKius,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IpuMeHEeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEJIULIMHE, paaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakxeHus: M NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBaHre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPEIOMIIEHUE,
noJsipu3anus, tudpakuus, uHTepdepeHITHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpOCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHune cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue m3o0paxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpefnenbHbIl yroyi IMOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

Cobuparoniyie 1 paccenBarolye TuH3bl. ToHkas muH3a. DoKyCcHOE paccTosiHUE
U ONTUYECKas cuiia TOHKOU JMH3bL. [locTpoeHne nzo0paxxeHuid B coOMparomux u
paccenBarOMMX JuH3aXx. PopMyIia TOHKOU JIMH3bI. Y BEIUYEHUE, 1aBAEMOE JIUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMYMOB W MHUHHUMYMOB B HWHTEp(PEPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBue HaOMIOACHUS
[JIABHBIX ~MAKCUMYMOB TIpU MaJE€HUM MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE pPACIIPOCTPAHEHHUE, OTPAXKEHUE M IPEIOMIICHUE CBETA.
OnTuyeckue mpruodoOpHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mozellb CBETOBOIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ TOMOIIBIO TTPU3MBI.

[Tomy4yeHune cexTpa ¢ mMOMOIIBIO TUGPAKIIUOHHON PEIIETKY.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHune nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI CIeNIHAJIBHONA TEOPUHM OTHOCUTEILHOCTH
[ paHUIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKU. [locTynaTel criennaibHOM
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOJAYJS CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € PHEPruer U UMIYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €T0 YACTOTON. DHEPTUs
U UMITyJbC (pOTOHA.

OTtkpoiTue 1 ucciegopanue goroddpdexra. OnbiTel A. I'. CroneroBa. 3akoHbI
doToapdexra. YpaBuenue OiiHmTeiHa 11 poTodpdexra. «KpacHas rpaHunar
dboToarddexra.

JHaBnenne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUUECKOE MPUMEHEHHUE: (POTODIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHELIHETO (PoToa(deKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
IImanerapHas Mopmenbs aroma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bumisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHoBBIE cBOVicTBAa yacTull. Bosabl ne bpoiist. KopnyckyisipHO-BOIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYKJICHHOE U3ITyUYECHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Llemoncmpayuu



Mopnens onsita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs sapa. OTKphITHE
paauoaktuBHOCTH. OnbITh Pe3depdop/ia 1o onpeieeHuIo coctaBa paJuoakTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usiydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE NpOTOHA M HeWTpoHa. HyknmonHas monens siapa I'eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbpda-pacnan. ODJIEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacman. [amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepHbie cuibl. Jlegexkt Macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

Anepnsiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIOIEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHuyeckue yCcTpoucTBa U MPAKTUYECKOE IIPUMEHEHUE: NO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOIINUX YACTHULL.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMH.

Bun 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3/bI, IJIAHETHI, UX BHIMMOE
JIBUOKEHHUE.

CoiHeuHas cucrTema.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum CoyiHIIA W 3BE3I.
3BE3/IbI, X OCHOBHBIC XapaKTEpPUCTUKHU. JluarpamMma «CHeKTpajdbHBIA Kjiacc —
CBETUMOCTB». 3BE31IbI TJIABHOHM ITOCJIENOBATEILHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIbHOCTU. BHYyTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoItonnKu CoJiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilomoxxenne n nBuxkenue ConHia B
INanaktuke. Tunel ramaktuk. Pagunoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢Qu3uku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJIOTUUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeTbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU U
aACTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTHHE MHUPA, poJib (U3HUUECKON TEOPUU B
dbopMHpoBaHUU MPECTaBICHUHN 0 (HU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJy COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kiacce oCyiecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypCcaMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAYyYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIb, U3MEPECHHE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUpOJE, KoyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOAE, ONITUYECKUE SBIICHUSA B )KUBOM MPUPOJAE, IEUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTALUINYECKAS] CTPYKTypa TBEPABIX
TeJI, MEXaHW3Mbl 00PA30BAHMS KPUCTATUIECKON PEIIETKU, CIEKTPATHHBINA aHAJIH3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JVHUM DJEKTpOIEpeNad, TE€HEpaTop IEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajaap, paauoNpUEMHHK, TEIEBU30D,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA anmapaT, BOJIOKOHHas ONTHKA,
COJTHEeuYHas Oatapesi.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Dusnka» Ha YpPOBHE CpPEAHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTh JTOCTHUKEHUE CISTYIONTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeaMera «Dus3nKa» JTOIKHBI
OTpaxkaTb TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHHM, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACHIMPEHUE KU3ZHEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UIIMKU 00YYaIOIIETOCAd KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATUHE  TPAAUIIMOHHBIX  OOIIIEYETOBEUECKMX T'YMAaHUCTUYECKHX U
JEMOKPATHYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)xIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEIILHON OpraHU3aINY;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKOM IPaXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYaAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOTO TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IesSTENIbHOCTH, B TOM
YHClie CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP
Oynymei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTDh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX TPOOIIeM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUM B OKPYKAIOIIEH CPE/Ie HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEHUE OIbITa JEATEIbHOCTH HKOJIOTMYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHNS:

C()OPMUPOBAHHOCTH MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOW JIE€ATEeIbHOCTH, TOTOBHOCTh B TIpoOLEcCe
U3y4eHUs! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENIbCKYIO IEATEIbHOCTh
VHIUBUyAJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITeIbHO  (OpMyJIMpOBaTh W aKTyallu3UpPOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEATEIIbHOCTH, 33JaBaThb MHapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTHM UM TMPOTUBOPEYUST B  paccMaTpUBaEMBbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS] MPOOJIEMBbI C yU4ETOM aHalM3a MUMEIOIINXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATh COOTBETCTBHUE PE3yJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH M BBITIOIHATH pa0OTY B YCIOBUAX PEaTbHOTO, BUPTYAJILHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCcKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMU
buznuecKoil HayKu;



BJIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATENHCKON M MPOSKTHOM NMEATeTbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO CONCpKaHUS, MPUMEHEHHUIO Pa3TUIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUSA, €ro
WHTEPIpPETAUNA, MPEeOOpPa30OBaHUI0O W TPUMEHEHHUI0O B Pa3IMYHBIX YYCOHBIX
CUTYaIlHsIX, B TOM YHCJIE TIPH CO3/IaHUH YICOHBIX MPOSKTOB B 00J1acTH (PU3UKH;

BBISBJIATh TPUYUHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTHI JIJIs I0Ka3aTelIbCTBA CBOMX
YTBEPXKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBICE B XOJAEC PEIICHHUS 3a7a4dl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3a7a4dl B 00pa3oBaTelIbHOU
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIHsM, OIICHUBATH TPHUOOPETEHHBIN OIIBIT,

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTHUECKYIO 00JaCTh
KU3HEICATCIBHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJlbTEPHATUBHBIC PEIICHU.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMH IOJyYCeHHS HMHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAaMOCTOSATEIIBHO OCYIIECTBIATh ITOMCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(GOPMAIIHH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAIMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX U OPTaHU3AIIMOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKHA O€30M1aCHOCTU, TUTHUECHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYCCKUX HOPM, HOPM HH(OpPMAIMOHHOU
0e301aCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UYECKOTO COJEpKaHHMS B Pa3IW4YHBIX (QopmaTax ¢
y4éTOM Ha3HAYCHUS WH(POpPMAIIUY U TIEIICBOM ayIUTOPHH, BHIOUpas ONTUMATIbLHYIO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMyHuKaTHBHBIE YHHBepPcaibHbIe yueOHbIe 1eiCTBHA:
OCYIIIECTBIATH OOIICHNE HA YPOKax (PM3MKH M BO BHEYPOUHOU JIEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHJIHOW W WHIWBUAYAIHHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4ETOM OOIIHX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NPUHUMATh TEIA  COBMECTHOM  JCATEIBHOCTH, OPraHU30BHIBATH W
KOOPJMHHUPOBATh JIEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICWCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH Y4YaCTHUKOB, OOCYXKIATh pPE3yJbTaTh
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAKIOTO YUYaCTHUKA KOMAH/IbI B OOIIIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OILICHMBATh HWJEW C TO3UIUA HOBHU3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TO3UTHBHOE CTPATETHYCCKOE IMIOBEJACHUE B Pa3THMIHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO M BOOOpaKEHNE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENbHO OCYLIECTBIISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENIBHO COCTABJISITh IIJIaH PELICHHS] PACUETHBIX M KayeCTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHHUI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAMIIMH B 00JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th HABBIKAMU  [O3HABAaTENbHOM  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENIBHBIX IIPOLECCOB, MX pE3YyJbTaTOB U
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI pe(IeKCUN JUIsl OLEHKHU CUTYyallMH, BBIOOpa BEPHOIO
peLIeHHS;



YMETh OIIEHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO0 HUX
CHW)KCHHUIO;

MPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIM3€ pPE3yIbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH Ce0sl, TOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIM3€ pPE3yJIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce qocTmKeHUS THYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI 110
dbuzuke IS YpOBHA cpenHero oOmero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEPIIICHCTBYETCS HOMOITMOHAIBHBIN WHTEJUICKT, TIPEATIOIaTr AFO I
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMsl, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAINPaBIECHUS Pa3BUTHUA COOCTBEHHOM AMOIIMOHAIBLHOMN cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHME, CIIOCOOHOCTH aIanTUPOBAaThCA K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO EIN U
yCrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh IMOIIMOHATFHOE COCTOSIHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHMS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 10 kiacce npeMeTHbIC Pe3yJIbTaThl Ha 06230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpPax pojb U MECTO (PU3NKU B (DOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHbl MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESITECIBHOCTH JIFOJICH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HUECKUX MOJIeTeH:
MaTepuajibHas TOYKa, MHEpIUAJIbHAs CUCTEMa OTCu€Ta, aOCOIFOTHO TBEPAOE TEJO,
WJICaJbHBIN a3, MOJEIHU CTPOCHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nIecKux 3aaay;

pacno3HaBaTh (pU3NYECKUE SBJICHHS (MPOIECCHI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEIHOE JIBUXKEHUE,
CBOOO/IHOE TAJICHUE TeN, JBUKECHHUE MO OKPY>KHOCTHU, MHEPIUs, B3aUMOJCHCTBHE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE >KHIKOCTEH W TBEPABIX TEl,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUHU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHUE, KPUCTAIUIM3AlMs, KHUIEHHUE, BIAKHOCTb
BO3/1yXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBSI3b MEXYy NapaMeTpaMH COCTOSIHUS Ta3a B M30Mpolieccax, dJICKTPU3ALMS Tell,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKEHUE, UCIONb3Ys (DU3NUYECKUE BEIIUYUHBI:
KOOpJIMHATa, MyTb, MEpEeMEIIeHHe, CKOpPOCTh, YCKOpPEHHE, Macca Tela, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, NpPH ONHCAHUU TMPABWIBHO TPAKTOBATh
(bu3MYEeCKUl CMBICIT HCIHOJB3YEeMbIX BEJIMYMH, WX OOO3HAUYCHUS UM €IUHMUIIBI,
HaXoJUTh (OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEJIMUMUHY C APYTUMHU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBJICHUA,
UCIONB3yd (U3MUYECKUE BEIMYMHBI: JABJICEHHE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasi SHEPrus XaOTUUYECKOrO JIBHXKEHUS MOJIEKYJ, CPEIHEKBaApaTUYHAas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSIsI JHEprusi, padora rasa,
KOd(PGUIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; NPU  ONHCAaHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAWHMIIBI, HAXOIUTh (OPMYJBI, CBS3bIBAIOIIME JaHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OMUCHIBATh U3YUYECHHBIE JIIEKTPUUECKUE CBOMCTBA BEILIECTBA U PJIEKTPUUECKUE
sBJICHUs (TIPOLIECCHI), UCTIONB3YSl (PU3NUYECKUE BEIUUYUHBI: DJICKTPUUYECKUM 3apsij,
AIIEKTPUUYECKOE MOJIe, HAMPSXKEHHOCTh MOJIs, OTEHIIMAJ, PAa3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBaTh (PU3WYECKUA CMBICT HCIOJIB3YyEMbIX
BEIIMYMH, MX OOO3HAUCHUS] W EIMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIB3YA (PU3NUecKue
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro Tsarotenus, |, Il u Il 3akonsr HetoToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
NPUHLNIN CYNEPNO3UIUUA CWJI, MPHUHIUMI PABHOINPABUS HHEPIUAIBHBIX CUCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHSI BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMXKEHUS MOJIEKYJ C
aOCOIIOTHOM TeMIlepaTypou, MEepPBbIi 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHCHHSI
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw 3TOM pasiidyarh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIpAKEHHWE W YCIOBUsA (TPaHMUIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TIPUHIIHITBI ICUCTBUS MAIIIMH, PUOOPOB ¥ TEXHUIECKUX
YCTPOMCTB; pa3ianyaTh YCIOBUS UX O€30MacHOTrO MCIOJIb30BaHUS B MOBCETHEBHON
KU3HH,

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA H
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX M KOCBEHHBIX HM3MEpPEHUH, MpU STOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAIOKEHHOT0 000pY0BaHUs, TPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBOJIBL;

OCYUIECTBIISATh NMPSAMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEJIMYUH, TPU
TOM BBIOMpaTh ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCMOJIb30BATh HM3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCUpPOBATH PE3YNIHTATHI OJYYCHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYHUH B BUJIC
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MPU MPOBEICHUM UCCIETOBAHUM B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESATEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBUS 3aa9u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3UUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIC 3a7aU: BHICTPAUBATh JIOTUYECKU HEMPOTHBOPEUUBYIO
IENOYKY PACCYKICHHUH C OMOpOHl Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYeCcKue ABIICHUS,

WCITI0JIB30BATh MTPH PEIICHUH YIEOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUs, MHTEPIPETALMU U TPEICTaBICHUS
y4eOHOH M HAy4YHO-TIONMYJISIpHOM MHGOpPMALMK, MOJTYYEHHONM W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpalieHuu ¢ TpuOOpaMu M TEXHUUYECKUMHU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOI0
MIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TIpYINNE C BBIIOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAHUPOBAaTh PabOTy TPYMNbl, PALMOHAIBHO PACHpPENCNiITh OOSI3aHHOCTH H
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJl€KBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pAaCCMATPUBAEMOMN MTPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yJIbTaThl HA 6230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MPUMEPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTUHBI MUpPAa, B Pa3BUTUU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LETOCTHOCTh U E€OUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YUYCHHBIX (U3UUYECKUX MOJICIICH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHICHUH (PUINIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HUKHU: IJIEKTPUUYECKAS] IPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCUCTBUS TOKA, B3aMMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHasE WHAYKUHWS, JACHUCTBUE MArHUTHOIO TIOJIA Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsifl, AJIEKTPOMAarHUTHBIE KojeOaHUsS U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus U TOJApU3aLMs  CBETa, JHUCIEPCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrdgdeKT), CBETOBOE JTaBICHNES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) H
JIEKTPOMArHUTHBIC SIBJIICHUS (TIPOIIECCHI), MCIHOJIb3YSd (U3UYECKUE BEIUMYUHBIL:
NIEKTPUYECKUIN 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANPSIKEHHUE, JIEKTPUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJABIXKYILAs cuiia, paboTa TOKa,
WHIYKIUS MarHuTHOTO TMoJjsi, cuia Awmrmepa, cuia JlopeHia, MHAYKTUBHOCTb
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MEepHoJ M 4YacToTa
KoieOaHul B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CHUJIa JIMH3bI, MPU OMUCAHUM MPABWIHHO TPAKTOBATh (HHU3UUYECKUIM
CMBIC]I HCIIOJIb3YEMbIX BEJIIMYMH, HUX OO0O3HAYCHHUS W E€IWHHUIIBI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOIINE JAHHYIO (U3MUECKYIO BETUUYHHY C IPYTUMH BEJTMUUHAMY,

OMUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIb3Ys
bu3nYecKue BEJIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHUO/] MOTypacnaaa, YHEPTUs CBA3H



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
WCIIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONTUE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIUYMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHANIM3UPOBaTh (PU3UYECKHUE MPOIECChl U SIBJICHUS, UCIOJIB3Yyd (pu3nyeckue
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJIEIbHOIO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHYKIUHU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHUE ODHIITeHa ana gororddexra,
3aKOH COXPAHEHHS DHEPTUHU, 3aKOH COXPAHEHHS MMITYJIbCa, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAaHEHMs] MacCOBOIO 4YMciia, MocTyiaaTel bopa,
3aKOH PaJIMOAKTUBHOIO pacmnaja, Py 3TOM pa3andaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIEIATh HAIIPABIICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINKCHIBATh H300paKEHHE, CO37aBA€MOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 UCCIIEIOBAaHUIO (DU3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJL30BAaHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUM: MPU ATOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEIIOKEHHOTO 000PYAOBaHUS, MPOBOIUTH OMBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYHIIECTBJISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHUST (PU3UUECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS U HUCIOIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEI0OBATh 3aBUCUMOCTH (PU3MUECKUX BEJTMYUH C UCTIOIB30BAHUEM MPSMBbIX
U3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATh PE3YIbTATHI
MOJIY4YEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BHUAE TaOMUI U TpadUKOB,
JieJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEI0BAHNUS;

cobJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIETOBAHUM B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIC 3aJa4d C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIN3a YCJIOBHS 33/1a4l
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACIATH (PU3MUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTUYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXACHUN C OMOpPOM Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PEIICHUH YU€OHBIX 3a/1a4 COBpEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHHUsI, HHTEPIIPETALMU U IIPEICTABICHUA
y4eOHOH M HAy4YHO-TIOMYJIIPHOM HWH(GOPMALMK, IOJIYYEHHOM H3 PpPa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMylo HH(POPMAIIHUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BaHUS B MOBCEAHEBHON
KU3HY;

INPUBOJUTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyO€KHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (U3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JJIsi COXPAHEHUS 3JI0POBbsSI U COOJIIOIEHUS] HOPM 3KOJOTUYECKOIO
MIOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TpyHIe C BBIIOJHEHUEM pa3IMYHBIX COLHUAIbHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TpyHNbl, PAaLUOHAIBHO PACHPENENiATh OOSI3aHHOCTU MU
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYallMSAX, aJIeKBaTHO OILIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

10.1

JleMOHCTpHpOBAaTh Ha TMpHUMEpPax pojib U MeCTO (U3UKH B
(hopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B MPAKTUUYECKON E€ATEIbHOCTH

moaen

10.2

Y4UTHIBaTh TPAHUIBI IPUMEHEHUS U3YYCHHBIX (PU3UYECKUX MOJEIEH:
MaTepualibHas TOYKAa, WMHEpIHalbHas CHCTeMa OTCYETa, abCOIIOTHO
TBEPOE TEJO, HICATbHBIN Ta3; MOAETU CTPOCHHUS T'a30B, )KUIKOCTEH U
TBEPABIX TeJ, TOYEYHBIA SJICKTPUUYECKUN 3apsiig — MpH PEIICHUU

¢bu3nveckux 3a1aq

10.3

Pacno3naBate (u3nueckue sBiIeHHS (MPOIECCHI) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYISIPHO-KMHETUYECKOH Teopuu
CTPOGHHUS BEUIECTBA W  DJJEKTPOJAWHAMHKH: pPaBHOMEpPHOE U
PaBHOYCKOPEHHOE MNPSIMOJIMHEHHOE JBUKEHHE, CBOOOJHOE MajieHue
TeN, IBUKEHHE 10 OKPYKHOCTH, WHEpPIHs, B3aUMOJCHCTBUE TEI;
g ¢y3us, OpOyHOBCKOE JABM)KEHUE, CTPOCHUE JKUJIKOCTEH U TBEPBIX
TeJ, I3MEHEHHE 00bhEMA TeJl MPU HArpeBaHUU (OXJIAKIEHUHN ), TETIIOBOE
paBHOBecHe, UCTIApeHUe, KOHJIEHCAIlHs, TJIaBJIeHNEe, KPUCTAJUTH3aIlHs,
KHUIIEHHUE, BJIAXXHOCTh BO3/yXa, MOBBIIICHHE MABJICHUS Ta3a IMPH €ro
HarpeBaHUU B 3aKPBITOM COCY/IE, CBSI3b MEXTy TapaMeTPpaMHt COCTOSTHUS

rasa B U30MPOIECcax; dJIEKTPU3AIUS TN, B3aUMOACHCTBUE 3aPsI0B

10.4

OnuceiBaTh MEXaHUYECKOE [BIIKEHHE, MHCIONb3ysd (QU3HUECKUe
BEJIMYMHBI: KOOpJMHATA, MyTh, MEpPEMEIIEHUE, CKOPOCTb, YCKOPEHHUE,
Macca Tela, CWIa, HWMIYJbC Tela, KUHETHYecKas DJHEeprus,
NOTEHIMAJbHasl JHEpPrus, MeXaHuueckas paboTa, MeXaHWdecKas
MOIIIHOCTb; IIPU OMUCAHUH MPAaBUILHO TPAKTOBATh (PM3HUECKUN CMBICI
WCIOJIb3YEMBIX BEJMYMH, MX OOO3HAu€HUsT M €IWHHULbI, HaXOAUTh
(opMyIIbl, CBA3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMHU

BCINMYMHaMU

10.5

OnuceiBaTh HU3YUCHHBIC TCIIJIOBLIC CBOICTBA TeJ U TEIIOBBIE SABJICHUA,

HCIIOJIb3YA q)HSI/I‘ICCKI/IC BCJIMYHMHBI: OABJICHUC Tas3a, TCEMIICpaTypa,




CpelHss KUHETUYECKas DHEPIUsl XaOTUYECKOTO JBHKEHHUS MOJEKYJ,
CpPEIHEKBAaApaTUYHAsl CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI,
BHYTPEHHSS SHEprus, padoTta ra3a, KoaQpGUIUEHT MOJIe3HOr0 IeHCTBUS
TEIJIOBOTO  JIBUTATeNs; IpU ONHMCAHUM IPABWIBHO TPAaKTOBATh
(Gu3NYeCKUid CMBICT HCIOJIB3YEMBIX BEIUYMH, HMX O0O003HAUYEHUS U
€IMHUIIBI, HAXOAUTh (HOPMYJIBI, CBSI3BIBAIONINE TAHHYIO (PU3NUECKYIO

BCIIMYHHY C APYTUMH BECIWYWMHAM

10.6

OnuceiBaTh M3y4YCHHBIE JJIEKTPUUECKHE CBOMCTBA BeEUIECTBA U
JNIEKTpUYECKUE  SBJIEHUS  (MPOLIECCHI), HCMONb3yd (U3HUECKUe
BEJIMYMHBI: JNEKTPUYECKUIl  3apsAl,  JJEKTPUYECKOoe  IMOoJIe,
HanpspKEHHOCTh  MOJISA, IOTEHIMAJ, Pa3HOCTb MOTEHUUAIOB; IpU
ONMCAHUU NPABUJILHO TPAKTOBAaTh (PU3UUECKHUM CMBICI UCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAYEHUS U EIUHUIIBL, YKa3blBaTh (OPMYIIHI,

CBA3bIBAOIINC NAHHYIO (1)I/ISI/I‘IGCKYIO BCJIIMYMHY C APYT'UMU BCIIMUNHAMU

10.7

aHAJM3UpoBaTh (PU3MUYECKHE MPOLECChl U SBJICHMS, HCIONb3YS
¢u3nyeckye 3aKOHbI U IPUHLUIIBL: 3aKOH BCEMUPHOTO TsArotexus, I, I
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW 3HEpIuu,
3aKOH COXpaHEHMsI UMITyJIbCa, IPUHIUI CYNEPIIO3ULIMN CUJI, TPUHLIUIT
paBHOIIPAaBUS HHEPLUAIBHBIX CHCTEM OTCYETA; MOJIEKYJSPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHUs BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b
CpelHEell KUHETMYECKON HSHEepruu TEIJIOBOIO JBHMIKEHUS MOJIEKYN C
aOCOJIIOTHOM TeMIIepaTypoil, MEepBbIA 3aKOH TEPMOJUHAMHKHU; 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsina, 3akoH KysnoHa; mpu 3TOM
pa3nuyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MNPUHLMUMBI JEHCTBHUA MAaIINH, NPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS UX 0€30IacHOro

UCIIOJIB30BaHHUA B HOBCGHHGBHOI\/JI KHU3HU

10.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 CCIICA0OBAHNIO0 (PU3NICCKUX SIBIICHUN 1
MIPOIIECCOB C MCITOJIb30BAHMEM TIPSIMBIX U KOCBEHHBIX M3MEPECHUM; TIPH
sToM (opmynHpoBaTh TpobieMy (3alady) U THIOTE3y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  yCTAaHOBKY W3  TPEUIOKEHHOTO

00opynoBaHusl, MPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcymiecTBnATh MpsIMbIE M KOCBEHHbIE HW3MEpeHUs (pu3nyeckux
BEJIMYMH; MPH 3TOM BHIOMpATh ONTUMAJIBHBIN CIIOCOO H3MEPEHUs U

HUCIIOJIB30BaTh U3BECTHHIC METOIbI OIICHKN HOFpeHIHOCTefl H3MepeHHfI

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3MUECKMMH BETUYMHAMU C

WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN; MPU 3TOM KOHCTPYHPOBATh




YCTAHOBKY, (DUKCHPOBaTh pE3ylbTaThl IOJYYEHHOW 3aBUCHUMOCTHU
(u3NYeCKUX BEIMYUH B BUJE TAOJIUI U TPa(UKOB, IEaTh BHIBOJBI 110

pe3yiibTaTaM UCCICI0BaHNA

10.12

Cobmromate mpaBwia 0O€30MACHOTO  Tpyda TMPH  MPOBEICHHUU
UCCIIEOBaHMH B paMKaXx y4eOHOro SKCIIEpUMEHTa, y4eOHO-
UCCIIEIOBATEIbCKON M NPOEKTHOM JAEATEIBHOCTH C HCIOJIB30BaHUEM

U3MEPUTENBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 00OPYAOBAHUS

10.13

Pemarp pacuérHble 3aauMl ¢ SBHO 3aJaHHOU (DPU3MUYECKON MOJEIbIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHajM3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh (DU3HYECKYI0 MOJEIb, BBIACIATH
¢dusnueckrue BeMUYUHBI U (POPMYIBI, HEOOXOAUMBIE Ui €€ peleHus,
MIPOBOAUTH PAcU€Thl U OLEHUBATh PEATLHOCTH MOJIYYEHHOTO 3HAUYCHUS

(hU3HYECKON BETUIMHBI

10.14

Pemars KaueCTBEHHbIC 3a1a4H: BBICTPAUBaTh JIOTUYECKHU
HEMPOTUBOPEUHUBYIO LEMOYKY PACCYKIAECHUW C OMOpPOM HAa M3YUYEHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IC SABJICHUSA

10.15

Wcnonp3oBath mpu  pelieHUH yuyeOHBIX 3aJa4  COBpPEMEHHbBIE
WHPOPMAIIMOHHBIE TEXHOJIOTUM JUIS TOWCKA, CTPYKTYPUPOBAHHS,
UHTEpIpETalMd M HpeJCTaBiIeHUs Y4eOHOW M Hay4dHO-TIONYJISPHOM
uHbOpMalUY, TOJIYYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB; KPUTHYECKU

aHAIM3UPOBATh MOJIy4aeMyr0 HH()OpMaIUIO

10.16

[IpuBoaNTE TpUMEpBI BKJIaJa POCCHUICKMX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIETO

MHpa, B pa3sBUTUC TCXHUKH U TEXHOJOTHI

10.17

Hcnonp3oBaTh TeopeTnyeckue 3HaHUS MO (U3HKE B IMOBCEAHEBHOM
YKU3HM 1 oOecrieueHus 0€30MacHOCTH MpU OOpalIeHHH ¢ IpuOopaMu
U TEXHUYECKUMM YCTPOMCTBAMHM, JJIsI COXPAHEHHUS 3/0pOBbS U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>KaI-OH_[eI\/'I cpeaec

10.18

PaboTath B rpymnme C BBINOJIHEHUEM DPA3IUYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUPOBaTh ~ pabOTy  TPYMIbl, palMOHAIBHO  paclpeneiiTh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATENbHOCTh B HECTAHJApTHBIX
CUTyalusiX, aJeKBAaTHO OLIEHWBATh BKJAJ KaXIOTO M3 YYaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooieMbl

11 KIIACC




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBanusi

111

JleMOHCTpHpOBAaTh Ha TMpHUMEpPax pojib U MeCTO (U3UKH B
(OopMHUpPOBaHUN COBPEMEHHOW HAay4yHOW KapTHUHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TEXHOJIOIMH, B IPAKTUYECKON AEATEIbHOCTU

.]'IIOI[GfI, OEJIOCTHOCTh U €AUHCTBO (1)I/ISI/ILIGCKOI71 KapTUHBI MHUpPa

11.2

V4YuTeIBaTh T'paHUIlbl IIPUMCEHEHUA U3YYCHHBIX (1)I/ISI/I“ICCKI/IX MO,I[GJ'IGfIZ
TOYCYHBIN SHCKTpI/ILIeCKI/Iﬁ 3apsan, aacpHasd MOACIIb aToMa, HYKJIIOHHAas

MO/IeJIb AaTOMHOT'O Siipa MPH peleHNH (PU3NYECKHX 3a/1a4

11.3

Pacno3naBate (usnueckue sBiICHHS (MPOIECCHI) U OOBACHATH HMX Ha
OCHOBE 3aKOHOB  DJICKTPOJUHAMUKA W  KBAaHTOBOW  (DM3HKWU:
ANEKTPUYECKasi IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOE  JIGHCTBHSI  TOKa, B3aUMO/ICIICTBHE MarHuTOB,
AJIEKTPOMArHUTHAasE WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJII Ha
MPOBOJHUK C TOKOM U JBIDKYIIUKCS 3apsij, JJIGKTPOMArHUTHBIC
KoJeOaHUs W BOJIHBI, MPSMOJUHEHHOE pacCIpOCTPAHEHHE CBETA,
OTpaXeHHEe,  TpeloMIIeHHe, uHTepdepeHims, audpakuus u
MOJISIPU3allnsl CBETa, JMCIEPCUsi cBeTa, (OTOREKTpUYeCKHid 3PPeKT
(boTtoapdext), cBeTOBOE maBICHHE, BO3HUKHOBEHHE JHUHEHYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HMCKYCCTBEHHas

PaauOaKTUBHOCTD

11.4

OnucelBaTh M3y4YEHHBIE CBOWCTBA BELIECTBA  (DJIEKTPUYECKHE,
MarHMTHbIE, ONTHYECKUE, DJIEKTPUUECKYIO MPOBOJAUMOCTD Pa3IMYHbIX
Cpell) U DJIEKTPOMAarHUTHbIE SBJIEHUS (MPOLIECCHI), HCIOIb3Ys
¢u3nueckre BENUYMHBL:  JJIEKTPUYECKUH  3aps, CHja  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  DIIEKTPUYECKOE  CONPOTHUBIICHHE,
pasHocTh moteHuuanoB, JJIC, pabora TOKa, WHIAYKLIUS MarHUTHOTO
noJis, cusia Amrepa, cuia JlopeHna, MHAYKTUBHOCTb KaTYIIKH, SHEPTUs
ANEKTPUYECKOTO U MarHUTHOTO TOJIEH, EPUOJ] U YacToTa KojeOaHui B
KonebaTeIbHOM KOHTYpe, 3aps] M Ccujla TOKa B Ipolecce
TFapMOHUYECKHUX  DJEKTPOMAarHUTHBIX  KoJjeOaHUil, ¢dokycHoe
paccTosiHue U ONTHYecKas CHUJia JIMH3BI, MPH OMUCAHUM TMPaBUIBHO
TPaKTOBaTh (PU3MYECKUI CMBICT HCHIOJB3YEMbIX BEJIMYUH, HX
0003HaYCHMS M €UHMILIBL; YKA3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JTAaHHYIO

(bHSI/II-ICCKYIO BCJIMYHHY C APYTUMU BCIMYNHAMU

11.5

OnuceiBaTh HU3YUCHHBIC KBAHTOBBLIC SABJICHUSA U IPOLICCCHI, UCIIOJIb3Ys

(1)I/I3I/I‘-I€CKI/I€ BCJIMYHHBI: CKOPOCTb JJICKTPOMArHUTHBIX BOJIH, JIMHA




BOJIHBI MW YaCTOTa CBCT4A, DJHCPIrusd U UMITYJILC q)OTOHa, nepuon
nojrypacmanga, SHEpTrs CBA3U aTOMHBIX AACP, ITPU OITMCAHHUU ITPAaBUJIbBHO
TPAaKTOBATb (1)H3HHCCKHﬁ CMBICJI  HCIIOJIB3YEMBIX  BCJIMYHUH, HX
0003HaYCHUS U CAUWHUIEI; YKa3bIBaTh (bOpMYJ'IBI, CBA3bIBAIOIIMEC TAHHYTO
(1)I/I3I/I‘-IGCKYIO BCIIMYMHY C APYTYUMU BCIIMYUMHAMU, BBIYUCIATL 3HAUCHUC

(hU3HUECKON BETUIMHBI

11.6

AnanusupoBath (U3MYECKHE TPOLECCHl U SBJICHUSA, HCHOJb3YS
¢usznyeckue 3aKOHBl M OPUHOUNBL:  3akoH OMma,  3aKOHBI
IIOCJIEZI0BATEIBHOTO W IApaJICIbBHOTO COEIMHEHUS IIPOBOJHUKOB,
3akoH Jxoyna — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLUU, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTeHHA  AJA
¢doroadexra, 3aKOH COXpaHEHHUs] HHEPIrUH, 3aKOH COXpPAHEHHUs
UMITyJIbCA, 3aKOH COXPAHEHHs DIIEKTPUYECKOro 3apsia, 3aKOH
COXPAaHEHHA  MAacCOBOIO  4Mcia, Mnocrynatsl  bopa,  3akoH
pPaiMOaKTHBHOIO pacmajna; Ipd OTOM  Ppa3iIudarTbh  CIOBECHYIO
(OopMyIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXXEHUE U YCIOBHUS

(rpaHuIbl, 001aCTH) MPUMEHUMOCTH

11.7

OHpe,[[eJ'IHTB HaIlpaBJICHUEC BCKTOPAa HWHAYKIUMHW MArduTHOI'O II10JI1

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL[a

11.8

CTpOI/ITL " OIIMCHIBATH I/I306pa)KeHI/IC, CO31aBacMOC€ IJIOCKHUM 3C€PKaAJIIOM,

TOHKOM JIMH30U

11.9

BhBIOMHATE SKCTIEPUMEHTHI IO HCCIEA0BAHNI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHMUIA; TIpU
sToM (GopMyIupoBaTh MpoOJemMy (3adady) W THUIMOTE3y Yy4eOHOTO
OKCHEpUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIOKEHHOTO

O60py,Z[OBaHI/I$[, IMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTL BBIBOJbI

11.10

OCYHICCTBJ'I?ITI) NpsAMBIC W KOCBCHHBLIC HN3MCPCHUMA (1)I/ISI/I‘ICCKI/IX
BCJIMYHH, IIPpU 3TOM BLI6I/IpaTB ONTUMAJIBHBIN CIIOCO0 HU3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKNU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MYECKHX BEITUYMH C HMCIIOJIb30BaHHEM
NpSAMBIX ~M3MEPEHUH; TpU ITOM KOHCTPYHPOBATh  YCTAHOBKY,
(¢ukcupoBaTh pe3yiabTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3HMUECKHX
BEJIMYMH B BUJIE TaOIUIl U TpaduKOB, JIe1aTh BBIBOJBI 10 pe3yibTaTaM

HUCCICIOBaHUA

11.12

Cobmoate  mpaBmiia  0e30MacHOr0  TpyAa MpU  MPOBEIECHUU

HCCIIENOBAaHUM B paMKax yqe6H0ro OKCIICPUMCHTA, y‘-IC6H0-




HCCHCHOB&TGHLCKOP'I u HpOGKTHOﬁ ACATCIIBHOCTH C HCIIOJIB30BAHUCM

U3MEPUTENBHBIX YCTPOUCTB U 1AOOPaTOPHOTO 00OPYAOBAHUS

11.13

Pemate pacuérHble 3aa4d C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTONB3ys (PU3MUECKUE 3aKOHBI M TMPHHLHUIBL, Ha OCHOBE aHAJIN3a
YyCIOBHUSA  3aJaud  BbIOMpAaTh  (PU3MYECKYH0 MOJeNb, BbLICIATH
¢u3nyeckue BEIMUUHBI U (OPMYJIbl, HEOOXOAUMBIE AJIs €€ peLIeHHUs,
IIPOBOJUTH PACUETHl U OLIEHUBATH PEAJIbHOCTH IOJYYEHHOTO 3HAYECHUS

(hU3HUECKON BETUIMHBI

11.14

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpAaUBaTh  JIOTUYECKU
HEMPOTUBOPEUUBYIO IIEMOYKY PACCYKIEHUU C OMOPON Ha HU3yYCHHbIE

3aKOHBbI, 3aKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

11.15

Wcnonp3oBaTh mpu  pelieHUH  yuyeOHBIX 3aJad  COBpPEMEHHbBIE
MHGOPMALIMOHHBIE TEXHOJIOTUU JUIsl [OMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpETallMd M MNpeJCTaBiIeHUs Y4eOHOW M Hay4dHO-TIONYJISIPHOM
nHpOpPMAINY, TIOTYYCHHOW M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHYECKH

aHAJM3UPOBAThH MOTydaeMyro HH(OpMaIHIo

11.16

OOBACHITh MPUHIIMIBI JACHUCTBUS MAlIWH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pasziuyaTh YCJIOBHS MX 0€30MacHOTO HCIOJb30BaHUS B

HOBCCHH@BHOﬁ KHN3HU

11.17

[IpuBoauTh mpHUMeEpHl BKJIala POCCUHCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

Hcnonb30BaTeh TeOpeTUUYECKHE 3HAHUS N0 (PU3MKE B IOBCEIHEBHOU
KHU3HU 17151 oOecriedeHns: 6e30MacHOCTH Mpu o0pallieHnu ¢ npubdopamu
U TEXHUYECKUMH YCTPOHCTBAMH, JUIsI COXPAaHEHHUS 3/I0pOBBbS U

cOOIIOICHUSI HOPM SKOJIOTMYECKOT0 MOBEJIEHHUS B OKpY Karollel cpefie

11.19

PaGorare B rpynmne ¢ BBINOJIHEHHEM DPA3JIUYHBIX COIMAJIbHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  TPYIIbI,  pPalMOHAIBHO  paclpelensiTh
0053aHHOCTM M IUIAHUPOBATh JIEATENILHOCTh B  HECTAHAAPTHHIX
CUTyallUsIX, AJE€KBAaTHO OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHHUKOB

IpyMIbl B pelIEHHE paccMaTpuBaeMoil mpoOaembl




10 KJIACC

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

Kon
pa3nena

Kon
NpoBepPsieMOro
3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

1.1

®uszuka — Hayka o mnpupone. Hayunsie meTombl
IIO3HAHUS OKpYXkaroiero mupa. Ponb sxcnepuMenTa
U TEOpUHM B IIPOLECCE IIO3HAHUA IPUPOLBL.

DKCIepuMEHT B (pu3uke

1.2

MopenupoBanue GU3HMIECKHUX SBJICHUN U ITPOIIECCOB.
Hayunble runore3pl. @u3nyeckue 3aKOHbI U TEOPUU.
['paHumBl TIPUMEHUMOCTH (DU3UYCCKUX 3aKOHOB.
[Tpuniun coorBercTBUs. Ponb M Mecto Gu3MKuA B
(GOpMHUPOBAHUM COBPEMEHHOW HAay4YHOH KapTUHBI

Mupa, B HpaKTquCKOﬁ ACATCIIBHOCTH JIIO,Z[CIZ

MEXAHUWKA

KNMHEMATHUKA

2.11

MexaHu4eckoe JABHIKCHUC. OTHOCHUTEIBLHOCTh
MEXaHHUYCCKOIo  ABHIXCHHA. Cucrema otcuéra.

Tpaexropus

2.1.2

[Tepememienne, CKOpocTb (CpeiHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTh) U YCKOPEHUE MaTepUaIbHON
TOYKHM, UX IPOEKIHH HAa OCH CHCTEMBI KOOpAMHAT.

CrnosxeHue nepeMelieHni U CI0XKEeHHE CKOpoCcTen

2.1

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE
JOBWOKeHHe. ['paduku  3aBUCUMOCTH  KOOpPIHMHAT,
CKOPOCTH, YCKOpEHHS, NyTH U MepeMelIeHus

MaTepHaHLHOﬁ TOYKHU OT BPECMCHU

2.14

CBoOoHOE majieHue. Y CKopeHrne cBOOOTHOTO

naJieHus

2.15

KpuBonmnelinoe JIBUJKCHHE. PaBHOMEpHOE

JABWKCHUC MaTepHaHBHOﬁ TOYKH II0 OKPYKHOCTH.




VYrioBasi CKOpOCTb, JUHEWHasE CKOpocTh. [lepuon u

qacToTa. HCHTpOCTpeMI/ITGJIBHOG YCKOPCHUC

2.16

TexHu4eckue yCTpOMCTBA: CHUAOMETP, IBHUIKEHUE

CHapsAa0B, HEIIHBIC U PpEMCHHBIC IIEPCaAAYN

2.1.7

[IpakTuueckue paboTel. l3MepeHue MrHOBEHHOMU
ckopoctd. MccienoBaHue COOTHOUIEHMSI MEXIy
MyTAMHU, TPOIIEHHBIMH TEJIOM 3a OCIIE0BaTEIbHbIE
paBHbIE MIPOMEXKYTKHU BpEMEHU npu
pPaBHOYCKOPEHHOM  JBMKEHHMM C  HadaJlbHOU
CKOpPOCTBIO, paBHOW Hym0. M3ydeHue aBUXKEHUSA
[IapuKa B BSI3KOW KHUJAKOCTH. V3yueHWe NBHKEHUS

Tena, OPOIIEHHOT0 TOPU30HTAIBHO

2.2

#i#HPartH# IMTHAMUKA

2.2.1

[Tpuniun otHocutenbHOCTH ["anuies. [1epBblii 3aK0H

HrroTona. HepumanbHbIe CUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuia. HpI/IHI_II/IH CYNEpIIO3UNU CUJT

2.2.3

Btopoii 3akon HeroTOoHA /11 MaTepualibHOM TOUYKH B
uHepuuanbHoi cucreme otcuéra (MCO). Tperuit

3akoH HproToHa ans MaTCpHUAJIbHBIX TOYCK

2.2.4

3akoH BCEMHUPHOI'0 TATOTCHHUA. Cuna TSDKECTH.

[TepBas kocMu4eckas ckopocTb. Bec Tena

2.2.5

Cwuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHuUs
CKOJIbXKEHHUS U cuila TpeHus nokos. KoapduuueHt
TPCHUH. Cuita COIMPOTUBJICHHUA ITPU ABUXKXCHUH TCJIa B

KHUAKOCTHU HUJIM Ia3c

2.2.7

HOCTyrIaTCJ'ILHOC n BpamaTCJIbHOC JABHKCHUC

a0COJTIOTHO TBEPJIOTO Tela

2.2.8

MOMEHT CHJIBI OTHOCUTENHHO OCH BpamieHus. [lnedo

cuibl. YcnoBus paBHoBecus TBEporo tena B MICO

2.2.9

TexHuueckue YCTpOﬁCTBaZ MHNOAIIHUITHUKH, ABHUXKCHUC

HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTueckue pabotsl. 3yuenue aBmxenus Opycka

IO HAKJIOHHOM IUIOCKOCTH IIOJX  JEHCTBUEM




HECKOJBKMX CwI. VccrienoBaHue 3aBUCHMOCTH CHIT
VIPYTOCTH, BO3HHKAKOIMMX B jaehopmupyemont
NpYyKUHE ¥ PE3MHOBOM 0Opaslie, OT BEJIMYUHBI UX
nepopmanuu. VccnenoBanue yciaoBUH pPaBHOBECHS

TBépI[OFO T€J1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

3AKOHbI COXPAHEHN S B MEXAHUKE

2.3.1

I/IMHYJ'IBC MaTCpHaHBHOﬁ TOYKH, CHCTCMBbI
MaTCpHAJIbHBIX TOYCK. I/IMHYJILC CHJIbI 1 UBMCHCHHC

HMITYJIbCa TCJIa

2.3.2

3akoH coxpaHenus umnynsca B MCO. PeaktuBHOe

JIBIDKEHHE

2.3.3

Pa6Gora cubl

2.34

MOIIHOCTD CHJIBI

2.35

Kunernueckass 53Hepruss MaTepUAIbHOM  TOYKH.

Teopema 0 KHUHETUYECKON YHEPTHH

2.3.6

[TorennuanbHas sHeprus. [loreHnuanbHas sHEprus
YIIPYro ne(pOopMUPOBAHHOM IIPYKUHBI.
[TorennuanbHas 3HEpPrus Teaa BOJINU3U MOBEPXHOCTH

3emiu

2.3.7

[ToreHunanbHbBle U HEMOTEHUUAIbHbIE CUIIBL. CBA3b
pabOThl HEMOTEHLHMATbHBIX CWJI C HW3MEHEHHEM
MEXaHUYECKON DSHEPruM CHUCTEMBbl Tell. 3aKOH

COXPAaHCHUMA MEXaHUYECKOM 9HEPTHUU

2.3.8

anyrI/Ie " HCYIIPYTHUEC CTOJIKHOBCHUA

2.3.9

TexHuuyeckue YCTPOﬁCTBaI JABUKCHUC PpakeT,

BOJOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

2.3.10

[TpakTueckue paboThl. M3yuenue cBsizu ckopocteit
Tel Ipu HeynpyroMm ynape. MccinepoBaHue cBsizu
pa6OTBI CHJIBI C I3MEHEHNEM MEXaHNIeCKOH SHEPrun

TCI1a

MOJIEKYJISAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

311

OCHOBHBIC ITOJIOKCHUS MOHCKyHHpHO-KHHeTquCKOﬁ

teopur. bpoyHoBckoe nBmwxkenme. uddysus.




XapakTep HOBUXKEHHUS W B3aUMOJCUCTBUS YacCTHIL

BCIICCTBA

3.1.2

Mopenu cTpoeHUs ra30B, KUAKOCTEN U TBEPABIX TEI
U OOBSICHEHHE CBOWCTB BELIECTBA HA OCHOBE ITHUX

MoJiee

3.1.3

Macca MOJIEKYJL. KommuectBo BEIIECTBA.

[TocrosinHass ABoraapo

3.14

TemmmoBoe  paBHOBecwe. Temmepatrypa U eé

nsmepenue. [llkana remneparyp Llenbcus

3.15

Mopnens wuneansHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOW TEOPUH HJICATBHOTO

rasa

3.1.6

AOcomioTHass TemmepaTrypa Kak Mepa cpenHen
KUHETUYECKOW OJHEPrHMU  TEIUIOBOTO  JIBH)KCHHS

yactul rasa. [lIkama temneparyp KenbBuna

3.1.7

VpaBuenne Knanedipona — MenzgeneeBa. 3akoH

JlaneTOHA

3.18

I"a30BBIC 3aKOHEI. I/Isonpoueccm B UACAJIBHOM ra3s€ €
MMOCTOAHHBIM KOJHWYCCTBOM BCHICCTBA: H30TCpPMA,

u30xo0pa, n3zobapa

3.1.9

TexHUYECKHE YCTPONCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTuueckue paboTel. 3MepeHue macchl BO3ayxa
B KJlacCHOM komHate. McciemoBaHue 3aBUCUMOCTH

MCKAY NnapaMeTpaMu COCTOAHUA PA3PCIKECHHOI'O ra3a

3.2

OCHOBbI TEPMOJMHAMUKHN

321

TepmonnHamuueckas cucrema. BHyTpeHHss sHEprus
TEPMOJUHAMHYECKON CHCTEMBI M CHOCOOBI €&

N3MCHCHUA

3.2.2

KomnyectBo Temnotel u  paborta. BHyTpeHH:sA

SHEPTHA OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.23

Buner TeTIOTIepeIavuu: TETJIOTPOBOHOCTb,
KOHBEKLMSA, UW3JIydeHHe. TermnoéMKOCTh  Telna.
ViaenpHass  TEIUIOEMKOCTH  BEIIECTBA. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONCPCAAYC




3.24

IlepBblii 3akOH TepMoaWHAMUKH. [IpumMeHeHune
IIEPBOr0 3aKOHA TEPMOJIMHAMUKU K H3O0IPOLIECCAM.

['padmyeckas uHTepnperanus paboThl ra3a

3.25

TeroBbie MmamuHbl. [[pyHIUIIBI 1EUCTBUS TETIOBBIX
mammH. [IpeoOpa3oBaHusi HEPTHH B TEIUIOBBIX
MamuHax. KoadduuueHt mone3Horo ACHCTBUS
(manee — KIIJI) termoBoit mamuusl. [ukn Kapuo u
ero KII/]

3.2.6

Bropoit 3akoH TtepMoamHamuku. HeoOparumocTb
IIpoLeccoB B mpupone. TemioBble JBUTrATENU.

OKOJIOTUYECKHE HpO6J’IeMH TCIIOOHCPICTUKU

3.2.7

Texauueckue YCTpOﬁCTBaZ ABUTAaTC]Ib BHYTPCHHCTO

CropaHuys, OBITOBOI XOJIOAWJIbHUK, KOHIUITHUOHEP

3.2.8

[IpakTnueckue pabGoThl. V3MepeHue ynaenbHOU

TEIUIOEMKOCTH

3.3

AT'PET'ATHBIE

COCTOSHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

33.1

[TapooOpa3oBanne u koHzaeHcanusi. lcmapenue u
KUIIEHHEe. YIenpHas TeIoTa M[apooOpa3oBaHus.

3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AaBJICHUA

3.3.2

AOCOII0THAS U OTHOCUTENIbHAS BIAXKHOCTh BO3/JyXxa.

Haceliennslii nap

3.3.3

TBépnoe teno. Kpucrannuueckue u amopdHble Tena.
AHnszorponusi  CBOWCTB  KpucTauioB. JKuakue

KkpucTaybl. CoBpeMEHHbIE MaTepHaIbl

3.3.4

[InaBnenne u KpuctayuMzauus. YaeiabHas TEIJIOTa

riaBieHus. Cyomumanus

3.35

ypaBHCHI/IC TEIUIOBOro OanaHca

3.3.6

TexHuueckue yCTpOHCTBA: TUTPOMETDP u
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHUHU MOTy4eHUs
COBPEMEHHBIX  MaTepuaioB, B TOM  4YHCIE

HAaHOMATCPUAJIOB, U HAHOTCXHOJIOTUU

3.3.7

[IpakTueckue pabotel. M3mepeHue BIaXKHOCTH

BO3/yXa

OJIEKTPOAMMTHAMUKA




OJIEKTPOCTATHUKA

DJeKTpu3anus Teil. DIeKTpruieckuil 3aps. J(Ba Buaa

411
AIEKTPUUECKUX 3aPS 0B
4.1.2 IIpoBOIHMKY, IUBIIEKTPUKH U IOJIYIIPOBOAHUKH
4.1.3 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.1.4 B3aumopeiictBue 3apsaoB. 3akon Kynona
DneKTpuuecKoe ToJIe. Hanpspok€HHOCTD
4.1.5 ayeKTpuyeckoro mnoussd. IlpuHOun cyneprno3unuu.
JInHuy HanpsKEHHOCTH DIIEKTPUYECKOTO OIS
416 Pabota cun anektpocratudeckoro noss. [lorenmuan.
o Pa3nocTh noteHunanon
4.1
[IpoBOIHUKM ¥  JAMBJIEKTPUKHM B  IOCTOSHHOM
4.1.7 AIEKTPUYECKOM ToJie. JusnekTpudeckas
MIPOHUIIAEMOCTh
OnektpoémkocTh. KonpeHcartop. DneKTpoEMKOCTh
4.1.8 MJIOCKOTO KOHJIGHCATOpa. JHEpPrusi 3apsHKEHHOTO
KOH/JIEHCATOpa
Texnuueckue YCTpOMCTBA: DJIEKTPOCKOII,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAs 3aIuTa,
o 3a3eMIIeHHe  DJIEKTPONpPHOOPOB,  KOHJAEHCATOP,
KCEPOKC, CTPYWHBIN TPUHTEP
[TpakTrueckue padotel. I3Mepenne 3mekTpoEMKOCTH
4.1.10
KOHJIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEAX
VYcnosus CYLIECTBOBaHUS TTOCTOSTHHOTO
4.2.1 ANEeKTpUUecKoro Toka. Mcrounuku toka. Cuna Toka.
[TocTosiHHBIN TOK
4.2
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DIJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnensHoe
o CONPOTHUBIICHUE BEILIECTBA
424 [locnenoBarenpHOE, TMapauiebHOE, CMEIIAHHOE

COCOIUHCHHUEC ITPOBOIHUKOB




4.2.5

PabGorta »snexkrpuueckoro Toka. 3akoH Jxoyms —

Jlenna

4.2.6

MOIIHOCTB 2JIEKTPUYECKOTO TOKA

4.2.7

anekTpoiBkymas cwia (manee — OJC) w
BHYTPCHHEE COMPOTHBIICHUE HCTOYHHUKA TOKA. 3aKOH
OmMa 151 TOJIHOM (3aMKHYTOM) 3JIEKTPUUECKOM 1IETIH.

KOpOTKOC 3aMbIKaHUE

4.2.8

:‘)J'ICKTpOHHaSI MMPpOBOANMOCTD TBépI[BIX METAaJJIOB.
3aBHCHMOCTD COIIPOTUBJICHUA METAaJlJIOB oT

Temmeparypbl. CBEpXIIPOBOANMOCTh

4.2.9

OnexTpuueckuidi TOK B BakyyMe. (CBoiicTBa

AJIEKTPOHHBIX ITyYKOB

4.2.10

[TomympoBonuuku. CoOCTBEHHass W TpPUMECHas
MIPOBOJIUMOCTh MOJIYNPOBOAHUKOB. CBoiicTBa pP-Nn

nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

4211

DNEeKTpUYECKU TOK B JIIEKTPOJINTAX.

BJ'ICKTpOJ'II/ITI/I‘leCKaH Jucconuanms. 3HeKTp0J'IH3

4.2.12

OnexTpuuecKknil TOK B razax. CaMOCTOSITENBHBIN U
HECAMOCTOSTENbHBIA  pa3psn. PasnuuHble  THIBI

CaMOCTOATCIIBHOT'O pa3psaa. Monnus. [1na3zma

4.2.13

TexHuuecKkue ycTpoWCTBa: aMIIEpMETP, BOIBTMETP,
peocTaT, UCTOYHUKU TOKa, 3JIEKTPOHArpeBaTeIbHbIE
npudopBl, IJIEKTPOOCBETUTENbHBIE npudopBl,
TEPMOMETP CONPOTUBIIEHUS, BAKyyMHBIH JHOJ,
TEPMHCTOPbI u (boTope3ncTopsl,

HOJ'IyrIpOBO)IHI/IKOBBII\/'I Auoa, raJlbBaHHUKa

4.2.14

[IpakTueckue paboThl. V3yueHue CMeEmaHHOTO
COCIMHEHUS PE3UCTOPOB.
N3mepenne D/1C nCcTOUHNMKA TOKA M €M0 BHYTPEHHETO

COIIPOTUBJICHUA. Ha6JIIOI[CHI/IC 9JICKTPOJIN3a

11 KJIACC




Kon Kon
pasaen NPoBePSIEMOro IIpoBepsiemble 3J1eMEeHTHI COAEPKAHUS
a 3JIeMEHTa
4 SJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. DJIEKTPOMAT'HUTHA A UHAYKIOUA
[TocTostHHBIE MarHuThl. B3aumopeiictBue
431 MOCTOSIHHBIX MarHUTOB
MarnuTtHoe 1osie. BexkTop MarHMTHOM HMHIYKLIHH.
[Ipuniun  cynepno3uuuu. JIMHUM ~ MarHUTHOMN
4.3.2 vHAyKIuU. KapThHa JIMHUHA MarHUTHOW WHIYKLIIMU
TIOJISI IOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie NpoBOAHMKA ¢ TokoM. Kapruna
JUHUM 1OJs JAJUHHOTO MpPSMOrO0 MPOBOJHUKA U
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KaTYIIKH C
TOKOM. OmnbIT Opcrena. B3aunmoneiicterue
MIPOBOJIHUKOB C TOKOM
434 Cwita Amniepa, €€ MOJlyJIb U HalPaBJICHHUE
Cuwia JlopeHua, e€ MoOAyidb U HalpaBlICHUE.
4.3 435 JIBi>keHHe 3apsHKEHHOM YacTUIBI B OJHOPOIHOM
MarHuTHOM nose. Pabota cuiel Jlopenna
4.3.6 SIBneHune 3NeKTPOMarHUTHOM MHIYKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
OAC  wmHAyKuuu.  3aKOH  3JIEKTPOMAarHUTHOM
438 nHaykunn Papanest
Buxpesoe anexrpudeckoe mnoise. IJC MHAYKINU B
4.3.9 IIPOBOJAHMKE, JABIMXKYIIEMCS  IOCTYNAaTEIbHO B
OJIHOPOJAHOM MarHUTHOM I10JI€
4.3.10 [TpaBumno Jlenma
NunyktuBHOCTh. SIBnenne camounpykuun. JJC
4311 CaMOMHIYKIIUU
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DNIEeKTpOMarHUTHOE T0JIe




4.3.14

TexHuueckrne yCTPONCTBA: IMOCTOSHHBIE MAarHUTBHI,
QJICKTPOMAIrHuThI, BJICKTPOABUIATCIIb, YCKOPUTCIIN

SJIEMEHTAPHBIX YaCTUILl, MHAYKIIMOHHAs I1€Yb

4.3.15

[TpakTueckue padboTsl. M3ydueHne MarHuTHOTO MO
KaTyllku ¢ TOKoM. MccnenoBanue AeicTBUS
MIOCTOSIHHOTO ~MarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue SIBJICHUS 3JIEKTPOMarHuTHOM

WHIYKITUW

KOJIEBAHHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.11

KomnebarenpHast cuctema. CBoOOmHEBIE KOIEOaHUS.
'apmonnueckue kosebanus. Ilepumonm, wdacrora,

amIuMTynaa u ¢asa KonedaHui

512

[IpyXuHHBIA MassTHUK. MaTeMaTU4eCKUil MassTHUK

5.1.3

YpaBHeHue TapMOHHYECKHX KoJie0aHuil.
Kunematnyeckoe W  JUHAMHUYECKOE OIHUCAHUE

K0J1Ie0aTEIbHOIO JABUXXCHU A

5.14

IIpeBpamienue  3HEpruM NOpU  TFAPMOHHUYECKUX
koneOaHusx. CBsA3p  aMIUIUTYObl  KoseOaHui
MCXOJHON BENIMYUHBI C aMIUIUTYIaMU KoJleOaHuii e€

CKOPOCTH U YCKOpPEHUS

5.15

KoneGaTenbHblit KOHTYP. CBoOoIHBIE
AJIEKTPOMArHUTHbIE  KOJIEOAHHUS B HACATBHOM
KoJIe0aTeIbHOM ~ KOHType.  AHAIOTHA  MEXIY
MEXaHUYECKUMHU u AJIEKTPOMarHUTHBIMU

konebanusmu. ®opmyna Tomcona

5.1.6

3aKkoH COXpPAaHCHUA OHCPIrun B nacaJlbHOM

KoJiIe0aTeIbHOM KOHTYpC

5.1.7

BriHyxkaeHHbIE MEXAHUUYECKUE KoJIeOaHusl.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHBbIE

SJICKTPOMArHuTHBIC KoJIeOaHMsI.

5138

Ilepemennbiii Tok. CHHYCOMAANBHBIN NEPEMEHHBIN

TOK.




5.1.9

MoOIHOCTh MEPEMEHHOr0 TOKa. AMIUIUTYAHOE U

HeﬁCTBYIOHIee 3HAYCHUC CUJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpanchopmarop. IlpousBomcTBo, mepemaya U
norpebieHue INEKTPUUYECKOM SHEpPTHUH.
OKOJIOTUYECKUE  PUCKA  MPU  MPOU3BOJICTBE
anekTpudeckoil sHeprun. KynbTypa ucnoiab3oBaHust

AIEKTPOIHEPIUU B MOBCEAHEBHOM )KU3HU

5.1.11

TexHuueckue yCTpOMCTBA: ceiicmorpad,

BHCKTpI/I‘IeCKI/Iﬁ 3BOHOK, JIMHHHU 3JICKTPOIIEpCaayd

5.1.12

[TpakTnyeckue padboTsl. MicciienoBanue 3aBUCUMOCTH
NeproJia MajbIX KoJeOaHui rpy3a Ha HUTH OT JITHHEI
HUTU U Maccel rpysa. MccienoBanue nepeMeHHOro
TOKa B LENU M3 IOCIEN0BATEIbHO COEIUHEHHBIX

KOHACHCATOpPA, KATYIIKH U PE3UCTOPa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.21

MexaHWUeCKUe BOJIHBI, YCIOBUS PacHpOCTPAHCHUSI.
[Teprion. CkOpOCTh pPACHpPOCTPAHEHUS W JUIMHA

BOJIHBI. HonepeqHHe " IPOJOJILHBIC BOJIHBI

5.2.2

#H#Par###  Uuarepdepenums u audpakmus

MEXaHHUYECKUX BOJH

5.2.3

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. BeicoTta

tToHa. TemOp 3ByKa

5.24

3J'IeKTpOMaFHI/ITHLIC BOJIHEL. Y CJIOBHSA HU3JITYyUCHUSA
SJICKTPOMArHuTHBIX BOJIH. Bzanmuas OpucHTaIUA

BCKTOPOB E, Buvs BHGKTpOMaFHI/ITHOﬁ BOJIHE B

BaKyyMe

525

CBolCTBa DJJICKTPOMAarHUTHBIX BOJH: OTPaXEHUE,
MPEJIOMIIEHUE, oIS pU3aLus, mudpaxus,
untepdepeniusa. CKOPOCTh  AJIEKTPOMArHUTHBIX

BOJIH

5.2.6

[Ilkama >IeKTPOMAarHUTHBIX BOJH. IIpuMeHeHue

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6I)ITy




5.2.7

[TpuHTIATIBI pamroCBsI3H u TEJIEBUIECHUSL.
Panuonokamus. DJIEeKTpOMarHUTHOE 3arpsi3HEHHE

OKpYXKaromien cpebl

5.2.8

Texnuueckue yCTpoiicTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YyJIbTpPa3BYKOBas JIMarHOCTHKAa B
TEXHUKE W MEIULIMHEe, pajaap, paguonpuéMHUK,

TENEeBU30p, aHTeHHA, TenedoH, CBY-meus

5.3

OIITUKA

531

[IpsMonuHEHOE  paclHpOCTpaHEHHE  CBETa B

oxHopoaHoM cpexe. JIyu cBera

5.3.2

OTpa)KCHI/Ie CBeTa. 3aKOHEBI OTpaXCHHUA CBCTA.

[TocTpoenue M300pakeHHH B INIOCKOM 3epKaie

5.3.3

HpeJIOMJIeHI/Ie cBeTa. 3aKOHEI MIpCIOMIICHUA CBECTA.

AOCOIIOTHEIH IMOKAa3aTellb IMPCIIOMJICHHUA

5.34

[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIN yroa

MOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus csera. CinoxHBIM cocTaB 0eIoro cBera.

[IBer

5.3.6

CoOuparomue M paccewBarolue JHUH3bL. TOHKas
nunH3a. POKyCHOE pacCTOSHHE M ONTHYECKas CHIIa
ToHKOM JnuH3bL. [locTpoeHune wu300paxkeHUi B
cobuparomyx M paccenBarolux JmH3ax. dopmyna

TOHKOM JIMH3BI. Y BeIMUEHHE, TaBaeMO€ JTUH30MU

5.3.7

Hpenenm NIPpUMCHUMOCTHU FCOMeTqueCKOﬁ OIITHUKH

5.3.8

Wntepdepennus cBera. KorepeHTHblE HCTOUHUKU.
VYcnoBus HabMOIEHNS MAaKCUMYMOB U MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JIBYX CHH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakmust  cBera. JudpaknuonHas pemérka.
VYcnoBue HaONMOIEHUS TIABHBIX MaKCUMYyMOB TIpH
MajeHUuN MOHOXPOMaTHYECKOTO cBeTa Ha

TU(PPAKINOHHYIO PEIIETKY

5.3.10

Honﬂpmaum{ CBCTa




TexHuueckue YCTPOMCTBA: OYKH, nyma,

¢doroanmapar, MPOSKIIMOHHBIN armapaT, MUKPOCKOII,

>3.11 TEJIECKOII, BOJIOKOHHAs ONTHKA, JU(PPAKIIMOHHASL
peleéTKa, noJISIpOnL
[Ipaktuyeckne paboTel. M3Mmepenue mokaszaress
5.3.12 npenomiieHus. MccnenoBanue cBocTB M300paskeHU

B inH3ax. Habmoaenne nucnepcuu cBera

BJIEMEHTAI CITIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHuLBI IPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH.

ITocTynatel TEOpUH OTHOCHUTEJIbHOCTH:
o1 MHBAapHUaHTHOCTb MOJYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHLHUIT OTHOCUTEIILHOCTH DUHILITEHHA
0 OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeIJICHUE
02 BPEMEHM U COKPALLEHUE JITUHBI
6.3 DHeprusi U UMITYJIbC CBOOOTHOM YaCTHUIIBI
CBs13b Macchl C HEPTUEN U UMITYJILCOM CBOOOIHOM
0.4 YaCTHUILIBI. DHEPIHsl MOKOsI CBOOOHOMN YaCTHUIIBI
7 KBAHTOBAA ®U3UKA
SJIEMEHTBI KBAHTOBOM OIITUKN
®otonsl. Dopmyna [Tnanka cBs3u sHepruu GpoToHa ¢
rid €ro 4acToTOM. DHeprusi U UMIyJIbC GOTOHA
OtkpeiTe U uccienoBanue ¢porordpdexra. OnbIThI
rl2 A.T'. CroneroBa. 3akoHsl hoTodhdexTa
7.1 VYpaBHenue  OiHmTeiHa A goroaddekra.
[ «Kpacnas rparuma» porodpdexra
7.14 Jasnenue cBera. OnwiTe! [1.H. JIeOGenera
7.15 XUMHYECKOE JIEVCTBUE CBETA
TexHuueckue yCTpoicTBa: (hoTOIEMEHT,
71 ¢doronaTunK, CONHEUHas 6aTtapes, CBETOANO
CTPOEHUE ATOMA
29 Monens aroma Tomcona. OnbiTel Pesepdopaa o
' 7.2.1 HCCIIEIOBAHUIO CTpOeHHUs aToma. [InanerapHas

MOACIb aToOMa




7.2.2

[Toctynatet bopa. W3nyyenue u morjioiieHue
(GOTOHOB mpH Tepexoae aToMa C OAHOTO YPOBHA
sHepruuM Ha gapyroil. Buuabl cnektpoB. CHektp

YPOBHEW SHEPTUU aTOMa BOAOPOAA

7.2.3

BosHoBbIe cBoO#cTBa uyactul. BonHbel ae bpoins.
KopnyckynspHo-BosiHOBOM — ayanu3M. Judpaxiuys

9JICKTPOHOB HAa KpUCTAJLJIaX
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CnonTanHoe u BBIHYKACHHOC N3JTYUCHHUC.

YCTpoiicTBO M IPUHLKI pabOTHI Jlazepa

7.2.5

Texauueckue YCTpOﬁCTBaZ CHeKTpaHLHLII;'I aHaJInu3

(ciekTpocKo1), Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[TpakTueckue padotsl. HabmoneHue iuHenR4aToro

CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtobl Ha6J'IIO,I[CHI/I$I u perucTtpanuu

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OtkpeiTie paguoakTuBHOCTH. OmbIThl Pesepdopna
M0  ONpPENENEHUI0  COCTaBa  PaJUMOAKTUBHOIO
m3nydenus. CoiictBa anbda-, Oera-, ramma-
u3NydeHus. BausHue paanoakTUBHOCTU HA JKUBBHIE

OPTraHU3MBbI

7.3.3

OTtkpeITHE IpOTOHA U HEWTpoHa. HyknoHnHas monenb
anpa [eiizenbGepra — VBanenko. 3apsn sapa.

Maccosoe uncio sapa. M3oronsl

7.3.4

Anbga-pacniag. DIeKTPOHHBIN U MO3UTPOHHBIHN OeTa-
pacniaa. ['amma-uznydenue. 3aKOH paMOaKTHBHOIO

pacmaja

7.3.5

OHeprusi CBSI3W HYKJIOHOB B sAJpe. SIIepHbIE CHIIBIL.

Jedext macchl siapa

7.3.6

ﬂ,[[epHBIe pCaKknuu. I[eJ'ICHI/IC " CUHTC3 SAJCP

7.3.7

Snepusiii  peaktop.  TepMosimepHslli  CHHTES.
[TpoGiieMbl M MEpPCHEKTUBBI SAEPHON SHEPreTHKU.

OKOJIOTHYECKHE aCIICKThI ﬂ,[[epHOﬁ SHCEPICTUKHA




7.3.8

OnemeHTapHble 4YacThllbl. OTKpBITUE TO3UTPOHA.

OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

TexHudyeckue  yCTpOMCTBA:  JIO3UMETpP, Kamepa

Bunscona, siaepHslil peaktop, arToMmHas 6omba

7.3.10

[IpakTnueckue pabotel. HccienoBanue TpeKoB

qacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. CosBe3gusi, sSpKue 3BE3BI,

IJIaHETHhI, UX BUAUMOC IBUKCHUC

8.2

Comnneunast cucrema. IlnaHeTbl 3eMHOM T'PYIIIIBI.
IInaneTel-TUTaHTEI B WX CIIYTHUKH, KapJIUKOBBLIC

miaHeThl. Manble Tena CoJIHEYHON CHCTEMBI

8.3

Connue, ¢orochepa u armocdepa. ConHeuHas

AKTUBHOCTb

8.4

Wctounuk sHeprun CosHIA U 3BE3]

8.5

3BE3/bI, WX OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, PaINyC, TEMIIEpATypa, UX B3aUMOCBS3b.
JnarpaMma «CHEKTPaJIbHBIN KJIACC — CBETUMOCTBY.
3BE3 b1 TIIaBHOM ITOCIIE0BATEILHOCTH. 3aBUCUMOCTh
«Macca — CBETUMOCTb» IS 3BE3] TJIaBHOM

noCIaCaA0BaTCIbHOCTHU

8.6

#HH#HPar###BuyTpenHee CTpOEHHE 3BE3.
CoBpeMeHHbIE TIPEACTABICHUSI O TTPOUCXOXKICHUN U

9BOJJIOIIMHA COJ'IHI_[a 1 3BE3. OTalbl JKU3HA 3BE3]

8.7

Mneunsnii Ilyte — nama [Mamaktuka. CnupanbHas
cTpykrypa ['anaktuku, pacupeneyieHue 3BE31, raza u
netn.  [lonoxxenne wu  aBmwkenne CoiHnoa B
I'anaktuke. [lnockas u chepuueckass MoaCHUCTEMbI

l"amakTukn

8.8

Tuner ramakTuk. PamworamakTuku U KBa34aphl.

YEpHbIe ABIPHI B s1/Ipax rajJakTHK

8.9

Bcenennas. Pacmmpenue  Bcenennoit.  3akoH

Xab6mna. Pazberanne ramaktuk. Bo3pact u pamuyc




Bcenennoit, teopus bonbpmoro B3pbsiBa. Mopenb

«ropsiuei Beenennoii». PenukroBoe usirydeHue

8.10

MacurrabHast CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménnsie npoOIeMbl

ACTPOHOMHH




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS
K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOU
IMPOI'PAMMBI
CPEJHEI'O OBIIIETO OBPA3OBAHUS

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOEHUS
NMPoBePSIEMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHEro 0011ero
TpeOoOBaHMS o0pa3oBaHus
1 CdopmMupoBaHHOCTh YMEHHMIl  pacrio3HaBaTh (DU3MYECKHE  SIBJICHUS

(mportecchl) U OOBSICHATH MX HA OCHOBE M3YYEHHBIX 3aKOHOB

2 Brnanenune OCHOBOITIOJIATAIOIUMU buznuecKkuMu INOHATUSIMH U
BEJIMUYMHAMU, XapaKTEPU3YIOIUMU (PU3UUECKUE TPOIIECChHI

3 ChopMupoBaHHOCTH YMEHHI MPUMEHSTH 3aKOHBI KIIACCHYECKOW MEXaHUKH,
MOJICKYJISIPHON (PU3UKH U TEPMOAUHAMUKH, SJIEKTPOJUHAMUKYU, KBAHTOBOU
¢u3MKKM U1 aHanu3a U OOBSICHEHMS SIBJICHUI MUKpOMHpA, MaKpoMHpa U
Meramupa, pasinyarbh YCJIOBHUS (TpaHULBI, O0JIACTH) MPUMEHUMOCTU
($u3nUeCKUX 3aKOHOB, MOHUMATh BCEOOUTHI XapakTep (yHIaMEHTAIbHBIX
3aKOHOB M  OIPAaHMYEHHOCTh HCIIOJIb30BAaHUS YaCTHBIX  3aKOHOB;
aHATM3UPOBATh (PH3MUECKUE TTPOLIECCHI, HCITOB3YsI OCHOBHBIE MOJIOKEHHS,
3aKOHBI U 3aKOHOMEPHOCTHU

4 ChopMupoBaHHOCTh YMEHMSI pa3InyaTh yCJIOBUS IPUMEHUMOCTH MOEIeH
(Gu3HYECKUX TEJ U MPOLIECCOB (SIBJICHUH)

) ChopMHpPOBAaHHOCTH YMEHHUSI PENIATh PACUETHBIC 337]a4M C SIBHO 3aJaHHOU
Y HESIBHO 3aJJaHHON (PH3UYeCKON MO/IETBIO: HA OCHOBAaHHUH aHAIN3a YCIOBUS
BBHIOMpPATh (U3MUECKUE MOJIENH, OTBEYAION[Me TPEeOOBAHMIM 3aJ/layH,
MPUMEHSTH (POPMYITBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYAThl (PU3UIECKIX
TEOPHI TIPU HMCTIOJIB30BAHUM MATEMAaTHYECKUX METOJIOB pEIIeHUs 3ajad,
MPOBOJIUTH PAacyYeThl HA OCHOBAaHWU MMEIOIIMXCS JITaHHBIX, AaHAJIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOJBI PEIICHUS C YYETOM TOJIYyYSHHBIX
pe3ynabTaTOB

6 Pemarp kaudecTBeHHBIC 3a/lauyd, TpeOymOIIHe NPUMEHEHUS 3HAHUU U3
Pa3HBIX PA3/eNIOB MIKOJBLHOTO Kypca (U3UKH, a TAK)KE HHTETPAIlliU 3HAHUI
U3 JpYruX MPEeIMETOB €E€CTECTBEHHOHAyYHOTO LHMKJA: BBICTPAaWBaTh
JIOTUYECKYI0 LEMOYKY PACCYXICHHU C OMOpPOM Ha W3YyYECHHBIE 3aKOHHBI,
3aKOHOMEPHOCTH U (hU3HUECKUE SIBICHHUS

7 BrnaneHue oCHOBHBIMU METOAAMH HAYYHOTO TO3HAHUS, HCIIOIb3yEMbIMH B
¢u3MKe: TPOBOIUTH MpPSMBIE M KOCBEHHBIC HW3MEPEHUS (PH3UICCKHUX
BEJIMYMH, BBHIOMpas ONTHUMAIBHBI CIOCO0 W3MEPEHHs M HCIHOINb3Ys
W3BECTHBIC METOJbI OIICHKH ITOTPEIIHOCTEH W3MEpEHUH, TPOBOJIHUTH
WCCJICIOBAHUE 3aBUCUMOCTEH (U3UUYECKUX BEIMYMH C HCIIOJIb30BAHHUEM
NPSIMBIX U3MEPCHHH, OOBSICHATH IOTYYCHHBIE PE3yJIbTaThl, HCIOJIbB3YS
dbusznuecKkue TeopuH, 3aKOHBI U MOHSTHUS, U JIeTaTh BBIBOJBI; COONIIOIATH
npaBwiia 0€30MacHOTO TpyJa MPH MPOBEICHUW HCCIICOBAHWA B paMKax
y4e0HOr0 KCIEPUMEHTa U Y4eOHO-UCCIIEeOBATEILCKON JESTEIBHOCTH C




UCTIOJIB30BaHUEM IU(PPOBBIX H3MEPUTEIBHBIX YCTPONCTB U JIAOOPATOPHOTO
000py10BaHUs

CdopMUpOBaHHOCTh YMEHUHN aHAIM3UPOBATH W OIICHUBATH TOCICIICTBUS
OBITOBOI W TPOU3BOICTBEHHOW JIEATEIILHOCTU YEJIOBEKA, CBS3aHHOW C
(GU3HYECKUMU TIPOIIECCaMU, C TO3UIMH SKOJIOTHYECKON 0e30macHOCTH;
NpPEJCTaBICHUN O paIlMOHAILHOM IPHPOJOINOIB30BAaHUM, a TaKKe
pPa3yMHOM HCIIOJbB30BaAHUU IIOCTI/I)KCHI/Iﬁ HAayKH U TEXHOJIOTUH! JJIA
JATLHEHIIET0 pa3BUTHS YEJIOBEUECKOTo 00IIecTBa

OBnaseHue pa3aUYHBIMH  crocobamu  paboTel ¢ uHpOpManuen
¢u3n4eckoro  coAepKaHMs ~ C  HCIOJB30BAHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; Pa3BUTUE YMEHUN KPUTUYECKOTO aHan3a
Y OLIEHKH JJOCTOBEPHOCTH MOIy4aeMOi HHPOpMaLuu

10

CdopMHpOBaHHOCTH yMEHUM MPUMEHSTh OCHOBOIIOJIararoIme
ACTPOHOMMYECKHUE MOHATHS, TCOPHH M 3aKOHBI JIJISl aHAIHM3a U 00BSICHEHUS
(M3UYECKUX ITPOLIECCOB, MPOUCXOAIINX Ha 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,
B MEXTaJIAKTUYCCKOW Cpeie; ABYKCHUS HEOSCHBIX TEJI, SBOJIIOIMH 3BE3]T U
Bcenennoit




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon
pasnena
/TeMBI

Kon
3JIeMEHTA

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

MEXAHHWKA

11

KMHEMATHKA

111

Mexaunueckoe nBmxenne. OTHOCUTEIBHOCTh MEXAHHUYECKOTO ABMKEHUS.
CucremMa otcuera

1.1.2

MartepuanbHas TOUKA. TPacKTOPH

Ee pangnyc-Bekrop:

r(t)=(x(t)y(t).2(1)), NG

TpaeKTOpHs,
nepeMeleHue: O

(8]
o

T

b
ra

CrnoxxeHue nepeMeneHnin:

AT, = AF, + A,

1.13

CKOpOCTL MaTepHaHLHOﬁ TOYKHU:

AX
L =

AL =X, anagornyno Yy =Y, U, =17,

At—0
Croxenne ckopocreit: Uy =0, U,

Beluucnenne mnepeMemeHHss W MYTH MaTe€pUalbHOM TOYKH IIPU

NPSIMOJIMHEIHOM JIBM)KEHUH BJIOJIb OCH X IO TpauKy 3aBUCUMOCTH Vy (t)

1.14

. AD N
VcKopeHne MaTepuaibHON TOUKN: & = AL =y = (ax ey, az) ,

At—0

Av,
a, =
At At—0

= (Ux )t, aHAJIOTUYHO A, = (Uy )t, a, = (uz )t




1.15

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

X(t) = X, +u,,t

v, (t) = vy, = const

1.16

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:

2

X(t) =Xy + Vgt + axzt

v, (t)=vy, +a,t
a, = const
UZZX _Ulzx = 2a'x (X2 _Xl)

v, +0, 1

TIpy IBUKEHNU B OJJHOM HATIPABICHUH IIyTh © =

117

CBoOoaHoe manenue. Y ckopeHrue cBOOOHOTO
nageHus. /[BuxeHue Tena, OPOIIEHHOTO MO
yriaom O K TOpU3OHTY:

X(t) =X, +Ugt = X, + U, COS -t Ve B
t? _ t2 £
y(t):y0+uoyt+gy—:y0+uosma-t—g— l
2 2 Vo 1}

(1) =0y, =0, COS QL

=y

1%
. 0 Xo

v, (t)=vy, +9,t=0v,sina—gt ‘

9,=0

g, =—g = const

1.1.8

KpuBonuneiiHoe paBwxkeHue. JIBkeHHWE MaTepuaibHOW TOYKH IO
OKPY>KHOCTH.
VrinoBas M IMHEWHas CcKOpocTh Touku: U =R. Tlpu paBHOMEPHOM

T
JIBIDKEHUU TOYKU 10 OKPY)KHOCTH ® = ? =2mnv,

2
LleHTpOoCTpeMUTENBHOE YCKOPEHHE TOYKH: @, -y =o°R. Tloanoe

YCKOPEHHUE MaTepUAIbHON TOUKHU

1.19

TBepnoe teno. [locTynatenbHOE M BpaIATENbHOE JABUKEHUE TBEPIOTO
Tena




1.2

JUHAMUKA

121 HNuepumansubie cucteMbl orcuera. [lepBeiii 3akon Hetorona. Ilpuniun
OTHOCUTENBHOCTH [anumnes
1.2.2 m
Macca tena. IltoTHOCTE BemecTBa: P = V
123 - E —E+E +
Cuna. [IpuHIMI CyNIEpIO3ULUN CUIL: Fpuponeiiers ) S
1.2.4  |Bropoii 3axon HetoToHa: 1yt Matepuanbhoit Touku B ICO
F=ma; Ap=FAt npu F = const
1.2.5 Tpernit 3akoH HproTOHA 11 MaTepHAIBHBIX =~ *—
= = By F,
touek: F, =-F,;
1.2.6 3aKOH BCEMHUPHOIO TATOTEHUS: CHJIbI MPHUTSHKEHUS MEXIY TOUYCYHBIMU
mm
maccamu paBubl F =G R? £,
Cuna tsxectu. LleHTp TspkecTH Tena. 3aBUCUMOCTb CHIIBI TSKECTH OT
BBICOTHI h HaJT MOBEPXHOCTHIO IIAHETHI paguycoM Ro:
mg = GMm
TS N2
(Ry+h)
1.2.7 | Cuna ympyroctu. 3akon I'yka: Fx = -kx
1.2.8 Cuna tpenusi. Cyxoe TpeHHe.
Cuia TpeHUs CKOJIbKEHUS: FTp =pN |
Cuita TpeHust TTOKOSI: Fp <uN
Koadpdunuent tpenus
1.2.9 |
HNasnenune: P = S
1.3 CTATHUKA
1.3.1 MOMEHT CUJIbl OTHOCUTEIIBHO OCH BpaIlleHUS:
|M| =Fl, rne | - muewo cunsl F oTHOCHTEIBHO
ocw, Impoxoxadmed  yepes  Touky O ~
MEePIEHIUKYISIPHO PUCYHKY F
13.2 |Ueutp w™macc Ttena. lleHTp Macc cuCTEMBI MaTepHAIBHBIX TOYEK:

_— mr +m,r, +...

“ § = const
M. m+m,+.. - B OJHOPOOHOM IMOJIC TSKECTHU (g ) LEHTp




Macc Tejia COBIIaJacT C €ro HEHTPOM TAXKECTU

133 M, +M,+..=0
VYcnous paBHoBecus TBepioro tena B MCO: {'El N 'EZ + —0

1.3.4  |3axon [lackans

135 Jasnenue B xuakoctu, nokosmieics B UCO: P= Py + pgh

13.6 3akoH Apxumena: Iprx = —Fz,mm ,
eciu Teso U KuAKocTh MoKosTest B ICO, T0 Fapx = PQVesirecn
YcnoBue miaBaHus Tel

14 3AKOHbBI COXPAHEHUN S B MEXAHUKE

141 VMITy/ibc MaTepHANbHOM Touku: P = MO

142 | Wmmynsc cucremsl Tem: P= P+ P, +..

1.4.3 |3akoH U3MEHEHHS U COXPAHEHUS UMITYJIbCA:
BUCO AP =A(P,+ P, +...) = P At + By A+
BUCO AP=A(P,+P,+..)=0 ecm Ry +Fy o +..=0
PeaktuBHOE NBHXKEHUE

144 PaboTa cuibl Ha MaioM TiepeMenIeHUN: ];
A=|F||AF|-cos a =F, - Ax ,_(

N

145 | MOIHOCTb CUTIBI: —
ecu 3a Bpemst Al pabGoTa cuIbl U3MEHSIETCS Ha -<(;‘
AA | TO MOIIHOCTH CHJIBI -
P= AA =F-v-cosa

At |50

14.6 . mo®  p?
Kunetndeckas sHeprusi MaTepuaibHOi Touku: E = > = om
3aKOH U3MEHEHUsI KHHETUYECKOM SJHEPTUH CUCTEMBI MaTEPUATbHBIX TOUYEK:
BUCO AE_ =A+A, +..

147 [TorenmmansHas 3HEprus:




JUL IOTCHIUAJIBHBIX CHIT A’iZ = ElIIOTeHLI - E2H0Teﬂu = _AEHOTeHu .

IlorenuumanpHas >HEPrusi MaTEpUAIbHOM TOYKM B OJHOPOJHOM IIOJIE
TKECTH: Enorenn = Mgh.

[ToTenuuanpHas 3HEprus ynpyro a1eGopMUpoOBaHHOIO TeJa:

2
E K

TIOTEHIT 2

1.4.8 |3akoH U3MEHEHMs U COXPAHEHUs MEXaHUUYECKOW IHEPIUu:
EMCX = EKI/IH + EHOTCHLI’
B HCO AEmex = ABCeX HEMOTCHIIL. CUIT
B UCO AEmex = 01 €CITH Agcex HEMOTeHII. CHIT — 0

1.5 MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

151 |lapmonuueckue xosiebaHusi MaTepuaibHOW TOYKH. AMIUIMTYHa U (¢a3a
konebanuii. Kunematuueckoe onucanue:
x(t) = Asin(ot+g,),
UX (t) = XI ]

' 2 2
a, (t) = (UX )t =—- X(t) = a,+o°X=0, rge X - cMelEHNE U3 TONOKEHUS
paBHOBECHSI.
JlnHamuyeckoe onvcaHue:
max = -kx, rae k = Mo’ . D10 3HaunT, uto Fx = -KX.
DHepreTuyecKkoe OnucaHue (3aK0OH COXPaHEHUsI MEXaHUYECKOM SHEPTUN):
2 2 2 2
mo°  kx® mo KA
+——=—T%=——=const
2 2 2 2

CBs3b aMIIUTYAbl KOJEOAaHUI CMEIIeHHs MaTepHalbHOW TOUYKU C
aMIUIUTy1aMU KoJieO0aHUM ee CKOPOCTH U YCKOPEHHUS:
Upax = OA | 8, = 0°A

152 2n

[Tepron u yacToTa KoJIeOaHMI: T= E = ; .

[lepriog ManbIx CBOOOJHBIX KOJeOaHWH MaTEMaTHUYECKOIo MasTHUKA:

T=2n l

g




m
IMeprox cBOOOAHBIX KOJIEOAHUIA TIPY)KUHHOTO MasiTHUKA: | = 2T, /?

1.5.3 |Brmnyxaennsie konebanus. Pesonanc. PezonancHast kpuas
154 [Tonepeunslie 1 MPoAOIBHBIE BOJIHBL. CKOPOCTh PACIPOCTPAHCHUS U JITIMHA
v
BonHeL: A =UT =—,
v
Hutepdepennus u qudpakius BOJIH
155 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHA S ©OU3UKA
211 |Mopgenu cTpoeHHUS Ta30B, JKHIAKOCTEH u TBepAapix Ten. Ilycthb
TEpPMOJIMHAMHYECKasl ccTeMa (TeI0) COCTOUT U3 N OIMHAKOBBIX MOJIEKYI.
N m
Torma konuuecTBO BemecTBa ¥ = N u
A H
rie Na - uncito ABorajapo, m - Macca cucremsl (tesa), 1 - Mmomsiprast macca
BEIIIECTBA
2.1.2 TemnoBoe ABMYKEHHE aTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 BzanMmoneiicTBHe yacTHI] BElecTBa
214 | uddysus. bpoyHoBckoe 1BUKEHNE
2.15 |Mogens uaeansHoro raza B MKT
216 |CBa3p MeXOy JaBICHHEM U CpelHEeHd KUHETUYECKOW HHeprueu
MOCTYIATENIFHOTO TEIUIOBOTO JBIDKEHHUS MOJIEKYJI HWICaJbHOTO Tasa
(ocnoBHOe ypaBHeHue MKT):
1 — 2 mop’) 2 — .
p=—mnv"=—-n- =-N-&,.,,Tae mo - Macca OJJHOM MOJIEKYJIBI,
3 3 2 3
N
n= /- KOHLCHTpAIHA MOJIEKYT
2.1.7 | AGcomoTHas Temneparypa: T =t°+ 273 K
2.1.8 |CBs3p TeMmmepaTypbl Ta3a CO CpeIHEH KHHETHUYECKOW HHepruei
MOCTYIATEILHOTO TETMJIOBOTO IBUKEHUS €r0 MOJIEKYII:
2
— [ mp 3
gl'IOCT = ’ =5 kT
2 2
2.1.9 |VYpasuenue p = nkT




2.1.10

Mopaenpb ueaabHOTO Ta3a B TEPMOIMHAMHUKE:

{YpaBHeHHe MenneneeBa — Kianeiipona

BeIpaxxeHue 111 BHyTpEHHEN YJHEPTUU

VYpaBuenune Menneneesa - Knanelipona (mpuMeHHUMbIE (POPMBI 3a1IUCH):

ov ="RT =\RT = NkT  p=PRT

H H

Belpaxxenue mji1 BHYTpEHHEW SHEPTHMM OJHOATOMHOIO MJIEAJIbHOIO Tasa
(mpuMeHuMBIE POPMBI 3aITUCH):

3 3 3m 3
U=—VRT==NkT ==——RT =vc, T == pV
2 2 2 1 2
2.1.11 |3akon /lambTOHA )1 ABJICHUS CMECH Pa3PEKEHHBIX Fa30B:
P=p1+tp2+..
2.1.12 |H3omporeccsl B pa3peKeHHOM ra3e ¢ MOCTOSTHHBIM YUCIOM MoJiekyn N (¢
MMOCTOSIHHBIM KOJIMYECTBOM BeliecTBa V).
uzorepma (T = const): pV = const,
P = const
nzoxopa (V = const): T const |
Vo _
u306apa (p = const): T° const
I'paduueckoe mpeacraBienue wu3omnporeccoB Ha pV-, pT- u VT-
TuarpamMmmax.
OObeuHEHHBIN ra30BbIA 3aKOH:
V
p— = const
T
JUIA IIOCTOSTHHOTO KOJIMYEeCTBa Bemecrsa vV
2.1.13 |HaceimeHHsle W HEHachIIeHHBbIE Tapbl. KadyecTBeHHas 3aBUCUMOCTH
IUIOTHOCTH ¥ JIaBJICHUS HACBHIIICEHHOTO I1apa OT TeMIIepaTyphl, HX
HE3aBHCHMOCTh OT 00beMa HACKIIIEHHOTO Mapa
2.1.14 |BnaxHOCTb BO3yXa.
P (™) Pu(T)
OTHOCHTENbHAS BIAKHOCTE: P = =
pHaCLIH_{. Tapa (T ) pHaCBIHL napa (T )
2.1.15 |V3meHeHuHe arperaTHbIX COCTOSIHMI  BEIIECTBA:  HWCHApeHHe U

KOHJICHCAIM, KUIIEHUE KUIKOCTH




2.1.16

N3MeHeHnue  arperatHbIX  COCTOSIHUM — BEIIECTBA:
KpI/ICTaJIJII/IBaL[I/ISI

T1J1aBJICHUE n

2.1.17 |IIpeoOpa3oBanue YHEPTUH B (Pa30BBIX MEPEX01ax
2.2 TEPMO/NHAMHKA
2.2.1 TennoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 | BuytpeHHss sHeprus
2.2.3 Tennonepenaya kak crnoco0 W3MEHEHHsS BHYTPEHHEW »Heprun 0e3
coBepuieHust paboTbl. KOHBEKIHS, TEMIONPOBOAHOCTD, H3ITyUCHHE
2.24 | Komu4ecTBO TEILIOTHI.
V 1enbHas TEII0eMKOCTh BemecTsa ¢: Q = CMAT
2.25 | YnenbHas Terora napoodpazosanus L: Q = Lm.
VnenbHas TEIUIOTA TUIABJICHUS A | Q=Mm,
VY nenpHas TEIIOTa cropaHus Tommea q: Q = qm
226 |DnementapHas paGota B TepMoimHammke: A= PAV | Bprucnenue
paboThI 1o rpaduky mnpoiecca Ha pV-auarpamme
2.2.7  |llepBblil 3aKOH TEPMOJINHAMHKHU:
Q,=AU,+A, = (U2 —U1)+ A,.
Annabara:
Q,=0=A,=U,-U,=-AU,,
2.2.8  |Bropoii 3ak0oH TepMoanHaMHuKH. HeoOpaTiMble mporecchl
2.2.9 [Mpunnune! gecTBus Ternosix MamuH. KIT/I:
b A Qe Ol | [0
Quarp Quarp Quarp
2.2.10 |MakcumansHoe 3HaueHue KITJI. [{uxn KapHo:
maxnon < T T T
e THarp THarp
2.2.11 |VYpaBuenue temioBoro 6amanca: Q1 + Q2+ Qs +...=0
3 DJIEKTPOAMHAMUKA
3.1 DJIEKTPUYECKOE TTIOJIE




3.11

DJIeKTpU3alus Tell U €€ MPOsBICHUs. DJIEKTpuYecKui 3apsa. [[Ba Buaa
3apsiia. DJIEMEHTApHBIM AJICKTPUUYECKUM 3aps]l. 3aKOH COXpPaHEHHS
ANEKTPUYECKOTO 3apsaa

3.1.2 B3aumoneiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH KynoHa:
B OJTHOPOJIHOM BEILIECTBE C AUIEKTPUUECKON TPOHUIIAEMOCTBIO €
SN 1 3 S VI
- 2 2
er dnee, I
3.1.3 | Onekrpuueckoe nojue. Ero neiicTBre Ha SIEKTPHUECKUE 3apsiabl
3.14 ~ E
HanpsikeHHOCTD 3JIEKTPHYECKOTO TIOJIS: E= .
qnpoér—mﬁ
E —kd
[Tone Toueunoro 3apsana: & = r_z’
oJIHOpoJiHOE ToJie: E = const .
KapTunbl TMHUN HaNPSHKEHHOCTH ATUX TTOJICH
3.1.5 [ToTeH1MaaIbHOCTh JIEKTPOCTATUHIECKOTO TIOJIA.
Pa3HoCTh MOTEHIIMATIOB ¥ HAIIPSDKCHHE:
A, = q((Pl_(Pz):_qA(P =qu .
[ToTenuuanpHas SHEPTUS 3apsAaa B JEKTPOCTATHUECKOM TOJIE:
W=qo,
A=-AW
W
[ToTenuman >neKTpocTaTHIecKoro momus: ¢ = E .
CBs13b HANPSHKCHHOCTH TIOJISL ¥ PA3HOCTH MOTEHIIUAIOB IS OJTHOPOIHOTO
anekTpoctarndeckoro nosst: U = Ed
3.1.6  |IIpuHUMI CYyneprO3UIMU IEKTPUYECKUX MOJIEH:
E=E+E+.., 0=0,+0, +...
3.1.7 [TpoBOAHMKH B DJIEKTPOCTATUIECKOM TIOJIE. Y CIIOBUE PAaBHOBECHS 3aPSI0B:
r
BHYTpH  TPOBOJHHKA E=Q, BHYIpM ¥ Ha TIOBEpXHOCTH
npoBoaHKKa ¢ = const
3.1.8 |[luonmekTpuku B JJIEKTpocTaTHYeckoM  mojie.  Jludiekrpudeckas

MIPOHHUIIAEMOCTD BEILIECTBA €




3.1.9

q
KonzeHcaTop. DIeKTpoeMKoCTh KoHeHcaropa: C = TE

€€,S
DNEKTPOEMKOCTh IIOCKOro KoHeHcaropa: C = 4 eCy
3.1.10 |ITapamnenbHOE COeTMHEHHE KOH/ICHCATOPOB:
g=01t+0Q2+ .., U=Ux=.,, Cnapann =C1+Co+...
[TocnenoBarenbHOE COeTMHEHHE KOHIEHCATOPOB:
1 1 N 1 N
U=Ui+U+..,q1=02=.., -c e T
q q Crlocn c:l C2
3.1.11 qu CuU? q2
DHeprus 3apsukeHHoro kouaercaropa: W, = —= =—
2 2 2C
3.2 3AKOHBI I[TOCTOAHHOI'O TOKA
3.2.1 AqQ
Cunma Toka: | =— . [locrosnunsIi TOK: I = const
At At—0
Jns mocrosiHHOrO TOKA q = It
3.2.2 | YcnoBus CyIeCTBOBaHHS AIEKTPHUUECKOTO TOKA.
Hanpsokenne U u OJIC E
3.2.3 U
3akon OMma jutst yaacTtka remm: | = R
3.24  |DnekTpuyeckoe  COMPOTHUBIEHUE.  3aBUCHUMOCTH  COIMPOTUBICHUS
OJTHOPOJIHOTO TPOBOJHUKA OT €ro JUIMHBI W CEYCHHUS. Y JIeJIbHOE
|
COTIPOTHBJICHHE BemecTBa. R = Pg
325 Acmpom—mx cun
Ucrounuku Toka. DJIC ucrounuka toka: E = T
BHyTpeHHee conpoTHUBIEHUE HCTOYHHUKA TOKA
3.2.6 3akon OMa a7 TOJIHOM (3aMKHYTOM) SIEKTPUYECKOU E.r
E —_— R
emm: E=1R + Ir, otkyma | =——
= YA R+r
3.2.7 [TapamiensHOe COeTMHEHNE TTPOBOIHUKOB:

1 11

=1+ 1L+ ey Ui=Ux= ey R—__+R_+m'

apan 1 2




[TocnenoBarenbHOE COCTMHEHHUE MPOBOTHUKOB:

U=Ui1+Ux+...,li=b=..,Ricci=R1+R2 + ...

3.2.8 | Pabora anekrpuueckoro Toka: A = [Ut.

3akon Jlxoyns - Jlenna: Q = I°Rt.
U 2
2

Ha pesucrope R: Q=A=1"Rt=1Ut = Ft

3.2.9 AA
MOIIIHOCTB MEKTPHYECKOro ToKa: P = —— =1U

At At—0
U 2
2
TerutoBast MOIIIHOCTB, BhIIEsieMas Ha pesuctope: P =1°R = F =1U.
. P — AAIT CHJT — EI
MoniHocTh HCTOYHHKA TOKA: M —At
At—0

3.2.10 |CpoOomHble HOCHUTEIH OJJICKTPUYCCKUX 3apsSIOB B TPOBOJHHUKAX.
MexaHu3Mbl IPOBOJAUMOCTH TBEPJIBIX METAJUIOB, PACTBOPOB U PACILIABOB
3JIEKTPOJUTOB, ra3oB. [lomynpoBognuku. [101ynpoBOIHUKOBBINA TUOA

3.3 MATHUTHOE ITOJIE

331 MexaHnn4eckoe B3aMMOAEHCTBHUE MarHuToB. MarHutHoe mnoJie. Bektop
MarHUTHOM  WHAYKOWH.  [IpUHIUO ~ CyNepmo3uIMM  MarHUTHBIX
noneii: B=B, +B, +...
JIlvHMM WHOYKOUMKM MarHUuTHOro mojsA. KapTuHa JHMHUN WHIYKIUU
MarHUTHOTO TIOJI TOJOCOBOTO M TOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHuToOB

3.3.2  |OmpIT Dpcrena. MarHuTHOE T0JI€ POBOJHIKA ¢ TOKOM. KapTuHa nuHUI
WHIYKIIMM MarHUTHOTO TIONS JUIMHHOTO TPSMOTO TMPOBOJAHHKA U
3aMKHYTOTO KOJIBIIEBOTO TIPOBOIHUKA, KATYIIIKH C TOKOM

3.3.3 |Cwuma Ammepa, ee HanpaBJIeHHE U BETMYMHA!
Fo = 1Bl sina rge © - yrom mexmy HampaBieHHEM MPOBOJHHKA H
BEeKTOpOM B

334 | Cuma Jlo - F,.. =|qlvBsina o -

pEHIIa, ee HallpaBJIeHUE U BEIMUUHA: Miop , TIe
yron Mexay BekTopaMu U u B. JIBukeHHe 3apsyKeHHON YacCTHIBI B
OJTHOPOJTHOM MarHUTHOM ITOJIe
3.4 DJIEKTPOMATHUTHAA MHYKIMA
3.4.1 |IloTok BEeKTOpa MarHUTHON MHIYKIUU:




® =B,S =BScosa

3.4.2 SBnenue anekTpoMaruuTHON HHAYKIMU. IJ1C nHIyKIIUN
3.4.3 3aKoH 3JIeKTpoMarHuTHoW nHaykuu dapases:
I At At—0 t
3.44 | DJIC uHAYKIUHU B IPSIMOM TPOBOJHHKE ) \H yi
JUTMHOM |, TBMXKYIIIEMCS CO CKOPOCTBIO U g
(5 Ll ) B OJIHOPOJHOM MarHUTHOM Iosie B: / \‘{ 0,
/
/é*" <
i N
|Ei| =Blvcosa, rae @ - yronx mex sy Bextopom B 1 HOpmanbio A k
IJIOCKOCTH, B KOTOPOM JIe’KaT BEKTOPBI [ ub;ecm | LB uolB,
TO |E|| =Blov
3.45 |IlpaBuio Jlenma
3.4.6 O
NHAYKTUBHOCTS: L= T ,umu @ =LI.
Al .
Camonnnykuus. /1C caMOMHIyKIIUY: Eg= _LE =Ll
At—0
3.4.7 L2
DHeprust MarHUTHOTO MOJIst KaTyIIKK ¢ TokoM: W, = —
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHMA 11 BOJIHBI
351

Konebarenbublit KOHTYp. CBOOOIHBIE DJIIEKTPOMArHUTHBIC
KoJieOaHus B U€ATHHOM K0JIeOaTEeThbHOM KOHTYPE: C L

0 (t) = Qe SIN (0t + )
1 (t) =0, = 00, cos(0t + @y ) = I, cos (ot +¢,)

22/LC , oriyaa 0= 7 ==
®dopmyna Tomcona: T =2n/LC , oTkyna T - JiC

CBs13p aMIIUTYABI 3apsja KOHAEHCATOpa ¢ aMIUIMTYIOM CHIIBI TOKa MpHU




CBO6OI[HI>IX OJICKTPOMAardHuTHBIX KOJIEOAHUSIX B nacaJbHOM

max

KoJieOaTeIbHOM KOHTYpPE: Umax =

3.5.2

3aKOH COXpAaHEHUS SHEPTUHU B UACATILHOM KOJ€0aTeIbHOM KOHTYpE:

Cu® LI* cu?_  LI°
+ = = =const.
2 2 2 2

3.5.3

BrIHyX1eHHBIE 3JIeKTPOMarHUTHBIE Kosiebanus. Pesonanc

354

[lepemennsiii  Tokx. IIpomsBoacTBo, mTepemada W MOTpebiIeHHE
INEKTPUYECKON SHEPTUU

3.55

CBoiicTBa 3EKTPOMarHUTHBIX BOJH. B3anMHas opHeHTalus BEKTOPOB B
3JIEKTPOMArHUTHOM BOJIHE B Bakyyme: E L B 1L C

3.5.6

[Ikana 3MeKTpOMarHuTHBIX BOJH. [IpMeHeHNe 31eKTpOMarHuTHBIX BOJIH
B TEXHUKE U OBITY

3.6

OIITUKA

3.6.1

[IpssMonuHENHOE pacCIpPOCTpPAaHEHWE CBETa B OJHOPOJHOW  cpene.
Toueunslit ucrounuk. Jlyu ceera

3.6.2

3aKoHEI OTpakeHus cBera. O =P B
a

S

3.6.3

[TocTpoenue n300pakeHHit B MIOCKOM 3epKaje

3.6.4

3aKOHBI MMPEJIOMJICHUSA CBCTA.

Tpenomnenue ceera: NSIN a=n,sinf
AOCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:
c

na6c =
19

n, v

OTHOCUTENBHEBINA OKA3aTENIb MMPECIOMJICHUSA: nom - n_ - L.
1 2

Xox J1ydeil B mpu3Me.

CooTHOIIEHNE YacTOT M COOTHOLIEHWE [UIMH BOJIH NPH MEPEXOne
MOHOXPOMAaTHYECKOIO CBETa 4epe3 I'PAHMIY paslieia IBYX ONTHYECKHX
cpen:

v, =V, A =N,A,

3.6.5

[TonHOE BHYTpEHHEE OTPAKEHHUE.
[IpenenbHblid  yroa MOJHOTO BHYTPEHHETO
OTpaKCHHUS:




i 1
sina,, =——=

OTH

-] |N3

3.6.6 |CoOuparomie M paccewBaromine JIHH3BL. ToHKasg JsmH3a. DOKYyCHOE
1
PACCTOSIHME U ONTHYECKAs CUJIAa TOHKOM uH3e: D = E
3.6.7 | DopMyna TOHKOW JIMH3HI: d T
A
1 1 1
Sy H 7
d f F
) aN h
VYBenudenue, 1aBaeMoe JINH30M: 7
L \’
d
D<0=F==<0,
B ciyuae paccenBaronieit JMH3bI:
h |f
[=—= u <1
H d
3.6.8 | Xox nyda, mpolIeAIero JUH3Y M0/ IPOU3BOJILHBIM YIJIOM K €€ TJIaBHOMN
onrtuyeckoil ocu. [locTpoenne n300paxxeHni TOUKK U OTpe3Ka MpsIMO B
COOMpPAIOIINX U PACCEMBAIOIIUX JIMH3aX U UX CUCTEMax
3.6.9 | ®dotoanmapar kak onTuyeckuii mpudop. ['ma3 kak ontuyeckas cucrema
3.6.10 |MHurepdepenuus cera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBUS HAOIIOAEHUS
MaKCUMYMOB U MHHHMYMOB B WHTEP(QEPEHIIMOHHONH KapTHHE OT JBYX
CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB:
A
MaKCUMyMBI - A = ZmE’ m=0,+/-1,+/-2,+/-3, ...,
A
MUHUMYMBI - A =(2m +1)§ .m=0,+/-1,+-2 +/-3, ..
3.6.11 |dudpakmus cera. [udpakiuoHHas pelreTka. YCIIOBHE HAOIIOICHUS
TJIABHBIX MAaKCUMYMOB IIPH HOPMAJIbHOM TaJIeHUH MOHOXPOMAaTHYECKOTO
CBETa C JUTHHOM BOJIHBI A Ha PEIIeTKY C MmeproaoM d:
dsing, =mk m=0,+/-1,+/-2,+-3, ..
3.6.12 | Tucnepcus cBeta

KBAHTOBA ®U3UKA




4.1 KOPITYCKVYJISIPHO-BOJIHOBOM Y AJIU3M
4.1.1  |Tunoresa M. Ilnanka o kBantax. ®opmyina [lnanka: E = hv
4.1.2 hc
®orousL. Dueprus dorona: E=hv= EN =pc,
nu p=—= v _h
MITYJIBC (JOTOHA: c ¢
4.1.3 ®dororpdext. OnbrTer A.I'. Ctonerosa. 3akonsl hoTodddekra
414 | YpaBaenue DiHmTeiHa 11 GoTodddekTa:
Eq)OTOHa = ABbIXOZla + EKI/IH max;
rac (potona V= 7 ’ bIXoza Kp pr y Ekm-lmax = T = eU3an
415 JlaBiienne cBera. JlaBiieHME CBe€Ta Ha IMOJHOCTBIO OTPAXKAIOUIYIO
MMOBEPXHOCTD U HA MOJHOCTHIO MOTJIOMIAIONIYI0 TOBEPXHOCTh
4.2 OU3UKA ATOMA
4.2.1 |IlnanerapHas MOJIEJb aTOMa
4.2.2 |Ilocrynarer bopa. M3myuenne u moriomieHne (GOTOHOB MpH Tepexoje
aToMa ¢ OJJHOT'O YPOBHS SHEPTUHU Ha JPYTOM:
hc
thn :7\‘—mn2|En — Em|
4.2.3  |JIuneitluaTble CIIEKTPBHI.
CriexTp ypoBHEH 3HEpPruy aToMa BOJIOpOJIa:
-13,6 3B
En =——> —,nh= 1, 2, 3,
n
4.3 OU3UKA ATOMHOI'O AJIPA
4.3.1 |Hyknonnas moaens aapa ['eiizenOepra - iBanenko. 3apsia aapa. MaccoBoe
yucno sapa. M3oromsr
4.3.2 PannoakTHBHOCTE.

Anba-pacniaz: 7 X =55 Y +3He.
bera-pacnan.

. A A 0 ~
Dnektponnpni P-pacman; ; X o7, Y + e+,




. A A 0 5
Tosurponnsiit P-pactan : 7 X =7, Y + Z€+v,

l'amMmma-uznydenue

4.3.3 _t
3aKOH paJlMOaKTUBHOIO pacnaga: N (t) =N,-27.
t
ITycth m - Macca paaroakTUBHOIO BenlecTBa. Toraa m (t) =m,-27
4.3.4 | Snepusbie peakuuu. [leneHue u cCUHTE3 saEp
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